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LOOP:

STRING:

MOV
MOV
MOV
MOV
MOV

LCALL
SETB
SETB

MOV
LCALL

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART_INIT
ES
EA

DPTR#STRING
UART_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.4 UART2 using T2 as baud rate generator

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

#define
#define

sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

FOSC
BRT

AUXR
T2H
T2L
S2CON
S2BUF
1IE2

POM1
POMO
PiIM1
P1MO
P2M1
P2MO0
P3M1
P3MO

11059200UL
(65536 - FOSC / 115200 / 4)

0x8e;
0xd6;
0xd7;
0x9a;
0x9b;
Oxaf

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
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sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart2lsr() interrupt 8

{
if (S2CON & 0x02)
{
S2CON &= ~0x02;
busy = 0;
}
if (S2CON & 0x01)
{
S2CON &= ~0x01;
buffer[wptr++] = S2BUF;
wptr &= 0x0f;
}
}
void Uart2Init()
{
S2CON = 0x10;
T2L = BRT;
T2H = BRT >>8§;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart2Send(char dat)
{
while (busy);
busy = 1;
S2BUF = dat;
}
void Uart2SendStr(char *p)
{
while (*p)
{
Uart2SEND(*p++);
}
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
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P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart2Init();
IE2 = 0x01;

EA=1;

Uart2SENDStr(“Uart Test \r\n”);

if (rptr 1= wptr)

while (1)
{

{

}

Uart2SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L
S2CON
S2BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

UART2_ISR:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH

8EH
0D6H
0D7H
9AH
9BH
0AFH

20H.0

21H

22H

23H ;16 bytes

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0CoH
0CAH

0000H
MAIN
0043H
UART2_ISR

0100H

ACC
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PUSH PSW

MOV PSW,#08H
MOV A,S2CON
JNB ACC.1,CHKRI
ANL S2CON#NOT 02H
CLR BUSY
CHKRI:
JNB ACC.0,UART2ISR_EXIT
ANL S2CON#NOT 01H
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @R0,S2BUF
INC WPTR
UART2ISR_EXIT:
POP PSW
POP ACC
RETI
UARTZ2_INIT:
MOV S2CON,#10H
MOV T2L #0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H,#0FFH
MOV AUXR #14H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART2_SEND:
JB BUSY,$
SETB BUSY
MOV S2BUFA
RET

UART2_SENDSTR:

CLR A
MOVC A ,@A+DPTR
Jz SEND2END
LCALL UART2_SEND
INC DPTR
JMP UART2_SENDSTR
SENDZ2END:
RET
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
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MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:
MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

STRING: DB

END

P5MO, #00H
P5M1, #00H

UARTZ_INIT
1E2,#01H
EA

DPTR#STRING
UART2_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART2_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.5 UART3 using T2 as baud rate generator

C language code

/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

#define  BRT
sfr AUXR
sfr T2H
sfr T2L

sfr S3CON
sfr S3BUF
sfr 1E2

sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1

11059200UL

(65536 - FOSC / 115200 / 4)

0x8e;
0xd6;
0xd7;
0xac;
Oxad;
Oxaf;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
0xb3;
Oxb4;
0xc9;
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sfr P5MO0 = 0Oxca;
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart3lsr() interrupt 17

{
if (S3CON & 0x02)

{
S3CON &= ~0x02;
busy = 0;

}

if (S3CON & 0x01)

{
S3CON &= ~0x01;
buffer[wptr++] = S3BUF;
wptr &= 0x0f;

}

void Uart3Init()

{
S3CON = 0x10;
T2L = BRT;
T2H = BRT >> 8;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart3Send(char dat)
{

while (busy);

busy = 1;

S3BUF = dat;
}

void Uart3SendStr(char *p)
{
while (*p)
{
Uart3SEND(*p++);
}
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
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P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart3Init();
IE2 = 0x08;

EA=1;

Uart3SENDStr(“Uart Test \r\n”);

if (rptr 1= wptr)

while (1)
{

{

}

Uart3SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L
S3CON
S3BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

UART3_ISR:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH

PUSH
MOV

8EH

0D6H
0D7H
0ACH
O0ADH
0AFH

20H.0

21H

22H

23H ;16 bytes

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0CoH
0CAH

0000H
MAIN
008BH
UART3_ISR

0100H
ACC

PSW
PSW,#08H
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MOV A,S3CON
JNB ACC.1,CHKRI
ANL S3CON,#NOT 02H
CLR BUSY
CHKRI:
JNB ACC.0,UART3ISR_EXIT
ANL S3CON,#NOT 01H
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @R0,S3BUF
INC WPTR
UART3ISR_EXIT:
POP PSW
POP ACC
RETI
UART3_INIT:
MOV S3CON,#10H
MOV T2L #0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H,#0FFH
MOV AUXR #14H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART3_SEND:
JB BUSY,$
SETB BUSY
MOV S3BUFA
RET

UART3_SENDSTR:

CLR A
MOVC A,@A+DPTR
Jz SEND3END
LCALL UART3_SEND
INC DPTR
JMP UART3_SENDSTR
SEND3END:
RET
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
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LCALL
MOV
SETB

MOV
LCALL

LOOP:

MOV

XRL
ANL
Jz

MOV

ANL
ADD

MOV
MOV
LCALL

INC
JMP

STRING: DB

END

UART3_INIT
1E2,#08H
EA

DPTR#STRING
UART3_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART3_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.6 UART3 using T3 as baud rate generator

C language code

/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

#define  BRT
sfr T4T3M
sfr T4L
sfr T4H
sfr T3L
sfr T3H
sfr T2L
sfr T2H
sfr S3CON
sfr S3BUF
sfr 1E2

sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO

11059200UL

(65536 - FOSC / 115200 / 4)

0xd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;
0xac;
Oxad;
Oxaf;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
0xb3;
Oxb4;
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sfr P5M1 = 0xc9;
sfr P5MO0 = 0Oxca;
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart3lsr() interrupt 17

{
if (S3CON & 0x02)

{
S3CON &= ~0x02;
busy = 0;

}

if (S3CON & 0x01)

{
S3CON &= ~0x01;
buffer[wptr++] = S3BUF;
wptr &= 0x0f;

}

void Uart3Init()

{
S3CON = 0x50;
T3L = BRT;
T3H =BRT >>8;
T4T3M = 0x0a;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart3Send(char dat)
{

while (busy);

busy = 1;

S3BUF = dat;
}

void Uart3SendStr(char *p)
{
while (*p)
{
Uart3SEND(*p++);
}
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
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P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart3lInit();
IE2 = 0x08;

EA=1;

Uart3SENDStr(“Uart Test \r\n”);

while (1)

{

if (rptr 1= wptr)

{

Uart3SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H
S3CON
S3BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

O0D1H
0D3H
0D2H
O0D5H
0D4H
0D7H
O0D6H
0ACH
O0ADH
0AFH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
008BH
UART3_ISR

0100H

;16 bytes
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UART3_ISR:

CHKRI:

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

UART3ISR_EXIT:

UART3_INIT:

UART3_SEND:

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

UART3_SENDSTR:

SEND3END:

MAIN:

CLR
MOVC
Jz
LCALL
INC
JMP

RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

ACC
PSW
PSW,#08H

A,S3CON
ACC.1,CHKRI
S3CON,#NOT 02H
BUSY

ACC.0,UART3ISR_EXIT
S3CON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@R0,S3BUF

WPTR

PSW
ACC

S3CON,#50H
T3L,#0E8H
T3H,#0FFH
TAT3M,#0AH
BUSY
WPTR,#00H
RPTR,#00H

BUSY,$
BUSY
S3BUFA

A

A ,@A+DPTR
SEND3END
UART3_SEND
DPTR
UART3_SENDSTR

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H

;65536-11059200/115200/4=0FFE8H
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LOOP:

STRING:

MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

DB

END

P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART3_INIT
1E2,#08H
EA

DPTR#STRING
UART3_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART3_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.7 UART4 using T2 as baud rate generator

C language code

/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

#define
#define

sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

FOSC
BRT

AUXR
T2H
T2L
S4CON
S4BUF
IE2

POM1
POMO
PiIM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1

11059200UL
(65536 - FOSC / 115200 / 4)

0x8e;
0xd6;
0xd7;
0x84;
0x85;
Oxaf;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
0xb3;
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sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0Oxca;
bit busy;
char wptr;
char rptr;

char buffer[16];

void Uart4lsr() interrupt 18

{
if (S4CON & 0x02)
{
S4CON &= ~0x02;
busy = 0;
}
if (S4CON & 0x01)
{
S4CON &= ~0x01;
buffer[wptr++] = S4BUF;
wptr &= 0x0f;
}
}
void Uart4Init()
{
S4CON = 0x10;
T2L = BRT;
T2H = BRT >>8§;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart4Send(char dat)
{
while (busy);
busy = 1;
S4BUF = dat;
}
void Uart4SendStr(char *p)
{
while (*p)
{
Uart4SEND(*p++);
}
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;

-549 -



STC8H Series Manual

P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart4lnit();
IE2 = 0x10;

EA=1;

Uart4SENDStr(“Uart Test \r\n”);

if (rptr 1= wptr)

while (1)
{

{

}

Uart4SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L
S4CON
S4BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO0

UART4_ISR:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH

8EH
0D6H
0D7H
84H
85H
0AFH

20H.0

21H

22H

23H ;16 bytes

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0CoH
0CAH

0000H
MAIN
0093H
UART4_ISR

0100H

ACC
PSW
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MOV PSW,#08H

MOV A,S4CON
JNB ACC.1,CHKRI
ANL SACON,#NOT 02H
CLR BUSY
CHKRI:
JNB ACC.0,UART4ISR_EXIT
ANL SACON,#NOT 01H
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @R0,S4BUF
INC WPTR
UART4ISR_EXIT:
POP PSW
POP ACC
RETI
UART4_INIT:
MOV SACON,#10H
MOV T2L #0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H,#0FFH
MOV AUXR #14H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART4_SEND:
JB BUSY,$
SETB BUSY
MOV SABUFA
RET

UART4_SENDSTR:

CLR A
MOVC A ,@A+DPTR
Jz SEND4END
LCALL UART4_SEND
INC DPTR
JMP UART4_SENDSTR
SENDA4END:
RET
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
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MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:

MOV

XRL
ANL
Jz

MOV

ANL
ADD

MOV
MOV
LCALL

INC
JMP

STRING: DB

END

P5M1, #00H

UART4_INIT
1E2,#10H
EA

DPTR#STRING
UART4_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART4_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.8 UART4 using T4 as baud rate generator

C language code

/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

#define  BRT
sfr T4T3M
sfr T4L

sfr T4H
sfr T3L

sfr T3H
sfr T2L

sfr T2H
sfr S4CON
sfr S4BUF
sfr IE2

sfr POM1
sfr POMO
sfr PiM1
sfr P1IMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO

11059200UL

(65536 - FOSC / 115200 / 4)

0Oxd1;
0xd3;
0xd2;
0xd5;
0xd4;
0xd7;
0xd6;
0x84;
0x85;
Oxaf

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
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sfr P4M1 =
sfr P4MO =
sfr P5M1 =
sfr P5MO0 =
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart4lsr() interrupt 18
{
if (S4CON & 0x02)
{
S4CON &= ~0x02;
busy = 0;
}
if (S4CON & 0x01)

{
S4CON &= ~0x01;

0xb3;
0xb4;
0xc9;
Oxca;

buffer[wptr++] = S4BUF;

wptr &= 0x0f;

}

void Uart4Init()

{
S4CON = 0x50;
T4L = BRT;
T4H = BRT >> 8;
T4T3M = 0xa0;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart4Send(char dat)
{

while (busy);

busy = 1;

S4BUF = dat;
}

void Uart4SendStr(char *p)
{
while (*p)
{
Uart4SEND(*p++);
}
}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
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P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uart4lnit();
IE2 = 0x10;

EA=1;

Uart4SENDStr(“Uart Test \r\n”);

while (1)

{

if (rptr 1= wptr)

{

Uart4SEND(buffer[rptr++]);

rptr &= 0xOf;

Assembly code

;Operating frequency for test is 11.0592MHz

T4T3M
TAL
T4H
T3L
T3H
T2L
T2H
S4CON
S4BUF
1IE2

BUSY
WPTR
RPTR
BUFFER

POM1
POMO
PiM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
PAM1
P4MO
P5M1
P5MO

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

O0D1H
0D3H
0D2H
O0D5H
0D4H
0D7H
O0D6H
84H

85H

0AFH

20H.0
21H
22H
23H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
0093H
UART4_ISR

;16 bytes
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UART4_ISR:

CHKRI:

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

UART4ISR_EXIT:

UART4_INIT:

UART4_SEND:

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

UART4_SENDSTR:

SENDA4END:

MAIN:

CLR
MOVC
Jz
LCALL
INC
JMP

RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV

0100H

ACC
PSW
PSW,#08H

A,S4CON
ACC.1,CHKRI
SACON,#NOT 02H
BUSY

ACC.0,UART4ISR_EXIT
SACON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@R0,S4BUF

WPTR

PSW
ACC

SACON,#50H
TAL #0E8H
T4H,#0FFH
TAT3M,#0A0H
BUSY
WPTR,#00H
RPTR,#00H

BUSY,$
BUSY
SABUFA

A

A ,@A+DPTR
SEND4END
UART4_SEND
DPTR
UART4_SENDSTR

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H

;65536-11059200/115200/4=0FFE8H
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MOV
MOV
MOV
MOV
MOV
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:
MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

STRING: DB

END

P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

UART4_INIT
1E2,#10H
EA

DPTR#STRING
UART4_SENDSTR

ARPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART4_SEND
RPTR

LOOP

‘Uart Test !",0DH,0AH,00H

14.7.9 Serial multi-MCUs communication

Now refer to the STC15 series data sheet, which will be supplemented later.
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14.7.10 UART to LIN bus

C language code
/I Operating frequency for test is 22.1184MHz

/************* FUnCtIOI’] DESCrIptIOﬂ *hkkkkkkkkikkkikk

This routine is based on the experiment box 8 to program and test, whose main control chip is STC8H8K64U.

It is can be used for general reference when using STC8G and STC8H series chips.

Connect the LIN transceiver through the UART interface to realize the LIN bus signal transceiver test routine. UART1 is
connected to the computer through the serial port tool.

UART?2 is connected to an external LIN transceiver (TJA1020/1) and connected to the LIN bus.

Forward the data sent by the computer serial port to the LIN bus; forward the data received from the LIN bus to the computer
serial port.

Default transmission rate: 9600 baud rate, switch baud rate before sending LIN data, send 13 dominant interval signals.

When downloading, select the clock 22.1184MHz (users can modify the frequency by themselves).

/

#include "'reg51.h™
#include "intrins.h"

#define  MAIN_Fosc 22118400L
typedef  unsigned char us;
typedef  unsigned int ule;
typedef  unsigned long u3z;
sfr AUXR = 0x8E;
sfr S2CON = 0x9A;
sfr S2BUF = 0x9B;
sfr TH2 = 0xD6;
sfr TL2 = 0xD7;
sfr 1E2 = OXAF;
sfr INT_CLKO = 0x8F;
sfr P _Swi = 0xA2;
sfr P_Sw2 = 0xBA;
sfr P4 = 0xCO0;
sfr P5 = 0xC8;
sfr P6 = 0xES8;
sfr p7 = 0xF8;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xB1;
sfr P3MO = 0xB2;
sfr P4AM1 = 0xB3;
sfr P4MO = 0xB4;
sfr P5M1 = 0xC9;
sfr P5MO0 = 0xCA;
sfr P6M1 = 0xCB;
sfr P6MO = 0xCC;
sfr P7M1 = OxE1;
sfr P7MO = 0xE2;
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shit P00 = PO"O;
shit P01 = POM;
shit P02 = PO0"2;
shit P03 = PO"3;
shit P04 = POM4;
shit P05 = PO"5;
shit P06 = P0"6;
shit P07 = POMT;
shit P10 = PI1"0;
shit P11 =  PIML
shit P12 = P1"2;
shit P13 = PI"3;
shit P14 = P14
shit P15 = P17
shit P16 = P176;
shit P17 =PI,
shit P20 = P210;
shit P21 = P2/
shit P22 = P2"2;
shit P23 = P273;
shit P24 = P24
shit P25 = P2"5;
shit P26 = P276;
shit P27 = P2/,
shit P30 = P3"0;
shit P31 = P31
shit P32 = P3"2;
shit P33 = P3"3;
shit P34 = P3"4;
shit P35 = P3"5;
shit P36 = P3"6;
shit P37 = P3"T;
shit P40 = P4N0;
shit P41 = P4NL;
shit P42 = P4N2;
shit P43 = P4N3;
shit P44 = P4Ng;
shit P45 =  P415;
shit P46 = P4"G;
shit P47 = P4ANT;
shit P50 = P5"0;
shit P51 = P51
shit P52 = P5"2;
shit P53 = P5"3;
shit P54 = P5"4;
shit P55 =  P5"5;
shit P56 = P5"6;
shit P57 = P5"T;
shit SLP_N = p2n4; /10: Sleep
/ user-defined macro
#define  Baudratel (65536UL - (MAIN_Fosc/ 4)/9600UL)
#define  Baudrate2 (65536UL - (MAIN_Fosc/ 4)/9600UL)
#define  Baudrate_Break (65536UL - (MAIN_Fosc/ 4)/6647UL)

Interval Signal

/I Baud Rate when Transmitting Dominant
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#define UART1 _BUF_LENGTH 32
#define  UART2_BUF_LENGTH 32

#define  LIN_ID 0x31

u8 TX1 _Cnt;

u8 RX1 Cnt;

u8 TX2_Cnt;

u8 RX2_Cnt;

bit B_TX1_Busy;
bit B_TX2_Busy;
u8 RX1_TimeOut;
u8 RX2_TimeOut;

u8 xdata RX1_BufferflUART1_BUF_LENGTH];
u8 xdata RX2_BufferflUART2_BUF_LENGTH];

void UART1_config(u8 brt);

void UART2_config(u8 brt);

void PrintString1(u8 *puts);

void delay_ms(u8 ms);

void UART1_TxByte(u8 dat);

void UART2_TxByte(u8 dat);

void Lin_Send(u8 *puts);

void SetTimer2Baudraye(ul6 dat);

/I count of sendding
/[count of recieving
/I count of sendding
/I count of recieving
/I busy flag of sendding
/I busy flag of sendding

[/Ibuffer if recieving
/I buffer if recieving

It

/I function: void main(void)
/I description: main function
[/ parameters: none.

[l return: none.

/I version: VER1.0

/I date: 2014-11-28

Il remark:

It

void main(void)

{

usi;

POM1 = 0; POMO = 0;
P1M1=0; P1IMO0 =0;
P2M1 =0; P2MO0 = 0;
P3M1 =0; P3MO0 = 0;
P4M1 = 0; PAMO = 0;
P5M1 =0; PSMO0 = 0;
P6M1 = 0; P6MO = 0;
P7M1 =0; P7TMO0 = 0;

UART1_config(1);
UART2_config(2);
EA=1;

SLP_N= 1;

/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port

/I Enable global interrupt

PrintString1(**STC8H8K64U UART1 Test Programme\r\n**); //UART1 sends a string

while (1)

{
delay_ms(1);
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if(RX1_TimeOut > 0)

{
if(--RX1_TimeOut == 0) /I 1f it times out, the serial port reception ends
{
if(RX1_Cnt>0)
{
Lin_Send(RX1_Buffer); /I Send the data received by UARTL1 to the LIN bus
}
RX1 Cnt=0;
}
}
if(RX2_TimeOut > 0)
{
if(--RX2_TimeOut == 0) /I 1f it times out, the serial port reception ends
{
if(RX2_Cnt > 0)
{
for (i=0; 1 < RX2_Cnt; i++) /I End with stop 0
{
UART1_TxByte(RX2_Buffer[i]); // Send data received from LIN bus to UART1
}
}
RX2 Cnt=0;
}
}

}

I
[ function: void delay_ms(unsigned  char ms)

/I description: delay function

[l parameters: ms, number of ms to delay, only support 1~255ms, and automatically adapt to master clock.
/I return: none.

/I version: VER1.0

/I date: 2013-4-1

/I remark:

I
void delay_ms(u8 ms)

{
ul6i;
do{
i = MAIN_Fosc / 10000;
while(--i); //10T per loop
Jwhile(--ms);
}
I
[ function: u8 Lin_CheckPID(u8 id)

/I description: The ID code plus the check character is converted into a PID code.
/I parameters: 1Dcode.

/I return: P1Dcode.

/I version: VER1.0

/I date: 2020-12-2

/I remark:

I
u8 Lin_CheckPID(u8 id)
{

u8 returnpid ;
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u8 PO ;
u8 P1;

PO = (((id)N(id>>1)N(id>>2)"(id>>4))&0x01)<<6;
P1 = ((~((id>>1)"(id>>3)"\(id>>4)"(id>>5))) &0x01)<<7;

returnpid = id|PO|P1 ;

return returnpid ;

}

1l
/I function: u8 LINCalcChecksum(u8 *dat)

/I description: Calculate the checksum.

/I parameters: The data transmitted by the data field.
/I return: checksum.

[ version: VERL1.0

// date: 2020-12-2

I remark:

1l
static u8 LINCalcChecksum(u8 *dat)
{

ul6 sum = 0;
us i;

for(1=0;i<8;i++)
{
sum += dat[i];
if(sum & OxFF00)
{
sum = (sum & 0x00FF) + 1;
}

}
sum = 0x00FF;

return (u8)sum;

}

I
/I function: void Lin_SendBreak(void)

/I description: Send a dominant interval signal.
/I parameters: none.

[l return: none.

/I version: VER1.0

/I date: 2020-12-2

I remark:

I
void Lin_SendBreak(void)

{
SetTimer2Baudraye(Baudrate_Break);
UART2_TxByte(0);
SetTimer2Baudraye(Baudrate2);

}

I
[/ function: void Lin_Send(u8 *puts)

/I description: Send LIN bus message.

/I parameters: The content of the data field to be sent.
/I return: none.

/I version: VER1.0
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/I date: 2020-12-2
/I remark:

It

void Lin_Send(u8 *puts)
{

us i;

Lin_SendBreak();
UART2_TxByte(0x55);
UART2_TxByte(Lin_CheckPID(LIN_ID));
for(i=0;i<8;i++)
{

UART2_TxByte(puts[i]);
}
UART2_TxByte(LINCalcChecksum(puts));

}

/IBreak
/ISYNC
/ILIN ID

It

/I function: void UART1_TxByte(u8 dat)
/I description: Send a byte.

/I parameters: none.

[l return: none..

[/ version: V1.0, 2014-6-30

It

void UART1_TxByte(u8 dat)

{
SBUF = dat;
B_TX1 Busy =1,
while(B_TX1_Busy);
}

It

[l function: void UART2_TxByte(u8 dat)
/I description: Send a byte.

/I parameters: none.

Il return: none.

/I version: V1.0, 2014-6-30

It

void UART2_TxByte(u8 dat)

{
S2BUF = dat;
B_TX2_Busy =1,
while(B_TX2_Busy);
}

It

[/ function: void PrintString1(u8 *puts)

/I description: UART1 sends a string function
[l parameters: puts: String pointer.

/I return: none.

/I version: VER1.0

/I date: 2014-11-28

/I remark:

I
void PrintString1(u8 *puts)
{

for (; *puts !=0; puts++)

{
SBUF = *puts;

/I End with stop 0
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B_TX1 Busy =1,
while(B_TX1_Busy);

}

I
[ function: void PrintString2(u8 *puts)

/I description: UART1 sends a string function
[l parameters: puts: String pointer.

/I return: none.

/I version: VER1.0

/I date: 2014-11-28

Il remark:

I
/Ivoid PrintString2(u8 *puts)

1§

1 for (; *puts 1= 0; puts++) //[End with stop 0
I {

1! S2BUF = *puts;

I B_TX2_Busy =1,

1 while(B_TX2_Busy);

I }

I

I
[ function: SetTimer2Baudraye(ul6 dat)

/I description: Set Timer2 as baud rate generator.
/I parameters: dat: Reload value of Timer2

/I return: none.

/I version: VER1.0

/I date: 2014-11-28

/I remark:

I
void SetTimer2Baudraye(ul6 dat)

{
AUXR &= ~(1<<4); /[Timer stop
AUXR &= ~(1<<3); /ITimer2 set As Timer
AUXR |= (1<<2); /[Timer2 set as 1T mode
TH2 =dat/ 256;
TL2 = dat % 256;
IE2 &= ~(1<<2); /IDisable interrupt
AUXR |= (1<<4); /[Timer run enable

}

Il
/I function: void UART1_config(u8 brt)

[/ description: UART1 initialization function

/I parameters: brt: baud rate selected, 2: select Timer2 as baud rate generator, other values: select Timerl as baud rate
generator

/l return: none.

/I version: VER1.0

/[ date: 2014-11-28

/I remark:

Il
void UART1_config(u8 brt)

{
[FrxFFxxRERR select Timer2 as baud rate generator **xx#xxkdkkkikrx/
if(brt == 2)
{
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AUXR |= 0x01; /IS1 BRT Use Timer2;
SetTimer2Baudraye(Baudratel);
}
[Fr*FxIxHARK select Timerl as baud rate generator /
else
{
TR1 =0;
AUXR &= ~0x01; /IS1 BRT Use Timer1;
AUXR |= (1<<6); /[Timerlsetas 1T mode
TMOD &= ~(1<<6); /ITimerl set As Timer
TMOD &= ~0x30; /[Timerl_16bitAutoReload;
TH1 = (u8)(Baudratel / 256);
TL1 = (u8)(Baudratel % 256);
ET1=0; /[diable interrupt
INT_CLKO &= ~0x02; //does not output clock
TR1=1;
}
/ /
SCON = (SCON & 0x3f) | 0x40; /IUART1 mode: 0x00: Synchronous shift output,
1! 0x40: 8-bit data, variable baud rate,
1! 0x80: 9-bit data, fixed baud rate,
1! 0xc0: 9-bit data, variable baud rate
I PS =1; //High priority
ES =1; /lenable interrupt
REN =1; /lenable recieving
P_SW1 &= 0x3f;
1! P_SW1 |= 0x80; /TUART 1switch to: 0x00: P3.0 P3.1,
Il 0x40: P3.6 P3.7,
Il 0x80: P1.6 P1.7,
Il 0xCO: P4.3 P4.4

B_TX1 Busy =0;
TX1 Cnt=0;
RX1_Cnt=0;

}

Il
[l function: void UART2_config(u8 brt)

[/ description: UART?2 initialization function

/I parameters: brt: baud rate selected, 2: select Timer2 as baud rate generator, other values: not valid.
/l return: none.

/I version: VER1.0

/[ date: 2014-11-28

I/l remark:

Il
void UART2_config(u8 brt)

{
if(brt == 2)
{
SetTimer2Baudraye(Baudrate?2);
S2CON &= ~(1<<7); //8-bit data, 1 start bit, 1 stop bit, no checking
IE2 |=1; /lenable interrupt
S2CON |= (1<<4); /lenable recieving
P_SW2 &= ~0x01;
1l P sw2 |=1; /IUART2 switch to: 0: P1.0/P1.1, 1: P4.6/P4.7
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B_TX2_Busy = 0;
TX2 _Cnt=0;
RX2_Cnt=0;

}

It

/I function: void UART1_int(void) interrupt UART1 VECTOR
/I description: UART1 interrupt function.

/I parameters: nine.

[l return: none.

[ version: VERL1.0

/I date: 2014-11-28

I remark:

It

void UARTZ_int (void) interrupt 4

{
if(R1)
{
RI =0;
if(RX1_Cnt >= UART1_BUF_LENGTH) RX1_Cnt =0;
RX1_Buffer[RX1_Cnt] = SBUF;
RX1 Cnt++;
RX1 TimeOut = 5;
}
if(TI)
{
TI=0;
B_TX1_Busy =0;
}
}

It

[ function: void UARTZ2_int(void) interrupt UART2_VECTOR
[/ description: UART?2 interrupt function

[l parameters: nine.

[l return: none.

/I version: VER1.0

/I date: 2014-11-28

I remark:

It

void UART2_int (void) interrupt 8

{
if((S2CON & 1) 1=0)
{
S2CON &= ~1; /[Clear Rx flag
if(RX2_Cnt >= UART2_BUF_LENGTH) RX2_Cnt =0;
RX2_Buffer[RX2_Cnt] = S2BUF;
RX2_Cnt++;
RX2_TimeOut = 5;
}
if(S2CON & 2)!=0)
{
S2CON &= ~2; /IClear Tx flag
B_TX2_Busy =0;
}
}
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15 Comparator, Power-down Detection, Internal

Reference Voltage

Comparator
Product line

Old version(2P+2N) New version(4P+2N)

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family A version

STC8H8K64U family version ([

STC8H2K64T family

STC8H4K64TLR family

()
STC8HA4KB4TLCD family (]
STC8H4KB4LCD family o

A comparator is integrated in STC8H series of microcontrollers. The positive terminal of the comparator
can be P3.7 or ADC analog input (The positive pole of the new version of the comparator can be the P3.7 port,
the P5.0 port, the P5.1 port or the analog input channel of the ADC), and the negative can be P3.6 or the REFV
voltage of the internal BandGap after amplified. The application of multiple comparators can be realized
through multiplexer and time division multiplexing.

There are two stage programmable filterings inside the comparator: analog filtering and digital filtering.
Analog filtering can filter out glitches in the input signal, and digital filtering can wait for the input signal to
stabilize before making a comparison. The result of the comparison can be obtained directly by reading the
internal register bits or output the result of the comparator forward or reverse to the external port. Outputting the
comparison result to the external port can be used as the trigger signal of external events and the feedback signal
to expand the scope of application.

15.1 Internal Structure of Comparator

P3.7 CMPRES

analog filtering

ADCIN
PIS P3.4
P4.1
Internal DISFLT CMPO_S

REFV digital filtering

P3.6
NIS

Note: When the ADC input channel is selected as the positive pole of the
comparator, be sure to turn on the ADC power control bit ADC_POWER and the
ADC channel selection bit ADC_CHS in the ADC_CONTR register.

The internal structure of Comparator (Old version 2P+2N)

Digital filtering by delaying several CPU
clocks, the number of CPU clocks is saved
in LCDTY[5:0]
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P3.7 —o
P50 —1
P51 —p analog filtering CMPRES
ADCIN —3
P3.4
CMPPS
P4.1
digital filtering
DISFLT CMPO_S
P3.6 — Digital filtering by delaying several
Internal REFV 1 CPU clocks, the number of CPU 4
(1,19V) clocks is saved in LCDTY[5:0] CMPIF
CMPNS
Note: When the ADC input channel is selected as The internal structure of
the positive pole of the comparator, be sure to turn H
on the ADC power control bit ADC_POWER and Comparator (NeW Version
the ADC channel selection bit ADC_CHS in the 4P+2N)
ADC_CONTR register.
15.2 Registers Related to Comparator
. Bit Address and Symbol Reset
Symbol Description Address 57 B6 B5 |B4] B3 | B2 | BL | B0 Value
CMPCR1 Comparator Control Register 1 E6H CMPEN | CMPIF PIE [ NIE| PIS [ NIS |CMPOE |[CMPRES|0000,0000
CMPCR2 Comparator Control Register 2 E7H INVCMPO | DISFLT LCDTY[5:0] 0000,0000
CMPEXCFG | Comparator Extended Configuration Register | FEAEH CHYS[1:0] [ -1 [CMPNS]  CMPPS[1:0]  [00xx,x000
15.2.1 Comparator control register 1
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
CMPCR1 E6H CMPEN CMPIF PIE NIE PIS NIS CMPOE CMPRES

CMPEN: Comparator enable bit

0: disable comparator
1: enable comparator

CMPIF: Comparator interrupt flag. When PIE or NIE is enabled, if the corresponding interrupt signal is

generated, the hardware will automatically set CMPIF and request interrupt to CPU. This flag must be
cleared by software. (Note: When the comparator interrupt is not enabled, this interrupt flag will not
be set by the hardware, that is, this interrupt flag cannot be queried when the comparator is
accessed in query mode.)

PIE: Comparator rising edge interrupt enable bit

0: disable comparator rising edge interrupt
1: enable comparator rising edge interrupt. Enable the interrupt request when the compare result of the
comparator changes from 0 to 1.

NIE: Comparator falling edge interrupt enable bit

PIS:

0: disable comparator falling edge interrupt

1: enable comparator falling edge interrupt. Enable the interrupt request when the compare result of the
comparator changes from 1 to 0.

Positive of comparator selection bit

0: Select P3.7 as the comparator positive input source.

1: The analog input of the ADC selected by the ADC_CHS bits in ADC_CONTR is selected as the
comparator positive input source.

(Note 1: When the ADC input channel is selected as the positive of the comparator, please make sure to
turn on the ADC power control bit ADC_POWER and ADC channel selection bit ADC_CHS in the
ADC_CONTR register)

(Note 2: When the comparator interrupt needs to be used to wake up the CPU in power-down mode/clock
stop mode, we must select P3.7 as the positive of the comparator, and the ADC input channel cannot be
used)

NIS: Negative of comparator selection bit

0: The REFV voltage of the internal BandGap after amplified is selected as the comparator negative input
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source. (When the chip is shipped, the internal reference voltage is adjusted to 1.19V)
1: Select P3.6 as the comparator negative input source.
CMPOE: Comparator result output control bit
0: disable comparator result output.
1: enable comparator result output. The comparator result is output to P3.4 or P4.1, which is selected by
CMPO_SinP_SW2.
CMPRES: Flag bit of comparator result. (Read-only)
0: the level of CMP+ is lower than CMP-.
1: the level of CMP+ is higher than CMP-.
CMPRES is the digitally filtered output signal, not the comparator's direct output.

15.2.2 Comparator control register 2

Symbol | Address B7 B6 B5 | B4 ] B3 | B2 ] BL | BO

CMPCR2 E7H INVCMPO DISFLT LCDTY[5:0]

INVCMPO: Inverse comparator output control bit
0: Normal output the result of comparator. If CMPRES is 0, P3.4 / P4.1 output low, and vice versa output
high.
1: Output the result of comparator after it is inversed. If CMPRES is 0, P3.4 / P4.1 output high, and vice
versa output low.

DISFLT: Analog filtering function control bit
0: enable 0.1us analog filtering function
1: disable 0.1us analog filtering function, which can speed up the comparator slightly.

LCDTY[5:0]: Digital filtering function control bit

Digital filtering is the debouncing function of the digital signal. When the comparison result changes
at the rising edge or falling edge, the data changing is considered be valid only if the signal the comparator
detected does not change and maintains the number of CPU clocks set in LCDTY. Otherwise, the signal
will be treated as no change.

Note: When the digital filtering function is enabled, the actual waiting clock inside the chip needs to
add two additional state machine switching times, that is, if LCDTY is set to 0, the digital filtering function
is turned off; if LCDTY is set to a non-zero value n (h =1~63), the actual digital filtering time is (n+2)
system clocks

The digital filtering function is disabled if LCDTY is set to 0.

Comparator |

CMPRES
(LCDTY[5:0]+2)
. CPUclocks
Comparator |
output Uy
CMPRES

15.2.3 Comparator Extended Configuration Register (CMPEXCFG)

Symbol | Address BT | B6 B5 B4 B3 B2 BL | BO

CMPEXCFG | FEAEH CHYS[1:0] - - - CMPNS CMPPS[1:0]

CHYS[1:0]: Comparator DC Hysteresis Input Selection

CHYS [1:0] | Comparator DC Hysteresis Input Selection

00 Oomv

01 10mV
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10 20mV

11 30mVv
CMPNS: Comparator negative input selection

0: P3.6

1: The REFV voltage of the internal BandGap after amplified is selected as the comparator negative input
source. (When the chip is shipped, the internal reference voltage is adjusted to 1.19V)
CMPPS[1:0]: Positive of comparator selection bit

CMPPS[1:0] Positive of comparator
00 P3.7
01 P5.0
10 P5.1
1 ADCIN
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15.3 Example Routines

15.3.1 Using Old Version Comparator (Interrupt Mode)

C language code

//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0Oxca;
shit P10 = P110;
shit P11 = P1ng;
void CMP_lsr() interrupt 21
{

CMPCR1 &= ~0x40; /IClear interrupt flag

if (CMPCR1 & 0x01)

{

P10 = 1P10; /IFalling edge interrupt test port

}

else

{

P11 =1P11; /IRising edge interrupt test port

}
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5MO = 0x00;

P5M1 = 0x00;
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CMPCR2 = 0x00;

CMPCR2 &= ~0x80; /IComparator forward output
I CMPCR2 |= 0x80; /IComparator inverted output
CMPCR2 &= ~0x40; /IDisable 0.1us filtering
/I CMPCR2 |= 0x40; //[Enable 0.1us filtering
I CMPCR2 &= ~0x3f; /IOutput comparator result directly
CMPCR2 |= 0x10; /IOutput comparator result after 16 debounce clocks
CMPCR1 = 0x00;
CMPCRL1 |= 0x30; /[Enable edge interrupt of comparator
I CMPCR1 &= ~0x20; /IDisable comparator rising edge interrupt
I CMPCRL1 |= 0x20; /IEnable comparator rising edge interrupt
I CMPCR1 &= ~0x10; /IDisable comparator falling edge interrupt
I CMPCRL1 |= 0x10; /[Enable comparator falling edge interrupt
CMPCR1 &= ~0x08; /IP3.7 is CMP+ input pin
I CMPCRL1 |= 0x08; /IADC input pin is CMP+ input pin
I CMPCR1 &= ~0x04; /Nnternal reference voltage is CMP- input pin
CMPCRL1 |= 0x04; /IP3.6 is CMP- input pin
I CMPCR1 &= ~0x02; /IDisable comparator output
CMPCRL1 |= 0x02; /[Enable Comparator output
CMPCRL1 |= 0x80; /[Enable comparator module
EA=1;
while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

CMPCR1 DATA O0E6H
CMPCR2 DATA OE7H
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO0 DATA 096H
P3M1 DATA 0B1H
P3MO0 DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 00ABH
LIMP CMPISR
ORG 0100H
CMPISR:
PUSH ACC
ANL CMPCR1,#NOT 40H ;Clear interrupt flag
MOV A,CMPCR1
JB ACC.0,RSING
FALLING:
CPL P1.0 ;Falling edge interrupt test port
POP ACC
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RETI
RSING:

CPL

POP

RETI

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
ANL
; ORL
ANL
; ORL
; ANL
ORL
MOV
ORL
; ANL
; ORL
; ANL
; ORL
ANL
; ORL
; ANL
ORL
; ANL
ORL
ORL
SETB

JMP

END

P1.1
ACC

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

CMPCR2,#00H
CMPCR2,#NOT 80H
CMPCR2 #80H
CMPCR2,#NOT 40H
CMPCR2 #40H
CMPCR2 #NOT 3FH
CMPCR2,#10H
CMPCRL1,#00H
CMPCRL1,#30H
CMPCR1#NOT 20H
CMPCR1,#20H
CMPCR1,#NOT 10H
CMPCR1,#10H
CMPCRL1,#NOT 08H
CMPCR1,#08H
CMPCR1#NOT 04H
CMPCRL1,#04H
CMPCR1#NOT 02H
CMPCRL1,#02H
CMPCR1,#80H

EA

$

;Rising edge interrupt test port

;Comparator forward output

;Comparator inverted output

;Disable 0.1us filtering

;Enable 0.1us filtering

;Output comparator result directly

;Output comparator result after 16 debounce clocks

;Enable edge interrupt of comparator
;Disable comparator rising edge interrupt
;Enable comparator rising edge interrupt
;Disable comparator falling edge interrupt
;Enable comparator falling edge interrupt
;P3.7 is CMP+ input pin

;ADC input pin is CMP+ input pin
;Internal reference voltage is CMP- input pin
;P3.6 is CMP- input pin

;Disable comparator output

;Enable Comparator output

;Enable comparator module

15.3.2 Using Old Version Comparator (Polling Mode)

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h""

sfr CMPCR1
sfr CMPCR2

0xeb;
0xe7;
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sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit
shit

POM1
POMO

P1MO
P2M1

P3M1
P3MO

P4MO
P5M1

P10 = PIM0;
P11 =  PIM

void main()

{

I

I
I

I
I
I
I

I
I

I

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

CMPCR2 = 0x00;
CMPCR2 &= ~0x80;
CMPCR2 |= 0x80;
CMPCR2 &= ~0x40;
CMPCR2 |= 0x40;
CMPCR2 &= ~0x3f;
CMPCR2 |= 0x10;
CMPCR1 = 0x00;
CMPCR1 |= 0x30;
CMPCR1 &= ~0x20;
CMPCR1 |= 0x20;
CMPCR1 &= ~0x10;
CMPCR1 |= 0x10;
CMPCR1 &= ~0x08;
CMPCR1 |= 0x08;
CMPCR1 &= ~0x04;
CMPCR1 |= 0x04;
CMPCR1 &= ~0x02;
CMPCRL1 |= 0x02;
CMPCR1 |= 0x80;

while (1)
{
P10 = CMPCRL1 & 0x01;

}

0x93;
0x94;
P1M1 = 0x91;
0x92;
0x95;
P2MO = 0x96;
0xb1;
0xb2;
P4M1 = 0xb3;
0xb4;
0xc9;
P5MO0 = Oxca;

/IComparator forward output

/IComparator inverted output

/[Disable 0.1us filtering

//[Enable 0.1us filtering

//Output comparator result directly

/[Output comparator result after 16 debounce clocks

//[Enable edge interrupt of comparator
/IDisable comparator rising edge interrupt
/[Enable comparator rising edge interrupt
/IDisable comparator falling edge interrupt
/[Enable comparator falling edge interrupt
/IP3.7 is CMP+ input pin

/IADC input pin is CMP+ input pin
/lnternal reference voltage is CMP- input pin
//P3.6 is CMP- input pin

/IDisable comparator output

/[Enable Comparator output

//[Enable comparator module

/IRead comparator comparison result
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Assembly code

;Operating frequency for test is 11.0592MHz

CMPCR1
CMPCR2

POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

MAIN:

DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
ANL
ORL
ANL
ORL
ANL
ORL
MOV
ORL
ANL
ORL
ANL
ORL
ANL
ORL
ANL
ORL
ANL
ORL
ORL

OE6H
OE7H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

CMPCR2,#00H
CMPCR2#NOT 80H
CMPCR2 #80H
CMPCR2#NOT 40H
CMPCR2 #40H
CMPCR2#NOT 3FH
CMPCR2,#10H
CMPCR1,#00H
CMPCR1,#30H
CMPCR1#NOT 20H
CMPCR1,#20H
CMPCR1#NOT 10H
CMPCR1,#10H
CMPCR1#NOT 08H
CMPCR1,#08H
CMPCR1#NOT 04H
CMPCRL1,#04H
CMPCR1#NOT 02H
CMPCRL1,#02H
CMPCR1,#80H

;Comparator forward output

;Comparator inverted output

;Disable 0.1us filtering

;Enable 0.1us filtering

;Output comparator result directly

;Output comparator result after 16 debounce clocks

;Enable edge interrupt of comparator
;Disable comparator rising edge interrupt
;Enable comparator rising edge interrupt
;Disable comparator falling edge interrupt
;Enable comparator falling edge interrupt
;P3.7 is CMP+ input pin

;ADC input pin is CMP+ input pin
;Internal reference voltage is CMP- input pin
;P3.6 is CMP- input pin

;Disable comparator output

;Enable Comparator output

;Enable comparator module
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LOOP:
MOV A,CMPCR1
MOV C,ACC.0
MOV P1.0,C ;Read comparator comparison result
JMP LOOP
END

15.3.3 Using New Version Comparator (Interrupt Mode)

C language code

/I Operating frequency for test is 11.0592MHz

#include "'reg51.h™
#include "intrins.h"

sfr P_Sw2 = Oxba;
sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit P10 = P170;
shit P11 = P1Ng;

#define  CMPEXCFG (*(unsigned char volatile xdata *)Oxfeae)

void CMP_Isr() interrupt 21

{
CMPCR1 &= ~0x40; /I Clear interrupt flag

if CMPCR1 & 0x01)

{
P10 = IP10; /I Rising edge interrupt test port

P11 = IP11; /I Falling edge interrupt test port

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
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I

I
I
I

P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 |= 0x80;
CMPEXCFG = 0x00;
CMPEXCFG |= 0x40;

CMPEXCFG &= ~0x03;
CMPEXCFG |= 0x01;
CMPEXCFG |= 0x02;
CMPEXCFG |= 0x03;
CMPEXCFG &= ~0x04;

/I Enable XFR access

/I Comparator DC Hysteresis Input Selection
//0:0mV; 0x40:10mV; 0x80:20mV; 0xc0:30mV

/IP3.7 is CMP+ input pin
/IP5.0 is CMP+ input pin
/IP5.1 is CMP+ input pin

/I ADC input pin is CMP+ input pin

/IP3.6 is CMP- input pin

/I CMPEXCFG |= 0x04;
pin

/I The internal 1.19V reference voltage is the CMP- input

P_SW2 &= 0xT7f; /I Disable XFR access
CMPCR2 = 0x00;
CMPCR2 &= ~0x80;

/I CMPCR2 |= 0x80;
CMPCR2 &= ~0x40;

/I CMPCR2 |= 0x40;

/I CMPCR2 &= ~0x3f;
CMPCR2 |= 0x10;
CMPCR1 = 0x00;
CMPCR1 |= 0x30;

/I CMPCR1 &= ~0x20;

/I CMPCRL1 |= 0x20;

/I CMPCR1 &= ~0x10;

/I CMPCRL1 |= 0x10;

/I CMPCR1 &= ~0x02;
CMPCR1 |= 0x02;
CMPCR1 |= 0x80;

/I Comparator forward output

/I Comparator inverted output

// Enable 0.1us filtering

/I Disable 0.1us filtering

/l Output comparator result directly

/I Output comparator result after 16 debounce clocks

/l Enable edge interrupt of comparator

/I Disable comparator rising edge interrupt
/I Enable comparator rising edge interrupt

// Disable comparator falling edge interrupt
/I Enable comparator falling edge interrupt
// Disable comparator output

/I Enable Comparator output

[/l Enable comparator module

while (1);

Assembly code
; Operating frequency for test is 11.0592MHz

P_Sw2 DATA 0BAH
CMPCR1 DATA OE6H
CMPCR2 DATA OE7H
P1IM1 DATA 091H
P1MO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2MO0 DATA 096H

-577 -



STC8H Series Manual

P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

CMPEXCFG

CMPISR:

FALLING:

RSING:

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA

XDATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
ANL
MOV
JB

CPL
POP
RETI

CPL
POP
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
CLR
ANL
ORL
ORL
ORL
ANL
ORL
MOVX
MOV

MOV
ANL
ORL

0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

OFEAEH

0000H
MAIN
00ABH
CMPISR

0100H

ACC
CMPCRL1#NOT 40H
A,CMPCR1
ACC.0,RSING

P1.0
ACC

P11
ACC

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H
DPTR,# CMPEXCFG
A

A#NOT 03H
A#01H
A#02H
A#03H
A#NOT 04H
A# 04H
@DPTR,A
P_SW2 #00H

CMPCR2,#00H
CMPCR2,#NOT 80H
CMPCR2 #80H

; Clear interrupt flag

; Falling edge interrupt test port

; Rising edge interrupt test port

; P3.7 is CMP+ input pin

; P5.0 is CMP+ input pin

; P5.1is CMP+ input pin

; ADC input pin is CMP+ input pin

; P3.6 is CMP- input pin

; Internal reference voltage is CMP- input pin

; Comparator forward output
; Comparator inverted output
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ANL
; ORL
; ANL
ORL
MOV
ORL
; ANL
; ORL
; ANL
; ORL
; ANL
ORL
ORL
SETB

JMP

END

CMPCR2#NOT 40H
CMPCR2 #40H
CMPCR2 #NOT 3FH
CMPCR2,#10H
CMPCR1,#00H
CMPCRL1,#30H
CMPCR1#NOT 20H
CMPCR1,#20H
CMPCR1#NOT 10H
CMPCR1,#10H
CMPCR1#NOT 02H
CMPCRL1,#02H
CMPCR1,#80H

EA

$

; Enable 0.1us filtering

; Disable 0.1us filtering

; Output comparator result directly

; Output comparator result after 16 debounce clocks

; Enable edge interrupt of comparator

; Disable comparator rising edge interrupt
; Enable comparator rising edge interrupt

; Disable comparator falling edge interrupt
; Enable comparator falling edge interrupt
; Disable comparator output

; Enable Comparator output

; Enable comparator module

15.3.4 Using New Version Comparator (Polling Mode)

C language code

/I Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr P_Sw2
sfr CMPCR1
sfr CMPCR2
sfr PiM1
sfr P1MO
sfr POM1
sfr POMO
sfr pP2M1
sfr P2MO0
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
shit P10
shit P11
#define
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;

Oxba;
0xe6;
Oxe7;

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P170;
P1n1,

CMPEXCFG (*(unsigned char volatile xdata *)0xfeae)
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I

I
I
I

I

I

I
I

I
I
I
I
I

P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 |= 0x80;
CMPEXCFG = 0x00;
CMPEXCFG |= 0x40;

CMPEXCFG &= ~0x03;
CMPEXCFG |= 0x01;
CMPEXCFG |= 0x02;
CMPEXCFG |= 0x03;
CMPEXCFG &= ~0x04;
CMPEXCFG |= 0x04;
P_SW2 &= 0xT7f;

CMPCR2 = 0x00;
CMPCR2 &= ~0x80;
CMPCR2 |= 0x80;
CMPCR2 &= ~0x40;
CMPCR2 |= 0x40;
CMPCR2 &= ~0x3f;
CMPCR2 |= 0x10;
CMPCR1 = 0x00;
CMPCR1 |= 0x30;
CMPCR1 &= ~0x20;
CMPCR1 |= 0x20;
CMPCR1 &= ~0x10;
CMPCR1 |= 0x10;
CMPCR1 &= ~0x02;
CMPCR1 |= 0x02;
CMPCR1 |= 0x80;

while (1)
{

/I Enable XFR access

/I Comparator DC Hysteresis Input Selection

P10 = CMPCR1 & 0x01;

}

/10:0mV; 0x40:10mV; 0x80:20mV; 0xc0:30mV

/IP3.7 is CMP+ input pin

/IP5.0 is CMP+ input pin

/IP5.1 is CMP+ input pin

/I ADC input pin is CMP+ input pin

/IP3.6 is CMP- input pin

/I Internal reference voltage is CMP- input pin
/I Disable XFR access

/I Comparator forward output

/I Comparator inverted output

/I Enable 0.1us filtering

/I Disable 0.1us filtering

/I Output comparator result directly

/[ Output comparator result after 16 debounce clocks

/l Enable edge interrupt of comparator

/I Disable comparator rising edge interrupt
/I Enable comparator rising edge interrupt

// Disable comparator falling edge interrupt
/I Enable comparator falling edge interrupt
// Disable comparator output

/I Enable Comparator output

[/l Enable comparator module

/I Read comparator comparison result

Assembly code

; Operating frequency for test is 11.0592MHz

P_Sw2 DATA
CMPCR1 DATA
CMPCR2 DATA
PiIM1 DATA
P1MO DATA
POM1 DATA
POMO DATA
P2M1 DATA
P2MO0 DATA
P3M1 DATA
P3MO DATA

O0BAH
OE6H
O0E7H

091H
092H
093H
094H
095H
096H
0B1H
0B2H
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P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
CMPEXCFG XDATA OFEAEH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POML1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO0, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV P_SW2 #80H
MOV DPTR,# CMPEXCFG
CLR A
ANL A#NOT 03H ; P3.7 is CMP+ input pin
; ORL A#01H ; P5.0 is CMP+ input pin
; ORL A#02H ; P5.1is CMP+ input pin
; ORL A#03H ; ADC input pin is CMP+ input pin
ANL A#NOT 04H ; P3.6 is CMP- input pin
; ORL A# 04H ; Internal reference voltage is CMP- input pin
MOVX @DPTR,A
MOV P_Sw2,#00H
MOV CMPCR2,#00H
ANL CMPCR2,#NOT 80H ; Comparator forward output
; ORL CMPCR2,#80H ; Comparator inverted output
ANL CMPCR2#NOT 40H ; Enable 0.1us filtering
; ORL CMPCR2,#40H ; Disable 0.1us filtering
; ANL CMPCR2,#NOT 3FH ; Output comparator result directly
ORL CMPCR2 #10H ; Output comparator result after 16 debounce clocks
MOV CMPCRL1,#00H
ORL CMPCRL1,#30H ; Enable edge interrupt of comparator
; ANL CMPCR1#NOT 20H ; Disable comparator rising edge interrupt
; ORL CMPCR1,#20H ; Enable comparator rising edge interrupt
; ANL CMPCR1#NOT 10H ; Disable comparator falling edge interrupt
; ORL CMPCR1,#10H ; Enable comparator falling edge interrupt
; ANL CMPCR1,#NOT 02H ; Disable comparator output
ORL CMPCR1,#02H ; Enable Comparator output
ORL CMPCR1,#80H ; Enable comparator module
LOOP:
MOV A,CMPCR1
MOV C,ACC.0
MOV P1.0,C ; Read comparator comparison result
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JMP LOOP

END

15.3.5 Multiplexing Application of OIld WVersion Comparator

(Comparator+ADC input channel)

Since the analog input channel of the ADC can be seleceted as the positive of the comparator, the application of
multiple comparators can be realized through the multiplexer and time-division multiplexing.

Note: When the ADC input channel is selected as the positive of the comparator, please make sure to turn
on the ADC power control bit ADC_POWER and the ADC channel selection bit ADC_CHS in the
ADC_CONTR register.

C language code
/I Operating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr ADC_CONTR = Oxbc;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
shit P10 = P1170;
shit P11 = P17,
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5MO = 0x00;

P5M1 = 0x00;
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P1MO &= Oxfe; //Set P1.0 to input mode
P1M1 |= 0x01;
ADC_CONTR = 0x80; /I Enable ADC module and select P1.0 as ADC input pin

CMPCR2 = 0x00;
CMPCR1 = 0x00;

CMPCRL1 |= 0x08; /I Select ADC input pin as CMP+ input pin
CMPCRL1 |= 0x04; /IP3.6 is CMP- input pin

CMPCRL1 |= 0x02; /I Enable Comparator output

CMPCRL1 |= 0x80; /I Enable comparator module

while (1);

Assembly code

; Operating frequency for test is 11.0592MHz

CMPCR1 DATA OE6H

CMPCR2 DATA OE7H

ADC_CONTR DATA 0BCH

P1M1 DATA 091H

P1MO DATA 092H

POM1 DATA 093H

POMO DATA 094H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

P4M1 DATA 0B3H

P4MO DATA 0B4H

P5M1 DATA 0C9H

P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV PiM1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
ANL P1MO#0FEH ; Set P1.0 to input mode
ORL P1M1#01H
MOV ADC_CONTR,#80H ; Enable ADC module and select P1.0 as ADC input pin
MOV CMPCR2,#00H
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MOV CMPCR1,#00H
ORL CMPCRL1,#08H ; Select ADC input pin as CMP+ input pin
ORL CMPCR1,#04H ;P3.6 is CMP- input pin
ORL CMPCRL1,#02H ; Enable Comparator output
ORL CMPCR1 #80H ; Enable comparator module
LOOP:
JMP LOOP
END

15.3.6 Multiplexing Application of New Version Comparator

(Comparator+ADC input channel)

Since the analog input channel of the ADC can be seleceted as the positive of the comparator, the application of
multiple comparators can be realized through the multiplexer and time-division multiplexing.

Note: When the ADC input channel is selected as the positive of the comparator, please make sure to turn
on the ADC power control bit ADC_POWER and the ADC channel selection bit ADC_CHS in the
ADC_CONTR register.

C language code
/I Operating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

sfr P_Sw2 =  Oxba;
sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr ADC_CONTR = Oxbc;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
shit P10 = P170;
shit P11 = P1ng;

#define  CMPEXCFG (*(unsigned char volatile xdata *)0xfeae)

void main()

{
POMO = 0x00;
POM1 = 0x00;
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P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P1MO &= Oxfe; /I Set P1.0 to input mode
P1M1 |= 0x01;
ADC_CONTR = 0x80; /I Enable ADC module and select P1.0 as ADC input pin

P_SW?2 |= 0x80; /I Enable XFR access
CMPEXCFG = 0x00;
I CMPEXCFG &= ~0x03; /IP3.7 is CMP+ input pin
I CMPEXCFG |= 0x01; /IP5.0 is CMP+ input pin
I CMPEXCFG |= 0x02; /IP5.1 is CMP+ input pin
CMPEXCFG |= 0x03; /IADC input pin is CMP+ input pin
CMPEXCFG &= ~0x04; /IP3.6 is CMP- input pin
I CMPEXCFG |= 0x04; /I The internal 1.19V reference voltage is the CMP- input
pin
P_SW2 &= 0xT7f; /I Disable XFR access

CMPCR2 = 0x00;
CMPCRL = 0x00;
CMPCRL1 |= 0x02; /I 'Enable Comparator output
CMPCRL1 |= 0x80; // Enable comparator module

while (1);

Assembly code
; Operating frequency for test is 11.0592MHz

P_Sw2 DATA 0BAH
CMPCR1 DATA OE6H
CMPCR2 DATA OE7H
ADC_CONTR DATA 0BCH
P1IM1 DATA 091H
P1MO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
CMPEXCFG  XDATA OFEAEH
ORG 0000H
LIMP MAIN
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ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO0, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
ANL P1MO,#0FEH ; Set P1.0 to input mode
ORL P1M1,#01H
MOV ADC_CONTR,#80H ; Enable ADC module and select P1.0 as ADC input pin
MOV P_SW2 #80H
MOV DPTR,# CMPEXCFG
CLR A
; ANL A#NOT 03H ; P3.7 is CMP+ input pin
; ORL A#01H ; P5.0 is CMP+ input pin
; ORL A#02H ; P5.1 is CMP+ input pin
ORL A#03H ;ADC input pin is CMP+ input pin
ANL A#NOT 04H ; P3.6 is CMP- input pin
; ORL A# 04H ; The internal 1.19V reference voltage is the CMP- input
pin
MOVX @DPTR,A
MOV P_SW2 #00H
MOV CMPCR2,#00H
MOV CMPCR1,#00H
ORL CMPCR1 #02H ; Enable Comparator output
ORL CMPCR1,#80H ; Enable comparator module
LOOP:
JMP LOOP
END
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15.3.7 Comparator is Used for External Power-down Detection (User

data should be saved to EEPROM in time during power down)

% P0.3 P0.2 %
—5| Po4 PO.L (o
— | Pos PO.O (oo
—— P06 P27 (o
—5| Po7 P26 (o
— | P10 P25 (o
—5| Pl P24 (oo
—g| P12 P23 (o
—o| P13 P22 (o R1
—= P14 P2.1 for— 100K
11 30
—>— P15 P2.0 —5— or greater
12 29
13| P16 Pal s
14 PL7 CMP+/P3.7 |2
\\}—4— AGnd  CMP-/P3.6 (5.
15 26
AVref P35 5
16 25 R2
> AVce P34 ——
17 24 2
Ayee g P54 P33 |5
7805 *> > Vee P3.2 =2
19 22
o] P55 P31 |5
Vin f— 470u ——104 Gnd P3.0

QL STC8A8BK64S4A12

In the figure above, the resistor R1 and R2 divide the front-end voltage of the voltage regulator 7805. The
divided voltage is used as the external input of the comparator CMP+ to compare with the internal reference
voltage.

When the AC power is at 220V, the DC voltage at the front end of the voltage regulator block 7805 is 11V,
and when the AC voltage drops to 160V, the DC voltage at the front end of the voltage regulator 7805 is 8.5V.
When the dc voltage at the front end of the voltage regulator 7805 is lower than or equal to 8.5V, the dc voltage
at the front end is divided by the resistors R1 and R2, and added to the comparator positive input terminal
CMP+. The input voltage at the CMP+ terminal is lower than the internal reference voltage. A comparator
interrupt can be generated at this time, so that there is sufficient time to save the data to the EEPROM during
power-down detection. When the DC voltage of the front end of the voltage regulator 7805 is higher than 8.5V,
the DC voltage input by the front end is divided by the resistors R1 and R2, and connected to the comparator
positive input terminal CMP+. The input voltage of the CMP+ terminal is higher than the internal reference
voltage. At this time, the CPU Can continue to work normally.

The internal reference voltage is the REPV of the internal BandGap after the amplified (the internal
reference voltage is adjusted to 1.19V when the chip is shipped from the factory). The specific value should be
obtained by reading the value occupied by the internal reference voltage in the internal RAM area or the Flash
program memory (ROM) area. For STC8 series, the storage address of the internal reference voltage value in
RAM and Flash program memory (ROM), please refer to the Chapter of "Special Parameters in Memory".
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15.3.8 Comparator is Used to Detect the Operation Voltage (Battery

P03 P02 % R0

P0.4 POL (oo 100K

POS5 PO |22 [

P0.6 P27 gé 5.3K (about 5.0V)
P0.7 P2.6 0.6K (about 4.5V)
P10 P25 [

PLL P24 | 24 7.9K (about 4.0V)
P12 P23

o1 o 8.2K (about 3.5V)

O R NP

P14 P2.1 ¥4.3K (about 3.0V)
Eig 2421(1) [ 29 03K (about 2.5V)
P17 CMP+/P3.7 27
1| AGnd  CMP-/P36 |5
AVref P3.5 o5
AVce P34 o4
“Vcc 18] P5.4 P3.3 3
> > Vce P3.2 —>—
L 18 I pss Pl |22~
L 20 ) : 21

N}

— 41 Gnd P30 ——

STC8H3K6454

E

System clock<=10MHz | System clock>10MHz
c? 104(0.1uF) 103(0.01uF)

In the figure above, the working voltage of the MCU can be approximately measured using the principle of
resistance voltage division. The 1/O port of selected channel outputs low level, which is close to GND, and the
1/0 port of unselected channel working in open-drain mode outputs high. Other channels are not affected.

The negative terminal of the comparator selects the internal reference voltage, and the positive terminal
selects the voltage value got from the voltage divided by a resistor as the input to the CMP+ pin.

In initialization, P2.5 ~ P2.0 are set to open-drain mode and output high. Firstly, P2.0 outputs a low level.
At this time, if the VCC voltage is lower than 2.5V, the comparison value of the comparator is 0. Otherwise, if
the VCC voltage is higher than 2.5V, the comparison value of the comparator is 1.

If you make sure that VCC is higher than 2.5V, then make the output of P2.0 high and the output of P2.1
low. At this time, if the VCC voltage is lower than 3.0V, the comparison value of the comparator is 0. Otherwise,
if the VCC voltage is higher than 3.0V, the comparison value of the comparator is 1.

If you make sure that VCC is higher than 3.0V, then make the output of P2.1 high and the output of P2.2
low. At this time, if the VCC voltage is lower than 3.5V, the comparison value of the comparator is 0. Otherwise,
if the VCC voltage is higher than 3.5V, the comparison value of the comparator is 1.

If you make sure that VCC is higher than 3.5V, then make the output of P2.2 high and the output of P2.3
low. At this time, if the VCC voltage is lower than 4.0V, the comparison value of the comparator is 0. Otherwise,
if the VCC voltage is higher than 4.0V, the comparison value of the comparator is 1.

If you make sure that VCC is higher than 4.0V, then make the output of P2.3 high and the output of P2.4
low. At this time, if the VCC voltage is lower than 4.5V, the comparison value of the comparator is 0. Otherwise,
if the VCC voltage is higher than 4.5V, the comparison value of the comparator is 1.

If you make sure that VCC is higher than 4.5V, then make the output of P2.4 high and the output of P2.5
low. At this time, if the VCC voltage is lower than 5.0V, the comparison value of the comparator is 0. Otherwise,
if the VCC voltage is higher than 5.0V, the comparison value of the comparator is 1.

C language code
/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr POM1 = 0x93;
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sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr

POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

P2MO
P2M1

void delay ()

{

}

char i;

for (i=0; i<20; i++);

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

unsigned char v;

P2MO = 0x3f;
P2M1 = 0x3f;
P2 = 0xff;

CMPCR2 = 0x10;
CMPCR1 = 0x00;
CMPCR1 &= ~0x08;
CMPCR1 &= ~0x04;
CMPCR1 &= ~0x02;
CMPCR1 |= 0x80;

while (1)

{
v = 0x00;
P2 = Oxfe;
delay();

if (1I(CMPCR1 & 0x01)) goto Show\Vol;

v = 0x01;
P2 = 0xfd;
delay();

0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

0x96;
0x95;

/IP2.5 ~ P2.0 are initialized to open-drain mode

/IOutput comparator result after 16 debounce clocks

/IP3.7 is CMP + input pin

/Nnternal reference voltage is CMP- input pin
/IDisable comparator output

/IEnable comparator module

/I\Voltage <2.5V
/IP2.0 outputs 0

/IVoltage>2.5V
/IP2.1 outputs 0
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Show\ol:

if (1{(CMPCR1 & 0x01)) goto ShowVol;
v = 0x03;

P2 = Oxfb;

delay();

if (1{(CMPCR1 & 0x01)) goto ShowVol;
v = 0x07;

P2 = 0xf7;

delay();

if (1I(CMPCR1 & 0x01)) goto ShowVol;
v = 0x0f;

P2 = Oxef;

delay();

if (1I(CMPCR1 & 0x01)) goto ShowVol;
v = Ox1f;

P2 = Oxdf;

delay();

if (1I(CMPCR1 & 0x01)) goto ShowVol;
v = 0x3f;

P2 = Oxff;
PO = ~v;

/IVoltage>3.0V
/IP2.2 outputs 0

/IVoltage>3.5V
/IP2.3 outputs 0

/IVoltage>4.0V
/IP2.4 outputs 0

/IVoltage>4.5V
/IP2.5 outputs 0

/IVoltage>5.0V

Assembly code

;Operating frequency for test is 11.0592MHz

CMPCR1
CMPCR2

POM1
POMO
P1M1
P1MO
P2MO
P2M1
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

MAIN:

DATA OE6H

DATA OE7H

DATA 093H

DATA 094H

DATA 091H

DATA 092H

DATA 096H

DATA 095H

DATA 095H

DATA 096H

DATA 0B1H

DATA 0B2H

DATA 0B3H

DATA 0B4H

DATA 0C9H

DATA 0CAH

ORG 0000H
LIMP MAIN

ORG 0100H

MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
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LOOP:

SKIP:

DELAY:

MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
ANL
ANL
ANL
ORL

MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV

MOV
MOV
CPL
MOV
JMP

MOV
DJINZ
RET

END

P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P2MO0,#00111111B
P2M1,#00111111B
P2 #0FFH
CMPCR2,#10H
CMPCRL1,#00H
CMPCRL1,#NOT 08H
CMPCRL1#NOT 04H
CMPCRL1#NOT 02H
CMPCR1,#80H

R0,#00000000B
P2,#11111110B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00000001B
P2,#11111101B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00000011B
P2,#11111011B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00000111B
P2,#11110111B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00001111B
P2,#11101111B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00011111B
P2,#11011111B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00111111B

P2,#11111111B
A,RO

A

POA

LOOP

RO,#20
RO,$

;P2.5 ~ P2.0 are initialized to open-drain mode

;Output comparator result after 16 debounce clocks

;P3.7 is CMP+ input pin

;Internal reference voltage is CMP- input pin
;Disable comparator output

;Enable comparator module

;Voltage <2.5V
;P2.0 outputs 0

;Voltage>2.5V
;P2.1 outputs 0

;Voltage>3.0V
;P2.2 outputs 0

;Voltage>3.5V
;P2.3 outputs 0

;Voltage>4.0V
;P2.4 outputs 0

;Voltage>4.5V
;P2.5 outputs 0

;Voltage>5.0V

;P0.5 ~ P0.0 display voltage
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16 IAP/EEPROM/DATA-FLASH

Large capacity of internal EEPROM is integrated in STC8H series of microcontrollers. The internal Data
Flash can be used as EEPROM by using ISP / IAP technology. And it can be repeatedly erased more than
100,000 times. EEPROM can be divided into several sectors, each sector contains 512 bytes.

Note: The EEPROM write operation can only write the 1 in the byte as 0. When the 0 in the byte needs to
be written as 1, the sector erase operation must be performed. The read/write operation of EEPROM s
performed in units of 1 byte, while the erase operation of EEPROM is performed in units of 1 sector (512 bytes).
During the erasing operation, if there is something that needs to be reserved in the target sector Data, these data
must be read into RAM for temporary storage in advance, and then the saved data and the data to be updated
will be written back to EEPROM/DATA-FLASH after erasing is completed.

When EEPROM is used, it is recommended that the data modified at the same time be stored in the same
sector, and data modified at different time be stored in different sectors, and not necessarily full. Data memory
is erased sector by sector.

EEPROM can be used to save some parameters which need to be modified in the application and need be
kept when power down takes place. In the user program, byte read / byte programming / sector erase can be
performed to the EEPROM. When the operating voltage is low, it is recommended not to carry out EEPROM
operation to avoid data loss.

16.1 EEPROM operation time

B Read 1 byte: 4 system clocks (use MOVC instruction to read more convenient and fast)

B Programming 1 byte: about 30~40us (the actual programming time is 6~7.5us, but state conversion
time and various control SETUP and HOLD time of the control signal)

® FErase 1 sector (512 bytes): about 4~6ms

The time required for EEPROM operation is automatically controlled by the hardware, and the user only needs
to set the IAP_TPS register correctly.

IAP_TPS=System operating frequency/1000000 (the decimal part is rounded to the nearest whole number)

For example: the operating frequency of the system is 12MHz, then IAP_TPS is set to 12

Another example: the system operating frequency is 22.1184MHz, then IAP_TPS is set to 22

Another example: the system operating frequency is 5.5296MHz, then IAP_TPS is set to 6

16.2 Registers Related to EEPROM

o Bit Address and Symbol Reset
Symbol Description Address B7 B6 [ BS [ B4 [ B3 [ B2 | BL [ BO Value
IAP_DATA IAP Flash Data Register C2H 1111,1111
IAP_ADDRH | IAP Flash Address High Byte C3H 0000,0000
IAP_ADDRL | IAP Flash Address Low Byte C4H 0000,0000
IAP_CMD IAP Flash Command Register | C5H [ [ - ] [ [ CMD[L0] XXXX,XX00
IAP_TRIG IAP Flash Trigger register C6H 0000,0000
IAP_CONTR IAP Control Register C7H IAPEN SWBS SWRST _[CMD_FAIL] [ [ [ 0000,XXXX
IAP_TPS IAP Waiting Time Control F5H IAPTPS[5:0] xx00,0000
Register
16.2.1 EEPROM data register (IAP_DATA)
Symbol Address B7 | B6 | B5 | B4 | B3 B2 B1 BO
IAP_DATA C2H

During EEPROM being read operation, the EEPROM data be read after the command execution is
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completed is stored in the IAP_DATA register. When writing the EEPROM, the data to be written must be
stored in the IAP_DATA register before the write command is sent. The erase EEPROM command is not related
to the IAP_DATA register.

16.2.2 EEPROM address registers

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
IAP_ADDRH C3H
IAP_ADDRL C4H

The target address register of EEPROM for reading, writing and erasing operation. IAP_ADDRH is the
high byte address, and IAP_ADDRL is the low byte of the address.

16.2.3 EEPROM command register (IAP_CMD)

Symbol Address BY B6 B5 B4 B3 B2 BL | BO

IAP_CMD C5H - CMDJ[1:0]

CMDI[1:0]: EEPROM operation command to be sent.

00: No operation.

01: EEPROM reading command. Read one byte from the destination address. Note: Writing operations can
only write 1 as 0 in the destination byte, not 0 as 1. Generally, when the target byte is not FFH, it must be erased
first.

10: EEPROM writing command. Write one byte from the destination address.

11: EEPROM erasing command. Write one sector from the destination address. Note: The erase operation
will erase 1 sector (512 bytes) at a time, and the content of the entire sector will become FFH.

16.2.4 EEPROM trigger register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

IAP_TRIG C6H

After setting the command register, address register, data register and control register of EEPROM for
reading, writing and erasing operation, 5AH and A5H are written to the trigger register IAP_TRIG sequentially
to trigger the corresponding operation. The order of 5AH and A5H can not be changed. After the operation is
completed, the contents of the EEPROM address registers IAP_ADDRH, IAP_ADDRL and the EEPROM
command register IAP_CMD do not change. The value of the IAP_ADDRH and IAP_ADDRL registers must
be updated manually if the datum of the next address needs to be operated.

Note: For every EEPROM operation, 5AH should be written to IAP_TRIG firstly and then A5H to take
effect the corresponding command. After the trigger command has been written, the CPU is in IDLE state until
the corresponding IAP operation completes. And then the CPU will return to the normal state from the IDLE
and resume executing the CPU instructions.

16.2.5 EEPROM control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
IAP_CONTR C7H IAPEN SWBS SWRST | CMD_FAIL - - - -

IAPEN: EEPROM operation enable control bit.
0: disable EEPROM operation.
1: Enable EEPROM operation.
SWABS: Software reset selection control bit, which should be used with SWRST.
0: Execute the program from the user code area after the software reset.
1: Execute the program from the ISP memory area after the software reset.
SWRST: Software reset control bit.
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0: No operation.
1: Generate software reset.
CMD_FAIL: Command fail status bit for EEPROM operation which should be cleared by software.
0: EEPROM operation is right.
1: EEPROMoperation fails.

16.2.6 EEPROM erase wait time control register

Symbol Address B7 B6 B5 | B4 | B3 | B2 | BlL | BO

IAP_TPS F5H IAPTPS[5:0]

Need to be set according to the operating frequency. If the working frequency is 12MHz, IAP_TPS needs to be
set to 12; if the working frequency is 24MHz, IAP_TPS needs to be set to 24, and so on for other frequencies.

16.3 EEPROM Size and Address

There is EEPROM for saving user data in all STC8H series of microcontrollers. There are three operation
modes for the internal EEPROM: reading, writing, and erasing. The erasing operation is performed in sectors.
Each sector has 512 bytes. That is, each time an erasing command will erase a sector when it executes. The
reading and writing operations are in bytes, that is, only one byte can be read or written each time when a
reading or writing command is executed.

There are two ways to access the internal EEPROM of STC8H series microcontrollers: 1AP mode and
MOVC mode. The IAP mode can perform reading, writing and erasing operations on the EEPROM. MOVC can
only perform reading operations on the EEPROM, cannot perform writing and erasing operations. Regardless of
whether AP or MOVC is used to access the EEPROM, the correct target address must be set firstly. In 1AP
mode, the target address is the same as the actual physical address of the EEPROM. Both of them are accessed
from address 0000H. However, when using MOVC instruction to read EEPROM data, the target address must
be the actual physical address of the EEPROM plus a program size offset. STC8H1K16 is used as an example to
describe the target address in detail as following:

0000h
ROM

3FFFh

0000h

1234h
EEPROM

2FFFh
STC8C1K16

The program space of STC8H1K16 is 16K bytes (0000h ~ 3FFFh), and the EEPROM space is 12K bytes
(0000h ~ 2FFFh). When you need to read, write, and erase the unit with EEPROM physical address 1234h, if
you use IAP to access, set the target address to 1234h, that is, IAP_ADDRH is set to 12h, IAP_ADDRL is set to
34h, and then the corresponding trigger command can be set and the 1234h can be operated correctly. However,
if the 1234h unit of the EEPROM is read by MOVC, the flash program memory (ROM) space must be added in
addition to 4000h. That is, the DPTR must be set to 5234h before the MOV C instruction can be used for reading.

Note: Because the erasing is performed in 512-byte units, the lower 9 bits of the target address set when
performing the erasing operation are meaningless. For example, if the target address is set to 1234H, 1200H,
1300H or 13FFH when executing the erasing command, the final erasing operation is the same, and the 512
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bytes of 1200H ~ 13FFH are erased.

The size and access address of the internal EEPROM are different for different models. The size and

address of EEPROM of each model are listed in the table below.

Reading, writing, erasing in Reding using MOVC
Model Size Sectors B inninIAP mode Beginmin
a?jress g End address a?jress g End address
STC8H1K16 12K 24 0000h 2FFFh 4000h 6FFFh
STC8H1K?24 4K 8 0000h OFFFh 6000h 6FFFh
STC8H1K28 User defined!*
STC8H1K33 User defined!"
STC8H1KO08 4K 8 0000h OFFFh 2000h 2FFFh
STC8H1K12 User defined!"
STC8H1K17 User defined!"
STC8H3K3254 32K 64 0000h 7FFFh 8000h FFFFh
STC8H3K4854 16K 32 0000h 3FFFh C000h FFFFh
STC8H3K6054 4K 8 0000h OFFFh FOOOh FFFFh
STC8H3K64S4 User defined!"
STC8H3K3252 32K 64 0000h 7TFFFh 8000h FFFFh
STC8H3K48S52 16K 32 0000h 3FFFh C000h FFFFh
STC8H3K60S2 4K 8 0000h OFFFh FOOOh FFFFh
STC8H3K64S2 User defined!"
STC8HB8K32U 32K 64 0000h 7FFFh 8000h FFFFh
STC8HB8K48U 16K 32 0000h 3FFFh C000h FFFFh
STC8HBK60U 4K 8 0000h OFFFh FOOOh FFFFh
STC8H8K64U User defined!"
STC8H2K32T 32K 64 0000h 7FFFh 8000h FFFFh
STC8H2K48T 16K 32 0000h 3FFFh C000h FFFFh
STC8H2K60T 4K 8 0000h OFFFh FOOOh FFFFh
STC8H2K64T User defined!"
STC8H4K32TLR 32K 64 0000h 7FFFh 8000h FFFFh
STC8H4K48TLR 16K 32 0000h 3FFFh CO000h FFFFh
STC8H4K60TLR 4K 8 0000h OFFFh FOOOh FFFFh
STC8H4K64TLR User defined!"
STC8H4K32TLCD 32K 64 0000h 7FFFh 8000h FFFFh
STC8H4K48TLCD 16K 32 0000h 3FFFh C000h FFFFh
STC8H4K60TLCD 4K 8 0000h OFFFh FOOOh FFFFh
STC8H4KG64TLCD User defined!*
STC8H4K32LCD 32K 64 0000h 7FFFh 8000h FFFFh
STC8H4K48LCD 16K 32 0000h 3FFFh C000h FFFFh
STC8H4K60LCD 4K 8 0000h OFFFh FOOOh FFFFh
STC8H4K64LCD User defined!"
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[1: This is a special model. The EEPROM size of this model can be set by the user when downloading by
the ISP, as shown below:

Users can plan any EEPROM space in the entire FLASH space provided that the size does not exceed the
FLASH size according to their own needs. It should be noted that the EEPROM is always planned from the
back to the front.

For example, the size of FLASH in STC8H1K28 is 28K. If user wants to allocate 8K of it as EEPROM, the
physical address of EEPROM is the last 8K of 28K, and the physical address is 5000h ~ 6FFFh. Of course, if
the user uses AP to access, the target address still starts from 0000h and ends at 1FFFh. When using MOVC to
read, the target address is in the range from 5000h to 6FFFh.

3.0

A
rﬁ STC-ISP (V6.881) (Sales: D5 ::23 5 § b:www. STCMCUDATA.com (Support QQ:800003751) -- STC: The. — O X
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| 10 K =
COM Port COMI4 95K Soen
CI Add JCU type to Keil ICE Document
Nin Baud 2400 85K Add SIC ICE driver to Keil
8 X s ’ >
- 15K STCB/STCIS szeries IC!'ntnn‘x.
00000 B Clear code bufid’! K ¥ile MU Type STCSHIEZS v O Sinalate via COM 12 073
65K .
020000 @)Clear EEPEON buf6 K ¥ile Sisulate vis W
55K
KW Option U&W Settings zlz ) ; c4 b Set target ICU ox ICE
Ay — 4 K = | RS232 Target
8 Progren OB 35K pir2 £31
: 3 K RXD TXD
(8 Trie 12 25K s Rol
Input IEC frequenci il AN ™
i : SR Pits +—s
,. Oseillater high gain |7 g P 1] P——
Set user EEPROM zize Sk Samac e
@ Enable longer pover-on-reset latency :lngc 0 i
{ % s
i. RESET pin used as I/0 port 2. S::ygo‘:n;c; ::: i
I. Enable Low-Yoltege reset 2,. Efmact tkghxy:xtévf'c ucordinf to the above comnection
‘ LVD detect leva 200 V [
;‘_ Hardvare enable VOT after pover—onraset =
‘ Yatoch-DogTimer prescal. 266 =
|
|
Downdoad/Progres oy Be-Progrem !
|
Check MCV Kelp Delay 3 se
B Auto reload the target file Re-Count Infis .
r 3 T 1 1lease Projec Keleaze Help Get HDD-SN {_!Beep  PassTimes 10955 Reset
|_JRelosd and download when target file iz modified
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16.4 Example Routines

16.4.1 EEPROM Basic Operation

C language code

//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr pP3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
sfr IAP_DATA = 0xC2;
sfr IAP_ADDRH =  0xC3;
sfr IAP_ADDRL =  0xC4;
sfr IAP_CMD =  OxC5;
sfr IAP_TRIG =  0xC®6;
sfr IAP_CONTR = OxC7;
sfr IAP_TPS =  OxF5;
void lapldle()
{

IAP_CONTR =0;

IAP_CMD =0;

IAP_TRIG =0;

IAP_ADDRH = 0x80;

IAP_ADDRL =0;
}
char lapRead(int addr)
{

char dat;

IAP_CONTR = 0x80;

IAP_TPS = 12;

IAP_CMD =1;

IAP_ADDRL = addr;

IAP_ADDRH = addr >> 8;

IAP_TRIG = 0x5a;

IAP_TRIG = 0xa5;

_nop_();

dat = IAP_DATA;

lapldle();

return dat;
}

/[Disable 1AP function

/[Clear command register

/[Clear trigger register

//Set the address to a non-1AP area

//[Enable IAP

//Set the erasing wait parameter of 12MHz
//Set 1AP read command

/ISet AP low address

//Set 1AP high address

/Write trigger command (0x5a)

/Write trigger command (0xa5)

/IRead IAP data
/IDisable AP function
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void lapProgram(int addr, char dat)

{

}

IAP_CONTR = 0x80;
IAP_TPS = 12;

IAP_CMD =2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;

_nop_();
lapldle();

void lapErase(int addr)

{

}

IAP_CONTR = 0x80;
IAP_TPS = 12;

IAP_CMD =3;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;

_nop_();
lapldle();

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

lapErase(0x0400);
PO = lapRead(0x0400);

lapProgram(0x0400, 0x12);

P1 = lapRead(0x0400);

while (1);

/[Enable AP

/ISet the erasing wait parameter of 12MHz
/ISet 1AP writing command

//Set 1AP low address

/ISet 1AP high address

/Write AP data

/I\Wrrite trigger command (0x5a)

/I\Wrrite trigger command (0Oxab)

/IDisable 1AP function

/[Enable AP

//Set the erasing wait parameter of 12MHz
/ISet 1AP erasing command

//Set 1AP low address

/ISet 1AP high address

/I\Write trigger command (0x5a)

/I\Wrrite trigger command (0xa5)

1l

/[Disable 1AP function

//PO=0xff

/IP1=0x12

Assembly code

;Operating frequency for test is 11.0592MHz

IAP_DATA DATA
IAP_ADDRH DATA
IAP_ADDRL  DATA
IAP_CMD DATA
IAP_TRIG DATA

0C2H
0C3H
0C4H
0C5H
0C6H
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IAP_CONTR  DATA
IAP_TPS DATA

POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO DATA

ORG
LIMP

ORG

IAP_IDLE:
MOV
MOV
MOV
MOV
MOV
RET

IAP_READ:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
MOV
LCALL
RET

IAP_PROGRAM:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

IAP_ERASE:
MOV
MOV
MOV

0C7H
OF5H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

IAP_CONTR,#0
IAP_CMD,#0
IAP_TRIG#0
IAP_ADDRH,#80H
IAP_ADDRL #0

IAP_CONTR,#80H
IAP_TPS #12
IAP_CMD,#1
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

A,IAP_DATA
IAP_IDLE

IAP_CONTR,#80H
IAP_TPS #12
IAP_CMD #2
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_DATA A
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

IAP_CONTR,#80H
IAP_TPS #12
IAP_CMD #3

;Disable IAP function

;Clear command register

;Clear trigger register

;Set the address to a non-1AP area

;Enable IAP

;Set the erasing wait parameter of 12MHz
;Set AP read command

;Set AP low address
;Set 1AP high address

;Write trigger command (0x5a)
;Write trigger command (0xa5)

;Read IAP data
;Disable IAP function

;Enable IAP

;Set the erasing wait parameter of 12MHz
;Set AP writing command

;Set AP low address
;Set 1AP high address
:Write IAP data

;Write trigger command (0x5a)
;Write trigger command (0xa5)

;:Disable IAP function

:Enable IAP

;Set the erasing wait parameter of 12MHz
;Set AP erasing command
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MOV
MOV
MOV
MOV
NOP
LCALL
RET

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
LCALL
MOV

SIMP

END

IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

DPTR,#0400H
IAP_ERASE
DPTR,#0400H
IAP_READ
PO,A
DPTR,#0400H
A#12H
IAP_PROGRAM
DPTR,#0400H
IAP_READ
P1,A

$

;Set AP low address

;Set 1AP high address
;Write trigger command (0x5a)
;Write trigger command (0xa5)

;Disable IAP function

;PO=0FFH

;P1=12H

16.4.2 Read EEPROM using MOVC

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h™
#include "intrins.h""

sfr POM1
sfr POMO
sfr PiM1
sfr P1MO
sfr pP2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
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sfr P5M1 = 0xc9;
sfr P5MO0 = 0Oxca;
sfr IAP_DATA = 0xC2;
sfr IAP_ADDRH =  0xC3;
sfr IAP_ADDRL = 0xC4;
sfr IAP_CMD = 0xC5;
sfr IAP_TRIG = 0xC6;
sfr IAP_CONTR =  O0OxCT7;
sfr IAP_TPS = 0xF5;
#define  IAP_OFFSET 0x4000H
void lapldle()
{

IAP_CONTR =0;

IAP_CMD =0;

IAP_TRIG =0;

IAP_ADDRH = 0x80;

IAP_ADDRL =0;
}

char lapRead(int addr)
{

addr += IAP_OFFSET;
corresponding offset

return *(char code *)(addr);

}

void lapProgram(int addr, char dat)
{
IAP_CONTR = 0x80;
IAP_TPS =12;
IAP_CMD =2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xab5;

_nop_();
lapldle();
}
void lapErase(int addr)
{
IAP_CONTR = 0x80;
IAP_TPS =12; //Set the erasing wait parameter of 12MHz
IAP_CMD = 3; //Set IAP erasing command
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();
lapldle();
}
void main()
{
POMO = 0x00;

/ISTC8H1K16

/IDisable 1AP function

/IClear command register

/[Clear trigger register

//Set the address to a non-1AP area

/IUsing MOVC to read the EEPROM needs to add the

/IRead data using MOVC

/[Enable IAP

//Set the erasing wait parameter of 12MHz
/ISet 1AP writing command

//Set 1AP low address

/ISet 1AP high address

/Write 1AP data

/I\Wrrite trigger command (0x5a)

/I\Wrrite trigger command (0Oxab)

/IDisable IAP function

/[Enable IAP

//Set AP low address

//Set 1AP high address

/Write trigger command (0x5a)
/IWrite trigger command (0xa5)
1

/IDisable 1AP function
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POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
lapErase(0x0400);
PO = lapRead(0x0400); [/PO=0xff
lapProgram(0x0400, 0x12);
P1 = lapRead(0x0400); /IP1=0x12
while (1);
}
Assembly code
;Operating frequency for test is 11.0592MHz
IAP_DATA DATA 0C2H
IAP_ADDRH DATA 0C3H
IAP_ADDRL DATA 0C4H
IAP_CMD DATA 0C5H
IAP_TRIG DATA 0C6H
IAP_CONTR DATA 0C7H
IAP_TPS DATA OF5H
IAP_OFFSET EQU 4000H ;STC8H1K16
POM1 DATA 093H
POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
IAP_IDLE:
MOV IAP_CONTR,#0 ;Disable IAP function
MOV IAP_CMD,#0 ;Clear command register
MOV IAP_TRIG#0 ;Clear trigger register
MOV IAP_ADDRH,#80H ;Set the address to a non-1AP area
MOV IAP_ADDRL,#0
RET
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IAP_READ:
MOV A#LOW IAP_OFFSET ;Using MOVC to read the EEPROM needs to add the
corresponding offset
ADD A,DPL
MOV DPL,A
MOV A,@HIGH IAP_OFFSET
ADDC A,DPH
MOV DPH,A
CLR A
MOVC A @A+DPTR ;Read data using MOVC
RET
IAP_PROGRAM:
MOV IAP_CONTR,#80H ;Enable 1AP
MOV IAP_TPS#12 ;Set the erasing wait parameter of 12MHz
MOV IAP_CMD #2 ;Set 1AP writing command
MOV IAP_ADDRL,DPL ;Set AP low address
MOV IAP_ADDRH,DPH ;Set 1AP high address
MOV IAP_DATAA ;Write AP data
MOV IAP_TRIG#5AH ;Write trigger command (0x5a)
MOV IAP_TRIG#0A5H ;Write trigger command (0xa5)
NOP
LCALL IAP_IDLE ;Disable IAP function
RET
IAP_ERASE:
MOV IAP_CONTR,#80H ;Enable 1AP
MOV IAP_TPS#12 ;Set the erasing wait parameter of 12MHz
MOV IAP_CMD #3 ;Set 1AP erasing command
MOV IAP_ADDRL,DPL ;Set AP low address
MOV IAP_ADDRH,DPH ;Set 1AP high address
MOV IAP_TRIG#5AH ;Write trigger command (0x5a)
MOV IAP_TRIG#0A5H ;Write trigger command (0xa5)
NOP
LCALL IAP_IDLE ;Disable IAP function
RET
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2Mo0, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MoO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV DPTR,#0400H
LCALL IAP_ERASE
MOV DPTR,#0400H
LCALL IAP_READ
MOV P0,A ;PO=0FFH
MOV DPTR,#0400H
MOV A#12H
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LCALL
MOV
LCALL
MOV

SIMP

END

IAP_PROGRAM
DPTR,#0400H
IAP_READ

P1A

$

;P1=12H

16.4.3 Send Out the Data in EEPROM Using UART

C language code

//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

#define
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr

FOSC
BRT

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

AUXR
T2H
T2L

IAP_DATA
IAP_ADDRH
IAP_ADDRL
IAP_CMD
IAP_TRIG
IAP_CONTR
IAP_TPS

void UartlInit()

{
SCON = 0xba;
T2L = BRT;
T2H = BRT >> §;
AUXR = 0x15;
}
void UartSend(char dat)
{
while (ITI);
TI=0;

11059200UL

(65536 - FOSC / 115200/ 4)

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

0x8e;
0xd6;
0xd7;

0xC2;
0xCs3;
0xC4;
0xC5;
0xC6;
0xC7;
OXF5;
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SBUF = dat;

}

void lapldle()

{
IAP_CONTR =0;
IAP_CMD =0;
IAP_TRIG =0;
IAP_ADDRH = 0x80;
IAP_ADDRL =0;

}

char lapRead(int addr)
{

char dat;

IAP_CONTR = 0x80;
IAP_TPS = 12;
IAP_CMD =1;
IAP_ADDRL = addr;

IAP_ADDRH = addr >> 8;

IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();

dat = IAP_DATA,;
lapldle();

return dat;

}

void lapProgram(int addr, char dat)

{
IAP_CONTR = 0x80;

IAP_TPS = 12;
IAP_CMD =2;
IAP_ADDRL = addr;

IAP_ADDRH = addr >> 8;

IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();

lapldle();

}

void lapErase(int addr)

{
IAP_CONTR = 0x80;
IAP_TPS =12;
IAP_CMD =3;
IAP_ADDRL = addr;

IAP_ADDRH = addr >> 8;

IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;

_nop_();
lapldle();
}
void main()
{

/IDisable 1AP function

/IClear command register

/[Clear trigger register

//Set the address to a non-1AP area

/[Enable AP

//Set the erasing wait parameter of 12MHz
//Set 1AP read command

//Set 1AP low address

/ISet 1AP high address

/I\Wrrite trigger command (0x5a)

/IWrite trigger command (0xa5)

/IRead IAP data
/IDisable 1AP function

/[Enable IAP

//Set the erasing wait parameter of 12MHz
//Set 1AP writing command

//Set 1AP low address

//Set 1AP high address

/Write 1AP data

/IWrite trigger command (0x5a)

/Write trigger command (0xa5)

/IDisable IAP function

//[Enable IAP

//Set the erasing wait parameter of 12MHz
/ISet 1AP erasing command

/ISet 1AP low address

//Set 1AP high address

/Write trigger command (0x5a)

/IWrite trigger command (0xa5)

1

/IDisable 1AP function
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POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Uartlnit();

lapErase(0x0400);

UartSEND(lapRead(0x0400));

lapProgram(0x0400, 0x12);

UartSEND(lapRead(0x0400));

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

AUXR
T2H
T2L

IAP_DATA
IAP_ADDRH
IAP_ADDRL
IAP_CMD
IAP_TRIG
IAP_CONTR
IAP_TPS

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

UART_INIT:

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV

MOV
MOV

8EH
0D6H
0D7H

0C2H
0C3H
0C4H
0C5H
0C6H
0C7H
OF5H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SCON,#5AH

T2L ,#0E8H ;65536-11059200/115200/4=0FFE8H
T2H #0FFH
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MOV
RET

UART_SEND:
JNB
CLR
MOV
RET

IAP_IDLE:
MOV
MOV
MOV
MOV
MOV
RET

IAP_READ:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
MOV
LCALL
RET

IAP_PROGRAM:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

IAP_ERASE:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

MAIN:
MOV
MOV
MOV

AUXR #15H

TL$
TI
SBUFA

IAP_CONTR,#0
IAP_CMD,#0
IAP_TRIG#0
IAP_ADDRH,#80H
IAP_ADDRL #0

IAP_CONTR,#80H
IAP_TPS #12
IAP_CMD #1
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

A,IAP_DATA
IAP_IDLE

IAP_CONTR,#80H
IAP_TPS #12
IAP_CMD #2
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_DATA A
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

IAP_CONTR,#80H
IAP_TPS #12
IAP_CMD #3
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

SP, #5FH
POMO, #00H
POM1, #00H

;Disable IAP function

;Clear command register

;Clear trigger register

;Set the address to a non-1AP area

;Enable IAP

;Set the erasing wait parameter of 12MHz
;Set IAP read command

;Set IAP low address
;Set 1AP high address

;Write trigger command (0x5a)
;Write trigger command (0xa5)

;Read IAP data
;Disable IAP function

;Enable IAP

;Set the erasing wait parameter of 12MHz
;Set AP writing command

;Set AP low address
;Set 1AP high address
:Write IAP data

;Write trigger command (0x5a)
;Write trigger command (0xa5)

;Disable IAP function

;Enable IAP

;Set the erasing wait parameter of 12MHz
;Set 1AP erasing command

;Set AP low address
;Set 1AP high address

;Write trigger command (0x5a)
;Write trigger command (0xa5)

;:Disable IAP function
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MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
LCALL UART_INIT
MOV DPTR,#0400H
LCALL IAP_ERASE
MOV DPTR,#0400H
LCALL IAP_READ
LCALL UART_SEND
MOV DPTR,#0400H
MOV A#12H
LCALL IAP_PROGRAM
MOV DPTR,#0400H
LCALL IAP_READ
LCALL UART_SEND
SIMP $

END

16.4.4 UART1 reads and writes EEPROM - Read using MOVC

C language code (main.c)
//Operating frequency for test is 11.0592MHz

I* This program is completely normal after testing, and does not provide telephone technical support. If you cannot
understand it, please supplement the relevant basis yourself. */

/************* Iffﬂﬁi‘ljﬁg%gg *hkkhkhkkhkhkkhkkhkkhkhkikikkx

STC8G family MCUs EEPROM general test program.

Please do not modify the program firstly, and download the "UART-EEPROM.hex" directly to test "'02-UART 1 reads and
writes EEPROM- using MOVC to read"". Select the frequency 11.0592MHZ when downloading.

PC serial port setting: baud rate 115200,8,n,1.

Do sector erase, write 64 bytes, and read 64 bytes of EEPROM.

Command example:

E 0 Perform sector erasing operation on EEPROM, E means erasing, the number 0 is 0 sector (decimal, 0~126, see the
specific I1C).

W 0 Write operation to EEPROM, W means write, number 0 is 0 sector (decimal, 0~126, see the specific IC). Write 64 bytes
continuously from the start address of the sector.

R 0 Perform IAP read operation on EEPROM, R means read out, the number 0 is 0 sector (decimal, 0~126, see the specific IC).
Read 64 bytes continuously from the start address of the sector.

M 0 Perform MOVC read operation on EEPROM (operation address is sector*512+offset address), number 0 is sector 0
(decimal, 0~126, see the specific IC). Read 64 bytes continuously from the start address of the sector .

Note: For general purpose, the program does not recognize whether the sector is valid or not, and the user decides according to
the specific model.

- 608 -



STC8H Series Manual

Date: 2019-6-10

/

#include *‘config.H"
#include "EEPROM.h™
#define  Baudratel 115200L
#define  UART1_BUF_LENGTH 10
#define EEADDR_OFFSET (8 * 1024) /IDefine the offset added when EEPROM is accessed using
MOVC

/I Equal to the size of the FLASH ROM.

/I For IAP or IRC at the beginning, the offset must be 0
#define  TimeOutSetl 5

/************* IOCaI Constant dEClaratlon **************/

u8  code T_Strings[I={" XFES LK/ TH » NETPETERTIBLL  NBFHNTLE » BETEAIHZEN )

/************* IOCaI Val’lab|€‘ de€|al’at|0n **************/
u8 xdatatmp[70];

u8 xdataRX1_BufferflUART1_BUF_LENGTH];

u8 RX1 _Cnt;

u8 RX1_TimeOut;

bit B_TX1 Busy;

/************* IOCaI functlon dEC|aratIOI’1 **************/
void UART1_config(void);

void TX1_write2buff(u8 dat); /Iwrite send buffer
void PrintString1(u8 *puts); /Isend a string
[FrrxFFRRRAxxx External function and variable declarations *** /

/ * * * * * *% 7(/

u8 CheckData(u8 dat)

{
if((dat >="0") && (dat <="9")) return (dat-'0");
if((dat >="'A") && (dat <="F")) return (dat-'A'+10);
if((dat >="a") && (dat <="'f*))  return (dat-'a'+10);
return Oxff;
}
ulé GetAddress(void)
{
ul6é address;
u8 i
address = 0;
if(RX1_Cnt < 3)return 65535; Ilerror
if(RX1_Cnt <=5) /IWithin 5 bytes is sector operation, decimal,
//Command supported: EO, E12,E 120
1 W0, W12, W 120
1 RO, R12,R 120
{

for(i=2; i<RX1_Cnt; i++)
{
if(CheckData(RX1_Buffer[i]) > 9)
return 65535; /lerror
address = address * 10 + CheckData(RX1_Buffer[i]);
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}
if(address < 124) /[Limited to sectors 0~123
{
address <<= 9;
return (address);
}
}
else if(RX1_Cnt == 8) /8 bytes direct address operation, hex,
//ICommand supported: E 0x1234, W 0x12b3, R 0X0A00
{
if((RX1_Buffer[2] == '0") && ((RX1_Buffer[3] == 'x") || (RX1_Buffer[3] == "X")))
{
for(i=4; i<8; i++)
{
if(CheckData(RX1_Buffer[i]) > 0x0F)
return 65535; /lerror
address = (address << 4) + CheckData(RX1_Buffer[i]);
}
if(address < 63488)
return (address); /ILimited to sectors 0~123
}
}
return 65535; /lerror

}

I
/I Function: void delay_ms(u8 ms)

/I Description: delay function

[/l Parameters: ms, the number of ms to delay, here only supports 1~255ms. Automatically adapt to the main clock.
/I Return: none.

/I Version: VER1.0

/I Date: 2013-4-1

/I Remark:

I
void delay_ms(u8 ms)

{
ul6i;
do
{
i = MAIN_Fosc / 10000;
while(--i) ;
Iwhile(--ms);
}

/IRead EEPROM using MOVC
void EEPROM_MOVC_read_n(ul6 EE_address, u8 *DataAddress, ul6 number)

{
u8 code *pc;
pc = EE_address + EEADDR_OFFSET;
do
{
*DataAddress = *pc; //Data be read
DataAddress++;
pc++;
Iwhile(--number);
}
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/ main function /

void main(void)
{
ug8 i
ul6 addr;

UART1_config();

/I select baud rate, 2: Use Timer2 as baud rate generator,
/[Other values: Use Timerl as baud rate generator,
/[Enable CPU interrupt

PrintString1(*'STC8 familyMCU /7 1 jifi5 EEPROM £Z/&Z\r\n'"); //UART1send a string

while(1)
{
delay_ms(1);
if(RX1_TimeOut > 0) /ltimeout count
{
if(--RX1_TimeOut == 0)
{
if(RX1_Buffer[1] =="")
{
addr = GetAddress();
if(addr < 63488) /[Limited to sectors 0~123
{
if(RX1_Buffer[0] =="E") //PC requests to erase a sector
{
EEPROM_SectorErase(addr);
PrintStringl (" G XL ZE\r\n);
}
else if(RX1_Buffer[0] == "W") /IPC request to write 64 bytes data to EEPROM
{
EEPROM_write_n(addr,T_Strings,64);
PrintStringl("" ZE A £B/EZEI\N\n™);
}
else if(RX1_Buffer[0] =='R") /IPC requests to return 64 bytes of EEPROM data
{
PrintString1("'IAPData be read 77 - \r\n"");
EEPROM_read_n(addr,tmp,64);
for(i=0; i<64; i++)
TX1_write2buff(tmp[i]);  // Return data to serial port
TX1_write2buff(0x0d);
TX1_write2buff(0x0a);
}
else if(RX1_Buffer[0] == 'M") /IPC requests to return 64 bytes of EEPROM data
{
PrintStringl(**MOVCData be read #7°F - \r\n™);
EEPROM_MOVC_read_n(addr,tmp,64);
for(i=0; i<64; i++)
TX1_write2buff(tmp[i]);  // Return data to serial port
TX1_write2buff(0x0d);
TX1_write2buff(0x0a);
}
else PrintStringl(*' g72£52\r\n"");
}
else PrintStringl(" g72£5221\r\n"");
}
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/lwrite send buffer

//Set sending busy flag
/Isend a byte
/Iwait for sending complish

RX1 Cnt=0;
}
}

}
}
/
/*************** Send a byte * * * * * * /
void TX1_write2buff(u8 dat)
{

B_TX1 Busy =1,

SBUF = dat;

while(B_TX1_Busy);
}

It

/I Function: void PrintString1(u8 *puts)

[/ Description: UART1 send string function.
[/l Parameters:puts: String pointer.

/I Return: none.

/I'Version: VER1.0

// Date: 2014-11-28

/I Remark:

It

void PrintString1(u8 *puts)

{
for (; *puts 1= 0;  puts++)
{
TX1_write2buff(*puts);
}
}

//send a string

//IEnd with stop 0

It

/I Function: voidUART1_config(void)

/I Description: UART1 initialization function.
/I Parameters:none.

/I Return: none.

/I Version: VERL1.0

/l Date: 2014-11-28

/I Remark:

It

void UART1_config(void)
{
TR1=0;
AUXR &= ~0x01;
AUXR |= (1<<6);
TMOD &= ~(1<<6);
TMOD &= ~0x30;

/1S1 BRT Use Timerl;
/ITimerl set as 1T mode
/ITimerl set As Timer
/ITimerl_16bitAutoReload;

TH1 = (u8)((65536L-(MAIN_Fosc / 4) / Baudratel) >> 8);

TL1 = (u8)(65536L-(MAIN_Fosc / 4) / Baudratel);

ET1=0;
INT_CLKO &= ~0x02;
TR1 =1;

S1_USE_P30P31(); P3n_standard(0x03);
/1S1_USE_P36P37(); P3n_standard(0xc0);
/IS1_USE_P16P17(); P1n_standard(0xc0);

SCON = (SCON & 0x3f) | 0x40;

/I Diable Timerl interrupt
/I Timer1 does not output high-speed clock
/I Start Timerl

/ISwitch to P3.0 P3.1
/ISwitch to P3.6 P3.7
/ISwitch to P1.6 P1.7

//[UART1 mode, 0x00: synchronized shift output,
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Il 0x40: 8-bit data, variable baud rate,
Il 0x80: 9-bit data, fixed baud rate,
Il 0xc0: 9-bit data, variable baud rate

I PS =1; /Ihigh priority interrupt
ES =1; /lenable interrupt
REN =1; /lenable receiving

B_TX1 Busy =0;
RX1 Cnt=0;
}

It

[/l Function: void UART1_int (void) interrupt UART1_VECTOR
[/ Description: UART1 interrupt function

[/l Parameters:nine.

// Return: none.

[/ Version: VER1.0

/I Date: 2014-11-28

/I Remark:

It

void UARTZ_int (void) interrupt 4

{
if(R1)
{
RI=0;
if(RX1_Cnt >= UART1 BUF_LENGTH)
RX1 Cnt=0; /lavoid overflow
RX1_Buffer[RX1_Cnt++] = SBUF;
RX1_ TimeOut = TimeOutSetl;
}
if(TI)
{
TI=0;
B_TX1_Busy =0;
}
}

C language code (EEPROM.c)

//Operating frequency for test is 11.0592MHz
/I This program is the built-in EEPROM read and write program of STC series.

#include ""config.h"
#include ""eeprom.h™

It

/I Function: void ISP_Disable(void)

// Description: Disable access ISP/IAP.
[/l Parameters:non.

// Return: non.

/I Version: V1.0, 2012-10-22

It

void DisableEEPROM(void)

{
ISP_CONTR =0; /IDisable ISP/IAP operation
IAP_TPS =0;
ISP_.CMD =0; /IRemove ISP/IAP commands
ISP_TRIG =0; /[Prevent false triggering of ISP/IAP commands
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ISP_ADDRH = Oxff; /[Clear address high byte
ISP_ADDRL = 0Oxff; /[Clear address low byte, point to non-EEPROM area to prevent
misoperation

}

1l
/I Function: void EEPROM _read_n(ul6 EE_address,u8 *DataAddress,u16 number)

/I Description: Read n bytes from the specified EEPROM first address and put them in the specified buffer.
/I Parameters:EE_address: The first address of the EEPROM to read.

1 DataAddress: The first address of the data buffer.

/I number:  The length of bytes to read.

// Return: non.

/I Version: V1.0, 2012-10-22

1l
void EEPROM_read_n(ul6 EE_address,u8 *DataAddress,ul6 number)

{
EA=0; /IDisable interrupts
ISP_CONTR = ISP_EN; /[Allow ISP/1AP operation
IAP_TPS = (u8)(MAIN_Fosc / 1000000L); /IWorking frequency setting
ISP_READ(); //Send byte read command, when the command does not need to
be changed, there is no need to send the command again
do
{
ISP_ADDRH = EE_address / 256; //Send the high byte of the address (the address needs to be re-
sent when the address needs to be changed)
ISP_ADDRL = EE_address % 256; //Send the low byte of the address
ISP_TRIG(); /ISend 5AH firstly, then send A5H to the ISP/IAP trigger register,
//Do this every time
/[After sending A5H, the ISP/IAP command is triggered to start
immediately

/IThe CPU waits for the IAP to complete before continuing to
execute the program.
_hop_();
_hop_();

_nhop_();
*DataAddress = ISP_DATA; //Data be read

EE_address++;
DataAddress++;
}while(--number);

DisableEEPROM();
EA=1; /Ire-enable interrupt

[FFFFFFT I AT I I A I I HAFX Sector Erase Function *xsrssoktkdokkkiox|
1
/I Function: void EEPROM_SectorErase(ul6 EE_address)

/I Description: Erase the EEPROM sector at the specified address.

/I Parameters:EE_address: The address of the sector EEPROM to be erased.
// Return: non.

/I Version: V1.0, 2013-5-10

1
void EEPROM_SectorErase(ul6 EE_address)
{

EA=0; /IDisable interrupts
//Only sector erase, no byte erase, 512 bytes per sector.
/IAny byte address in a sector is sector address.
ISP_ADDRH = EE_address / 256; //Send the high byte of the sector address (the address needs to be
re-sent when the address needs to be changed)
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ISP_ADDRL = EE_address % 256; /ISend the low byte of the sector address

ISP_CONTR = ISP_EN; /IAllow ISP/IAP operation

IAP_TPS = (u8)(MAIN_Fosc / 1000000L); /IWorking frequency setting

ISP_ERASE(); //Send sector erase command. When the command does not need
to be changed, it is not necessary to send the command again

ISP_TRIG();

_nop_();

_nop_();

_nop_();

DisableEEPROM();

EA=1; /Ire-enable interrupt

}

1l
[/l Function: void EEPROM_write_n(ul6 EE_address,u8 *DataAddress,ul6 number)

/I Description: Write the buffered n bytes into the EEPROM of the specified first address.
/I Parameters:EE_address: Write the first address of the EEPROM.

1 DataAddress: The first address of the buffer where the source data is written.

/I number:  The length of bytes written.

// Return: non.

/I Version: V1.0, 2012-10-22

1l
void EEPROM_write_n(ul6 EE_address,u8 *DataAddress,u16 number)

{
EA=0; /IDisable interrupts
ISP_CONTR = ISP_EN; /[Allow ISP/1AP operation
IAP_TPS = (u8)(MAIN_Fosc / 1000000L); /I\Working frequency setting
ISP_WRITE(); //Send byte write command. When the command does not need to
be changed, no need to send the command again
do
{
ISP_ADDRH = EE_address / 256; //Send the high byte of the address (the address needs to be re-
sent when the address needs to be changed)
ISP_ADDRL = EE_address % 256; //Send the low byte of the address
ISP_DATA = *DataAddress; //Send data to ISP_DATA, and only need to send it again when
the data changes.
ISP_TRIG();
_nop_();
_hop_();
_hop_();
EE_address++;
DataAddress++;
}while(--number);
DisableEEPROM();
EA=1; /Ire-enable interrupt
}

16.4.5 Password erasing and writing - multi-sector backup - UART1

operation

C language code (main.c)
/IOperating frequency for test is 11.0592MHz
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I* This program is completely normal after testing, and does not provide telephone technical support. If you cannot
understand it, please supplement the relevant basis yourself. */

[FHRFFFFFFHFAAE Function description of this program — F*ssrkkksiik

STC8G family, STC8H family and STC8C family’s EEPROM general test program to demonstrate multi-sector backup, writing
with correct sector data if there is a sector error, and writing the default value for all sector errors (such as the first time the
program is run).

Each writting writes 3 sectors, that is, redundant backup.

Write a record in each sector, after the writing is completed, read the saved data and check value and compare it with the source
data and check value, and return the result (correct or wrong) from UART1 (P3.0 P3.1) .

Each record is self-checked, 64-byte data, 2-byte check value, check value = 64 bytes data’s cumulative sum ~ 0x5555. ~0x5555
is to ensure that the written 66 data are not all 0.

If there is a sector error, the data of the correct sector will be written to the wrong sector, and if all three sectors are wrong, the
default value will be written.

A password needs to be set before erasing, writing, and reading operations. If the password is incorrect, the operation will be
exited, and the password will be cleared each time when an exit operation is performed.

Please do not modify the program firstly, and download the “"UART-EEPROM.hex"" directly to test **03-Password erasing and
writing-multi-sector backup-UART 1 operation **. Select the frequency 11.0592MHZ when downloading.

PC serial port setting: baud rate 115200,8,n,1.
Do sector erase, write 64 bytes, and read 64 bytes of EEPROM.

Command example:
Use the serial port assistant to send a single character, both upper and lower case.

E or e: Perform sector erase operation on EEPROM, E means erase, it will erase sectors 0, 1, 2.

W or w: Write operation to EEPROM, W means write, will write to sectors 0, 1, 2, each sector writes 64 bytes continuously,
sector 0 writes 0x0000~0x003f, sector 1 writes 0x0200~0x023f , write 0x0400~0x043f in sector O.

R orr: Read data from the EEPROM, R means read, it will read sectors 0, 1, 2, each sector reads 64 bytes continuously, sector
0 reads 0x0000~0x003f, sector 1 reads 0x0200~0x023f , Sector O reads 0x0400~0x043f.

Note: For general purpose, the program does not recognize whether the sector is valid or not, and the user decides according to
the specific model.

Date: 2021-11-5

#include 'config.H"
#include "EEPROM.h"

#define Baudratel 115200L

[rARrxssskkkx |acal constant declaration  ***xxxsxskokkxx )
u8 code T_StringD[1={"" ZFESHUM/TH » N ETRETERTHELL ° NEITFHITRBZE + BRTEACIAZEZA - ),
u8  code T_StringW([]={" &L MKl » iATE AT IE - T IRELIEEH » RESEMUIF -,

/************* Iocal Varlable deC|al’atI0n **************/
u8 xdatatmp[70]; /IGeneral data
u8 xdataSaveTmp[70]; /I array to write

bit B_TX1 Busy;
u8 cmd; /I single character command of UART
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/************* IOCaI fUI’]CtIOI’] dEC|aratI0n **************/
void UART1_config(void);

void TX1_write2buff(u8 dat); /Iwrite send buffer
void PrintString1(u8 *puts); //send a string
[FrrxFRxxRAxxx External function and variable declarations /
[FAFFFARF KKK Read the EEPROM record, and verify, return the verification result,
Wrong****rxx /
u8 ReadRecord(ul6 addr)
{
u8 i
ulé ChckSum; /ICalculated cumulative sum
ulé j; /[Accumulated sum of reading
for(i=0; i<66; i++)  tmp[i] =0; /[clear buffer
PassWord = D_PASSWORD; /lgiven password
EEPROM_read_n(addr,tmp,66); /Iread sector O
for(ChckSum=0, i=0; i<64; i++)
ChckSum += tmpl[i]; /[Calculate the cumulative sum
j = ((u16)tmp[64]<<8) + (u16)tmp[65]; /IRead cumulative sum of records
j = 0x5555; /lnvert every other bit, avoid all 0s
if(ChckSum !=j) return 1; //1f the cumulative sum is wrong, return 1
return 0; /I If the cumulative sum is right, return 0
}

0

is correct, 1 is

[FHrxxFFIRHAIR*E Write the EEPROM record, and verify, return the verification result, 0 is correct, 1 is wrong

* *% *% *% xx/

u8 SaveRecord(ul6 addr)

{
us8 i
ulé ChckSum; /ICalculated cumulative sum
for(ChckSum=0, i=0; i<64; i++)

ChckSum += SaveTmpl[i]; /[Calculate the cumulative sum
ChckSum "= 0x5555; /lnvert every other bit, avoid all 0s
SaveTmp[64] = (u8)(ChckSum >> 8);

SaveTmp[65] = (u8)ChckSum;

PassWord = D_PASSWORD; /lgiven password
EEPROM_SectorErase(addr); /[Erase a sector
PassWord = D_PASSWORD; /lgiven password
EEPROM_write_n(addr, SaveTmp, 66); /lwrite a sector
for(i=0; i<66; i++)

tmp[i] = 0; /clear buffer
PassWord = D_PASSWORD; /lgiven password
EEPROM_read_n(addr,tmp,66); /Iread sector O
for(i=0; i<66; i++) //data comparison
{

if(SaveTmp[i] != tmpli])

return 1; //1f there is an error in the data, return 1
}
return O; /I If the cumulative sum is right, return 0
}

/********************* maln fu nCtIOI"l ** ** ** ** ** ** /

void main(void)
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{
ug8 i
u8 status; /IStatuc
UART1_config(); /I select baud rate, 2: Use Timer2 as baud rate generator,
/[Other values: Use Timerl as baud rate generator,
EA=1; /[Enable CPU interrupt

PrintString1(**'STC8G-8H-8C familyMCU fF5 7 1 Jififf EEPROM £Z2&#\r\n");  //UART1send a string

/I Power on and read 3 sectors and verify, if there is a sector error,
write the correct sector into the wrong sector, if all 3 sectors are wrong, write the default value.

status = 0;
if(ReadRecord(0x0000) == 0) /lread sector 0
{
status |= 0x01; //1f it is correct, mark status.0=1
for(i=0; i<64; i++)
SaveTmpl[i] = tmp[i]; /[save data in write buffer
}
if(ReadRecord(0x0200) == 0) /IRead sector 1
{
status |= 0x02; //1f it is correct, mark status.1=1
for(i=0; i<64; i++)
SaveTmpl[i] = tmp[i]; /Isave data in write buffer
}
if(ReadRecord(0x0400) == 0) /IRead sector 2
{
status |= 0x04; //1f it is correct, mark status.2=1
for(i=0; i<64; i++)
SaveTmpl[i] = tmp[i]; /Isave data in write buffer
}
if(status == 0) /1T all sectors are wrong, write default value
{
for(i=0; i<64; i++)
SaveTmpl[i] = T_StringD[i]; /IRead the default value
}
else PrintString1(""_£ & 3EE 3 NF XEHE IEF\\n");  //UARTL1 send a string prompt
if((status & 0x01) == 0) /I 1f sector O is wrong, write default value
{
if(SaveRecord(0x0000) == 0)
PrintString1(“*write a sector0 JE#1\r\n""); /I Writing record 0 sector is correct
else
PrintString1(“*write a sector0 £Zz21\r\n""); /I Writing record 0 sector is wrong
}
if((status & 0x02) == 0) /I 1f sector 1 is wrong, write default value
{
if(SaveRecord(0x0200) == 0)
PrintString1(“'write a sectorl JEF#I\r\n""); /I Writing record 1 sector is correct
else
PrintString1(*'write a sectorl £Zzg\r\n""); /' Writing record 1 sector is wrong
}
if((status & 0x04) == 0) /I If sector 2 is wrong, write default value
{
if(SaveRecord(0x0400) == 0)
PrintString1(“'write a sector2 JE#I\r\n""); /I Writing record 2 sector is correct
else
PrintString1(*'write a sector2 £Zzg\r\n""); /I Writing record 2 sector is wrong
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}

while(1)

{
if(cmd 1= 0)
{

if((cmd >="a") && (cmd <='7"))

/I There is UART commands

/I lowercase to uppercase

/IPC requests to erase a sector

/IPC request to write 64 bytes data to EEPROM

[hwrite value
/I Writing record 0 sector is correct
/I Writing record 0 sector is wrong
/I Writing record 1 sector is correct
/I Writing record 1 sector is wrong
/I Writing record 2 sector is correct

/I Writing record 2 sector is wrong

/IPC requests to return 64 bytes of EEPROM data

/Iread data of sector 0

/I Return data to UART
/I carriage return and line feed

cmd -= 0x20;
if(cmd =="E")
{
PassWord = D_PASSWORD; /lgiven password
EEPROM_SectorErase(0x0000); /[Erase a sector
PassWord = D_PASSWORD; /lgiven password
EEPROM_SectorErase(0x0200); /[Erase a sector
PassWord = D_PASSWORD; /lgiven password
EEPROM_SectorErase(0x0400); /[Erase a sector
PrintStringl (" XA ZEN\\n'™);
}
else if(cmd == "W")
{
for(i=0; i<64; i++)
SaveTmpl[i] = T_StringW[i];
if(SaveRecord(0x0000) == 0)
PrintString1(“*write a sector0 JE##1\r\n"");
else
PrintString1(“*write a sector0 ££z21\r\n"");
if(SaveRecord(0x0200) == 0)
PrintString1(“*write a sectorl JE#1\r\n"");
else
PrintString1(“'write a sectorl £Zz21\r\n"");
if(SaveRecord(0x0400) == 0)
PrintString1(“*write a sector2 JE#1\r\n"");
else
PrintString1(“*write a sector2 £#£z21\r\n"");
}
else if(cmd =="R?")
{
if(ReadRecord(0x0000) == 0)
{
PrintString1(*'read sector 0 #0240 7 - \r\n"");
for(i=0; i<64; i++)
TX1_write2buff(tmp[i]);
TX1_write2buff(0x0d);
TX1_write2buff(0x0a);
}

else PrintString1(*'read sector 0 A8 EZ \r\n™);

if(ReadRecord(0x0200) == 0)
{

/I Read data of sector 1

PrintStringl (" 224465 X 1 #9804 F - \r\n™);

for(i=0; i<64; i++)
TX1_write2buff(tmp[i]);

TX1_write2buff(0x0d);

TX1_write2buff(0x0a);

/I Return data to UART
/I carriage return and line feed
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else PrintStringl(" 2244 A X 1 #Y2HEESE\r\n'™);

if(ReadRecord(0x0400) == 0) /I Read data of sector 2
{

PrintString1("" $EAE X 2 AFECHEAT T~ \r\n™);

for(i=0; i<64; i++)

TX1_write2buff(tmp[i]); /I Return data to UART
TX1_write2buff(0x0d); /I carriage return and line feed
TX1_write2buff(0x0a);
}
else PrintStringl(" 224X 2 BYEHEES E\r\n'™);
}
else PrintStringl(" g72£5221\r\n"");
cmd = 0;
}
}
}
/ /
/*************** Send a byte * * * * * * * * /
void TX1_write2buff(u8 dat) /Iwrite send buffer
{
B_TX1_Busy=1; //Set sending busy flag
SBUF = dat; //send a byte
while(B_TX1_Busy); /Iwait for sending complish
}

I ===
/I Function: void PrintString1(u8 *puts)

// Description: UART1 send string function.

[/l Parameters:puts: String pointer.

/I Return: none.

/I'Version: VER1.0

/I Date: 2014-11-28

/I Remark:
I
void PrintString1(u8 *puts) //send a string
{
for (; *puts 1=0;  puts++) /I[End with stop 0
{

TX1_write2buff(*puts);

}
}

I
/I Function: voidUART1_config(void)

/I Description: UART1 initialization function.
[/l Parameters:none.

// Return: none.

[/ Version: VER1.0

/I Date: 2014-11-28

/I Remark:

I
void UART1_config(void)

{
TR1=0;
AUXR &= ~0x01; /IS1 BRT Use Timer1;
AUXR |= (1<<6); /[Timerl set as 1T mode
TMOD &= ~(1<<6); /[Timerl set As Timer
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TMOD &= ~0x30; /[Timerl_16bitAutoReload;
TH1 = (u8)((65536L-(MAIN_Fosc / 4) / Baudratel) >> 8);
TL1 = (u8)(65536L-(MAIN_Fosc / 4) / Baudratel);

ET1=0; /I Disable Timerl interrupt

INT_CLKO &= ~0x02; /I Timerl does not output high-speed clock

TR1 =1; /I Start Timerl

S1_USE_P30P31(); P3n_standard(0x03); /ISwitch to P3.0 P3.1

/IS1_USE_P36P37(); P3n_standard(0xc0); /ISwitch to P3.6 P3.7

/IS1_USE_P16P17(); P1n_standard(0xc0); /ISwitch to P1.6 P1.7

SCON = (SCON & 0x3f) | 0x40; //[UART1 mode, 0x00: synchronized shift output,
1! 0x40: 8-bit data, variable baud rate,
1! 0x80: 9-bit data, fixed baud rate,
1! 0xc0: 9-bit data, variable baud rate

/I PS =1; /Ihigh priority interrupt
ES =1; /lenable interrupt
REN =1; /lenable receiving

B_TX1 Busy =0;
}

I
[/l Function: void UARTZ1_int (void) interrupt UART1_VECTOR
[/ Description: UART1 interrupt function

[/l Parameters:nine.

// Return: none.

[/l Version: VER1.0

/I Date: 2014-11-28

/I Remark:

I
void UARTZ_int (void) interrupt 4

{
if(R1)
{
RI =0;
cmd = SBUF;
}
if(TI)
{
TI=0;
B_TX1_Busy =0;
}
}

C language code (EEPROM.c)

//Operating frequency for test is 11.0592MHz
/I This program is the built-in EEPROM read and write program of STC series.

#include 'config.h"
#include "EEPROM.h"

u32 PassWord; /I Password required for erasing and writing

I
/I Function: void ISP_Disable(void)
// Description: Disable access ISP/IAP.
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/I Parameters:non.

/I Return: non.

/I Version: V1.0, 2012-10-22
Il
void DisableEEPROM(void)

{

ISP_CONTR =0; /IDisable ISP/IAP operation

IAP_TPS =0;

ISP_CMD =0; /IRemove ISP/IAP commands

ISP_TRIG =0; /IPrevent false triggering of ISP/IAP commands

ISP_ADDRH = Oxff; /[Clear address high byte

ISP_ADDRL = 0xff; /[Clear address low byte, point to non-EEPROM area to prevent
misoperation
}

1l
[/l Function: void EEPROM _read_n(ul6 EE_address,u8 *DataAddress,u16 number)

/I Description: Read n bytes from the specified EEPROM first address and put them in the specified buffer.
/I Parameters:EE_address: The first address of the EEPROM to read.

1 DataAddress: The first address of the data buffer.

/I number:  The length of bytes to read.

// Return: non.

/I Version: V1.0, 2012-10-22

1l
void EEPROM_read_n(ul6 EE_address,u8 *DataAddress,ul6 number)

{
if(PassWord == D_PASSWORD) /I Only the correct password is allowed to operate the EEPROM
{
EA=0; /IDisable interrupts
ISP_CONTR = ISP_EN; /[Allow ISP/1AP operation
IAP_TPS = (u8)(MAIN_Fosc / 1000000L); /I\Working frequency setting
ISP_READ(); //Send byte read command, when the command does not need to
be changed, there is no need to send the command again
do
{
ISP_ADDRH = EE_address / 256; //Send the high byte of the address (the address needs to be re-
sent when the address needs to be changed)
ISP_ADDRL = EE_address % 256; //Send the low byte of the address
if(PassWord == D_PASSWORD) /I 1f the password is correct, trigger the operation
{
ISP_TRIG = 0x5A; //Send 5AH firstly, then send A5H to the ISP/IAP trigger register,
//Do this every time
ISP_TRIG = 0xA5; /[After sending A5H, the ISP/IAP command is triggered to start
immediately
} /IThe CPU waits for the IAP to complete before continuing to
execute the program.
_nop_();
_nop_();
_nop_();
*DataAddress = ISP_DATA; //Data be read
EE_address++;
DataAddress++;
Jwhile(--number);
DisableEEPROM();
EA=1; /Ire-enable interrupt
}
PassWord = 0; /[clear password
}
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/ Sector Erase Function

It

/I Function: void EEPROM_SectorErase(ul6 EE_address)

/I Description: Erase the EEPROM sector at the specified address.
/I Parameters:EE_address: The address of the sector EEPROM to be erased.

/I Return: non.
/I Version: V1.0, 2013-5-10

It

void EEPROM_SectorErase(ul6 EE_address)

{
if(PassWord == D_PASSWORD)

{

ISP_ADDRH = EE_address / 256;
re-sent when the address needs to be changed)
ISP_ADDRL = EE_address % 256;
ISP_CONTR = ISP_EN;
IAP_TPS = (u8)(MAIN_Fosc / 1000000L);
ISP_ERASE();
to be changed, it is not necessary to send the command again
if(PassWord == D_PASSWORD)

{
ISP_TRIG = 0x5A;
ISP_TRIG = 0xA5;
immediately
}
execute the program.
_nhop_();
_nhop_();
_nhop_();
DisableEEPROM();
EA=1;
}
PassWord = 0;
}

/I Only the password is correct, the EEPROM will be operated

/[Disable interrupts

//Only sector erase, no byte erase, 512 bytes per sector.

/IAny byte address in a sector is sector address.

//Send the high byte of the sector address (the address needs to be

//Send the low byte of the sector address

/[Allow ISP/1AP operation

/IWorking frequency setting

//Send sector erase command. When the command does not need
/' If the password is correct, trigger the operation

//Send 5AH firstly, then send A5H to the ISP/IAP trigger register,
/[Do this every time

/[After sending A5H, the ISP/IAP command is triggered to start

/IThe CPU waits for the IAP to complete before continuing to

/Ire-enable interrupt

/IClear password

It

/l Function: void EEPROM_write_n(ul6 EE_address,u8 *DataAddress,ul6 number)

/I Description: Write the buffered n bytes into the EEPROM of the specified first address.
/I Parameters:EE_address: Write the first address of the EEPROM.

1 DataAddress: The first address of the buffer where the source data is written.

/I number:  The length of bytes written.
// Return: non.
/I Version: V1.0, 2012-10-22

It

void EEPROM_write_n(ul6 EE_address,u8 *DataAddress,u16 number)

{
if(PassWord == D_PASSWORD)

{

ISP_CONTR = ISP_EN;
IAP_TPS = (u8)(MAIN_Fosc / 1000000L);
ISP_WRITE();

be changed, no need to send the command again

/I Only the password is correct, the EEPROM will be operated
/IDisable interrupts
/[Allow ISP/1AP operation

/IWorking frequency setting
//Send byte write command. When the command does not need to

-623 -



STC8H Series Manual

do
{
ISP_ADDRH = EE_address / 256;
sent when the address needs to be changed)
ISP_ADDRL = EE_address % 256;
ISP_DATA = *DataAddress;
the data changes.
if(PassWord == D_PASSWORD)

{
ISP_TRIG = OX5A;

ISP_TRIG = 0xA5;
immediately
}
execute the program.
_hop_();
_hop_();

_nop_();
EE_address++;

DataAddress++;
Ywhile(--number);

DisableEEPROM();
EA=1;

}

PassWord = 0;

/ISend the high byte of the address (the address needs to be re-

/ISend the low byte of the address
//Send data to ISP_DATA, and only need to send it again when

/' If the password is correct, trigger the operation
/ISend 5AH firstly, then send A5H to the ISP/IAP trigger register,
/IDo this every time

/[After sending A5H, the ISP/IAP command is triggered to start

/IThe CPU waits for the IAP to complete before continuing to

/Ire-enable interrupt

/I Clear password
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17 ADC, Internal Reference Voltage

: Resolution Channels of
Product line of ADC ADC
STC8H1KO08 family 10 bit 9 channels
STC8H1K28 family 10 bit 12 channels
STC8H3K64S4 family 12 bit 12 channels
STC8H3K64S2 family 12 bit 12 channels
STC8H8K64U family 12 bit 15 channels
STC8H2K64T family 12 bit 15 channels
STC8H4KG4TLR family 12 bit 15 channels
STC8H4K64TLCD family 12 bit 15 channels
STC8H4K64LCD family 12 bit 15 channels

A 10-bit/12-bit high-speed Analog to Digital Converter is integrated in STC8H family of microcontrollers.
The system frequency is divided by 2 and then divided again by the user-set division ratio as the clock
frequency of the ADC. The range of ADC clock frequency is SYSclk/2/1 ~ SYSclk/2/16.

The fastest ADC speed of STC8H series: 12-bit ADC is 800K (800,000 ADC conversions per second), 10-
bit ADC is 500K (500,000 ADC conversions per second).

There are two data formats for ADC conversion results: Align left and Align right. It is convenient for user
program to read and reference.

Note: The 15th channel of the ADC can only be used to detect the internal reference voltage. The reference
voltage value is calibrated to 1.19V at the factory. Due to the manufacturing errors and measurement errors, the
actual internal reference voltage has about #1% error compared to 1.19V. If you want to know the exact internal
reference voltage of each chip, you can connect an accurate reference voltage and then use the 15" channel of
the ADC to measure the calibration.

If the chip has ADC external reference power supply pin ADC_Vref+, it must not be floating, it must be
connected to an external reference power supply or directly connected to VCC

17.1 Registers Related to ADC

. Bit Address and Symbol Reset
Symbol Description Address B7 I B6 I B5 I B4 [ B3 [ B2 | BL | BO Value
ADC_CONTR ADC control register BCH | ADC_POWER |ADC_START| ADC_FLAG | ADC_EPWMT | ADC_CHS[3:0] 000x,0000
ADC_RES ADC Result High Byte BDH 0000,0000
ADC_RESL ADC Result Low Byte BEH 0000,0000
ADCCFG ADC Configuration Register | DEH - [ - [ RESFMT | - [ SPEED[3:0] xx0x,0000
ADCTIM ADC Timing Control Register [ FEA8H| CSSETUP [ CSHOLDI[1:0] | SMPDUTY[4:0] 0010,1010
17.1.1 ADC control register
Symbol | Address B7 B6 B5 B4 B3|B2| B1]| BO
ADC CONTR BCH ADC POWER | ADC START | ADC FLAG | ADC EPWMT ADC_CHS[3:0]

ADC_POWER: ADC power supply control bit.
0: turn off the power supply of ADC.
1: turn on the power supply of ADC.
It is recommended to turn off the ADC before entering Idle mode and Power-down mode to reduce the
power consumption.
Pay attention:
1. After the power supply to the internal ADC module of the MCU is turned on, wait for about 1ms, and
wait for the ADC power supply inside the MCU to stabilize before allowing the ADC to work;
2. Properly lengthening the sampling time of the external signal is the charging or discharging time of the
internal sampling and holding capacitor of the ADC. If the time is enough, the internal can be equal to the
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external potential.

ADC_START: ADC start bit. ADC conversion will start after write 1 to this bit. It is cleared automatically by

the hardware after A/D conversion completes.
0: no effect. Writing 0 to this bit will not stop the A/D conversion if the ADC has already started.
1: start the A/D conversion. It is cleared automatically by the hardware after A/D conversion completes.

ADC_FLAG: ADC conversion completement flag. It is set by the hardware after the ADC conversion
hasfinished, and requests interrupt to CPU. It must be cleared by software.

ADC_EPWMT: enable PWM synchronous trigger ADC function.

ADC_CHSJ[3:0]: ADC anolog channel selection bits.

(Note: The 1/O port selected as the ADC input channel must be set to the PxM0/PxML1 register to set the
I/0 port mode to high-impedance input mode. In addition, if the MCU enters the power-down
mode/clock stop mode, it still needs To enable the ADC channel, you need to set the PxIE register to
close the digital input channel to prevent the external analog input signal from fluctuating high and
low and causing additional power consumption)

(STC8H1K28family)

ADC_CHS[3:0] ADC channel

0000 P1.0/ADCO
0001 P1.1/ADC1
0010 P1.2/ADC2
0011 P1.3/ADC3
0100 P1.4/ADC4
0101 P1.5/ADC5
0110 P1.6/ADC6
0111 P1.7/ADC7
1000 P0.0/ADCS8
1001 P0.1ADC9
1010 P0.2/ADC10
1011 P0.3/ADC11
1100 No such channel
1101 No such channel
1110 No such channel
1111 Test internal 1.19V

(STC8H1K08 family)

ADC _CHS[3:0] ADC channel

0000 P1.0/ADCO
0001 P1.1/ADC1
0010 No such channel
0011 No such channel
0100 No such channel
0101 No such channel
0110 No such channel
0111 No such channel
1000 P3.0/ADCS8
1001 P3.1ADC9
1010 P3.2/ADC10
1011 P3.3/ADC11
1100 P3.4/ADC12
1101 P3.5/ADC13
1110 P3.6/ADC14
1111 Test internal 1.19V
(STC8H3K64S4/STC8H3K64S2 family)
ADC_CHS[3:0] ADC channel
0000 P1.0/ADCO
0001 P1.1/ADC1
0010 P1.2/ADC2
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0011 No such channel
0100 No such channel
0101 No such channel
0110 P1.6/ADC6
0111 P1.7/ADC7
1000 P0.0/ADC8
1001 P0.1ADC9
1010 P0.2/ADC10
1011 P0.3/ADC11
1100 P0.4/ADC12
1101 P0.5/ADC13
1110 P0.6/ADC14
1111 Test internal 1.19V
(STC8HBK64U, C8H2K64T, STC8H4KB4TLR family)
ADC _CHS[3:0] ADC channel
0000 P1.0/ADCO
0001 P1.1/ADC1
0010 P5.4/ADC2
0011 P1.3/ADC3
0100 P1.4/ADC4
0101 P1.5/ADC5
0110 P1.6/ADC6
0111 P1.7/ADC7
1000 P0.0/ADC8
1001 P0.1ADC9
1010 P0.2/ADC10
1011 P0.3/ADC11
1100 P0.4/ADC12
1101 P0.5/ADC13
1110 P0.6/ADC14
1111 Test internal 1.19V
(TC8H4K64TLCD, C8H4K64LCD family)
ADC_CHS[3:0] ADC channel
0000 P1.0/ADCO
0001 P1.1/ADC1
0010 P5.4/ADC2
0011 P1.3/ADC3
0100 P1.4/ADC4
0101 P1.5/ADC5
0110 P6.2/ADC6
0111 P6.3/ADC7
1000 P0.0/ADCS8
1001 P0.1/ADC9
1010 P0.2/ADC10
1011 P0.3/ADC11
1100 P0.4/ADC12
1101 P0.5/ADC13
1110 P0.6/ADC14
1111 Test internal 1.19V
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17.1.2 ADC configuration register

Symbol | Address B7 B6 B5 B4 B3 | B2 | B1L | BO

ADCCFG DEH RESFMT - SPEED[3:0]

RESFMT: ADC conversion result format control bit (STC8H1K28family, C8H1K08family)
0: The conversion result aligns left. ADC_RES is used to save the upper 8 bits of the result and
ADC_RESL is used to save the lower 2 bits of the result. The format is as follows:

ADC_RES ADC_RESL
A A

7~ N\ I
‘DQ‘D8‘D7‘D6‘D5‘D4‘D3‘D2‘ ‘DI‘DO‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0‘

~
10 bit conversion result Fill 0 automatically

RESFMT=0
1: The conversion result aligns right. ADC_RES is used to save the upper 2 bits of the result and
ADC_RESL is used to save the lower 8 bits of the result. The format is as follows:

ADC_RES ADC_RESL
A A

~
‘o ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘DQ‘DS‘ ‘D7‘D6|D5‘D4‘D3‘D2‘D1‘D0‘
N _/

Y gl
Fill 0 automatically 10 bit conversion result

RESFMT=1

RESFMT: ADC conversion result format control bit (STC8H3K64S4 family, C8H3K64S2 family,
STC8H8K64U family, STC8H2K64T family, STC8H4K64TLR family, STC8H4K64TLCD family,
STC8H4K64LCD family)

0: The conversion result aligns left. ADC_RES is used to save the upper 8 bits of the result and
ADC_RESL is used to save the lower 4 bits of the result. The format is as follows:

ADC_RES ADC_RESL
A A

/- N T I
‘Dll‘DlO‘D9‘D8‘D7‘D6‘D5‘D4‘ ‘DS‘DZ‘DI‘DO‘ 0 ‘ 0 ‘ 0 ‘ 0‘
~

——
12 bit conversion result Fill 0 automatically
RESFMT=0
1: The conversion result aligns right. ADC_RES is used to save the upper 4 bits of the result and
ADC_RESL is used to save the lower 8 bits of the result. The format is as follows:

ADC_RES ADC_RESL
A N

I N ™
‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘Dn‘mo‘m‘os‘ ‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘

—~
Fill 0 automatically 12 bit conversion result

RESFMT=1

SPEED[3:0]: ADC clock control bits {Fapc=SYSclk/2/(SPEED+1)}

SPEEDI[3:0] | ADC clock frequency
0000 SYSclk/2/1
0001 SYSclk/2/2
0010 SYSclk/2/3
1101 SYSclk/2/14
1110 SYSclk/2/15
1111 SYSclk/2/16
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17.1.3 ADC result registers (ADC_RES, ADC_RESL)

Symbol | Address B7 B6 | B5 B4 | B3 | B2 | BL | BO
ADC_RES BDH
ADC_RESL BEH

After the A/D conversion is completed, the 10-bit/12-bit conversion result is automatically saved to
ADC_RES and ADC_RESL. Please refer to the RESFMT setting in the ADC_CFG register to see the result's
data format.

17.1.4 ADC timing control register

Symbol | Address B7 B6 | B5 B4 [ B3 | B2 | Bl | BO

ADCTIM FEA8H | CSSETUP CSHOLDI1:0] SMPDUTYT4:0]

CSSETUP: ADC channel selection time control Tsetp

CSSETUP | ADC number of clocks
0 1 (default)
1 2

CSHOLDIJ1:0]: ADC Channel selection hold time control Thoig

CSHOLDI[1:0] | ADC number of clocks
00 1
01 2 (default)
10 3
11 4

SMPDUTY[4:0]: ADC analog signal sampling time control Tauy (Note: SMPDUTY must not be set less than
01010B)

SMPDUTYT4:0] | ADC number of clocks

00000 1
00001 2
01010 11 (default)
11110 31
11111 32

ADC digital-to-analog conversion time: Tconvert

The conversion time of 10-bit ADC is fixed at 10 ADC working clocks

The conversion time of 12-bit ADC is fixed at 12 ADC working clocks

A complete ADC conversion time is: Tsetup + Tduty + Thold + Tconvert, as shown in the figure below
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ADC clock Fapc : i—: i—: | : r: i—: |
SYSclk/2/(SPEED+1) Rk Rk

Enable signal of
ADC_POWER

Start signal
ADC_START

Finishing sigal
ADC_FLAG

Analog input channel

Preparation

time Teewp
(CSSETUP+1)

—P -— (SMPDUTY+1) —P

Holding time Tpoiq
(CSHOLD+1)

ADCx_IN
. . Begin End Close channel and Conversion
% {—— {—— %
Begin selecting channel sampling sampling begin conversion finish
> . .
SKAFIS 1F) T ey Conversion time Teonvert

(101ZADCA10/1~ADCIH )
(121, ADC A12/~ADCIt )

The whole timing Diagram Of ADC

17.2 ADC related calculation formula

17.2.1 ADC speed calculation formula

The ADC conversion speed is controlled by the SPEED and ADCTIM registers in the ADCCFG register. The

calculation formula of the conversion speed is as follows:

MCU operating frequency S¥5clk

10bit ADC conversion speed =

MCU operating frequency 5Y5clk

2 % (SPEED[3:0] + 1) x [(CSSETUP + 1) + (CSHOLD + 1) + (SMPDUTY + 1) + 10’

12bit ADC conversion speed =

Note:

® The speed oF 10-BIT ADC CANNOT BE HIGHER THAN 500KHz

B THE SPEED OF 12-BIT ADC CANNOT BE HIGHER THAN 800KHz

B The value of SMPDUTY cannot be less than 10, it is recommended to set to 15
B CSSETUP can use power-on default value 0

[

CHOLD can use the power-on default value 1 (ADCTIM is recommended to be set to 3FH)

2 » (SPEED[3:0] + 1) = [(CSSETUP + 1) + (CSHOLD + 1) + (SMPDUTY + 1) + 10]
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17.2.2 ADC conversion result calculation formula

The input voltage Vin of the ADC converted channel
(MCU working voltage Vcc) (no ADCppef +)

10bit ADC conversion result = 10241

. . The input voltage Vin of the ADC converted channel
10bit ADC conversion result = 10241

(ADC external reference source voltage) {ADCWEJ: +)
The input voltage Vin of the ADC converted channel

(MCU working voltage Vee) (no ADCpppf +)
The input voltage Vin of the ADC converted channel

12bit ADC conversion result = 40961

12bit ADC conversion result = 40961

(ADC external reference source voltage) II:HDCWEf +)

17.2.3 Reverse calculation formula for ADC input voltage

10bit ADC conversion r
1(}24’@0 ADCrer +

input voltage Vin of the ADC converted channel = MCU working voltage Vec |

10bit ADC

input voltage Vin of the ADC converted channel = ADC external reference source voltage | 102

12bit ADC conversion r
4095’@0 ADCrer

input voltage Vin of the ADC converted channel = MCU working voltage Vec |

12bit ADC

input voltage Vin of the ADC converted channel = ADC external reference source voltage | 209¢

17.2.4 Reverse working voltage calculation formula

When you need to use the ADC input voltage and ADC conversion results to reverse the working voltage, if the
target chip does not have an independent ADC_Vref+ pin, you can directly measure and use the following
formula. If the target chip has an independent ADC_Vref+ pin, you must connect the ADC_Vref+ tube The pin
is connected to the Vcc pin.

input voltage Vin of the ADC converted channel

10bit ADC conversion result
input veoltage Vin of the ADC converted channel

12bit ADC conversion result

MCU working voltage Vcc = 10241

MCU working voltage Voo = 40961

-631 -



STC8H Series Manual

17.3 10 BIT ADC Static Characteristics

Symbol Description Minimum Typical Max Unit
RES Resolution - 10 - Bits
Er Overall error - 1.3 3 LSB
Eo Offset error - 0.3 1 LSB
Ec Gain error - 0 1 LSB
Ep Differential nonlinear error - 0.7 15 LSB
E Integral nonlinear error - 1 2 LSB
RaIN Channel equivalent resistance - - Ohm
Antistatic resistance connected in
Resp series before the sample and hold - 700 - Ohm
capacitor
Cabc Internal sample and hold capacitor - 16.5 - pF
17.4 12 BIT ADC Static Characteristics
Symbol Description Minimum Typical Max Unit
RES Resolution - 12 - Bits
Er Overall error - 0.5 1 LSB
Eo Offset error - -0.1 1 LSB
Ec Gain error - 0 1 LSB
Ep Differential nonlinear error - 0.7 15 LSB
E| Integral nonlinear error - 1 2 LSB
Rain Channel equivalent resistance - oo - Ohm
Antistatic resistance connected in
Resp series before the sample and hold - 700 - Ohm
capacitor
Cabc Internal sample and hold capacitor - 16.5 - pF
17.5 ADC application reference circuit diagram
17.5.1 General precision ADC reference circuit diagram
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Vce Vce
—2- P00 P27 |2 SP3232/
—3 PO.1 P2.6 30 SP232/
2 P0.2 P25 29 0.1u MAX3232/
——1 P0.3 P24 —-— MAX232
System power 5 P10 P23 28 10 0.1u
6 | S u
(Can be powered from USB) 3 P11 P22 % — ; Cl+ vee ig %ﬂ
5 P12 P21 (22— A 51V GND |7 I 5r—o
9 P13 P2.0 o4 }74 C1- T10UT 3 7 O
vin ——=1 P14 P3.7 3 5 C2+ R1IN IR ‘ 3 O
P15 P3.6 e I:{ }76 C2- R1OUT 11 8 O
P1.6 P35 —— V- T1IN —1T——0
0.1
Power On PLY P34 | 2L Y~ Tour Tan 40
P5.4 P3.3 19 0.1u —— R2IN R20UT ?—O
Vce P3.2 18 —O
Vref+ P3.1 17
Gnd P3.0
STC8H1K16 - i i B
' >~ |
=
L L 1IN5819 /
47u Tantalum capacitor (package 3528) ;Zrc;aésrizlrjtsgsoamnzjtte d
22u Monolithic capacitor (package 0603) System clock<=10MHz | System clock>10MHz
10u Monolithic capacitor (package 0603) c? 104(0.1uF) 103(0.01uF)
0.1u Monolithic capacitor (package 0603)
CD431/TL431 (2.5VReference source)
Vee
511R
22u Vee Vee
= —5-{ Po0 pa7 | 32 SP3232/
3 P0.1 P2.6 30 SP232/
—; 1 P02 P25 =55~ 0.1u MAX3232/
System power 5 | Eg'g 5;‘: | 28 MAX232 10 01U
_2 | p1 32 " )
(Can pe powered from USB) % P11 P22 37; = ; ci+ vee ig %@
—51 P12 P21 o '“ 51V GND (7 I >—o
9 P1.3 P2.0 o2 }74 C1- T10UT 3 7 O
vin 10| o S 5 | & RN | 3 ©
12 pis P36 |20 |:{ L So
——— P16 P35 —— V- T1IN —1——O
0.1
Power On —g P17 P3.4 —Sé ! —; T20UT  T2IN %4)
P5.4 P33 —5— 0.1u — R2IN R20UT —T——0
Vce 19 5
Vce P32 —o— —O
15 Vref+ P3.1 18
47u Cc? 16 Gnd P3.0 17
STC8H1K16 — ! : B
! >~ |
VoL
— \IN5819 /
\ \
: Here, resistors and
47u Tantalum capacitor (package 3528) System clock<=10MHz | System clock>10MHz iode i
22u Monolithic capacitor (package 0603) Y 4 diodes can be omitted
10u Monolithic capacitor (package 0603) c? 104(0.1uF) 103(0.01uF)

0.1u Monolithic capacitor (package 0603)
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17.6 Example Routines

17.6.1 ADC Basic Operation (Polling Mode)

C language code

/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

sfr ADC_CONTR = Oxbc;
sfr ADC_RES = Oxbd;
sfr ADC_RESL = Oxbe;
sfr ADCCFG = Oxde;
sfr P_Sw2 = Oxba;
#define  ADCTIM (*(unsigned cha volatile xdata *)0xfea8)
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4aM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = Oxca;
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO = 0x00;
P5M1 = 0x00;
P1MO0 = 0x00; //Set P1.0 as ADC input
P1M1 = 0x01;
P_SW2 |= 0x80;
ADCTIM = 0x3f; /I Set ADC internal timing
P_SW2 &= Ox7f;
ADCCFG = 0x0f; //Set the ADC clock to the system clock/2/16
ADC_CONTR = 0x80; /[Enable ADC module
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while (1)

{
ADC_CONTR |= 0x40; /IStart AD conversion
_nop_();
_nop_();
while (1(ADC_CONTR & 0x20)); /IQuery ADC completion flag
ADC_CONTR &= ~0x20; /[Clear completion flag
P2 =ADC _RES; /IRead ADC results

Assembly code

;Operating frequency for test is 11.0592MHz

ADC_CONTR DATA 0BCH

ADC_RES DATA 0BDH

ADC_RESL DATA OBEH

ADCCFG DATA ODEH

P_Sw2 DATA 0BAH

ADCTIM XDATA OFEA8H

POM1 DATA 093H

POMO DATA 094H

P1M1 DATA 091H

P1MO DATA 092H

P2M1 DATA 095H

P2MO DATA 096H

P3M1 DATA 0B1H

P3MO DATA 0B2H

P4M1 DATA 0B3H

P4MO DATA 0B4H

P5M1 DATA 0C9H

P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV PiM1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV P1MO,#00H ;Set P1.0 as ADC input
MOV P1M1#01H
MOV P_SW2,#380H
MOV DPTR#ADCTIM ; Set ADC internal timing
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MOV A#3FH

MOVX @DPTR,A

MOV P_SW2 #00H

MOV ADCCFG#0FH ;Set the ADC clock to the system clock/2/16

MOV ADC_CONTR,#80H ;Enable ADC module
LOOP:

ORL ADC_CONTR,#40H ;Start AD conversion

NOP

NOP

MOV A, ADC_CONTR ;Query ADC completion flag

JNB ACC.5,$-2

ANL ADC_CONTR#NOT 20H ;Clear completion flag

MOV P2,ADC_RES ;Read ADC results

SIMP LOOP

END

17.6.2 ADC Basic Operation (Interrupt Mode)

C language code

//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr ADC_CONTR = Oxbc;

sfr ADC_RES = Oxbd;

sfr ADC_RESL = Oxbe;

sfr ADCCFG = Oxde;

sfr P_Sw2 = Oxba;

#define  ADCTIM (*(unsigned char volatile xdata *)0xfea8)

shit EADC = IEN5;

sfr POM1 = 0x93;

sfr POMO = 0x94;

sfr P1M1 = 0x91;

sfr P1MO = 0x92;

sfr pP2M1 = 0x95;

sfr P2MO = 0x96;

sfr P3M1 = 0xb1;

sfr P3MO = 0xb2;

sfr P4aM1 = 0xb3;

sfr P4AMO = 0xb4;

sfr P5M1 = 0xc9;

sfr P5MO = Oxca;

void ADC_Isr() interrupt 5

{
ADC_CONTR &= ~0x20; /IClear interrupt flag
P2 =ADC_RES; /IRead ADC results
ADC_CONTR |= 0x40; /IContinue AD conversion

}

void main()
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{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P1MO = 0x00;
P1M1 = 0x01;
P_SW2 |= 0x80;
ADCTIM = 0x3f;
P_SW2 &= OxTf;
ADCCFG = 0x0f;

ADC_CONTR = 0x80;

EADC =1,
EA=1;

ADC_CONTR |= 0x40;

while (1);

//Set P1.0 as ADC input

/I Set ADC internal timing

/ISet the ADC clock to the system clock/2/16
/[Enable ADC module

/[Enable ADC interrupt

/IStart AD conversion

Assembly code

;Operating frequency for test is 11.0592MHz

ADC_CONTR
ADC_RES
ADC_RESL
ADCCFG

P_SW2
ADCTIM

EADC

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO0

DATA
DATA
DATA
DATA

DATA
XDATA

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

0BCH
0BDH
OBEH
ODEH

0BAH
OFEA8H

IE.5

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
002BH
ADCISR
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ADCISR:

MAIN:

ORG

ANL
MOV
ORL
RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOVX
MOV
MOV
MOV
SETB
SETB
ORL

SIMP

END

0100H

ADC_CONTR#NOT 20H ;Clear completion flag
P2,ADC_RES ;Read ADC results
ADC_CONTR,#40H ;Continue AD conversion

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P1MO,#00H ;Set P1.0.as ADC input
P1IM1#01H

P_SW2 #80H

DPTR,#ADCTIM ; Set ADC internal timing
A#3FH

@DPTR,A

P_SW2 #00H

ADCCFG#0FH ;Set the ADC clock to the system clock/2/16
ADC_CONTR,#80H ;Enable ADC module
EADC ;Enable ADC interrupt
EA

ADC_CONTR,#40H ;Start AD conversion

$

17.6.3 Format ADC Conversion Result

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h™
#include "intrins.h""

sfr
sfr
sfr
sfr

sfr
#define

sfr
sfr

ADC_CONTR
ADC_RES
ADC_RESL
ADCCFG

P_SW2
ADCTIM

POM1
POMO

Oxbc;
Oxbd;
Oxbe;
Oxde;

Oxba;
(*(unsigned char volatile xdata *)0xfea8)

0x93;
0x94;
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sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

P1IM1 =
P1MO
P2M1
P2MO =
P3M1
P3MO
P4AM1 =
P4MO
P5M1
P5MO =

void main()

{

I
I
I

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P1MO = 0x00;
P1M1 = 0x01;

P_SW2 |= 0x80;
ADCTIM = 0x3f;
P_SW2 &= Ox7f;
ADCCFG = 0x0f;
ADC_CONTR = 0x80;
ADC_CONTR |= 0x40;
_nop_();

_nhop_();
while (I(ADC_CONTR &
ADC_CONTR &= ~0x20;

ADCCFG = 0x00;
ACC =ADC_RES;
B = ADC_RESL,;

ADCCFG = 0x20;
ACC = ADC_RES;
B = ADC_RESL;

while (1);

0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

0x20));

/ISet P1.0 as ADC input

//Set ADC internal timing

/ISet the ADC clock to the system clock/2/16/16
/[Enable ADC module
/IStart AD conversion

/IQuery ADC completion flag
/IClear completion flag

//Set result to align left
/IA stores the upper 8 bits of the ADC ” s 10-bit result

/IB[7: 6] stores the lower 2 bits of the 10-bit ADC result, B [5: 0] is O

/ISet result to align right

/I A [1: 0] stores the upper 2 bits of the 10-bit result of the ADC, and A[7: 2] is 0

1B stores the lower 8 bits of the ADC’s 10-bit result

Assembly code

;Operating frequency for test is 11.0592MHz

ADC_CONTR DATA
ADC_RES DATA
ADC_RESL DATA
ADCCFG DATA

P_SW2 DATA

0BCH
0BDH
OBEH
ODEH

0BAH
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ADCTIM

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

XDATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOVX
MOV
MOV
MOV

ORL
NOP
NOP
MOV
JNB
ANL

MOV
MOV
MOV

MOV
MOV
MOV

OFEA8H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P1MO,#00H ;Set P1.0 as ADC input

P1IM1#01H

P_SW2 #80H

DPTR,#ADCTIM ; Set ADC internal timing

A#3FH

@DPTR,A

P_SW2 #00H

ADCCFG#0FH ;Set the ADC clock to the system clock/2/16
ADC_CONTR,#80H ;Enable ADC module

ADC_CONTR,#40H ;Start AD conversion

A, ADC_CONTR ;Query ADC completion flag
ACC.5,$-2
ADC_CONTR#NOT 20H ;Clear completion flag

ADCCFG#00H ;Set result to align left
A,ADC_RES ;A stores the upper 8 bits of the ADC ” s 10-bit result
B,ADC_RESL ;B[7: 6] stores the lower 2 bits of the 10-bit ADC result, B [5: 0] is O

ADCCFG#20H ;Set result to align right
A,ADC_RES ;A [3: 0] stores the upper 2 bits of the 10-bit result of the ADC, and A[7: 2] is 0O
B,ADC_RESL ;B stores the lower 8 bits of the ADC’s 10-bit result
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SIMP $

END

17.6.4 Detect External Voltage or Battery Voltage using ADC 15th

Channel

The 15th channel of ADC in the STC8H family of microcontrollers is used to measure the internal
reference voltage. The internal reference voltage is stable, about 1.19V, and does not change with the chip's
working voltage. So you can measure the internal reference voltage and use it to deduce the external voltage or
external battery voltage through the value of the ADC.

The following figure is a reference circuit diagram:

% P0O.0 P45 %

—5 POl P27 (oo

— | P02 P26

——| P03 P25

—5 1 Po4 P24 (o

——1 PO5 P23

—g | PO6 P22 (oo

—g P07 P21 oo

External or battery powered ——~— P10 P20 ——

10 31

— P11 P44 o

11 30

‘ =1 P12 P42 oo

12 29

=1 P16 P41 [

13 28

Vin “14 | P P37 o7

1 1= AGnd P36 56—

AVref P35 ——

Power On 16 25

> AVce P34 ——

A psg P33 [ 24

Avee, 18] 223

> > > Vce P32 ——

19 22

0| P55 P3L 5T

47u ——103 Gnd P3.0 [
W STCBH3K6454

C language code
/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr ADC_CONTR = Oxbc;

sfr ADC_RES =  Oxbd;

sfr ADC_RESL = Oxbe;

sfr ADCCFG =  Oxde;

sfr P_Sw2 =  Oxba;

#define  ADCTIM (*(unsigned char volatile xdata *)0xfea8)
sfr POM1 = 0x93;

sfr POMO = 0x94;

sfr Pi1M1 = 0x91,;

sfr P1MO = 0x92;
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sfr pP2M1 =
sfr P2MO =
sfr pP3M1 =
sfr P3MO =
sfr P4aM1 =
sfr PAMO =
sfr P5M1 =
sfr P5MO0 =
int *BGV;

bit busy;

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)

void Uartlnit()

{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >>8;
TR1=1;
AUXR = 0x40;
busy = 0;

}

void UartSend(char dat)

{
while (busy);
busy = 1;
SBUF = dat;

}

void ADClInit()

{
P_SW2 |= 0x80;
ADCTIM = 0x3f;
P _SW2 &= 0xT7f;

ADCCFG = 0x2f;

ADC_CONTR = 0x8f;
int ADCRead()

int res;

ADC_CONTR |= 0x40;

0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

/IThe internal reference voltage value is stored in idata

/IThe high byte is stored in idata’s EFH address
[[The low byte is stored in idata’s FOH address
/I\Voltage unit is millivolt (mV)

/I Set ADC internal timing

//Set the ADC clock to the system clock/2/16
/IEnable ADC module, and select channel 15

/IStart AD conversion
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}

_nhop_();

_nhop_();
while (I(ADC_CONTR & 0x20));

ADC_CONTR &= ~0x20;
res = (ADC_RES << 8) | ADC_RESL;

return res;

void main()

{

I
I

int res;
int vec;
inti;

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

BGV = (int idata *)0xef;
ADCInit();
Uartlnit();

ADCRead();
ADCRead();

res=0;
for (i=0; i<8; i++)
{
res += ADCRead();

}

res >>=3;

vee = (int)(4096L * *BGV [/ res);

battery voltage

I

vee = (int)(1024L * *BGV / res);

battery voltage

UartSend(vcc >> 8);
UartSend(vcc);

while (1);

/IQuery ADC completion flag
/IClear completion flag
/IRead ADC results

/IADC initialization
/IUART initialization

/IDiscard the first two data

//Read data 8 times

/Itake the average

/I (12-bit ADC algorithm)Calculate VREF pin voltage, i.e.
/I (10-bit ADC algorithm)Calculate VREF pin voltage, i.e.

/INote that this voltage is in millivolts (mV)
/[Output voltage value to UART

The method above uses the 15th channel of the ADC to invert the external battery voltage. In the ADC
measurement range, the external measurement voltage of the ADC is proportional to the measurement value of
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the ADC, so the 15th channel of the ADC can also be used to reverse the input voltage of the external channel.
Assuming that the current internal reference signal source voltage is BGV, the ADC measurement value of the
internal reference signal source is resyg, and the ADC measurement value of the external channel input voltage is
resy, then the external channel input voltage Vx=BGV / respg * resy;

17.6.5 Using ADC as Capacitive Sensing Touch Keys

Key is one of the most commonly used parts in the circuit, and it is an important input method for the
human-machine interface. We are most familiar with mechanical keys. The mechanical keys have a
disadvantage of limited contact life especially for the cheap keys. And they are easy to appear poor contact and
failure. Non-contact keys have no mechanical contacts, long life and easy to use.

There are various solutions for non-contact keys. Capacitive-sensing keys are low-cost solutions.
Specialized ICs were used to implement capacitive-sensing keys many years ago. With the enhancement of
MCU functions and the practical experience of users, MCUs were used to implement capacitive-sensing keys
directly. The technology of capacitive sensing keys is mature. The most typical and reliable one is the solution
using ADC.

The solution of using STC series MCUs with ADC is described in detail in this document. Any MCU with
ADC function can be used to implement the scheme. The first three diagrams below are the most commonly
used methods. The principles are the same. The second diagram is used.

JUUL
R1 % D1

M IN4148 300KHZ R1
300R
R2 D2
IM W IN4148
- 1 owy
Cl -
0.1uF [@]2
A1

PWM {55
300KHZ

ADC

ADCI 71 B 3 Y
300KHZ

P4 T N

E3R]

Key_n

e Y 9

In general applications, the induction spring shown in Figure 4 is used to increase the area pressed by a finger.
The induction spring is equivalent to a metal plate to the ground. There is a capacitor CP to the ground. After pressing
the finger, a capacitor CF is connected in parallel to the ground, as shown in the figure below.
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CeT

The following is the description of the circuit diagram. CP is the distributed capacitance of metal plate and
ground, CF is the finger capacitance, they are connected in parallel and connected with C1 to divide the input
300KHZ square wave. After being rectified by D1 and filtered by R2 and C2, the wave is sent to ADC. After pressing
the finger, the voltage sent to the ADC decreases, and the program can detect the key action.

300kHz Rl
300R .
——od
10P
. 4
oy 1 e (7 1)
C language code
//Operating frequency for testing is 24MHz
#include ""reg51.h™
#include ""intrins.h™
#define  MAIN_Fosc 24000000UL //Define the main clock

#define  TimerO_Reload (65536UL -(MAIN_Fosc/600000))  //Timer O reload value corresponds to 300KHz

typedef  unsigned char us8;
typedef  unsigned int ulé;
typedef  unsigned long u32;

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 =  0xbs;
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sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr

#define
#define
#define
#define
#define
#define
#define

shit
shit
shit
shit
shit
shit
shit
shit

P4MO
P5M1
P5MO

ADC_CONTR
ADC_RES
ADC_RESL
AUXR
AUXR2

CHANNEL
ADC_90T
ADC_180T
ADC_360T
ADC_540T
ADC_FLAG
ADC_START

P_LED?7
P_LED6
P_LED5
P_LED4
P_LED3
P_LED2
P_LED1
P_LEDO

= 0xb4;
= 0xc9;
= Oxca;

= 0xBC;
= 0xBD;
= OxBE;
= Ox8E;
= Ox8F;

(3<<5)
(2<<5)
(1<<5)
0

(1<<4)
(1<<3)

= P2~7
= P27
= P2n5
= P2ng;
= P23
= P22
= P2n
= P270

ul6 idata adc[TOUCH_CHANNEL];

ul6 idata adc_prev[TOUCH_CHANNEL];
ul6 idata TouchZero[TOUCH_CHANNEL];
u8 idata TouchZeroCnt[TOUCH_CHANNEL];

u8 cnt_250ms;

void delay_ms(u8 ms);
void ADC_init(void);
ul6 Get_ADC10bitResult(u8 channel);
void AutoZero(void);

u8 check_adc(u8 index);
void ShowLED(void);

void main(void)

{

usi;

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

delay_ms(50);
ET0=0;

/I microcontrollers with ADC
/ microcontrollers with ADC
/I microcontrollers with ADC

/IADC channel numbers
/IADC conversion time 90T
/IADC conversion time 180T
/IADC conversion time 360T
/IADC conversion time 540T
/[Cleared by software
/[Cleared automatically

/[Current ADC value

/[Previous ADC value

/IADC value of 0-point

/I[Automatic tracking count for 0-point

/lnitialize Timer0 to output a 300KHz clock
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TRO =0;

AUXR |= 0x80;

AUXR2 |= 0x01;

TMOD = 0;

THO = (u8)(Timer0_Reload >> 8);
TLO = (u8)Timer0_Reload;

TRO =1;

ADC_init();

delay_ms(50);

/ITimer0 set as 1T mode
/IEnable clock output
/ITimer0 set as Timer, 16 bits Auto Reload.

/IADC initialization
/IDelay 50ms

for (i=0; i<KTOUCH_CHANNEL; i++) // Initialize the 0-point, the previous value and the 0-point auto-tracking count

{
adc_prev[i] = 1023;
TouchZero[i] = 1023;
TouchZeroCnt[i] = 0;
}
cnt_250ms = 0;
while (1)
{
delay_ms(50);
ShowLED();
if (++cnt_250ms >=5)
{
cnt_250ms = 0;
AutoZero();

}

void delay_ms(u8 ms)

{

unsigned int i;

do

{
i = MAIN_Fosc / 13000;
while(--i) ;

} while(--ms);

}

void ADC_init(void)
{
P1MO0 = 0x00;
P1M1 = Oxff;
ADC_CONTR = 0x80;
}

ulé Get_ ADC10bitResult(u8 channel)
{
ADC_RES =0;
ADC_RESL = 0;
ADC_CONTR =0x80 | ADC_90T | ADC_START | channel;
_nop_();
_nop_();
_nop_();

_nop_();
while((ADC_CONTR & ADC_FLAG) ==0) ;

ADC_CONTR = 0x80;
return(((u16)ADC_RES << 2) | ((u16)ADC_RESL & 3));

/IProcess key once every 50ms

/IProcess 0-point auto-tracking every 250ms

/18 channels ADC

/[Enable ADC

/[Trigger ADC

/IWait for ADC conversion complement
/[Clear flag
//IReturn ADC result
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void AutoZero(void)

/ICall once every 250ms

/I This is detected using the sum of the absolute values of the differences between two adjacent

samples.

{
us i;
ulé j.k;

for(i=0; iKTOUCH_CHANNEL; i++)
{

j = adcf[i];

k =j-adc_prevl[i];

FO0 =0;

if(k & 0x8000) FO=1, k=0 -k;

if(k >= 20)

{

TouchZeroCnt[i] = 0;

/IProcess 8 channels

/I Subtract previous reading

//Pressed

/IRelease, get the difference between two samples
/I Big change

/I If the change is large, clear the counter

if(FO) TouchZero[i] =j; // If itis released, and the change is relatively large, then directly replace

}
else /I If the change is relatively small, then creep, track 0-point automatically
{
if(++TouchZeroCnt[i] >= 20) /I Continuously detect small changes 20 times/4 = 5
seconds.
{
TouchZeroCnt[i] = 0;
TouchZero[i] = adc_prev][i]; /I Use slowly changing values as 0 points }
}
adc_prev[i] =j; // Save this time's sample value
}
}

u8 check_adc(u8 index)

{
ul6 delta;

adc[index] = 1023 - Get_ ADC10bitResult(index);
if(adc[index] < TouchZero[index]) return 0;
delta = adc[index] - TouchZero[index];

if(delta >= 40) return 1;

if(delta <= 20) return 0O;

return 2;

}

void ShowLED(void)
{

usi;

i = check_adc(0);
if(i==0) P_LEDO0 =1;
if(i==1) P_LEDO0 =0;
i = check_adc(1);
ifi==0) P_LED1=1;
ifi==1) P_LED1=0;
i = check_adc(2);
if(i==0) P_LED2=1;
if(i==1) P_LED2=0;
i = check_adc(3);
if(i==0) P_LED3=1;

/I Get touch information function, called every 50ms
/I Judge key is pressed or released with hysteresis control

/I Get ADC value, convert to press the key, ADC value increases

/I Avalue smaller than 0-point is considered a key release
/IKey pressed

/IKey released
/I Keep the original state

/ILight off
/ILight on

/ILight off
/ILight on

/ILight off
/ILight on

/ILight off

- 648 -



STC8H Series Manual

if(i==1) P_LED3 =0;

i = check_adc(4);

if(i==0) P_LED4 = 1;
if(i==1)P_LED4 = 0;

i = check_adc(5);

if(i==0) P_LED5 = 1;
if(i==1) P_LED5 = 0;

i = check_adc(6);

if(i==0) P_LED6 = 1;
if(i==1) P_LED6 = 0;

i = check_adc(7);

if(i==0) P_LED7 = 1;
if(i==1) P_LED7 = 0;

/ILight on

/ILight off
/ILight on

/ILight off
/ILight on

/ILight off
/ILight on

/ILight off
/ILight on

Assembly code

;Operating frequency for testing is 24MHz

Fosc_KHZ
Reload

ADC_CONTR
ADC_RES
ADC_RESL
AUXR
AUXR2

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5M1
P5MO0

CHANNEL
ADC_90T
ADC_180T
ADC_360T
ADC_540T
ADC_FLAG
ADC_START

P_LED7
P_LED6
P_LED5
P_LED4
P_LED3
P_LED2
P_LED1
P_LEDO
adc

EQU
EQU

DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

EQU
EQU
EQU
EQU
EQU
EQU
EQU

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
EQU

24000
(65536 - Fosc_KHZ/600)

0xBC
0xBD
0xBE
O0x8E
O0x8F

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

8

(3 SHL5)
(2 SHL5)
(1 SHL5)
0

(1SHL 4)
(1SHL3)

P2.7;
P2.6;
P2.5;
P2.4;
P2.3;
P2.2;
P2.1;
P2.0;

:Define the main clock KHZ

;Timer O reload value, corresponding to 300KHz

: microcontrollers with ADC
; microcontrollers with ADC
; microcontrollers with ADC

;ADC channel numbers
;ADC conversion time 90T
;ADC conversion time 180T
;ADC conversion time 360T
;ADC conversion time 540T
;Cleared by software
;Cleared automatically

30H ; Current ADC value in 30H ~ 3FH, two bytes constitute one value
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adc_prev
TouchZero
TouchZeroCnt
cnt_250ms

MAIN:

L_Init_Loopl:

L_Init_Loop2:

L_Init_Loop3:

EQU
EQU
EQU
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
LCALL
CLR
CLR
ORL
ORL
MOV
MOV
MOV
SETB
LCALL
MOV
LCALL
MOV

MOV
INC
MOV
INC
MOV
CINE
MOV

MOV
INC
MOV
INC
MOV
CINE
MOV

MOV
INC
MOV
CINE

40H ; Previous ADC value in 40H ~ 4FH, two bytes constitute a value

50H
60H
68H

0000H
MAIN

0100H

SP#0DOH

POMO,#00H
POM1,#00H
P1MO,#00H
P1M1,#00H
P2MO0,#00H
P2M1,#00H
P3MO,#00H
P3M1,#00H
P4MO,#00H
P4AM1,#00H
P5MO0,#00H
P5M1,#00H

R7.#50
F_delay_ms

ETO

TRO

AUXR,#080H
AUXR2,#01H
TMOD #0
THO,#HIGH Reload
TLO,#LOW Reload
TRO

F_ADC _init
R7.#50
F_delay_ms
RO,#adc_prev

@RO0,#03H
RO
@RO,#0FFH
RO

A,RO

; ADC 0 value in 50H~5FH, two bytes constitute a value
; 0-point automatic tracking count in 60H~67H

;Initialize TimerO to output a 300KHz clock
;TimerO set as 1T mode

;Enable clock output
;TimerO set as Timer,16 bits Auto Reload.

;Initialize the previous ADC value

A#(adc_prev + CHANNEL * 2),L_Init_Loopl

RO,#TouchZero

@RO0,#03H
RO
@RO,#0FFH
RO

A,RO

;Initialize the ADC 0-point value

A #(TouchZero+CHANNEL * 2),L_Init_Loop2

RO,#TouchZeroCnt

@RO,#0
RO
A,RO

;Initialize the automatic tracking count value

A #(TouchZeroCnt + CHANNEL),L_Init_Loop3

-650 -



STC8H Series Manual

MOV
L_MainLoop:

MOV
LCALL
LCALL
DJINZ
MOV
LCALL
SIMP

F_ADC init:
MOV
MOV
MOV
RET

F_Get_ ADC10bitResult:
MOV
MOV
MOV
ORL
MOV
NOP
NOP
NOP
NOP

L_10bitADC_Loopl:
MOV
JNB
MOV
MOV
MOV
MUL
MOV
MOV
MOV
ANL
ORL
MOV
RET

F_AutoZero:

; This is detected using the sum of the absolute values of the differences between two adjacent samples.

CLR
MOV
L_AutoZero_Loop:

MOV
ADD
ADD
MOV
MOV
MOV
INC

MOV
MOV
MOV
ADD
ADD
MOV

cnt_250ms,#5

R7.#50

F_delay_ms
F_ShowLED
cnt_250ms,L_MainLoop

;Delay 50ms

;Handle key value once

cnt_250ms,#5 ;Processing once 0-point automatic tracking value every 250ms

F_AutoZero
L_MainLoop

P1MO,#00H
P1M1,#0FFH
ADC_CONTR,#080H

ADC_RES#0
ADC_RESL #0
AR7

A#OESH
ADC_CONTR,A

A,ADC_CONTR
ACC.4,L_10bitADC_Loop1l
ADC_CONTR #080H
AADC_RES

B,#04H

AB

R7,A

R6,B

AADC_RESL

A#03H

AR7

R7,A

A
R5,A

AR5

A/ACC
A#LOW (adc)
RO,A

A@RO

R6,A

RO

A@RO

R7,A

AR5

A/ACC
A#LOW (adc_prev+01H)
RO,A

; Zero tracking

;8 channels ADC

;Enable ADC

;Trigger ADC

;Wait for the ADC conversion complement
;Clear flag

; Call once every 250ms
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L_AutoZero_1:

L_AutoZero 2:

CLR
MOV
SUBB
MOV
MOV
DEC
SUBB
MOV
CLR
JNB
SETB
CLR
CLR
SUBB
MOV
MOV
CLR
SUBB
MOV

CLR
MOV
SUBB
MOV
SUBB
JC
MOV

ADD
MOV
MOV
JNB
MOV
ADD
ADD
MOV
MOV
INC
MOV
SIMP

MOV
ADD
MOV
INC
MOV
CLR
SUBB
JC
MOV
MOV
ADD
ADD
MOV
MOV
MOV
INC
MOV

C

AR7
A,@RO
R3,A
AR6

RO
A,@RO
R2,A

FO ;& F
ACC.7,L_AutoZero 1
FO

C

A

AR3
R3,A
AR3

A

AR2
R2,A

Cc

AR3

A#20

AR2

A#00H

L_AutoZero 2

A#LOW (TouchZeroCnt)

AR5

RO,A

@RO,#0
FO,L_AutoZero_3
AR5

A,ACC

A#LOW (TouchZero)
RO,A

@RO0,6

RO

@RO0,7

L AutoZero 3

;Calculate [R2 R3] - #20,if(k >= 20)

:[R2 R3] ,20, Jump

; If the change is large, clear the counter TouchZeroCnt[i] =

; If the change is relatively small, then creep, track 0-point automatically

A#LOW (TouchZeroCnt)
AR5

RO,A

@RO

A,@RO

C

A#20
L_AutoZero_3
@RO,#0

AR5

AACC

A#LOW (adc_prev)
RO,A

A,@RO

R2,A

RO

A,@RO

; Continuously detect small changes 20 times/4 = 5 seconds.

;if(TouchZeroCnt[i] < 20), jump
;TouchZeroCnt[i]= 0;
; Use slowly changing values as 0 points
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MOV R3,A
MOV AR5
ADD A,ACC
ADD A#LOW (TouchZero)
MOV RO,A
MOV @R0,2
INC RO
MOV @R0,3
L_AutoZero_3: ; Save the sampled value adc_prev[i] = j;
MOV AR5
ADD A,ACC
ADD A#LOW (adc_prev)
MOV RO,A
MOV @RO0,6
INC RO
MOV @RO0,7
INC R5
MOV AR5
XRL A#08H
Jz $+5H
LIMP L_AutoZero_Loop
RET
F_check_adc: ; Judge key is pressed or released, with hysteresis control
MOV R4,7
LCALL F_Get_ ADC10bitResult ; The ADC value returned is [R6 R7]
CLR C
MOV A#OFFH
SUBB AR7
MOV R7,A
MOV A#03H
SUBB AR6
MOV R6,A
MOV A R4 ;Save adc[index]
ADD A,ACC
ADD A#LOW (adc)
MOV RO,A
MOV @RO0,6
INC RO
MOV @RO0,7
MOV AR4
ADD A,ACC
ADD A#LOW (TouchZero+01H)
MOV R1,A
MOV AR4
ADD A,ACC
ADD A#LOW (adc)
MOV RO,A
MOV A,@RO
MOV R6,A
INC RO
MOV A,@RO
CLR C
SUBB A QR1 ;Calculate adc[index] - TouchZero[index]
MOV AR6
DEC R1
SUBB A,@R1
JNC L_check_adc_1
MOV R7,#00H
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L _check adc 1:

L _check adc 2:

L _check adc 3:

F_ShowLED:

L_QuitCheck0:

RET

MOV
ADD
ADD
MOV
MOV
ADD
ADD
MOV
CLR
MOV
SUBB
MOV
DEC
MOV
DEC
SUBB
MOV
CLR
MOV
SUBB
MOV
SUBB
JC
MOV
RET

SETB
MOV
SUBB
MOV
SUBB
JNC
MOV
RET

MOV
RET

MOV
LCALL
MOV
ANL
JINZ
MOV
MOV
CPL
MOV

MOV
LCALL
MOV
ANL
INZ
MOV
MOV
CPL

AR4
AACC

A#LOW (TouchZero+01H)

RLA
AR4
AACC

AH#LOW (adc+01H)

RO,A

C
A,@QRO
A@QR1
R7,A
RO
A,@QRO
R1
A@QR1
R6,A

C

AR7

A #40
AR6
A#00H
L _check adc 2
R7.#1

C

AR7

A#20

AR6

A#00H

L _check adc 3
R7.#0

R7,#2

R7.#0
F_check_adc
AR7
A#OFEH
L_QuitCheck0
AR7

C,ACC.0

C

P_LEDO,C

R7,#1
F_check_adc
AR7
AH#OFEH
L_QuitCheckl
AR7

C,ACC.0

C

;if(delta < 40), jump
;if(delta >= 40) return 1; //Key pressed, return 1
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L_QuitCheck1:

L_QuitCheck2:

L_QuitCheck3:

L_QuitCheck4:

L_QuitCheck5:

L_QuitCheckeé:

MOV

MOV
LCALL
MOV
ANL
INZ
MOV
MOV
CPL
MOV

MOV
LCALL
MOV
ANL
INZ
MOV
MOV
CPL
MOV

MOV
LCALL
MOV
ANL
INZ
MOV
MOV
CPL
MOV

MOV
LCALL
MOV
ANL
JINZ
MOV
MOV
CPL
MOV

MOV
LCALL
MOV
ANL
JINZ
MOV
MOV
CPL
MOV

MOV
LCALL
MOV
ANL
INZ
MOV
MOV

P_LED1,C

R7.#2
F_check_adc
AR7
A#OFEH
L_QuitCheck2
AR7

C,ACC.0

C

P_LED2,C

R7#3
F_check_adc
AR7
A#OFEH
L_QuitCheck3
AR7

C,ACC.0

C

P_LED3,C

R7.#4
F_check_adc
AR7
A#OFEH
L_QuitCheck4
AR7

C,ACC.0

C

P_LEDA4,C

R7.#5
F_check_adc
AR7
A#OFEH
L_QuitCheck5
AR7

C,ACC.0

C

P_LED5,C

R7.#6
F_check_adc
AR7
A#OFEH
L_QuitCheck6
AR7

C,ACC.0

C

P_LEDS6,C

R7,#7
F_check_adc
AR7
AH#OFEH
L_QuitCheck7
AR7

C,ACC.0
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CPL C
MOV P_LED7,C
L_QuitCheck?7:
RET
F_delay_ms:
PUSH 3
PUSH 4
L_delay ms_1:
MOV R3#HIGH (Fosc_KHZ / 13)
MOV R4 #LOW (Fosc_KHZ / 13)
L_delay ms_2:
MOV AR4
DEC R4
INZ L_delay ms_3
DEC R3
L_delay ms_3:
DEC A
ORL AR3
INZ L_delay ms_2
DJINZ R7,L_delay ms_1
POP 4
POP 3
RET
END

17.6.6 Key-scan Application Circuit Diagram using ADC

Method for reading the ADC key: Read the ADC value every 10ms or so and save the last 3 readings. If the
change is relatively small, judge the key. When the key is judged be valid, a certain deviation is allowed, such as a
deviation of £16 words.
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17.6.7 Reference circuit diagram for detecting negative voltage

+5V

10K

Test-OUT

0~+5V,
which can be connected to
MCU AD detection port

10K

Test-IN
-5V~+5V

Negative Voltage Conversion Circuit
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17.6.8 The application of common addition circuit in ADC

vee 10K
R1

Vin 10K Vo
R2

Commonly used
adding circuits

Vce
Voo 10K
Rl
Vin 10K
R2

Deformed into the form of
circuit a voltage divider circuit

Simplified addition

Refer to the voltage divider circuit to get formula 1

Formula1l: Vo =Vin +i2 * R2

Formula 2: i2 = (Vce-Vin) / (R1 + R2) {Condition: the current flowing to Vo ~0}

Substituting R1=R2 into formula 2 gives formula 3

Formula 3: i2 = (Vcc-Vin) / 2R2

Substituting formula 3 into formula 1 gives formula 4

Formula 4: Vo = (Vcc + Vin) / 2

According to formula 4, the above circuit can be regarded as an addition circuit.

In the analog-to-digital conversion measurement of the microcontroller, the measured voltage is required to be
greater than O and less than VCC. If the measured voltage is less than 0V, an addition circuit can be used to
increase the measured voltage to above OV. At this time, there are certain requirements for the variation range of

the measured voltage:

Substituting the above conditions into formula 4, the following formula 2 can be obtained

(Vce + Vin) / 2> 0 means Vin> -Vcc
(Vce + Vin) / 2 <Vce means Vin <Vcc

The above 2 formulas can be combined: -Vcc <Vin <VVcc
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18 Sysnchronous Serial Peripheral Interface (SPI)

Product line

SPI

(the SPI clock is the system clock/2 if SPR=11B)

High speed SPI

STC8H1KO08 family

STC8H1K28 family

STC8H3K64S4 family A version

STC8H3K64S4 family A version

STC8H3K64S2 family B version

STC8H3K64S4 family B version

STC8H8K64U family A version

STC8H8K64U family B version

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family

STCBH4K64LCD family

A high-speed serial communication interface, SPI, is integrated in STC8H series of microcontrollers. SPI is
a full-duplex high-speed synchronous communication bus. SPI interface integrated in the STC8H series of
microcontrollers offers two operation modes: master mode and slave mode.

18.1 Registers Related to SPI

Symbol Description Address B7 B6 Bgit Addres;;and Sym?;; B2 Bl B0 S:ISS;

SPSTAT SPI Status register CDH SPIF WCOL - - - - - - 00XX,XXXX

SPCTL SPI Control Register CEH SSIG SPEN DORD MSTR CPOL | CPHA SPR[1:0] 0000,0100

SPDAT SPI Data Register CFH 0000,0000
18.1.1 SPI Status register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

SPSTAT CDH SPIF WCOL - - - - - -

SPIF: SPI transfer completion flag.

When SPI completes sending / receiving 1 byte of data, the hardware will automatically set this bit and
request interrupt to CPU. If the SSIG bit is set to 0, this flag will also be automatically set by hardware to
indicate a mode change of device when the master / slave mode of the device changes due to changes in
the SS pin level.
Note: This bit must be cleared using software writing 1 to it.
WCOL.: SPI write collision flag bit.
This bit is set by hardware when the SPI is writing to the SPDAT register during data transfer.
Note: This bit must be cleared using software by writing 1 to it.

18.1.2 SPI Control Register

Symbol

Address

B7

B6

B5

B4 B3

B2

Bl

BO

SPCTL

CEH

SSIG

SPEN

DORD

MSTR

CPOL

CPHA

SPR[1:0]

SSIG: Control bit of whether SS pin is ignored or not.
0: the SS pin decides whether the device is a master or slave.
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1: the function of SS pin is ignored. MSTR decides whether the device is a master or slave.
SPEN: SPI enable bit.
0: the SPI is disabled.
1: the SPI is enabled.
DORD: Set the transmitted or received SPI data order.
0: The MSB of the data is transmitted firstly.
1: The LSB of the data is transmitted firstly.
MSTR: Master/Slave mode select bit.
To set the mastert mode:
If SSIG =0, the SS pin must be high and set MSTR to 1.
If SSIG =1, it only needs to set MSTR to 1 (ignoring the SS pin level).
To set the slave mode:
If SSIG =0, the SS pin must be low (regardless of the MSTR bit).
If SSIG =1, it only needs to set MSTR to 0 (ignoring the SS pin level).
CPOL.: SPI clock polarity select bit.
0: SCLK is low when idle. The leading edge of SCLK is the rising edge and the trailing edge is the falling
edge.
1: SCLK is high when idle. The leading edge of SCLK is the falling edge and the trailing edge is the
rising edge.
CPHA: SPI clock phase select bit.
0: The first bit of datum is driven when SS pin is low. The datum changes on the trailing edge of SCLK
and is sampled on the leading edge of SCLK. (SSIG must be 0.)
1: The datum is driven on the leading edge of SCLK, and is sampled on the trailing edge.

SPRJ[1:0]: SPI clock frequency select bits
SPR[1:0] | SCLK frequency | SCLK frequency of high speed SPI
00 SYSclk/4 SYSclk/4
01 SYSclk/8 SYSclk/8
10 SYSclk/16 SYSclk/16
11 SYSclk/32 SYSclk/2
18.1.3 SPI Data Register
Symbol | Address B7 | B6 | BS | B4 [ B3 [ B2 | B1L | B0
SPDAT CFH

The SPDAT holds the data to be transmitted or the data received.

18.2 SPICommunication Modes

There are three SPI communication modes: single master and single slave mode, dual devices
configuration mode (any one of them can be a master or slave), single master and multiple slaves mode.

18.2.1 Single Master and Single Slave Mode

Two devices are connected, one of which is fixed as a master and the other as a slave.

Master settings: SSIG set to 1, MSTR set to 1, fixed to be master mode. The master can use any port to
connect the slave SS pin, pull down the slave SS pin to enable the slave.

Slave settings: SSIG is set to 0, SS pin as the chip select signal of the slave.

Single master single slave connection configuration diagram is shown as follows:

- 660 -



STC8H Series Manual

Master Slave
MISO « MISO
MOSI » MOSI
SCLK » SCLK
GPIO » SS

Single master and single slave
configuration

18.2.2 Dual Devices Configuration Mode

Two devices are connected, the master and the slave are not fixed.

Setting Method 1: Both devices are initialized with SSIG set to 0, MSTR set to 1, and SS pin set to bi-
directional mode and output high. Now the both devices are in master mode with not ignoring SS. When one of
the devices needs to initiate a transfer, set its own SS pin to output mode and output low to pull down the other
device's SS pin so that the other device is forcibly set to slave mode.

Set Method 2: Both devices are initialized as slave mode with ignoring SS, where SIG is set to 1 and
MSTR is set to 0. When one of the devices needs to initiate a transfer, detect the SS pin's level firstly. If SS is
high, the device sets itself to master mode with ignoring SS, then starts the data transfer.

The connection configuration of dual devices configuration mode is shown as follows:

Device 1 Device 2
MISO i« » MISO
MOSI (<« » MOSI
SCLK |« » SCLK

SS « » SS

The connection configuration of dual
devices configuration mode

18.2.3 Single Master and Multiple Slaves Mode

Multiple devices are connected, one of which is fixed as a master and others are fixed as slaves.

Master settings: SSIG set to 1, MSTR set to 1, fixed to master mode. The master can use any port to
connect with the SS pins of each slave respectively, and pull down the SS pin of one slave to enable the
corresponding slave device.

Slave settings: SSIG is set to 0, SS pin is used as the chip select signal of the slave.

The configuration diagram of single master multiple slaves is as follows:
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Master Slaves
MISO |-t ’ MISO
MOSI —» MOSI
SCLK PP— SCLK
GPIO ——p—® SS
GPIO

MISO
MOSI
SCLK
SS

The configuration diagram of
single master multiple slaves

18.3 Configure SPI

Control bits Communication port pins Descriptions
SPEN | SSIG | MSTR | SS MISO MOSI SCLK
SP1 is disabled,
0 X X X input input input SS/MOSI/MISO/SCLK are used as
general /O ports
1 0 0 0 output input input Selected as slave
1 0 0 1. high input input Selected as slave, not selected.
impedance
Slavce mode, master mode with
notignoring SS and MSTR is 1. When
. . SS pin is pulled low, MSTR will be
1 0 1-0 10 output ey nput automatically cleared by hardware and
the operating mode will be passively
set to slave mode.
high high .
1 0 1 1 input impegance impegance Master mode, idle state
output output Master mode, ative state
1 1 0 X output input input Slave mode
1 1 1 X input output output Master mode

Additional Considerations for a Slave

When CPHA = 0, SSIG must be 0 (i.e. SS pin can not be ignored). The SS pin must be pulled low before
each serial byte begins transfer and must be reset to high after the transfer completes. The SPDAT register can
not be written while the SS pin is low, otherwise a write collision error will occur. Operation with CPHA =0
and SSIG =1 is undefined.

When CPHA = 1, SSIG may be set to 1 (i.e. the SS pin can be ignored). If SSIG = 0, the SS pin may
remain active low (i.e., stay low all the way) for consecutive transfers. This method is suitable for fixed single
master single slave system.

Additional Considerations for a Master

In SPI, transfers are always initiated by the master. If the SPI is enabled (SPEN = 1) and selected as the
master, the master will initiate SPI clock generator and data transfer by writing to SPI data register, SPDAT. The
data will appear on the MOSI pin a half to one SPI bit-time later after the data is written to SPDAT. The data
written to the SPDAT register of the master is shifted out from the MOSI pin and sent to the MOSI pin of the
slave. And, at the same time the data in SPDAT register of the selected slave is shifted out on MISO pin to the
MISO pin of the master.

- 662 -




STC8H Series Manual

After one byte has been transmitted, the SPI clock generator is stopped, the transfer completion flag (SPIF)
is set, and an SPI interrupt is generated if the SPI interrupt is enabled. The two shift registers for the master and
slave CPUs can be considered as a 16-bit cyclic shift register. As data is shifted from the master to the slave,
data is also shifted in the opposite direction simultaneously. This means that the data of the master and the slave
are exchanged with each other in one shift period.

Change Mode using SS pin

If SPEN = 1, SSIG =0 and MSTR = 1, SPI is enabled in master mode and the SS pin can be configured for
input mode or quasi-bidirectional port mode. In this case, another master can drive this pin low to select the
device as an SPI slave and send data to it. To avoid bus contention, the SPI system clears the slave’s MSTR,
forces MOSI and SCLK to be input mode, and MISO changes to output mode. The SPIF flag in SPSTAT is set,
and if the SPI interrupt is enabled, an SPI interrupt will occur.

The user software must always detect the MSTR bit. If this bit is cleared by a slave selection action and the
user wants to continue using the SPI as a master, the MSTR bit must be set again, otherwise it will remain in
slave mode.

Write Collision

The SPI is single buffered in the transmition process and double buffered in receiving process. New data
for transmission can not be written to the shift register until the previous transmission is complete. The WCOL
bit will be set to indicate that a data write collision error has occurred when the data register SPDAT is written
during transmission. In this case, the data currently being transmitted will continue to be transmitted, and the
newly written data will be lost.

A write collision condition on the master is rare when write collision detection is performed on a master or
slave because the master has full control of the data transfer. However, a write collision may occur on the slave
because the slave can not control it when the master initiates the transfer.

When receiving data, the received data is transferred to a parallel read data buffer, which will release the
shift register for the next data reception. However, the received data must be read from the data register before
the next character is completely shifted in. Otherwise, the previous received data will be lost.

WCOL can be cleared by software by writing “1” to it.

18.4 Data Format

The clock phase control bit, CPHA, of the SPI allows the user to set the clock edge when the data is
sampled and changed. The clock polarity bit, CPOL, allows the user to set the clock polarity. The following
illustrations show the SPI communication timing under different clock phases and polarity settings.

1 2 3 4 | 5 6 7 8
SCLK (croL=0) | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
SCLK (cpoL=1) . } k ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Sample at the leading edge '
MOSI (inpu) DORD=0 'y MSB /6 ; 3 : 5 5 vss

Change data at the trailing edge

DORD=0 mse | 6 5 Z 3 1 LsB
MISO (output) popp-1 1 2 3 4 5 6 MSB

N

-

| The falling edge triggers the slave to send the 1st bit of data Invalid data -~
SS (if SSIG=0) f T

SPI slave transfer format with CPHA=0
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12 s 4 s s
SCLK (cPoL=0) ‘ ‘ ‘ ‘ ‘ ‘
SCLK (cpot=) S e S S R e | | ]
" Sample at the trailing edge
: DORD=0 I MSB 6 5 2 3 L(SB
MOSI (input) popp=y | LsB 1 2 3 4 MSB
/ Drive at the leading edge
DORD=0 MSB 6 5 i 3 LSB
MISO (output) DOM LSB 1 2 3 4 MSB
| Invalid data
SS (i SSIG=0) } T
SPI slave transfer format with CPHA=1
b1 . 2 4+ 3 . 4 o 5 1 &8 7 8
SCLK (cPoL-9) T e O O R e O | |
SCLK (cpot=1) S S e e e | |
‘ / Change data at the trailing edge
DORD=0 MSB 6 5 7] 3 2 1 LSB
MOSI (output) popp-1 LSB >( 1 2 3 4 5 6 MSB
v Sample at the leading edge
: DORD=0 MSB 6 5 ] 3 2 1 LSB
MISO (input) popp-y LSB 1 2 3 4 5 6 MSB
SS (1 ssIG=0)
SPI master transfer format with CPHA=0
1z s 4 s e 7w
SCLK (cpoL=0) ‘ ‘ ‘ ‘ ‘ ‘ ‘
e S O O O O B O
‘} y Sample at the trailing edge
DORD=0 \/  MSB 6 5 2 3 2 1 LSB
MOSI (output) pogp-s >< LsB 1 2 3 4 5 6 MSB
| Drive at the leading edge
: DORD=0 MSB 6 5 ] 3 2 1 LSB
MISO (input) 5opp- X LSB 1 2 3 4 5 6 MSB

SS (if ssIG=0)

SPI master transfer format with CPHA=1
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18.5 Example Routines
18.5.1 Master Routine of Single Master Single Slave Mode (Interrupt
Mode)

C language code
//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr SPSTAT = Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4aM1 = 0xbs;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = Oxca;
shit SS = P110;
shit LED = P1ng;
bit busy;
void SPI_Isr() interrupt 9
{

SPSTAT = 0xc0; /IClear interrupt flag

SS=1; /[Pull up the SS pin of the slave

busy = 0;

LED = ILED; [[Test port
}
void main()
{

POMO = 0x00;

POM1 = 0x00;

P1MO0 = 0x00;

P1M1 = 0x00;

P2MO0 = 0x00;

P2M1 = 0x00;

P3MO = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4AM1 = 0x00;
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P5MO0 = 0x00;
P5M1 = 0x00;
LED =1;
SS=1;
busy = 0;
SPCTL = 0x50; /IEnable SPI master mode
SPSTAT = 0xc0; /[Clear interrupt flag
IE2 = ESPI; /[Enable SPI interrupt
EA=1;
while (1)
{
while (busy);
busy = 1;
SS=0; /[Pull down the slave SS pin
SPDAT = 0x5a; /ISend test data
}

Assembly code

;Operating frequency for test is 11.0592MHz

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
1IE2 DATA 0AFH
ESPI EQU 02H
BUSY BIT 20H.0
SS BIT P1.0
LED BIT P1.1
POM1 DATA 093H
POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
P4AMO DATA 0B4H
P5M1 DATA 0C9H
P5M0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
MOV SPSTAT,#0COH ;Clear interrupt flag
SETB SS ;Pull up the SS pin of the slave
CLR BUSY
CPL LED
RETI
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MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO0, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
SETB LED
SETB SS
CLR BUSY
MOV SPCTL,#50H ;Enable SP1 master mode
MOV SPSTAT #0COH ;Clear interrupt flag
MOV |E2 #ESPI ;Enable SPI interrupt
SETB EA
LOOP:
JB BUSY,$
SETB BUSY
CLR SS ;Pull down the slave SS pin
MOV SPDAT #5AH :Send test data
JMP LOOP
END

18.5.2 Slave Routine of Single Master Single Slave Mode (Interrupt
Mode)

C language code
/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr SPSTAT = 0Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
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sfr
sfr
sfr
sfr
sfr
sfr

shit

void SPI_Isr() interrupt 9

{

P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

LED

SPSTAT = 0xc0;

SPDAT = SPDAT,;
=ILED;

LED
}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

SPCTL = 0x40;
SPSTAT = 0xc0;

IE2 =

EA=

ESPI;
1

while (1);

0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P1/L;

/[Clear interrupt flag

/[Transmit the received data back to the master

/[Test port

/[Enable SPI slave mode
/[Clear interrupt flag
/IEnable SPI interrupt

Assembly code

;Operating frequency for test is 11.0592MHz

SPSTAT
SPCTL
SPDAT
1IE2
ESPI

LED

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
PAM1

DATA
DATA
DATA
DATA
EQU

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

0CDH
0CEH
0CFH
0AFH
02H

P1.1

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
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P4MO
P5M1
P5MO

SPIISR:

MAIN:

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

MOV
MOV
CPL

RETI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
SETB
JMP

END

0B4H
0C9H
0CAH

0000H
MAIN
004BH
SPIISR

0100H

SPSTAT #0COH ;Clear interrupt flag
SPDAT,SPDAT ;Transmit the received data back to the master
LED

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

SPCTL,#40H ;Enable SPI slave mode
SPSTAT,#0COH ;Clear interrupt flag
|E2 #ESPI ;Enable SPI interrupt
EA

$

18.5.3 Master Routine of Single Master Single Slave Mode (Polling

Mode)

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr
sfr
sfr
sfr
sfr
sfr

POM1
POMO
P1IM1
P1MO
P2M1
P2MO

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
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sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
sfr SPSTAT = Oxcd;
sfr SPCTL = 0xce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
shit SS = P170;
shit LED = Ping;
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO = 0x00;
P5M1 = 0x00;
LED=1;
SS=1;
SPCTL = 0x50;
SPSTAT = 0xc0;
while (1)
{
SS=0;
SPDAT = 0x5a;
while (I(SPSTAT & 0x80));
SPSTAT = 0xcO0;
SS=1;
LED = 'LED;
}
}

/[Enable SPI master mode
/[Clear interrupt flag

/[Pull down the slave SS pin
//Send test data

/IQuery completion flag
/[Clear interrupt flag

/IPull up the SS pin of the slave
/[Test port

Assembly code

;Operating frequency for test is 11.0592MHz

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
1E2 DATA O0AFH
ESPI EQU 02H
SS BIT P1.0
LED BIT P1.1
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POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

LOOP:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

SETB
SETB

MOV
MOV

CLR
MOV
MOV
JNB
MOV
SETB
CPL
JMP

END

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

LED
SS

SPCTL,#50H ;Enable SP1 master mode
SPSTAT,#0COH ;Clear interrupt flag

SS ;Pull down the slave SS pin
SPDAT #5AH ;Send test data

A,SPSTAT ;Query completion flag
ACC.7,$-2

SPSTAT,#0COH ;Clear interrupt flag

SS

LED

LOOP

18.5.4 Slave Routine of Single Master Single Slave Mode (Polling

Mode)

C language code
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/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr
sfr
sfr
sfr

#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

SPSTAT
SPCTL
SPDAT
1E2 =
ESPI

POM1 =
POMO =
P1IM1 =
P1MO =
P2M1 =
P2MO =
P3M1 =
P3MO =
P4AM1 =
P4MO =
P5M1 =
P5MO =

LED =

void SPI_Isr() interrupt 9

{
}

SPSTAT = 0xc0;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

SPCTL = 0x40;
SPSTAT = 0xc0;

while (1)

{

Oxcd;
Oxce;
0xcf;
Oxaf;
0x02

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P1/L;

while (1(SPSTAT & 0x80));

SPSTAT = 0xc0;
SPDAT = SPDAT;
LED = ILED;

/[Clear interrupt flag

/[Enable SPI slave mode
/[Clear interrupt flag

/IQuery completion flag

/[Clear interrupt flag

/[Transmit the received data back to the master
/[Test port

Assembly code
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;Operating frequency for test is 11.0592MHz

SPSTAT
SPCTL
SPDAT
1E2
ESPI

LED

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

MAIN:

LOOP:

DATA
DATA
DATA
DATA
EQU

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

MOV
JNB
MOV
MOV
CPL
JMP

END

0CDH
0CEH
0CFH
0AFH
02H

P11

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

SPCTL,#40H ;Enable SPI slave mode
SPSTAT,#0COH ;Clear interrupt flag

A,SPSTAT ;Query completion flag

ACC.7,$-2

SPSTAT,#0COH ;Clear interrupt flag

SPDAT,SPDAT ;Transmit the received data back to the master
LED

LOOP
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18.5.5 Routine of Mutual Master-Slave Mode (Interrupt Mode)

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

sfr SPSTAT =
sfr SPCTL

sfr SPDAT =
sfr 1E2 =
#define  ESPI

sfr POM1 =
sfr POMO =
sfr PiM1 =
sfr P1MO =
sfr P2M1 =
sfr P2MO =
sfr pP3M1 =
sfr P3MO =
sfr P4M1 =
sfr P4AMO =
sfr P5M1 =
sfr P5MO =
shit SS =
shit LED =
shit KEY =

void SPI1_Isr() interrupt 9

{

}

SPSTAT = 0xc0;
if (SPCTL & 0x10)
{
SS=1;
SPCTL = 0x40;

SPDAT = SPDAT;

}
LED = ILED;

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;

Oxcd;
Oxce;
Oxcf;
Oxaf

0x02

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P110;
P17,
P0™0;

/[Clear interrupt flag
/IMaster mode

/[Pull up the SS pin of the slave
/IReset to slave and standby

/ISlave mode
/ITransmit the received data back to the master

[[Test port
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P5MO0 = 0x00;
P5M1 = 0x00;
LED =1;
KEY =1;
SS=1;
SPCTL = 0x40; /[Enable SPI slave modeand standby
SPSTAT = 0xc0; /[Clear interrupt flag
IE2 = ESPI; /[Enable SPI interrupt
EA=1;
while (1)
{
if ('KEY) /IWait for the key to trigger
{
SPCTL = 0x50; /IEnable SPI master mode
SS=0; /[Pull down the slave SS pin
SPDAT = 0x5a; /ISend test data
while (IKEY); /IWait for the keys to be released
}
}

Assembly code

;Operating frequency for test is 11.0592MHz

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
1IE2 DATA 0AFH
ESPI EQU 02H
SS BIT P1.0
LED BIT P1.1
KEY BIT P0.0
POM1 DATA 093H
POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
P4AMO DATA 0B4H
P5M1 DATA 0C9H
P5M0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
PUSH ACC
MOV SPSTAT,#0COH ;Clear interrupt flag
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MOV
JB
SLAVE:
MOV
IMP
MASTER:
SETB
MOV
ISREXIT:
CPL
POP
RETI

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

SETB
SETB
SETB

MOV
MOV
MOV
SETB

LOOP:
JB
MOV
CLR
MOV
JNB
JMP

END

A,SPCTL
ACC.4,MASTER

SPDAT,SPDAT
ISREXIT

SS
SPCTL,#40H

LED
ACC

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

SS
LED
KEY

SPCTL,#40H
SPSTAT #0COH
IE2,#ESPI

EA

KEY,LOOP
SPCTL,#50H
SS

SPDAT #5AH
KEY,$

LOOP

;Transmit the received data back to the master

;Pull up the SS pin of the slave
;Reset to slave and standby

;Enable SPI slave mode and standby
;Clear interrupt flag
;Enable SPI interrupt

;Wait for the key to trigger
;Enable SPI master mode
;Pull down the slave SS pin

;Send test data

;Wait for the keys to be released

18.5.6 Routine of Mutual Master-Slave Mode (Polling Mode)

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h""

sfr SPSTAT
sfr SPCTL

Oxcd;
Oxce;
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sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit SS = P170;
shit LED = Ping;
shit KEY = POO;
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO = 0x00;
P5M1 = 0x00;
LED=1;
KEY =1;
SS=1;
SPCTL = 0x40;
SPSTAT = 0xc0;
while (1)
{
if ('KEY)
{
SPCTL = 0x50;
SS=0;
SPDAT = 0x5a;
while (IKEY);
}
if (SPSTAT & 0x80)
{
SPSTAT = 0xc0;
if (SPCTL & 0x10)
{
SS=1;
SPCTL = 0x40;

/[Enable SPI slave mode and standby
/[Clear interrupt flag

/IWait for the key to trigger

/[Enable SP1 master mode
/[Pull down the slave SS pin
//Send test data

/IWait for the keys to be released

/[Clear interrupt flag

/[Master mode
/IPull up the SS pin of the slave
/IReset to slave and standby
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}

else
{
SPDAT = SPDAT;

}
LED = ILED;

/ISlave mode
/[Transmit the received data back to the master

/[Test port

Assembly code

;Operating frequency for test is 11.0592MHz

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
IE2 DATA 0AFH
ESPI EQU 02H
ss BIT P1.0
LED BIT P1.1
KEY BIT P0.0
POM1 DATA 093H
POMO DATA 094H
P1IM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
PAM1 DATA 0B3H
PAMO DATA 0B4H
P5M1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV P2M1, #00H
MOV P3MO, #00H
MOV P3M1, #00H
MOV P4AMO, #00H
MOV P4AM1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
SETB ss
SETB LED
SETB KEY
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LOOP:

SKIP:

SLAVE:

MASTER:

MOV
MOV

JB
MOV
CLR
MOV
JNB

MOV
JNB
MOV
MOV
JB

MOV
CPL
JMP

SETB
MOV
CPL
JMP

END

SPCTL,#40H ;Enable SPI slave mode and standby
SPSTAT #0COH ;Clear interrupt flag

KEY,SKIP ;Wait for the key to trigger
SPCTL,#50H ;Enable SP1 master mode

SS ;Pull down the slave SS pin
SPDAT #5AH ;Send test data

KEY,$ ;Wait for the keys to be released
A,SPSTAT

ACC.7,LOOP

SPSTAT #0COH ;Clear interrupt flag

A,SPCTL

ACC.4,MASTER

SPDAT,SPDAT ;Transmit the received data back to the master
LED
LOOP

SS ;Pull up the SS pin of the slave
SPCTL,#40H ;Reset to slave and standby
LED

LOOP
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19 12C Bus

o
@]

Product line

STC8H1KO08 family

STC8H1K28 family

STC8H3K64S4 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family

STC8H4K64LCD family

An 12C serial bus controller is integrated in the STC8H series of microcontrollers. 1°C is a high-speed
synchronous communication bus, which uses SCL (clock line) and SDA (data line) to carry out two-wire
synchronous communication. For the port allocation of SCL and SDA, STC8H series of microcontrollers
provide pin switch mode that can switch SCL and SDA to different I/O ports. Therefor, it is convenience to use
a set of 12C as multiple sets of 12C buses through time sharing.

Compared with the standard I12C protocol, the following two mechanisms are ignored:
® No arbitration will be performed after the start signal (START) is sent.
® No timeout detection when the clock signal (SCL) stays at low level.

The 12C bus of the STC8H series of microcontrollers offer two modes of operation: master mode (SCL is
the output port, which is used to transmit synchronous clock signal) and slave mode (SCL is the input port,
which is used to receive the synchronous clock signal).

STC innovation: When the 1°C serial bus controller of STC works in slave mode, the falling edge signal of
SDA pin can wake up the MCU which is in power-down mode. (Note: Due to the fast 12C transmission speed,
the first packet of data after the MCU wakes up is generally incorrect.)

19.1 Registers Related to I°C

o Bit Address and Symbol Reset

Symbol Description Address B7 B6 B [ B4 | B [ B2 [ BL | B0 Value
12CCFG 12C Configuration Register FE80H ENI2C MSSL MSSPEEDI6:1] 0000,0000
12CMSCR 1C Master Control Register FE81H EMSI - - - MSCMDJ[3:0] 0xxx,0000
12CMSST 12C Master Status Register FE82H | MSBUSY MSIF - - - - MSACKI | MSACKO |00xx,xx00
12CSLCR 12C Slave Control Register FE83H - ESTAI ERXI ETXI ESTOI - - SLRST |x000,0xx0
12CSLST 1°C Slave Status Register FE84H | SLBUSY STAIF RXIF TXIF STOIF | TXING | SLACKI | SLACKO {0000,0000
12CSLADR 1°C Slave Address Register FE85H SLADR][6:0] MA  ]0000,0000
12CTXD 12C Data Transmission Register | FE86H 0000,0000
12CRXD 1C Data Receive Register FE87H 0000,0000
i2cmsaux | MaSIe’RAe;?‘S't';f’y Control | peggyy - ‘ - ‘ - ‘ - ‘ - ‘ : ‘ - ‘ WDTA  [x00¢ %00
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19.2 12C Master Mode

19.2.1 12C Configuration Register (I2CCFG)

Symbol Address B7 B6 B5 | B4 | B3 | B2 [ B1L | BO

12CCFG FE80H ENI2C MSSL MSSPEEDI5:0]

ENI2C: I?C function enable bit
0: disable 12C function
1: enable I°Cfunction
MSSL: I1°C mode selection bit
0: Salve mode
1: Master mode
MSSPEEDI5:0]: I2C bus speed control bits (clocks to wait), 12C bus speed=Fosc / 2 / (MSSPEED * 2 + 4)

MSSPEEDI5:0] | Corresponding clocks
0 4
1 6
2 8
X 2X+4
62 128
63 130

The waiting parameter set by the MSSPEED is valid only when the 12C module is operating in the master
mode. The waiting parameter is mainly used for the following signals in master mode:

Tssta: Setup Time of START

THsTA: Hold Time of START

Tssto: Setup Time of STOP

Thsto: Hold Time of STOP

ThekL: Hold Time of SCL Low

sece [ 1 ] |

ETSSTAE | ETSSTOE | ETHCKLE | .
<> ! g ! <—»_—» <« Fixedto1clock
1 Thsta! I Thsto! I ThokH
<5 | ER | ; -
START STOP DATA

Example 1: When MSSPEED=10, Tss'rA=THSTA=T55TO=TH5TO=THCKL=24/FOSC
Example 2: When 400K 12C bus speed is required at 24MHz operating frequency,
MSSPEED=(24M / 400K / 2 - 4) | 2=13

19.2.2 1°C Master Control Register (I2CMSCR)

Symbol Address B7 B6 B5 B4 B3 | B2 | B1 | BO

12CMSCR FE81H EMSI - - - MSCMD[3:0]

EMSI: Master mode interrupt enable control bit
0: disable master mode interrupt
1: enable master mode interrupt
MSCMD[3:0]: master command bits
0000: Standby, no action
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0001: START command. Send a START signal. If the I2C controller is in idle state currently, i.e. MSBUSY
(12CMSST.7) is 0, writing this command will make the controller enter the busy status, and the
hardware will set the MSBUSY status bit automatically and start sending START signal. If the 1°C

controller is busy currently, writing this command will triger to send the START signal. Sending the
START signal waveform is shown below:

0010: Send data command.

After writing this command, the 12C bus controller will generate 8 clocks on the SCL pin and send

the data in the 1I2CTXD register bit by bit to the SDA pin (send MSB firstly). The waveform of the
transmitting data is shown in the following figure:

sc. | L) [ L] |

SDA
7 D6 D5 D4 D3 D2
(output)

D1 DO

0011: Receive ACK command.

After writing this command, the 12C bus controller will generate a clock on the SCL pin and save the

data bit read from SDA to MSACKI (12CMSST.1). The waveform of the receiving ACK is shown
below:

SCL
SDA N
(input)

0100: Receive data command.
After writing this command, the 1°C bus controller will generate 8 clocks on the SCL pin, and

sequentially shift the data bit read from SDA to the I2CRXD register (receiving MSB firstly). The
waveform of the receiving data is as shown in the figure below:

("igj‘t) \< D7 D6 D5 D4 D3 D2 D1 Do Y

set. | L) [ L] |

0101: Send ACK command.

After writing this command, the 12C bus controller will generate a clock on the SCL pin and send the
data bit in MSACKO (12CMSST.0) to SDA. The waveform of sending ACK is shown below:

SCL

SDA

(output)
0110: Send STOP signal.

After writing this command, the 12C bus controller starts sending STOP signal. After the signal is

sent, the hardware clears the MSBUSY status bit automatically. The waveform of STOP signal is
shown below:
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0111: Reserved.

1000: Reserved.

1001: Start command + send data command + receive ACK command.
This command is a combination of command 0001, command 0010 and command 0011. After
wrting this command, the controller will execute these three commands in sequence.

1010: Send data command + receive ACK command.
This command is a combination of command 0010 and command 0011. After writing this command,
the controller will execute these two commands in sequence.

1011: Receive data command + send ACK (0) command.
This command is a combination of command 0100 and command 0101. After writing this command,
the controller will execute these two commands in sequence.

Note: The response signal returned by this command is fixed as ACK (0) and is not affected by the
MSACKO hit.

1100: Receive data command + send NAK (1) command.

This command is a combination of command 0100 and command 0101. After writing this command,
the controller will execute these two commands in sequence.

Note: The response signal returned by this command is fixed to NAK (1), and is not affected by the
MSACKO bit.

19.2.3 I1°C Master Auxiliary Control Register (I2CMSAUX)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

I2CMSAUX FE88H - - - - WDTA

WDTA: 12C data automatic transmission enable bit in master mode.
0: disable automatic transmission
1: enable automatic transmission
If the automatic transmission function is enabled, when the MCU finishes writing to the 12CTXD data
register, the 12C controller will trigger the "1010" command automatically, that is, it will send data
automatically and receive the ACK signal.

19.2.4 1°C Master Status Register (I2CMSST)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

12CMSST FE82H MSBUSY MSIF - - - MSACKI | MSACKO

MSBUSY: status bit of 1°C controller in master mode. (Read- only)

0: the controller is in idle state.

1: the controller is in busy state.

When the 1°C controller is in master mode, the controller will enter the busy state after sending the START
signal in the idle state. The busy state will be maintained until the STOP signal is successfully transmitted,
and the state will return to the idle.

MSIF: master mode interrupt request bit (interrupt flag bit). When the 12C controller in the master mode executes
the MSCMD command in the completion register I2CMSCR, it generates an interrupt signal. This bit is set
to 1 by hardware automatically to request an interrupt to CPU. The MSIF bit must be cleared by software
after responding to the interrupt.

MSACKI: In master mode, it is the ACK datum received after sending the “011” command to the MSCMD bit
in 2CMSCR.

MSACKO: In master mode, it is the ACK signal ready to be transmitted. When the “101” command is sent to
the MSCMD bit of I2CMSCR, the controller will read the datum of this bit automatically and send it as
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ACK to SDA.
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19.3 I2C Slave Mode

19.3.1 I?C Slave Control Register (I2CSLCR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

I2CSLCR FE83H - ESTAI ERXI ETXI | ESTOI - - SLRST

ESTALI: interrupt enable bit when receiving START signal in slave mode.

0: disable interrupt when receiving START signal in slave mode.

1: enable interrupt when receiving START signal in slave mode.
ERXI: interrupt enable bit after 1 byte datum is received in slave mode

0: disable interrupt after a datum is received in slave mode.

1: enable interrupt after 1 byte datum is reveived in slave mode.
ERXI: interrupt enable bit after 1 byte datum is sent in slave mode

0: disable interrupt after a datum is sent in slave mode.

1: enable interrupt after 1 byte datum is sent in slave mode.
ESTOI: interrupt enable bit after STOP signal is received in slave mode.

0: disable interrupt after STOP signal is received in slave mode.

1: enable interrupt after STOP signal is received in slave mode.
SLRST: reset slave mode

19.3.2 I°C Slave Status Register (I2CSLST)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

12CSLST FE84H SLBUSY STAIF RXIF TXIF | STOIF - SLACKI | SLACKO

SLBUSY: status bit of 12C controller in slave mode. (Read-only)

0: the controller is in idle state.

1: the controller is in busy state.

When the 12C controller is in slave mode, the controller will continue to detect the subsequent device
address data when it receives the START signal from the master in idle state. If the device address
matches the slave address set in the current I2CSLADR register, the controller will enter the busy state.
And the busy state will be maintained until receives a STOP signal sent by the master successfully, and
then the state will return to idle.

STAIF: interrupt request bit after START signal is received in slave mode. After the 12C controller in slave mode
receives the START signal, this bit is set by hardware automatically and requests interrupt to CPU. The
STAIF bit must be cleared by software after the interrupt is responded. The time point of STAIF being set
is shown below:

STAIF is set
to 1 here

RXIF: interrupt request bit after 1-byte datum is received in slave mode. After the 12C controller in slave mode
receives a 1-byte datum, this bit is set by hardware automatically at the falling edge of the 8th clock and
will request interrupt to CPU. The RXIF bit must be cleared by software after the interrupt is responded.
The time point of RXIF being set is shown in the figure below:
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sece. | [ [0 L L0 L L ]

SDA D7 D6 D5 D4 D3 D2 D1 DO ACK )

(input) ;
RXIF is set to 1 here 4?

TXIF: interrupt request bit after 1-byte datum transmission is completed in slave mode. After the 12C controller
in slave mode completes sending 1 byte of datum and receives a 1-bit ACK signal successfully, this bit is
set by hardware automatically at the falling edge of the 9" clock and requests an interrupt to CPU. TXIF
bit must be cleared by software after the interrupt is responded. The time point of TXIF being set is shown
below:

see | [ L L0 L L L L

SDA

D6 D5 D4 D3 D2 D1 DO ACK |
(output) :

TXIF is set to 1 here J

STOIF: interrupt request bit after STOP signal is received in slave mode. After the 1°C controller in slave mode
receives the STOP signal, this bit is set by hardware automatically and requests interrupt to CPU. The
STOIF bit must be cleared by software after the interrupt is serviced. The time point of STOIF being set is

shown below:
SCL
SDA
(input) J

L STOIF is set to 1 here
SLACKI: ACK data received in slave mode
SLACKO: the ACK signal ready to send out in slave mode.

SCL

.S DA A6 A5 A4 A3 A2 Al A0 RIW ACK
(input)
S~— —_—— I
START Device address read/
signal write

0: read state in slave mode and write state in master mode
1: write state in slave mode and read state in master mode

19.3.3 1°C Slave Address Register (I2CSLADR)

Symbol | Address B7 | B6 | B5 [ B4 ]| B3 | B2 | B1 BO

I2CSLADR FE85H 12CSLADR[7:1] MA

I2CSLADR[7:1]: the slave device address
When the 12C controller is in slave mode, the controller will continue to detect the device address and read
/ write signals sent by the master after it receives the START signal. If the device address sent by the
master matches the slave device address set in SLADR[6: 0], the controller will request an interrupt to
CPU to process the I12C event. Otherwise, if the device address does not match, the 12C controller
continues to monitor, wait for the next START signal, and match the next device address.
MA: Slave device address matching control bit
0: The device address must be the same as I2CSLADR[7:1].
1: Ignore the settings in I2CSLADR]7:1] and match all device addresses.

Note: The 12C bus protocol stipulates that a maximum of 128 12C devices (theoretical value) can be
mounted on the 12C bus, and different 12C devices are identified by different 12C slave device
addresses. After the 12C master sends the start signal, the upper 7 bits of the first data (DATAO) sent are
the slave device address (DATAQ[7:1] is the 12C device address), and the lowest bit is the read and
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write signal. When the 12C device slave address register MA (I2CSLADR.0) is 1, it means that the 12C
slave can accept all device addresses. At this time, any device address sent by the host, that is,
DATAOQ[7:1] is any value, the slave Can respond. When 12C device slave address register MA
(I2CSLADR.0)

When it is 0, the device address DATAQ[7:1] sent by the host must be the same as the device address
1I2CSLADR[7:1] of the slave to access this slave device

ScL o B b b
SDA D7 D6 D5 D4 D3 D2 D1 DO Ack )
RIW A
I2CSLADR | A A6 A5 A4 A3 A2 AL | 1]
register A
I
Since MA=1, all slave addresses
can be accepted, so the ACK
signal can be given at this time
sCL L] | L L L
SDA | D7 D6 D5 D4 D3 D2 D1 DO Ack )
A A A J A A A RIW J
A/ Y Y A Y Y Y
I2CSLADR | A A6 A5 A4 A [ A [ a | o |
register A
I
Since MA=0, the device can only give an
ACK signal when the device address D[7:1]
sent by the host is the same as the slave
device address I2CSLADR[7:1] set by 12C

19.3.4 12C data registers (I2CTXD, 12CRXD)

Symbol | Address B7 B6 | | B4 | B3 | B2 | B1 | BO
12CTXD FE86H
12CRXD FE87H

I2CTXD is the I°C transmit data register that holds the 1°C data to be transmitted.
I2CRXD is the I12C receive data register that holds the 1°C data received.
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19.4 Example Routines
19.4.1 1°C is Used to Access AT24C256 in Master Mode (Interrupt
Mode)

C language code
/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h""

sfr P_Sw2 =  Oxba;

#define  12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define  12CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define  12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define  12CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define  12CSLST (*(unsigned char volatile xdata *)0xfe84)
#define  12CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define  12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define  12CRXD (*(unsigned char volatile xdata *)0xfe87)
sfr POM1 = 0x93;

sfr POMO = 0x94;

sfr P1M1 = 0x91;

sfr P1MO = 0x92;

sfr P2M1 = 0x95;

sfr P2MO0 = 0x96;

sfr P3M1 = 0xb1;

sfr P3MO = 0xb2;

sfr PAM1 = 0xb3;

sfr P4AMO = 0xb4;

sfr P5M1 = 0xc9;

sfr P5MO0 = 0Oxca;

shit SDA = P174;

shit SCL = P1/5;

bit busy;

void 12C_Isr() interrupt 24
{
_push_(P_SwW2);
P_SW2 |= 0x80;
if (I2CMSST & 0x40)
{
I2CMSST &= ~0x40; /[Clear interrupt flag
busy = 0;
}
_pop_(P_SW2);
}

void Start()

{
busy = 1;
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I2CMSCR = 0x81;
while (busy);
}

void SendData(char dat)
{

12CTXD = dat;
busy = 1;
12CMSCR = 0x82;
while (busy);

}

void RecvACK()

{
busy = 1;
12CMSCR = 0x83;
while (busy);

}

char RecvData()

{
busy = 1;
12CMSCR = 0x84;
while (busy);
return 12CRXD;

}

void SendACK()

{
12CMSST = 0x00;
busy = 1;
12CMSCR = 0x85;
while (busy);

}

void SendNAK()

{
12CMSST = 0x01;
busy = 1;
12CMSCR = 0x85;
while (busy);

}

void Stop()

{
busy = 1;
12CMSCR = 0x86;
while (busy);

}

void Delay()

{
inti;

for (i=0; i<3000; i++)
{
_nhop_();
_nhop_();
_nhop_();

/ISend START command

/I\Write data to the data buffer

/ISend a SEND command

/ISend read ACK command

/ISend RECV command

//Setup the ACK signal

/ISend ACK command

/ISetup the NAK signal

/ISend ACK command

/ISend STOP command
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_hop_();

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW?2 = 0x80;

12CCFG = 0xe0;
12CMSST = 0x00;
EA=1;

Start();  //Send start command
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();
SendData(0x78);
RecvACK();

Stop();

Delay();

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
Start();
SendData(Oxal);
RecvACK();

PO = RecvData();
SendACK();

P2 = RecvData();
SendNAK();

Stop();
P_SW2 = 0x00;

while (1);

/[Enable 12C master mode

/ISend device address + write command
/ISend storage address high byte
/ISend storage address low byte

/I\Write test data 1

/I\Write test data 2

//Send stop command

/IWaiting for the device to write data

/ISend start command
/ISend device address + write command

/ISend storage address high byte
/ISend storage address low byte

/ISend start command
/ISend device address + read command

/IRead data 1
/IRead data 2

//Send stop command
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}

Assembly code

;Operating frequency for test is 11.0592MHz

P_Sw2

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

SDA
SCL

BUSY

POM1
POMO
P1IM1
P1MO
P2M1
P2MO0
P3M1
P3MO0
P4AM1
P4MO
P5M1
P5MO0

12CISR:

START:

DATA

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

BIT
BIT

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
PUSH

MOV
MOVX
ANL
MOV
MOVX
CLR

POP
POP
POP
RETI

SETB

O0BAH

OFE80H
OFE81H
OFE82H
OFE83H
OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P1.5

20H.0

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN
00C3H
12CISR

0100H

ACC
DPL
DPH

DPTR#I2CMSST ;Clear interrupt flag
A,@DPTR

A#NOT 40H

DPTR,#12CMSST

@DPTR,A

BUSY ;Reset busy flag

DPH

DPL
ACC

BUSY
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MOV
MOV
MOVX
JMP
SENDDATA:
MOV
MOVX
SETB
MOV
MOV
MOVX
JMP
RECVACK:
SETB
MOV
MOV
MOVX
JMP
RECVDATA:
SETB
MOV
MOV
MOVX
CALL
MOV
MOVX
RET
SENDACK:
MOV
MOV
MOVX
SETB
MOV
MOV
MOVX
JMP
SENDNAK:
MOV
MOV
MOVX
SETB
MOV
MOV
MOVX
JMP
STOP:
SETB
MOV
MOV
MOVX
JMP
WAIT:
JB
RET

DELAY:
MOV
MOV
DELAY1:

A,#10000001B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CTXD
@DPTR,A

BUSY
A,#10000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

BUSY
A,#10000011B
DPTR,#12CMSCR
@DPTR,A

WAIT

BUSY
A,#10000100B
DPTR,#12CMSCR
@DPTR,A

WAIT
DPTR,#I2CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST
@DPTR,A

BUSY
A,#10000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A

BUSY
A,#10000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

BUSY
A,#10000110B
DPTR,#I12CMSCR
@DPTR,A

WAIT

BUSY,$

RO,#0
R1,#0

;Send START command

;Write data to the data buffer

;Send a SEND command

;Send read ACK command

;Send RECV command

;Read data from the data buffer

;Setup the ACK signal

;Send ACK command

;Setup the NAK signal

;Send ACK command

;Send STOP command

;Wait for the command to be sent
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MAIN:

NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOVX
MOV
MOV
MOVX
SETB

CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
CALL

CALL

CALL
MOV
CALL
CALL
MOV
CALL

R1,DELAY1
RO,DELAY1

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H

A,#11100000B ;Set the 12C module as master mode
DPTR#I2CCFG

@DPTR,A

A,#00000000B

DPTR#I2CMSST

@DPTR,A

EA

START ;Send start command

A#0AOH

SENDDATA ;Send device address + write command
RECVACK

A#000H ;Send storage address high byte
SENDDATA

RECVACK

A#000H ;Send storage address low byte
SENDDATA

RECVACK

A#12H :Write test data 1

SENDDATA

RECVACK

A#78H :Write test data 2

SENDDATA

RECVACK

STOP ;Send stop command

DELAY ;Waiting for the device to write data

START ;Send start command

A #0AOH ;Send device address + write command
SENDDATA

RECVACK

A#000H ;Send storage address high byte
SENDDATA
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CALL RECVACK

MOV A#000H ;Send storage address low byte
CALL SENDDATA

CALL RECVACK

CALL START ;Send start command

MOV A#0A1H ;Send device address + read command
CALL SENDDATA

CALL RECVACK

CALL RECVDATA ;Read data 1

MOV PO.A

CALL SENDACK

CALL RECVDATA ;Read data 2

MOV P2,A

CALL SENDNAK

CALL STOP ;Send stop command

JMP $

END

19.4.2 1°C is Used to Access AT24C256 in Master Mode AT24C256
(Polling Mode)

C language code
/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr P_Sw2 = Oxba;
#define  12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define  12CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define  12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define  12CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define  12CSLST (*(unsigned char volatile xdata *)0xfe84)
#define  12CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define  12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define  12CRXD (*(unsigned char volatile xdata *)0xfe87)
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit SDA = P14
shit SCL = PI1"5;
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void Wait()

{
while (}(I2CMSST & 0x40));
12CMSST &= ~0x40;

}

void Start()

{
I2CMSCR = 0x01;
Wait();

}

void SendData(char dat)

{
12CTXD = dat;
I2CMSCR = 0x02;
Wait();

}

void RecvACK()

{
I2CMSCR = 0x03;
Wait();

}

char RecvData()

{
I2CMSCR = 0x04;
Wait();
return 12CRXD;

}

void SendACK()

{
12CMSST = 0x00;
I2CMSCR = 0x05;
Wait();

}

void SendNAK()

{
I2CMSST = 0x01;
I2CMSCR = 0x05;
Wait();

}

void Stop()

{
I2CMSCR = 0x06;
Wait();

}

void Delay()

{
inti;

for (i=0; i<3000; i++)
{

/ISend START command

/IWrite data to the data buffer
/ISend a SEND command

/ISend read ACK command

/ISend RECV command

//Setup the ACK signal
/ISend ACK command

//Setup the NAK signal
/ISend ACK command

/ISend STOP command
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}

_nhop_();
_nhop_();
_nhop_();
_nhop_();

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW?2 = 0x80;

12CCFG = 0xe0;
12CMSST = 0x00;

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();
SendData(0x78);
RecvACK();

Stop();

Delay();

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
Start();
SendData(Oxal);
RecvACK();

PO = RecvData();
SendACK();

P2 = RecvData();
SendNAK();

Stop();

P_SW2 = 0x00;

//[Enable 12C master mode

//Send start command

/ISend device address + write command
/ISend storage address high byte
/ISend storage address low byte

/I\Write test data 1

/I\Write test data 2

//Send stop command

/IWaiting for the device to write data

/ISend start command
/ISend device address + write command

/ISend storage address high byte
/ISend storage address low byte

/ISend start command
/ISend device address + read command

/IRead data 1
/IRead data 2

//Send stop command
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while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

P_Sw2 DATA

12CCFG XDATA
12CMSCR XDATA
12CMSST XDATA

12CSLCR XDATA
12CSLST XDATA
12CSLADR XDATA
12CTXD XDATA
12CRXD XDATA
SDA BIT
SCL BIT
POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA
P2MO0 DATA
P3M1 DATA
P3MO0 DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO0 DATA
ORG
LIMP
ORG
START:
MOV
MOV
MOVX
JMP
SENDDATA:
MOV
MOVX
MOV
MOV
MOVX
JMP
RECVACK:
MOV
MOV
MOVX
JMP
RECVDATA:
MOV
MOV
MOVX

O0BAH

OFE80H
OFE81H
OFE82H
OFE83H
OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P1.5

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9OH
0CAH

0000H
MAIN

0100H

A,#00000001B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR,#12CTXD
@DPTR,A
A,#00000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000011B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000100B
DPTR,#12CMSCR
@DPTR,A

;Send START command

;Write data to the data buffer

;Send a SEND command

;Send read ACK command

;Send RECV command
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CALL
MOV
MOVX
RET
SENDACK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
SENDNAK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
STOP:
MOV
MOV
MOVX
JMP
WAIT:
MOV
MOVX
JNB
ANL
MOVX
RET

DELAY:
MOV
MOV
DELAY1:
NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

WAIT
DPTR#I2CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000110B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CMSST
A,@DPTR
ACC.6,WAIT
A#NOT 40H
@DPTR,A

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

;Read data from the data buffer

;Setup the ACK signal

;Send ACK command

;Setup the NAK signal

;Send ACK command

;Send STOP command

;Clear interrupt flag
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MOV

MOV
MOV
MOVX
MOV
MOV
MOVX

CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
CALL

CALL

CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
CALL
MOV

CALL
CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL

JMP

END

P_SW2 #80H

A,#11100000B
DPTR#I2CCFG
@DPTR,A
A,#00000000B
DPTR#I2CMSST
@DPTR,A

START
A#0AOH
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
A#12H
SENDDATA
RECVACK
A#78H
SENDDATA
RECVACK
STOP

DELAY

START
A#0AOH
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
START
A#0A1H
SENDDATA
RECVACK
RECVDATA
PO,A
SENDACK
RECVDATA
P2,A
SENDNAK
STOP

$

;Set the 12C module as master mode

;Send start command
;Send device address + write command

;Send storage address high byte

;Send storage address low byte

;Write test data 1

;Write test data 2

;Send stop command

;Waiting for the device to write data

;Send start command

;Send device address + write command

;Send storage address high byte

;Send storage address low byte

;Send start command
;Send device address + read command

;Read data 1

;Read data 2

;Send stop command
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19.4.3 12C is Used to Access PCF8563 in Master Mode

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h"

#include "'i
sfr

#define
#define
#define
#define
#define
#define
#define
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit
shit

void Wait()
{

ntrins.h"
P_SwW2

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

POM1
POMO
P1M1
P1MO
P2M1
P2MO0
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO0

SDA
SCL

Oxba;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P14,
P1M5;

while (1(12CMSST & 0x40));

I2CMSST &= ~0x40;

}

void Start()
{

12CMSCR = 0x01;

void SendData(char dat)

12CTXD = dat;

I2CMSCR = 0x02;

Wait();
}
{

Wait();
}

void RecvACK()

{

I2CMSCR = 0x03;

Wait();

/ISend START command

//Write data to the data buffer
/ISend a SEND command

/ISend read ACK command
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}
char RecvData()
{
12CMSCR = 0x04; /ISend RECV command
Wait();
return 12CRXD;
}
void SendACK()
{
12CMSST = 0x00; /ISetup the ACK signal
12CMSCR = 0x05; /ISend ACK command
Wait();
}
void SendNAK()
{
12CMSST = 0x01; /ISetup the NAK signal
12CMSCR = 0x05; /ISend ACK command
Wait();
}
void Stop()
{
12CMSCR = 0x06; /ISend STOP command
Wait();
}
void Delay()
{
inti;
for (i=0; i<3000; i++)
{
_nop_();
_nop_();
_nop_();
_nop_();
}
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x80;
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12CCFG = 0xe0;
12CMSST = 0x00;

Start();
SendData(0xa2);
RecvACK();
SendData(0x02);

RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();

Stop();

while (1)

{

Start();
SendData(0xa2);
RecvACK();
SendData(0x02);
RecvACK();
Start();
SendData(0xa3);
RecvACK();

PO = RecvData();
SendACK();

P2 = RecvData();
SendACK();

P3 = RecvData();
SendNAK();
Stop();

Delay();

//[Enable 12C master mode

//Send start command

//Send device address + write command
/ISend storage address

//Set second value

//Set minute value

/ISet hour value

/ISend stop command

/ISend start command
/ISend device address + write command

/ISend storage address

/ISend start command
/ISend device address + read command

/IRead second value
/IRead minute value
/IRead hour value

//Send stop command

Assembly code

;Operating frequency for test is 11.0592MHz

P_SW2 DATA
12CCFG XDATA
I2CMSCR XDATA
12CMSST XDATA
I2CSLCR XDATA
12CSLST XDATA
I2CSLADR  XDATA
12CTXD XDATA
12CRXD XDATA
SDA BIT
scL BIT
POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA

O0BAH

OFE80H
OFE81H
OFE82H
OFE83H
OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P15

093H
094H
091H
092H
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P2M1
P2MO
P3M1
P3MO
PAM1
P4MO
P5M1
P5MO

START:

SENDDATA:

RECVACK:

RECVDATA:

SENDACK:

SENDNAK:

STOP:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOVX
JMP

MOV
MOVX
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
CALL
MOV
MOVX
RET

MOV
MOV
MOVX
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
JMP

095H

096H

0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

A,#00000001B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CTXD
@DPTR,A
A,#00000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000011B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000100B
DPTR,#I12CMSCR
@DPTR,A

WAIT
DPTR,#I2CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000110B
DPTR,#I12CMSCR
@DPTR,A

WAIT

;Send START command

;Write data to the data buffer

;Send a SEND command

;Send read ACK command

;Send RECV command

;Read data from the data buffer

;Setup the ACK signal

;Send ACK command

;Setup the NAK signal

;Send ACK command

;Send STOP command
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WAIT:
MOV
MOVX
JNB
ANL
MOVX
RET

DELAY:
MOV
MOV
DELAY1:
NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOVX
MOV
MOV
MOVX

CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL

DPTR#I2CMSST
A,@DPTR
ACC.6,WAIT
A#NOT 40H
@DPTR,A

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H

A,#11100000B
DPTR#I2CCFG
@DPTR,A
A,#00000000B
DPTR#I2CMSST
@DPTR,A

START
A#0A2H
SENDDATA
RECVACK
A#002H
SENDDATA
RECVACK
A#00H
SENDDATA
RECVACK
A#00H
SENDDATA
RECVACK
A#12H
SENDDATA

;Clear interrupt flag

;Set the 12C module as master mode

;Send start command
;Send device address + write command

;Send storage address

;Set second value

;Set minute value

;Set hour value
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LOOP:

CALL
CALL

CALL
MOV

CALL
CALL
MOV

CALL
CALL
CALL
MOV

CALL
CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL

CALL

JMP

END

RECVACK
STOP ;Send stop command

START ;Send start command
A#0A2H ;Send device address + write command
SENDDATA

RECVACK

A #002H ;Send storage address
SENDDATA

RECVACK

START ;Send start command
A #0A3H ;Send device address + read command
SENDDATA

RECVACK

RECVDATA ;Read second value
POA

SENDACK

RECVDATA ;Read minute value
P2,A

SENDACK

RECVDATA ;Read hour value
P3.A

SENDNAK

STOP ;Send stop command

DELAY

LOOP

19.4.4 1°C Slave Mode (Polling Mode)

C language code

/IOperating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

sfr

#define
#define
#define
#define
#define
#define
#define
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr

P_SW2

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

POM1
POMO
PiIM1
P1MO
P2M1
P2MO0
P3M1

Oxba;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
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sfr P3MO = 0xb2;
sfr P4AM1 = 0xb3;
sfr P4MO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO0 = 0xca;
shit SDA = P1ndg;
shit SCL = P1n5;
bit isda;

bit isma;

unsigned char addr;
unsigned char pdata buffer[256];

void 12C_Isr() interrupt 24

{

_push_(P_SW2);
P_SW2 |= 0x80;

if (12CSLST & 0x40)

{
}

12CSLST &= ~0x40;

else if (I2CSLST & 0x20)

{

}

12CSLST &= ~0x20;

if (isda)
{
isda = 0;
}
else if (isma)
{
isma = 0;
addr = 12CRXD;
12CTXD = buffer[addr];
}
else
{
buffer[addr++] = I2CRXD;
}

else if (12CSLST & 0x10)

{

}

12CSLST &= ~0x10;
if (12CSLST & 0x02)

{
12CTXD = Oxff;
}
else
{
12CTXD = buffer[++addr];
}

else if (12CSLST & 0x08)

{

12CSLST &= ~0x08;
isda =1;
isma =1;

/IDevice address flag
/IStorage address flag

/IHandle the START event

/[Handle the RECV event

/[Handle the RECV event (RECV DEVICE ADDR)

/[Handle the RECV event (RECVY MEMORY ADDR)

/[Handle the RECV event (RECV DATA)

/[Handle the SEND event

//Stop receiving data when receiving NAK

/IContinue reading data when receiving ACK

/[Handle the STOP event
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_pop_(P_SW2);

}

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW?2 = 0x80;

12CCFG =
I2CSLADR = 0x5a;

device.

0x81;

5AH(0101_1010B)

12CSLST =

0x00;

12CSLCR = 0x78;

EA=1;

isda =1;
isma =1;
addr = 0;

12CTXD = buffer[addr];

while (1);

//[Enable 12C slave mode

//Set the slave device address to 5A

/[That is, I2CSLADR[7:1]=010_1101B, MA=0B.

/ISince MAis 0, the device address sent by the host must be
/I the same as I2CSLADR[7:1] to access this 12C slave

/[If the host needs to write data, it will send

//[Enable interrupt of slave mode

/IUser variable initialization

Assembly code

;Operating frequency for test is 11.0592MHz

P_SW2

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
I2CSLADR
12CTXD
12CRXD

SDA
SCL
ISDA
ISMA

DATA

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

BIT
BIT
BIT
BIT

O0BAH

OFE80H
OFE81H
OFE82H
OFES83H
OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P15
20H.0
20H.1

;Device address flag
;Storage address flag

-707 -



STC8H Series Manual

ADDR DATA

POM1 DATA
POMO DATA
P1IM1 DATA
P1MO DATA
P2M1 DATA
P2MO DATA
P3M1 DATA
P3MO DATA
P4AM1 DATA
P4MO DATA
P5M1 DATA
P5MO DATA

ORG
LIMP
ORG
LIMP

ORG
12CISR:
PUSH
PUSH
PUSH
PUSH
MOV
MOVX
JB
JB
JB
JB
ISREXIT:
POP
POP
POP
POP
RETI
STARTIF:
ANL
MOVX
JMP
RXIF:
ANL
MOVX
MOV
MOVX
JBC
JBC
MOV
MOVX
INC
JMP
RXDA:
JMP
RXMA:
MOV
MOV

21H

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN
00C3H
12CISR

0100H

ACC
PSW
DPL
DPH

DPTR#I2CSLST

A,@DPTR
ACC.6,STARTIF
ACC.5,RXIF
ACC.4,TXIF
ACC.3,STOPIF

DPH
DPL
PSW
ACC

A#NOT 40H
@DPTR,A
ISREXIT

A#NOT 20H
@DPTR,A
DPTR,#I2CRXD
A,@DPTR
ISDA,RXDA
ISMA,RXMA
RO,ADDR
@RO,A

ADDR

ISREXIT

ISREXIT

ADDR,A
RO,A

:Detect slave status

;Handle the START event

;Handle the RECV event

;Handle the RECV event (RECV DATA)

;Handle the RECV event (RECV DEVICE ADDR)

;Handle the RECV event (RECV MEMORY ADDR)
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MOVX
MOV
MOVX
JMP
TXIF:
ANL
MOVX
JB
INC
MOV
MOVX
MOV
MOVX
JMP
RXNAK:
MOVX
MOV
MOVX
JMP
STOPIF:
ANL
MOVX
SETB
SETB
JMP

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOVX
MOV

device.
5AH(0101_1010B)

MOV
MOVX
MOV
MOV
MOVX

A,@QRO
DPTR#I2CTXD
@DPTR,A
ISREXIT

A#NOT 10H
@DPTR,A
ACC.1,RXNAK
ADDR
RO,ADDR
A,@QRO
DPTR#I2CTXD
@DPTR,A
ISREXIT

A#OFFH
DPTR#I2CTXD
@DPTR,A
ISREXIT

A#NOT 08H
@DPTR,A
ISDA

ISMA
ISREXIT

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H

A,#10000001B
DPTR#I2CCFG
@DPTR,A
A#01011010B

DPTR,#I2CSLADR

@DPTR,A
A,#00000000B
DPTR#I2CSLST
@DPTR,A

;Handle the SEND event

;Handle the STOP event

;Enable 12C slave mode

;Set the slave device address to 5A

;That is, I2CSLADR][7:1]=010_1101B, MA=0B.

;Since MA is 0, the device address sent by the host must be

; the same as 12CSLADR][7:1] to access this 12C slave

;If the host needs to write data, it will send
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MOV
MOV
MOVX

SETB
SETB
CLR
MOV
MOV
MOVX
MOV
MOVX

SETB

SIMP

END

A,#01111000B ;Enable interrupt of slave mode
DPTR,#I2CSLCR
@DPTR,A

ISDA ;User variable initialization
ISMA

A

ADDR,A

RO,A

A,@RO

DPTR,#12CTXD

@DPTR,A

EA

$

19.4.5 1°C Slave Mode (Polling Mode)

C language code

//Operating frequency for test is 11.0592MHz

#include ""reg51.h"
#include "intrins.h""

sfr

#define
#define
#define
#define
#define
#define
#define
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit
shit
bit
bit

P_SW2

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO0

SDA
SCL

isda;
isma;

unsigned char

addr;

Oxba;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
Oxb4;
0xc9;
Oxca;

P17,
P175;

//Device address flag
/IStorage address flag
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unsigned char pdata

buffer[256];

void main()

{

POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW?2 = 0x80;

12CCFG = 0x81;//Enable 12C slave mode
12CSLADR = 0x5a;

device.

5AH(0101_1010B)

(0101_1011B)

12CSLST = 0x00;
12CSLCR = 0x00;

isda =1;
isma =1;
addr = 0;
12CTXD = buffer[addr];

while (1)
{
if (I2CSLST & 0x40)
{
12CSLST &= ~0x40;
}
else if (I2CSLST & 0x20)
{
12CSLST &= ~0x20;
if (isda)
{
isda =0;
}
else if (isma)
{
isma = 0;
addr = 12CRXD;
12CTXD = buffer[addr];
}
else
{

buffer[addr++] = I2CRXD;

//Set the slave device address to 5A

/[That is, I2CSLADR[7:1]=010_1101B, MA=0B.

/ISince MAis 0, the device address sent by the host must be
/I the same as 12CSLADR[7:1] to access this 12C slave

/[\f the host needs to write data, it will send

/[If the host needs to read data, it will send 5BH

/IDisable interrupt of slave mode

/IUser variable initialization

/IHandle the START event

/[Handle the RECV event

/[Handle the RECV event (RECV DEVICE ADDR)

//Handle the RECV event (RECV MEMORY ADDR)

//Handle the RECV event (RECV DATA)
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}
}
else if (I2CSLST & 0x10)
{
12CSLST &= ~0x10; /IHandle the SEND event
if (I2CSLST & 0x02)
{
12CTXD = Oxff; /IStop receiving data when receiving NAK
}
else
{
12CTXD = buffer[++addr]; /[Continue reading data when receiving ACK
}
}
else if (I2CSLST & 0x08)
{
12CSLST &= ~0x08; /IHandle the STOP event
isda =1;
isma =1;
}

Assembly code

;Operating frequency for test is 11.0592MHz

P_Sw2 DATA O0BAH
12CCFG XDATA OFE80H
12CMSCR XDATA OFE81H
12CMSST XDATA OFE82H
12CSLCR XDATA OFE83H
12CSLST XDATA OFE84H
12CSLADR XDATA OFE85H
12CTXD XDATA OFE86H
12CRXD XDATA OFE87H
SDA BIT P1.4
SCL BIT P15
ISDA BIT 20H.0 ;Device address flag
ISMA BIT 20H.1 ;Storage address flag
ADDR DATA 21H
POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO0 DATA 096H
P3M1 DATA 0B1H
P3MO0 DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
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MAIN:

device.

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOVX
MOV

5AH(0101_1010B)

(0101_1011B)

LOOP:

STARTIF:

MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX

SETB
SETB
CLR
MOV
MOV
MOVX
MOV
MOVX

MOV
MOVX
JB

JB

JB

JB
JMP

0100H

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H

A,#10000001B
DPTR#I2CCFG
@DPTR,A
A#01011010B

DPTR,#12CSLADR

@DPTR,A
A,#00000000B
DPTR#I2CSLST
@DPTR,A
A,#00000000B
DPTR#I2CSLCR
@DPTR,A

ISDA

ISMA

A

ADDR,A

RO,A

A,@RO
DPTR#I2CTXD
@DPTR,A

DPTR#I2CSLST
A,@DPTR
ACC.6,STARTIF
ACC.5,RXIF
ACC.4,TXIF
ACC.3,STOPIF
LOOP

;Enable 12C slave mode

;Set the slave device address to 5A

;/That is, I2CSLADR[7:1]=010_1101B, MA=0B.

;Since MA is 0, the device address sent by the host must be

; the same as I2CSLADR][7:1] to access this 12C slave

;If the host needs to write data, it will send

;If the host needs to read data, it will send 5BH

;Disable interrupt of slave mode

;User variable initialization

:Detect slave status
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RXIF:

RXDA:

RXMA:

TXIF:

RXNAK:

STOPIF:

ANL
MOVX
JMP

ANL
MOVX
MOV
MOVX
JBC
JBC
MOV
MOVX
INC
JMP

JMP

MOV
MOV
MOVX
MOV
MOVX
JMP

ANL
MOVX
JB
INC
MOV
MOVX
MOV
MOVX
JMP

MOVX
MOV
MOVX
JMP

ANL
MOVX
SETB
SETB
JMP

END

A#NOT 40H
@DPTR,A
LOOP

A#NOT 20H
@DPTR,A
DPTR#I2CRXD
A,@DPTR
ISDA,RXDA
ISMA,RXMA
RO,ADDR
@RO,A

ADDR

LOOP

LOOP

ADDR,A

RO,A

A,@QRO
DPTR#I2CTXD
@DPTR,A
LOOP

A#NOT 10H
@DPTR,A
ACC.1,RXNAK
ADDR
RO,ADDR
A,@QRO
DPTR#I2CTXD
@DPTR,A
LOOP

A#OFFH
DPTR#I2CTXD
@DPTR,A
LOOP

A#NOT 08H
@DPTR,A
ISDA

ISMA
LOOP

;Handle the START event

;Handle the RECV event

;Handle the RECV event (RECV DATA)

;Handle the RECV event (RECV DEVICE ADDR)

;Handle the RECV event (RECV MEMORY ADDR)

;Handle the SEND event

;Handle the STOP event

19.4.6 Master Codes for testing 1°C Slave Mode

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h""

sfr

P_SW2

Oxba;
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#define
#define
#define
#define
#define
#define
#define
#define

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit
shit

void Wait()
{

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

POM1
POMO
P1IM1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO

SDA
SCL

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

P1/4;
P175;

while (1(12CMSST & 0x40));

12CMSST &= ~0x40;

}

void Start()
{

12CMSCR = 0x01,

Wait();

}

void SendData(char dat)

{
12CTXD = dat;
I2CMSCR = 0x02;
Wait();

}

void RecvACK()

{
I2CMSCR = 0x03;
Wait();

}

char RecvData()

{
I2CMSCR = 0x04;
Wait();
return 12CRXD;

}

void SendACK()

{

/ISend START command

/IWrite data to the data buffer
/ISend a SEND command

/ISend read ACK command

/ISend RECV command
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I2CMSST = 0x00;
I2CMSCR = 0x05;
Wait();

}
void SendNAK()
{
12CMSST = 0x01;
12CMSCR = 0x05;
Wait();
}
void Stop()
{
12CMSCR = 0x06;
Wait();
}
void Delay()
{
inti;
for (i=0; i<3000; i++)
{
_nop_();
_nop_();
_nop_();
_nop_();
}
}
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO0 = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO0 = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x80;
12CCFG = 0xe0;

12CMSST = 0x00;

Start();
SendData(0x5a);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();
SendData(0x78);
RecvACK();

Stop();

/ISetup the ACK signal
/ISend ACK command

/ISetup the NAK signal
/ISend ACK command

/ISend STOP command

/[Enable 12C master mode

/ISend start command

//Send device address (010_1101B) + write command (0b)

//Send storage address
//Write test data 1
//Write test data 2

//Send stop command
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Start(); //Send start command

SendData(0x5a); /ISend device address (010 _1101B) + write command (0b)
RecvACK();

SendData(0x00); /ISend storage address high byte

RecvACK();

Start(); //Send start command

SendData(0x5b); /ISend device address (010_1101B) + read command (1b)
RecvACK();

PO = RecvData(); //IRead data 1

SendACK();

P2 = RecvData(); //IRead data 2

SendNAK();

Stop(); //Send stop command

P_SW?2 = 0x00;

while (1);

Assembly code

;Operating frequency for test is 11.0592MHz

P_Sw2 DATA O0BAH
12CCFG XDATA OFE80H
12CMSCR XDATA OFE81H
12CMSST XDATA OFE82H
12CSLCR XDATA OFE83H
12CSLST XDATA OFE84H
12CSLADR XDATA OFE85H
12CTXD XDATA OFE86H
12CRXD XDATA OFE87H
SDA BIT P1.4
SCL BIT P15
POM1 DATA 093H
POMO DATA 094H
PiM1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO0 DATA 096H
P3M1 DATA 0B1H
P3MO0 DATA 0B2H
PAM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
START:
MOV A,#00000001B ;Send START command
MOV DPTR,#12CMSCR
MOVX @DPTR,A
JMP WAIT
SENDDATA:
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MOV
MOVX
MOV
MOV
MOVX
JMP
RECVACK:
MOV
MOV
MOVX
JMP
RECVDATA:
MOV
MOV
MOVX
CALL
MOV
MOVX
RET
SENDACK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
SENDNAK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
STOP:
MOV
MOV
MOVX
JMP
WAIT:
MOV
MOVX
JNB
ANL
MOVX
RET

DELAY:
MOV
MOV
DELAY1:
NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

DPTR#I2CTXD
@DPTR,A
A,#00000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000011B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000100B
DPTR,#12CMSCR
@DPTR,A

WAIT
DPTR#I2CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000110B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CMSST
A,@DPTR
ACC.6,WAIT
A#NOT 40H
@DPTR,A

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

;Write data to the data buffer

;Send a SEND command

;Send read ACK command

;Send RECV command

;Read data from the data buffer

;Setup the ACK signal

;Send ACK command

;Setup the NAK signal

;Send ACK command

;Send STOP command

;Clear interrupt flag
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MAIN:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOVX
MOV
MOV
MOVX

CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL
CALL

CALL

CALL
MOV

CALL
CALL
MOV

CALL
CALL
CALL
MOV

CALL
CALL
CALL
MOV

CALL
CALL
MOV

CALL

SP, #5FH

POMO, #00H
POM1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

P_SW2 #80H

A,#11100000B
DPTR#I2CCFG
@DPTR,A
A,#00000000B
DPTR#I2CMSST
@DPTR,A

START
A#5AH
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
A#12H
SENDDATA
RECVACK
A#78H
SENDDATA
RECVACK
STOP

DELAY

START
A#5AH
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
START
A#5BH
SENDDATA
RECVACK
RECVDATA
POA
SENDACK
RECVDATA
P2,A
SENDNAK

;Set the 12C module as master mode

;Send start command

;Slave address is 5A

;Send device address (010_1101B) + write command (0Ob)

;Send storage address

:Write test data 1

;Write test data 2

;Send stop command

;Waiting for the device to write data

;Send start command

;Send device address (010_1101B) + write command (0b)

;Send storage address

:Send start command

;Send device address (010_1101B) + read command (1b)

;Read data 1

;Read data 2
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CALL STOP ;Send stop command
JMP $
END

20 16-bit advanced PWM timer, support

guadrature encoder

Product line Advanced PWM

STC8H1KO08 family

STC8H1K28 family

STCBH3K64S4 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family

STC8H4KB4TLR family

STC8H4K64TLCD family

STC8HA4K64LCD family

The STC8H series of microcomputers integrate 8-channel 16-bit advanced PWM timers, which are divided
into two groups of PWMs with different periods, named PWMA and PWMB (the previous data sheet used to be
named PWML1 and PWMZ2, but it is easy to match the chip pin name for confusion, it is changed to PWMA and
PWMB), which can be set separately. The first group of PWM/PWMA can be configured as 4 groups of
complementary/symmetrical/dead-zone controlled PWM or capture external signals, and the second group of
PWM/PWMB can be configured as 4 channels of PWM output or capture external signals.

The clock frequency of the first set of PWM/PWMA can be the system clock divided by the registers
PWMA_PSCRH and PWMA_PSCRL. The frequency division value can be any value between 1~65535. The
clock frequency of the second group of PWM/PWMB can be the system clock divided by the PWMB_PSCRH
PWMB_PSCRL register, and the divided value can be any value between 1 and 65535. The clock frequencies of
the two sets of PWM can be set independently.

The first set of PWM timerssPWMA has 4 channels (PWM1P/PWMIN, PWM2P/PWM2N,
PWM3P/PWM3N, PWM4P/PWMA4N), each channel can independently realize PWM output (complementary
symmetrical PWM output with dead zone can be set ), capture and compare functions; the second group of
PWM timer/PWMB has 4 channels (PWM5, PWM6, PWM7, PWM8), and each channel can also independently
implement PWM output, capture and compare functions. The only difference between the two sets of PWM
timers is that the first set can output complementary symmetrical PWM with dead zone, while the second set
can only output single-ended PWM, and other functions are exactly the same. The following description of
advanced PWM timers only takes the first group as an example.

When using the first set of PWM timers to output PWM waveforms, the PWM1P/PWM2P/PWM3P/PWM4P
output can be individually enabled, or the PWMI1IN/PWM2N/PWM3N/PWMA4N output can be individually
enabled. For example: if PWM1P output is enabled separately, PWM1N can no longer output independently,
unless PWM1P and PWM1N form a set of complementary symmetrical output. The 4 outputs of PWMA can be
set independently, for example: PWM1P and PWM2N output can be individually enabled, or PWM2N and
PWM3N output can be individually enabled. If you need to use the first set of PWM timers for capture function
or pulse width measurement, the input signal can only be input from the positive end of each channel, that is,
only PWM1P/PWM2P/PWM3P/PWMA4P have the capture function and pulse width measurement function.

When the two sets of advanced PWM timers capture external signals, you can select rising edge capture or

720 -



STC8H Series Manual

falling edge capture. If you need to capture the rising and falling edges at the same time, you can connect the
input signal to two PWMs at the same time, and enable one of them to capture the rising edge and the other to
capture the falling edge. What's more powerful is that when the external input signal is connected to two PWMs
at the same time, the period value and duty ratio value of the signal can be captured at the same time.

Comparison of STC three hardware PWMs:
Compatible with traditional 8051 PCA/CCP/PWM: It can output PWM waveforms, capture external input
signals and output high-speed pulses. It can output 6-bit/7-bit/8-bit/10-bit PWM waveform externally. The
frequency of the 6-bit PWM waveform is the PCA module clock source frequency/64; the frequency of the 7-bit
PWM waveform is the PCA module clock source frequency/128; 8-bit The frequency of the PWM waveform is
the PCA module clock source frequency/256; the frequency of the 10-bit PWM waveform is the PCA module
clock source frequency/1024. Capture the external input signal, you can capture the rising edge, the falling edge,
or both the rising edge and the falling edge.
15-bit enhanced PWM of STC8G series: It can only output PWM waveform externally, without input capture
function. The frequency and duty cycle of external output PWM can be set arbitrarily. Through software
intervention, multi-channel complementary/symmetrical/with dead zone PWM waveform can be realized. It has
external abnormality detection function and real-time trigger ADC conversion function.
The 16-bit advanced PWM timer of the STC8H series: It is the PWM with the strongest STC function at present,
and can output PWM waveforms of any frequency and any duty cycle. It can output
complementary/symmetrical/with dead zone PWM waveform without software intervention. It can capture the
external input signal, can capture the rising edge, the falling edge or the rising edge and the falling edge at the
same time, when measuring the external waveform, the period value and the duty ratio value of the waveform
can be measured at the same time. There are quadrature encoding function, external anomaly detection function
and real-time trigger ADC conversion function.
In the following description, PWMA represents the first group of PWM timers, and PWMB represents the

second group of PWM timers
The first group of advanced PWM timer/PWMB internal signal description

TI1: External clock input signal 1 (PWM1P pin signal or the signal after the exclusive OR of

PWM1P/PWM2P/PWM3P)

TI1F: TI1 signal after IC1F digital filtering

TI1FP: TI1F signal after CC1P/CC2P edge detector

TI1F_ED: TI1F edge signal

TI1FP1: TI1F signal after CC1P edge detector

TILFP2: TI1F signal after CC2P edge detector

IC1: Capture input signal of channel 1 selected by CC1S

OC1REF: output reference waveform of channel 1 (middle waveform)

OCL1: Main output signal of channel 1 (OC1REF signal after CC1P polarity processing)

OC1N: Complementary output signal of channel 1 (OC1REF signal after CC1NP polarity processing)

TI2: External clock input signal 2 (PWMZ2P pin signal)

TI2F: TI2 signal after IC2F digital filtering

TI2F_ED: TI2F edge signal

TI2FP: TI2F signal after CC1P/CC2P edge detector

TI2FP1: TI2F signal after CC1P edge detector

TI2FP2: TI2F signal after CC2P edge detector

IC2: Capture input signal of channel 2 selected by CC2S

OC2REF: output reference waveform of channel 2 (middle waveform)

OC2: Main output signal of channel 2 (OC2REF signal after CC2P polarity processing)

OC2N: Complementary output signal of channel 2 (OC2REF signal after CC2NP polarity processing)

TI3: External clock input signal 3 (PWM3P pin signal)

TI3F: TI3 signal after IC3F digital filtering

TI3F_ED: TI3F edge signal

TI3FP: TI3F signal after CC3P/CCA4P edge detector

TI3FP3: TI3F signal after CC3P edge detector

TI3FP4: TI3F signal after CC4P edge detector

IC3: Capture input signal of channel 3 selected by CC3S

OC3REF: output reference waveform of channel 3 (middle waveform)

OC3: Main output signal of channel 3 (OC3REF signal after CC3P polarity processing)
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OC3N: Complementary output signal of channel 3 (OC3REF signal after CC3NP polarity processing)

T14: External clock input signal 4 (PWMA4P pin signal)

TI4F: T14 signal after IC4F digital filtering

TI4F_ED: TI4F edge signal

TI4FP: TI4F signal after CC3P/CCA4P edge detector

TI4FP3: TI4F signal after CC3P edge detector

TI4FP4: TI4F signal after CC4P edge detector

IC4: The capture input signal of channel 4 selected by CC4S

OC4REF: output reference waveform of channel 4 (middle waveform)

OC4: Main output signal of channel 4 (OC4REF signal after CC4P polarity processing)
OCA4N: Complementary output signal of channel 4 (OC4REF signal after CC4NP polarity processing)
ITR1: Internal trigger input signal 1

ITR2: Internal trigger input signal 2

TRC: fixed to TIL_ED
TRGI: Trigger input signal after TS multiplexer
TRGO: Trigger output signal after MMS multiplexer

ETR: External trigger input signal (PWMETI1 pin signal)
ETRP: ETR signal after passing ETP edge detector and ETPS divider
ETRF: ETRP signal after ETF digital filtering

BRK: Brake input signal (PWMFLT)

CK_PSC: prescaler clock, PWMA_PSCR prescaler input clock
CK_CNT: PWMA_PSCR prescaler output clock, PWM timer clock

The second group of advanced PWM timer/PWMB internal signal description
TI5: External clock input signal 5 (PWMS5 pin signal or signal after the exclusive OR of
PWM5/PWM6/PWM?7)

TI5F: TI5 signal after IC5F digital filtering

TISFP: TI5F signal after CC5P/CCG6P edge detector

TISF_ED: TI5F edge signal

TISFP5: TISF signal after CC5P edge detector

TISFP6: TISF signal after CC6P edge detector

IC5: The capture input signal of channel 5 selected by CC5S

OCS5REF: output reference waveform of channel 5 (middle waveform)

OC5: Main output signal of channel 5 (OC5REF signal after CC5P polarity processing)

TI6: External clock input signal 6 (PWM6 pin signal)

TI6F: TI6 signal after IC6F digital filtering

TI6F_ED: TI6F edge signal

TI6FP: TI6F signal after CC5P/CC6P edge detector

TI6FP5: TI6F signal after CC5P edge detector

TI6FP6: TIGF signal after CC6P edge detector

IC6: The capture input signal of channel 6 selected by CC6S

OCG6REF: output reference waveform of channel 6 (middle waveform)

OC6: Main output signal of channel 6 (OCGREF signal after CC6P polarity processing)

TI7: External clock input signal 7 (PWM?7 pin signal)

TI7F: T17 signal after IC7F digital filtering

TI7F_ED: TI7F edge signal

TI7FP: TI7F signal after CC7P/CC8P edge detector

TI7FP7: TI7F signal after CC7P edge detector

TI7FP8: TI7F signal after CC8P edge detector

IC7: Capture input signal of channel 7 selected by CC7S

OCT7REF: output reference waveform of channel 7 (middle waveform)

OC7: Main output signal of channel 7 (OC7REF signal after CC7P polarity processing)
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TI8: External clock input signal 8 (PWMS8 pin signal)

TI8F: TI8 signal after IC8F digital filtering

TI8F_ED: TI8F edge signal

TI8FP: TI8F signal after CC7P/CC8P edge detector

TI8FP7: TI8F signal after CC7P edge detector

TI8FP8: TI8F signal after CC8P edge detector

IC8: The capture input signal of channel 8 selected by CC8S

OCB8REF: output reference waveform of channel 8 (middle waveform)

OC8: Main output signal of channel 8 (OC8REF signal after CC8P polarity processing)

20.1 Introduction

PWMA consists of a 16-bit auto-load counter, which is driven by a programmable prescaler.

PWMA is suitable for many different purposes:

Basic timing
Measure the pulse width of the input signal (input capture)
Generate output waveforms (output compare, PWM and single pulse mode)

Corresponding to interrupts of different events (capture, compare, overflow, brake, trigger)

Synchronize with PWMB or external signals (external clock, reset signal, trigger and enable signal)

PWMA is widely used in a variety of control applications, including those that require mid-aligned mode
PWM, which supports complementary output and dead time control. The clock source of PWMA can be an
internal clock or an external signal, which can be selected through the configuration register.

20.2 Main features

Features of PWMA include:

16-bit up, down, up/down auto load counter

Allows to update the repeat counter of the timer register after a specified number of counter cycles
16-bit programmable (can be modified in real time) prescaler, the division coefficient of the counter

clock frequency is any value between 1~65535

Synchronization circuit, used to control timer and timer interconnection with external signal

Up to 4 independent channels can be configured as:

— Input capture

— Output comparison

— PWM output (edge or center alignment mode)

— Six-step PWM output

— Single pulse mode output

— Supports complementary output on 4 channels with programmable dead time

The brake input signal (PWMFLT) can put the timer output signal in a reset state or a certain state

External trigger input pin (PWMETI)
Events that generate interrupts include:

— Update: Counter overflow/downflow, counter initialization (by software or internal/external trigger)

— Trigger event (counter start, stop, initialization or count by internal/external trigger)
— Input capture, measure pulse width

— External Interrupt

— QOutput comparison

— Brake signal input
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20.3 Time base unit

The time base unit of PWMA includes:
® 16-bit up/down counter

® 16-bit automatic reload register

® Repeat counter

® Prescaler

PWMA time base unit

PWM1_ARRH,ARRL PWM1_RCR

| Auto-reload register | | Repeat count register|

CK_CNT

L_PSC»| Prescaler |——>| 16-bit counter | | repeat counter |

PWM1_PSCRH,PSCRL PWM1_CNTRH,CNTRL

The 16-bit counter, prescaler, auto-reload register and repeat counter register can all be read and written by
software. The auto-reload register is composed of preload register and shadow register.

The automatic reload register can be written in two modes:

® Auto preloading is enabled (ARPE bit of PWMA_CR1 register is 1). In this mode, the data written into the
auto-reload register will be saved in the preload register and transferred to the shadow register at the next
update event (UEV).

® Auto preloading is disabled (ARPE bit of PWMA _CR1 register is 0). In this mode, the data written to the
auto-reload register will be written to the shadow register immediately.

Conditions for generating update events:

® The counter overflows up or down.

® The software sets the UG bit in the PIWMA_EGR register.
® The clock/trigger controller generates a trigger event.

When the preload is enabled (ARPE=1), if an update event occurs, the value in the preload register
(PWMA_ARR) will be written into the shadow register, and the value in the PWMA_PSCR register will be
written into the prescaler . Setting the UDIS bit in the PWMA_CRA1 register will disable the update event (UEV).
The output of the prescaler CK_CNT drives the counter, and CK_CNT is only valid when the counter enable bit
(CEN) of the PWMA_CR1 register is set.

Note: The actual counter does not start counting until one clock cycle after the CEN bit is enabled.

20.3.1 Reading and writing 16-bit counter

There is no buffer for writing counter operations, and PWMA_CNTRH and PWMA_CNTRL registers can
be written at any time. Therefore, in order to avoid writing wrong values, it is generally recommended not to
write new values while the counter is running.

The operation of the read counter has an 8-bit buffer. The user must first read the high byte of the timer.
After the user reads the high byte, the low byte will be automatically buffered, and the buffered data will be kept
until the 16-bit data read operation is completed.
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Read start *
At time t, Read high byte |—>| Low byte is cached
lf " Other instructions !
. {_} Returns the low byte of the
Attime to+ A ¢ Read low byte |<— cache at time &
0
Read end - |

20.3.2 Writing operation of 16-bit PWMA_ARR register

The value in the preload register will be written into the 16-bit PWMA_ARR register. This operation is
completed by two instructions, each of which writes 1 byte. The high byte must be written first, followed by the
low byte.

The shadow register is locked when the high byte is written, and remains until the low byte is written.

20.3.3 Prescaler

The prescaler of PWMA is based on a 16-bit counter controlled by a 16-bit register (PWMA_PSCR). Since
this control register has a buffer, it can be changed at runtime. The prescaler can divide the counter clock
frequency by any value between 1 and 65536. The value of the prescaler is written by the preload register, and
the shadow register holding the current value is loaded when the low byte is written. Since two separate write
operations are required to write 16-bit registers, it is necessary to ensure that the high byte is written first. The
new prescaler value is used when the next update event arrives. The read operation of the PWMA_PSCR
register is completed through the preload register.

P
Frequency calculation formula of counter: = =¥ ~“¥rse PSCR[15:0] + 1

20.3.4 Up counting mode

In the up-counting mode, the counter counts from O to the user-defined comparison value (the value of the
PWMA_ARR register), and then restarts counting from 0 and generates a counter overflow event. At this time,
if the UDIS bit of the PWMA_CR1 register is 0, it will be generated An update event (UEV).

counter

A

PWML ARR = — — — e e e e e e e e -

P time

0 overflow overflow overflow overflow
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An update event can also be generated by software or by using the trigger controller to set the UG bit of the
PWMA_EGR register. Use software to set the UDIS bit of the PWMA_CR1 register to disable the update event,
which can avoid updating the shadow register when updating the preload register. Until the UDIS bit is cleared,
no update event will be generated. But when an update event should occur, the counter will still be cleared, and
the count of the prescaler will also be cleared (but the value of the prescaler will not change). In addition, if the
URS bit in the PWMA_CR1 register (select update request) is set, setting the UG bit will generate an update
event UEV, but the hardware does not set the UIF flag (that is, no interrupt request is generated). This is to
avoid the update and capture interrupts when the counter is cleared in capture mode.

When an update event occurs, all registers are updated, and the hardware simultaneously sets the update
flag (the UIF bit of the PWMA_SR register) according to the URS bit:
® The autoload shadow register is reset to the value of the preload register (PWMA_ARR).
® The buffer of the prescaler is set into the value of the preload register (PWMA_PSC).

The following figure gives some examples to illustrate the actions of the counter at different clock
frequencies when PWMA_ARR=0x36. The prescaler in the figure is 2, so the counter clock (CK_CNT)
frequency is half of the prescaler clock (CK_PSC) frequency. In the figure, the automatic loading function is
disabled (ARPE=0), so when the counter reaches 0x36, the counter overflows, the shadow register is updated

immediately, and an update event is generated at the same time.
When ARPE=0 (ARR is not preloaded), the counter is updated when the prescaler is 2:

Divided clock (CK_PSC) MWMWUMMWWMWMM
Count Enable (CEN) J
Timer Clock (CK_CNT) w

Counter overflow |_|

Update Event (UEV) |_|

Update Interrupt Flag (UIF) |

Auto preload register FF 36

Autoload shadow register FF / X‘\ 36

Write a new value to the PWM1_ARR register The new value is written to the shadow

register immediately

The prescaler in the figure below is 1, so the frequency of CK_CNT is the same as CK_PSC. In the figure,
auto reload is enabled (ARPE=1), so an overflow occurs when the counter reaches OxFF. 0x36 will be written
on overflow and an update event will be generated at the same time.

When ARPE=1 (PWMA_ARR preload), the counter update when the prescale is 1:
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Divided clock (CK_PSC) J—UU_UMU_U_U_UW
Count Enable (CEN) J
Timer Clock (CK_CNT) w

Counter overflow |_|

Update Event (UEV) |_|

Update Interrupt Flag (UIF) |

Auto preload register FF 36
Autoload shadow register / FF 36
Write a new value to the PWM1_ARR register \

The new value is written to the shadow
register when the counter overflows

20.3.5 Down counting mode

In the down mode, the counter starts counting down from the auto-loaded value (PWMA_ARR register
value) to 0, and then restarts counting from the auto-loaded value, and a counter overflow event is generated. If
the UDIS bit of the PWMA_CR1 register is cleared, an update event (UEV) will also be generated.

counter

A

PWM1_ARR

P time
0 underflow underflow underflow underflow

An update event can also be generated by software or by using the trigger controller to set the UG bit of the
PWMA_EGR register. The UEV event can be disabled by setting the UDIS bit in the PWMA_CR1 register.
This avoids updating the shadow register when updating the preload register. Therefore, no update event will be
generated before the UDIS bit is cleared. However, the counter will still start counting from the current autoload
value, and the counter of the prescaler will restart from 0 (but the prescaler cannot be modified). In addition, if
the URS bit (select update request) in the PWMA_CR1 register is set, setting the UG bit will generate an update
event UEV without setting the UIF flag (so no interrupt is generated). This is to avoid the occurrence of a
capture event and clearing the counter , Simultaneously generate update and capture interrupts.

When an update event occurs, all registers are updated, and the hardware sets the update flag (the UIF bit
of the PWMA_SR register) according to the URS bit at the same time:

® The autoload shadow register is reset to the value of the preload register (PWMA_ARR).

® The buffer of the prescaler is set to the value of the preload register (PWMA_PSC).

The following are some charts of the counter at different clock frequencies when PWMA_ARR=0x36. The
following figure depicts that in the down-counting mode, the new value is written in the next cycle when
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preloading is disabled.
When ARPE=0 (ARR is not preloaded), the counter is updated when the prescaler is 2:

Divided clock (CK_PSC)

Count Enable (CEN)

Timer Clock (CK_CNT)
Counter register 05 @

Counter overflow |_|

Update Event (UEV) H

Update Interrupt Flag (UIF)

When ARPE=1 (ARR preload), the counter is updated when the prescaler is 1

Divided clock (CK_PSC) ﬂﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_:ﬂjl_ﬂ_ﬂ_ﬂ
Count Enable (CEN) J
Timer Clock (CK_CNT) Mrw
Counter overflow |_| J
Update Event (UEV) |_| J
Update Interrupt Flag (UIF) o
36

Auto preload register FF ﬂK

Autoload shadow register / FF 36

Write a new value to the PWM1_ARR register \
The new value is written to the shadow
register when the counter overflows

20.3.6 Center alignment mode (up/down count)

In the center-aligned mode, the counter starts counting from 0 to the value of the PWMA_ARR register,
generates a counter overflow event, then counts down from the value of the PWMA_ARR register to 0 and
generates a counter underflow event; then restarts counting from 0. In this mode, the DIR direction bit in
PWMA_CRL1 cannot be written. It is updated by hardware and indicates the current counting direction.
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counter

A

PWMIARR - — — — — — o —

P time
0 overflow underflow overflow underflow

If the timer has a repetition counter, an update event (UEV) will be generated after the up and down
overflow of the specified number of times (the value of PWMA_RCR) is repeated. Otherwise, each upward and
downward overflow will generate an update event. An update event can also be generated by software or by
using the trigger controller to set the UG bit of the PWMA_EGR register. At this time, the counter starts
counting from 0 again, and the prescaler also starts counting from 0 again. The UEV event can be disabled by
setting the UDIS bit in the PWMA_CRL1 register. This avoids updating the shadow register when updating the
preload register. Therefore, no update event will be generated before the UDIS bit is cleared to 0. However, the
counter will continue to count up or down according to the current auto-reload value. If the timer has a repeat
counter, since the repeat register is not double-buffered, the new repeat value will take effect immediately, so be
careful when modifying it. In addition, if the URS bit (select update request) in the PWMA_CR1 register is set,
setting the UG bit will generate an update event UEV but does not set the UIF flag (so no interrupt is generated).
This is to avoid the occurrence of a capture event and clear the counter , Simultaneously generate update and
capture interrupts.

When an update event occurs, all registers are updated, and the hardware updates the flag bit according to
the URS bit (the UIF bit in the PWMA_SR register):

® The register of the prescaler is loaded with the preloaded value (PWMA_PSCR).

® The current autoload register is updated to the preload value (PWMA_ARR).

It should be noted that if an update occurs due to a counter overflow, the auto-reload register will be
updated before the counter is reloaded, so the next cycle is the expected value (the counter is loaded with the
new value).

The following are some examples of counter operations at different clock frequencies:
The internal clock frequency division factor is 1, PWMA_ARR=0x6, ARPE=1
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Divided clock (CK_PSC) W
Count Enable (CEN) J
Timer Clock (CK_CNT) w

Counter underflow |_|
Counter overflow |_|
Update Event (UEV) |_| |_|

Update Interrupt Flag (UIF) |

Auto preload register FD ﬂx 06

Autoload shadow register FD/ X‘\ 06

|

Write a new value to the PWM1_ARR register

The new value is written to the shadow
register when the counter overflows

Tips for using center alignment mode:

When the center alignment mode is activated, the counter will count according to the original
up/down configuration. In other words, the DIR bit in the PWMA_CRL1 register will determine
whether the counter counts up or down. In addition, the software cannot modify the value of DIR bit
and CMS bit at the same time.

It is not recommended to write the counter value when the counter is counting in the center-aligned
mode. This will cause unpredictable consequences. Specifically:

— When a value larger than the auto-load value is written to the counter
(PWMA_CNT>PWMA_ARR), the counting direction of the counter does not change. For example,
the counter has overflowed, but the counter is still counting up.

— Write 0 or the value of PWMA_ARR to the counter, but the update event does not occur.

The safe way to use the counter in center-aligned mode is to use software (set the UG bit of the
PWMA_EGR register) to generate an update event before starting the counter, and not to modify the
counter value when the counter is counting.

20.3.7 Repeat counter

The time base unit explains how the update event (UEV) is generated when the counter overflows/downflows,

but in fact it can only be generated when the value of the repeat counter reaches 0. This feature is very useful for
generating PWM signals.

This means that every N counts overflow or underflow, the data is transferred from the preload register to
the shadow register (PWMA_ARR auto-reload register, PWMA_PSCR preload register, and capture/compare
register in compare mode PWMA_CCRX), N is the value in the PWMA_RCR repeat count register.

The repeat counter is decremented when any of the following conditions are met:

Each time the counter overflows in the up-counting mode

Every time the counter overflows in down counting mode

At each overflow and each underflow in the center-aligned mode. Although this limits the maximum PWM
cycle period to 128, it can update the duty cycle twice in each PWM cycle. In the center-aligned mode,
because the waveform is symmetrical, if the compare register is refreshed only once in each PWM cycle,
the maximum resolution is 2*tCK_PSC.
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The repetition counter is automatically loaded, and the repetition rate is defined by the value of the
PWMA_RCR register. When the update event is generated by software or by the hardware clock/trigger
controller, no matter what the value of the repeat counter is, the update event occurs immediately, and the
content in the PWMA_RCR register is reloaded into the repeat counter.

Examples of update rates in different modes, and register settings of PWMA _RCR

center alignment mode edge-aligned mode

Counter count up count down

PWM1_CNT

PHEEEEREEEE RRREEREEREE R R

UEV Event

PWM1_RCR=1

O A A A A A A A A

PWM1_RCR=2 /\/\/\/\/\

PWM1_RCR=3

H A‘ E
R T O I T I ey R

(software setting) (software setting) (software setting)

20.4 Clock/Trigger Controller

The clock/trigger controller allows users to select the counter clock source, input trigger signal and
output signal.

20.4.1 Prescaler Clock (CK_PSC)

The prescaler clock (CK_PSC) of the time base unit can be provided by the following sources:
Internal clock (FMASTER)

External clock mode 1: External clock input (TIx)

External clock mode 2: External trigger input ETR

Internal trigger input (ITRx): Use TRGO of one PWM as the prescaler clock of another PWM.

20.4.2 Internal clock source (fuvasTer)

If the clock/trigger mode controller and external trigger input are disabled at the same time (SMS=000 in
the PWMA_SMCR register, ECE=0 in the PWMA_ETR register), the CEN, DIR and UG bits are the actual
control bits and can only be modified by software (The UG bit is still automatically cleared). Once the CEN bit
is written as 1, the prescaler clock is provided by the internal clock.

The following figure describes the operation of the control circuit and up-counter in normal mode without
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prescaler.
Control circuit in normal mode, fMASTER division factor is 1

Count Enable (CEN) J
UG [ ]
UG_INIT (UG sync) [ ]
Timer Clock (CK_CNT) w

20.4.3 External clock source mode 1

When SMS=111 in PWMA_SMCR register, this mode is selected. Then select the signal source of TRGI
through TS of PWMA_SMCR register. The counter can count on every rising or falling edge of the selected
input.

The following example uses TI2 as the external clock

PWM1_SMCR

TS[2:0]

TRGO T|1Fjor1\
TI1 ED M encoding mode
TIFPL |40q TRGI _4 | External Clock
q TI2F 4 | 0 Mode 1
T2 i edge TI2FP2 B CK_PSC
filter TI2F ¥ | 110 ETRF 4 | External Clock
etector _ETRF 4 |
ﬂlll Mode 2
_fusaer__4 | Internal clock
|CF[3IO] (internal clock) mode

PWM1_CCMR2 PWM1_CCER1

SMS[2:0]

PWM1_ETR PWM1_SMCR

For example, to configure the up counter to count on the rising edge of the TI2 input, use the following
steps:
1. Configure CC2S=01 in PWMA_CCMR?2 register, use channel 2 to detect the rising edge of T12 input
2. Configure the IC2F[3:0] bits of the PWMA_CCMR?2 register to select the input filter bandwidth
3. Configure CC2P=0 in PWMA_CCER1 register, select the rising edge polarity
4. Configure SMS=111 in the PWMA_SMCR register, configure the counter to use external clock mode 1
5. Configure TS=110 in PWMA_SMCR register and select TI2 as input source
6. Set CEN=1 in PWMA_CR1 register to start the counter

When the rising edge occurs at TI2, the counter counts once, and the trigger flag (TIF bit of the
PWMA_SR1 register) is set to 1, if the interrupt is enabled (configured in the PWMA _IER register), an
interrupt request will be generated.

The delay between the rising edge of TI2 and the actual counter clock depends on the resynchronization
circuit at the input of TI2.

Control circuit in external clock mode 1
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TI2
Count Enable (CEN)

Timer Clock (CK_CNT) |_| |_|

Counter register 34 X

35 X 36
A\

Cleared by software

20.4.4 External clock source mode 2

The counter can count on every rising or falling edge of the external trigger input ETR signal. Write 1 to
the ECE bit of the PWMA_ETR register to select this mode. (When SMS=111 in PWMA_SMCR register and

TS=111 in PWMA_SMCR register, this mode can also be selected)
Overall block diagram of external trigger input:

| ETP | | ETPS[L:0] |
ETF[3:0]
PWM1_ETR  PWMI_ETR

Tlleorl\
TI2F dor Y

encoding mode

(internal clock) mode

PWM1_ETR

PWM1_ETR

TRGI _4 | External Clock

.. Mode 1
divider ETRP -
11,12, 14,18 f Filter down ETRF _4 | External Clock
MASTER | counter Mode 2

I CK_PSC

fusarer 4 | Internal clock

SMS[2:0]

PWM1_SMCR

For example, to configure the counter to count up every 2 rising edges of the ETR signal, use the following

steps:

1. No filter is needed in this example, configure ETF[3:0]=0000 in PWMA_ETR register

2. Set the prescaler, configure ETPS[1:0]=01 in the PWMA_ETR register

3. Select the rising edge detection of ETR, configure ETP=0 in the PWMA_ETR register

4. Turn on external clock mode 2, configure ECE=1 in the PWMA_ETR register
5. Start the counter, write CEN=1 in the PWMA_CR1 register

The counter counts once every 2 ETR rising edges.

Control circuit in external clock mode 2
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Main clock (fuaster) MM

Count Enable (CEN) J
err [ L TT L 1L.TTL

ETRP _I——I__|—|_

ETRF —’—l—,‘

Timer Clock (CK_CNT) H ’_L

Counter register 34 X 35 X 36

20.4.5 Trigger synchronization

The PWMA counter uses three modes to synchronize with the external trigger signal:
® Standard trigger mode

® Reset trigger mode

®  Gated trigger mode

Standard trigger mode

The enable of the counter (CEN) depends on the event on the selected input.

In the following example, the counter starts counting up on the rising edge of the TI2 input:

1. Configure CC2P=0 in the PWMA_CCERL1 register and select the rising edge of TI2 as the trigger
condition.

2. Configure SMS=110 in the PWMA_SMCR register and select the counter as trigger mode. Configure the
PWMA_SMCR register

TS=110, select TI2 as the input source.

When TI2 has a rising edge, the counter starts to count under the internal clock drive and the TIF flag is set
at the same time. The delay between the rising edge of TI2 and the counter starting to count depends on the
resynchronization circuit at the T12 input.

Standard trigger mode control circuit

Count Enable (CEN)

Timer Clock (CK_CNT)

Counter register 34 36137)38

1:58

TIF

Reset trigger mode
When a trigger input event occurs, the counter and its prescaler can be reinitialized. At the same time, if the
URS bit of the PWMA_CR1 register is low, an update event UEV is also generated, and then all preload
registers (PWMA_ARR, PWMA_CCRXx) will be updated.
In the following example, the rising edge of the TI1 input causes the up counter to be cleared:
1. Configure CC1P=0 in the PWMA_CCERL1 register to select the polarity of TI1 (only detect the rising edge
of TI1).
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2. Configure SMS=100 in the PWMA_SMCR register and select the timer as the reset trigger mode.
Configure TS=101 in PWMA_SMCR register and select TI1 as input source.
3. Configure CEN=1 in the PWMA_CR1 register to start the counter.

The counter starts to count according to the internal clock, and then counts normally until TI1 has a rising
edge. At this time, the counter is cleared and then restarts counting from 0. At the same time, the trigger flag
(TIF bit of PWMA_SR1 register) is set. If the interrupt is enabled (TIE bit of PWMA_IER register), an interrupt
request is generated.

The following figure shows the action when the auto reload register PWMA_ARR=0x36. The delay
between the rising edge of TI1 and the actual reset of the counter depends on the resynchronization circuit at the
input of TI1.

Control circuit in reset trigger mode

mo ]
uG [ ]

Timer Clock (CK_CNT) _|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_
TIF [

Gated trigger mode
The counter is enabled by the level of the selected input signal.
In the following example, the counter only counts up when TI1 is low:
1. Configure CC1P=1 in the PWMA_CCER1 register to determine the polarity of TI1 (only detect the low
level on TI1).
2. Configure SMS=101 in the PWMA_SMCR register, select the timer as gated trigger mode, configure
TS=101 in the PWMA_SMCR register, and select TI1 as the input source.
3. Configure CEN=1 in the PWMA_CR1 register to start the counter (in gating mode, if CEN=0, the
counter cannot be started, regardless of the trigger input level).
As long as TI1 is low, the counter starts counting according to the internal clock, and stops counting once
TI1 goes high. The TIF flag will be set when the counter starts or stops. The delay between the rising edge of
TI1 and the actual stop of the counter depends on the resynchronization circuit at the input of TI1.
Control circuit in gated trigger mode

TI1
Count Enable (CEN)
Timer Clock (CK_CNT)
Counter register 34 @ 39

TIF

Cleared by
software

External clock mode 2 Joint trigger mode

External clock mode 2 can be used with another input signal trigger mode. For example, the ETR signal is
used as the input of an external clock, and another input signal can be used as the trigger input (supports
standard trigger mode, reset trigger mode and gated trigger mode). Note that ETR cannot be configured as
TRGI through the TS bit of the PWMA_SMCR register.

In the following example, once a rising edge occurs on TI1, the counter counts up once on each rising edge
of ETR:
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1. Configure the external trigger input circuit through the PWMA_ETR register. Configure ETPS=00 to
disable prescaler, configure ETP=0 to monitor the rising edge of the ETR signal, configure ECE=1 to
enable external clock mode 2.

2. Configure CC1P=0 in the PWMA_CCER1 register to select the rising edge trigger of TI1.

3. Configure SMS=110 in the PWMA_SMCR register to select the timer as trigger mode. Configure TS=101
in PWMA_SMCR register to select TI1 as the input source.

When a rising edge occurs on TI1, the TIF flag is set and the counter starts counting on the rising edge of
ETR. The delay between the rising edge of the TI1 signal and the actual counter clock depends on the
resynchronization circuit at the TI1 input. The delay between the rising edge of the ETR signal and the actual
clock of the counter depends on the resynchronization circuit at the ETRP input.

External clock mode 2 + control circuit in trigger mode

TIL [

Count Enable (CEN)

LS I O R S R s B

Timer Clock (CK_CNT) |_| |_|
Counter register 34 X 35 X 36
TIF |

20.4.6 Synchronize with PWMB

In the chip, the timers are interconnected internally for synchronization or linking of the timers. When a
timer is configured as master mode, it can output trigger signal (TRGO) to those timers configured as slave
mode to complete reset operation, start operation, stop operation or as the driving clock of those timers.

Use the TRGO of PWMB as the prescaler clock of PWMA

For example, users can configure PWMB as the prescaler clock of PWMA, and the following

configuration is required:

1. Configure PWMB as the main mode, so that a periodic trigger signal is output at each update event
(UEV). Configure MMS=010 in the PWMB_CR2 register so that TRGO can output a rising edge during
each update event.

2. The TRGO signal output by PWMB is linked to PWMA. PWMA needs to be configured to trigger slave
mode, using ITR2 as the input trigger signal. The above operations can be achieved by configuring
TS=010 in the PWMA_SMCR register.

3. Configure SMS=111 in the PWMA_SMCR register to set the clock/trigger controller to external clock
mode 1. This operation will cause the rising edge of the periodic trigger signal TRGO output by PWMB
to drive the PWMA clock.

4. Finally, set the CEN bit of PWMB (in the PWMB_CR1 register) to enable two PWMs.

Example of master trigger slave mode
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PWM2 PWM1
TS
Clock MMS SMS
I I
Master Slave CK_PSG
prescaler |—>| counter |—> mode |RCO2 ITR2 mode [——{ prescaler |—>| counter|
control control
Input'trigger
selection

Use PWMB to enable PWMA
In this example, we use the compare output of PWMB to enable PWMA. PWMA counts according to its
own driving clock only when the OC1REF signal of PWMB is high. Both PWMSs use fuaster divided by 4 as
the clock (fCK_CNTz fMASTER/4)-
1. Configure PWMB as the main mode, and output the comparison output signal (OC5REF) as the trigger signal.
(Configure MMS=100 in PWMB_CR2 register).
2. Configure the waveform of the OC5REF signal of PWMB (PWMB_CCMRL1 register).
3. Configure PWMA to use the output of PWMB as its own trigger input signal (configure TS=010 in
PWMA_SMCR register).
. Configure PWMA as the gated trigger mode (configure SMS=101 in the PWMA_SMCR register).
. Set the CEN bit (PWMA_CR1 register) to enable PWMA.
. Set the CEN bit (PWMB_CR1 register) to enable PWMB.
Note: The clocks of the two PWMs are not synchronized, but only affect the enable signal of PWMA.
PWMB output gate trigger PWMA

o O b

Main clock (fuasTer)

PWM2 (OC5REF) | |

PWM2 (CNT) FB X FC X FD X FE X FF X 00 X 01

PWM1 (CNT) 3045 X 3046 X 3047 X 3048

PWM1 (TIF) }‘

TIF is cleared by software

In the figure above, the PWMA counter and prescaler are not initialized before starting, so they start
counting from the existing value. If the two timers are reset before starting PWMB, the user can write the
desired value to the PWMA counter to start counting from the specified value. The reset operation of PWMA
can be realized by software writing the UG bit of PWMA_EGR register.

In the following example, we synchronize PWMB and PWMA. PWMB is the main mode and starts
counting from 0. PWMA is the trigger slave mode and starts counting from OXE7. The two PWMs use the same
frequency division factor. When the CEN bit in the PWMB_CRL1 register is cleared, PWMB is disabled and
PWMA stops counting.

1. Configure PWMB as the main mode, and output the comparison output signal (OC5REF) as the trigger signal.
(Configure MMS=100 in PWMB_CR2 register).

2. Configure the waveform of the OC5REF signal of PWMB (PWMB_CCMRL register).

3. Configure PWMA to use the output of PWMB as its own trigger input signal (configure TS=010 in
PWMA_SMCR register).

4. Configure PWMA as the gated trigger mode (configure SMS=101 in the PWMA_SMCR register).

5. Reset PWMB by writing 1 to the UG bit (PWMB_EGR register).

6. Reset PWMA by writing 1 to the UG bit (PWMA_EGR register).
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7. Write OXE7 into the counter of PWMA (PWMA_CNTRL) to initialize PWMA.
8. Enable PWMA by writing 1 to the CEN bit (PWMA_CR1 register).

9. Start PWMB by writing 1 to the CEN bit (PWMB_CRL register).

10. Stop PWMB by writing 0 to the CEN bit (PWMB_CR1 register).

vainclock twer) [ [{[LTUTLTTUUTUUUUUUUUUU U
PWM2 (CEN) | Ii
PWM2 (UG)

PWM2 (CNT) 75 | 00 [ o | 02
PWM1 (CNT) gl ) oo | E7 [ e | E9
PWM1 (UG) [ ]

Write PWM1 (CNT) [ ]

PWM1 (TIF) ’—| }
/

TIF is cleared by software

Use PWMB to start PWMA

In this example, we use the update event of PWMB to start PWMA.

When the PWMB update event occurs, PWMA starts counting from its existing value according to
PWMA's own drive clock (it can be a non-zero value). After PWMA receives the trigger signal, it automatically
enables the CEN bit and starts counting until the user writes 0 to the CEN bit of the PWMA_CR1 register. Both
PWMs use fMASTER divided by 4 as the driving clock (fCK_CNT = fMASTER/4).

1. Configure PWMB as the main mode and output the update signal (UEV). (Configure MMS=010 in
PWMB_CR2 register).

2. Configure the period of PWMB (PWMB_ARR register).

3. Configure PWMA to use the output of PWMB as the input trigger signal (configure TS=010 in
PWMA_SMCR register).

4. Configure PWMA as trigger mode (configure SMS=110 in PWMA_SMCR register).

5. Set the CEN bit (PWMB_CR1 register) to start PIWMB.
PWMB update event (PWMB-UEV) triggers PWMA

vainctock ) [ [ [T U UUUUUUUUUUUUTUU

PWM2 (UEV) [
pwmz oD e e e T e [ e [
PWM1 (CNT) 45 [ o | o | s
PWM1 (CEN) |

PWM1 (TIF)

TIF is cleared by software

As in the previous example, the user can also initialize them before starting the counter.
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Trigger two PWMs synchronously with external signals
In this example, the rising edge of TI1 is used to enable PWMB and enable PWMA at the same time. In order
to maintain timer alignment, PWMB needs to be configured in master/slave mode (slave mode for TI1 signal
and master mode for PWMA).
1. Configure PWMB as the main mode, and use the output enable signal as the trigger of PWMA (configure
MMS=001 in the PWMB_CR2 register).
2. Configure PWMB as slave mode, and use TI1 signal as the input trigger signal (configure TS=100 in
PWMB_SMCR register).
3. Configure the trigger mode of PWMB (configure SMS=110 in PWMB_SMCR register).
4. Configure PWMB as master/slave mode (configure MSM=1 in PWMB_SMCR register).
5. Configure PWMA to use the output of PWMB as the input trigger signal (configure TS=010 in the
PWMA_SMCR register).
6. Configure the trigger mode of PWMA (configure SMS=110 in the PWMA_SMCR register).
When a rising edge occurs on TI1, the two timers start counting synchronously, and the TIF bit is set.
Note: In this example, both timers are initialized (setting the UG bit) before starting, so they both start
counting from 0, but the user can also insert an offset by modifying the counter register (PWMA_CNT), In this
case, a delay will be inserted between the CK_PSC signal and the CNT_EN signal of PWMB.

The TI1 signal of PWMB triggers PWMB and PWMA

vain ook Gussre) | [ [T U U U UL UUUUUUTULUUY
PWM2 (TI1) [ ]
PWM2 (CEN) |

PWM2 (CK_PSC) nnnnm
P2 (CNT) R

PWM2 (TIF) |

PWML (CEN) |

PWML (CK_PSC)
pus (o) - R R

PWML (TIF) |

20.5 Capture/Compare Channel

PWM1P, PWM2P, PWM3P, PWM4P can be used as input capture, PWM1P/PWMIN, PWM2P/PWM2N,
PWM3P/PWM3N, PWM4P/PWMA4N can output comparison. This function can be realized by configuring the
CCiS channel selection bit of the capture/compare channel mode register (PWMA_CCMRI), where i represents
the number of channels from 1 to 4.

Each capture/compare channel is built around a capture/compare register (including shadow registers),
including the input part of the capture (digital filtering, multiplexing and prescaler) and the output part
(comparator and Output control).

The main circuit of capture/compare channel 1 (other channels are similar to this)
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Write
S CCR1H
Read ] Write
CCR1H S read capture/compare R LCCRIL
Read processing preload register
CCRIL capture compare CC1S[1]
—R transmission transmission/-li)—

\J— CC19][0]
cCeisi OC1PE
capture/compare

CC18[0] shadow register
IC1PS
CC1E
Counter Comparator PWM1 CCMR1
CNT>CCR1
PWM1_EGR
CNT=CCR1

The capture/compare module consists of a preload register and a shadow register. The read and write
process only operates the preload register. In capture mode, the capture occurs on the shadow register and then
copied to the preload register. In the compare mode, the contents of the preload register are copied to the
shadow register, and then the contents of the shadow register are compared with the counter.

When the channel is configured in output mode, the PWMA_CCRIi register can be accessed at any time.

When the channel is configured as input mode, the read operation of the PWMA_CCRIi register is similar
to the read operation of the counter. When the capture occurs, the contents of the counter are captured to the
PWMA_CCRi shadow register, and then copied to the preload register. During the read operation, the preload
register is frozen.

Shadow register is buffered

Other instructions :—» to preload register

Read start 4

At time ty | Read high byte |—>| Preload register is frozen

S

Other instructions

~Z

Attime tog+ A ¢ Read low byte |<—| Preload register is unfrozen

Read end =g

Shadow register is buffered

Other instructions |—> to preload register

The figure above describes the read operation flow of the 16-bit CCRi register. The data buffered will
remain unchanged until the end of the read flow. After the entire reading process is over, if only the
PWMA_CCRIL register is read, the low bit of the counter value is returned. If the upper data is read after
reading the lower data, the same lower data will not be returned.
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20.5.1 Writing process of 16-bit PWMA_CCRI register

The writing operation of the 16-bit PWMA_CCRIi register is completed through the preload register. Two
instructions must be used to complete the entire process, one instruction corresponds to one byte. The upper
byte must be written first. When writing the upper byte, the shadow register update is prohibited until the write
operation of the lower byte is completed.

20.5.2 Input Module

Block diagram of the input module

TIIF_ED TRC | to the clock/trigger
controller
; : TILFP1
T
' TIL input filter T

PWM1P O— edge detector TRC - 1IC1 -

: . TI2FP1
TI2 input filter T15FP5

PWM2P O—-» -
edge detector [~ P>
TRC 3

L IC2

to capture/
‘>~ compare
channel

TI3 input filter [ TI3FPL g |
"
PWM3P [1—s edge detector Tl?jgé

T

- 1C3

TI4FP1

TI4FP2
edge detector [z P

4>

PWM4P O TI4 > input filter

- 1C4 -

/S

As shown in the figure, the input part samples the corresponding TIx input signal and generates a filtered
signal TIXF. Then, an edge detector with polarity selection generates a signal (TIXFPx), which can be used as an
input trigger for the trigger mode controller or as a capture control. This signal enters the capture register
(ICxPS) after prescaler.

PWM1_CCER1

to the clock/ CCIE

TILF rising trigger controller
TI1
O— filterdown [TI1F edge TI1FP1 h
counter detector - Wi ICPS
fuasTer TI1F falling TI2FP1 |, | IC1 /1d;\2/|514er/8
edge _TRC | 44 e
PWM1 CCER1
ICF[3:0] —
TI2F rising
PWM1_CCMR1 edge | CCIS[L:0] | | CCPS[L:0]
— e PWM1_CCMR1 PWM1_CCMR1
TI2F falling - -
edge

20.5.3 Input Capture Mode

In the input capture mode, when the corresponding edge on the ICi signal is detected, the current value of

-741 -



STC8H Series Manual

the counter is latched into the capture/compare register (PWMA_CCRx). When a capture event occurs, the
corresponding CCilF flag (PWMA_SR register) is set. If the CCIlE bit of the PWMA_IER register is set, that is,
the interrupt is enabled, an interrupt request will be generated. If the CCilF flag is already high when the capture
event occurs, the repeated capture flag CCiOF (PWMA_SR2 register) is set. Writing CCilF=0 or reading the
captured data stored in the PWMA_CCRIL register can clear CCilF. Write CCiOF=0 to clear CCiOF.

Capture on rising edge of PWM input signal

The following example shows how to capture the counter value to the PWMA_CCR1 register at the rising
edge of TI1 input. The steps are as follows:

1. Select a valid input terminal and set CC1S=01 in the PWMA_CCMRL1 register. At this time, the channel is
configured as an input, and the PWMA_CCR1 register becomes read-only.

2. According to the characteristics of the input signal Tli, the filter time of the corresponding input filter can be
set by configuring the IC1F bit in the PWMA_CCMR1 register. Assuming that the input signal jitters within a
maximum of 5 clock cycles, we need to configure the filter bandwidth to be longer than 5 clock cycles;
therefore, we can sample 8 times continuously to confirm the last real edge transition at TI1, that is, in the
PWMA_CCMR1 register Write IC1F=0011 in the middle. At this time, only if 8 consecutively sampled TI1
signals valid (sampling frequency is fmaster).

3. Select the effective conversion edge of the TI1 channel and write CC1P=0 (rising edge) in the
PWMA_CCER1 register.

4. Configure the input prescaler. In this example, we want the capture to occur at every valid level transition
moment, so the prescaler is disabled (write ICLPS=00 in the PWMA_CCMRL register).

5. Set CC1E of the PWMA_CCER1 register to 1, allowing the value of the counter to be captured into the
capture register.

6. If necessary, enable related interrupt requests by setting the CC1IE bit in the PWMA_IER register.

When an input capture occurs:

® \When a valid level conversion occurs, the value of the counter is transferred to the PWMA_CCRL register.

® The CCL1IF flag is set. When at least 2 consecutive captures have occurred and CC1IF has not been cleared,

CC1OF is also set.
® |fthe CCLIE bit is set, an interrupt will be generated.

In order to handle the capture overflow event (CC1OF bit), it is recommended to read the data before
reading the repeated capture flag. This is to avoid losing the repeated capture information that may be generated
after the capture overflow flag is read and before the data is read.

Note: Setting the corresponding CCiG bit in the PWMA_EGR register can generate an input capture
interrupt by software.

PWM input signal measurement

This mode is a special case of the input capture mode, except for the following differences, the operation is the

same as the input capture mode:

® Two ICi signals are mapped to the same Tli input.

® The valid edges of the two ICI signals have opposite polarities.

® One of the TIiFP signals is used as the trigger input signal, and the trigger mode controller is configured to
reset the trigger mode.
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PWM
input signal

counter value

PWM1_ARR
register value

P Time

P Time

For example, you can measure the period (PWMA_CCR1 register) and duty cycle (PWMA_CCR?2 register)
of the PWM signal input on TI1 in the following way.

~NOoO ok~ WwWN

PWM input signal measurement example

101 in the PWMA_SMCR register (select TILFP1).

TI1 L l
PWM1_CNT 0004 X\oooo X 0001 X 0002 X\oooa X 0004 X 0000 X:
\ \
PWM1_CCR1 \ 0004 \
\ \
PWM1_CCR2 \ 0002 \
IC1 capture IC2 capture
Period measurement Pulse width measurement
reset counter
20.5.4 Output Module

. Select the effective input of PWMA_CCRL1: set CC1S=01 in the PWMA_CCMRL register (select TILFP1).
. Select the valid polarity of TILFP1: set CC1P=0 (valid at rising edge).
. Select the valid input of PWMA_CCR2: set CC2S=10 in the PWMA_CCMR2 register (select TILFP2).
. Select the valid polarity of TI1FP2 (capture data to PWMA_CCR?2): set CC2P=1 (falling edge valid).

. Select a valid trigger input signal: set TS=
. Configure the trigger mode controller to reset trigger mode: set SMS=100 in PWMA_SMCR.
. Enable capture: set CC1E=1 and CC2E=1 in the PWMA_CCER1 register.

The output module will generate an intermediate waveform used as a reference, called OCIREF (high
effective). The processing of the brake function and polarity is at the end of the module.

Output module block diagram
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Generate dead time

DTG register

OCIREF oG [ outut >0 PWMP
; - | control | pupy PWMIN

OC2REF DTG —— output [——>0 PWM2P

from | cONtrOl | gy pPWM2N
capture/compare <

channel OC3REF DTG —® output [0 PWMS3P

Ly CONtrol [ gepy PWMS3N

OCA4REF DT P output —»0 PWM4P
P
G Ly control 0 PWM4N

PwWMFLTO-ERK Enable T T
selection

Channel 1 detailed output module block diagram with complementary output (similar to other channels)

PWM1_CCER1  PWMI1_CCER1

| CClNE|CC1E | | cc1pP |
3
0 0 output PWM1P
—x0 enable p———0
counter>CCR1 oot 1 circuit
oc1 DT I ;;
counter=CCRL | o u L
P OC1REF] | dead time L
mode tor S~
controller genera bon o] [N 0 output PWM1N
= 11 enable —0
) 10 1 circuit
G 1T A
OC1M[2:0] | | DTG[7:0] | | CClNE|CClE | | CCINP | | CClNE|CClE | PWM1_CCER1
PWM1_CCMR1 PWM1_DTR PWM1 _CCER1 PWM1_CCER1 033| 0SSR | PWM1_BRK

OISIN [ OIS1 PWM1_CCER1

20.5.5 Forced output mode

In the output mode, the output comparison signal can be directly forced to a high or low state by software,
instead of relying on the comparison result between the output comparison register and the counter.

Set OCIM=101 in the PWMA_CCMRI register to force the OCIREF signal to be low.

Set OCIM=100 in PWMA_CCMRI register to force the OCIREF signal to be low.

Whether the output of OCi/OCiN is high or low depends on the CCiP/CCiNP polarity flag.

In this mode, the comparison between the PWMA_CCRi shadow register and the counter is still in
progress, the corresponding flag will be modified, and the corresponding interrupt will still be generated.
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20.5.6 Output Compare Mode

This mode is used to control an output waveform or indicate that a given period of time has been reached.
When the counter matches the content of the capture/compare register, the following operations are performed:
® According to different output comparison modes, the corresponding OCI output signal:

— Keep unchanged (OCiM=000)

— Set to effective level (OCiM=001)

— Set to invalid level (OCiM=010)

— Flip (OCiM=011)
® Set the flag bit in the interrupt status register (CCilF bit in the PWMA_SR1 register).
® |f the corresponding interrupt enable bit (CCilE bit in the PWMA_IER register) is set, an interrupt is

generated.

The OPIM bit of the PWMA_CCMRI register is used to select the output compare mode, and the CCiP bit
of the PWMA_CCMRI register is used to select the valid and invalid level polarity. The OPIPE bit of the
PWMA_CCMRI register is used to select whether the PWMA_CCRIi register needs to use the preload register.
In the output compare mode, the update event UEV has no effect on the OCIREF and OCI outputs. The time
accuracy is one counting period of the counter. The output compare mode can also be used to output a single
pulse.

Configuration steps of output comparison mode:
1. Select the counter clock (internal, external or prescaler).
2. Write the corresponding data into the PWMA_ARR and PWMA_CCRI registers.
3. To generate an interrupt request, set the CCIlE bit.
4., Steps to select output mode:
1. Set OCIM=011, when the counter matches CCRIi, flip the output of OCIM pin
2. Set OPIPE = 0, disable preload register
3. Set CCiP = 0, select high level as active level
4. Set CCiE =1, enable output
5. Set the CEN bit of the PWMA_CR1 register to start the counter
The PWMA_CCRi register can be updated by software at any time to control the output waveform,
provided that the preload register is not used (OCiPE=0), otherwise the shadow register of PWMA_CCRIi can
only be updated when the next update event occurs.
Output compare mode, flip OC1

Write B201 to CC1R register

PWM1_CNT oozs | oosa Y o N\ B200

PWM1_CCR1 B201

OCIREF=OCL 4\ /—

Match detected on OCR1.
Generate an interrupt if enabled

20.5.7 PWM Mode

Pulse width modulation (PWM) mode can generate a signal whose frequency is determined by the
PWMA_ARR register and the duty cycle is determined by the PWMA_CCRIi register.

Write 110 (PWM mode 1) or 111 (PWM mode 2) in the OCIM bit in the PWMA_CCMRI register to
independently set each OCI output channel to generate a PWM. The OPIPE bit of the PWMA_CCMRI register
must be set to enable the corresponding preload register, and the ARPE bit of the PWMA_CR1 register can also
be set to enable the preload register for auto-reload (in up-counting mode or central symmetric mode).

- 745 -



STC8H Series Manual

Since the preload register can only be transferred to the shadow register when an update event occurs, all
registers must be initialized by setting the UG bit of the PWMA_EGR register before the counter starts counting.

The polarity of OCi can be set by software in the CCiP bit in the PWMA_CCER:I register, and it can be set
as active high or active low. The output enable of OCi is controlled by the combination of CCiE, MOE, OISi,
OSSR and OSSI bits in the PWMA_CCERi and PWMA_BKR registers.

In PWM mode (mode 1 or mode 2), PWMA_CNT and PWMA _ CCRi are always being compared
(according to the counting direction of the counter) to determine whether it meets PWMA CCRi <
PWMA_CNT or PWMA_CNT<PWMA_CCRIi.

According to the state of the CMS bit field in the PWMA_CR1 register, the timer can generate edge-
aligned PWM signals or center-aligned PWM signals.

PWM edge alignment mode
Up counting configuration

When the DIR bit in the PWMA_CR1 register is 0, count up is executed.

The following is an example of PWM mode 1. When PWMA_CNT<PWMA_CCRI, the PWM reference
signal OCIREF is high, otherwise it is low. If the comparison value in PWMA_CCRIi is greater than the auto-
reload value (PWMA_ARR), then OCIREF remains high. If the comparison value is 0, then OCIREF remains
low.

Edge aligned, waveform of PWM mode 1 (ARR=8)

Counterregister:XOX1X2X3X4X5X6X7X8XOX1X:

OCIREF _| |
CCilF |

CCRx=4

OCIREF
CCRx=g _CREF —
CCilF

OCIREF 11
CCilF _]

CCRx>8

OCIiREF _
CCilF _|

CCRx=0

Countdown configuration

When the DIR bit of the PWMA_CRL register is 1, the down count is executed.

In PWM mode 1, when PWMA_CNT>PWMA_CCRI, the reference signal OCIREF is low, otherwise it is
high. If the comparison value in PWMA_CCRIi is greater than the auto-reload value in PWMA_ARR, then
OCIREF remains high. In this mode, a PWM waveform with a duty cycle of 0% cannot be generated.

PWM center aligned mode

When the CMS bit in the PWMA_CR1 register is not '00', it is the center-aligned mode (all other
configurations have the same effect on the OCIREF/OCi signal).

According to different CMS bit settings, the compare flag can be set when the counter counts up, counts
down, or counts up and down. The counting direction bit (DIR) in the PWMA_CR1 register is updated by
hardware. Do not modify it by software.

Some examples of center-aligned PWM waveforms are given below:
® PWMA_ARR=8

® PWM mode 1

® The flag bit is set in the following three situations:

— Only when the counter counts down (CMS=01)

— Only when the counter is counting up (CMS=10)

— When the counter is counting up and down (CMS=11)
® Center-aligned PWM waveform (ARR=8)
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CCRx=4

Counter register

OCiREF

CMS=0b01

CMS=0b10

CCilF
CMS=0b11

CCRx=7

OCiREF
CMS=0b01

CMS=0b10

CCilF
CMS=0b11

—1 1

CCRx=8

OCIiREF 1’
CMS=0b01

CMS=0b10

CCilF
CMS=0b11

CCRx>8

OCIiREF 1
CMS=0b01

CMS=0b10

CCilF
CMS=0b11

N R

CCRx=0

OCIiREF __ -0

_ 1

CMS=0b01

CMS=0b10

CCilF

_1

CMS=0b11

Single pulse mode

Single pulse mode (OPM) is a special case of many of the aforementioned modes. This mode allows the
counter to respond to a stimulus and generate a pulse with a controllable pulse width after a programmable

delay.

The counter can be started by the clock/trigger controller, and the waveform can be generated in output
comparison mode or PWM mode. Setting the OPM bit of the PWMA_CR1 register will select the single pulse
mode, and the counter will automatically stop at the next update event UEV. Only when the comparison value is
different from the initial value of the counter can a pulse be generated. Before starting (when the timer is

waiting to be triggered), the following must be configured:
® Up counting mode: counter CNT <CCRi < ARR,

® Counting down mode: counter CNT> CCRIi.

Single pulse mode legend

- 747 -



STC8H Series Manual

T2
OC1REF —
oc1 —
Counter
A
PWM1_ARR
PWM1_CCR1
|l
0 - - - t
toELAY truLse

For example, delay tDELAY after detecting a rising edge on the TI2 input pin, and generate a positive

pulse of tPULSE width on OC1.: (assuming IC2 is used as the trigger source for triggering channel 1)

Set CC2S=01 in PWMA_CCMR?2 register to map 1C2 to TI2.

Set CC2P=0 in PWMA_CCERL register to enable 1C2 to detect the rising edge.

Set TS=110 in the PWMA_SMCR register to make IC2 the trigger source (TRGI) of the clock/trigger
controller.

Set SMS=110 (trigger mode) in PWMA_SMCR register, 1C2 is used to start the counter. The OPM
waveform is determined by the value written in the compare register (the clock frequency and counter
prescaler should be considered).

tDELAY is defined by the value in the PWMA_CCR1 register.

tPULSE is defined by the difference between the autoload value and the comparison value (PWMA_ARR
- PWMA_CCRL).

Suppose that a waveform from 0 to 1 is to be generated when a comparison match occurs, and a waveform
from 1 to O is generated when the counter reaches the preload value. First, set the OCIM of the
PWMA_CCMR1 register to 111 and enter PWM mode 2. According to You need to selectively set
OC1PE=1 in the PWMA_CCMR1 register, set the ARPE in the PWMA_CR1 register, enable the preload
register, then fill in the comparison value in the PWMA_CCR1 register, fill in the autoload value in the
PWMA_ARR register, and set the UG bit to generate An update event, and then wait for an external trigger
eventon TI2.

In this example, the DIR and CMS bits in the PWMA_CR1 register should be set low.

Because only one pulse is needed, set OPM=1 in the PWMA_CRL1 register to stop counting at the next
update event (when the counter rolls over from the auto-load value to 0).

OCx fast enable (special case)

In the single pulse mode, the edge detection of the Tli input pin will set the CEN bit to start the counter, and

then the comparison operation between the counter and the comparison value produces a single pulse output.
But these operations require certain clock cycles, so it limits the minimum delay toeiay that can be obtained.

If you want to output the waveform with the minimum delay, you can set the OCIFE bit in the

PWMA_CCMRI register. At this time, OCIREF (and OCx) is forced to respond directly to the excitation
without relying on the comparison result. The output waveform is the same as the waveform when the
comparison matches. OCIiFE only works when the channel is configured in PWMA and PWMB mode.

Complementary output and dead zone insertion
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PWMA can output two complementary signals, and can manage the instantaneous turn-off and turn-on of
the output. This period is usually called the dead zone. The user should base on the connected output devices
and their characteristics (delay of level conversion, power supply). Switch delay, etc.) to adjust the dead time.

Configure the CCiP and CCIiNP bits in the PWMA_CCERI register to independently select the polarity
(main output OCI or complementary output OCIN) for each output. The complementary signals OCI and OCIN
are controlled by the following control bit combinations: CCIiE and CCIiNE bits in PWMA_CCERi register,
MOE, OISi, OISiN, OSSI and OSSR bits in PWMA_BKR register. In particular, the dead zone control is
activated when transitioning to the IDLE state (MOE drops to 0).

Setting the CCIiE and CCiNE bits at the same time will insert the dead zone. If there is a brake circuit, the
MOE bit should also be set. Each channel has an 8-bit dead zone generator.

If OSi and OSIiN are high effective:

® The OCi output signal is the same as OCIREF, except that its rising edge has a delay relative to the rising
edge of OCIiREF.

® The output signal of OCIN is opposite to OCiREF, except that its rising edge has a delay relative to the
falling edge of OCIiREF.

If the delay is greater than the currently effective output width (OCi or OCIN), the corresponding pulse
will not be generated.

The following figures show the relationship between the output signal of the dead zone generator and the
current reference signal OSIREF. (Assuming CCiP=0, CCiNP=0, MOE=1, CCiE=1 and CCIiNE=1)
Complementary output with dead zone insertion

OCIiREF
OCi
OCiN

> - P -
dead zone dead zone

Dead zone waveform delay is greater than negative pulse

OCIREF
OCi |

OCiN

—»{ dead zone -

Dead zone waveform delay is greater than positive pulse

OCIiREF

OCi
OCiN |

- dead zone -

The dead time delay of each channel is the same, which is programmed and configured by the DTG bit in
the PWMA_DTR register.

Redirect OCIREF to OCI or OCIN

In the output mode (forced output, output compare or PWM output), by configuring the CCiE and CCINE
bits of the PWMA_CCERIi register, OCIREF can be redirected to the output of OCI or OCIN.

This function can send a special waveform (such as PWM or static active level) on an output when the
complementary output is at an invalid level. Another function is to make the two outputs be at the inactive level
at the same time, or at the active level at the same time (this is still the complementary output with dead zone).
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Note: When only OCIN is enabled (CCiE=0, CCiNE=1), it will not be inverted, and it will be effective
immediately when OCIREF goes high. For example, if CCiNP=0, then OSiN=0OCIREF. On the other hand,
when both OCI and OCIN are enabled (CCiE=CCiNE=1), OCI is valid when OCIREF is high; on the contrary,
when OCIREF is low, OCIN becomes valid.

Six-step PWM output for motor control

When complementary output is required on a channel, the preload bits are OPiM, CCIiE and CCIiNE. When
a COM commutation event occurs, these preload bits are transferred to the shadow register bits. In this way, you
can set the next step configuration in advance, and modify the configuration of all channels at the same time.
COM can be generated by software by setting the COMG bit in the PWMA_EGR register, or by hardware on
the rising edge of TRGI.

The following figure shows the output of OCx and OCxN in three different configurations when a COM
event occurs.

Example of generating six-step PWM using COM (OSSR=1)

(CCRx)
Counter (CNT)
OCIREF
L | I -
Change Phase (COM) H/ COMG=1
CCiE=1 Write CCIE=0 CCiE=L
CCIiNE=0 CCIiNE=0
) OCiM=0b110 OCiM0b100
Example 1 ocCi [S— |
OCiN
. Write .
CCiE=1 CCiNE=1 CCiE=D
CCIiNE=0 CCiNE=1
) OCiM=0b100 * 0CiM30b101
Example2 OCi
OCiN [
CCiE=1 Write CCIE=0,CCINE=0 ccie=h
CCINE=1 CCINE=0
) OCiM=0b110 0CiM30b100
Example3 ©Ci [— I
OCiN

20.5.8 Using the brake function (PWMFLT)

The brake function is often used in motor control. When using the brake function, according to the
corresponding control bits (MOE, OSSI and OSSR bits in the PWMA_BKR register), the output enable signal
and invalid level will be modified.

After the system is reset, the brake circuit is disabled and the MOE bit is low. Setting the BKE bit in the
PWMA_BKR register can enable the brake function. The polarity of the brake input signal can be selected by
configuring the BKP bit in the same register. BKE and BKP can be modified at the same time.

The falling edge of MOE can be asynchronous with respect to the clock module, so a resynchronization
circuit is set between the actual signal (acting on the output) and the synchronization control bit (in the
PWMA_BKR register). This resynchronization circuit creates a delay between the asynchronous signal and the
synchronous signal. In particular, if you write MOE=1 when it is low, you must insert a delay (null instruction)
before reading it to read the correct value. This is because asynchronous signals are written and synchronous
signals are read.

When a brake occurs (the selected level appears at the brake input), the following actions are taken:

The MOE bit is cleared asynchronously, putting the output in an inactive state, an idle state or a reset state
(selected by the OSSI bit). This feature is still valid when the MCU's oscillator is turned off.

Once MOE=0, each output channel outputs the level set by the OISi bit of the PWMA_OISR register. If

0OSSI=0, the timer no longer controls the output enable signal, otherwise the output enable signal is always

high.
® When using complementary output:

— The output is first placed in a reset state, that is, an invalid state (depending on polarity). This is an

asynchronous operation. This function is valid even when the timer does not have a clock.
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— If the timer clock still exists, the dead-band generator will take effect again and drive the output port
according to the level indicated by the OISi and OISiN bits after the dead-band. Even in this case, OSi
and OSiN cannot be driven to a valid level at the same time. Note: Because of the resynchronization
of the MOE, the dead time is longer than usual (about 2 clock cycles).

® [f the BIE bit of the PWMA_IER register is set, when the brake status flag (the BIF bit in the PWMA_SR1
register) is 1, an interrupt is generated.

® |f the AOE bit in the PWMA_BKR register is set, the MOE bit will be automatically set in the next update
event UEV. For example, this can be used for waveform control, otherwise, MOE will always remain low
until it is set to 1 again. This feature can be used in safety, you can connect the brake input to the power-
driven alarm output, thermal sensor or other safety devices.

Note: The brake input is level effective. Therefore, when the brake input is valid, MOE cannot be set at the
same time (automatically or through software). At the same time, the status flag BIF cannot be cleared.

The brake is generated by the BRK input, its effective polarity is programmable, and it is enabled or
disabled by the BKE bit of the PWMA_BKR register. In addition to brake input and output management, write
protection is also implemented in the brake circuit to ensure the safety of the application. It allows the user to
freeze several configuration parameters (OCi polarity and state when disabled, OCIM configuration, brake
enable and polarity). The user can select one of three levels of protection through the LOCK bit of the
PWMA_BKR register. The LOCK bit field can only be modified once after the MCU is reset.

Brake response output (channel without complementary output)

Terminate (MOE_*_)

OCIREF D =

OCi a——
(CCiP=0,01Si=1)

OCi E EE
(CCiP=0,01Si=0)

OCi ——
(CCiP=1,01Si=1)

OCi Yy ANy s
(CCiP=1,01Si=0>

Brake response output with complementary output (PWMA complementary output)
Terminate (MOE_*_)

OCi
OCiN _ _
(Do not execute, CCiP=0, OISi=1)
OCi ] A R T
. b P <+
OCIN Delayf Delay: Delayf
(CCiE=1, CCiP=0, OISi=0, CCiNE=1, CCiNP=0, OISiN=1)
OCi D S L d
. <> P P
OCIN Delay Delay: Delay:
(CCiE=1, CCiP=0, OISi=1, CCiNE=1, CCINP=1, OISiN=1)
OCi 1
. >
OCIiN Delayf
(CCiE=1, CCiP=0, OISi=0, CCiNE=0, CCiNP=0, OISiN=1)
OCi I L
. >
OCIN Delay
(CCiE=1, CCiP=0, OISi=1, CCiNE=0, CCjNP=0, OISiN=0)
OCi 1
OCIN

(CCiE=1, CCiP=0, CCiNE=0, CCiNP=0, OISi=OISiN=0 or: OISi=0ISiN=1)
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20.5.9 Clear the OCIREF signal when an external event occurs

For a given channel, a high level at the ETRF input terminal (set the corresponding OCICE bit in the
PWMA_CCMRI register to '1") can pull the OCIREF signal low, and the OCIREF signal will remain low until
the next update event UEV occurs . This function can only be used in output comparison mode and PWM mode,
but not in forced mode.

For example, the OCIREF signal can be connected to the output of a comparator to control the current. At
this time, ETR must be configured as follows:

1. The external trigger prescaler must be turned off: ETPS[1:0]=00 in the PWMA_ETR register.

2. The external clock mode 2: ECE=0 in the PWMA_ETR register must be disabled.

3. External trigger polarity (ETP) and external trigger filter (ETF) can be configured as required.

The following figure shows the action of the OCIREF signal corresponding to different OCICE values
when the ETRF input goes high.

In this example, the timer PWMA is placed in PWM mode.

ETR clear OCIREF of PWMA

(CCRx)
Counter (CNT)

ETRF
ocicE=n || - |
ocices ] L]

20.5.10 Encoder interface mode

The encoder interface mode is generally used for motor control.

The method to select the encoder interface mode is:

® |f the counter only counts on the edge of T12, set SMS=001 in the PWMA_SMCR register;

® If counting only on the edge of TI1, set SMS=010;

® |f the counter counts on both TI11 and TI2 edges, set SMS=011.

By setting the CC1P and CC2P bits in the PWMA_CCER1 register, the TI1 and TI2 polarity can be
selected; if necessary, the input filter can also be programmed.

Two inputs TI1 and TI2 are used as the interface of incremental encoder. Assuming that the counter has
been started (CEN=1 in the PWMA_CRL1 register), the counter counts every time TI1FP1 or TI2FP2 has a valid
transition. TI1FP1 and TI2FP2 are the signals of TI1 and TI2 after passing the input filter and polarity control. If
there is no filtering and polarity conversion, then TILFP1=TI1, TI2FP2=TI2. According to the jump sequence of
the two input signals, count pulses and direction signals are generated. According to the transition sequence of
the two input signals, the counter counts up or down, and the hardware sets the DIR bit of the PWMA_CR1
register accordingly. Regardless of whether the counter counts on TI1, TI2, or both TI1 and TI2, a transition on
either input (T11 or T12) will recalculate the DIR bit.

The encoder interface mode is basically equivalent to using an external clock with direction selection. This
means that the counter only counts continuously from 0 to the autoload value of the PWMA_ARR register
(according to the direction, either 0 to ARR or ARR to 0). Therefore, PWMA_ARR must be configured before
counting. In this mode, the capturer, comparator, prescaler, repeat counter, trigger output feature, etc. still work
as usual. Encoder mode and external clock mode 2 are not compatible, so they cannot be operated at the same
time.

In the encoder interface mode, the counter is automatically modified according to the speed and direction
of the incremental encoder, so the content of the counter always indicates the position of the encoder, and the
counting direction corresponds to the direction of rotation of the connected sensor.
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The following table lists all possible combinations (assuming that TI1 and TI12 do not change at the same

time).
The relationship between counting direction and encoder signal
Relative Signal |eve| TILFP1 Signal TI2FP2 Signal
Active edge (TI1FP1 corresponds to T12, o . o )
TI2FP2 corresponds to TI1) Rising Falling Rising Falling
High count down count up does not count |does not count
Count only at TI1
Low count up count down | does not count |does not count
High does not count does not count count up count down
Count only at TI2
Low does not count does not count | count down count up
High count down count up count up count down
Countat Tl1 and TI2
Low count up count down count down count up

An external incremental encoder can be directly connected to the MCU without external interface logic.
However, a comparator is generally used to edit

The differential output of the encoder is converted into a digital signal, which greatly increases the ability
to resist noise interference. The third signal output by the encoder represents the mechanical zero point, which
can be connected to an external interrupt input and trigger a counter reset.

The following is an example of counter operation, showing the count signal generation and direction
control. It also shows how input jitter is suppressed when both edges are selected; jitter may occur when the
sensor is close to a transition point. In this example, we assume the following configuration:

CC1S=01 (PWMA_CCMR1 register, ICLFP1 is mapped to TI1)

CC2S=01 (PWMA_CCMR?2 register, IC2FP2 is mapped to TI2)

CC1P=0 (PWMA_CCERL1 register, IC1 is not inverted, IC1=TI1)

CC2P=0 (PWMA_CCERL1 register, IC2 is not inverted, IC2=TI2)

SMS=011 (PWMA_SMCR register, all inputs are valid on rising and falling edges).
CEN=1 (PWMA_CR1 register, counter enable)

Example of counter operation in encoder mode

go forward  tremble

retreat tremble

go forward

counter

Up Down Up

The following figure shows the operation example of the counter when the polarity of IC1 is reversed
(CC1P=1, other configurations are the same as the above example)
IC1 inverted encoder interface mode example
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go forward tremble retreat tremble go forward

counter

Down Up Down

When the timer is configured in the encoder interface mode, it provides information about the current
position of the sensor. Use another timer configured in capture mode to measure the interval between two
encoder events to obtain dynamic information (speed, acceleration, deceleration). The encoder output indicating
the mechanical zero point can be used for this purpose. According to the interval between two events, the
counter can be read at a certain time interval. If possible, you can latch the value of the counter into the third
input capture register (the capture signal must be periodic and can be generated by another timer).

20.6 Interrupt

PWMA/PWMB each have 8 interrupt request sources:

The brake is interrupted

Trigger interrupt

COM event interrupt

Input capture/output compare 4 interrupt

Input capture/output compare 3 interrupt

Input capture/output compare 2 interrupt

Input capture/output compare 1 interrupt

Update event interrupt (such as: counter overflow, underflow and initialization)

In order to use the interrupt feature, for each interrupt channel used, set the corresponding interrupt enable
bit in the PWM_IER/PWMB_IER register: BIE, TIE, COMIE, CCilE, UIE bit. By setting the corresponding
bits in the PWMA_EGR/PWMB_EGR register, the above-mentioned interrupt sources can also be generated by
software.

20.7 PWMA/PWMB registers description

20.7.1 Output Enable Registers (PWMx_ENO)

Symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_ENO FEBIH |ENO4N| ENO4P | ENO3N | ENO3P | ENO2N | ENO2P | ENOIN | ENO1P
PWMB_ENO FEB5H - ENOS8P - ENO7P - ENO6P - ENO5P

ENOB8P: PWMS8 output control bit
0: Disable PWMS8 output
1: Enable PWMB8 output
ENO7P: PWM?Y output control bit
0: Disable PWM?7 output
1: Enable PWM7 output
ENOG6P: PWM6 output control bit
0: Disable PWMS6 output

- 754 -



STC8H Series Manual

1: Enable PWMB6 output
ENOS5P: PWMS5 output control bit

0: Disable PWM5 output

1: Enable PWMS5 output
ENO4N: PWM4N output control bit

0: Disable PWM4N output

1: Enable PWM4N output
ENO4P: PWMA4P output control bit

0: Disable PWMA4P output

1: Enable PWM4P output
ENO3N: PWMB3N output control bit

0: Disable PWM3N output

1: Enable PWM3N output
ENO3P: PWM3P output control bit

0: Disable PWM3P output

1: Enable PWM3P output
ENO2N: PWM2N output control bit

0: Disable PWM2N output

1: Enable PWM2N output
ENO2P: PWM2P output control bit

0: Disable PWMZ2P output

1: Enable PWM2P output
ENO1N: PWM1N output control bit

0: Disable PWM1N output

1: Enable PWM1N output
ENO1P: PWMLP output control bit

0: Disable PWML1P output

1: Enable PWM1P output

20.7.2 Output Additional Enable Registers (PWMx_I0AUX)

Symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_IOAUX | FEB3H | AUX4N | AUX4P | AUX3N | AUX3P | AUX2N | AUX2P | AUXIN | AUX1P
PWMB_IOAUX | FEB7H - AUX8P - AUXTP - AUX6P - AUXSP

AUX8P: PWM8 output additional control bit

0: PWMB8 output is directly controlled by ENO8SP

1: The output of PWM8 is controlled by ENO8P and PWMB_BKR
AUXT7P: PWMY7 output additional control bit

0: The output of PWM?7 is directly controlled by ENO7P

1: The output of PWMY is controlled by ENO7P and PWMB_BKR
AUX6P: PWMS6 output additional control bit

0: The output of PWMG is directly controlled by ENO6P

1: The output of PWMBG is jointly controlled by ENO6P and PWMB_BKR
AUX5P: PWMS5 output additional control bit

0: The output of PWMS5 is directly controlled by ENO5P

1: The output of PWMS5 is controlled by ENO5P and PWMB_BKR
AUX4N: PWM4N output additional control bit

0: The output of PWMA4N is directly controlled by ENO4N

1: The output of PWM4N is controlled by ENO4N and PWMA_BKR
AUX4P: PWMA4P output additional control bit

0: The output of PWMA4P is directly controlled by ENO4P

1: The output of PWMA4P is jointly controlled by ENO4P and PWMA_BKR
AUX3N: PWM3N output additional control bit

0: The output of PWMB3N is directly controlled by ENO3N

1: The output of PWM3N is controlled by ENO3N and PWMA_BKR
AUX3P: PWM3P output additional control bit
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0: The output of PWM3P is directly controlled by ENO3P

1: The output of PWM3P is jointly controlled by ENO3P and PWMA_BKR
AUX2N: PWM2N output additional control bit

0: PWM2N output is directly controlled by ENO2N

1: The output of PWM2N is controlled by ENO2N and PWMA_BKR
AUX2P: PWM2P output additional control bit

0: PWM2P output is directly controlled by ENO2P

1: The output of PWM2P is jointly controlled by ENO2P and PWMA_BKR
AUXIN: PWM1N output additional control bit

0: PWM1N output is directly controlled by ENO1N

1: The output of PWMLIN is jointly controlled by ENO1N and PWMA_BKR
AUX1P: PWML1P output additional control bit

0: The output of PWM1P is directly controlled by ENO1P

1: The output of PWML1P is jointly controlled by ENO1P and PWMA_BKR

20.7.3 Control Registers 1 (PWMx_CR1)

Symbol | address] B7 B6 | BS5 B4 B3 B2 B1 BO
PWMA_CR1 FECOH | ARPEA CMSA[1:0] DIRA OPMA URSA UDISA CENA
PWMB_CR1 FEEOH | ARPEB CMSBJ1:0] DIRB OPMB URSB UDISB CENB

ARPEnN: Automatic preloading permission bit (h=A,B)
0: PWMn_ARR register is not buffered, it can be written directly
1: PWMn_ARR register is buffered by the preload buffer
CMSn[1:0]: select alignment mode (n=A,B)

CMSn[1:0] Alignment mode Description

00 Edge alignment mode The counter counts up or down according to the direction bit (DIR)

The counter counts up and down alternately.

The output compare interrupt flag bit of the channel
configured as an output is only set when the counter
counts down.

01 Center alignment mode 1

The counter counts up and down alternately.

The output compare interrupt flag bit of the channel
configured as an output is only set when the counter
is counting up.

10 Center alignment mode2

The counter counts up and down alternately.

The output compare interrupt flag bit of the channel
configured as output is set to 1 when the counter is
counting up and down.

Note 1: When the counter is turned on (CEN=1), it is not allowed to switch from edge-aligned mode to
center-aligned mode.
Note 2: In the center-aligned mode, the encoder mode (SMS=001, 010, 011) must be disabled.
DIRn: counting direction of the counter (n= A, B)
0: The counter counts up;
1: The counter counts down.
Note: When the counter is configured in center aligned mode or encoder mode, this bit is read-only.
OPMN: Single pulse mode (n=A, B)
0: When an update event occurs, the counter does not stop;
1: When the next update event occurs, the CEN bit is cleared and the counter stops.
URSnN: Update request source (n=A, B)
0: If UDIS allows the generation of update events, any of the following events will generate an update
interrupt:
— Register is updated (counter overflow/underflow)
— Software setting UG bit
— Updates generated by the clock/trigger controller

1 Center alignment mode3
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1: If UDIS allows the generation of update events, the update interrupt will only be generated when the
following events occur, and UIF is set to 1:
— Register is updated (counter overflow/underflow)
UDISn: Update is prohibited (n= A, B)
0: Once the following events occur, an update (UEV) event occurs:
— Counter overflow/underflow
— Generate software update events
— Hardware reset generated by the clock/trigger mode controller The cached registers are loaded with
their preload values.
1: No update event is generated, and the shadow registers (ARR, PSC, CCRx) maintain their values. If the
UG bit is set or the clock/trigger controller issues a hardware reset, the counter and prescaler are
reinitialized.
CENNR: Allow counter (n= A, B)
0: disable the counter;
1: Enable the counter.
Note: The external clock, gating mode and encoder mode can only work after the CEN bit is set by the
software. However, the trigger mode can automatically set the CEN bit by hardware.

20.7.4 Control Registers 2 (PWMx_CR2), and trigger ADC in real

time
symbol address | B7 B6 | B5 | B4 B3 B2 B1 BO
PWMA_CR2 FEC1H TI1S MMSA[2:0] - COMSA - CCPCA
PWMB_CR2 FEE1H TI5S MMSBJ[2:0] - COMSB - CCPCB

TI1S: TI1 selection of the first group of PWM/PWMA
0: PWMLP input pin is connected to TI1 (digital filter input);
1: PWM1P, PWM2P and PWM3P pins are connected to TI1 of the first group of PWM after exclusive
OR.
TI5S: TI5 selection of the second set of PWM/PWMB
0: PWMS5 input pin is connected to TI5 (digital filter input);
1: PWMS5, PWM6 and PWMY7 pins are connected to TI5 of the second group of PWM after exclusive

OR.
MMSA[2:0]: Main mode selection
MMSA[2:0] Master mode Description
The UG bit of the PWMA_EGR register is used as a trigger output (TRGO).
000 Reset If the trigger input (the clock/trigger controller is configured in reset mode)

generates a reset, the signal on TRGO will have a delay relative to the actual reset

The counter enable signal is used as a trigger output (TRGO). It is used to
start the ADC in order to control the enabling of the ADC within a period of time.
The counter enable signal is generated by the logical OR of the CEN control bit
and the trigger input signal in the gating mode. Unless the master/slave mode is
selected, there will be a delay on TRGO when the counter enable signal is
001 Enable controlled by the trigger input.

Note: When you need to use PWM to trigger ADC conversion, you need to
set ADC_POWER, ADC_CHS and ADC_EPWMT in ADC_CONTR register
first. When PWM generates TRGO internal signal, the system will automatically
set ADC_START to start AD conversion. For detailed usage, please refer to the
sample program. "Use PWM CEN to start PWMA timer and trigger ADC in real

time"
010 Update Update event is selected as trigger output (TRGO)
011 Comparison Once a capture or a comparison is successful, when the CC1IF flag is set to 1, the
pulse trigger output sends a positive pulse (TRGO)
100 Compare OC1REF signal is used as trigger output (TRGO)
101 Compare OC2REF signal is used as trigger output (TRGO)
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110 Compare OC3REF signal is used as trigger output (TRGO)
111 Compare OCA4REF signal is used as trigger output (TRGO)
MMSBJ[2:0]: Main mode selection
MMSBJ[2:0] Master Description
mode

The UG bit of the PWMB_EGR register is used as a trigger output (TRGO). If
the trigger input (the clock/trigger controller is configured in reset mode)
000 Reset generates a reset, the signal on TRGO will have a delay relative to the actual
reset.

The counter enable signal is used as a trigger output (TRGO). It is used to start
multiple PWMs in order to control to enable slave PWM for a period of time.
001 Enable The counter enable signal is generated by the logical OR of the CEN control bit
and the trigger input signal in the gating mode. Unless the master/slave mode is
selected, there will be a delay on TRGO when the counter enable signal is
controlled by the trigger input.

010 Enable Update event is selected as trigger output (TRGO)
Once a capture occurs or a comparison is successful, when the CC5IF flag is set
011 Update to 1, the trigger output sends a positive pulse (TRGO)
100 Comparison pulse | OCS5REF signal is used as trigger output (TRGO)
101 Compare OCG6REF signal is used as trigger output (TRGO)
110 Compare OCT7REF signal is used as trigger output (TRGO)
111 Compare OCB8REF signal is used as trigger output (TRGO)

Note: Only the TRGO of the first set of PWM can be used to trigger the start of ADC
Note: Only the TRGO of the second group of PWM can be used for the ITR2 of the first group of PWM
COMSN: Update control selection of capture/compare control bit (n=A, B)
0: When CCPCn=1, these control bits are only updated when the COMG bit is set to 1.
1: When CCPCn=1, these control bits will be updated only when the COMG bit is 1 or TRGI has a rising
edge
CCPCn: capture/compare preload control bit (h=A,B)
0: CCIE, CCINE, CCiP, CCiNP and OCIM bits are not preloaded
1: CCIE, CCINE, CCiP, CCiNP and OCIM bits are pre-loaded; after setting this bit, they will only be
updated after setting the COMG bit.
Note: This bit only works on channels with complementary outputs.

20.7.5 Slave Mode Control Registers (PWMx_SMCR)

symbol | address| B7 B6 | B5 | B4 B3 B2 | BL | BO
PWMA_SMCR | FEC2H | MSMA TSA[2:0] - SMSA[2:0]
PWMB_SMCR | FEE2H | MSMB TSB[2:0] - SMSBJ[2:0]
MSMn: Master/Slave mode (n=A, B)
0: No effect

1: The event on the trigger input (TRGI) is delayed to allow perfect synchronization between PWMn
and its slave PWM (via TRGO)
TSA[2:0]: trigger source selection

TSA[2:0] Trigger source
000 -
001 -
010 Internal trigger ITR2
011 -
100 TI1 edge detector (TI1LF_ED)
101 Filtered timer input 1 (TI1FP1)
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110 Filtered timer input 2 (TI2FP2)
111 External trigger input (ETRF)
TSBJ2:0]: trigger source selection
TSB[2:0] Trigger source
000 -
001 -
010 -
011 -
100 TI5 edge detector (TI5F_ED)
101 Filtered timer input 1 (TISFP5)
110 Filtered timer input 2 (TI5FP6)
111 External trigger input (ETRF)

Note: These bits can only be changed when SMS=000, to avoid false edge detection when changing.
SMSA[2:0]: clock/trigger/slave mode selection

SMSA[2:0] function Description
000 Internal clock mode If CEN=1, the prescaler is directly driven by the internal clock
001 Encoder mode 1 ,_lb_\lcch(:)Fr)(;lng to the level of TILFP1, the counter counts up/down on the edge off
010 Encoder mode 2 ,_lé_\lclclgFr)(img to the level of TI2FP2, the counter counts up/down on the edge of
According to the level of another input, the counter counts up/down on the edge of
011 Encoder mode 3 TI1FP1 and TI2FP2
Reinitialize the counter on the rising edge of the selected trigger input (TRGI) and generate a
100 Reset mode signal to update the register
When the trigger input (TRGI) is high, the counter clock is turned on. Once the
101 Gating mode trigger input goes low, the counter stops (but does not reset). The start and stop of
the counter are controlled)
) The counter is started (but not reset) on the rising edge of the trigger input TRGI,
110 Trigger mode only the start of the counter is controlled
The rising edge of the selected trigger input (TRGI) drives the counter.
11 External clock mode 1 Note: If TILF_ED is selected as the trigger input (TS=100), do not use the gated

mode. This is because TI1F_ED only outputs a pulse every time TI1F changes,
but the gate control mode is to check the level of the trigger input

SMSBJ2:0]: clock/trigger/slave mode selection

SMSBJ2:0] function Description

000 Internal clock mode If CEN=1, the prescaler is directly driven by the internal clock

001 Encoder mode 1 ?Icglgl;(émg to the level of TI5FP5, the counter counts up/down on the edge of

010 Encoder mode 2 ?Ic;'g;cémg to the level of TI6FP6, the counter counts up/down on the edge of
According to the level of another input, the counter counts up/down on the edge of

011 Encoder mode 3 TI5EPS5 and TIGEPG

100 Reset mode Reinitialize _the counter on the rising edge of the selected trigger input (TRGI) and
generate a signal to update the register
When the trigger input (TRGI) is high, the counter clock is turned on. Once the

101 Gating mode trigger input goes low, the counter stops (but does not reset). The start and stop of
the counter are controlled)

110 Trigger mode The counter is started (but not reset) on the rising edge of the trigger input TRGI,
only the start of the counter is controlled
The rising edge of the selected trigger input (TRGI) drives the counter.

111 External clock mode | Note: If TISF_ED is selected as the trigger input (TS=100), do not use the gated

1

mode. This is because TISF_ED only outputs a pulse every time TI5F changes, but
the gate control mode is to check the level of the trigger input.
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20.7.6 External Trigger Registers (PWMx_ETR)

Symbol [ address | B7 [ Be BS | B4 B3 | B2 | BL | BO
PWMA_ETR FEC3H | ETP1 | ECEA ETPSA[1:0] ETFA[3:0]
PWMB_ETR FEE3H | ETP2 | ECEB ETPSB[L:0] ETFB[3:0]

ETPn: Polarity of external trigger ETR (n=A, B)
0: high level or rising edge valid
1: Low level or falling edge valid
ECEn: External clock enable (n= A, B)
0: Disable external clock mode 2
1: Enable external clock mode 2, the counter clock is the valid edge of ETRF.
Note 1: The effect of setting ECE to 1 is the same as selecting external clock mode 1 connecting TRGI to
ETRF (in the PWMn_SMCR register, SMS=111, TS=111).
Note 2: External clock mode 2 can be used simultaneously with the following modes: trigger standard mode;
trigger reset mode; trigger gated mode. However, at this time, TRGI must not be connected to ETRF (in
the PWMn_SMCR register, TS cannot be 111).
Note 3: External clock mode 1 and external clock mode 2 are enabled at the same time, and the external clock
input is ETRF.

ETPSn: The frequency of the external trigger signal EPRP of the external trigger prescaler cannot exceed
fMASTER/4. You can use a prescaler to reduce low ETRP frequency, it is very useful when EPRP frequency
is high: (n=A,B)

00: prescaler is off

01: EPRP frequency/2
02: EPRP frequency/4
03: EPRP frequency/8

ETFn[3:0]: External trigger filter selection, this bit field defines the ETRP sampling frequency and digital filter

length. (N=A,B)

ETFn[3:0] Number of clocks ETF[3:0] Number of clocks
0000 1 1000 48
0001 2 1001 64
0010 4 1010 80
0011 8 1011 96
0100 12 1100 128
0101 16 1101 160
0110 24 1110 192
0111 32 1111 256

20.7.7 Interrupt Enable Registers (PWMx_IER)

symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_IER FEC4H BIEA TIEA COMIEA CC4IE CC3IE CC2IE CClIE UIEA
PWMB_IER FEE4H BIEB TIEB COMIEB CCB8IE CCT7IE CC6IE CCSIE UIEB

BIEnN: Allow brake interruption (n= A, B)
0: Prohibit brake interruption;
1: Allow brake interruption.
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TIE: trigger interrupt enable (n= A, B)
0: Prohibit triggering interrupts;
1: Enable trigger interrupt.
COMIE: Allow COM interruption (n=A, B)
0: Disable COM interrupt;
1: Enable COM interrupt.
CCnlE: Allow capture/compare n interrupts (n=1,2,3,4,5,6,7,8)
0: Disable capture/compare n interrupt;
1: Allow capture/compare n interrupts.
UIEn: Allow update interruption (n= A, B)
0: Update interrupt is prohibited;
1: Allow update interruption.

20.7.8 Status Registers 1 (PWMx_SR1)

symbol sddress B7 B6 B5 B4 B3 B2 Bl BO
PWMA_SR1 FECSH BIFA TIFA | COMIFA | CC4IF CC3IF CC2IF CClIF UIFA
PWMB_SR1 FEESH BIFB TIFB | COMIFB | CC8IF CC7IF CC6IF CCSIF UIFB

BIFn: Brake interruption mark. Once the brake input is valid, the bit is set by the hardware. If the brake input is
invalid, this bit can be cleared by software. (N=A,B)
0: No brake event occurs
1: Valid level detected on brake input
TIFn: Trigger interrupt mark. The bit is set by hardware when a trigger event occurs. Cleared by software. (N=A,B)
0: No trigger event is generated
1: Trigger interrupt waiting for response
COMIFn: COM interrupt flag. Once a COM event occurs, this bit is set by hardware. Cleared by software. (N=A,B)
0: No COM event is generated
1: COM interrupt waiting for response
CCB8IF: capture/compare 8 interrupt flag, refer to CC1IF description
CCT7IF: Capture/Compare 7 interrupt flag, refer to CC1IF description
CC6IF: Capture/compare 6 interrupt flag, refer to CC1IF description
CCS5IF: Capture/compare 5 interrupt flag, refer to CC1IF description
CCAIF: capture/compare 4 interrupt flag, refer to CC1IF description
CC3IF: Capture/Compare 3 interrupt flag, refer to CC1IF description
CC2IF: Capture/Compare 2 interrupt flag, refer to CC1IF description
CCL1IF: Capture/Compare 1 interrupt flag.
If channel CC1 is configured as output mode:
This bit is set by hardware when the counter value matches the comparison value, except in the center
symmetric mode. It is cleared by software.
0: No match occurred;
1: The value of PWMA_CNT matches the value of PWMA_CCR1.
Note: In the center symmetry mode, when the counter value is 0, count up, when the counter value is ARR,
count down (it counts up from 0 to ARR-1, and then counts down from ARR to 1). Therefore, for all
SMS bit values, these two values are not marked. However, if CCR1>ARR, when CNT reaches the ARR
value, CC1IF is set.
If channel CC1 is configured as input mode:
This bit is set by hardware when a capture event occurs, and it is cleared by software or cleared by reading
PWMA_CCRI1L.
0: No input capture is generated
1: The counter value has been captured to PWMA_CCR1
UIFn: Update interrupt flag This bit is set by hardware when an update event is generated. It is cleared by
software. (N=A,B)
0: No update event is generated
1: Update event waiting for response. This bit is set by hardware when the register is updated
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— If UDIS=0 in the PWMn_CR1 register, when the counter overflows or underflows

— If UDIS=0 and URS=0 in the PWMn_CR1 register, when the UG bit of the PWMn_EGR register is set
by the software to reinitialize the counter CNT

— If UDIS=0 and URS=0 in the PWMn_CR1 register, when the counter CNT is reinitialized by a trigger
event

20.7.9 Status Registers 2 (PWMx_SR2)

symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_SR2 FEC6H - - - CCAOF CC30F CC20F CC10F
PWMB_SR2 FEE6H - - - CC80OF CC70F CC60OF CC50F

CCB8OF: capture/compare 8 repeat capture flag. See CC10OF description.
CC70F: Capture/Compare 7 repeat capture flag. See CC1OF description.
CC60F: Capture/Compare 6 Repeat Capture Mark. See CC1OF description.
CC50F: Capture/Compare 5 repeat capture flag. See CC1OF description.
CCA4O0F: Capture/Compare 4 repeat capture flag. See CC1OF description.
CC30F: Capture/Compare 3 repeat capture flag. See CC1OF description.
CC20F: Capture/Compare 2 repeat capture flag. See CC1OF description.
CC10F: Capture/Compare 1 repeat capture flag. This flag can be set by hardware only when the corresponding
channel is configured as input capture. Write O to clear this bit.
0: No repeated capture is generated;
1: When the counter value is captured to the PWMA_CCRL1 register, the state of CC1IF is already 1.

20.7.10 Event Generation Registers (PWMx_EGR)

symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_EGR FECTH BGA TGA COMGA | CC4G CC3G CC2G CC1G UGA
PWMB_EGR FEE7H BGB TGB COMGB | CC8G CC7G CC6G CC5G UGB

BGn: A brake event is generated. This bit is set by software to generate a brake event and is automatically cleared by
hardware (n = A, B)
0: No action
1: Generate a brake event. At this moment, MOE=0, BIF=1, if the corresponding interrupt is turned on (BIE=1),
the corresponding interrupt will be generated
TGn: Generate a trigger event. This bit is set by software to generate a trigger event and is automatically cleared by
hardware (n = A, B)
0: No action
1: TIF=1, if the corresponding interrupt is turned on (TIE=1), the corresponding interrupt will be generated
COMGn: Capture/compare events and generate control updates. This bit is set by software and cleared by hardware
automatically (n=A, B)
0: No action
1: CCPC=1, allow to update CCIE, CCINE, CCiP, CCiNP, OCIM bits.
Note: This bit is only valid for channels with complementary outputs
CC8G: Generate capture/compare 8 events. Refer to CC1G description
CC7G: Generate capture/compare 7 events. Refer to CC1G description
CC6G: Generate capture/compare 6 events. Refer to CC1G description
CC5G: Generate capture/compare 5 events. Refer to CC1G description
CCA4G: Generate capture/compare 4 events. Refer to CC1G description
CC3G: Generate capture/compare 3 events. Refer to CC1G description
CC2G: Generate capture/compare 2 event. Refer to CC1G description
CC1G: Generate capture/compare 1 event. Generate capture/compare 1 event. This bit is set by software to
generate a capture/compare event and is automatically cleared by hardware.
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0: No action;

1: Generate a capture/compare event on channel CC1.

If channel CC1 is configured as output: set CCLlIF=1, if the corresponding interrupt is turned on, the
corresponding interrupt will be generated.

If channel CC1 is configured as input: the current counter value is captured to the PWMA_CCR1 register,
set CC1IF=1, if the corresponding interrupt is enabled, the corresponding interrupt will be generated. If
CCl1IF is already 1, set CC1OF=1.

UGn: Update event generated. This bit is set by software and cleared by hardware automatically. (N=A,B)
0: No action;
1: Reinitialize the counter and generate an update event.

Note that the counter of the prescaler is also cleared to O (but the prescaler coefficient remains unchanged).
If in center symmetric mode or DIR=0 (counting up), the counter will be cleared; if DIR=1 (counting down), the
counter will take the value of PWMn_ARR..

20.7.11 Capture/Compare Mode Register 1 (PWMx_CCMR1)

The channel can be used to capture input mode or compare output mode, and the direction of the channel is
defined by the corresponding CCnS bit. The functions of other bits of this register are different in input and output
modes. OCxx describes the function of the channel in output mode, and ICxx describes the function of the channel in
input mode. Therefore, it must be noted that the function of the same bit in output mode and input mode is different.

Channel is configured to compare output mode

symbol address | B7 B6 | B5 | B4 B3 B2 B1 BO
PWMA_CCMR1 | FEC8H | OCICE OC1M[2:0] OCIPE | OCIFE CC1S[1:0]
PWMB_CCMR1 FEE8SH OC5CE OC5M[2:0] OCS5PE OCS5FE CC58[1:0]

OCNCE: Output compare n clear enable. This bit is used to enable the use of external events on the PWMETI pin to
clear the output signal of channel n (OCnREF) (n=1,5)
0: OCnREF is not affected by ETRF input;
1: Once the ETRF input high level is detected, OCnREF=0.

OCnM[2:0]: Output compare n mode. These 3 bits define the action of the output reference signal OCnREF, and
OCNREF determines the value of OCn. OCnREF is active high, and the active level of OCn depends on the
CCnP bit. (N=1,5)

OCnM[2:0] mode Description
000 freeze The comparison between PWMn_CCR1 and PWMn_CNT has no effect on
OCnREF

001 Set channel n  when When PWMn_CCR1=PWMn_CNT, OCnREF output high
matching
Output is valid level

010 Set  channel n  when | When PWMn_CCR1=PWMn_CNT, OCnREF output low
matching
Output is invalid level

011 Flip When PWMn_CCR1=PWMn_CNT, flip OCnREF

100 Forced to invalid level Force OCNREF to low

101 Forced to active level Force OCnREF to be high

110 PWM mode 1 When counting up, when PWMn_CNT<PWMn_CCR1,

OCnNREF outputs high, otherwise OCnREF outputs low
When counting down, when PWMn_CNT>PWMn_CCR1
OCNREF output low, otherwise OCnREF output high

111 PWM mode 2 When counting up, when PWMn_CNT<PWMn_CCR10CNnREF outputs low,

otherwise OCnREF outputs high
When counting down, when PWMn_CNT>PWMn_CCR1
OCNREF output high, otherwise OCnREF output low

Note 1: Once the LOCK level is set to 3 (LOCK bit in the PWMn_BKR register) and CCnS=00 (the channel is
configured as an output), this bit cannot be modified.

- 763 -



STCB8H Series Manual

Note 2: In PWM mode 1 or PWM mode 2, the OCnREF level only changes when the comparison result is changed
or when switching from freeze mode to PWM mode in output comparison mode.

Note 3: On channels with complementary outputs, these bits are pre-loaded. If the CCPC of the PWMn_CR2
register is 1, the OCM bit will take a new value from the preload bit only when a COM event occurs.

OCnPE: output compare n preload enable (n=1,5)

0: Disable the preload function of the PWMn_CCR1 register, and the PWMn_CCR1 register can be written at
any time, and the newly written value will take effect immediately.

1: Enable the preload function of the PWMn_CCRL1 register. Read and write operations only operate on the
preload register. The preload value of PWMn_CCRL is loaded into the current register when the update
event arrives.

Note 1. Once the LOCK level is set to 3 (LOCK bit in the PWMn_BKR register) and CCnS=00 (the channel
is configured as an output), this bit cannot be modified.

Note 2: In order to operate correctly, the preload function must be enabled in the PWM mode. But in single
pulse mode (OPM=1 in PWMn_CR1 register), it is not necessary.

OCnFE: Output compare n fast enable. This bit is used to speed up the response of the CC output to the trigger
input event. (N=1,5)

0: According to the value of the counter and CCRn, CCn operates normally, even if the trigger is turned on.
When the flip-flop input has a valid edge, the minimum delay for activating the CCn output is 5 clock
cycles.

1: The effect of the valid edge input to the trigger is like a comparison match. Therefore, OC is set to the
comparison level regardless of the comparison result. The delay between the valid edge of the sampling
flip-flop and the CC1 output is shortened to 3 clock cycles. OCFE only works when the channel is
configured in PWMA or PWMB mode.

CC1S[1:0]: Capture/compare 1 selection. These two bits define the direction of the channel (input/output), and the
selection of input pins

CC59[1:0] direction Input pin
00 Output
01 Input IC1 is mapped on TI1FP1
10 Input IC1 is mapped on TI2FP1
11 Input IC1 is mapped on TRC. This mode only works when the internal trigger input
is selected (selected by the TS bit of the PWMA_SMCR register)

CC5S[1:0]: Capture/compare 5 selection.
the selection of input pins

These two bits define the direction of the channel (input/output), and

CC5S[1:0] direction Input pin
00 Output
01 Input IC5 is mapped on TI5FP5
10 Input IC5 is mapped on TI6FP5
1 Input IC5 is mapped on TRC. This mode only works when the internal trigger input

is selected (selected by the TS bit of the PWM5_SMCR register)

Note: CC1S is writable only when the channel is closed (CC1E=0 in PWMA_CCERL1 register).
Note: CC5S is writable only when the channel is closed (CC5E=0 in PWM5_CCERL register).
Channel is configured to capture input mode

symbol address | B7 | B6 | B5 | B4 B3 B2 BL | BO
PWMA_CCMR1 | FECSH IC1F[3:0] IC1PSC[1:0] CC1S[1:0]
PWMB_CCMR1 | FEESH IC5F[3:0] IC5PSC[1:0] CC5S[1:0]

ICnF[3:0]: Input capture n filter selection, this bit field defines the sampling frequency of TIn and the length of the
digital filter. (N=1,5)

ICnF[3:0] Number of clocks ICnF[3:0] Number of clocks
0000 1 1000 48
0001 2 1001 64
0010 4 1010 80
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0011 8 1011 96

0100 12 1100 128
0101 16 1101 160
0110 24 1110 192
0111 32 1111 256

Note: Even for channels with complementary outputs, this bit field is not preloaded, and the value of CCPC

(PWMn_CR2 register) will not be considered
ICNPSC[1:0]: Input/capture n prescaler. These two bits define the prescaler coefficient of CCn input (IC1). (N=1,5)
00: No prescaler, every edge detected on the capture input port triggers a capture
01: Trigger a capture every 2 events
10: Trigger a capture every 4 events
11: Trigger a capture every 8 events
CC1S][1:0]: Capture/compare 1 selection.
These two bits define the direction of the channel (input/output), and the selection of input pins

CC1S[1:0] direction input pin
00 Output
01 Input IC1 is mapped on TI1FP1
10 Input IC1 is mapped on TI2FP1
1 Input IC1 is mapped on TRC. This mode only works when the internal trigger input
is selected (selected by the TS bit of the PWMA_SMCR register)

CC5S[1:0]: Capture/compare 5 selection.
These two bits define the direction of the channel (input/output), and the selection of input pins

CC5S[1:0] direction input pin
00 Output
01 Input IC5 is mapped on TI5FP5
10 Input IC5 is mapped on TI6FP5
1 Input IC5 is mapped on TRC. This mode only works when the internal trigger input
is selected (selected by the TS bit of the PWM5_SMCR register)

Note: CC1S is writable only when the channel is closed (CC1E=0 in PWMA_CCERL1 register).
Note: CC5S is writable only when the channel is closed (CC5E=0 in PWM5_CCER1 register).

20.7.12 Capture/compare mode registers 2 (PWMx_CCMR2)

Channel is configured to compare output mode

symbol | address | B7 B6 | B5 | B4 B3 B2 BL | BO
PWMA_CCMR2 | FEC9H | OC2CE 0C2M[2:0] OC2PE | OC2FE CC2S[1:0]
PWMB_CCMR2 | FEE9H | OC6CE 0C6M[2:0] OC6PE OC6FE CC6S[1:0]

OCNCE: Output compare n clear enable. This bit is used to enable the use of external events on the PWMETI pin

to clear the output signal of channel n (OCnREF) (n=2,6)

0: OCnREF is not affected by ETRF input;

1: Once the ETRF input high level is detected, OChREF=0.
OCnM[2:0]: Output compare 2 mode, refer to OC1M. (N=2,6)
OCNPE: Output compare 2 preload enable, refer to OP1PE. (N=2,6)

CC2S[1:0]: Capture/compare 2 selection.
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These two bits define the direction of the channel (input/output), and the selection of input pins

CC2S[1:0] direction Input pin
00 Output
01 Input IC2 is mapped on TI2FP2
10 Input IC2 is mapped on TI1FP2
11 Input IC2 is mapped on TRC

CC6S[1:0]: Capture/compare 6 selection.
These two bits define the direction of the channel (input/output), and the selection of input pins

CC6S[1:0] direction Input pin
00 Output
01 Input IC6 is mapped on TI6FP6
10 Input IC6 is mapped on TI5FP6
11 Input IC6 is mapped on TRC

Channel is configured to capture input mode

symbol | address | B7 B6 | B5 | B4 B3 B2 B1 BO
PWMA_CCMR2 | FEC9H IC2F([3:0] IC2PSC[1:0] CC2s[1:0]
PWMB_CCMR2 | FEESH IC6F([3:0] IC6PSC[1:0] CC6S[1:0]

ICnF[3:0]: Input capture n filter selection, refer to IC1F. (N=2,6)
ICNPSC[1:0]: Input/capture n prescaler, refer to ICLPSC. (N=2,6)
CC2S[1:0]: Capture/compare 2 selection.
These two bits define the direction of the channel (input/output), and the selection of input pins

CC2S[1:0] direction Input pin
00 Output
01 Input IC2 is mapped on TI2FP2
10 Input IC2 is mapped on TI1FP2
11 Input IC2 is mapped on TRC.

CC6S[1:0]: Capture/compare 6 selection.
These two bits define the direction of the channel (input/output), and the selection of input pins

CC6S[1:0] direction Input pin
00 Output
01 Input IC6 is mapped on TI6FP6
10 Input IC6 is mapped on TI5FP6
11 Input IC6 is mapped on TRC

20.7.13 Capture/Compare Mode Registers 3 (PWMx_CCMR3)

Channel is configured to compare output mode

symbol | address | B7 B6 | B | B4 B3 B2 BL | BO
PWMA_CCMR3 | FECAH | OC3CE OC3M[2:0] OC3PE OC3FE CC3S[1:0]
PWMB_CCMR3 | FEEAH | OC7CE OC7M[2:0] OCT7PE OCT7FE CC7S[1:0]

OCNCE: Output compare n clear enable. This bit is used to enable the use of external events on the PWMETI pin to

clear the output signal of channel n (OCnREF) (n=3,7)
0: OCnREF is not affected by ETRF input;

- 766 -




STCB8H Series Manual

1: Once the ETRF input high level is detected, OChREF=0.
OCnM[2:0]: Output compare 3 mode, refer to OC1M. (N=3,7) OCnPE: Output compare 3 preload enable, refer to

OP1PE. (N=3,7)

CC3S[1:0]: Capture/compare 3 selection. These two bits define the direction of the channel (input/output), and the
selection of input pins

CC3S[1:0] direction Input pin
00 Output
01 Input IC3 is mapped on TI3FP3
10 Input IC3 is mapped on TI4FP3
11 Input IC3 is mapped on TRC

CC7S[1:0]: Capture/compare 7 selection. These two bits define the direction of the channel (input/output), and th
selection of input pins

@D

CC7S[1:0] direction Input pin
00 Output
01 Input IC7 is mapped on TI7FP7
10 Input IC7 is mapped on TI8FP7
11 Input IC7 is mapped on TRC

Channel is configured to capture input mode

symbol  |address| B7 | B6 | B5 | B4 B3 B2 B1 BO
PWMA_CCMR3 | FECAH IC3F[3:0] IC3PSC[1:0] CC3S[1:0]
PWMB_CCMR3 | FEEAH IC7F[3:0] IC7PSC[1:0] CC7S[1:0]

ICnF[3:0]: Input capture n filter selection, refer to ICLF. (N=3,7)
ICnPSC[1:0]: Input/capture n prescaler, refer to ICLPSC. (N=3,7)

CC3S[1:0]: Capture/compare 3 selection. These two bits define the direction of

the channel (input/output), and the selection of input pins

CC39[1:0] direction Input pin
00 Output
01 Input IC3 is mapped on TI3FP3
10 Input IC3 is mapped on TI4FP3
11 Input IC3 is mapped on TRC

CC7S[1:0]: Capture/compare 7 selection. These two bits define the direction of the channel (input/output), and

the selection of input pins

CC7S[1:0] direction Input pin
00 Output
01 Input IC7 is mapped on TI7FP7
10 Input IC7 is mapped on TI8FP7
11 Input IC7 is mapped on TRC

20.7.14 Capture/Compare Mode Registers 4 (PWMx_CCMR4)

Channel is configured to compare output mode

symbol address | B7 B6 | B5 | B4 B3 B2 BL | BO
PWMA_CCMR4 | FECBH | OC4CE 0OC4M[2:0] OC4PE OC4FE CC4S[1:0]
PWMB_CCMR4 | FEEBH | OCS8CE 0OC8M[2:0] OCS8PE OCS8FE CC8S[1:0]
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OCNCE: Output compare n clear enable. This bit is used to enable the use of external events on the PWMET] pin
to clear the output signal of channel n (OCnREF) (n=4,8)

0: OCnREF is not affected by ETRF input;

1: Once the ETRF input high level is detected, OCnREF=0.
OCnM][2:0]: Output compare n mode, refer to OC1M. (N=4,8) OCnPE: output compare n preload enable, refer to

OP1PE. (N=4,8)

CC48S[1:0]: Capture/compare 4 selection. These two bits define the direction of the channel (input/output), and

the selection of input pins

CC4S[1:0] direction Input pin
00 Output
01 Input IC4 is mapped on TI4FP4
10 Input IC4 is mapped on TI3FP4
11 Input IC4 is mapped on TRC.

CC8S[1:0]: Capture/compare 8 selection. These two bits define the direction of the channel (input/output), and

the selection of input pins

CC8S[1:0] direction Input pin
00 Output
01 Input IC8 is mapped on TISFP8
10 Input IC8 is mapped on TI7FP8
11 Input IC8 is mapped on TRC.

Channel is configured to capture input mode

symbol  |address| B7 | B6 | B5 | B4 B3 B2 B1 BO
PWMA_CCMR4 | FECBH IC4F[3:0] IC4PSC[1:0] CC4S[1:0]
PWMB_CCMR4 | FEEBH IC8F[3:0] IC8PSC[1:0] CC8S[1:0]

ICnF[3:0]: Input capture n filter selection, refer to IC1F. (N=4,8)
ICnPSC[1:0]: Input/capture n prescaler, refer to ICLPSC. (N=4,8)
CC4S[1:0]: Capture/compare 4 selection. These two bits define the direction of the channel (input/output), and

the selection of input pins

CC4s[1:0] direction Input pin
00 Output
01 Input IC4 is mapped on TI4FP4
10 Input IC4 is mapped on TI3FP4
11 Input IC4 is mapped on TRC.

CCB8S[1:0]: Capture/compare 8 selection. These two bits define the direction of the channel (input/output), an

the selection of input pins

o

CC8S[1:0] direction Input pin
00 Output
01 Input IC8 is mapped on TI8FP8
10 Input IC8 is mapped on TI7FP8
11 Input IC8 is mapped on TRC.
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20.7.15 Capture/Compare Enable Registers 1 (PWMx_CCER1)

symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_CCER1 | FECCH | CC2NP | CC2NE ccap CC2E CCINP | CCINE CC1p CClE
PWMB_CCER1 | FEECH - - CC6P CC6E - - CC5P CCS5E

CC6P: OCS6 input capture/compare output polarity. Reference CC1P
CCB6E: OC6 input capture/compare output enable. Reference CC1E
CC5P: OC5 input capture/compare output polarity. Reference CC1P
CC5E: OCS5 input capture/compare output enable. Reference CC1E
CC2NP: OC2N compare output polarity. Reference CC1NP
CC2NE: OC2N compare output enable. Reference CCINE
CC2P: OC2 input capture/compare output polarity. Reference CC1P
CC2E: OC2 input capture/compare output enable. Reference CC1E
CC1NP: OC1N compare output polarity
0: High level is active;
1: Low level is active.
Note 1: Once the LOCK level (LOCK bit in the PWMA_BKR register) is set to 3 or 2 and CC1S=00 (the
channel is configured as an output), this bit cannot be modified.
Note 2: For channels with complementary outputs, this bit is pre-loaded. If CCPC=1 (PWMA_CR2 register),
only when a COM event occurs, the CC1NP bit will take a new value from the preload bit.
CCI1NE: OC1N compare output enable
0: Turn off the comparison output.
1: Turn on the comparison output. The output level depends on the value of the MOE, OSSI, OSSR, OIS1,
OIS1N and CC1E bits.
Note: For channels with complementary outputs, this bit is preloaded. If CCPC=1 (PWMA_CR?2 register), only
when a COM event occurs, the CC1NE bit will take a new value from the preload bit.
CC1P: OC1 input capture/compare output polarity
CC1 channel is configured as output:
0: high level is active
1: low level is active
CC1 channel is configured as input or capture:
0: Capture occurs on the rising edge of TI1F or TI2F;
1: Capture occurs on the falling edge of TI1F or TI2F.
CC1E: OCL1 input capture/compare output enable
0: Turn off input capture/comparison output;
1: Turn on input capture/comparison output.
Note 1: Once the LOCK level (LOCK bit in PWMA_BKR register) is set to 3 or 2, this bit cannot be modified.
Note 2: For channels with complementary outputs, this bit is pre-loaded. If CCPC=1 (PWMA_CR?2 register), the
CC1P bit will take a new value from the preload bit only when a COM event occurs.

Control bits of complementary output channels OCi and OCIN with brake function

Control bit output status
ok lossi| ossr| cciel ccine OCi output status OCiN output status
0 0 0 Output prohibited Output prohibited
0 0 1 Output prohibited OCIREF with polarity
0 1 0 OCIREF with polarity Output prohibited
0 1 1 OCIREF with polarity and dead zone Reverse OCIREF with polarity and dead zone
1 X 1 0 0 Output prohibited Output prohibited
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Disabled
1 0 1 (The output is enabled and invalid level) OCIREF with polarity
OCi=CCiP

Disabled
1 1 0 OCIREF with polarity (The output is enabled and invalid level)
OCi=CCiP

1 1 1 OCIREF with polarity and dead zone Reverse OCIREF with polarity and dead zone

0 Output prohibited

Closed state (output enabled and at an invalid level) asynchronously:
OCI=CCiP, OCIN=CCIiNP; Then, if the clock exists: OCI=0ISi,

1 OCIN=OISiN after a dead time, assuming that OISi and OISiN are not

both Corresponds to the effective level of OCI and OCIN.

Note: The status of the external I/O pins connected to the complementary OCi and OCiN channels depends on the
status of the OCi and OCiN channels and the GPIO register.

20.7.16 Capture/Compare Enable Registers 2 (PWMx_CCER?2)

symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_CCER2 | FECDH | CC4NP | CCA4NE CC4P CC4E CC3NP CC3NE CC3P CC3E
PWMB_CCER2 | FEEDH - - CC8P CC8E - - CC7P CCT7E

CC8P: OC8 input capture/compare output polarity. Reference CC1P
CCB8E: OC8 input capture/compare output enable. Reference CC1E
CC7P: OCTY input capture/compare output polarity. Reference CC1P
CCT7E: OC7 input capture/compare output enable. Reference CC1E
CCA4NP: OC4N compare output polarity. Reference CC1INP
CCANE: OC4N compare output enable. Reference CCINE

CC4P: OC4 input capture/compare output polarity. Reference CC1P
CCA4E: OC4 input capture/compare output enable. Reference CC1E
CC3NP: OC3N compare output polarity. Reference CC1INP
CC3NE: OC3N compare output enable. Reference CCINE

CC3P: OC3 input capture/compare output polarity. Reference CC1P
CC3E: OC3 input capture/compare output enable. Reference CC1E

20.7.17 Counters upper 8 bits (PWMx_CNTRH)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CNTRH | FECEH CNT1[15:8]
PWMB_CNTRH | FEEEH CNT2[15:8]

CNTn[15:8]: the high 8-bit value of the counter (n=A, B)

20.7.18 Counters low 8 bits (PWMx_CNTRL)

symbol  |address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CNTRL | FECFH CNT1[7:0]
PWMB_CNTRL | FEEFH CNT2[7:0]
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CNTn[7:0]: the high 8-bit value of the counter (n=A, B)

20.7.19 Prescalers high 8 bits (PWMx_PSCRH), output frequency

calculation formula

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA PSCRH | FEDOH PSC1[15:8]
PWMB_PSCRH | FEFOH PSC2[15:8]

PSCn[15:8]: The high 8-bit value of the prescaler. (N=A,B)
The prescaler is used to divide the frequency of CK_PSC. The counter clock frequency (fCK_CNT) is equal
to fCK_PSC/(PSCR[15:0]+1).
PSCR contains the value loaded into the current prescaler register when an update event occurs (update events
include the counter being cleared by the UG bit of TIM_EGR or cleared by the slave controller working in
reset mode). This means that in order for the new value to take effect, an update event must be generated.

PWM output frequency calculation formula
The output frequency calculation formula of the PWMA and PWMB two groups of PWM is the same, and each
group can set a different frequency.

Alignment mode

PWM output frequency calculation formula

PWM output System clock SYSclk

Edge alignment frequency ~ (PWMx_PSCR +1)X (PWMx_ARR + 1)
PWM output System clock SYSclk

Center aligned frequency  (PWMXx_PSCR + 1) X PWMx_ARRX 2

20.7.20 Prescalers low 8 bits (PWMx_PSCRL)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_PSCRL | FEDI1H PSC1[7:0]
PWMB_PSCRL | FEF1H PSC2[7:0]

PSCn[7:0]: The lower 8-bit value of the prescaler. (N=A,B)

20.7.21 The upper 8 bits of the auto-reload registers (PWMx_ARRH)

symbol  |address| B7 | B6 | B5S | B4 | B3 | B2 | BL | BO
PWMA_ARRH FED2H ARR1[15:8]
PWMB_ARRH FEF2H ARR2[15:8]

ARRN[15:8]: automatically reload the high 8-bit value (n=A, B)
ARR contains the value to be loaded into the actual auto-reload register. When the value of auto reload is 0,
the counter does not work.
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20.7.22 The lower 8 bits of the auto-reload registers (PWMx_ARRL)

symbol  |address| B7 | B6 | B5S | B4 | B3 | B2 | BL | BO
PWMA_ARRL | FED3H ARRL1[7:0]
PWMB_ARRL | FEF3H ARR2[7:0]

ARRN[7:0]: Automatic reloading of the lower 8-bit value (n= A, B)

20.7.23 Repeat Counter Registers (PWMx_RCR)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_RCR | FED4H REP1[7:0]
PWMB_RCR | FEF4H REP2[7:0]

REPN[7:0]: Repeat counter value (n=A, B)
After enabling the preload function, these bits allow the user to set the update rate of the compare register (that is,
periodically transfer from the preload register to the current register); if the update interrupt is allowed, it will
also affect the rate of the update interrupt. Every time the down counter REP_CNT reaches 0, an update event is
generated and the counter REP_CNT restarts counting from the REP value. Since REP_CNT only reloads the
REP value when the period update event U_RC occurs, the new value written to the PWMn_RCR register will
only take effect when the next period update event occurs. This means that in the PWM mode, (REP+1)
corresponds to:
— In edge-aligned mode, the number of PWM cycles;
— In the center symmetric mode, the number of PWM half cycles;

20.7.24 Capture/Compare Registers 1/5 High 8 bits (PWMx_CCR1H)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CCR1H | FED5H CCR1[15:8]
PWMB_CCR5H | FEF5H CCR5[15:8]

CCRnN[15:8]: Capture/compare the high 8-bit value of n (n=1,5)

If the CCn channel is configured as output: CCRn contains the loaded current comparison value (preload value).
If the preload function is not selected in the PWMn_CCMR1 register (OCnPE bit), the written value will be
transferred to the current register immediately. Otherwise, only when an update event occurs, the preload
value will be transferred to the current capture/compare n register. The current comparison value is compared
with the value of the counter PWMn_CNT, and an output signal is generated on the OCn port.

If the CCn channel is configured as an input: CCRn contains the counter value when the last input capture event
occurred (this register is read-only at this time).

20.7.25 Capture/compare registers 1/5 lower 8 bits (PWMx_CCRI1L)

symbol  |address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CCRIL | FED6H CCR1[7:0]
PWMB_CCR5L | FEF6H CCR5[7:0]

CCRn[7:0]: Capture/compare the low 8-bit value of n (n=1,5)
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20.7.26 Capture/Compare Registers 2/6 High 8-bit (PWMx_CCR2H)

symbol  |address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CCR2H | FED7H CCR2[15:8]
PWMB_CCR6H | FEF7H CCR6[15:8]

CCRnN[15:8]: Capture/compare the high 8-bit value of n (n=2,6)

20.7.27 Capture/compare registers 2/6 lower 8 bits (PWMx_CCR2L)

symbol  |address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA _CCR2L | FEDSH CCR2[7:0]
PWMB_CCR6L | FEFSH CCR6[7:0]

CCRnN[7:0]: Capture/compare the low 8-bit value of n (n=2,6)

20.7.28 Capture/Compare Registers 3/7 High 8 bits (PWMx_CCR3H)

symbol  |address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CCR3H | FED9H CCR3[15:8]
PWMB_CCR7H | FEF9H CCR7[15:8]

CCRnN[15:8]: Capture/compare the high 8-bit value of n (n=3,7)

20.7.29 Capture/compare registers 3/7 lower 8 bits (PWMx_CCR3L)

symbol  |address| B7 | B6 | B5S | B4 | B3 | B2 | BL | BO
PWMA_CCR3L | FEDAH CCR3[7:0]
PWMB_CCR7L | FEFAH CCR7[7:0]

CCRn[7:0]: Capture/compare the low 8-bit value of n (n=3,7)

20.7.30 Capture/compare registers 4/8 high 8 bits (PWMx_CCR4H)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA_CCR4H | FEDBH CCR4[15:8]
PWMB_CCR8H | FEFBH CCR8J[15:8]

CCRnN[15:8]: Capture/compare the high 8-bit value of n (n=4,8)

20.7.31 Capture/compare registers 4/8 lower 8 bits (PWMx_CCRA4L)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA _CCRAL | FEDCH CCRA4[7:0]
PWMB_CCRSL | FEFCH CCR8[7:0]
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CCRn[7:0]: Capture/compare the low 8-bit value of n (n=4,8)

20.7.32 Brake Registers (PWMx_BKR)

symbol address B7 B6 B5 B4 B3 B2 B1 BO
PWMA BRK | FEDDH | MOEA | AOEA BKPA BKEA | OSSRA | OSSIA LOCKA[1:0]
PWMB_BRK | FEFDH | MOEB | AOEB BKPB BKEB | OSSRB | OSSIB LOCKB[1:0]

MOER: Main output enable. Once the brake input is valid, this bit is asynchronously cleared by hardware. According
to the setting value of the AOE bit, this bit can be set by software or be set automatically. It is only valid for channels
configured as output. (N=A,B)

0: Disable OC and OCN output or force to idle state

1: If the corresponding enable bit (CCIE bit of PWMn_CCERX register) is set, OC and OCN output are enabled.
AOEnN: automatic output enable (n= A, B)

0: MOE can only be set by software;

1: MOE can be set to 1 by the software or automatically set to 1 in the next update event (if the brake input is

invalid).

Note: Once the LOCK level (LOCK bit in the PWMn_BKR register) is set to 1, this bit cannot be modified
BKPn: Brake input polarity (n= A, B)

0: The brake input is active at low level

1: The brake input is active at high level

Note: Once the LOCK level (LOCK bit in the PWMn_BKR register) is set to 1, this bit cannot be modified
BKEn: Brake function enable (n=A, B)

0: Forbid brake input (BRK)

1: Turn on the brake input (BRK)

Note: Once the LOCK level (LOCK bit in PWMn_BKR register) is set to 1, this bit cannot be modified.
OSSRn: "Off state" selection in operating mode. This bit is valid when MOE=1 and the channel is set to output (n= A,
B)

0: When PWM is not working, disable OC/OCN output (OC/OCN enable output signal=0);

1: When PWM is not working, once CCiE=1 or CCiNE=1, first turn on OC/OCN and output an invalid level,

and then set OC/OCN enable output signal=1.

Note: Once the LOCK level (LOCK bit in PWMn_BKR register) is set to 2, this bit cannot be modified.
OSSIn: "Off state” selection in idle mode. This bit is valid when MOE=0 and the channel is set to output. (N=A,B)

0: When PWM is not working, disable OC/OCN output (OC/OCN enable output signal=0);

1: When the PWM is not working, once CCiE=1 or CCiNE=1, OC/OCN outputs its idle level first, and then

OC/OCN

Enable output signal=1.

Note: Once the LOCK level (LOCK bit in PWMn_BKR register) is set to 2, this bit cannot be modified.
LOCKNnN[1:0]: Lock settings. This bit provides write protection measures to prevent software errors (n= A, B)

LOCKn[1:0] Protection level Protect content
00 No protection Register is not write protected
01 Lock level 1 Cannot write to the BKE, BKP, and AOE bits of the PWMn_BKR register,OISI bit of

PWMn_OISR register

10 Lock level 2 You cannot write to the bits in lock level 1,
Also cannot write CC polarity bit and OSSR/OSSI bit

11 Lock level 3 You cannot write to the bits in lock level 2,
Can not write CC control bit

Note: Because the BKE, BKP, AOE, OSSR, OSSI bits can be locked (depending on the LOCK bit), they must be set
when writing to the PWMn_BKR register for the first time.
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20.7.33 Dead Zone Registers (PWMx_DTR)

symbol  [address| B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PWMA DTR | FEDEH DTGA[7:0]
PWMB_DTR | FEFEH DTGB[7:0]

DTGn[7:0]: Dead zone generator setting. (N=A,B)
These bits define the duration of the dead zone inserted between complementary outputs. (TCK_PSC is the
clock pulse of PWMn)

DTGn[7:5] Dead time
000
001 DTGN[7:0] * tek psc
010
011
100
(64 + DTGN[6:0]) * 2 * tey psc
101
110 (32 + DTGN[5:0]) * 8 * ty psc
111 (32 + DTGN[4:0]) * 16 * te psc

20.7.34 Output Idle Status Registers (PWMx_OISR)

symbol address B7 B6 B5 B4 B3 B2 B1 BO
PWMA _ OISR | FEDFH | OIS4N 0ls4 OIS3N 0IS3 OIS2N 0Is2 OISIN ols1
PWMB_OISR | FEFFH - 0Is8 - 0Is7 - 0IS6 - 0IS5

0OI1S8: OC8 output level in idle stat
OIS7: OC7 output level in idle state
OI1S6: OC6 output level in idle state
OIS5: OC5 output level in idle state
OIS4N: OC4N output level in idle state
OI1S4: idle state OC4 output level
OIS3N: OC3N output level in idle state
OIS3: OC3 output level in idle state
OIS2N: OC2N output level in idle state
OIS2: OC2 output level in idle state
OIS1IN: OCL1N output level in idle state
0: When MOE=0, after a dead time, OC1N=0;
1: When MOE=0, after a dead time, OC1N=1.
OIS1: OC1 output level in idle state
0: When MOE=0, if OC1N is enabled, after a dead zone, OC1=0;
1: When MOE=0, if OC1N is enabled, after a dead zone, OC1=1.
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20.8 Sample Routines

20.8.1 Six-step BLDC brushless DC motor drive (with HALL)
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C language code
/IOperating frequency for test is 11.0592MHz
#include "reg51.h"
#include "intrins.h™
#include "reg51.h"
typedef  unsigned char us8;
typedef  unsignedint  ul6;
typedef struct TIM1_struct
{
volatile unsigned char CR1; /*1< control register 1 */
volatile unsigned char CR2; [*1< control register 2 */
volatile unsigned char SMCR; /*1< Synchro mode control register */
volatile unsigned char ETR; [*1< external trigger register */
volatile unsigned char IER; [*1< interrupt enable register*/
volatile unsigned char SR1; /*1< status register 1 */
volatile unsigned char SR2; [*1< status register 2 */
volatile unsigned char EGR,; /*1< event generation register */
volatile unsigned char CCMR1; /*1< CC mode register 1 */
volatile unsigned char CCMR2; /*1< CC mode register 2 */
volatile unsigned char CCMR3; /*1< CC mode register 3 */
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volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCER2;

/*1< CC mode register 4 */
[*1< CC enable register 1 */
[*1< CC enable register 2 */

volatile unsigned char CNTRH; [*1< counter high */
volatile unsigned char CNTRL; [*1< counter low */

volatile unsigned char PSCRH;

[*1< prescaler high */

volatile unsigned char PSCRL; I*1< prescaler low */

volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRAL;
volatile unsigned char BKR;
volatile unsigned char DTR;
volatile unsigned char OISR;

}TIM1_TypeDef;

#define
#define

#define
#define

#define
#define
#define
#define
#define

sfr
sfr
sfr
sfr
sfr
sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit
shit
shit

TIM1_BaseAddress
TIM2_BaseAddress

TIM1
TIM2

PWMA_ETRPS
PWMA_ENO
PWMA_PS
PWMB_ENO
PWMB_PS

ADC_CONTR
ADC_RES
ADC_RESL
ADCCFG
CMPCR1
CMPCR?2

POMO
POM1
P1MO
P1M1
P2MO
P2M1
P3MO
P3M1
P5MO
P5M1
P5
P_SW2

P00
P01
P02

[*1< auto-reload register high */

/*1< auto-reload register low */

/*1< Repetition Counter register */
/*1< capture/compare register 1 high */
[*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
[*1< capture/compare register 2 low */
/*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< Break Register */

[*1< dead-time register */

/*1< Output idle register */

OXFECO
OXFEEQ

((TIM1_TypeDef xdata*) TIM1_BaseAddress)
((TIM1_TypeDef xdata*) TIM2_BaseAddress)

(*(unsigned char volatile xdata *) OXxFEBO)
(*(unsigned char volatile xdata *) OxFEB1)
(*(unsigned char volatile xdata *) OXFEB2)
(*(unsigned char volatile xdata *) OXFEB5)
(*(unsigned char volatile xdata *) OxFEBG)

Oxbc;
Oxbd;
Oxbe;
Oxde;
0xe6;
0xe7;

0x94;
0x93;
0x92;
0x91;
0x96;
0x95;
0xb2;
0xb1;
Oxca;
0xc9;
0xc8;
Oxba;

POAO;
PONL;
PO~2;
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shit
shit
shit
shit
shit

shit
shit
shit
shit
shit
shit
shit
shit

shit
shit
shit
shit
shit
shit
shit
shit

shit
shit
shit
shit
shit
shit
shit
shit

shit
shit
shit
shit
shit
shit

#define
#define

#define

#define
#define

#define
#define
#define
#define

#define
#define
#define
#define
#define

P03 = PON3;
P04 = PON;
P05 = PON5;
P06 = POG6;
P07 = PONT;
P10 = P170;
P11 = P1MN;
P12 = P172;
P13 = P173;
P14 = P17,
P15 = P1N5;
P16 = P1”6;
P17 = PINT;
P20 = p270;
P21 = P21,
p22 = p272;
P23 = pP2.13;
P24 = p274;
P25 = p2A5;
P26 = P2/6;
p27 = pP21T,
P30 = P310;
P31 = P31,
P32 = P372;
P33 = P3"3;
P34 = P34,
P35 = P375;
P36 =  P376;
P37 = P37,
P50 = P570;
P51 = P5/1;
P52 = P572;
P53 = P573;
P54 = P5/4;
P55 = P575;
TRUE 1
FALSE

RV09_CH 6
TIM1_Period ((u16)0x0180)
TIM1_STPulse ((u16)342)
START 0x1A
RUN 0x1B
STOP 0x1C
IDLE 0x1D

TIM1_OCMODE_MASK
TIM1_OCCE_ENABLE
TIM1_OCCE_DISABLE
TIM1_OCMODE_TIMING
TIM1_OCMODE_ACTIVE

((u8)0x70)
((u8)0x80)
((u8)0x00)
((u8)0x00)
((u8)0x10)
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#define  TIM1_OCMODE_INACTIVE  ((u8)0x20)
#define  TIM1_OCMODE_TOGGLE  ((u8)0x30)
#define  TIML1_FORCE_INACTIVE  ((u8)0x40)

#define  TIM1_FORCE_ACTIVE ((u8)0x50)
#define  TIM1_OCMODE_PWMA ((u8)0x60)
#define  TIM1_OCMODE_PWMB ((u8)0x70)
#define  CC1_POLARITY_HIGH ((u8)0x02)
#define  CCIN_POLARITY_HIGH ((u8)0x08)
#define  CC2_POLARITY_HIGH ((u8)0x20)
#define  CC2N_POLARITY_HIGH ((u8)0x80)
#define  CC1_POLARITY_LOW ((u8)~0x02)
#define  CCIN_POLARITY_LOW ((u8)~0x08)
#define  CC2_POLARITY_LOW ((u8)~0x20)
#define  CC2N_POLARITY_LOW ((u8)~0x80)
#define CC1_OCENABLE ((u8)0x01)
#define CCIN_OCENABLE ((u8)0x04)
#define  CC2_OCENABLE ((u8)0x10)
#define CC2N_OCENABLE ((u8)0x40)
#define CC1_OCDISABLE ((u8)~0x01)
#define CCIN_OCDISABLE ((u8)~0x04)
#define  CC2_OCDISABLE ((u8)~0x10)
#define CC2N_OCDISABLE ((u8)~0x40)
#define  CC3_POLARITY_HIGH ((u8)0x02)
#define  CC3N_POLARITY_HIGH ((u8)0x08)
#define  CC4_POLARITY_HIGH ((u8)0x20)
#define  CC4AN_POLARITY_HIGH ((u8)0x80)
#define  CC3_POLARITY_LOW ((u8)~0x02)
#define ~ CC3N_POLARITY_LOW ((u8)~0x08)
#define  CC4_POLARITY_LOW ((u8)~0x20)
#define ~ CCAN_POLARITY_LOW ((u8)~0x80)
#define  CC3_OCENABLE ((u8)0x01)
#define ~ CC3N_OCENABLE ((u8)0x04)
#define ~ CC4_OCENABLE ((u8)0x10)
#define  CCAN_OCENABLE ((u8)0x40)
#define  CC3_OCDISABLE ((u8)~0x01)
#define  CC3N_OCDISABLE ((u8)~0x04)
#define  CC4_OCDISABLE ((u8)~0x10)
#define  CCAN_OCDISABLE ((u8)~0x40)
void LED_OUT(u8 X); I/LED single-byte serial shift function

unsigned char code LED_OF[] =

{
0xC0,0xF9,0xA4,0xBO0,
0x99,0x92,0x82,0xFS8,
0x80,0x90,0x8C,0xBF,
0xC6,0xA1,0x86,0xFF,
Oxbf
|3
#define  DIO P23 /I Serial data input
#define  RCLK P24 /I Clock pulse signal - valid on rising edge
#define  SCLK P25 /linput signal - valid on rising edge

void DelayXus(unsigned char delayTime);
void DelayXms( unsigned char delayTime);
unsigned int ADC_Convert(u8 ch);

void PWM_Init(void);
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void SPEED_ADJ();

unsigned char RD_HALL();

void MOTOR_START();

void MOTOR_STOP();

unsigned char KEY_detect();

void LED4_Display (unsigned int dat,unsigned char num);

unsigned char Display_num=1;
unsigned int Display_dat=0;
unsigned int Motor_speed;
unsigned char Motor_sta = IDLE;
unsigned char BRK_occur=0;
unsigned int TIM2_CAP1_v=0;
unsigned int CAP1_avg=0;
unsigned char CAP1_cnt=0;
unsigned long CAP1_sum=0;

void main(void)

{
P_SW2 = 0x80;

P1 = 0x00;

POM1 = 0x0C;
POMO = 0x01;
P1M1 = 0xcO;
P1MO = 0x3F;
P2M1 = 0x00;
P2MO0 = 0x38;
P3M1 = 0x28;
P3MO0 = 0x00;

ADCCFG = 0x0f;
ADC_CONTR = 0x80;

PWMA_ENO = 0x3F;
PWMB_ENO = 0x00;
PWMA_PS = 0X00;
PWMB_PS = 0xd5;

/[PWMA output enable
//PWMB output enable
/IPWMA pin selection
//PWMB pin selection

/

output compare mode PWMx_duty = [CCRx/(ARR + 1)]*100

I time base unit /11T
TIM2-> PSCRL = 15;
TIM2-> ARRH = 0xff;
TIM2-> ARRL = 0xff;
TIM2-> CCR4H = 0x00;
TIM2-> CCR4L = 0x05;

I Channel configuration///TTTHTT
TIM2-> CCMR1 = 0x43;
TIM2-> CCMR2 = 0x41;
TIM2-> CCMR3 = 0x41;
TIM2-> CCMR4 = 0x70;

//Auto-reload registers, counter overflow points

//IChannel Mode Configuration
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TIM2-> CCER1 = 0x11;
TIM2-> CCER2 = 0x11;

[ Mode Configuration///1HHHTT
TIM2-> CR2 = 0xf0;
TIM2-> CR1 = 0x81,
TIM2-> SMCR = 0x44;

HTTTTTEnable & Interrupt Configuration///ITHHTT
TIM2-> BKR = 0x80;
TIM2-> IER = 0x02;

//main output enable
/lenable interrupt

[FrxFFFREEIFAPIWMA - Controls motor to change phase *****#kkdokktiok]

I ime base unit AT
TIM1-> PSCRH = 0x00;
TIM1-> PSCRL = 0x00;
TIM1-> ARRH = (u8)(TIM1_Period >> 8);
TIM1-> ARRL = (u8)(TIML_Period);

IITTTTIChannel configuration///TTHTTT
TIM1-> CCMRL1 = 0x70;
TIM1-> CCMR2 = 0x70;
TIM1-> CCMR3 = 0x70;
TIM1-> CCER1 = 0x11,

TIM1-> CCER2 = 0x01;
TIM1-> OISR = 0xAA;

[iIIMode Configuration///1HHHTTT
TIM1-> CR1 = 0xAO0;
TIM1-> CR2 = 0x24;
TIM1-> SMCR = 0x20;

HTTTTEnable & Interrupt Configuration////H11T
TIM1-> BKR = 0x1c;
TIM1-> CR1 |= 0x01;

EA=1;
while (1)
{
p22=~P22;
Display_dat = Motor_speed;

switch(Motor_sta)

{

case START:
MOTOR_START();
Motor_sta = RUN;
break;

case RUN:
SPEED_ADJ();

if(KEY_detect() == 2)||(BRK_occur == TRUE))

Motor_sta = STOP;
break;
case STOP:
MOTOR_STOP();
Motor_sta = IDLE;
break;

/IPrescaler register

/IChannel Mode Configuration

/IConfig channel output enable and polarity
/IConfig channel output enable and polarity

/IConfigure the output level of each channel when MOE=0

/lenable counter

//Motor_speed
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}

case IDLE:

if(KEY_detect()==1)
Motor_sta = START;

BRK_occur = FALSE;
Motor_speed = 0;
CAP1_avg =0;
CAP1_cnt=0;
CAP1 sum =0;
break;

void TIMO_ISR() interrupt 1

{

THO=0xf0;
if(Display_num>8)

Display_num=1;

LED4 Display(Display_dat,Display_num);
Display_num=(Display_num<<1);

}

void PWMA_ISR() interrupt 26

{

if((TIM1->SR1 & 0x20))

{

switch(RD_HALLY())

{

case 3:
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMRL1 |= TIM1_OCMODE_PWMB;
break;

case 2:
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 |= CC3N_POLARITY_HIGH;
break;

case 6:
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMRL1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_OCMODE_PWMB;
break;

case 4:
TIM1-> CCERL1 |= CCIN_POLARITY_HIGH;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
break;

case 5:
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_OCMODE_PWMB;
break;

case 1:

TIM1-> CCER1 &= CCIN_POLARITY_LOW;
TIM1-> CCER1 |= CC2N_POLARITY_HIGH;
break;
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}
CAP1_sum +=TIM2_CAP1_v;
CAP1_cnt++;
if(CAP1_cnt==128)
{
CAP1_cnt=0;
CAP1_avg = (CAP1_sum>>7);
CAP1 sum =0;
Motor_speed = 5000000/CAP1_avg;
}
TIM1->SR1 &=~0x20; /lclear
}
if((TIM1->SR1 & 0x80)) //IBRK
{
BRK_occur = TRUE;
TIM1->SR1 &=~0x80; /lclear
}
}
void PWMB_ISR() interrupt 27
{
if((TIM2->SR1 & 0x02))
{
TIM2_CAP1 v =TIM2-> CCR1H;
TIM2_CAP1 v = (TIM2_CAP1_v<<8) + TIM2-> CCRLL;
TIM2->SR1 &=~0x02;
}
}
void DelayXus(unsigned char delayTime)
{
inti=0;
while( delayTime--)
{
for(i=0;i<1;i++);
}
}
void DelayXms( unsigned char delayTime )
{
inti=0;
while( delayTime--)
{
for(i=0;i<2;i++)
{
DelayXus(100);
}
}
}

unsigned int ADC_Convert(u8 ch)
{

ul6 res=0;

ADC_CONTR &= ~0x0f;
ADC_CONTR |= ch;
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}

ADC_CONTR |= 0x40;
DelayXus(1);

while ((ADC_CONTR & 0x20));
ADC_CONTR &= ~0x20;

res = ADC_RES;
res = (res<<2)+(ADC_RESL>>6);
return res;

void SPEED_ADJ()

{

}

ulé ADC_result;

ADC_result = (ADC_Convert(RV09_CH)/3);
TIM1-> CCR1H = (u8)(ADC_result >> 8);
TIM1-> CCRI1L = (u8)(ADC_result);
TIM1-> CCR2H = (u8)(ADC_result >> 8);
TIM1-> CCR2L = (u8)(ADC_result);
TIM1-> CCR3H = (u8)(ADC_result >> 8);
TIM1-> CCR3L = (u8)(ADC_result);

unsigned char RD_HALL()

{

}

unsigned char Hall_sta = 0;

(P17)? (Hall_sta|=0x01) : (Hall_sta&=~0x01);
(P54)? (Hall_sta|=0x02) : (Hall_sta&=~0x02);
(P33)? (Hall_sta|=0x04) : (Hall_sta&=~0x04);

return Hall_sta;

void MOTOR_START()

{

ul6 temp;
ulé ADC_result;

TIM1-> CCR1H = (u8)(TIM1_STPulse >> 8);
TIM1-> CCRL1L = (u8)(TIM1_STPulse);
TIM1-> CCR2H = (u8)(TIM1_STPulse >> 8);
TIM1-> CCR2L = (u8)(TIM1_STPulse);
TIM1-> CCR3H = (u8)(TIM1_STPulse >> 8);
TIM1-> CCR3L = (u8)(TIM1_STPulse);
TIM1-> BKR |= 0x80;

TIM1-> IER |= 0XAO0;

switch(RD_HALL())
{

case 1:

TIM1-> CCER1 &= CCIN_POLARITY_LOW;
TIM1-> CCER1 |= CC2N_POLARITY_HIGH;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;

TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;

//ICounter comparison value

//ICounter comparison value

/lenable main output, equivalent to a master switch
/lenable interrupt
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TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_OCMODE_PWMB;
break;

case 3:
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_OCMODE_PWMB;
TIM1-> CCER1 &= CC1N_POLARITY_LOW;
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 |= CC3N_POLARITY_HIGH;
break;

case 2:
TIM1-> CCER1 &= CC1N_POLARITY_LOW;
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 |= CC3N_POLARITY_HIGH;
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_OCMODE_PWMB;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_FORCE_INACTIVE;
break;

case 6:
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_OCMODE_PWMB;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_FORCE_INACTIVE;
TIM1-> CCER1 |= CCIN_POLARITY_HIGH;
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
break;

case 4:
TIM1-> CCER1 |= CCIN_POLARITY_HIGH;
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_OCMODE_PWMB;
break;

case 5:
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_OCMODE_PWMB;
TIM1-> CCER1 &= CC1N_POLARITY_LOW;
TIM1-> CCER1 |= CC2N_POLARITY_HIGH;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
break;
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}
ADC_result = (ADC_Convert(RV09_CH)/3);

for(temp = TIM1_STPulse; temp > ADC_result; temp--)
{
TIM1-> CCR1H = (u8)(temp >> 8); //ICounter comparison value
TIM1-> CCRI1L = (u8)(temp);
TIM1-> CCR2H = (u8)(temp >> 8);
TIM1-> CCR2L = (u8)(temp);
TIM1-> CCR3H = (u8)(temp >> 8);
TIM1-> CCR3L = (u8)(temp);
DelayXms(10);

}

void MOTOR_STOP()

{
TIM1-> BKR &= ~0x80;
TIM1-> IER &= ~0xAQ;

}

void LED4_Display (ul16 dat,u8 num)
{

switch(num)

{

case 0x01:
LED_OUT(LED_OF[(dat/1)%10]);
LED_OUT(0x01);
RCLK =0;
RCLK =1;
break;

case 0x02:
LED_OUT(LED_OF[(dat/10)%10]
LED_OUT(0x02);
RCLK =0;
RCLK =1;
break;

case 0x04:
LED_OUT(LED_OF[(dat/100)%10]);
LED_OUT(0x04);
RCLK =0;
RCLK =1;
break;

case 0x08:
LED_OUT(LED_OF[(dat/1000)%10]);
LED_OUT(0x08);
RCLK =0;
RCLK =1;
break;

}

void LED_OUT(u8 X)
{

u8i;

for(i=8;i>=1;i--)
{
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if (X&0x80) DIO=1;

else DIO=0;
X<<=1;
SCLK =0;
SCLK =1;
}
}
unsigned char KEY_detect()
{
if(1P02)
{
DelayXms(10);
if(1P02)
{
return 1;
}
else return O;
}
else if(1P03)
{
DelayXms(10);
if(1P03)
{
return 2;
}
else return 0;
}
else return 0;
}
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20.8.2 BLDC brushless DC motor drive (without HALL)
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C language code

/IOperating frequency for test is 11.0592MHz

/IThis routine implements the following functions: Control the operation of the Hallless motor through 3 sets of PWM channels
/[This example is only applicable to the demonstration of 57BL02 motor under 24V no-load condition

#include "reg51.h™

#include "intrins.h"

#include "reg51.h"

typedef unsigned char us;

typedef unsigned int ul6;

typedef struct TIM1_struct

{
volatile unsigned char CR1; /*!< control register 1 */
volatile unsigned char CR2; /*!< control register 2 */
volatile unsigned char SMCR; /*!< Synchro mode control register */
volatile unsigned char ETR; /*I< external trigger register */
volatile unsigned char IER; /*!< interrupt enable register*/
volatile unsigned char SR1; /*!< status register 1 */
volatile unsigned char SR2; /*!< status register 2 */
volatile unsigned char EGR; /*!< event generation register */
volatile unsigned char CCMR1; /*!< CC mode register 1 */
volatile unsigned char CCMR?2; /*!< CC mode register 2 */
volatile unsigned char CCMR3; /*I< CC mode register 3 */
volatile unsigned char CCMR4; /*I< CC mode register 4 */
volatile unsigned char CCERL; /*1< CC enable register 1 */
volatile unsigned char CCER2; /*1< CC enable register 2 */
volatile unsigned char CNTRH; /*I< counter high */
volatile unsigned char CNTRL; /*!< counter low */
volatile unsigned char PSCRH; /*1< prescaler high */
volatile unsigned char PSCRL; /*!< prescaler low */
volatile unsigned char ARRH; /*!< auto-reload register high */
volatile unsigned char ARRL; /*!< auto-reload register low */
volatile unsigned char RCR; /*!< Repetition Counter register */
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volatile unsigned char CCR1H; /*!< capture/compare register 1 high */
volatile unsigned char CCR1L; /*I< capture/compare register 1 low */
volatile unsigned char CCR2H; /*!< capture/compare register 2 high */
volatile unsigned char CCR2L; /*!< capture/compare register 2 low */
volatile unsigned char CCR3H; /*!< capture/compare register 3 high */
volatile unsigned char CCR3L; /*I< capture/compare register 3 low */
volatile unsigned char CCR4H; /*!I< capture/compare register 3 high */
volatile unsigned char CCRA4L; /*1< capture/compare register 3 low */
volatile unsigned char BKR; /*!< Break Register */

volatile unsigned char DTR; /*!< dead-time register */

volatile unsigned char OISR; /*!< Output idle register */

}TIM1_TypeDef;

#define  TIM1_BaseAddress OxFECO
#define  TIM2_BaseAddress OxFEEO

#define  TIM1 ((TIM1_TypeDef xdata*) TIM1_BaseAddress)
#define  TIM2 ((TIM1_TypeDef xdata*) TIM2_BaseAddress)
#define  PWMA_ETRPS (*(unsigned char volatile xdata *) 0OxFEBO)
#define  PWMA_ENO (*(unsigned char volatile xdata *) OXFEB1)
#define  PWMA_PS (*(unsigned char volatile xdata *) OXFEB?2)
#define PWMB_ENO (*(unsigned char volatile xdata *) OXFEB5)
#define  PWMB_PS (*(unsigned char volatile xdata *) OXFEBG6)
sfr ADC _CONTR = 0xbc;

sfr ADC_RES = Oxbd;

sfr ADC_RESL = Oxbe;

sfr ADCCFG = Oxde;

sfr CMPCR1 = 0xeb;

sfr CMPCR2 = Oxe7;

sfr AUXR = 0x8e;

sfr POMO = 0x94;

sfr POM1 = 0x93;

sfr P1MO = 0x92;

sfr P1M1 = 0x91;

sfr P2MO = 0x96;

sfr P2M1 = 0x95;

sfr P3MO0O = 0xb2;

sfr P3M1 = 0xb1;

sfr P5MO0 =  Oxca;

sfr P5M1 = 0xc9;

sfr P5 = 0xc8;

sfr P_SW2 = 0xba;

shit P00 = POMO;

shit P01 = POM;

shit P02 = POM2;

shit P03 = PO"3;

shit P04 = PO,

shit P05 = PON5;

shit P06 = P0"6;

shit P07 = PONT;

shit P10 = P170;

shit P11 = PIn;

shit P12 = P12

shit P13 = P173;

shit P14 = P1ng;

shit P15 =  P1n5;

shit P16 = P176;

shit P17 =  PInT;

shit P20 = P270;
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shit
shit
shit
shit
shit
shit
shit

shit
shit
shit
shit
shit
shit
shit
shit

shit
shit
shit
shit
shit
shit

#define
#define

#define

#define
#define

#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

P21 = P21,
P22 = p272;
P23 = pP2.3;
P24 = P27,
P25 = p2A5;
P26 = P2/6;
p27 = pP21T,
P30 = P310;
P31 = P31,
P32 = P312;
P33 = P313;
P34 = P37,
P35 = P3A5;
P36 = P3”6;
P37 = P3NT;
P50 = P570;
P51 = P51,
P52 = P512;
P53 = P5”3;
P54 = P57,
P55 = P5/5;
TRUE 1
FALSE

RV09_CH 6
TIM1_Period ((u16)280)
TIM1_STPulse ((u16)245)
START 0x1A
RUN 0x1B
STOP 0x1C
IDLE 0x1D

TIM1_OCMODE_MASK
TIM1_OCCE_ENABLE
TIM1_OCCE_DISABLE
TIM1_OCMODE_TIMING
TIM1_OCMODE_ACTIVE
TIM1_OCMODE_INACTIVE
TIM1_OCMODE_TOGGLE
TIM1_FORCE_INACTIVE
TIM1_FORCE_ACTIVE
TIM1_OCMODE_PWMA
TIM1_OCMODE_PWMB
CC1_POLARITY_HIGH
CCIN_POLARITY_HIGH
CC2_POLARITY_HIGH
CC2N_POLARITY_HIGH
CC1_POLARITY_LOW
CCIN_POLARITY_LOW
CC2_POLARITY_LOW
CC2N_POLARITY_LOW
CC1_OCENABLE
CCIN_OCENABLE

((u8)0x70)
((u8)0x80)
((u8)0x00)
((u8)0x00)
((u8)0x10)
((u8)0x20)
((u8)0x30)
((u8)0x40)
((u8)0x50)
((u8)0x60)
((u8)0x70)
((u8)0x02)
((u8)0x08)
((u8)0x20)
((u8)0x80)
((u8)~0x02)
((u8)~0x08)
((u8)~0x20)
((u8)~0x80)
((u8)0x01)
((u8)0x04)
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#define ~ CC2_OCENABLE
#define ~ CC2N_OCENABLE
#define  CC1_OCDISABLE
#define ~ CCIN_OCDISABLE
#define ~ CC2_OCDISABLE
#define  CC2N_OCDISABLE

#define ~ CC3_POLARITY_HIGH
#define  CC3N_POLARITY_HIGH
#define ~ CC4_POLARITY_HIGH
#define ~ CCAN_POLARITY_HIGH

#define  CC3_POLARITY_LOW

#define ~ CC3N_POLARITY_LOW

#define ~ CC4_POLARITY_LOW

#define ~ CCAN_POLARITY_LOW

#define  CC3_OCENABLE
#define  CC3N_OCENABLE
#define ~ CC4_OCENABLE
#define ~ CCAN_OCENABLE
#define  CC3_OCDISABLE
#define  CC3N_OCDISABLE
#define  CC4_OCDISABLE
#define ~ CCAN_OCDISABLE

void UART_INIT();

void DelayXus(unsigned char delayTime);
void DelayXms( unsigned char delayTime);

unsigned int ADC_Convert(u8 ch);
void PWM_Init(void);

void SPEED_ADJ();

unsigned char RD_HALL();

void MOTOR_START();

void MOTOR_STOP();

unsigned char KEY_detect();

unsigned char Timer0_cnt=0xb0;
unsigned int HA=0;

unsigned int Motor_speed;
unsigned char Motor_sta = IDLE;
unsigned char BRK_occur=0;
unsigned int TIM2_CAP1_v=0;
unsigned int CAP1_avg=0;
unsigned char CAP1_cnt=0;
unsigned long CAP1_sum=0;

void main(void)

{
unsigned int temp=0;
unsigned int ADC_result=0;

P_SW2= 0x80;
P1 = 0x00;

POM1 = 0x0C;
POMO = 0x01;
P1M1 = 0xcO;
P1MO = Ox3F;
P2M1 = 0x00;
P2MO0 = 0x38;
P3M1 = 0x88;
P3MO0 = 0x02;

((u8)0x10)
((u8)0x40)
((u8)~0x01)
((u8)~0x04)
((u8)~0x10)
((u8)~0x40)
((u8)0x02)
((u8)0x08)
((u8)0x20)
((u8)0x80)
((u8)~0x02)
((u8)~0x08)
((u8)~0x20)
((u8)~0x80)
((u8)0x01)
((u8)0x04)
((u8)0x10)
((u8)0x40)
((u8)~0x01)
((u8)~0x04)
((u8)~0x10)
((u8)~0x40)
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ETO=1;

TRO=0;

ADCCFG = 0x0f;
ADC_CONTR = 0x80;

PWMA_ENO = 0x3F; /IPWMA output enable
PWMB_ENO = 0x00; /IPWMB output enable
PWMA_PS = 0x00; /PWMA pin selection
PWMB_PS = 0xD5; /IPWMB pin selection

/
output compare mode PWMx_duty = [CCRx/(ARR + 1)]*100

/************PWMB BMF Input ****************/
I time base unit /T
TIM2-> PSCRL = 15;
TIM2-> ARRH = 0xff; /I Auto-reload register, counter overflow point
TIM2-> ARRL = 0xff;
TIM2-> CCR4H = 0x00;
TIM2-> CCRA4L = 0x05;
I Channel configuration /I
TIM2-> CCMR1 = 0xf3; /IChannel Mode Configuration
TIM2-> CCMR2 = 0xf1;
TIM2-> CCMR3 = 0xf1;
TIM2-> CCMR4 = 0x70;
TIM2-> CCERL1 = 0x11;
TIM2-> CCER2 = 0x11;
I Mode Configuration /T
TIM2-> CR2 = 0xf0;
TIM2-> CR1 = 0x81;
TIM2-> SMCR = 0x44;
T Enable & Interrupt Configuration /1T
TIM2-> BKR = 0x80; /lenable output
TIM2-> IER = 0x02; /lenable interrupt
presxxkxkxPWMA - Controls motor to change phase ** ko)
M time base unit /1T
TIM1-> PSCRH = 0x00; /[Prescaler register
TIM1-> PSCRL = 0x00;
TIM1-> ARRH = (u8)(TIM1_Period >> 8);
TIM1-> ARRL = (u8)(TIM1_Period);
I Channel configuration /1T
TIM1-> CCMR1 = 0x70; /IChannel Mode Configuration
TIM1-> CCMR2 = 0x70;
TIM1-> CCMR3 = 0x70;

TIM1-> CCER1 = 0x11; //IConfig channel output enable and polarity
TIM1-> CCER2 = 0x01; /IConfig channel output enable and polarity
TIM1-> OISR = 0xAA; /IConfigure the output level of each channel when MOE=0

M Mode Configuration /11T

TIM1-> CR1 = 0xAO0;

TIM1-> CR2 = 0x24;

TIM1-> SMCR = 0x20;

TIM1-> BKR = 0x0c;

[T Enable & Interrupt Configuration /1T

TIM1-> CR1 |= 0x01; /lenable counter
EA=1;

UART_INIT();
while (1)

switch(Motor_sta)

{
case START:

MOTOR_START();
Motor_sta = RUN;
for(temp = TIM1_STPulse; temp > ADC_result; temp--) / Open loop start

ADC_result = (ADC_Convert(RV09_CH)/4);
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}

TIM1-> CCR1H = (u8)(temp >> 8);
TIM1-> CCR1L = (u8)(temp);
TIM1-> CCR2H = (u8)(temp >> 8);
TIM1-> CCR2L = (u8)(temp);
TIM1-> CCR3H = (u8)(temp >> 8);
TIM1-> CCR3L = (u8)(temp);
DelayXms(10);
}

break;

case RUN:
SPEED_ADJ(); /I Motor speed adjustment

if((BRK_occur == TRUE))
Motor_sta = STOP;
break;

case STOP:

MOTOR_STOP();
Motor_sta = IDLE;
break;

case IDLE:

if(KEY_detect()==1)

Motor_sta = START,; //Start motor
BRK_occur = FALSE;

Motor_speed = 0;

CAP1 avg=0;

CAP1 cnt=0;

CAP1 sum =0;

break;

}
void TIMO_ISR() interrupt 1

if(Motor_sta == START)

{

if(Timer0_cnt<0xe0) Timer0_cnt++;
THO=Timer0_cnt;

switch(HA%6)

{

case 0:
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1 _FORCE_INACTIVE;
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_OCMODE_PWMB;
break;

case 1:
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 |= CC3N_POLARITY_HIGH,;
break;

case 2:
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_OCMODE_PWMB;
break;

case 3:
TIM1-> CCER1 |= CCIN_POLARITY_HIGH;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
break;

case 4:
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_OCMODE_PWMB;
break;

case 5:
TIM1-> CCER1 &= CC1N_POLARITY_LOW;
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TIM1-> CCER1 |= CC2N_POLARITY_HIGH,;

break;
}
HA++;
}
if(Motor_sta == RUN)
TRO0=0;
switch(RD_HALLY())
{
case 3:
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMRL1 |= TIM1_OCMODE_PWMB;
break;
case 1:
TIM1-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 |= CC3N_POLARITY_HIGH;
break;
case 5:
TIM1-> CCMR1 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMRL1 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_OCMODE_PWMB;
break;
case 4:
TIM1-> CCER1 |= CCIN_POLARITY_HIGH;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
break;
case 6:
TIM1-> CCMR2 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR2 |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR3 &= ~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_OCMODE_PWMB;
break;
case 2:
TIM1-> CCER1 &= CCIN_POLARITY_LOW;
TIM1-> CCER1 |= CC2N_POLARITY_HIGH,;
break;
}

}

}
void PWMA_ISR() interrupt 26
if((TIM1->SR1 & 0x20))

P00=0;
CAP1 sum +=TIM2_CAP1 v;
CAPL_cnt++;
if(CAP1_cnt==128)
{
CAP1_cnt=0;
CAP1_avg = (CAP1_sum>>7);
CAP1 sum=0;
Motor_speed = 5000000/CAP1_avg;

}
TIM1->SR1 &=~0x20; liclear

}
if((TIM1->SR1 & 0x80)) /IBRK
{

BRK_occur = TRUE;
TIM1->SR1 &=~0x80; /lclear

}

void PWMB_ISR() interrupt 27
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unsigned char ccr_tmp=0;

if((TIM2->SR1 & 0X02))

{
ccr_tmp = TIM2-> CCR1H;
if(ccr_tmp>1) /1 software filtering

TIM2_CAP1_v = ccr_tmp;
TIM2_CAP1_v = (TIM2_CAP1_v<<8) + TIM2->CCRL1L;
if(Motor_sta == RUN) /Iphase change delay timing

TRO=1;
THO = 256-(TIM2_CAP1_v>>9);
}

}
TIM2->SR1 &=~0X02;
}

}
void UART_INIT()

SCON = 0x50; /18-bit, variable baud rate
AUXR = 0x40; /I Timer 1isin 1T mode

TMOD = 0x20; /I Timer 1 works in Mode 0 (16-bit auto-reload)

TL1 = 254;
TH1 = 254;
IIET1=0;
TR1=1,

void DelayXus(unsigned char delayTime)

{
inti=0;
while( delayTime--)

for(i=0;i<1;i++);

}

void DelayXms( unsigned char delayTime )

{
inti=0;
while( delayTime--)

for(i=0;i<2;i++)
DelayXus(100);

}

unsigned int ADC_Convert(u8 ch)
{

ul6 res=0;

ADC_CONTR &= ~0x0f;
ADC_CONTR |= ch;
ADC_CONTR |= 0x40;
DelayXus(1);

while (I(ADC_CONTR & 0x20));
ADC_CONTR &= ~0x20;

res = ADC_RES;
res = (res<<2)+(ADC_RESL>>6);

if (res < 360) res=360;
if (res > 900) res=900;
return res;

}
void SPEED_ADJ()
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}

ulé ADC_result;

ADC_result = (ADC_Convert(RV09_CH)/4);
TIM1-> CCR1H = (u8)(ADC_result >> 8);
TIM1-> CCRIL = (u8)(ADC_result);
TIM1-> CCR2H = (u8)(ADC_result >> 8);
TIM1-> CCR2L = (u8)(ADC_result);
TIM1-> CCR3H = (u8)(ADC_result >> 8);
TIM1-> CCR3L = (u8)(ADC_result);

unsigned char RD_HALL()

{

unsigned char Hall_sta = 0;

DelayXus(40);

(P17)? (Hall_sta|=0x01) : (Hall_sta&=~0x01);
(P54)? (Hall_sta|=0x02) : (Hall_sta&=~0x02);
(P33)? (Hall_sta|=0x04) : (Hall_sta&=~0x04);

return Hall_sta;

}
void MOTOR_START()

{

TIM1-> CCR1H = (u8)(TIM1_STPulse >> 8);
TIM1-> CCR1L = (u8)(TIM1_STPulse);
TIM1-> CCR2H = (u8)(TIM1_STPulse >> 8);
TIM1-> CCR2L = (u8)(TIM1_STPulse);
TIM1-> CCR3H = (u8)(TIM1_STPulse >> 8);
TIM1-> CCR3L = (u8)(TIM1_STPulse);
TIM1-> BKR |= 0x80;

TIM1-> IER = 0x00;

TRO=1;

while (HA < 6*20);

TIM1-> IER = 0xa0;

}
void MOTOR_STOP()

}

TIM1-> BKR &= ~0x80;
TIM1-> IER &= ~0x20;

unsigned char KEY_detect()

if('P37)
{
DelayXms(10);
if(1P37)
{
return 1;

else return O;
}
else if(1P03)
DelayXms(10);
if('P03)
{

}

else return 0;

return 2;

else return O;

/1 Speed knob ADC sampling
/ICounter comparison value

/I read hall sensor

/ICounter comparison value

/lenable main output, equivalent to a master switch
/lenable interrupt

/lenable interrupt

- 79 -



STC8H Series Manual

20.8.3 Quadrature encoder mode

C language code

/IOperating frequency for test is 11.0592MHz

#include "reg51.h"
#include "intrins.h"

typedef struct TIM1_struct

{

volatile unsigned char CR1;

volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMR1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCERZ2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRAL;
volatile unsigned char BKR;
volatile unsigned char DTR;
volatile unsigned char OISR;

}TIM1_TypeDef;

#define  TIM1 BaseAddress OxFECO

[*1< control register 1 */

[*1< control register 2 */

/*1< Synchro mode control register */
[*1< external trigger register */

[*1< interrupt enable register*/

[*1< status register 1 */

[*1< status register 2 */

/*1< event generation register */

/*1< CC mode register 1 */

/*1< CC mode register 2 */

/*1< CC mode register 3 */

/*1< CC mode register 4 */

/*1< CC enable register 1 */

[*1< CC enable register 2 */

[*1< counter high */

[*1< counter low */

/*1< prescaler high */

[*1< prescaler low */

[*1< auto-reload register high */

[*1< auto-reload register low */

/*1< Repetition Counter register */
[*1< capture/compare register 1 high */
[*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
[*1< capture/compare register 2 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
[*1< Break Register */

[*1< dead-time register */

[*1< Output idle register */

#define  TIM1 ((TIM1_TypeDef xdata*) TIM1_BaseAddress)
#define PWMA_ENO (*(unsigned char volatile xdata *)OXxFEB1)
#define  PWMA_PS (*(unsigned char volatile xdata *)0OXxFEB2)
sfr POMO = 0x94;

sfr POM1 = 0x93;

sfr P1MO = 0x92;

sfr P1M1 = 0x91;
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Oxba;

sfr P_SW2

shit P03 PON3;

unsigned char cnt_H, cnt_L;
void main(void)
P_SW2 = 0x80;

P1M1 = 0x0f;
P1MO0 = 0x00;

PWMA_ENO = 0x00;
corresponding bit of ENO and configure it as input

PWMA_PS = 0x00;

TIM1-> PSCRH = 0x00;
TIM1-> PSCRL = 0x00;

TIM1-> CCMR1 =0x21;
filter 4 clocks

TIM1-> CCMR2 =0x21;
filter 4 clocks

TIM1-> SMCR =0x03;

TIM1-> CCER1 = 0x55;
TIM1-> CCER2 = 0x55;

TIM1-> IER = 0x02;
TIM1-> CR1 |= 0x01;
EA=1;

while (1);
}

Il The pin configured as TRGI needs to turn off the
//00:PWM at P1

I Prescaler register

/I Channel mode is configured as input, connected to encoder,

/I Channel mode is configured as input, connected to encoder,

/I encoder mode 3

/I Configure Channel Enable and Polarity
/I Configure Channel Enable and Polarity

Il enable interrupt

// enable counter

/ PWM interrupt to read encoder count value /

void PWMA_ISR() interrupt 26

if (TIM1->SR1 & 0X02)

{
P03 = ~P03;
cnt_H = TIM1->CCR1H;
cnt_L = TIM1->CCRI1L;
TIM1->SR1 & = ~0X02;
}

20.8.4 Single pulse mode (trigger control pulse output)

C language code

//Operating frequency for test is 11.0592MHz
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#include "'reg51.h"
#include "intrins.h"

typedef struct TIM1_struct

{

volatile unsigned char CR1;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMR1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRA4L;
volatile unsigned char BKR;
volatile unsigned char DTR;
volatile unsigned char OISR;

}TIM1_TypeDef;

[*1< control register 1 */

[*1< control register 2 */

[*1< Synchro mode control register */
[*1< external trigger register */
[*1<interrupt enable register*/

[*1< status register 1 */

[*1< status register 2 */

[*1< event generation register */

[*1< CC mode register 1 */

[*1< CC mode register 2 */

[*1< CC mode register 3 */

[*1< CC mode register 4 */

[*1< CC enable register 1 */

[*1< CC enable register 2 */

[*1< counter high */

[*1< counter low */

[*1< prescaler high */

[*1< prescaler low */

[*1< auto-reload register high */

[*1< auto-reload register low */

I*1< Repetition Counter register */
[*!< capture/compare register 1 high */
[*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
[*1< capture/compare register 2 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< Break Register */

[*1< dead-time register */

[*1< Output idle register */

#define  TIM1_BaseAddress OxFECO

#define  TIM1 ((TIM1_TypeDef xdata*) TIM1_BaseAddress)
#define  PWMA_ENO (*(unsigned char volatile xdata *)0OxFEBL1)
#define  PWMA_PS (*(unsigned char volatile xdata *)0OxFEB?2)
sfr POMO = 0x94;

sfr POM1 = 0x93;

sfr P1MO = 0x92;

sfr P1M1 = 0x91;

sfr P_SW2 =  Oxba;

shit P03 = PO"3;

void main(void)

{

P_SW2 = 0x80;

-799 -



STC8H Series Manual

}

POM1 = 0x00;
POMO = OxFF;
P1M1 = 0x0c;
P1MO = 0xF3;

PWMA_ENO = 0xF3; /110 outputs PWM
PWMA_PS = 0x00; //00:PWM at P1

/
PWMXx_duty = [CCRX/(ARR + 1)]*100

/
/I The pin configured as TRGI needs to turn off the corresponding bit of ENO and configure it as input

TIM1-> PSCRH = 0x00; /I Prescaler register

TIM1-> PSCRL = 0x00;

TIM1-> DTR = 0x00; /I Dead time configuration
TIM1-> CCMR1 = 0x68; /I Channel Mode Configuration
TIM1-> CCMR2 = 0x01; /I Configured as an input channel

TIM1-> CCMR3 = 0x68;
TIM1-> CCMR4 = 0x68;

TIM1-> SMCR = 0x66;

TIM1-> ARRH = 0x08; /I Auto-reload register, counter overflow point
TIM1-> ARRL = 0x00;

TIM1-> CCR1H = 0x04; /I Counter comparison value
TIM1-> CCR1L = 0x00;
TIM1-> CCR2H = 0x02;
TIM1-> CCR2L = 0x00;
TIM1-> CCR3H = 0x01;
TIM1-> CCR3L = 0x00;
TIM1-> CCR4H = 0x01;
TIM1-> CCR4L = 0x00;

TIM1-> CCER1 = 0x55; /I Configure Channel Output Enable and Polarity
TIM1-> CCER2 = 0x55; /I Configure Channel Output Enable and Polarity
TIM1-> BKR = 0x80; /I Main output enable, equivalent to main switch
TIM1-> IER = 0x02; /Il enable interrupt

TIM1-> CR1 = 0x08; /1 Single pulse mode

TIM1-> CR1 |= 0x01; /I enable counter

EA=1;

while (1);

void PWMA_ISR() interrupt 26

{

if (TIM1->SR1 & 0X02)

{
P03 = ~P03;
TIM1->SR1 & = ~0X02;
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20.8.5 Gating mode (input level enable counter)

C language code

/IOperating frequency for test is 11.0592MHz

#include "reg51.h™
#include "intrins.h"

typedef struct TIM1_struct

{

volatile unsigned char CR1;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMR1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRA4L;
volatile unsigned char BKR;
volatile unsigned char DTR;
volatile unsigned char OISR;

}TIM1_TypeDef;

#define

[*1< control register 1 */

[*1< control register 2 */

/*1< Synchro mode control register */
[*1< external trigger register */
[*1<interrupt enable register*/

[*1< status register 1 */

[*1< status register 2 */

[*1< event generation register */

[*1< CC mode register 1 */

[*1< CC mode register 2 */

[*1< CC mode register 3 */

[*1< CC mode register 4 */

[*1< CC enable register 1 */

[*1< CC enable register 2 */

[*1< counter high */

[*1< counter low */

[*1< prescaler high */

[*1< prescaler low */

[*!< auto-reload register high */

[*1< auto-reload register low */

[*1< Repetition Counter register */
[*1< capture/compare register 1 high */
[*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
[*1< capture/compare register 2 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< Break Register */

[*1< dead-time register */

[*1< Output idle register */

#define  TIM1
#define PWMA_ENO
#define  PWMA_PS

sfr
sfr
sfr
sfr
sfr
sfr

TIM1_BaseAddress

OxFECO

((TIM1_TypeDef xdata*) TIM1_BaseAddress)
(*(unsigned char volatile xdata *)OxFEB1)
(*(unsigned char volatile xdata *)0OxFEB2)

POMO = 0x94;
POM1 = 0x93;
P1MO = 0x92;
Pi1M1 = 0x91;
P3MO = 0xb2;
P3M1 = 0xb1;
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sfr

shit

P_SW2

P03

void main(void)

{

P_SW2 = 0x80;

POM1 = 0x00;
POMO = OxFF;
P1M1 = 0x00;
P1MO = OxFF;
P3M1 = 0x04;
P3MO0 = 0x00;

PWMA_ENO = OxFF;
PWMA_PS = 0x00;

Oxba;

PO73;

/110 outputs PWM
//00:PWM at P1

/

PWMx_duty = [CCRX/(ARR + 1)]*100

/

/I The pin configured as TRGI needs to turn off the corresponding bit of ENO and configure it as input

}

TIM1-> PSCRH = 0x00;
TIM1-> PSCRL = 0x00;
TIM1-> DTR = 0x00;

TIM1-> CCMR1 = 0x68;
TIM1-> CCMR2 = 0x68;
TIM1-> CCMR3 = 0x68;
TIM1-> CCMR4 = 0x68;

TIM1-> SMCR = 0x75;

TIM1-> ARRH = 0x08;
TIM1-> ARRL = 0x00;

TIM1-> CCR1H = 0x04;
TIM1-> CCR1L = 0x00;
TIM1-> CCR2H = 0x02;
TIM1-> CCR2L = 0x00;
TIM1-> CCR3H = 0x01;
TIM1-> CCR3L = 0x00;
TIM1-> CCR4H = 0x01;
TIM1-> CCR4L = 0x00;

TIM1-> CCER1 = 0x55;
TIM1-> CCER2 = 0x55;

TIM1-> BKR = 0x80;
TIM1-> IER = 0x02;

TIM1-> CR1 |= 0x01;

EA=1;
while (1) ;

void PWMA_ISR() interrupt 26

I Prescaler register
/I Dead time configuration

/I Channel Mode Configuration
/I Configured as an input channel

/I Gated trigger mode ETRF input

/I Auto-reload register, counter overflow point

/I Counter comparison value
I
I
I
I
I
I
I

/I Configure Channel Output Enable and Polarity
// Configure Channel Output Enable and Polarity

// Main output enable, equivalent to main switch
// enable interrupt

[/l enable counter
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if(TIM1->SR1 & 0X02)

{

P03 = ~P03;

TIM1->SR1 &=~0X02;

20.8.6 External clock mode

C language code

//Operating frequency for test is 11.0592MHz

#include "reg51.h™
#include "intrins.h**

typedef struct TIM1_struct

{

volatile unsigned char CR1;
volatile unsigned char CR2;

volatile unsigned char SMCR;

volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;

volatile unsigned char EGR,;
volatile unsigned char CCMR1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCERZ;
volatile unsigned char CNTRH,;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;

volatile unsigned char RCR;

volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRAL;

volatile unsigned char BKR;
volatile unsigned char DTR;

volatile unsigned char OISR;
}TIM1_TypeDef;

#define

TIM1_BaseAddress

OxFECO

/*1< control register 1 */

/*1< control register 2 */

/*1< Synchro mode control register */
/*1< external trigger register */

[*1< interrupt enable register*/

[*1< status register 1 */

[*1< status register 2 */

/*1< event generation register */

[*1< CC mode register 1 */

/*1< CC mode register 2 */

/*1< CC mode register 3 */

/*1< CC mode register 4 */

/*1< CC enable register 1 */

/*1< CC enable register 2 */

[*1< counter high */

[*1< counter low */

/*1< prescaler high */

[*1< prescaler low */

/*1< auto-reload register high */

/*1< auto-reload register low */

/*1< Repetition Counter register */
[*1< capture/compare register 1 high */
/*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
/*1< capture/compare register 2 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< capture/compare register 3 high */
/*1< capture/compare register 3 low */
/*1< Break Register */

/*1< dead-time register */

/*1< Output idle register */
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#define  TIM1 ((TIM1_TypeDef xdata*) TIM1_BaseAddress)
#define  PWMA_ENO (*(unsigned char volatile xdata *)OxFEB1)
#define  PWMA_PS (*(unsigned char volatile xdata *)OXxFEB2)
sfr POMO = 0x94,

sfr POM1 = 0x93;

sfr P1MO = 0x92;

sfr P1M1 = 0x91;

sfr P3MO = 0xb2;

sfr P3M1 = 0xb1;

sfr P_SW2 =  Oxba;

shit P03 = PO"3;

void main(void)

{

P_SW2 = 0x80;

POM1 = 0x00;
POMO = OxFF;
P1M1 = 0x00;
P1MO = OxFF;
P3M1 = 0x04;
P3MO0 = 0x00;

PWMA_ENO = OxFF; /110 outputs PWM
PWMA_PS = 0x00; //00:PWM at P1

/

PWMx_duty = [CCRx/(ARR + 1)]*100

/

/I The pin configured as TRGI needs to turn off the corresponding bit of ENO and configure it as input

TIM1-> PSCRH = 0x00; I Prescaler register

TIM1-> PSCRL = 0x00;

TIM1-> DTR = 0x00; /I Dead time configuration
TIM1-> CCMR1 = 0x68; /I Channel Mode Configuration
TIM1-> CCMR2 = 0x68; /I Configured as an input channel

TIM1-> CCMR3 = 0x68;
TIM1-> CCMR4 = 0x68;

TIM1-> SMCR = 0x77; /IETRF input

TIM1-> ARRH = 0x08; /I Auto-reload register, counter overflow point
TIM1-> ARRL = 0x00;

TIM1-> CCR1H = 0x04; /I Counter comparison value
TIM1-> CCR1L = 0x00;
TIM1-> CCR2H = 0x02;
TIM1-> CCR2L = 0x00;
TIM1-> CCR3H = 0x01;
TIM1-> CCR3L = 0x00;
TIM1-> CCR4H = 0x01;
TIM1-> CCR4L = 0x00;

TIM1-> CCER1 = 0x55; /I Configure Channel Output Enable and Polarity
TIM1-> CCER2 = 0x55; /I Configure Channel Output Enable and Polarity
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TIM1-> BKR = 0x80;
TIM1-> IER = 0x02;
TIM1-> CR1 |= 0x01;

EA=1;
while (1);
}

void PWMA_ISR() interrupt 26
{
if(TIM1->SR1 & 0X02)
{
P03 = ~P03;
TIM1->SR1 &=~0X02;

// enable main output, equivalent to main switch

/l enable interrupt
// enable counter

20.8.7 Input capture mode to measure the pulse period (capture rising

edge to rising edge or falling edge to falling edge)

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

typedef struct TIM1_struct
{

volatile unsigned char CR1;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMR1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCERZ2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;

/*1< control register 1 */

/*1< control register 2 */

/*1< Synchro mode control register */
[*1< external trigger register */
[*1<interrupt enable register*/

[*1< status register 1 */

[*1< status register 2 */

/*1< event generation register */

/*1< CC mode register 1 */

/*1< CC mode register 2 */

/*1< CC mode register 3 */

/*1< CC mode register 4 */

/*1< CC enable register 1 */

/*1< CC enable register 2 */

[*1< counter high */

[*1< counter low */

[*1< prescaler high */

[*1< prescaler low */

[*1< auto-reload register high */

/*1< auto-reload register low */

/*1< Repetition Counter register */
[*1< capture/compare register 1 high */
[*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
[*1< capture/compare register 2 low */
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volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRAL;
volatile unsigned char BKR;
volatile unsigned char DTR;

[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< Break Register */

/*1< dead-time register */

volatile unsigned char OISR; [*1< Output idle register */
}TIM1_TypeDef;

#define  TIM1_BaseAddress

#define  TIML1
#define  PWMA_ENO
#define  PWMA_PS

sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

int

POMO =
POM1 =
P1MO =
P1M1 =
P3MO =
P3M1 =
P_SW2 =

P03 =

cap;

void main(void)

{

P_SW2 = 0x80;

POM1 = 0x00;
POMO = OxFF;
P1M1 = 0x0c;
P1MO = OxF3;

PWMA_ENO = 0xF3;
PWMA_PS = 0X00;

OxFECO

((TIM1_TypeDef xdata*)TIM1_BaseAddress)
(*(unsigned char volatile xdata *)OXxFEB1)
(*(unsigned char volatile xdata *)OXFEB2)

0x94;
0x93;
0x92;
0x91;
0xb2;
0xb1;
Oxba;

PON3;

/110 outputs PWM
//00:PWM at P1

/* The pin configured as TRGI needs to turn off the corresponding bit of ENO and configure it as input */

TIM1-> PSCRH = 0x00;
TIM1-> PSCRL = 0x00;
TIM1-> DTR = 0x00;

TIM1-> CCMR1 = 0x68;
TIM1-> CCMR2 = 0x01;
TIM1-> CCMR3 = 0x68;
TIM1-> CCMR4 = 0x68;
TIM1-> SMCR = 0x66;

TIM1-> CCER1 = 0x55;
TIM1-> CCER2 = 0x55;

TIM1-> IER = 0x04;

TIM1-> CR1 |= 0x01;

/I Prescaler register
/I Dead time configuration

/I Channel Mode Configuration
/I Configured as an input channel

// Configure Channel Output Enable and Polarity
// Configure Channel Output Enable and Polarity

// enable interrupt

[/l enable counter
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EA=1;
while (1);
}

[* Channel 2 input, capture data is read through TIM1->CCR2H / TIM1->CCR2L*/
void PWMA_ISR() interrupt 26

{
if(TIM1->SR1 & 0X02)
{
P03 = ~P03;
TIM1->SR1 &=~0X02;
}
if(TIM1->SR1 & 0X04)
{
P03 = ~P03;
cap = TIM1-> CCR2H; /Iread CCR2H
cap = (cap << 8) + TIM1-> CCR2L; //read CCR2L
TIM1->SR1 &=~0X04;
}
}

20.8.8 Input capture mode to measure the pulse high level width

(capture rising edge to falling edge)

C language code
//Operating frequency for test is 11.0592MHz

#include "reg51.h"
#include "intrins.h"

sfr P_SW2 =  Oxba;
sfr P1MO = 0x92;
sfr P1M1 = 0x91,;
sfr P3MO = Oxb2;
sfr P3M1 = Oxbi,;
sfr P5MO0 = Oxca;
sfr P5M1 = 0xc9;
#define PWMA_CR1 (*(unsigned char volatile xdata *)0xfec0)
#define  PWMA_IER (*(unsigned char volatile xdata *)0xfec4)
#define  PWMA_SR1 (*(unsigned char volatile xdata *)0xfec5)

#define PWMA_CCMR1 (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_CCMR2 (*(unsigned char volatile xdata *)0xfec9)
#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)

#define PWMA_CCR1 (*(unsigned int volatile xdata *)0xfed5)
#define PWMA_CCR2 (*(unsigned int volatile xdata *)0xfed7)
void main()
{

P1MO = 0x00;

P1M1 = 0x00;

P3MO0 = 0x00;

P3M1 = 0x00;
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P5MO0 = 0x00;

P5M1 = 0x00;

P_SW2 = 0x80;

//( CC1 captures the rising edge of TI11, CC2 captures the falling

edge of TI1)

PWMA_CCERL1 = 0x00;

PWMA_CCMR1 = 0x01; /l CC1is in the input mode and is mapped to TILIFP1

PWMA_CCMR2 = 0x02; /ICC2 is in the input mode and is mapped to TILFP2

PWMA_CCERL1 = 0x11; /I Enable capture function on CC1/CC2

PWMA_CCER1 |= 0x00; /I Set the capture polarity to the rising edge of CC1

PWMA_CCER1 |= 0x20; /I Set capture polarity to falling edge of CC2

PWMA_CR1 = 0x01;

PWMA_IER = 0x04; // Enable CC2 capture interrupt
EA=1;
while (1);
}
void PWMA_ISR() interrupt 26
{
unsigned int cnt;
if (PWMA_SR1 & 0x04)
{
PWMA_SR1 &= ~0x04;
cnt = PWMA_CCR2 - PWMA_CCR1; /I The difference is the high level width
}
}

20.8.9 Input capture mode to measure the pulse low-level width (capture

falling edge to rising edge)

C language code
//Operating frequency for test is 11.0592MHz

#include "reg51.h"
#include "intrins.h"

sfr P_SW2 = 0xba;
sfr P1MO = 0x92;
sfr P1M1 = 0x91,;
sfr P3MO = 0Oxb2;
sfr P3M1 = Oxbi,;
sfr P5MO = Oxca;
sfr P5M1 = 0xc9;
#define PWMA_CR1 (*(unsigned char volatile xdata *)0xfecO)
#define  PWMA_IER (*(unsigned char volatile xdata *)0xfec4)
#define PWMA_SR1 (*(unsigned char volatile xdata *)0xfec5)
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#define PWMA_CCMR1 (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_CCMR2 (*(unsigned char volatile xdata *)0xfec9)
#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
#define PWMA_CCR1 (*(unsigned int volatile xdata *)0xfed5)
#define PWMA_CCR2 (*(unsigned int volatile xdata *)0xfed7)

void main()

{
P1MO0 = 0x00;
P1M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x80;

//( CC1 captures the rising edge of TI1, CC2 captures the falling

edge of TI1)
PWMA_CCERL1 = 0x00;
PWMA_CCMR1 = 0x01; /ICC1 is in the input mode and is mapped to TILIFP1
PWMA_CCMR2 = 0x02; /ICC2 is in the input mode and is mapped to TILFP2
PWMA_CCER1 = 0x11; // Enable capture function on CC1/CC2
PWMA_CCER1 |= 0x00; /I Set the capture polarity to the rising edge of CC1
PWMA_CCER1 |= 0x20; /I Set capture polarity to falling edge of CC2

PWMA_CR1 = 0x01;

PWMA_IER = 0x02; /Il Enable CC1 capture interrupt
EA=1;
while (1);
}
void PWMA_ISR() interrupt 26
{
unsigned int cnt;
if (PWMA_SR1 & 0x02)
{
PWMA_SR1 &= ~0x02;
cnt = PWMA_CCR1 - PWMA_CCRZ2; Il The difference is the low level width
}
}

20.8.10 Simultaneous measurement of pulse period and duty cycle in

input capture mode

Note: Only PWM1P, PWM2P, PWM5, PWM6 can measure the period and duty cycle at the same time
C language code

/IOperating frequency for test is 11.0592MHz

#include "reg51.h™
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#include "intrins.h"

sfr P_SW2 =
sfr P1MO =
sfr P1M1 =
sfr P3MO =
sfr P3M1 =
sfr P5MO0 =
sfr P5M1 =

#define PWMA_CR1
#define PWMA_SMCR
#define  PWMA_IER
#define PWMA_SR1
#define PWMA_CCMR1
#define PWMA_CCMR2
#define PWMA_CCER1
#define PWMA_CCR1
#define PWMA_CCR2

void main()

{
P1MO0 = 0x00;
P1M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x80;

edge of TI1)

PWMA_CCERI = 0x00;
PWMA_CCMR1 = 0x01;
PWMA_CCMR2 = 0x02;
PWMA_CCERI = 0x11;
PWMA_CCER1 |= 0x00;
PWMA_CCER1 |= 0x20;
PWMA_SMCR = 0x54;
PWMA_CR1 = 0x01;

PWMA_IER = 0x06;
EA=1,

while (1);
}

void PWMA_ISR() interrupt 26

{

unsigned int cnt;

if PWMA_SR1 & 0x02)
{

Oxba;
0x92;
0x91;
0xb2;
0xb1;
Oxca;
0xc9;

(*(unsigned char volatile xdata *)0xfec0)
(*(unsigned char volatile xdata *)0xfec2)
(*(unsigned char volatile xdata *)0xfec4)
(*(unsigned char volatile xdata *)0xfec5)
(*(unsigned char volatile xdata *)0xfec8)
(*(unsigned char volatile xdata *)0xfec9)
(*(unsigned char volatile xdata *)0xfecc)
(*(unsigned int volatile xdata *)0xfed5)

(*(unsigned int volatile xdata *)0xfed7)

PWMA_SR1 &= ~0x02;

cnt = PWMA_CCR1;

//( CC1 captures the rising edge of TI1, CC2 captures the falling
/I CC1 captures the period, CC2 captures the high level width

/ICC1 is in the input mode and is mapped to TILTFP1
/ICC2 is in the input mode and is mapped to TI1FP2
// Enable capture function on CC1/CC2

/I Set the capture polarity to the rising edge of CC1
/I Set capture polarity to falling edge of CC2
/ITS=TI1FP1,SMS=TI1, rising edge reset mode

/I Enable CC1/CC2 capture interrupt

//ICC1 captures the period
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}
if PWMA_SR1 & 0x04)

{
PWMA_SR1 &= ~0x04;

cnt = PWMA_CCR?2;

/ICC2 captures duty cycle (high width)

20.8.11 PWM complementary output with dead zone control

C language code

/IOperating frequency for test is 11.0592MHz

#include "'reg51.h™
#include "intrins.h"

typedef struct TIM1_struct

{
volatile unsigned char CR1;
volatile unsigned char CR2;
volatile unsigned char SMCR,;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMR1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCER1;
volatile unsigned char CCERZ2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;
volatile unsigned char CCR1L;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCRAL;
volatile unsigned char BKR;
volatile unsigned char DTR;
volatile unsigned char OISR;

}TIM1_TypeDef;

[*1< control register 1 */

[*1< control register 2 */

/*1< Synchro mode control register */
[*1< external trigger register */
[*1<interrupt enable register*/

[*1< status register 1 */

/*1< status register 2 */

[*1< event generation register */

[*1< CC mode register 1 */

[*1< CC mode register 2 */

[*1< CC mode register 3 */

[*1< CC mode register 4 */

[*1< CC enable register 1 */

[*1< CC enable register 2 */

[*1< counter high */

[*1< counter low */

[*1< prescaler high */

[*1< prescaler low */

[*1< auto-reload register high */

[*1< auto-reload register low */

/*1< Repetition Counter register */
[*1< capture/compare register 1 high */
[*1< capture/compare register 1 low */
[*1< capture/compare register 2 high */
[*1< capture/compare register 2 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
[*1< capture/compare register 3 high */
[*1< capture/compare register 3 low */
/*1< Break Register */

[*1< dead-time register */

/*1< Output idle register */
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#define  TIM1_BaseAddress OxFECO

#define  TIM1 ((TIM1_TypeDef xdata*) TIM1_BaseAddress)
#define  PWMA_ENO (*(unsigned char volatile xdata *)OxFEB1)
#define  PWMA_PS (*(unsigned char volatile xdata *)0OxFEB2)
sfr POMO = 0x94,

sfr POM1 = 0x93;

sfr P1MO = 0x92;

sfr P1M1 = 0x91;

sfr P3MO = 0Oxb2;

sfr P3M1 = 0xb1;

sfr P_SW2 =  Oxba;

shit P03 = PO"3;

void main(void)

{

P_SW2 = 0x80;

POM1 = 0x00;
POMO = OxFF;
P1M1 = 0x00;
P1MO = OxFF;

PWMA_ENO = OxFF;
PWMA_PS = 0x00;

/110 outputs PWM
//00:PWM at P1

/

PWMx_duty = [CCRx/(ARR + 1)]*100

TIM1-> PSCRH = 0x00;
TIM1-> PSCRL = 0x00;
TIM1-> DTR = 0x00;

TIM1-> CCMR1 = 0x68;
TIM1-> CCMR2 = 0x68;
TIM1-> CCMR3 = 0x68;
TIM1-> CCMR4 = 0x68;

TIM1-> ARRH = 0x08;
TIM1-> ARRL = 0x00;

TIM1-> CCR1H = 0x04;
TIM1-> CCR1L = 0x00;
TIM1-> CCR2H = 0x02;
TIM1-> CCR2L = 0x00;
TIM1-> CCR3H = 0x01;
TIM1-> CCR3L = 0x00;
TIM1-> CCR4H = 0x01;
TIM1-> CCR4L = 0x00;

TIM1-> CCER1 = 0x55;
TIM1-> CCER2 = 0x55;

TIM1-> BKR = 0x80;
TIM1-> IER = 0x02;
TIM1-> CR1 = 0x01;

/
I Prescaler register

/I Dead time configuration

/I Channel Mode Configuration

/I Auto-reload register, counter overflow point

/I Counter comparison value

// Configure Channel Output Enable and Polarity
// Configure Channel Output Enable and Polarity

// enable main output, equivalent to main switch
// enable interrupt
/' enable counter

-812 -



STCB8H Series Manual

EA=1;
while (1);
}
void PWMA_ISR() interrupt 26
{ if(TIM1->SR1 & 0X02)
{
P03 = ~P03;
TIM1->SR1 &=~0X02;
}
}

20.8.12 PWM port as external interrupt (falling edge interrupt or rising

edge interrupt)

C language code
/[Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

#define PWMA_CR1 (*(unsigned char volatile xdata *)0xfec0)
#define  PWMA_IER (*(unsigned char volatile xdata *)0xfec4)
#define PWMA_SR1 (*(unsigned char volatile xdata *)0xfec5)
#define PWMA_CCMR1 (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
sfr POMO = 0x94;
sfr POM1 = 0x93;
sfr P1MO = 0x92;
sfr P1M1 = 0x91,;
sfr P3MO = Oxb2;
sfr P3M1 = Oxbi,;
sfr P_SW2 =  Oxba;
shit P37 = P37,

void main(void)

{
P_SW2 = 0x80;

P1M1 = 0x00;
P1MO = 0x00;
P3M1 = 0x00;
P3MO0 = 0x00;

P_SW2 = 0x80;

//( Capture PWML1P rising/falling edge)
PWMA_CCERL = 0x00;
PWMA_CCMR1 = 0x01; /ICC1 is in the input mode and is mapped to TITFP1

-813 -



STCB8H Series Manual

PWMA_CCERL1 = 0x01; // Enable capture function on CC1
PWMA_CCER1 |= 0x00; /I Set the capture polarity to the rising edge of CC1
1 PWMA_CCERL1 |= 0x02; /I Set the capture polarity to the falling edge of CC1

PWMA_CR1 = 0x01;
PWMA_IER = 0x02;

EA=1;
while (1);
}
void PWMA_ISR() interrupt 26
{
if(PWMA_SR1 & 0X02)
{
P37 = ~P37;
PWMA_SR1 &=~0X02;
}
}

20.8.13 Output waveforms with any period and any duty cycle

C language code

//Operating frequency for test is 11.0592MHz

#include "reg51.h™
#include "intrins.h™

sfr P_SW2 0xba;

#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
#define PWMA_CCMR1 (*(unsigned char volatile xdata *)0xfec8)

#define PWMA_ENO (*(unsigned char volatile xdata *)0xfeb1)
#define PWMA_BKR (*(unsigned char volatile xdata *)0xfedd)
#define PWMA_CCR1 (*(unsigned int volatile xdata *)0xfed5)
#define PWMA_ARR (*(unsigned int volatile xdata *)0xfed2)
#define PWMA_CR1 (*(unsigned char volatile xdata *)0xfec0)
sfr PoOM1 = 0x93;
sfr POMO = 0x94;
sfr PiM1 = 0x91;
sfr P1MO = 0x92;
sfr pP2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
sfr P4AMO = 0xb4;
sfr P5M1 = 0xc9;
sfr P5MO = 0xca;
void main()
{
POMO = 0x00;
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POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

P_SW2 = 0x80;

PWMA_CCERL1 = 0x00; /I CCERx must be cleared to close the channel before writing to CCMRx
PWMA_CCMR1 = 0x60; /I Set CC1 to PWMA output mode
PWMA_CCER1 = 0x01; /I Enable CC1 channel

PWMA_CCRL1 = 100; /I Set duty cycle time

PWMA_ARR = 500; /I Set period time

PWMA_ENO = 0x01; /I Enable PWM1P port output
PWMA_BKR = 0x80; /I enable main output

PWMA_CR1 = 0x01; /I start timing

while (1);

20.8.14 Use PWM CEN to start PWMA timer and trigger ADC in real

time

C language code

//Operating frequency for test is 11.0592MHz

#include "reg51.h"
#include "intrins.h"

#define PWMA_CR1 (*(unsigned char volatile xdata *)0xfec0)
#define PWMA_CR2 (*(unsigned char volatile xdata *)0xfecl)
#define  PWMA_IER (*(unsigned char volatile xdata *)0xfec4)
#define PWMA_SR1 (*(unsigned char volatile xdata *)0xfec5)
#define PWMA_CCMR1 (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
#define  PWMA_ARR (*(unsigned int volatile xdata *)0xfed2)
sfr POMO = 0x94;

sfr POM1 = 0x93;

sfr P1MO = 0x92;

sfr P1M1 = 0x91,;

sfr P3MO = 0Oxb2;

sfr P3M1 = Oxbi,;

sfr P_SW2 =  Oxba;

sfr ADC_CONTR = Oxbc;
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#define ADC_POWER 0x80
#define  ADC_START 0x40
#define  ADC_FLAG 0x20
#define  ADC_EPWMT 0x10
sfr ADC_RES = Oxbd;
sfr ADC_RESL = Oxbe;
shit EADC = IENS5;
void delay()
{
inti;
for (i=0; i<100; i++);
}
void main()
{
P1MO = 0x00;
P1M1 = 0x01;
P3MO0 = 0x00;
P3M1 = 0x00;
P_SW?2 |= 0x80;
ADC_CONTR =ADC_POWER | ADC_EPWMT | 0; /I Select P1.0 as ADC input channel
delay(); /I Wait for ADC power supply to stabilize
EADC = 1;
PWMA_CR2 = 0x10; /I The CEN signal is TRGO, which can be used to trigger the ADC
PWMA_ARR = 5000;
PWMA_IER = 0x01;
PWMA_CR1 = 0x01; /I Set CEN to start the PWMA timer and trigger the ADC in real time
EA=1;
while (1);
}
void ADC_ISR() interrupt 5
{
ADC_CONTR &= ~ADC_FLAG;
}
void PWMA_ISR() interrupt 26
{
if(PWMA_SR1 & 0x01)
{
PWMA_SR1 &=~0x01;
}
}
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20.8.15 Reference circuit diagram for implementing 16-bit DAC using
PWM

The advanced PWM timer of STC8H series MCU can output 16-bit PWM waveform, and then after two-stage
low-pass filtering, 16-bit DAC signal can be generated. The DAC signal can be changed by adjusting the high-level
duty cycle of the PWM waveform. . The application circuit diagram is shown in the figure below. The output DAC
signal can be input to the MCU's ADC for feedback measurement.
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STC8H1K28

20.8.16 Using PWM to realize complementary SPWM

Advanced PWM timers PWMI1P/PWMIN, PWM2P/PWM2N, PWM3P/PWM3N, PWM4P/PWMA4N Each
channel can realize PWM output independently, or two-by-two complementary symmetrical output. Demonstrate the
use of PWM1P and PWM1N to generate complementary SPWM. The main clock is 24MHZ, the PWM clock is 1T,
the PWM period is 2400, the dead zone is 12 clocks (0.5us), and the sine wave table uses 200 points.

Output sine wave frequency = 24000000/2400/200 = 50 HZ.

This program is just a demonstration program of SPWM. Users can modify the PWM period and the number and
amplitude of the sine wave through the above calculation method. The output frequency of this program is fixed. If
frequency conversion is required, please design your own frequency conversion scheme.

C language code
//Operating frequency for test is 24MHz

#include "reg51.h™
#include "intrins.h"

#define  MAIN_Fosc 24000000L /I define the main clock
typedef  unsigned char us;
typedef  unsigned int uls;
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typedef  unsigned long

sfr TH2
sfr TL2
sfr 1IE2

sfr INT_CLKO
sfr AUXR
sfr P_SW1
sfr P_SW2
sfr P4

sfr P5

sfr P6

sfr pP7

sfr P1M1
sfr P1IMO
sfr POM1
sfr POMO
sfr P2M1
sfr P2MO
sfr P3M1
sfr P3MO
sfr P4M1
sfr P4MO
sfr P5M1
sfr P5MO
sfr P6M1
sfr P6MO
sfr P7TM1
sfr P7MO

u3z;

0xD6;
0xD7;
OXAF;
Ox8F;
Ox8E;
0xA2;
OXBA;

0xCO0;
0xC8;
OXES8;
OXF8;
0x91;

0x92;

0x93;

0x94;

0x95;

0x96;

0xB1;
0xB2;
0xB3;
0xB4;
0xC9;
OxCA;
0xCB;
0xCC;
OxE1;
OxE2;

#define  PWMA_ENO
#define  PWMA_PS
#define  PWMB_ENO
#define  PWMB_PS

#define PWMA_CR1
#define  PWMA_CR2
#define PWMA_SMCR
#define PWMA_ETR
#define  PWMA_IER
#define  PWMA_SR1
#define  PWMA_SR2
#define PWMA_EGR
#define PWMA_CCMR1
#define PWMA_CCMR2
#define PWMA_CCMR3
#define PWMA_CCMR4
#define PWMA_CCER1
#define PWMA_CCER2
#define  PWMA_CNTRH
#define PWMA_CNTRL
#define PWMA_PSCRH
#define  PWMA_PSCRL
#define  PWMA_ARRH
#define  PWMA_ARRL

(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char

(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char

user-defined macro

volatile xdata *) OxFEBL)
volatile xdata *) OxFEB?2)
volatile xdata *) OxFEBS)
volatile xdata *) OxFEB6)

volatile xdata *) OxFECO)
volatile xdata *) OXFEC1)
volatile xdata *) OXFEC?2)
volatile xdata *) OxFEC3)
volatile xdata *) OXxFEC4)
volatile xdata *) OXFECS5)
volatile xdata *) OXFEC6)
volatile xdata *) OXFECT7)
volatile xdata *) OXFECS)
volatile xdata *) OXFEC9)
volatile xdata *) OXFECA)
volatile xdata *) OxFECB)
volatile xdata *) OXFECC)
volatile xdata *) OxFECD)
volatile xdata *) OXFECE)
volatile xdata *) OXFECF)
volatile xdata *) OxFEDO)
volatile xdata *) OxFED1)
volatile xdata *) OxFED?2)
volatile xdata *) OxFED3)
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#define PWMA_RCR (*(unsigned char volatile xdata *) OXFED4)
#define PWMA_CCR1H (*(unsigned char volatile xdata *) OXFEDS5)
#define  PWMA_CCRI1L (*(unsigned char volatile xdata *) OXFEDG6)
#define PWMA_CCR2H (*(unsigned char volatile xdata *) OXFED7)
#define  PWMA_CCR2L (*(unsigned char volatile xdata *) OxFEDS)
#define  PWMA_CCR3H (*(unsigned char volatile xdata *) OxFED9)
#define  PWMA_CCR3L (*(unsigned char volatile xdata *) OXFEDA)
#define  PWMA_CCR4H (*(unsigned char volatile xdata *) OxFEDB)
#define  PWMA_CCRA4L (*(unsigned char volatile xdata *) OXFEDC)
#define  PWMA_BKR (*(unsigned char volatile xdata *) OXFEDD)
#define  PWMA_DTR (*(unsigned char volatile xdata *) OXFEDE)
#define  PWMA_OISR (*(unsigned char volatile xdata *) OXFEDF)

/

#define PWMA_1 0x00 //P:P1.0 N:P1.1
#define PWMA_2 0x01 /IP:P2.0 N:P2.1
#define PWMA_3 0x02 /IP:P6.0 N:P6.1
#define PWMB_1 0x00 /IP:P1.2/P5.4 N:P1.3
#define PWMB_2 0x04 IIP:P2.2 N:P2.3
#define PWMB_3 0x08 IP:P6.2 N:P6.3
#define  PWM3_1 0x00 /IP:P1.4 N:P1.5
#define  PWM3_2 0x10 /IP:P2.4 N:P2.5
#define  PWM3_3 0x20 /IP:P6.4 N:P6.5
#define PWM4_1 0x00 I[P:P1.6 N:P1.7
#define  PWM4_2 0x40 I[P:P2.6 N:P2.7
#define  PWM4_3 0x80 /IP:P6.6 N:P6.7
#define PWM4_4 0xCO0 I/P:P3.4 N:P3.3
#define  ENO1P 0x01

#define  ENOIN 0x02

#define  ENO2P 0x04

#define  ENO2N 0x08

#define  ENO3P 0x10

#define  ENO3N 0x20

#define  ENO4P 0x40

#define  ENO4N 0x80

[FrFxFxAxARERE [ gcal variable declaration

unsigned int code T_SinTable[]=

{

1220, 1256, 1292, 1328, 1364, 1400, 1435, 1471
1506, 1541, 1575, 1610, 1643, 1677, 1710, 1742
1774, 1805, 1836, 1866, 1896, 1925, 1953, 1981
2007, 2033, 2058, 2083, 2106, 2129, 2150, 2171
2191, 2210, 2228, 2245, 2261, 2275, 2289, 2302
2314, 2324, 2334, 2342, 2350, 2356, 2361, 2365
2368, 2369, 2370, 2369, 2368, 2365, 2361, 2356
2350, 2342, 2334, 2324, 2314, 2302, 2289, 2275
2261, 2245, 2228, 2210, 2191, 2171, 2150, 2129
2106, 2083, 2058, 2033, 2007, 1981, 1953, 1925
1896, 1866, 1836, 1805, 1774, 1742, 1710, 1677
1643, 1610, 1575, 1541, 1506, 1471, 1435, 1400
1364, 1328, 1292, 1256, 1220, 1184, 1148, 1112,

**************/
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h

1076, 1040, 1005, 969, 934, 899, 865, 830,
797, 763, 730, 698, 666, 635, 604, 574,
544, 515, 487, 459, 433, 407, 382, 357,
334, 311, 290, 269, 249, 230, 212, 195,
179, 165, 151, 138, 126, 116, 106, 98,
90, 84, 79, 75, 72, 71, 70, 71,

72, 75, 79, 84, 90,

98, 106, 116,

126, 138, 151, 165, 179, 195, 212, 230,
249, 269, 290, 311, 334, 357, 382, 407,
433, 459, 487, 515, 544, 574, 604, 635,

666
934

ulé PWMA_Duty;
u8 PWM_Index;

/

void main(void)

{

POM1 =0; POMO =0;
P1M1=0; P1MO0=0;
P2M1=0; P2MO0=0;
P3M1=0; P3MO0=0;
PAM1 =0; P4MO0=0;
P5M1=0; P5MO0=0;
P6M1 =0; P6MO0 =0;
P7M1=0; P7MO0=0;

main function

698, 730, 763, 797, 830, 865, 899,
969, 1005, 1040, 1076, 1112, 1148, 1184,

/I SPWM lookup table index

/Iset as quasi-bidirectional port
//set as quasi-bidirectional port
//set as quasi-bidirectional port
//set as quasi-bidirectional port
//set as quasi-bidirectional port
//set as quasi-bidirectional port
//set as quasi-bidirectional port
/Iset as quasi-bidirectional port

PWMA_Duty = 1220;
P_SW2 |= 0x80;

PWMA_CCER1 = 0x00;

channel

1
1
1

1

1
1
1
1

PWMA_CCER2 = 0x00;
PWMA_CCMR1 = 0x60;
PWMA_CCMR2 = 0x60;
PWMA_CCMR3 = 0x60;
PWMA_CCMR4 = 0x60;
PWMA_CCER1 = 0x05;
PWMA_CCER2 = 0x55;

PWMA_ARRH = 0x09;
PWMA_ARRL = 0x60;

PWMA_CCR1H = (u8)(PWMA_Duty >> 8);
PWMA_CCRIL = (u8)(PWMA_Duty);

PWMA_DTR = 0x0C,;

PWMA_ENO = 0x00;

PWMA_ENO |= ENO1P;
PWMA_ENO |= ENOIN;
PWMA_ENO |= ENO2P;
PWMA_ENO |= ENO2N;
PWMA_ENO |= ENO3P;
PWMA_ENO |= ENO3N;

/

/I CCXE must be cleared before writing to CCMRXx to close the

/I Channel Mode Configuration

/I Configure Channel Output Enable and Polarity

/I Set period time

/I Set duty cycle time

/I Set dead time

/lenable output
/lenable output
/lenable output
/lenable output
/lenable output
/lenable output
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/I PWMA_ENO |= ENO4P;
/I PWMA_ENO |= ENO4N;

PWMA_PS = 0x00;

PWMA_PS |= PWMA _3;
/' PWMA_PS |= PWMB_3;
/' PWMA_PS |= PWM3_3;
/' PWMA_PS |= PWM4_3;

PWMA_BKR = 0x80;
PWMA_IER = 0x01;
PWMA_CR1 |= 0x01;

P_SW2 &= 0x7f;

while (1)
{
}

/lenable output
/lenable output

/I Advanced PWM Channel Output Pin Selection Bits
/I Select PWMA 3 channel
/I Select PWMB_3 channel
/I Select PWM3_3 channel
/I Select PWM4_3 channel

// enable main output
// enable interrupt
/Istart timing

/ interrupt function *
void PWMA_ISR() interrupt 26
{
P_SW2 |= 0x80;
if (PWMA_SR1 & 0x01)
{
PWMA_SR1 &=~0x01;
PWMA_Duty = T_SinTable[PWM_Index];
if (++PWM_Index >= 200)
PWM_Index = 0;

PWMA_CCR1H = (u8)(PWMA_Duty >> 8);

PWMA_CCRIL = (u8)(PWMA_Duty);
}
PWMA_SR1 =0;
P_SW2 &= 0x7f;

/I Set duty cycle time

20.8.17 Advanced PWM Output - Frequency Adjustable - Pulse Count

C language code

//Operating frequency for test is 24MHz

/*************

Function Description

*hkkkhkhhkkhkkhhhkkhkkx

This routine is based on STC8H8K64U as the main control chip to write and test on the experiment box 8. STC8H series chips can be

used as a general reference.

Advanced PWM timer realizes high-speed PWM pulse output.

The period/duty cycle is adjustable, and the number of pulses is counted through compare/capture interrupts.
Demonstrate output through P6 port, output PWM every 10ms, stop output after counting 10 pulses.

The timer adjusts the PWM period every 1ms.

When downloading, select the clock 24MHZ (users can modify the frequency by themselves).

/
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#include ''reg51.h™
#include "intrins.h"

#define  MAIN_Fosc 24000000L
typedef  unsigned char us;
typedef  unsigned int ulé;
typedef  unsigned long u32;
sfr TH2 = 0xD6;
sfr TL2 = 0xD7;
sfr 1E2 = OxXAF;
sfr INT_CLKO = 0x8F;
sfr AUXR = 0x8E;
sfr P_SW1 = 0xA2;
sfr P_SW2 = 0xBA;
sfr P4 = 0xCO0;
sfr P5 = 0xC8;
sfr P6 = OXES;
sfr p7 = 0xF8;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xB1;
sfr P3MO = 0xB2;
sfr P4aM1 = 0xB3;
sfr PAMO = 0xB4;
sfr P5M1 = 0xC9;
sfr P5MO = 0xCA;
sfr P6M1 = 0xCB;
sfr P6MO = 0xCC;
sfr P7M1 = OxE1;
sfr P7MO = OxE2;
sbit P00 = PONO;
sbit Po1 = PON;
sbit P02 = PON2;
sbit P03 = PON3;
sbit P04 = PON4;
sbit P05 = PON5;
sbit P06 = P0O6;
sbit Po7 = PONT;
sbit P10 = P110;
shit P11 = P11,
shit P12 = P1n2;
shit P13 = P1n3;
shit P14 = P1n4;
shit P15 = P1M5;
shit P16 = P176;
shit P17 = P1INT;
shit P20 = P210;
shit P21 = pP2n1;
shit P22 = p2n2;
shit P23 = pP2n3;
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shit P24
shit P25
shit P26
shit P27
shit P30
shit P31
shit P32
shit P33
shit P34
shit P35
shit P36
shit P37
shit P40
shit P41
shit P42
shit P43
shit P44
shit P45
shit P46
shit P47
shit P50
shit P51
shit P52
shit P53
shit P54
shit P55
sbit P56
sbit P57

P21,
P25,
P216;
P2/,
P370;
P37,
P372;
P373;
P3n4;
P3Ns;
P376;
P3AT;
P470;
P4nL;
P4n2;
P4n3;
P4rd;
P4ns;
P4nG;
P4AT;
P5/0;
P5/L;
P5/2;
P5/3;
P5/4;
P5/5;
P5"6;
P5AT7;

#define  Timer0_Reload

#define PWMA_ENO
#define  PWMA_PS
#define PWMB_ENO
#define  PWMB_PS

#define PWMA_CR1
#define PWMA_CR2
#define  PWMA_SMCR
#define PWMA_ETR
#define PWMA_IER
#define PWMA_SR1
#define  PWMA_SR2
#define PWMA_EGR
#define PWMA_CCMR1
#define PWMA_CCMR?2
#define PWMA_CCMR3
#define PWMA_CCMR4
#define PWMA_CCER1
#define PWMA_CCER2
#define  PWMA_CNTR
#define  PWMA_CNTRH
#define  PWMA_CNTRL
#define PWMA_PSCRH
#define  PWMA_PSCRL
#define PWMA_ARR

(65536UL -(MAIN_Fosc / 1000))

(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char

(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char

user-defined macro

volatile xdata *) OxFEBL)
volatile xdata *) OxFEB?2)
volatile xdata *) OxFEBS)
volatile xdata *) OxFEBG6)

volatile xdata *) OXFECO)
volatile xdata *) OXFECL)
volatile xdata *) OXFEC2)
volatile xdata *) OXFEC3)
volatile xdata *) OXFEC4)
volatile xdata *) OXFECS5)
volatile xdata *) OXFEC6)
volatile xdata *) OXFEC?7)
volatile xdata *) OXFECS)
volatile xdata *) OXFEC9)
volatile xdata *) OXFECA)
volatile xdata *) OXFECB)
volatile xdata *) OXFECC)
volatile xdata *) OXxFECD)

(*(unsigned int volatile xdata *) OxFECE)

(*(unsigned char
(*(unsigned char
(*(unsigned char
(*(unsigned char

volatile xdata *) OXFECE)
volatile xdata *) OXFECF)
volatile xdata *) OxFEDO)
volatile xdata *) OXFED1)

(*(unsigned int volatile xdata *) OxFED2)

/I Timer0Q interrupt frequency, 1000 times/second
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

/*****************************************************************************/

#define
#define
#define

#define
#define
#define

#define
#define
#define

#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

PWMA_ARRH
PWMA_ARRL
PWMA_RCR
PWMA_CCR1
PWMA_CCR1H
PWMA_CCRI1L
PWMA_CCR2
PWMA_CCR2H
PWMA_CCR2L
PWMA_CCR3
PWMA_CCR3H
PWMA_CCR3L
PWMA_CCR4
PWMA_CCR4H
PWMA_CCRA4L
PWMA_BKR
PWMA_DTR
PWMA_OISR

PWM1_1
PWM1_2
PWM1_3

PWM2_1
PWM2_2
PWM2_3

PWM3_1
PWM3_2
PWM3_3

PWM4_1
PWM4_2
PWM4_3
PWM4_4

ENO1P
ENOIN
ENO2P
ENO2N
ENO3P
ENO3N
ENO4P
ENO4N

(*(unsigned char volatile xdata *) OXFED?2)
(*(unsigned char volatile xdata *) OXFED3)
(*(unsigned char volatile xdata *) OXFED4)
(*(unsigned int volatile xdata *) OxFEDD5)

(*(unsigned char volatile xdata *) OXFEDS5)
(*(unsigned char volatile xdata *) OXFED6)
(*(unsigned int volatile xdata *) OxFED7)

(*(unsigned char volatile xdata *) OXFED7)
(*(unsigned char volatile xdata *) OXFEDS)
(*(unsigned int volatile xdata *) OxFED?9)

(*(unsigned char volatile xdata *) OXFED9)
(*(unsigned char volatile xdata *) OXFEDA)
(*(unsigned int volatile xdata *) OxFEDB)

(*(unsigned char volatile xdata *) OXFEDB)
(*(unsigned char volatile xdata *) OXFEDC)
(*(unsigned char volatile xdata *) OXFEDD)
(*(unsigned char volatile xdata *) OXFEDE)
(*(unsigned char volatile xdata *) OXFEDF)

/************* |0Ca| Varlable deC|aratI0n **************/
bit B_1ms;
bit PWM1_Flag;

ulé Period;
u8 Counter;
u8 msSecond;

void UpdatePwm(void);
void TxPulse(void);

0x00 /IP:P1.0 N:P1.1
0x01 /IP:P2.0 N:P2.1
0x02 /IP:P6.0 N:P6.1
0x00 /IP:P1.2/P5.4 N:P1.3
0x04 /IP:P2.2 N:P2.3
0x08 //IP:P6.2 N:P6.3
0x00 /IP:P1.4 N:P15
0x10 /IP:P2.4 N:P2.5
0x20 /IP:P6.4 N:P6.5
0x00 /IP:P1.6 N:P1.7
0x40 /IP:P2.6 N:P2.7
0x80 /IP:P6.6 N:P6.7
0xC0 /IP:P3.4 N:P3.3
0x01

0x02

0x04

0x08

0x10

0x20

0x40

0x80

/[1ms flag
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/ main function /

void main(void)

{
POM1 = 0x00; POMO = 0x00; //set as quasi-bidirectional port
P1M1 =0x00; P1MO = 0x00; /lset as quasi-bidirectional port
P2M1 = 0x00; P2MO0 = 0x00; /lset as quasi-bidirectional port
P3M1 = 0x00; P3MO0 = 0x00; /lset as quasi-bidirectional port
P4M1 = 0x00; P4MO = 0x00; /lset as quasi-bidirectional port
P5M1 = 0x00; P5MO0 = 0x00; /lset as quasi-bidirectional port
P6M1 = 0x00; P6MO = 0x00; /lset as quasi-bidirectional port
P7M1 = 0x00; P7MO0 = 0x00; /lset as quasi-bidirectional port
PWM1_Flag = 0;
Counter = 0;

Period = 0x1000;

/I TimerO initialization

AUXR = 0x80; [ITimer0 set as 1T,16 bits timer auto-reload,
THO = (u8)(Timer0_Reload / 256);

TLO = (u8)(Timer0_Reload % 256);

ETO=1; /[Timer0 interrupt enable
TRO =1, /ITiner0 run
P_SW2 |= 0x80; /l Enable XFR access

PWMA_ENO = 0x00;

PWMA_ENO |= ENO1P; Il enable output
PWMA_PS = 0x00; /I Advanced PWM Channel Output Pin Selection Bits
PWMA_PS |= PWM1_3; /I Select PWM1_3 channel
UpdatePwm();
PWMA_BKR = 0x80; /I enable main output
PWMA_CR1 |= 0x01; /I start timing
P40 =0; // Powering the LED
EA=1; //[Enable CPU interrupt
while (1)
{
if(B_1ms)
{
B_1ms=0;
msSecond++;
if(msSecond >= 10)
{
msSecond = 0;
TxPulse(); //10ms Start a PWM output
}
}
}

}

/************* Send pulse fUnCthﬂ **************/

void TxPulse(void)

{
PWMA_CCER1 = 0x00; /I CCXE must be cleared before writing to CCMRX to close the
channel
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PWMA_CCMR1 = 0x60;
PWMA_CCER1 = 0x01;
PWMA_SR1 =0;
PWMA_CNTR =0;
PWMA_IER = 0x02;

/I Set PWM1 Mode 1 Output

/I Enable CC1E channel, active high
/clear flag

/[clear counter

// Enable capture/compare 1 interrupt

}
/ Timer0 1ms interrupt function /
void timerO(void) interrupt 1
{
B_1ms=1;
if(PWM1_Flag)
{
Period++; /I Period increment
if(Period >= 0x1000) PWM1_Flag = 0;
}
else
{
Period--; /I period decrement
if(Period <= 0x0100) PWM1_Flag = 1;
}
UpdatePwm(); /I Set period, duty cycle
}
/ PWM interrupt function /
void PWMA_ISR() interrupt 26
{
if(PWMA_SR1 & 0X02)
{
PWMA_SR1 &=~0X02; /[clear flag
Counter++;
if(Counter >=10) I/ Turn off the PWM counter after counting 10 pulses
{
Counter = 0;
PWMA_CCERL1 = 0x00; /I CCXE must be cleared before writing to CCMRXx to close the
channel
PWMA_CCMR1 = 0x40; /I Set PWML to force inactive level
PWMA_CCER1 = 0x01; I/l Enable CC1E channel, active high
PWMA_IER = 0x00; /ldisable interrupt
}
}
}
1l

/I function: UpdatePwm(void)

Il description: Z# PWM &4 251
/I parameters: none.

/I return: none.

/I version: V1.0, 2012-11-22

Il
void UpdatePwm(void)
{
PWMA_ARR = Period;
PWMA_CCR1 = (Period >> 1); /I Set duty cycle time: Period/2
}
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21 USB Universal Serial Bus

Product line USB

STC8H1K08 family

STC8H1K28 family

STC8H3K64S4 family

STC8H3K64S2 family

STC8HBK64U family [

STC8H2K64T family

STC8HA4KG64TLR family

STC8HA4K64TLCD family

STC8H4K64LCD family

STCB8H series microcomputer integrates USB2.0/USB1.1 compatible full-speed USB, 6 bidirectional endpoints,
supports 4 endpoint transmission modes (control transmission, interrupt transmission, batch transmission and
synchronous transmission), each endpoint has a 64-byte buffer Area.

The USB module has a total of 1280 bytes of FIFO, the structure is as follows:

Control  Endp 0 64 Bytes
INT INT
BULK Endp 1-IN 64 Bytes 64 Bytes Endp 1-OUT BULK
1ISO 1SO
INT INT
BULK Endp 2-IN 64 Bytes 64 Bytes Endp 2-OUT BULK
1SO 1SO
INT INT
BULK Endp 3-IN 64 Bytes 64 Bytes Endp 3-OUT BULK
1SO 1SO
INT INT
BULK Endp 4-IN 128 Bytes 256 Bytes Endp 4-OUT BULK
1SO 1SO
INT INT
BULK Endp 5-IN 128 Bytes 256 Bytes Endp 5-OUT BULK
1SO 1SO

21.1 USB related registers

Bit Address and Symbol R

Value

Symbol Description Address

B7 ‘ B6 ‘ B5 ‘ B4 ‘ B3 ‘ B2 ‘ B1 | BO
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USBCLK |USB clock control register DCH ENCKM PCKI[1:0] ‘ CRE ‘TST_USB‘TST_PHY‘ PHYTST[1:0] |0010,0000
USBDAT |USB Data register ECH 0000,0000
USBCON |USB Control register F4H ENUSB USBRST PS2M ‘ PUEN ‘ PDEN ‘ DFREC ‘ DP | DM |0000,0000
USBADR |USB Address register FCH BUSY AUTORD UADRI5:0] 0000,0000

21.1.1 USB Control Register (USBCON)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
USBCON DFH ENUSB | USBRST | PS2M PUEN PDEN DFREC DP DM
ENUSB: USB function and USB clock control bit
0: Turn off USB function and USB clock
1: Enable USB function and USB clock
ENRST: USB reset setting control bit
0: Turn off USB reset settings
1: Enable USB reset
PS2M: PS2 mode function control bit O: disable PS2 mode function 1: enable PS2 mode function
PUEN: 1.5K pull-up resistor control bit on DP/DM port
0: Disable the pull-up resistor
1: Enable pull-up resistor
PDEN: 500K pull-down resistor control bit on DP/DM port
0: Disable pull-down resistor
1: Enable pull-down resistor
DFREC: Differential receive status bit (read only)
0: The current DP/DM differential status is "0"
1: The current DP/DM differential status is "1"
DP: D+ port status (read only when PS2 is 0, read and write when PS2 is 1)
0: The current D+ is logic 0O level
1: The current D+ is logic 1 level
DM: D-port status (read only when PS2 is 0, read and write when PS2 is 1)
0: The current D- is logic O level
1: The current D- is logic 1 level
21.1.2 USB clock control register (USBCLK)
Symbol | Address | B7 | B6 | B5 | B4 B3 B2 B1 BO
USBCLK DEH ENCKM PCKI[1:0] CRE TST_USB | TST_PHY PHYTST[1:0]

ENCKM: PLL frequency multiplication control
0: Disable PLL frequency multiplication
1: Enable PLL frequency multiplication
PCKI[1:0]: PLL clock selection

PCKI[1:0] | PLL clock source
00 6M
01 12M(default)
10 24M
11 IRC/2

CRE: Clock chasing control bit
0: Clock chasing prohibited
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1: Enable clock tracking
TST_USB: USB test mode

0: Disable USB test mode

1: Enable USB test mode
TST_PHY: PHY test mode

0: Disable PHY test mode

1: Enable PHY test mode
PHYTST[1:0]: USB PHY test

PHYTST[1:0] Mode DP | DM
00 Mode 0: Normal X X
01 Mode 1: Force to “1” 1 0
10 Mode 2: Force to “0” 0 1
11 Mode 3: Force to single-ended “0” | 0 0

21.1.3 USB Indirect Address Address Register (USBADDR)

Symbol  |Address B7
USBADDR EEH BUSY

BUSY: USB register read busy flag bit
write 0: meaningless
Write 1: Start the read operation of USB indirect register, the address is set by USBADDR
Read 0: The data in USBDATA register is valid
Reading 1: The data in the USBDATA register is invalid, and the USB is reading the indirect register
AUTORD: USB register automatic reading flag, used for USB FIFO block reading and writing
0: Every time the indirect USB register is read, the BUSY flag must be written first
Write 1: When the software reads USBDATA, the next USB indirect register reading will start automatically
(USBADDR remains unchanged)
UADRI5:0]: USB indirect register address

B6 BO

AUTORD

Bs | B4 | B3 | B2 |

UADR[5:0]

BL |

21.1.4 USB indirect address data register (USBDATA)

Symbol  |Address B7 | B | B | B4[ B |B2][ BI BO
USBDATA EFH UDAT[7:0]
UDAT[7:0]: used to read and write USB registers indirectly
21.2 USB Controller Registers (SIE)
0/8 1/9 2IA 3/B 4/C 5/D 6/E 7IF
30H | UTRKCTL UTRKSTS
28H
20H FIFOO FIFO1 FIFO2 FIFO3 FIFO4 FIFO5
18H
CSRO COUNTO
10H INMAXP INGSRL INCSR2 OUTMAXP OUTCSR1 OUTCSR2 | o rcounTy | QUTCOUNT2
08H INTROUTLE INTRUSBE FRAMEL FRAME2 INDEX
00H FADDR POWER INTRIN1 - INTROUTL - INTRUSB INTRIN1E
’ Symbol ‘ Description ’Addre‘ Bit Address and Symbol ‘ Reset ‘
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ss B7 B6 ‘ B5 ‘ B4 B3 ‘ B2 | B1 ‘ BO Value
FADDR USB function address register 00H | UPDATE UADDR([6:0] 0000,0000
POWER | sB power Management 01H | 1SOUD - - - USBRST | USBRSU | USBSUS ENSUS  |0xxx,0000
Register
INTRIN1 USB endpoint IN interrupt 02H - - EPSINIF | EP4INIF | EP3INIF | EP2INIF | EP1INIF EPOIF xx00,0000
flag
INTROUT1 USB endpoint OUT interrupt 04H - - EP50UTIF |EP4OUTIF| EP3OUTIF |EP20UTIF| EP1OUTIF - xx00,000x
flag
INTRUSB USB power interrupt flag 06H - - - - SOFIF RSTIF RSUIF SUSIF Xxxx,0000
INTRIN1E USB endpoint IN interrupt 07H - - EPSINIE | EP4INIE | EP3INIE | EP2INIE | EP1INIE EPOIE  [xx11,1111
enable bit
INTROUT1E USB endpoint OUT interrupt 09H - - EP50UTIE |EP4AOUTIE| EP3OUTIE |EP20UTIE| EP1IOUTIE - xx11,111x
enable bit
INTRUSBE USB power interruption 0BH - - - - SOFIE RSTIE RSUIE SUSIE  |xxxx,0110
enable bit
FRAME1 USB data frame number low 0CH FRAME[7:0] 0000,0000
byte
FRAME2 USB data frame number high ODH - - - - - FRAME[10:8] XXXX,X000
byte
INDEX USB Endpoint Index Register OEH - - - - - INDEX[2:0] XXXX,X000
INMAXP Maximum packet size of IN 10H INMAXP[7:0] 0000,0000
endpoint
CSRO Endpoint 0 control status 11H | SSUEND |SOPRDY| SDSTL SUEND | DATEND | STSTL IPRDY OPRDY |0000,0000
register
INCSR1 IN endpoint control status 11H | CLRDT | STSTL SDSTL FLUSH - UNDRUN | FIFONE IPRDY  |0000,x000
register 1
INCSR2 IN endpoint control status 12H |AUTOSET 1ISO MODE ENDMA FCDT - - - 0010,0xxx
register 2
OUTMAXP |\ aximum packet size of OUT 13H OUTMAXP[7:0] 0000,0000
endpoint
OUTCSRL |quT endpoint control status 14H | CLRDT | STSTL | SDSTL FLUSH | DATERR | OVRRUN | FIFOFUL | OPRDY |0000,0000
register 1
OUTCSR2 |quT endpoint control status 15H [AUTOCLR| ISO ENDMA | DMAMD - - - - 0000,XXXX
register 2
COUNTO  |qyT length of endpoint 0 16H - OUTCNTO[6:0] %000,0000
OUTCOUNTL| ;s endpoint OUT length 16H OUTCNT[7:0] 0000,0000
low byte
OUTCOUNT2|;sp endpoint OUT length 17H - - - - - OUTCNT[10:8] XXXX,X000
high byte
FIFOO FIFO access register of 20H FIFOO[7:0] 0000,0000
endpoint 0
FIFO1 FIFO access register of 21H FIFO1[7:0] 0000,0000
endpoint 1
FIFO2 FIFO access register of 22H FIFO2[7:0] 0000,0000
endpoint 2
FIFO3 FIFO access register of 23H FIFO3[7:0] 0000,0000
endpoint 3
FIFO4 | E1FQ access register of 24H FIFO4[7:0] 0000,0000
endpoint 4
FIFO5 FIFO access register of 25H FIFO5[7:0] 0000,0000
endpoint 5
UTRKCTL USB tracking control register 30H FTM1 FTMO INTV[1:0] ENST5 ‘ RES[2:0] 1011,1011
UTRKSTS USB trace status register 31H INTVCNT[3:0] STS[1:0] ITST_UTRK‘UTRK_RDY 1111,00x0
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21.2.1 USB Function Address Register (FADDR)

Symbol | Address |  B7 B6 | B [B4] B3 |B2]| BI BO
FADDR 00H UPDATE UADDR[6:0]

UPDATE: Update the USB function address

0: The last UADDR address has taken effect

1: The last UADDR address has not yet taken effect
UADDR[6:0]: Save the 7-bit function address of the USB

21.2.2 USB Power Control Register (POWER)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
POWER 01H ISOUD - - - | USBRST | USBRSU | USBSUS | ENSUS

ISOUD (ISO Update): 1SO update
0: When the software writes "1" to IPRDY, the USB will send data packets after receiving the next IN token
1: When the software writes "1" to IPRDY, the USB sends a data packet after receiving the SOF token. If the IN
token is received before the SOF token, the USB sends a data packet with a length of 0

USBRST (USB Reset): USB reset control bit
Writing "1" to this bit can force an asynchronous USB reset. Read this bit to get the reset status information on
the current bus
0: No reset signal is detected on the bus
1: Areset signal is detected on the bus

USBRSU (USB Resume): USB recovery control bit
To force a resume signal to be generated on the bus in software mode to remotely wake up the USB device from
the suspend mode. When USB is in suspend mode (USBSUS=1), writing "1" to this bit will force a resume
signal to be generated on the USB bus. The software should write "0" to this bit after 10-15ms to end the resume
signal . After the software writes "0" to USBRSU, a USB recovery interrupt will be generated, and the hardware
will automatically clear USBSUS to "0"

USBSUS (USB Suspend): USB suspend control bit
When USB enters suspend mode, this bit is set to "1" by hardware. When the recovery signal is forced to be
generated on the bus by software or the recovery signal is detected on the bus and the INTRUSB register is read,
the hardware automatically clears this bit to "0".

ENSUS (Enable Suspend Detection): enable USB suspend detection
0: Suspend detection is disabled, USB will ignore the suspend signal on the bus
1: Enable suspend detection, when the suspend signal on the bus is detected, the USB will enter the suspend
mode

21.2.3 USB endpoint IN interrupt flag Register (INTRIN1)

Symbol | Address B7 B6 B5 B4 B3 B2 B1 BO
INTRIN1 02H - - EP5INIF EP4INIF | EP3INIF | EP2INIF | EP1INIF EPOIF

EPSINIF: IN interrupt flag bit of endpoint 5
0: IN interrupt of endpoint 5 is invalid
1: IN interrupt of endpoint 5 is valid

EP4INIF: IN interrupt flag bit of endpoint 4
0: IN interrupt of endpoint 4 is invalid
1: IN interrupt of endpoint 4 is valid

EP3INIF: Endpoint 3 IN interrupt flag bit
0: IN interrupt of endpoint 3 is invalid
1: The IN interrupt of endpoint 3 is valid
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EP2INIF: Endpoint 2 IN interrupt flag bit
0: IN interrupt of endpoint 2 is invalid
1: IN interrupt of endpoint 2 is valid
EP1INIF: IN interrupt flag bit of endpoint 1
0: IN interrupt of endpoint 1 is invalid
1: IN interrupt of endpoint 1 is valid
EPOIF: IN/OUT interrupt flag bit of endpoint 0
0: IN/OUT interrupt of endpoint 0 is invalid
1: IN/OUT interrupt of endpoint 0 is valid
After the software reads the INTRIN1 register, the hardware will automatically clear all interrupt flags in INTRIN1

21.2.4 USB endpoint OUT interrupt flag Register (INTROUT1)

Symbol |Address| B7 B6 B5 B4 B3 B2 Bl BO
INTROUTL | 04H EPSOUTIF | EPAOUTIF | EP30UTIF | EP20UTIF | EP1OUTIF

EP50UTIF: Endpoint 5 OUT interrupt flag bit
0: The OUT interrupt of endpoint 5 is invalid
1: The OUT interrupt of endpoint 5 is valid
EP40QUTIF: Endpoint 4 OUT interrupt flag bit
0: The OUT interrupt of endpoint 4 is invalid
1: The OUT interrupt of endpoint 4 is valid
EP3OUTIF: Endpoint 3 OUT interrupt flag bit
0: The OUT interrupt of endpoint 3 is invalid
1: The OUT interrupt of endpoint 3 is valid
EP20UTIF: Endpoint 2 OUT interrupt flag bit
0: The OUT interrupt of endpoint 2 is invalid
1: The OUT interrupt of endpoint 2 is valid
EP1OUTIF: Endpoint 1 OUT interrupt flag bit
0: The OUT interrupt of endpoint 1 is invalid
1: The OUT interrupt of endpoint 1 is valid
After the software reads the INTROUTL register, the hardware will automatically clear all interrupt flags in
INTROUT1

21.2.5 USB power interruption flag (INTRUSB)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
INTRUSB 06H - - - - SOFIF | RSTIF | RSUIF SUSIF

SOFIF: USB frame start signal interrupt flag

0: USB frame start signal interrupt is invalid

1: USB frame start signal interrupt is valid
RSTIF: USB reset signal interrupt flag

0: USB reset signal interrupt is invalid

1: USB reset signal interrupt is valid
RSUIF: USB recovery signal interruption flag

0: USB recovery signal interruption is invalid

1: USB recovery signal interruption is valid
SUSIF: USB suspend signal interrupt flag

0: USB suspend signal interrupt is invalid

1: USB suspend signal interrupt is valid
After the software reads the INTRUSB register, the hardware will automatically clear all interrupt flags in the
INTRUSB
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21.2.6 USB endpoint IN interrupt enable register (INTRIN1E)

Symbol  |Address B7 B6 B5 B4 B3 B2 Bl BO

INTRIN1E 07H - - EPSINIE EP4INIE | EP3INIE | EP2INIE | EP1INIE EPOIE

EPSINIE: IN interrupt control bit of endpoint 5

0: Disable the IN interrupt of endpoint 5

1: Enable IN interrupt of endpoint 5
EP4INIE: IN interrupt control bit of endpoint 4

0: Disable the IN interrupt of endpoint 4

1: Enable IN interrupt of endpoint 4
EP3INIE: IN interrupt control bit of endpoint 3

0: Disable the IN interrupt of endpoint 3

1: Enable IN interrupt of endpoint 3
EP2INIE: IN interrupt control bit of endpoint 2

0: Disable the IN interrupt of endpoint 2

1: Enable IN interrupt of endpoint 2
EPLINIE: IN interrupt control bit of endpoint 1

0: Disable the IN interrupt of endpoint 1

1: Enable IN interrupt of endpoint 1
EPOIE: IN/OUT interrupt control bit of endpoint 0

0: Disable the IN/OUT interrupt of endpoint 0

1: Enable IN/OUT interrupt of endpoint 0

21.2.7 USB endpoint OUT interrupt enable register (INTROUT1E)

Symbol |Address| B7 B6 B5 B4 B3 B2 Bl BO

INTROUTI1E 09H - - EPSOUTIE | EPAOUTIE | EP3OUTIE | EP20UTIE | EP10OUTIE

EP50UTIE: OUT interrupt control bit of endpoint 5
0: Disable the OUT interrupt of endpoint 5
1: Enable OUT interrupt of endpoint 5
EP40QUTIE: OUT interrupt control bit of endpoint 4
0: Disable the OUT interrupt of endpoint 4
1: Enable OUT interrupt of endpoint 4
EP3OUTIE: Endpoint 3 OUT interrupt control bit
0: Disable the OUT interrupt of endpoint 3
1: Enable OUT interrupt of endpoint 3
EP20UTIE: Endpoint 2 OUT interrupt control bit
0: Disable the OUT interrupt of endpoint 2
1: Enable OUT interrupt of endpoint 2
EP1OUTIE: OUT interrupt control bit of endpoint 1
0: Disable the OUT interrupt of endpoint 1
1: Enable OUT interrupt of endpoint 1

21.2.8 USB power interruption enable register (INTRUSB)

Symbol |Address| B7 B6 B5 B4 B3 B2 Bl BO

INTRUSB 0BH - - - - SOFIE RSTIE RSUIE SUSIE

SOFIE: USB frame start signal interrupt control bit
0: Disable USB frame start signal interrupt
1: Allow USB frame start signal interrupt
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RSTIE: USB reset signal interrupt control bit
0: Disable USB reset signal interrupt
1: Allow USB reset signal interrupt
RSUIE: USB recovery signal interrupt control bit
0: Disable USB recovery signal interrupt
1: Allow USB recovery signal interruption
SUSIE: USB suspend signal interrupt control bit
0: Disable USB suspend signal interrupt
1: Allow USB suspend signal interrupt

21.2.9 USB data frame number registers (FRAMEN)

Symbol  [Address B7 | B | B | B4| B3 | B2]| BI BO
FRAMEL OCH FRAME[7:0]
FRAME2 ODH - - | - - -] FRAME[10:8]

FRAME[10:0]: used to save the 11-bit frame number of the last received data frame

21.2.10 USB Endpoint Index Register (INDEX)

Symbol  |Address B7 B6 B5 B4 B3 B2 Bl BO
INDEX OEH - - - - - INDEX[2:0]
INDEX]2:0]: select USB endpoint
INDEX[2:0] Target endpoint
000 endpoint 0
001 endpoint 1
010 endpoint 2
011 endpoint 3
100 endpoint 4
101 endpoint 5

21.2.11 Maximum packet size of IN endpoint (INMAXP)

Symbol  |Address B7 | B | B | B4| B3 | B | BI BO
INMAXP 10H INMAXP[7:0]

INMAXP[7:0]: Set the maximum data packet size of the USB IN endpoint
When you need to get/set this information, you must first use INDEX to select the target endpoint 0~5

21.2.12 USB Endpoint 0 Control Status Register (CSRO0)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
CSRO 11H SSUEND | SOPRDY SDSTL SUEND | DATEND | STSTL | IPRDY OPRDY

SSUEND (Serviced Setup End)
SETUP End event processing completed flag. After processing the SETUP end event (SUEND), the software
needs to set the SSUEND flag bit, and the hardware will automatically clear the SUEND bit to “0” when it
detects that SSUEND is written to “1”.
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SOPRDY (Serviced OPRDY)
OPRDY event processing complete flag. After processing the data packet received from endpoint 0, the software
needs to set the SOPRDY flag bit, and the hardware will automatically clear the OPRDY bit to "0" when it
detects that SOPRDY is written to "1".
SDSTL (Send Stall)
When receiving wrong conditions or unsupported requests, you can write "1" to this bit to end the current data
transmission. When the STALL signal is sent, the hardware automatically clears this bit to "0".
SUEND (Setup End)
nstallation package end flag. When a control transfer ends before the software writes "1" to the DATAEND bit,
the hardware will set this read-only bit to "1". When the software writes a "1" to SSUEND, the hardware clears
this bit to "0".
DATEND (Data End)
End of data. The software should write "1" to this bit in the following situations:
1. After sending the last data packet, the firmware writes "1" to IPRDY;
2. After sending a zero-length data packet, the firmware writes "1" to IPRDY;
3. After receiving the last data packet, the firmware writes "1" to SOPRDY;
This bit will be automatically cleared to "0" by hardware
STSTL (Sent Stall)
STALL signal transmission completed flag. After sending the STALL signal, the hardware will set this bit to "1".
This bit must be cleared to "0" by software.
IPRDY (IN Packet Ready)
IN Data packet preparation complete flag. The software should "1" the bit after packing a data to be sent into the
FIFO of endpoint 0.
When one of the following conditions occurs, the hardware clears this bit to "0":
1. When the data packet has been sent;
2. When the data packet is covered by a SETUP packet;
3. When the data packet is covered by an OUT packet;
OPRDY (OUT Packet Ready)
OUT packet preparation complete flag. When an OUT packet is received, the hardware will set the read-only bit
to "1" and generate an interrupt. This bit is cleared to “0” only when the software writes “1”” to the SOPRDY bit.
When you need to get/set this information, you must first use INDEX to select the target endpoint 0

21.2.13 IN endpoint control status register 1 (INCSR1)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
INCSR1 11H CLRDT STSTL SDSTL FLUSH - UNDRUN | FIFONE IPRDY

CLRDT (Clear Data Toggle): Reset the IN data toggle bit.
When the IN endpoint needs to reset the data switch bit to "0" due to reconfiguration or STALL, the software
needs to write "1" to this data bit.
STSTL (Sent Stall): STALL signal transmission completion flag.
After the STALL signal is sent, the hardware will set this bit to “1” (the FIFO is cleared at this time, and the
IPRDY bit is cleared to “0”). This flag must be cleared to 0" by software.
SDSTL (Send Stall): STALL signal sending request bit.
Software should write "1" to this bit to generate STALL signal as a response to an IN token. Software should
write "0" to this bit to end the STALL signal. This bit has no effect on 1ISO mode.
FLUSH (FIFO Flush): Clear the next data packet of the FIFO of the IN endpoint.
Writing "1" to this bit will clear the next data packet to be sent from the IN endpoint FIFO. The FIFO pointer is
reset and the IPRDY bit is cleared to "0". If the FIFO contains multiple data packets, the software must write "1"
to FLUSH for each data packet. When the FIFO is cleared, the hardware will clear the FLUSH bit to “0”.
UNDRUN (Data Underrun): insufficient data.
The function of this bit depends on the mode of the IN endpoint:
ISO mode: When IPRDY is "0" and a zero-length data packet is sent after receiving an IN token, this bit is set to
"1
Interrupt/Batch mode: When NAK is used as a response to an IN token, this bit is set to "1".
This bit must be cleared to "0" by software.
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FIFONE (FIFO Not Empty): FIFO not empty flag of IN endpoint
0: FIFO of IN endpoint is empty
1: The FIFO of the IN endpoint contains one or more data packets

IPRDY (IN Packet Ready): IN packet preparation completion flag.
The software should "1" the bit after packing a data to be sent into the endpoint's FIFO. When one of the
following conditions occurs, the hardware clears this bit to "0":
1. When the data packet has been sent;
2. Automatic setting is enabled (AUTOSET = ‘1”) and the FIFO data packet of endpoint IN reaches the value set
by INMAXP;
3. If the endpoint is in synchronous mode and ISOUD is "1", the read value of IPRDY is always O before
receiving the next SOF.

When you need to get/set this information, you must first use INDEX to select the target endpoint 1~5

21.2.14 IN endpoint control status register 2 (INCSR2)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
INCSR2 12H AUTOSET ISO MODE ENDMA | FCDT

AUTOSET: Automatically set the IPRDY flag control bit.
0: prohibit automatic setting of IPRDY flag
1: Enable automatic setting of IPRDY (the data loaded into the IN FIFO must reach the value set by INMAXP,
otherwise the IPRDY flag must be manually set)
ISO: Synchronous transmission enable.
0: The endpoint is configured for bulk/interrupt transmission
1: The endpoint is configured for synchronous transmission
MODE: Endpoint direction selection bit.
0: Select the endpoint direction as OUT
1: Select the end direction as IN
ENDMA: DMA control of IN endpoint
0: Disable DMA request of IN endpoint
1: Enable DMA request for IN endpoint
FCDT: Force DATAO/DATAL1 data switching settings.
0: Endpoint data is only switched after sending a data packet and receiving ACK.
1: Endpoint data is forced to switch after sending a data packet, regardless of whether it receives ACK.
When you need to get/set this information, you must first use INDEX to select the target endpoint 1~5

21.2.15 Maximum packet size of OUT endpoint (OUTMAXP)

Symbol  [Address B7 | B | B5 [ B4 | B3 [B2]| BL | BO
OUTMAXP 13H OUTMAXP[7:0]

OUTMAXP][7:0]: Set the maximum data packet size of the USB OUT endpoint
When you need to get/set this information, you must first use INDEX to select the target endpoint 1~5

21.2.16 OUT endpoint control status register 1 (OUTCSR1)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
OUTCSR1 14H CLRDT STSTL SDSTL FLUSH | DATERR | OVRRUN | FIFOFUL | OPRDY

CLRDT (Clear Data Toggle): Reset the OUT data toggle bit.
When the OUT endpoint needs to reset the data switch bit to "0" due to reconfiguration or STALL, the software
needs to write "1" to this data bit.

STSTL (Sent Stall): STALL signal transmission completion flag.
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When the STALL signal is sent, the hardware will set this bit to "1". This flag must be cleared to "0" by software.
SDSTL (Send Stall): STALL signal sending request bit.
The software should write "1" to this bit to generate STALL signal as a response to an OUT token. Software
should write "0" to this bit to end the STALL signal. This bit has no effect on 1ISO mode.
FLUSH (FIFO Flush): Clear the next data packet of the FIFO of the OUT endpoint.
Writing "1" to this bit will clear the next data packet from the OUT endpoint FIFO. The FIFO pointer is reset
and the OPRDY bit is cleared to "0". If the FIFO contains multiple data packets, the software must write "1" to
FLUSH for each data packet. When the FIFO is empty,
The hardware clears the FLUSH bit to "0".
DATAERR (Data Error): data error.
In ISO mode, this bit is set to '1' by hardware if the received packet has a CRC or bit stuffing error. When
software clears OPRDY, this bit is cleared to '0". This bit is only valid in ISO mode.
OVRRUN (Data Overrun): Data overflow.
When an input packet cannot be loaded into the OUT endpoint FIFO, this bit is set to "1" by hardware. This bit
is only valid in ISO mode. This bit must be cleared to "0" by software.
0: No data overflow
1: Since the flag was cleared for the last time, data packets have been lost due to full FIFO
FIFOFUL (FIFO Full): FIFO data full flag of OUT endpoint.
0: The FIFO of the OUT endpoint is not full
1: FIFO of OUT endpoint is full
OPRDY (OUT Packet Ready): OUT packet receiving completion flag.
The hardware sets this bit to "1" when there are data packets available. Software should clear this bit to '0" after
unloading each data packet from the OUT endpoint FIFO.
When you need to get/set this information, you must first use INDEX to select the target endpoint 1~5

21.2.17 OUT endpoint control status register 2 (OUTCSR?2)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
OUTCSR2 15H AUTOCLR ISO ENDMA | DMAMD -

AUTOCLR: Automatically clear the OPRDY flag control bit.
0: Prohibit automatic clearing of OPRDY flag
1: Enable automatic clearing of OPRDY (the data downloaded from OUT FIFO must reach the value set by
OUTMAXP, otherwise the OPRDY flag must be cleared manually)
ISO: Synchronous transmission enable.
0: The endpoint is configured for bulk/interrupt transmission
1: The endpoint is configured for synchronous transmission

When you need to get/set this information, you must first use INDEX to select the target endpoint 1~5

21.2.18 OUT length of USB endpoint 0 (COUNTO0)

Symbol  [Address B7 B6 | B5 [ B4 | B3 [B2]| BL | BO
COUNTO 16H OUTCNTO[6:0]

OUTCNTO0[6:0]: OUT byte length of endpoint 0
COUNTO is dedicated to save the data length of the last OUT packet received by endpoint O (because the longest
packet of endpoint 0 can only be 64 bytes, only 7 bits are needed). This length value is only valid when the
OPRDY bit of endpoint 0 is "1".

When you need to obtain this length information, you must first use INDEX to select the target endpoint 0

-837 -



STCB8H Series Manual

21.2.19 OUT length of USB endpoint (OUTCOUNTN))

Symbol  |Address B7 | B | B | B4| B3 | B2]| BI BO
OUTCOUNTL |  16H OUTCNT[7:0]
OUTCOUNTZ2 |  17H - ‘ - ‘ - ‘ - ‘ - ‘ OUTCNT[10:8]

OUTCNT[10:0]: OUT byte length of the endpoint
OUTCOUNT1 and OUTCOUNT2 are combined to form an 11-bit number, which saves the data length of the
last OUT packet, which is suitable for endpoints 1~5. This length value is only valid when the OPRDY bit of
endpoint 1~5is "1".

When you need to obtain this length information, you must first use INDEX to select the target endpoint 1~5

21.2.20 FIFO Data Access Registers (FIFOn) of USB Endpoint

Symbol  [Address B7 | B | B [ B4| B3| B| BL | BO
FIFOO0 20H FIFOO[7:0]
FIFO1 21H FIFO1[7:0]
FIFO2 22H FIFO2[7:0]
FIFO3 23H FIFO3[7:0]
FIFO4 24H FIFO4[7:0]
FIFO5 25H FIFO5[7:0]

FIFON[7:0]: Indirect access register of IN/OUT data of each endpoint of USB

21.3 USB Product Development Considerations

Each USB product must have its own unique VID&PID combination in order to be correctly recognized by the
computer. If the VID&PID combinations corresponding to two different USB products are the same, the computer
may not recognize the USB product abnormally, so that the USB product cannot be used normally. To avoid this
situation, both VID and PID need to be uniformly planned and assigned through formal ways.

At present, STC has obtained the VID number 13503 (hexadecimal: 34BF) of STC's dedicated USB device
through the USB-IF organization. When customers use STC's USB chip to develop their own USB products, if
you have obtained your own VID through other ways, the corresponding PID can be planned by yourself. If
your USB product needs to use the official VID of STC, you must apply to STC for the PID of the product.
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21.4 Sample Routines

21.4.1 Example of HID man-machine interface equipment

C Language Code

[fOperating frequency Tor test 1S 11.0592MHz

#include "reg51.h"
#include "intrins.h"

typedef
typedef
typedef

sfr

sfr
sfr
sfr
sfr

sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

unsigned char
unsigned int
unsigned long

IE2

USBCLK
USBDAT
USBCON
USBADR

P_SW2

P1M1
P1MO
POM1
POMO
P2M1
P2MO
P3M1
P3MO
P4M1
P4MO
P5SM1
P5MO

IRC48MCR

FADDR
POWER
INTRIN1
EPSINIF
EP4INIF
EP3INIF
EP2INIF
EP1INIF
EPOIF
INTROUT1
EPS50UTIF
EP40UTIF
EP3OUTIF
EP20UTIF

BYTE;
WORD;
DWORD;

OXAF;

0xDC;
OXEC;
OxF4;
OXFC;

0xBA;

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
0xb1;
0xb2;
0xb3;
0xb4;
0xc9;
Oxca;

(*(unsigned char volatile xdata *)0xfe07)

0
1
2
0x20
0x10
0x08
0x04
0x02
0x01

0x20
0x10
0x08
0x04
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

EP10OUTIF
INTRUSB
SOFIF
RSTIF
RSUIF
SUSIF
INTRIN1E
EPSINIE
EP4INIE
EP3INIE
EP2INIE
EP1INIE
EPOIE
INTROUTIE
EP50UTIE
EP40OUTIE
EP3OUTIE
EP20UTIE
EP1OUTIE
INTRUSBE
SOFIE
RSTIE
RSUIE
SUSIE
FRAME1
FRAME2
INDEX
INMAXP
CSRO
SSUEND
SOPRDY
SDSTL
SUEND
DATEND
STSTL
IPRDY
OPRDY
INCSR1
INCLRDT
INSTSTL
INSDSTL
INFLUSH
INUNDRUN
INFIFONE
INIPRDY
INCSR2
INAUTOSET
INISO
INMODEIN
INMODEOUT
INENDMA
INFCDT
OUTMAXP
OUTCSR1
OUTCLRDT
OUTSTSTL
OUTSDSTL
OUTFLUSH

0x02

0x08
0x04
0x02
0x01

0x20
0x10
0x08
0x04
0x02
0x01

0x20
0x10
0x08
0x04
0x02
11

0x08
0x04
0x02
0x01
12

13

14

16

17

0x80
0x40
0x20
0x10
0x08
0x04
0x02
0x01
17

0x40
0x20
0x10
0x08
0x04
0x02
0x01
18

0x80
0x40
0x20
0x00
0x10
0x08
19

20

0x80
0x40
0x20
0x10
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#define  OUTDATERR 0x08
#define  OUTOVRRUN 0x04
#define  OUTFIFOFUL 0x02
#define  OUTOPRDY 0x01
#define  OUTCSR2 21
#define  OUTAUTOCLR 0x80
#define  OUTISO 0x40
#define  OUTENDMA 0x20
#define  OUTDMAMD 0x10
#define  COUNTO 22
#define  OUTCOUNT1 22
#define  OUTCOUNT2 23
#define  FIFOO 32
#define  FIFO1 33
#define  FIFO2 34
#define  FIFO3 35
#define  FIFO4 36
#define  FIFO5 37
#define  UTRKCTL 48
#define  UTRKSTS 49

#define  EPIDLE 0
#define ~ EPSTATUS 1
#define ~ EPDATAIN 2
#define  EPDATAOUT 3

#define  EPSTALL -1

#define  GET_STATUS 0x00
#define CLEAR_FEATURE 0x01
#define  SET_FEATURE 0x03
#define  SET_ADDRESS 0x05
#define  GET_DESCRIPTOR 0x06
#define  SET_DESCRIPTOR 0x07
#define  GET_CONFIG 0x08
#define  SET_CONFIG 0x09
#define  GET_INTERFACE O0x0A
#define  SET_INTERFACE 0x0B
#define  SYNCH_FRAME 0x0C
#define  GET_REPORT 0x01
#define  GET_IDLE 0x02
#define  GET_PROTOCOL 0x03
#define  SET_REPORT 0x09
#define  SET_IDLE O0x0A
#define  SET_PROTOCOL 0x0B
#define DESC_DEVICE 0x01
#define  DESC_CONFIG 0x02
#define  DESC_STRING 0x03
#define  DESC_HIDREPORT 0x22
#define  STANDARD_REQUEST 0x00
#define  CLASS_REQUEST 0x20
#define VENDOR_REQUEST 0x40
#define REQUEST_MASK 0x60
typedef struct

{
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BYTE bmRequestType;
BYTE bRequest;

BYTE wValueL;

BYTE wValueH;

BYTE windexL;

BYTE windexH;
BYTE wLengthL;
BYTE wLengthH;

}ISETUP;

typedef struct

{
BYTE bStage;
WORD wResidue;
BYTE *pData;

}EPOSTAGE;

void UsbInit();

BYTE ReadReg(BYTE addr);

void WriteReg(BYTE addr, BYTE dat);

BYTE ReadFifo(BYTE fifo, BYTE *pdat);

void WriteFifo(BYTE fifo, BYTE *pdat, BYTE cnt);

char code DEVICEDESC[18];
char code CONFIGDESCI[41];
char code HIDREPORTDESCI[27];
char code LANGIDDESC[4];

char code MANUFACTDESCI8];
char code PRODUCTDESC[30];

SETUP Setup;

EPOSTAGE EpOStage;

BYTE xdata HidFreature[64];
BYTE xdata Hidlnput[64];
BYTE xdata HidOutput[64];

void main()

{
POMO = 0x00;
POM1 = 0x00;
P1MO = 0x00;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO0 = 0x00;
P5M1 = 0x00;

Usblnit();

1E2 = 0x80;
EA=1;

while (1);
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BYTE ReadReg(BYTE addr)

{ BYTE dat;
while (USBADR & 0x80);
USBADR = addr | 0x80;
while (USBADR & 0x80);
dat = USBDAT;
return dat;
}
void WriteReg(BYTE addr, BYTE dat)
{ while (USBADR & 0x80);
USBADR = addr & Ox7f;
USBDAT = dat;
}
BYTE ReadFifo(BYTE fifo, BYTE *pdat)
{
BYTE cnt;
BYTE ret;
ret = cnt = ReadReg(COUNTO);
while (cnt--)
{
*pdat++ = ReadReg(fifo);
}
return ret;
}
void WriteFifo(BYTE fifo, BYTE *pdat, BYTE cnt)
{
while (cnt--)
{
WriteReg(fifo, *pdat++);
}
}
void Usblnit()
{
P3MO0 = 0x00;
P3M1 = 0x03;
P_SW2 |= 0x80;

IRC48MCR = 0x80;

while (1(IRC48MCR & 0x01));
P_SW2 &= ~0x80;

USBCLK = 0x00;

USBCON = 0x90;

WriteReg(FADDR, 0x00);
WriteReg(POWER, 0x08);
WriteReg(INTRIN1E, 0x3f);
WriteReg(INTROUTLE, 0x3f);
WriteReg(INTRUSBE, 0x00);
WriteReg(POWER, 0x01);
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}

EpOStage.bStage = EPIDLE;

void usb_isr() interrupt 25

{

BYTE intrusb;
BYTE intrin;
BYTE introut;
BYTE csr;
BYTE cnt;
WORD len;

intrusb = ReadReg(INTRUSB);
intrin = ReadReg(INTRIN1);
introut = ReadReg(INTROUT1);

if (intrusb & RSTIF)

{

}

WriteReg(INDEX, 1);
WriteReg(INCSR1, INCLRDT);
WriteReg(INDEX, 1);
WriteReg(OUTCSR1, OUTCLRDT);
EpOStage.bStage = EPIDLE;

if (intrin & EPOIF)

{

WriteReg(INDEX, 0);

csr = ReadReg(CSRO0);

if (csr & STSTL)

{
WriteReg(CSRO, csr & ~STSTL);
EpOStage.bStage = EPIDLE;

}
if (csr & SUEND)

{
WriteReg(CSRO, csr | SSUEND);

}

switch (EpOStage.bStage)
{
case EPIDLE:
if (csr & OPRDY)
{
EpOStage.bStage = EPSTATUS;
ReadFifo(FIFOO, (BYTE *)&Setup);
((BYTE *)&Ep0Stage.wResidue)[0] = Setup.wLengthH;
((BYTE *)&EpOStage.wResidue)[1]= Setup.wLengthL;
switch (Setup.bmRequestType & REQUEST_MASK)
{
case STANDARD_REQUEST:
switch (Setup.bRequest)
{
case SET_ADDRESS:
WriteReg(FADDR, Setup.wValueL);
break;
case SET_CONFIG:
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WriteReg(INDEX, 1);
WriteReg(INCSR2, INMODEIN);
WriteReg(INMAXP, 8);
WriteReg(INDEX, 1);
WriteReg(INCSR2, INMODEOQUT);
WriteReg(OUTMAXP, 8);
WriteReg(INDEX, 0);

break;

case GET_DESCRIPTOR:

EpOStage.bStage = EPDATAIN;

switch (Setup.wValueH)

{

case DESC_DEVICE:
EpOStage.pData = DEVICEDESC,;
len = sizeof(DEVICEDESC);
break;

case DESC_CONFIG:
EpOStage.pData = CONFIGDESC,;
len = sizeof(CONFIGDESC);
break;

case DESC_STRING:
switch (Setup.wValuel)

{

case 0:
EpOStage.pData = LANGIDDESC;
len = sizeof(LANGIDDESC);
break;

case 1:
EpOStage.pData = MANUFACTDESC,;
len = sizeof(MANUFACTDESC);
break;

case 2:
EpOStage.pData = PRODUCTDESC;
len = sizeof(PRODUCTDESC);
break;

default:
EpOStage.bStage = EPSTALL;
break;

}

break;

case DESC_HIDREPORT:
EpOStage.pData = HIDREPORTDESC;
len = sizeof(HIDREPORTDESC);
break;

default:
EpOStage.bStage = EPSTALL;
break;

}

if (len < EpOStage.wResidue)

{
EpOStage.wResidue = len;

}

break;

default:

EpOStage.bStage= EPSTALL;
break;

}

break;
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case CLASS_REQUEST:

switch (Setup.bRequest)

{

case GET_REPORT:
EpOStage.pData = HidFreature;
EpOStage.bStage = EPDATAIN;
break;

case SET_REPORT:
EpOStage.pData = HidFreature;
EpOStage.bStage = EPDATAOQOUT;
break;

case SET_IDLE:
break;

case GET_IDLE:

case GET_PROTOCOL.:

case SET_PROTOCOL:

default:
EpOStage.bStage = EPSTALL;
break;

}

break;

default:
EpOStage.bStage = EPSTALL;
break;

}

switch (EpOStage.bStage)

{

case EPDATAIN:
WriteReg(CSRO0, SOPRDY);
goto L_EpOSendData;
break;

case EPDATAOUT:
WriteReg(CSRO0, SOPRDY);
break;

case EPSTATUS:
WriteReg(CSRO0, SOPRDY | DATEND);
EpOStage.bStage = EPIDLE;
break;

case EPSTALL:
WriteReg(CSR0, SOPRDY | SDSTL);
EpOStage.bStage = EPIDLE;
break;

}

}

break;
case EPDATAIN:
if (!(csr & IPRDY))
{
L_EpOSendData:
cnt = EpOStage.wResidue > 64 ? 64 : EpOStage.wResidue;
WriteFifo(FIFOO, EpOStage.pData, cnt);
EpOStage.wResidue -= cnt;
EpOStage.pData += cnt;
if (EpOStage.wResidue == 0)
{
WriteReg(CSRO, IPRDY | DATEND);
EpOStage.bStage = EPIDLE;

- 846 -



STCB8H Series Manual

}

}

else

{
WriteReg(CSRO, IPRDY);
}
}

break;
case EPDATAOQOUT:
if (csr & OPRDY)
{
cnt = ReadFifo(FIFOO, EpOStage.pData);
EpOStage.wResidue -= cnt;
EpOStage.pData += cnt;
if (EpOStage.wResidue == 0)
{
WriteReg(CSRO0, SOPRDY | DATEND);
EpOStage.bStage = EPIDLE;

WriteReg(CSRO, SOPRDY);

break;

if (intrin & EP1INIF)

{

}

WriteReg(INDEX, 1);
csr = ReadReg(INCSR1);
if (csr & INSTSTL)

{
WriteReg(INCSR1, INCLRDT);
}
if (csr & INUNDRUN)
{
WriteReg(INCSR1, 0);
}

if (introut & EP1OUTIF)

{

WriteReg(INDEX, 1);
csr = ReadReg(OUTCSR1);

if (csr & OUTSTSTL)

{
WriteReg(OUTCSR1, OUTCLRDT);

}

if (csr & OUTOPRDY)

{
ReadFifo(FIFOL1, HidOutput);
WriteReg(OUTCSRL, 0);
WriteReg(INDEX, 1);
WriteFifo(FIFO1, HidOutput, 64);
WriteReg(INCSR1, INIPRDY);

}
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}

char code DEVICEDESC[18] =

{

5

char code CONFIGDESC[41] =

{

0x12,
0x01,
0x00,0x02,
0x00,
0x00,
0x00,
0x40,
0xbf,0x34,
0x01,0xf0,
0x00,0x01,
0x01,
0x02,
0x00,
0x01,

0x09,
0x02,
0x29,0x00,
0x01,
0x01,
0x00,
0x80,
0x32,

0x09,
0x04,
0x00,
0x00,
0x02,
0x03,
0x00,
0x00,
0x00,

0x09,
0x21,
0x01,0x01,
0x00,
0x01,
0x22,
0x1b,0x00,

0x07,
0x05,
0x81,
0x03,
0x40,0x00,
0x01,

0x07,

/IbLength(18);
/IbDescriptorType(Device);
/lbcdUSB(2.00);
/IbDeviceClass(0);
/IbDeviceSubClass0);
/IbDeviceProtocol(0);
/IbMaxPacketSize0(64);
/lidVendor(34bf);
/lidProduct(f001);
/IbcdDevice(1.00);
/liManufacturer(1);
/liProduct(2);
/liSerialNumber(0);
/IbNumConfigurations(1);

/IbLength(9);
/IbDescriptorType(Configuration);
/IwTotalLength(41);
/IbNumInterfaces(1);
//bConfigurationValue(1);
/liConfiguration(0);
/IbmAttributes(BUSPower);
/IMaxPower(100mA);

/IbLength(9);
/IbDescriptorType(Interface);
/IbInterfaceNumber(0);
/IbAlternateSetting(0);
/IbNumEndpoints(2);
/IbInterfaceClass(HID);
/IbInterfaceSubClass(0);
/IbInterfaceProtocol(0);
[lilnterface(0);

/IbLength(9);
/IbDescriptorType(HID);
/lbcdHID(1.01);
/IbCountryCode(0);
/IbNumDescriptors(1);
/IbDescriptorType(HID Report);
/lwDescriptorLength(27);

/IbLength(7);
/IbDescriptorType(Endpoint);
/IbEndpointAddress(EndPointl as
/IbmAttributes(Interrupt);
/IwMaxPacketSize(64);
/IbInterval(10ms);

/IbLength(7);

IN);
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0x05,
0x01,
0x03,
0x40,0x00,
0x01,

h

char code HIDREPORTDESCI[27] =

{
0x05,0x0c,

0x09,0x01,
Oxal,0x01,
0x15,0x00,
0x25,0xff,
0x75,0x08,
0x95,0x40,
0x09,0x01,
0xb1,0x02,
0x09,0x01,
0x81,0x02,
0x09,0x01,
0x91,0x02,
0xcO,

h

char code LANGIDDESC[4] =
{

0x04,0x03,

0x09,0x04,

h

char code MANUFACTDESCI8] =
{

0x08,0x03,

'S",0,

'T',0,

'C',0,
|3

char code PRODUCTDESC[30] =
{
0x1e,0x03,
'S',0,
T',0,
'C',0,
",
‘U0,
'S',0,
'B',0,
",
'D',0,
'e",0,
v',0,
'i",0,
'c',0,
'e",0,

/IbDescriptorType(Endpoint);
/IbEndpointAddress(EndPointl as
/IbmAttributes(Interrupt);
/IwMaxPacketSize(64);
//blnterval(10ms);

IIUSAGE_PAGE(Consumer);
I/USAGE(Consumer Control);
/ICOLLECTION(Application);

/I LOGICAL_MINIMUM(0);
Il LOGICAL_MAXIMUM(255);
Il REPORT_SIZE(8);

/I REPORT_COUNT(64);

/I USAGE(Consumer Control);
I FEATURE(Data,Variable);
/I USAGE(Consumer Control);
I INPUT (Data,Variable);

/I USAGE(Consumer Control);
I OUTPUT(Data,Variable);
/IEND_COLLECTION;

ouT);
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22 Touch Key Controller

Product line Touch key

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family

STC8H4KGB4TLR family

STC8H4KB4TLCD family

STC8H4K64LCD family

A touch key controller or touch sensor unit (TSU in short) is integrated in the STC8H series of microcontrollers,
which can connect up to 16 keys. It can detect the small capacitance changes caused by a finger touching the key
electrode and quantify the capacitance as a 16-bit number. In principle, the TSU module is similar to a 16-bit ADC.
The only difference is that the ADC detects and quantifies the simulated voltage or current, while the TSU detects and
quantifies the capacitor. For touch-key sensing, a fixed capacitor of about 10nF to 47nF needs to be added for
application as a reference. If the temperature of the environment changes rapidly and intensely, a low-temperature
drift capacitor should be used to maintain the TSU output data no too much change, so as to avoid software
misjudgment.

A description of continuous sensing of a certain key is shown in the following figure. The counter output value is
near 2572 if there is no finger touch. The counter output becomes near 2443 if there is a finger touch. The difference
of counter output value with or without finger touch is about 5%.

Counter value

No touch
2572
2443 \
Finger touch
0 Time

Fig. counter value for touch-sensing

The TSU module can connect up to 16 keys. Each touch key port can be independently enabled through the two
8-bit registers TSCHEN1 and TSCHENZ2. The 1/0 port not used as touch key function can still maintain its original
GPIO or special functions such as LED driver. The frequency of the switched capacitor circuit is selected through
SCR [2: 0]. It is recommended not to exceed 12.5MHz to avoid large errors. There are four reference voltage
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segments of the internal comparator of the TSU module for choosing, which is selected through TSVR [1:0].
Changing the reference voltage will change the touch sensing time and sensitivity.

The touch key scan can be configured to scan continuously or to stop after one round of the enabled key. This
function is controlled by the SINGLE bit. The configuration register TSSAMP [1: 0] allows the TSU module to scan
four times continuously to one channel to sample and calculate the average value of the data. To do this has the effect
of hardware filtering. The WAIT bit allows the TSU module to enter the wait mode when the TSIF flag is 1. TSU will
continue to perform key scans until the software clears the WAIT bit to 0, which helps the heavy CPU to have enough
time to process other things. The value of the external capacitor Cref is recommended to be in the range of 10nF to
47nF. The time from the initial value of Cref discharging to zero must be sufficient. This can be adjusted flexibly
through DT [2: Q].

When a key scan is completed, the output value of the 16-bit counter will be written to TSDATAH and
TSDATAL. The flag bit TSIF is set to 1 by hardware, and the scanned touch channel number will be written to
TSDNCHN [3: 0]. If the module’ s external interrupt controller is enabled, TSIF can request interrupt to the CPU.
The software may read the TSDNCHN [3: 0] register content to determine which touch channel requested the TSIF
interrupt. You can get the status of the TSU module being scanned and the number of keys being scanned in real time
by reading TSWKCHN [ 3: 0] and TSGO using software. If the 16-bit counter overflows, the TSDOV flag will be set
to 1 by hardware.

The TSU module can use I/O port in time-sharing multiplexing with the LED driver circuit. It is necessary to
enable the LED driving circuit together and time-multiplex the 1/0 port when the content of the TSRT register is not
zero, which means that TSGO enables TSU.Therefore, the relevant registers of the TSU module and the LED driving
circuit must be configured in order firstly before TSGO is enabled. In TSU / LED time-sharing multi-tasking mode,
in order to maintain the fixed frame rate of the LED, if the time allocated to the key scan has arrived but the key
being scanned has not been completed, the incomplete key will be 851escanned to start a new key scan.
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22.1 Internal Structure Diagram of Touch Key Controller
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Fig. Touch-Sense Unit (TSU) block diagram

22.2 Wake-up from Low Power Mode using Touch Key

The TSU module has a dedicated timing and control circuit, which can accept an external 32KHz crystal or
internal 32KHz RC oscillation circuit as a clock source, and wake up the TSU module at regular intervals to perform
key scans, and realize the low-power touch wake-up function by duty control. There is a dedicated 16-bit threshold
register {TSTHHX, TSTHLx} in each touch channel. If the wake-up enable bit TSWUEN and the digital comparator
enable bit TSDCEN are set, MCU will enter the power-down state, and the entire chip enters a low-power state. In
touch wake-up mode, the TSU module can repeatedly and regularly self-wake for key scans to wake up the CPU. If
the data (or average result) of the key scan is less than the set threshold, the hardware will set TSIF to 1 and wake up
the CPU out of power-down state. There is a hardware averaging circuit inside the TSU module, which can average
the maximum of four consecutive scans of the same channel. The TSSAMP [1: 0] register is used to configure the
number of samples. {TSDATAH, TSDATAL} stores average result.

22.3 Operation Steps When Touch Key Function is Used only

1. Turn on the TSU power switch TSPD = 0, select the channel to be scanned, and the registers are TSCHEN1

and TSCHENZ2.
2. Set the TSRT content to 0x00, which means that the LED driver time-sharing multi-tasking function is not

enabled.
3. Configure the switching frequency SCR [2: 0] and discharge time DT [2: 0] according to the value of Cref and
the touch key capacitor, and select the internal comparator reference voltage TSVR [1: 0] according to the

required scan time and sensitivity.
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Configure the SINGLE bit to determine whether the scan is stopped automatically or continuously. Configure
TSSAMP [1: 0] to allow a channel to be resampled up to four times. If the CPU task is heavy, configure
TSWAIT to use the TSIF status to delay scanning of the next channel.

Configure TSDCEN to enable internal digital comparison function if necessary.

Set TSGO=1 to start the touch key scanning. You can read TSWKCHN [3: 0] to know which channel is
currently being scanned using software. After finish scanning a channel, the hardware will set TSIF to 1, and
the completed channel number will be written into TSDNCHN [3: 0]. If an overflow occurs, TSOV will also
be set to 1. You should read these registers to decide what to do next in your software. TSIF and TSOV can
only be set by hardware and cleared by software.

If SINGLE = 1, the hardware will clear TSGO automatically and end scanning after one round of scanning,
otherwise TSGO will remain at 1 and continue the new scanning.

If you want to stop the touch key scanning, you can set TSGO to 0 at any time. If you want to reduce power
consumption, you must set TSPD to 1.

22.4 Operation Steps for Wake-up from Low Power Mode using

Touch Key

1. Select the channel to be scanned, the registers are TSCHEN1 and TSCHEN2.

2. Be sure to set the TSRT content to 0x00. At this time, you cannot turn on the LED driver time-sharing
multitasking function.

3. Configure switching frequency SCR [2: 0], discharge time DT [2: 0] and select internal comparator reference
voltage TSVR [1: 0].

4. Set the SINGLE bit to 0 for continuous scanning and set TSWAIT to 0.

5. Configure TSWUCS to determine which clock source is used to wake up the controller, external 32KHz
crystal or internal 32KHz IRC.

6. Configure TSWUTC to determine how often TSU needs to work and enter the power saving mode
automatically after work.

7. Configure TSSAMP [1: 0] to determine the number of scan samples for each channel, configure TSDCEN = 1
to enable the internal digital comparison function.

8. Configure the wake-up threshold {TSTHHx, TSTHLx} for each channel, which will be compared with the
average of the scan results.

9. Enable TSWUEN =1, set TSPD = 1 to turn off the analog power of the TSU module, enable TSIF to wake up
the CPU, then let the MCU enter the power-down state. Once the MCU enters the power-down state, the wake-
up controller inside the TSU starts to work, and controls the power switch, key scan, data comparison, and so
on of the TSU module periodically.

10. If the data result is lower than the set threshold, the hardware will set TSIF to 1, write the key number in
TSDNCHN [3: 0], and the CPU will be woken up, the low power wake-up process ends.

11. After the CPU is awakened, in addition to directly reading TSDNCHN [3: 0] to determine which key is

touched, you can also perform a key scan in the normal working mode to confirm whether the wake-up is
caused by noise interference.

22.5 Registers Related to Touch Key Controller

Bit Address and Symbol Reset

Symbol Description Address B7 B6 B5 B4 B3 B2 B1 BO VS
TSCHENL  |70uch Key Enable Register 1 FB40H | TKEN7 | TKEN6 | TKENS | TKEN4 | TKEN3 | TKEN2 |TKENL|TKENO |0000,0000
TSCHEN2  |14uch Key Enable Register 2 FBALH | TKEN15|TKEN14| TKEN13| TKEN12 | TKEN11 | TKEN10 |TKENS9|TKENS|0000,0000
TSCFGL  |q4uch Key Configuration Register 1 FB42H - SCR[2:0] - DT[2:0] 0000,0000
TSCFG2 Touch Key Configuration Register 2 FBA43H - - | ) | . - ' | TSVR[1:0] | 0000,0000
TSWUTC | ouch key power-down mode wake-up FB44H 0000,0000

time control register

TSCTRL I 1gych Key Control Register FB45H | TSGO | SINGLE | TSWAIT |[TSWUCS | TSDCEN| TSWUEN | TSSAMP[1:0] | 0000,0000
TSSTAL  I1oyuch Key Status Register 1 FB46H || EDWK - - - TSWKCHN[3:0] 0000,0000
TSSTAZ  I1oych Key Status Register 2 FB47H | T1sIF | TSDovV - - TSDNCHN[3:0] 0000,0000
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TERT Touch Key Time Control Register FB48H 0000,0000
TSDATH Touch Key Data High Byte FB49H 0000,0000
TSDATL Touch Key Data Low Byte FBAAH 0000,0000
TSTHOOH  |04ch Key0 Threshold High Byte FB50H 0000,0000
TSTHOOL |1 Key0 Threshold Low Byte FB51H 0000,0000
TSTHOIH  |q4ch Key1 Threshold High Byte FB52H 0000,0000
TSTHOIL  |3qch Key1l Threshold Low Byte FB53H 0000,0000
TSTHO2H Touch Key?2 Threshold High Byte FB54H 0000,0000
TSTHOZL Touch Key2 Threshold Low Byte FB55H 0000,0000
TSTHO3H Touch Key3 Threshold High Byte FB56H 0000,0000
TSTHO3L Touch Key3 Threshold Low Byte FB57H 0000,0000
TSTHO4H Touch Key4 Threshold High Byte FB58H 0000,0000
TSTHOAL Touch Key4 Threshold Low Byte FBS9H 0000,0000
TSTHOSH  |04ch Key5 Threshold High Byte FBSAH 0000,0000
TSTHOSL | guch Key5 Threshold Low Byte FB5BH 0000,0000
TSTHO6H  |104ch Key6 Threshold High Byte FB5CH 0000,0000
TSTHOBL |1 Key6 Threshold Low Byte FBSDH 0000,0000
TSTHOTH  |q4ch Key7 Threshold High Byte FBSEH 0000,0000
TSTHOTL  |3qch Key7 Threshold Low Byte FBSFH 0000,0000
TSTHO8H Touch Key8 Threshold High Byte FBE0H 0000,0000
TSTHOSL Touch Key8 Threshold Low Byte FBE1H 0000,0000
TSTHO9H Touch Key9 Threshold High Byte FB62H 0000,0000
TSTHOSL Touch Key9 Threshold Low Byte FB63H 0000,0000
TSTH10H Touch Key10 Threshold High Byte FB64H 0000,0000
TSTH10L Touch Key10 Threshold Low Byte FBESH 0000,0000
TSTH1IH Touch Key11 Threshold High Byte FB66H 0000,0000
TSTHIL  |qoych Key11 Threshold Low Byte FB67H 0000,0000
TSTH12H Touch Key12 Threshold High Byte FB68H 0000,0000
TSTHIZ2L  gqch Key12 Threshold Low Byte FBEJES 0000,0000
TSTHI3H  qo4ch Key13 Threshold High Byte FBogH 0000,0000
TSTHISL  |3gch Key13 Threshold Low Byte FB6BHY 0000,0000
TSTH14H Touch Key14 Threshold High Byte RB6CH 0000,0000
TSTHIAL  |ouch Key14 Threshold Low Byte FBoRY 0000,0000
TSTH15H Touch Key15 Threshold High Byte RB6EH 0000,0000
TSTH15L | Touch Key15 Threshold Low Byte FB6FH 0000,0000

22.5.1 Touch Key Enable Registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
TSCHEN1 FB40H TKEN7 TKENG6 TKEN5 TKEN4 TKEN3 TKEN2 TKEN1 TKENO
TSCHEN2 FB41H TKEN15 | TKEN14 | TKEN13 | TKEN12 | TKEN11 | TKEN10 | TKEN9 TKENS

TKENDR: Touch key enable bit (n=0~15)
0: Corresponding TKn pin is GPIO
1: Corresponding TKn pin is a touch key

22.5.2 Touch Key Configuration Registers

Symbol Address B7 B6 | B5 | B4 B3 B2 | BL | BO
TSCFG1 FB42H - SCR[2:0] - DT[2:0]
TSCFG2 FB43H - - - | - - - | TSVRI[1:0]

SCR: Configure the switching capacitor working frequency inside the touch key controller (the higher the frequency,
the shorter the charging time)
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Working frequency of ~_ System working frequency
the switching capacitor — 2* (SCR[2:0] + 1)
DT[2:0]: Configure the initial discharge time of Cref inside the touch key controller to ground
DT[2:0] discharge time
000 125 system clocks
001 250 system clocks
010 500 system clocks
011 1000 system clocks
100 2000 system clocks
101 2500 system clocks
110 5000 system clocks
111 7500 system clocks
TSCV[1:0]: Configure the reference voltage inside the touch key controller
TSCV[1:0] reference voltage
00 1/4 AVCC
01 1/2 AvVCC
10 5/8 AVCC
11 3/4 AVCC

22.5.3 Touch key power-down mode wake-up time control register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

TSWUTC FB44H

TSWUTC register is used to configure how often the touch key controller is woken up.
I:32K
32*8* TSWUTC[7:0]

For example: if a external 32.768KHz crystal is used and TSWUTC = 0x80,
Then the wake-up frequency of the touch key controller is 32768 / (32 * 8 * 0x80) = 1Hz, that is to wake up once
every 1 second.

Wake-up frequency =

Note: If the wake-up frequency is set too fast, the wake-up time is not enough to complete a round of key scan,
and the touch key controller will scan continuously and cannot enter the power saving mode.

22.5.4 Touch Key Control Register

Symbol Address | B7 B6 B5 B4 B3 B2 BL | BO

TSCTRL FB45H TSGO SINGLE | TSWAIT | TSWUCS | TSDCEN | TSWUEN TSSAMP[1:0]

TSGO: Touch key controller start control bit
0: Touch key controller does not work.
1: Touch key controller start to work.
SINGLE: Single scan mode control bit
0: Repeat scan mode
1: Single scan mode. If TSGO=1, the hardware will clear TSGO to 0 automatically to terminate the scan after
completing a round of key scan.
Note: IF TSGO = 1 and TSRT is not 0, it means that the touch button controller and LED driver share
GPIO and time-sharing and multiplexing. At this time, the SINGLE control bit is invalid.

TSWAIT: Touch key controller waiting for control
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0: touch key controller repeats scanning automatically
1. After completing one round of scanning, the TSIF is set to 1 by the hardware. At this time, the touch key
controller will pause scanning until the TSIF flag is cleared to 0 and start the next round of scanning.
TSWUCS: clock source selection of touch key controller in low power mode

0: The clock source of the touch key controller in the low power mode is the internal 32K IRC.
1: The clock source of touch key controller in low power mode is external 32K crystal.
TSDCEN: 16-bit digital comparator inside the touch key controller control bit

0: disable 16-bit digital comparator inside the touch key controller

1: enable 16-bit digital comparator inside the touch key controller

Note: If the internal digital comparator of TSU is enabled, the TSIF will be set to 1 only when the touch
sensing data result {TSDATAH, TSDATAL} is less than the threshold {TSTHHx, TSTHLx} set for
the corresponding channel. This function is used to wake up the CPU by touch in low power mode.

TSWUEN: touch key controller low power wake up enable bit

0: disable touch key controller low power wake up function

1: enable touch key controller low power wake up function. After enabled, when the MCU enters the power-

down state, it enters the touch-key low-power wake-up MCU mode immediately. In this mode, the low-power

timing control circuit inside the touch key controller will enable the TSU periodically to perform key touch
scanning. The duty control is used to maintain extremely low average current. TSWUEN is only effective when

the MCU enters power-down mode and TSIF is 0.

Note: There are two 32K oscillators in this chip, one is an external 32K crystal, and the other is an
internal IRC32K oscillator. In the case of non-STOP-mode, the internal IRC32K enable
mechanism is simply using XFR: IRC32KCR [7], the external X32K enable mechanism is simply
using XFR: X2KCR [7]. In the case of STOP-mode, the internal IRC32K enable mechanism is that
in addition to XFR: IRC32KCR [7] must be set to 1, SFR: ENWKT or XFR: TSWUEN must also
be set to 1, the external X32K enable mechanism is that in addition to XFR : X32KCR [7] must be
set to 1, XFR: TSWUEN must also be set to 1. The key point to emphasize is that TSWUEN also
plays the role of enabling or disabling the 32K oscillator in the case of STOP-mode.

TSSAMPJ1:0]: single touch channel repeats scan times setting bits

TSSAMP [1:0] Repeat scan times
00 once
01 2 times
10 3 times
11 4 times

Note: The interrupt flag TSIF will only be set when the number of scans of the same key reaches the
configuration of TSSAMP. At this time, the average value of the results is written in {TSDATAH,
TSDATAL}. However, if any overflow occurs, the hardware will set TSDOV to 1. With TSWKEN
enabled, the average value must be less than the threshold to cause the interrupt flag TSIF to be set
to 1 to wake the CPU.

22.5.5 Touch Key Status Register 1

Symbol Address B7 B6 B5 B4 B3 | B2 | Bl | BO

TSSTA1 FB46H LEDWK - TSWKCHNJ3:0]

LEDWK: working state of touch key controller and LED driver in time-sharing operation
0: The LED driver is in waiting state and the touch key controller is in working state.
1: The LED driver is in working state and the touch key controller is in waiting state.
TSWKCHN [3:0]: touch channel scan status

TSWKCHN [3:0] Touch channel scan status
0000 Touch channel 0 is being scanned
0001 Touch channel 1 is being scanned
0010 Touch channel 2 is being scanned
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0011 Touch channel 3 is being scanned
0100 Touch channel 4 is being scanned
0101 Touch channel 5 is being scanned
0110 Touch channel 6 is being scanned
0111 Touch channel 7 is being scanned
1000 Touch channel 8 is being scanned
1001 Touch channel 9 is being scanned
1010 Touch channel 10 is being scanned
1011 Touch channel 11 is being scanned
1100 Touch channel 12 is being scanned
1101 Touch channel 13 is being scanned
1110 Touch channel 14 is being scanned
1111 Touch channel 15 is being scanned

22.5.6 Touch Key Status Register 2

Symbol Address B7 B6 B5 B4 B3 | B2 | Bl | BO

TSSTA2 FB47H TSIF TSDOV - TSDNCHN][3:0]

TSIF: touch key channel scanning completion flag (cleared by writing 1 using software)

0: Scan has not completed.

1: When the number of scans set by TSSAMP is completed, TSIF is set by the hardware, and TSIF can request
an interrupt to the CPU. If it is in the low-power wake-up mode, the scan data result value is lower than the
set threshold at the same time, then TSIF will be set to 1.

Note: TSIF can only be set by hardware. Software cannot set TSIF to 1. It is important to note that
writing 1 to TSIF in software clears TSIF to 0, and writing 0 to TSIF in software has no effect. If
TSWAIT =1 and TSIF is 1, the TSU is in the pause and wait state. The next key scan will be
continued after the CPU is busy finished and clears the TSIF to 0.

TSDOV: Key scan data overflow flag (cleared by writing 1 using software)

0: The key scan data does not overflow, the scan data is less than or equal to OXFFFF.

1. The key scan data overflows, and the scan data is greater than OXFFFF. At this time, extreme software
configurations (such as TSVR) or system hardware must be adjusted to avoid overflow. TSDOV can only be
set to 1 by hardware. It is cleared by software writing 1 to it. There is no effect on it if software writing 0 to it.

TSDNCHN [3:0]: Touch channel completion status

TSDNCHN [3:0] Touch channel completion status
0000 Scanning of touch channel 0 is completed
0001 Scanning of touch channel 1 is completed
0010 Scanning of touch channel 2 is completed
0011 Scanning of touch channel 3 is completed
0100 Scanning of touch channel 4 is completed
0101 Scanning of touch channel 5 is completed
0110 Scanning of touch channel 6 is completed
0111 Scanning of touch channel 7 is completed
1000 Scanning of touch channel 8 is completed
1001 Scanning of touch channel 9 is completed
1010 Scanning of touch channel 10 is completed
1011 Scanning of touch channel 11 is completed
1100 Scanning of touch channel 12 is completed
1101 Scanning of touch channel 13 is completed
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1110

Scanning of touch channel 14 is completed

1111

Scanning of touch channel 15 is completed

22.5.7 Touch Key Time Control Register

Symbol

Address

B7 | B6 | B5 | B4 | B3 | B2

Bl

BO

TSRT

FB48H

The TSRT register is used to configure the touch key controller and the LED driver to work in time-sharing.
If TSRT is not 00, the touch keycontroller and LED driver are in the time-sharing mode. The length of working time
for the touch key controller is TSRT * T.ep. (Please refer to the LED driver description section for Tiep)

22.5.8 Touch key data registers

Symbol Address B7 | B6 | B5 | B4 | B3 [ B2 | B1L | BO
TSDATH FB49H TSDAT[15:8]
TSDATL FB4AH TSDAT[7:0]
TSDAT[15:0]: Data scanned by touch key

22.5.9 Touch key threshold register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
TSTHOOH FB50H TSTHO00[15:8]
TSTHOOL FB51H TSTHOO0[7:0]
TSTHO1H FB52H TSTHO01[15:8]
TSTHO1L FB53H TSTHO1[7:0]
TSTHO2H FB54H TSTH02[15:8]
TSTHO2L FB55H TSTHO02[7:0]
TSTHO3H FB56H TSTHO3[15:8]
TSTHO3L FB57H TSTHO03[7:0]
TSTHO4H FB58H TSTHO04[15:8]
TSTHO4L FB59H TSTHO04[7:0]
TSTHO5H FB5AH TSTHO05[15:8]
TSTHO5L FB5BH TSTHO05[7:0]
TSTHO6H FB5CH TSTHO6[15:8]
TSTHO6L FB5DH TSTHO6[7:0]
TSTHO7H FB5EH TSTHO07[15:8]
TSTHO7L FB5FH TSTHO07[7:0]
TSTHOSH FB60H TSTHO8[15:8]
TSTHOSL FB61H TSTHO08[7:0]
TSTHO9H FB62H TSTHO9[15:8]
TSTHO9L FB63H TSTH09[7:0]
TSTH10H FB64H TSTH10[15:8]
TSTH10L FB65H TSTH10[7:0]
TSTH11H FB66H TSTH11[15:8]
TSTHI11L FB67H TSTH11[7:0]
TSTH12H FB68H TSTH12[15:8]
TSTH12L FB69H TSTH12[7:0]
TSTH13H FB6AH TSTH13[15:8]
TSTH13L FB6BH TSTH13[7:0]
TSTH14H FB6CH TSTH14[15:8]
TSTH14L FB6DH TSTH14[7:0]
TSTH15H FB6EH TSTH15[15:8]
TSTH15L FB6FH TSTH15[7:0]

TSTHN[15:0]: Touch key scan data threshold. After the digital comparator is enabled, TSIF will be set to 1 by
hardware only when the scan data is below this threshold.

- 858 -



STCB8H Series Manual

22.6 Basic Reference Circuit and Precautions

VCC

P1.4
P15
P16
P17
P13

TK_CAP P3.4

P5.4
VvCC
VREF
GND

P11 20

P1.0
P3.7
P3.6
P35

P3.3
P3.2
P3.1
P3.0

IR IR R
RN w|so|o| oo
py)
)

STC8Hxx

Recommended value | Recommended package

c?

10nF ~ 47nF 0603

R?

470ohm ~ 1Kohm 0603

Note: In the reference circuit diagram, C? is the sensitivity adjustment capacitor for touch keys, and R? is

the ESD protection resistor. In PCB layout, C? and R? must be as close as possible to the IC pins.

22.7 Example Routines

22.7.1 Introduction of touch key configuration software

1. Serial port settings
"COM": select the serial port number;

"Baud rate": Set the baud rate of serial communication, the default is '115200, N, 8, 1. If the main frequency of the
MCU system is set below 5.5296MHz, the baud rate needs to be reduced for normal communication, and 9600 is
recommended. The MCU code needs to modify the definition of "Baudrate" synchronously.

"Open": After setting the serial port parameters, click this button to open the serial port, and the button name becomes

"Close"; click it again to close the serial port, and the button name becomes "Open™.
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2. MCU main frequency setting

"Frequency": drop-down box to select the MCU main frequency to be set.

"Set": The button sends the main frequency setting command to the MCU, and at the same time outputs the message

box to display the message of setting the main frequency.

"Get": The button sends the main frequency acquisition command to the MCU, receives the main frequency
arameters returned by the MCU, and displays it in the output message box.

A sTopEReRE — o
COM: coM4 ~|| Rl | EEHEE: 115200 Izﬁ 22.1184MF ~ || EE | HERE || BEEE | Bh
AR AR (TSCHEN)
[ koo [JTko1 [ ko2 [JTko3 [ Tko4 [ Tkos [JTkos [ Tko7
=E:
[ Tkos [ Tkog k1o k11 1K1z k13 OTK14 O Tkis
=E:
FRRZ#(TSCFG) AREIEHI(TSCTRL)
FrmTIEAE: | BT EEE/(2%5(7H) « i pazh
. . g B o S E 5 ~
SR O » EEEER Z BehEEEHE
{fARATHH: | [REp32K RC v | HrSEbhEER: | EiAmspiefatiing
FIEFEERE: - "
5/8 AVee RIREE: | =iMadswEETe | EEEHE m@EsERELR -
BHEX TRAEAT Al TSWUTC) MRARHAEE =F32K/(32*8* TSWUTC)
AP S S IR ms VRS il (0~255): |0 |
i AR _
MCUE#i=22.1184MHz, & B 7!
MCUE$7=22.1184MHz, SHEVEHE!
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3. Touch Configuration Settings

"Touch key selection™: Check the channel that needs to be set as the touch key function, "Difference" is the key value
difference before and after the touch key is pressed, and the MCU uses half of the difference as the threshold to judge
whether the touch key is pressed.

"Configuration Parameters", "Touch Control": Set the corresponding register parameters through the drop-down box
and check box.

"Custom": You can set the continuous detection time of the touch signal and the wake-up time interval.

"Send Configuration: Click this button to send the touch key configuration parameters to the MCU, and at the same
time output the message box to display the touch key register parameter configuration message.

"Receive configuration™: Click this button to send the obtained touch key configuration to the MCU, receive the
configuration parameters returned by the MCU, and display the obtained touch key register parameter configuration
message in the output message box.

e Y nmmenns R

COM:|CcOM4 ~ || =i | iEfFE: 115200 4 |22.1184MF ~ | BE A EEfn || eSS plafan)

RgiE 2 AIE (TSCHEN)

TKOD TKO1 [ ko2 [JTko3 [ Tko4 [ Tkos [JTkos [ Tko7
gE: [¢40 | s |
[ Tkos [ Tkog k1o k11 1K1z k13 OTK14 TK15
Zig: 1854
FERE#(TSCFG) AREIEHI(TSCTRL) 0
T BEIEEE: | R TERE25(71) ~ [l =z
T E e 9 PRl sEamEt o S ppEEns ~
{fERATEM: | PI2E32K IRC v BELREREE | ZinmaEpiefatiiask
PSSR - "
/8 Alce RASE: MR - EERE:  SRESEREIR -
BEX TAREAT A HI( TSWUTC) BRAR#Es =F32K/(32*8* TSWUTC)
REBIE S AT A ms WRAEAH AR (0~255): | O |
e N

TSCHEN1 = 0x03; TSCHENZ = 0x80; TSCFG1 = O0x7F; TSCFG2 = 0x02; TSCTRL = 0x80; TSRT = 0x00; TSWUTC = 0; #37IAiE = 20
TKOOZ(E = 940; TKOLE{E = 890; TKO2Z{E = 0; TKOZE(E = 0; TKO42(E = 0; TKOSE{S = 0; TKOGZ(E = 0; TKI7Z(E = ;
TKOSZE(E = 0; TKOSZ{E = 0; TKIOE{E = 0; TKI1Z(F = 0; TKI2E{g = 0; TKIIZ(H = 0; TKI4Z{g = 0: TKISE{E = 1854;
el

TSCHEN1 = 0x03; TSCHEN2 = 0x80; TSCFG1 = O0x7F; TSCFG2 = 0x02; TSCTRL = 0x80; TSRT = 0x00; TSWUTC = 0; #3788 = 20
TKOOZ(E = 940; TKOLE{E = 890; TKI2Z{E = 800; TKOZZ(E = 800; TKO4E{H = 800; TKOSE{E = 800; TKOGE(F = 800; TKOTZ|
TKOSZE(E = 800; TKOSZ{E = 800; TK10Z{E = 800; TK11Z(E = 800; TK12Z{g = 800; TK13Z{g = 800; TKI4Z(F = 800; TKI15Z|

BEER! %
© €51

< >
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23 LED Driver

Product line LED driver

STC8H1KO08 family

STC8H1K28 family

STC8H3K64S4 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family o

STC8H4KBATLR family (]

STC8H4K64TLCD family

STC8H4K64LCD family

An LED driver is integrated in STC8H series of microcontrollers.

The LED driver circuit includes a timing controller, 8 COM output pins and 8 SEGMENT output pins. Each pin
has a corresponding register enable bit, which can independently control whether the pin is enabled or not. Pins that
are not enabled can be used as pins for GPIO or other functions.

The LED driver supports three modes: common cathode, common anode, common cathode / common anode. At
the same time, it can select 1/8 ~ 8/8 duty/cycle to adjust the gray scale. So only software is needed to adjust the LED
and digital LED brightness.

After power-on reset, the enable bit LEDON is 0 and the LED driver is turned off. Set LEDON to 1 to enable the
LED driver. If LEDMODE-= 00, the driver works in the common cathode mode. At this time, the selected COM
outputs a low level, the selected SEGMENTS to light LED output high level. Therefore, the forward bias of the LED
between the two points of SEGMENT and COM turns on and lights up. Similarly, if LEDMODE = 01, the driver
works in the common anode mode. At this time, the selected COM outputs a high level, and the selected SEGMENTS
to light the LED output low level. The forward bias of the LED lights up. If LEDMODE = 10, the driver works in the
common cathode / common anode time-sharing drive mode. The COM level is low and high-level time-sharing. The
principle of LED lighting is the same as common cathod and common anode.

In the common cathode mode and the common anode mode, the display RAM address is independent. The
location of display RAM address in the common cathode / common anode time-sharing mode is also read
independently.
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23.1 Internal Structure Diagram of LED Driver

LEDMODE —;—}
LED Clock LED COM Frequency Coifreglller
Fsys —P»{ 1/160 || 1/LEDCKS[7:0] » 1/8
_I RAM address selection
3| Display R/(x(r:wa &e:)ts\e?OMxiDC Display RA('\/_/I\n%a(;:)COMx_DA Rotating logic
) VYYVYVYVYYY YVYVYVVYVYYVYY VVYVVVYYYY
piiatin/md AR
® SEGMENT DATA COM DATA
From GPIO controller 8 From GPIO controller 8
\ 4 A 4
8 8
SEGEN —/—> MUX COMEN MUX
\ : \ :
vvi% vv:%
PAD PAD
Fig. LED driver block diagram
23.2 Registers Related to LED Driver
Symbol Description Address B7 B6 BS Bl Agiress an‘égymbm B2 BL B0 \F;:ISS;

COMEN __ |COM Enable Register FBOOH | C7EN | C6EN | C5EN | C4EN [ C3EN | C2EN | CIEN | COEN [0000,0000
SEGENL __|SEG Enable Register FBO1H | S7EN | S6EN | SSEN | S4EN [ S3EN | S2EN | SIEN | SOEN |0000,0000
SEGENH |SEG Enable Register FBO2H | S15EN | S14EN | S13EN | SI2EN | SI1EN | SIOEN | S9EN | S8EN | 0000,0000
LEDCTRL _|LED Control Register FBO3H | LEDON - LEDMODE[1:0] - LEDDUTY[2:0] 0000,0000
LEDCKS _|LED Clock Divide Register FBO4H 0000,0001
COMO_DA_L |Common Anode Mode Disply FB10H 0000,0000
COM1 DA _L |Common Anode Mode Disply FB11H 0000,0000
COM2_DA_L |Common Anode Mode Disply | FB12H 0000,0000
COM3 DA _L |Common Anode Mode Disply | FB13H 0000,0000
COM4_DA_L |Common Anode Mode Disply | FB14H 0000,0000
COMS5_DA_L |Common Anode Mode Disply | FB15H 0000,0000
COM6_DA_L |Common Anode Mode Disply | FB16H 0000,0000
COM7_DA_H |Common Anode Mode Disply | F17H 0000,0000
COMO0_DA_H [Common Anode Mode Disply | FB18H 0000,0000
COM1_DA_H |Common Anode Mode Disply | FB19H 0000,0000
COM2_DA_H |Common Anode Mode Disply | FB1AH 0000,0000
COM3_DA_H |Common Anode Mode Disply | FB1BH 0000,0000
COM4_DA_H |Common Anode Mode Disply | FB1CH 0000,0000
COM5_DA_H [Common Anode Mode Disply | FB1DH 0000,0000
COM6_DA_H |Common Anode Mode Disply | FB1EH 0000,0000
COM7_DA_H [Common Anode Mode Disply | FB1FH 0000,0000
COMO_DC_L Common Cathode Mode Disply | rgoq 0000,0000
COM1 DC L Common Cathode Mode Disply | rgoq 0000,0000
COM2 DC L Common Cathode Mode Disply FB22H 0000,0000
COM3 DC L Common Cathode Mode Disply FB23H 0000,0000
COM4 DC L Common Cathode Mode Disply FB24H 0000,0000
COMS5_DC L Common Cathode Mode Disply FB25H 0000,0000
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COMS6_DC L

Common Cathode Mode Disply

FB26H

0000,0000

COM7 DC L

Common Cathode Mode Disply

FB27H

0000,0000

COMO_DC_H

Common Cathode Mode Disply

FB28H

0000,0000

COM1_DC_H

Common Cathode Mode Disply

FB29H

0000,0000

COM2_DC_H

Common Cathode Mode Disply

FB2AH

0000,0000

COM3_DC_H

Common Cathode Mode Disply

FB2BH

0000,0000

COM4 DC_H

Common Cathode Mode Disply

FB2CH

0000,0000

COM5_DC_H

Common Cathode Mode Disply

FB2DH

0000,0000

COM6_DC_H

Common Cathode Mode Disply

FB2EH

0000,0000

COM7_DC_H

Common Cathode Mode Disply

FB2FH

0000,0000

23.2.1 COM Enable Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
COMEN FBOOH C7EN C6EN C5EN C4EN C3EN C2EN C1EN COEN
CnEN: COMn enable control bit (n=0~7)
0: disable COMN, keep GPIO function
1: enable COMDN, the corresponding I/O outputs the driving waveform of COM when LEDON = 1.
23.2.2 SEG Enable Registers
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
SEGENL FBO1H S7EN S6EN S5EN S4EN S3EN S2EN S1EN SOEN
SEGENH FBO2H S15EN | S14EN | SI13EN S12EN S11EN S10EN S9EN S8EN
SnEN: SEGn enable control bit (h=0~7)
0: disable SEGn, keep GPIO function
1: enable SEGn, the corresponding 1/O outputs the driving waveform of SEG when LEDON = 1.
23.2.3 LED Control Register
Symbol Address B7 B6 B5 | B4 B3 B2 | B1L | BO
LEDCTRL FBO3H LEDON - LEDMODE[1:0] - LEDDUTY[2:0]
LEDON: LED driver enable control bit
0: disable LED driver
1: enable LED driver.
LEDMODE[1:0]: LED drive mode
LEDMODE[1:0] Drive mode
00 Common cathod mode
01 Common anode mode
10 Common cathod / common anode mode
11 Reserved
LEDDUTY][2:0]: LED grayscale adjustment
LEDDUTY[2:0] LED Duty/cycle LED brightness
000 8/8 100%
001 7/8 87.5%
010 6/8 75%
011 5/8 62.5%
100 4/8 50%
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101 3/8 37.5%
110 2/8 25%
111 1/8 12.5%

23.2.4 LED Clock Divide Register

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

LEDCKS FB04H

LEDCKS: LED clock division control
SYSclk
160 * LEDCKS[7:0]

LED working frequency =

If the value of the register LEDCKS is set too large, it will cause the LED to flicker. Generally, if the LED refresh
frequency is greater than or equal to 75Hz, there will be no obvious flicker.

SYSclk
160 * 8*Ncom*LEDCKS[7:0]

=75HZ

NCOM: The number of COMs enabled, if it is a common cathode/common anode mode, it is twice the number of
COMs

For example: if the operating frequency of the single-chip microcomputer is 11.0592MHz, the operating mode of the
LED is common cathode/common anode mode, COMEN is set to OFFH, even if 8 COMs are available,
11059200/160/8/16 / LEDCKS = 75, LEDCKS < 7.2, so LEDCKS is recommended to be set to 7.

23.2.5 LED data registers of common anode mode

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
COMO0 DA L FB10H
COM1 DA L FB11H
COM2 DA L FB12H
COM3 DA L FB13H
COM4 DA L FB14H
COM5 DA L FB15H
COM6 DA _L FB16H
COM7 DA L FB17H
COMO DA H FB18H
COM1 DA H FB19H
COM2 DA H FB1AH
COM3 DA _H FB1BH
COM4 DA H FB1CH
COMS5 DA H FB1DH
COM6_DA_H FBLEH
COM7 DA H FB1FH

23.2.6 LED data registers of common cathod mode

Symbol | Address | B7 | B6 | B5 | B4 | B3 | B2 | BL [ BO |
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COMO DC L FB20H
COM1 DC L FB21H
COM2 DC L FB22H
COM3_DC L FB23H
COM4 DC L FB24H
COM5_DC L FB25H
COM6 DC L FB26H
COM7 DC L FB27H
COMO_DC_H FB28H
COM1 DC_H FB29H
COM2_DC_H FB2AH
COM3_DC_H FB2BH
COM4 DC_H FB2CH
COM5_DC_H FB2DH
COM6_DC_H FB2EH
COM7 DC_H FB2FH
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23.3 LED Common Cathod Mode (LEDMODE = 00)

xX AN
———\\\——SEGO
D00 D10
®X AN
+—lg—\/\/\—e——SEG1
A\ A\
) <\ ) N\ I SEG2 D00 D01 D02 D03
D02 D12 COMO 1 0 0 1
X h\ . D10 D11 D12 | D13
D03 D13 COM1 0 0 1 1
COMO CcoMm1
Th=o0ne Tiepcycle SEGx state mapping to LED RAM : 1:'High ,0:Hi-Z
> | : < COMKx state : active : Low, inactive : Hi-Z
[
[
COMO HiZ COMO Hi-Z COMO
COmMo Active | Active Active
. I . .
COM1 Hi-Z state COM1 Hi-Z state COM1 Hi-Z state
Active Active
|
D10 OFF
SEGO D00 ON - D00 ON D00 ON
|
D01 OFF
SEGL D01 OFF D11 OFF D11 OFF D01 OFF
(.
D02 OFF D02 OFE D02 OFF
SEG2 D12 ON D12 ON

| |
SEG3 H D03 ON H D13 ON H D03 ON H D13 ON H D03 ON H

I
I
Note : LED duty control : change SEGx low bulse width to adjust LED brightness.
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23.4 LED Common Anode Mode (LEDMODE = 01)

Vabol Vabal
—p—A\/\/\———SEGO

D00 D10
AN N
+— P+ AN\ —e—SEG1
DO1 D11 LED RAM 1:0ON 0:OFF
L7 L o A sEc2 D00 | DOl | D02 | DO3
D02 D12 COMO 1 0 0 1
~ el Eo3 D10 D11 | D12 | D13
AN ——
D03 D13 COM1 0 0 1 1
COMO coMm1
Th =0ne Tiepeyele SEGXx state mapping to LED RAM : 1: Low, 0 : Hi-Z
- - COMXx state : active : High, inactive : Hi-Z
||
[
|
COMO L COMO L COMO
COMO Active (] Active Active
|
COM1 Hi-Z state COM1 Hi-Z state COM1 Hi-Z state

Active Active
(.

D10 OFF
SEGO D00 ON D00 ON D00 ON
|
([
D01 OFE D11 OFE D01 OFF D11 OFE D01 OFE
SEG1 _

I
D02 OFF D02 OFF D02 OFF
SEG2 D12 ON D12 ON

SEG3 H D03 ON H D13 ON H D03 ON H D13 ON H D03 ON H
[
I

Note : LED duty control : change SEGx low i)ulse width to adjust LED brightness.
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23.5 LED Common Cathode/ Common Anode Mode (LEDMODE =

10)
LED RAM 1:0ON 0:OFF
DOOA | DO1A | DO2A | DO3A
COMO 1 0 0 1
DOOC | DO1C | D02C | DO3C
COMO 0 0 1 1
D10A | D11A | D12A | D13A
COM1 0 0 1 1
D10C | D11C | D12C | D13C
COM1 1 0 0 1
Vol Vol SEGO Vol Valal
DOOA D10A DOOC D10C
Vol . Vol SEG1 Valal _ Vol .
DO1A D11A D01C D11C
o~ ‘ A SEG2 A _ Vol .
DO02A D12A D02C D12C
Vol Vlal Volal Vol
> AN DYV =1 VPRGN [ vYyacan
DO3A D13A D03C D13C
/N
COMO com1
Th =0ne Tiep cyce SEGx state mapping to LED RAM : 1: Low , 0 : Hi-Z
> e COMXx state : active : High, inactive : Hi-Z
Ll
[
COMO l COMO Hi-Z state COMO
COMO Active | Active Active
I
L .
com1 Al nts COML com1 Hi-Z state
Active Active
I
DO1A OFF
SEGO DOOA ON uicere 22 D10C ON DOOA ON
I
DO1A OFF
SEG1 w
(|
DO2A OFF D12A ON D12C OFF D02A OFF
SEG2 D02C ON
I
SEG3 DO3A ON DO3C ON D13A ON D13C ON DO3A ON H

[
Note : LED duty control : change SEGx low pulse width to adjust LED brightness.

-870 -



STCB8H Series Manual

23.6 Touch Keys and LED Driver Share 1/O

|
como - :
! ) ) I
| —t active state “Low” is deteqmined by LED controller
! |
| | |
COM1 — t f
| | |
| | |
| | |
| | |
| |
comz | :
Unfinished channel is terminated dI e to time-over
| f!
| | TSU reworks on last unfinished channel
|
Cref _!

|

|
TK6/SEG6 | /

|

|

TK7/SEG5 _| /\

TK8/SEG4

TK9/SEG3

Inactive state is determined by GPIO controller

N

|
}< COMO_DCI5]

COMO_DC[5]

COM1_DCI5] COoM2_DCI5]

com1_DCIs] com2_bcls]

COMO_DC[4] COML_DC[4] COM2_DC[4]

A A

TKGO

COMO_DC[5] COM1_DC[5] COM2_DC[5]

> > > >
> > > >

* TKIF : Set by hardware
Clear by software

HHRRERAR

TKGO : Set by software
Clear by software or hardware

* LEDWK : Set by hardware

R R

LEDWK Clear by hardware
| |
Fig. Touch/LED share timing diagram
(Common Cathode, only COM 0~2 and TK6~TK9 are enabled)
Steps:

1. Select the touch key channel to be scanned. The registers are TSCHEN1 and TSCHENZ2.

2. Configure switching frequency SCR [2: 0], discharge time DT [2: O] and select internal comparator
reference voltage TSVR [1: 0].

3. Configure TSSAMP [1: 0] to determine the number of repeated scans of the same channel. If the CPU task
is heavy, configure TSWAIT to use the TSIF state to delay the next channel scan.

4. If necessary, configure TSDCEN to enable the internal digital comparison function.

5. Set the TSRT content. If the TSRT content is not 0x00, the LED driver time sharing multitasking function
is not enabled.

6. Configure the SEGEN and COMEN registers.

7. Configure LEDCKS to determine the time length of each COM action. This needs to be considered with
the TKRT register to calculate the LED refresh rate.

8. Configure LEDMODE [1: 0] and LEDDUTY according to the operating mode and brightness of the LED
required.

9. Write data to the data registers COMx_DC and COM_DA of the LED.

10. Set TSGO=1, the touch key controller starts scanning.

a)

You can read TSWKCHN [3: 0] using software to know which channel is currently being scanned.
After a channel is scanned, the hardware will set TSIF to 1 and the completed channel number will
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be written into TSDNCHN [3: 0]. If an overflow occurs, TSOV will also be set to 1. Software
should read these registers to decide what to do next. TSIF and TSOV can only be set by hardware
and cleared by software.
b)  When switching to the LED working time, the LEDWK bit is read as 1, which is used to determine
whether the touch key controller is working or the LED driver is working.
c)  Software continuously updates LED data register according to actual needs.
11. If you want to terminate the touch key and LED time-sharing multi-tasking mode, you need to write TSGO
= 0, then the multi-task mode is terminated, the touch key and LED are not working. And the control right
of the 1/O port returns to the GPIO controller.

Note:

1. The SINGLE control bit is invalid in touch key and LED time-sharing multi-tasking mode. Only software
writing TSGO can control the module on and off.

2. When the touch key scan time is terminated and turned to LED action time, the last key is almost
incomplete. At this time, the hardware processing will not produce TSIF, and not update the registers
related to the touch data, but the hardware will remember this channel number. The incomplete channel will
be re-scanned and start a new round of scanning after the LED action period ends and turn to the touch key
scanning time.

3. The circuit diagram of LED and touch multiplexing is as above. It should be noted that the LED’s light-
emitting color is different, and the equivalent capacitance of the LED will be different. The larger the
capacitance, the more unfavorable the touch button, and the zero sensitivity will decrease. Generally speaking,
the capacitance value of the red LED may be 35pF, but the yellow light will be as high as 100pF. At this time,
if you want to increase the sensitivity of the touch button, you can connect a 1N4148 diode in series. The
capacitance of 1N4148 is only 4pF, and 1N4148 string a 100pF yellow LED, the parasitic capacitance of the
key will be slightly smaller than 4pF.

-872 -



23.7 Reference Circuit of Common Cathode Mode

STCB8H Series Manual
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LNOD

LNOD
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23.8 Reference Circuit of Common Anode Mode
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23.9 Reference Circuit of Common Cathode/Common Anode

Mode

. J—«=»——>'ﬂ J—«=»——>'ﬂ J—«=»——>'ﬂ J—«=»——>'ﬂ J—«=»——>'11 J—«=»——>'11 J—«=»——>'11 J—«=»——>'11
. J—«=»——>vﬁ J—«=»——>vﬁ J—«=»——>vﬁ J—«=»——>vﬁ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>'11
. J—E——Nﬂ J—E——Nﬂ J—E——Nﬂ J—E——Nﬂ J—=»——>t1’ J—=»——>t1’ J—=»——>t1’ J—E——nﬂ
. J—«=»——>t3 J—«=»——>t3 J—«=»——>t3 J—«=»——>t3 J—«=»——>t1’ J—«=»——>t1’ J—«=»——>t1’ J—«=»——>'11
. J—«=»——>vﬂ J—«=»——>vﬂ J—«=»——>vﬂ J—«=»——>vﬂ J—«=»——>'1' J—«=»——>'1' J—«=»——>'1’ J—«=»——>'1l
. J—«=»——>v1’ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>v1’ J—«=»——>'11
. J—«=»——>t3 J—«=»——>t3 J—«=»——>t3 J—«=»——>t3 J—«=»——>t1’ J—«=»——>t1’ J—«=»——>t1’ J—«=»——>'11
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23.10 Example Routines

23.10.1 Common cathode/common anode mode drives 16 7-segment

digital tubes

STcs G goeT
4 P1.4/ADC4 MISOT2CSDASI 10/CCP] 3 TRAICOMS conl TEL cepuanc1el 1 —i—FH
¢ P1.3/ADC5 /SCLETICSCLOG ICCRY 3TKS COMS COMD/TED CCPUADCOPL 0 T

D = Em PI HADCERxD_3MCLEO_2/XTALOTK6 COMBEGT TKIS/CMP+/CCPICCPI_2/TxD_I1INT3/P3 Pl o] I3 D
- 7/ADCT TiD 3 ATALLTET/COM) SEGS TKI 4CMP-CCP1 3 R 2 INTUADC 1453 LN i x
= 5 PI AD MOSITICLEOECLICCRD _. TL COH’:G F_] 5 -1 EC 0 TJ LEQ/TI/ADC13 3 5 _"
54 T 1CLROTIADC 1293 4 [ B3
il B 3ABC) MSTAMCLROSS TYECT 3 TED COMD 203 M1 111 8 DA A4S, 4 NIV ADG 11 B3 S
AVCCIVES S5G1 TE1 01 CSCL_4/5CLE_§ INTUADC 10 23, ST
2 04 1F—{ VREF+ SEGI 740 TD ADCS P31 e
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C language code
//Operating frequency for test is 11.0592MHz

#include "'reg51.h"
#include "intrins.h"

sfr POM1 = 0x93;
sfr POMO = 0x94;
sfr P1M1 = 0x91;
sfr P1MO = 0x92;
sfr P2M1 = 0x95;
sfr P2MO0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr P4M1 = 0xb3;
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sfr P4MO
sfr P5M1
sfr P5MO0

#define COMEN

#define SEGENL

#define LEDCTR

#define LEDCKS

#define COMO_DA
#define COM1_DA
#define COM2_DA
#define COM3_DA
#define COM4_DA
#define COM5_DA
#define COM6_DA
#define COM7_DA
#define COMO_DC
#define COM1_DC
#define COM2_DC
#define COM3_DC
#define COM4_DC
#define COM5_DC
#define COM6_DC
#define COM7_DC

char code PATTERNI[16] =

{
0x3f,

0x06,
0x5b,
Ox4f,

0x66,
0x6d,
0x7d,
0x27,
0x7f,

0x6f,

0x77,
0x7c,

0x39,
Ox5E,
0x79,
0x71,

h

void main()

{
P1MO = Oxff;
P1M1 = 0x00;
P3MO0 = Oxff;
P3M1 = 0x00;
P5MO0 = 0x10;
P5M1 = 0x00;

P_SW2 = 0x80;

COMEN = 0xff;
SEGENL = Oxff

110
11
112
113
114
115
116
1
118
119
1A
]
/Ic
/ld
IE
IF

0xb4;
0xc9;
Oxca;

(*(unsigned char volatile xdata *)0xfb00)
(*(unsigned char volatile xdata *)0xfb01)
(*(unsigned char volatile xdata *)0xfb03)
(*(unsigned char volatile xdata *)0xfb04)
(*(unsigned char volatile xdata *)0xfb10)
(*(unsigned char volatile xdata *)0xfb11)
(*(unsigned char volatile xdata *)0xfb12)
(*(unsigned char volatile xdata *)0xfb13)
(*(unsigned char volatile xdata *)0xfb14)
(*(unsigned char volatile xdata *)0xfb15)
(*(unsigned char volatile xdata *)0xfb16)
(*(unsigned char volatile xdata *)0xfb17)
(*(unsigned char volatile xdata *)0xfb20)
(*(unsigned char volatile xdata *)0xfb21)
(*(unsigned char volatile xdata *)0xfb22)
(*(unsigned char volatile xdata *)0xfb23)
(*(unsigned char volatile xdata *)0xfb24)
(*(unsigned char volatile xdata *)0xfb25)
(*(unsigned char volatile xdata *)0xfb26)
(*(unsigned char volatile xdata *)0xfb27)

/lenable COM0~COM7
/lenable SEGO~SEG7

- 876 -



STCB8H Series Manual

LEDCTRL = 0x20; /I Common cathode/common anode mode for LED driver
LEDCKS =7; /I Set the LED refresh rate
COMO_DA = PATTERNIO0]; /I Set the LED display content

COM1_DA = PATTERNI[L];
COM2_DA = PATTERN[2];
COM3_DA = PATTERN[3];
COM4_DA = PATTERN[4];
COM5_DA = PATTERN[5];
COM6_DA = PATTERN][6];
COM7_DA = PATTERN[7];

COMO_DC = PATTERNI[S];

COM1_DC = PATTERN[9];

COM2_DC = PATTERNI[10];
COM3_DC = PATTERN[11];
COM4_DC = PATTERN[12];
COMS5_DC = PATTERN[13];
COM6_DC = PATTERN[14];
COM?7_DC = PATTERN[15];

LEDCTRL |= 0x80; /l Start LED driver
P_SW2 &= ~0x80;

while (1);
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24 RTC real time clock

Product line

RTC

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family A version

STC8H8K64U family B version

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family

STC8H4K64LCD family

The STC8H2K®64T series single-chip microcomputer integrates a real-time clock control circuit, which mainly
has the following characteristics:

Low power consumption: RTC module working current is as low as 10uA
Long time span: support from 2000 to 2099, and automatically judge leap years
Alarm clock: support a group of alarm clock settings

Support multiple interrupts: alarm interrupt, day interrupt, hour interrupt, minute interrupt, second
interrupt, 1/2 second interrupt, 1/8 second interrupt, 1/32 second interrupt

Support power-down wake-up

24.1 RTC related registers

Bit Address and Symbol Reset

Symbol Description Address 57 0 = B4 - - B1 - Vel
RTCCR RTC Control register FEGOH - - - RUNRTC | 0000,0000
RTCCFG RTC Configuration register FE61H - - - RTCCKS | SETRTC |0000,0000
RTCIEN RTC Interrupt enable register FE62H | EALAI EDAYI | EHOURI | EMINI ESECI ESEC2I | ESEC8I | ESEC32I {0000,0000
RTCIF RTC Interrupt request register | FE63H | ALAIF DAYIF | HOURIF | MINIF SECIF | SEC2IF | SECS8IF | SEC32IF {0000,0000
ALAHOUR |RTC alarm hour value FE64H - 0000,0000
ALAMIN RTC alarm minute value FE65H - 0000,0000
ALASEC RTC alarm second value FE66H - 0000,0000
ALASSEC |RTC alarm 1/128 second value | FE67H 0000,0000
INIYEAR RTC year initialization FE68H 0000,0000
INIMONTH |RTC month initialization FE69H - 0000,0000
INIDAY RTC day initialization FE6AH - 0000,0000
INIHOUR RTC hour initialization FE6BH - 0000,0000
INIMIN RTC minute initialization FE6CH - 0000,0000
INISEC RTC second initialization FE6DH - 0000,0000
INISSEC ~ |RTC 1/128 second FEGEH 0000,0000
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initialization
YEAR RTC year count value FE70H - 0000,0000
MONTH RTC month count value FE71H - - - - 0000,0000
DAY RTC day count value FE72H - - - 0000,0000
HOUR RTC hour count value FE73H - - - 0000,0000
MIN RTC minute count value FE74H - - 0000,0000
SEC RTC second count value FE75H - - 0000,0000
SSEC RTC 1/128 second count FE76H - 0000,0000
value

24.1.1 RTC control register (RTCCR)

Symbol | Address| B7 B6 B5 B4 B3 B2 B1 BO
RTCCR FE6OH - - - - - - RUNRTC

RUNRTC: RTC module control bit
0: Turn off RTC, RTC stops counting
1: Enable RTC and start RTC counting

24.1.2 RTC Configuration Register (RTCCFG)

Symbol |Address B7 B6 B5 B4 B3 B2 B1 BO
RTCCFG FE61H - - = - - - RTCCKS | SETRTC

RTCCKS: RTC clock source selection
0: select external 32.768KHz clock source (The software needs to start the external 32K crystal oscillator firstly)
1: Select internal 32K clock source (The software needs to start the internal 32K crystal oscillator firstly)
SETRTC: Set the initial value of RTC
0: meaningless
1: Trigger RTC register initialization. When SETRTC is set to 1, the hardware will automatically copy the values
in the registers INIYEAR, INIMONTH, INIDAY, INIHOUR, INIMIN, INISEC, INISSEC to the registers YEAR,
MONTH, DAY, HOUR, MIN, SEC, SSEC. After the initial completion, the hardware will automatically clear
the SETRTC bitto 0.

24.1.3 RTC Interrupt Enable Register (RTCIEN)

Symbol |Address B7 B6 B5 B4 B3 B2 B1 BO
RTCIEN FE62H EALAI EDAYI EHOURI EMINI ESECI ESEC2I ESEC8I | ESEC32I

EALAI: Alarm interrupt enable bit
0: Turn off the alarm interrupt
1: Enable alarm interrupt
EDAY: One day (24 hours) interrupt enable bit
0: Turn off one-day interrupt
1: Enable one-day interrupt
EHOURI: One hour (60 minutes) interrupt enable bit
0: Turn off hourly interrupt
1: Enable hourly interrupt
EMINI: One minute (60 seconds) interrupt enable bit
0: Turn off hourly interrupt
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1: Enable hourly interrupt
ESECI: One second interrupt enable bit
0: Turn off the second interrupt
1: Enable second interrupt
ESEC2I: 1/2 second interrupt enable bit
0: Turn off the 1/2 second interrupt
1: Enable 1/2 second interrupt
ESECSI: 1/8 second interrupt enable bit
0: Turn off 1/8 second interrupt
1: Enable 1/8 second interrupt
ESEC32I: 1/32 second interrupt enable bit
0: Disable 1/32 second interrupt
1: Enable 1/32 second interrupt

24.1.4 RTC Interrupt Request Register (RTCIF)

Symbol

Address

B7

B6

B5

B4

B3

B2

Bl

BO

RTCIF

FEG3H

ALAIF

DAYIF

HOURIF

MINIF

SECIF

SEC2IF

SECS8IF

SEC32IF

ALAIF: Alarm interrupt request bit. Need software to clear, software write 1 is invalid.
DAY IF: One day (24 hours) interrupt request bit. Need software to clear, software write 1 is invalid.

HOURIF: One hour (60 minutes) interrupt request bit. Need software to clear, software write 1 is invalid.
MINIF: One minute (60 seconds) interrupt request bit. Need software to clear, software write 1 is invalid.

SECIF: One-second interrupt request bit. Need software to clear, software write 1 is invalid.
SEC2IF: 1/2 second interrupt request bit. Need software to clear, software write 1 is invalid.
SEC8IF: 1/8 second interrupt request bit. Need software to clear, software write 1 is invalid.

SEC32IF: 1/32 second interrupt request bit. Need software to clear, software write 1 is invalid.

24.1.5 RTC Alarm Setting Registers

Symbol

Address

B7

B6

B5

B4

B3

B2

Bl

BO

ALAHOUR

FE64H

ALAMIN

FEG65H

ALASEC

FE66H

ALASSEC

FE67H

ALAHOUR: Set the hour value of the daily alarm.
Note: The value set is not BCD code, but HEX code. For example, if you need to set the hour value from 20 to
ALAHOUR, you need to use the following code to set
MOV DPTR#ALAHOUR
MOV  A#14H
MOVX @@DPTR,A
ALAMIN: Set the minute value of the daily alarm. The digital code is the same as ALAHOUR.
ALASEC: Set the second value of the daily alarm. The digital code is the same as ALAHOUR.
ALASSEC: Set the 1/128 second value of the daily alarm. The digital code is the same as ALAHOUR.

24.1.6 RTC real-time clock initial value setting registers

Symbol |Address B7 B6 | B5 | B4 | B3 | B2 | BL | BO
INIYEAR | FE68H
INIMONTH | FEB9H
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INIDAY FEGAH
INIHOUR FE6BH - -
INIMIN FEG6CH -
INISEC FE6DH -
INISSEC FEGEH

INIYEAR: Set the year value of the current real-time time. The valid range is 00~99. Corresponding to 2000~2099
Note: The set value is not BCD code, but HEX code. For example, if you need to set 20 to INIYEAR, you need
to use the following code to set
MOV  DPTR#INIYEAR
MOV  A#l4H
MOVX @@DPTR,A

INIMONTH: Set the monthly value of the current real-time time. The valid range is 1-12. The number code is the
same as INIYEAR.

INIDAY: Set the daily value of the current real-time time. The valid range is 1~31. The number code is the same as
INIYEAR.

INIHOUR: Set the hour value of the current real-time time. The valid range is 00~23. The number code is the same as
INIYEAR.

INIMIN: Set the minute value of the current real-time time. The valid range is 00~59. The number code is the same
as INIYEAR.

INISEC: Set the second value of the current real-time time. The valid range is 00~59. The number code is the same as
INIYEAR.

INISSEC: Set 1/128 second value of current real time. The valid range is 00~127. The number code is the same as
INIYEAR.

After the user has set the above initial value register, the user also needs to write 1 to the SETRTC bit (RTCCFG.0) to
trigger the hardware to load the initial value into the RTC real-time counter

Also note: the hardware will not check the validity of the initialized data. When setting the initial value, the user must
ensure the validity of the data and cannot exceed its valid range.

24.1.7 RTC real-time clock count registers

Symbol |Address B7 B6 B5 B4 B3 B2 Bl BO
YEAR FE70H
MONTH FE71H
DAY FE72H
HOUR FE73H
MIN FE74H
SEC FE75H
SSEC FE76H

YEAR: The year value of the current real time. Note: The value of the register is not BCD code, but HEX code
MONTH: The monthly value of the current real-time time. The number code is the same as YEAR.

DAY: The daily value of the current real time. The number code is the same as YEAR.

HOUR: The hour value of the current real time. The number code is the same as YEAR.
MIN: The minute value of the current real time. The number code is the same as YEAR.
SEC: The second value of the current real time. The number code is the same as YEAR.

SSEC: 1/128 second value of current real time. The number code is the same as YEAR.

Note: YEAR, MONTH, DAY, HOUR, MIN, SEC, and SSEC are all read-only registers. If you need to write to these
registers, you must use the registers INIYEAR, INIMONTIH, INIDAT, INIHOU, INIMIN, INISEC,

INISSEC and SETRTC are implemented.
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24.2 RTC reference circuit diagram (without VBAT pin)
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24.3 RTC practical circuit diagram
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24.4 Example Routines

24.4.1 Serial port printing RTC clock example

C language code

//Operating frequency for test is 22.1184MHz. It is necessary to load the C language code file and the following assembly code file
into the same project for use

#include "reg51.h"
#include "intrins.h"
#include "'stdio.h"

sfr TH2 = 0xD6;

sfr TL2 = 0xD7;

sfr AUXR = Ox8E;

sfr P_SW2 = 0xBA;

sfr P1M1 = 0x91;

sfr P1MO = 0x92;

sfr POM1 = 0x93;

sfr POMO = 0x94;

sfr pP2M1 = 0x95;

sfr P2MO = 0x96;

sfr P3M1 = 0xb1;

sfr P3MO = 0xb2;

sfr P4M1 = 0xbs3;

sfr P4MO = 0xb4;

sfr P5M1 = 0xc9;

sfr P5MO = Oxca,;

#define  RTCCR (*(unsigned char volatile xdata *)0xfe60)
#define  RTCCFG (*(unsigned char volatile xdata *)0xfe61)
#define  RTCIEN (*(unsigned char volatile xdata *)0xfe62)
#define  RTCIF (*(unsigned char volatile xdata *)0xfe63)
#define  ALAHOUR (*(unsigned char volatile xdata *)0xfe64)
#define ~ ALAMIN (*(unsigned char volatile xdata *)0xfe65)
#define  ALASEC (*(unsigned char volatile xdata *)0xfe66)
#define  ALASSEC (*(unsigned char volatile xdata *)0xfe67)
#define  INIYEAR (*(unsigned char volatile xdata *)0xfe68)
#define  INIMONTH (*(unsigned char volatile xdata *)0xfe69)
#define  INIDAY (*(unsigned char volatile xdata *)0xfe6a)
#define  INIHOUR (*(unsigned char volatile xdata *)0xfe6b)
#define  INIMIN (*(unsigned char volatile xdata *)0xfe6c)
#define  INISEC (*(unsigned char volatile xdata *)0xfe6d)
#define  INISSEC (*(unsigned char volatile xdata *)0xfe6e)
#define  YEAR (*(unsigned char volatile xdata *)0xfe70)
#define  MONTH (*(unsigned char volatile xdata *)0xfe71)
#define DAY (*(unsigned char volatile xdata *)0xfe72)
#define  HOUR (*(unsigned char volatile xdata *)0xfe73)
#define  MIN (*(unsigned char volatile xdata *)0xfe74)
#define  SEC (*(unsigned char volatile xdata *)0xfe75)
#define  SSEC (*(unsigned char volatile xdata *)0xfe76)
#define  MAIN_Fosc 22118400L

#define  Baudrate 115200L
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#define TM
bit B1S_Flag;
void RTC_config(void);

void UartInit(void)

(65536 -(MAIN_Fosc/Baudrate/4))

{
SCON = (SCON & 0x3f) | 0x40;
TL2 =TM,;
TH2 =TM>>8;
AUXR |= 0x15;
}
void UartPutc(unsigned char dat)
{
SBUF = dat;
while(T1==0);
TI=0;
}
char putchar(char c)
{
UartPutc(c);
return c;
}

void RTC_Isr() interrupt 13
{

char store;

store = P_SW2;

P_SW2 |= 0x80; /I Enable XFR access

if(RTCIF & 0x08)

{
RTCIF &= ~0x08;
B1S_Flag =1;

}

P_SW?2 = store;

}

void main(void)

{
POM1=0; POMO=0;
P1IM1=0; P1MO0=0;
P2M1=0; P2MO0=0;
P3M1=0; P3M0=0;
P4M1=0; P4MO=0;
P5M1=0; P5MO0=0;

Uartlnit();
RTC_config();
EA=1;

/I Determine whether it is the second interrupt

//set as quasi-bidirectional port
//set as quasi-bidirectional port
//set as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port
/Iset as quasi-bidirectional port

printf(""RTC Test Programme\r\n™");

while (1)

/I clear interrupt flag

/I UART sends a string
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}

{
if(B1S_Flag)
{
B1S_Flag = 0;
P_SW2 |= 0x80; /I Enable XFR access
printf(**Year=20%bd "', YEAR);
printf(**Month=%bd "', MONTH);
printf("*Day=%bd **, DAY);
printf(""Hour=%bd "', HOUR);
printf("*Minute=%bd "', MIN);
printf(**Second=%bd ", SEC);
printf(*"\r\in*");
P_SW2 &= ~0x80; /IDisable XFR access
}
}

void RTC_config(void)

{

1
1
1
1

P_SW2 |= 0x80;

/[Select Internal 32K
IRC32KCR = 0x80;

while (1(IRC32KCR & 0x01));
RTCCFG |= 0x02;

/ISelect external 32K
X32KCR = 0xcO0;

while (1(X32KCR & 0x01));
RTCCFG &= ~0x02;

INIYEAR = 21;
INIMONTH = 12;
INIDAY = 31;
INIHOUR = 23;
INIMIN = 59;
INISEC = 50;
INISSEC = 0;
RTCCFG |= 0x01;

RTCIF =0;
RTCIEN = 0x08;
RTCCR = 0x01;
P_SW2 &= ~0x80;

/[Enable XFR access

//Start the internal 32K oscillator
//Wait for the clock to stabilize
//Select Internal 32K as RTC clock source

/IStart the external 32K crystal oscillator
//Wait for the clock to stabilize
//Select external 32K as RTC clock source

11Y:2021

1IM:12

//D:31

//H:23

/IM:59

1/S:50

11S/128:0

/[Trigger RTC register initialization

/lclear interrupt flag

//[Enable RTC second interrupt
/I Enable RTC

/IDisable XFR access

Assembly code

; Save the following code as an ASM format file and load it into the project together, for example: isr.asm

CSEG AT 0123H
JMP 006BH

END
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25 LCD driver (Traditional segment/stroke LCD

driver)

Product line LCD driver

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family o

STC8H4KB4LCD family (]

Some microcontrollers of the STC8H series integrate an LCD driver, which can be used to drive the LCD. It can
drive up to 4COM*40SEG dot matrix LCD.

Ports corresponding to the COM line:

COM?7 COM6 COM5 COM4 COM3 COM?2 CcoMm1 COMO
- - - - P3.6 P3.5 P5.1 P5.0
Ports corresponding to SEG lines:

SEG39 SEG38 SEG37 SEG36 SEG35 SEG34 SEG33 SEG32
P6.3 P6.2 P6.1 P6.0 P7.0 P7.1 P7.2 P7.3
SEG31 SEG30 SEG29 SEG28 SEG27 SEG26 SEG25 SEG24
P3.7 P4.1 P4.2 P4.3 P4.4 P2.0 P2.1 P2.2
SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16
P2.3 P2.4 P2.5 P2.6 P2.7 P4.5 P4.6 P0.0
SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8
P0.1 P0.2 P0.3 P0.4 P5.2 P5.3 P0.5 P0.6
SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO

P0.7 P1.0 P1.1 P4.7 P1.2/P7.4 | P13/P7.5 | P1.4/P7.6 | P1L5/P7.7

25.1 LCD function pins switch

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
LCDCFG2 FB81H - - - - SEG3PS SEG2PS | SEGIPS | SEGOPS
SEG3PS: SEG3 control pin selection bit
SEG3PS SEG3
0 P1.2
1 P7.4
SEG2PS: SEG2 control pin selection bit
SEG2PS SEG2
0 P1.3
1 P7.5
SEGI1PS: SEG1 control pin selection bit
SEG1PS SEG1
0 P14
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| 1 | P7.6 |
SEGOPS: SEGO control pin selection bit
SEGOPS SEGO
0 P15
1 P7.7

25.2 LCD related registers

. Bit Address and Symbol
Symbol Description Address 57 B6 B5 B4 B3 B2 | Bl | B0 Reset value
LCDCFG  |LCD configuration register FB80OH | CKSEL - - - VRLPSEL VLCDSEL[2:0] 0xxx,0000
LCDCFG2 [LCD configuration register 2 | FB81H - - - - SEG3PS | SEG2PS | SEGLPS | SEGOPS | xxxx,0000
DBLEN |Dead  time length| eggopy ; ; ; - ; DBLEN[2:0] XXX, X000
configuration
COMLENL |COM  time  length) oo, COMLEN[7:0] 0000,0000
configuration low bits
COMLENM |COM time — length) oo, COMLEN[15:8] 0000,0000
configuration medium bits
comM time length
COMLENH configuration high bits 9 FB85H - - - ‘ - ‘ COMLENT[19:16] Xxxxx,0000
BLINKRATE E'e';'l‘:trer Rate  Configuration| gge, BLANKRATE[7:0] 1000,0000
LCDCR LCD control register FB87H - - - - - ACTMODE[1:0] ENLCD | xxxx,x000
COMON  |COM Line Enable Register FB88H - - - - COM3 COM2 CoM1 COMO XXXx,0000
SEGON1 |SEG Line Enable Register 1 FB8AH SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO 0000,0000
SEGON2 |SEG Line Enable Register 2 FB8BH | SEG15 | SEG14 | SEG13 | SEG12 SEG11 SEG10 SEG9 SEG8 0000,0000
SEGON3  |SEG Line Enable Register 3 FB8CH | SEG23 | SEG22 | SEG21 | SEG20 SEG19 SEG18 SEG17 SEG16 0000,0000
SEGON4  |SEG Line Enable Register 4 FB8DH | SEG31 SEG30 | SEG29 | SEG28 SEG27 SEG26 SEG25 SEG24 0000,0000
SEGON5  |SEG Line Enable Register 5 FB8EH | SEG39 | SEG38 | SEG37 | SEG36 SEG35 SEG34 | SEG33 SEG32 0000,0000
COSEGVO0 [COSEG7_0 Data Register FB9OH C0S7 C0S6 C0S5 C0S4 C0S3 C0S2 C0S1 C0S0 0000,0000
COSEGV1 |COSEG15_8 Data Register FB91H C0S15 C0S14 | C0S13 | CO0s12 C0S11 C0S10 C0Ss9 C0S8 0000,0000
COSEGV2 |COSEG23_16 Data Register FB92H C0S23 C0S22 | C0S21 | C0S20 C0S19 C0S18 C0S17 C0S16 0000,0000
COSEGV3 |COSEG31_24 Data Register FB93H C0S31 C0S30 | C0S29 | CO0S28 C0S27 C0S26 C0S25 C0S24 0000,0000
COSEGV4 |COSEG39_32 Data Register FB94H C0S39 C0S38 | C0S37 | C0S36 C0S35 C0S34 C0S33 C0S32 0000,0000
C1SEGVO0 [CISEG7_0 Data Register FB98H C1S87 C1S6 C1S5 C154 C1S3 C1S2 C1S1 C1S0 0000,0000
CISEGV1 |CI1SEG15_8 Data Register FB99H C1S15 C1S14 | C1S13 | C1s12 C1s11 C1S10 C1s9 C1S8 0000,0000
C1SEGV2 |C1SEG23_16 Data Register FBY9AH | C1S23 C1822 | C1S21 | C1S20 C1S19 C1518 C1817 C1S16 0000,0000
C1SEGV3 |CISEG31_24 Data Register FB9BH | C1S31 C1S30 | C1S29 | C1S28 C1S27 C1S526 C1S825 C1S24 0000,0000
C1SEGV4 |C1SEG39_32 Data Register FB9CH | C1S39 C1S38 | C1S37 | C1S36 C1S35 C1S34 C1S33 C1S832 0000,0000
C2SEGVO0 [C2SEG7_0 Data Register FBAOH C257 C2S6 C2S5 C254 C2S3 C2S2 C2S1 C2S0 0000,0000
C2SEGV1 |C2SEG15_8 Data Register FBA1H C2S15 C2S14 | C2S13 | C2S12 C2s11 C2S10 C2s9 C2S8 0000,0000
C2SEGV2 |C2SEG23_16 Data Register FBA2H | C2S23 C2822 | C2S21 | C2S20 C2519 C2518 C2S817 C2S16 0000,0000
C2SEGV3 |C2SEG31_24 Data Register FBA3H | C2S31 C2S30 | C2S29 | C2S28 C2S27 C2526 C2525 C2524 0000,0000
C2SEGV4 |C2SEG39_32 Data Register FBA4H C2S39 C2S38 | C2S37 | C2S36 C2S35 C2S34 C2S33 C2832 0000,0000
C3SEGVO0 |C3SEG7_0 Data Register FBASH C3s7 C3S6 C3S5 C354 C3S3 C3S2 C3S1 C3S0 0000,0000
C3SEGV1 [C3SEG15_8 Data Register FBA9H [ C3S15 C3S14 | C3S13 | C3S12 C3S11 C3S10 C3S9 C3S8 0000,0000
C3SEGV2 |C3SEG23 16 Data Register | FBAAH | C3S23 C3822 | C3s21 | C3Ss20 C3519 C3S18 C3s17 C3S16 0000,0000
C3SEGV3 |C3SEG31_24 Data Register FBABH | C3S31 C3S30 | C3sS29 | C3S28 C3S827 C3526 C3525 C3524 0000,0000
C3SEGV4 |C3SEG39_32 Data Register FBACH | C3S39 C3S38 | C3S37 | C3S36 C3S35 C3S34 C3S33 C3S32 0000,0000
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25.2.1 LCD configuration register (LCDCFG)

Symbol Address B7 B6 B5 B4 B3 B2 | Bl1L | BO
LCDCFG FB8OH CKSEL - - - VRLPSEL VLCDSEL[2:0]

CKSEL: LCD clock source selection

0: Select CPU clock as LCD clock source

1: Select external 32K crystal oscillator as LCD clock source
VRLPSEL: not used temporarily, it is recommended to setitto 0
VLCDSEL: VLCD voltage select bit

VLCDSEL[2:0] VLCD
000 0.65*VCC
001 0.70%VCC
010 0.75*VCC
011 0.80*VCC
100 0.85*VCC
101 0.90*VCC
110 0.95*VCC
111 1.00*VCC

For example:

If the VCC is 3.3V and the LCD is 3.0V powered, VLCDSEL can be set to 101B, that is, the VLCD voltage can be
set to 3.3V*0.90=2.97V,

If the VCC is 5.0V and the LCD is 3.0V powered, VLCDSEL can be set to 000B, that is, set the VLCD voltage to
5.0V*0.65=3.25V;

25.2.2 LCD configuration register 2 (LCDCFG2)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
LCDCFG2 FB81H - - - - SEG3PS | SEG2PS | SEGIPS | SEGOPS
SEG3PS: SEG3 control pin selection
SEG3PS SEG3
0 P1.2
1 P7.4
SEG2PS: SEG2 control pin selection
SEG2PS SEG2
0 P1.3
1 P7.5
SEGI1PS: SEG1 control pin selection
SEG1PS SEG1
0 P14
1 P7.6
SEGOPS: SEGO control pin selection
SEGOPS SEGO
0 P1.5
1 P7.7
25.2.3 Dead Time Length Configuration Register (DBLEN)
Symbol Address B7 B6 B5 B4 B3 B2 | BL [ BO
DBLEN FB82H - - DBLEN[2:0]

DBLENTJ2:0]: Set the length of dead ti

me when LCD display
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25.2.4 COM Time Length Configuration Registers (COMLENX)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO
COMLENL FB83H COMLEN([7:0]
COMLENM FB84H COMLENTJ15:8]
COMLENH FB85H [ - 1 - ] - COMLENJ19:16]

COMLENTJ19:0]: Set the COM time length for LCD display

25.2.5 Flicker Rate Configuration Register (BLANKRATE)

Symbol

Address

B7 | B6 | Bs | B4 | B3 | B2 | B1L | BO

BLANKRATE

FB86H

BLANKRATE[7:0]

BLANKRATE[7:0]: Set the blinking rate of LCD in blinking mode

25.2.6 LCD Control Register (LCDCR)

Symbol Address B7 B6 B5 B4 B3 B2 | B1 BO
LCDCR FB87H - - - - ACTMODEJ1:0] ENLCD
ACTMODE[1:0]: Set LCD dlsplay mode
ACTMODE[1:0] Mode
00 normal display mode
01 Always light mode
10 Always dark mode
11 Blink mode
ENLCD: LCD module enable control bit
0: disable LCD module
1: enable LCD module
25.2.7 COM Line Enable Register (COMON)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
COMON FB8SH - - - COM3 COM2 CcCom1 COMO
COMn: COMn enable control blt (n=0~3)
0: disable COMN(The corresponding port is normal 10)
1: enable COMn
25.2.8 SEG Line Enable Register (SEGONX)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
SEGON1 FBSAH SEG7 SEG6 SEG5 SEG4 SEG3 SEG?2 SEG1 SEGO
SEGON2 FB8BH SEG15 SEG14 | SEG13 SEG12 SEG11 SEG10 SEG9 SEG8
SEGON3 FBSCH SEG23 SEG22 | SEG21 SEG20 SEG19 SEG18 | SEG17 SEG16
SEGON4 FBSDH SEG31 SEG30 | SEG29 SEG28 SEG27 SEG26 | SEG25 SEG24
SEGON5 FBSEH SEG39 SEG38 | SEG37 SEG36 SEG35 SEG34 | SEG33 SEG32
SEGn: SEGn enable control bit (n=0~39)
0: disable SEGn (The corresponding port is normal 10)
1: enable SEGn
25.2.9 LCD Data Registers (CXSEGVX)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
COSEGV0 FBYOH C0s7 C0S6 C0S5 C0S4 C0S3 C0S2 Cos1 C0S0
COSEGV1 FB91H C0S15 C0S14 | CO0S13 C0S12 Co0s11 C0S10 C0S9 C0s8
COSEGV?2 FB92H C0S23 C0S22 | C0S21 C0S20 C0s19 C0s18 C0s17 C0S16
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COSEGV3 FB93H C0S31 C0S30 C0S29 C0S28 C0S27 C0S26 C0S25 C0S24
COSEGV4 FB94H C0S39 C0S38 C0S37 C0S36 CO0S35 C0S34 C0S33 C0S32
C1SEGVO FB98H C1S7 C1S6 C1S5 C154 C1S3 C1S2 C1S1 C1S0
C1SEGV1 FB99H C1S815 C1S14 C1S13 C1S812 Cis11 C1S10 C1s9 C1S8
C1SEGV2 FB9AH C1S23 C1S22 C1S821 C1S20 C1S19 C1S18 C1817 C1S16
C1SEGV3 FB9BH C1S31 C1S30 C1S29 C1S28 C1S27 C1S26 C1S25 C1S24
C1SEGV4 FB9CH C1S39 C1S38 C1S37 C1S36 C1S35 C1S34 C1S33 C1S32
C2SEGV0 FBAOH C257 C2S6 C2S5 C254 C2S3 C252 C2S1 C2S0
C2SEGV1 FBAI1H C2815 C2S14 C2S13 C2812 C2s11 C2S10 C259 C2S8
C2SEGV2 FBA2H C2S23 C2S522 C2S821 C2S20 C2S19 C2S18 C2817 C2S16
C2SEGV3 FBA3H C2S31 C2S30 C2529 C2528 C2527 C2526 C2S525 C2524
C2SEGV4 FBA4H C2S39 C2538 C2S37 C2S36 C2S35 C2S34 C2S33 C2532
C3SEGV0 FBASH C357 C3S6 C3S5 C354 C3S3 C352 C3S1 C3S0
C3SEGV1 FBASH C3S15 C3S14 C3S13 C3S12 C3S11 C3S10 C3S9 C3S8
C3SEGV2 FBAAH C3S23 C3S522 C3S21 C3S20 C3S19 C3S18 C3S17 C3S16
C3SEGV3 FBABH C3S31 C3S30 C3529 C3528 C3527 C3526 C3S25 C3524
C3SEGV4 FBACH C3S39 C3S38 C3S37 C3S36 C3S35 C3S34 C3S33 C3S532

CmSn: Display data of COMm-SEGh in LCD matrix (m=0~3, n=0~39)
25.3 LCD display related configuration
25.3.1 Configure LCD refresh rate (frame rate)

The configuration of the refresh rate of the LCD refers to setting the time to scan all the dots of the entire LCD.
Generally, the refresh rate of the LCD is configured to be 55 to 60 Hz, and the display effect is the best.

In the LCD module of STC8H, the refresh rate is mainly set by DBLEN, COMLENL, COMLENM,
COMLENH and COMON registers.

LCD Clock frequency

LCD refresh rate = (H2)
(DBLEN[2:0] + COMLEN[19:0] + 1) * number of COM

For example: CPU operating frequency is 24MHz, select CPU clock as LCD clock source, enable
COMO~COM3, then DBLEN can be set to 2, COMLEN can be set to 99997 (ie COMLENH=0x01,
COMLENM=0x86, COMLENL=0x9D), thus The LCD refresh rate can be obtained as
24000000/(4*(2+99997+1))=60Hz

25.3.2 Configure LCD Flicker Rate

When the display mode of the LCD is configured as blinking mode, the blinking rate of the LCD is set by the
BLANKRATE register.

LCD refresh rate

LCD blink rate = (Hz)
BLANKRATE[7:0] * 2
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26 LCM interface (8/16-bit color screen module

18080/M6800 interface)

Product line LCM

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family A version

STC8H8K64U family B version

STC8H2K6AT family

STC8H4KB4TLR family

STC8H4KB4TLCD family

STC8H4K64LCD family

Some microcontrollers of the STC8H series integrate an LCM interface controller, which can be used to drive
the current popular LCD modules. It can drive 18080 interface and M6800 interface color screen, support 8-bit and
16-bit data width.
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26.1 LCM interface function pin switch

Symbol | Address B7 B6 B5 | B4 B3 [ B2 B1 BO
LCMIFCFG FE50H LCMIFIE - LCMIFIP[L:0] LCMIFDPS[1:0] D16 D8 | M68_180
LCMIFCFG2 FE51H LCMIFCPS[1:0] | SETUPT[2:0] HOLDT[1:0]

LCMIFCPS[1:0]: LCM interface control pin selection bit
. RD signal of 18080 WR signal of 18080
souliFeRs i )R E signal of M6800 RW signal of M6800
00 P4.5 P4.4 P4.2
01 P4.5 P3.7 P3.6
10 P4.0 P4.4 P4.2
11 P4.0 P3.7 P3.6
LCMIFDPS[1:0]: 8-bit data LCM interface data pin selection bit
LCMIFDPS [1:0] | D16 _D8 Data byte DAT[7:0]
00 0 P2[7:0]
01 0 P6[7:0]
10 0 P2[7:0]
11 0 P6[7:0]
LCMIFDPS[1:0]: 16-bit data LCM interface data pin selection bit
LCMIFDPS [1:0] | D16 D8 | High byte DAT[15:8] Low byte DAT[7:0]
00 1 P2[7:0] PO[7:0]
01 1 P6[7:0] P2[7:0]
10 1 P2[7:0] {PO[7:4],PA[7],P4[6],PA[3],PA[L]}
11 1 P6[7:0] P7[7:0]
26.2 Registers Related to LCM

Symbol Description Address 57 B6 B5 Bi|tAddr§Zs <l Symé)gl [ B2 B1 B0 S:ISS;
LCMIFCFG ;S(?fste:”terface Configuration| cegopy | | cMIFIE LCMIFIP[L:0] LCMIFDPS[1:0] |D16_D8| M68_180 |0x00,0000
LCMIFCFG2 ;g@:‘i"ster'gte”ace Configuration| ppg, LCMIFCPS[L:0] SETUPT[2:0] HOLDT[1:0]  |x000,0000
LCMIFCR |LCM Interface Control Register | FE52H | ENLCMIF CMD[2:0] 0xxx,x000
LCMIFSTA [LCM Interface Status Register | FE53H - - - | [ LCMIFIF | 300, xxx0
LCMIDDATL [LCM Interface low byte data FE54H LCMIFDAT[7:0] 0000,0000
LCMIDDATH |LCM Interface high byte data FE55H LCMIFDAT[15:8] 0000,0000
° LCM Interface Configuration Register (LCMIFCFG)

Symbol Address B7 B6 B5 | B4 B3 B2 Bl BO

LCMIFCFG FE50H LCMIFIE - LCMIFIP[1:0] LCMIFDPS[1:0] D16 D8 M68 180

LCMIFIE: LCM interrupt enable control bit
0: disable LCM interface interrupt
1: enable LCM interface interrupt
LCMIFIP[1:0]: LCM interface interrupt priority control bits

LCMIFIP[1:0] | interrupt priority
00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

LCMIFDPS[1:0]: LCM interface data pin selection bit

LCMIFDPS [1:0] | D16 D8 | High byte DAT[15:8] Low byte DAT[7:0]
00 0 N/A P2[7:0]
01 0 N/A P6[7:0]
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10 0 N/A P2[7:0]
11 0 N/A P6[7:0]
00 1 P2[7:0] PO[7:0]
01 1 P6[7:0] P2[7:0]
10 1 P2[7:0] {PO[7:4],PA[7],P4[6],PA[3],PA[1]}
11 1 P6[7:0] P7[7:0]

D16 _D8: LCM interface data width control bit
0: 8-bit data width
1: 16-bit data width

M68_180: LCM interface mode selection bit
0: 18080 mode
1: M6800 mode

26.2.2 LCM Interface Configuration Register 2 (LCMIFCFG2)

Symbol

Address

B7

B6 | BS

B4

| B3 |

B2

BL [ BO

LCMIFCFG2

FESIH

LCMIFCPS[L:0]

SETUPT[2:0]

HOLDT[L:0]

LCMIFCPS[1:0]: LCM mterface control pin selection bit

: RD signal of 18080 WR signal of 18080
“Callresi) | Re E signal of M6800 RW signal of M6800
00 P4.5 P4.4 P4.2
01 P4.5 P3.7 P3.6
10 P4.0 P4.4 P4.2
11 P4.0 P3.7 P3.6

SETUPT[2:0]: Data setup time control bit for LCM interface communication (see timing diagrams in subsequent
chapters for details)
HOLDTI1:0]: Data hold time control bit for LCM interface communication (see the timing diagram in the subsequent
chapters for details)

26.2.3 LCM Interface Control Register (LCMIFCR)

Symbol Address B7 B6 B5 B4 B3 B2 | BL | BO
LCMIFCR FE52H ENLCMIF - - - - CMDI[2:0]
ELCMIF: LCM interface enable control bit
0: Disable LCM interface function
1: Enable LCM interface function
CMD[2:0]: LCM interface trigger command
CMDJ[2:0] trigger command
100 Write command
101 Write data
110 Read command/status
111 Read data
26.2.4 LCM Interface Status Register (LCMIFSTA)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
LCMIFSTA FE53H - - LCMIFIF
LCMIFIF: LCM interface mterrupt request flag needs to be cleared by software
26.2.5 LCM interface Data Registers (LCMIFDATL, LCMIFDATH)
Symbol Address B7 | B6 | B5S | B4 | B3 | B2 | B1L | BO
LCMIFDATL FE54H LCMIFDAT[7:0]
LCMIFDATH FE55H LCMIFDAT[15:8]
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LCMIFDAT: LCM interface data register
When the data width is 8 bits, only the LCMDATL data is valid.
When the data width is 16 bits, it is combined into 16-bit data by LCMDATL and LCMDATH.
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26.3 18080/M6800 mode LCM interface timing diagram

Note: Tready =1 System clock
Tsewp = (SETUPT +1) system clocks
Thod = (HOLDT+1) system clocks

26.3.1 18080 mode

o
Data DAT = weeeeeeeeemeeeeeec 0 s
<
e L R SO
RS
-
S i S S
WR
<
q
RD
@
Setup time Tsewp
Preparation Holding time Thoi
time Treagy
Send command (CMD=100B)
o
Data DAT = wreeeeveemeeeeec 0 e
<
o
RS
o
S S S S
WR
<
",
RD
@
Setup time Tsewp
Preparation Holding time Thoi
time Treagy
Send data (CMD=101B)
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. High
! impedance
Data DAT s\ i Dhemememeeeeeee
-
S L e S S
RS
.
o
WR
<
U — R
RD
<
— — Setuptime Tey, —» -—
Preparation Holding time Tpoiq
time Tready
Read command (CMD=110B)
High
q ]
impedance
Data DAT St T e
.
a0
RS
<
o
WR
o
U - A S
RD
<
—P <— Setup time Teewp —>' ) -
HE A BT H] T ready Holding time Thog

Read data (CMD=111B)
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26.3.2 M6800 mode

q
Data DAT = ssecceeemeemeeeeen . e
.
S N S S
RS
<
S N S S
R/W
<
o
E
S i I
—» A Setuptime Ty, —™ ~—
Preparation Holding time Tpoiq
time Treagy
Send command (CMD=100B)
a0
Data DAT  ssecceeemeemeeeeen 0 e
<
or
RS
<
S L N S S
R/W
<
or
E
L i I
—P W Setuptime Ty, —P™ -—
Preparation Holding time Tpoiq
time Treagy
Send data (CMD=101B)
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o
Data DAT  sseeceeemeemeeeeen . s
-
s e N S S
RS
.
o
R/W
<
a0
E
L S S S
—P A Setuptime Ty, —™ -—
Preparation Holding time Tpoiq
time Tready
Read command (CMD=110B)
q
Data DAT  sseccecemeemeeeeen . e
.
a0
RS
<
o
R/W
o
o
E
L S S S
—» A Setuptime Ty, —™ ~—
Preparation Holding time Tpoiq
time Treagy

Read data (CMD=111B)
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27 DMA (batch data transfer)

Product line DMA

STC8H1KO08 family

STC8H1K28 family

STC8H3K64S4 family

STC8H3K64S2 family

STC8H8K64U family A version

STC8H8K64U family B version

STC8H2K64T family

STC8H4KG4TLR family

STC8H4K64TLCD family

STC8H4K64LCD family

Some microcomputers of the STC8H series support the function of batch data storage, that is, traditional DMA.
The following DMA operations are supported:
® M2M_DMA: read and write data from XRAM memory to XRAM memory
® ADC_DMA: automatically scan the enabled ADC channels and automatically store the converted ADC
data into XRAM
SPI_DMA: automatically exchange data between XRAM data and SPI peripherals
UR1T_DMA: automatically send the data in XRAM through UART1
UR1R_DMA: automatically store the data received from UART1 into XRAM
UR2T_DMA: automatically send the data in XRAM through UART?2
UR2R_DMA: automatically store the data received from UART2 into XRAM
UR3T_DMA: automatically send the data in XRAM through UART3
UR3R_DMA: automatically store the data received from UART3 into XRAM
URAT_DMA: automatically send the data in XRAM through UART 4
UR4R_DMA: automatically store the data received from UART4 into XRAM
LCM_DMA: automatically exchange data between the data in XRAM and the LCM device
The maximum size of each DMA data transfer is 256 bytes.
Each DMA read and write operation to XRAM can be set to 4-level access priority, and the hardware will
automatically perform the access arbitration of the XRAM bus, which will not affect CPU access to XRAM. Under
the same priority, the access order of different DMAs to XRAM is as follows: SPI_DMA, UR1R_DMA,
URLT_DMA, UR2R_DMA, UR2T_DMA, UR3R_DMA, UR3T_DMA, UR4R_DMA, UR4AT_DMA, LCM_DMA,
M2M_DMA, ADC_DMA

27.1 Registers Related to DMA

. Bit Address and Symbol Reset

Symbol Description Address B7 B6 BS B4 B3 | B2 BL | B0 -
DMA_M2M_CFG |M2M_DMA Configuration Register | FAOOH | M2MIE - TXACO | RXACO M2MIP[1:0] M2MPTY][1:0] 0x00,0000
pMA_M2M_CR [M2M_DMA Control Register FAOIH [ ENM2M | TRIG - - - - -] - 00XX,XXXX
pmA_M2M_STA [M2M_DMA Status Register FAO2H - - | [ M2MIF [0, xxx0

M2M_DMA Total Bytes Need to be

DMAMMAMT | Ferred v FAO3H 0000,0000
DMA_M2M_DONE l‘\B/IthE/IS_DMA Transfer Completed FAO4H 0000,0000
DMA_M2M_TXAH |M2M_DMA Send High Address FAO5H 0000,0000
DMA M2M_TXAL [M2M_DMA Send Low Address FAO06H 0000,0000
DMA_M2M_RXAH |M2M_DMA Receive High Address | FAO7H 0000,0000
DMA_M2M_RXAL |M2M_DMA Receive Low Address | FAO8H 0000,0000
DMA_ADC_CFG |ADC_DMA Configuration Register | FA10H | ADCIE - ADCMIP[1:0] ADCPTY[1:0] 0xxx,0000
pMA_ADC_CR |ADC_DMA Control Register FA11H | ENADC | TRIG -] - -] - 00XX,XXXX
DMA_ADC_STA [ADC_DMA Status Register FA12H - - [ - | ADCIF [xxoxx,xxx0
DMA_ADC_RXAH |ADC_DMA Receive High Address | FA17H 0000,0000
omA_ADc RXAL |ADC_DMA Receive Low Address | FA18H 0000,0000
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DMA_ADC_CFG2 ég;ic&ggm Configuration| caygpy | - - - - CVTIMESEL[3:0] X000,0000
DMA_ADC_cHswo | ADC_DMA Channel Enable FALAH| CH15 CH14 CH13 CH12 CH11 I CH10 CH9 I CH8 1000,0000
DMA_ADC_cHswi | ADC_DMA Channel Enable FA1BH CH7 CH6 CH5 CH4 CH3 [ CH2 CH1 | CHo [0000,0001
DMA_SPI_CFG_|SPI_DMA Configuration Register | FA20H | SPIIE | ACT TX |ACT RX - SPIIP[1:0] SPIPTY[1:0] 000x,0000
DMA_sPI_CR [SPI_DMA Control Register FA21H | ENSPI | TRIG_M | TRIG_S - - - - [ CLRFIFO [ 000x,xxx0
DMA sPI_STA |SPI_DMA Status Register FA22H - - - - - | TXOVW [RXLOSS| SPHF  [xxxx,x000
DMA_SPLAMT SPI_DMA Total Bytes Need to be FA23H 0000,0000
Transferred
DMA_SPI_DONE Z;EEMA Transfer  Completed FA24H 0000,0000
DMA_sPI_TXAH |SPI_DMA Send High Address FA25H 0000,0000
DMA sPI_TXAL [SPI_DMA Send Low Address FA26H 0000,0000
DMA sPLRXAH |SP1_DMA Receive High Address FA27H 0000,0000
DMA _sPI_RXAL |SPI_DMA Receive Low Address FA28H 0000,0000
DMA_sPI_CFG2 |SP1_DMA Configuration Register2 | FA29H - - - - - I WRPSS SSS[1:0] XXXX,X000
DMA URLT CFG g?gli;ErDMA Configuration| cpa04 | Ur1TIE . . ; URLTIP[LO] URLTPTY[L:0] | Oxxx,0000
DMA_URIT_CR [UR1T_DMA Control Register FA31H | ENURIT | TRIG - - - - - - 00XX,XXXX
DMA_URLT_STA |UR1T_DMA Status Register FA32H - - - - - | TXOVW - | URITIF | xxxx,X0x0
DMA_URLT_AMT URL1T_DMA Total Bytes Need to FA33H 0000,0000
be Transferred
DMA_URLT_DONE g;{él’_DMA Transfer Completed FA34H 0000,0000
DMA URIT_TXAH |URLIT_DMA Send High Address FA35H 0000,0000
DMA_URIT_TXAL |URLIT_DMA Send Low Address FA36H 0000,0000
DMA_URIR CFG g?gliggPMA Configuration| Eaggyy | URIRIE | - - - URIRIP[1:0] URLRPTY[L:0]  [0xxx,0000
DMA_URIR CR |URIR_DMA Control Register FA39H | ENURIR - TRIG - - [ - - [ CLRFIFO | 0x0x,xxx0
DMA_URIR_STA |UR1R_DMA Status Register FA3AH - - - - - | - RXLOSS| URIRIF | xxxx,xx00
DMA_URIR_AMT UR1R_DMA Total Bytes Need to FA3BH 0000,0000
be Transferred
DMA_URIR_DONE g;{é?_DMA Transfer Completed FA3CH 0000,0000
DMA URIR_TXAH |URIR_DMA Send High Address FA3DH 0000,0000
pMA_URIR_TXAL |URLIR_DMA Send Low Address FA3EH 0000,0000
DMA_UR2T CFG g?gzi;ErDMA Configuration| Eago | UReTIE | - - - UR2TIP[L:0] UR2TPTY[1:0] |0xxx,0000
DMA_UR2T_CR |[UR2T_DMA Control Register FA41H | ENUR2T | TRIG - - - | - - - 00XX,XXXX
DMA_UR2T_STA |UR2T_DMA Status Register FA42H - - - - - | TXOVW - | UR2TIF | xxxx,X0x0
DMA_URZT_AMT UR2T_DMA Total Bytes Need to FA43H 0000,0000
be Transferred
DMA_UR2T_DONE g;ﬁ:——DMA Transfer  Completed FA44H 0000,0000
omA_UR2T_TXAH |UR2T_DMA Send High Address FA45H 0000,0000
DMA_UR2T_TXAL [UR2T_DMA Send Low Address FA46H 0000,0000
DMA_URZR_CFG g?gziggPMA Configuration| azgyy | URZRIE | - - - UR2RIP[1:0] URZRPTY[1:0]  [0xxx,0000
DMA_UR2R CR |UR2R_DMA Control Register FA49H | ENUR2R - TRIG - - [ - - [ CLRFIFO [0x0x,xxx0
DMA_UR2R_STA |UR2R_DMA Status Register FA4AH - - - - - | - RXLOSS| UR2RIF | xxxx,xx00
DMA_URZR_AMT UR2R_DMA Total Bytes Need to FA4BH 0000,0000
be Transferred
DMA_UR2R_DONE g;ﬁS—DMA Transfer Completed FA4CH 0000,0000
DMA_UR2R_TXAH |UR2R_DMA Send High Address FA4DH 0000,0000
DMA UR2R_TXAL |UR2R_DMA Send Low Address FA4EH 0000,0000
DMA_URST_CFG g?gei';grDMA Configuration| eagon | URSTIE | - - - URSTIP[1:0] URSTPTY[L:0] | 0xxx,0000
DMA_URST_CR |UR3T_DMA Control Register FA51H | ENUR3T | TRIG - - - [ - - [ - 00XX,XXXX
DMA_UR3T_STA |UR3T_DMA Status Register FA52H - - - - - | TXOVW - | URS3TIF [ xxxx,X0x0
DMA_URST_AMT UR3T_DMA Total Bytes Need to FA53H 0000,0000
be Transferred
DMA_UR3T_DONE g;z:——DMA Transfer  Completed FA54H 0000,0000
omA_UR3T_TxAH |UR3T_DMA Send High Address FA55H 0000,0000
DMA_URST_TXAL [UR3T_DMA Send Low Address FA56H 0000,0000
DMA_URGR_CFG EEQ?EEPMA Configuration| Fasgyy | URSRIE | - - - URSRIP[L:0] URSRPTY[L:0]  [0xxx,0000
DMA_URSR CR |UR3R_DMA Control Register FA59H | ENUR3R - TRIG - - [ - - [ CLRFIFO | 0x0x,xxx0
DMA_UR3R_STA [UR3R_DMA Status Register FASAH - - - - - - RXLOSS| UR3RIF | xxxx,xx00
UR3R_DMA Total Bytes Need to
PUAURSRAMT he Transferred FASBH 0000,0000
DMA_URSR_DONE LBJ;zs_DMA Transfer Completed FA5CH 0000,0000
DMA_UR3R_TXAH |UR3R_DMA Send High Address FA5DH 0000,0000
DMA_URSR_TXAL |UR3R_DMA Send Low Address FASEH 0000,0000
DMA_URMT_CFG geRg‘}-sI:[ErDMA Configuration| eagory | URaTIE | - - - UR4TIP[1:0] URATPTY[L:0] | 0xxx,0000
DMA_UR4T_CR |UR4T_DMA Control Register FA61H | ENUR4T | TRIG - - - I - - I - 00XX,XXXX
DMA_UR4T_STA [URAT_DMA Status Register FA62H - - - - - [TxXovw - | URATIF [xxxx,x0x0
URA4T_DMA Total Bytes Need to
DMAURETAMT | Transferred FA63H 0000,0000
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DMA_UR4T_DONE g;‘;z—DMA Transfer  Completed FAG4H 0000,0000
DMA_UR4T_TXAH |UR4T_DMA Send High Address FAB5H 0000,0000
pMA_UR4T_TXAL |UR4T_DMA Send Low Address FA66H 0000,0000
DMA_URIR_CFG g;‘}ggPMA Configuration| pgayy | UR4RIE UR4RIP[L1:0] URARPTY[1:0] | 0xxx,0000
DMA_UR4R_CR |UR4R_DMA Control Register FAG9H | ENUR4R - TRIG - - [ [ CLRFIFO [ 0x0x,xxx0
DMA_UR4R_STA [UR4R_DMA Status Register FA6AH - - - - - RXLOSS| UR4RIF [ xxxx,xx00
UR4R_DMA Total Bytes Need to
DMAURIR AT |\ - ransferred FAG6BH 0000,0000
DMA_UR4R_DONE g;iE—DMA Transfer  Completed FAG6CH 0000,0000
DMA_UR4R_TXAH |UR4R_DMA Send High Address FA6DH 0000,0000
DMA_UR4R_TXAL |UR4R_DMA Send Low Address FAGEH 0000,0000
DMA_LcM_CFG |LCM_DMA Configuration Register | FA70H | LCMIE - - - LCMIP[1:0] LCMPTY[1: 0] 0xxx,0000
DMA_LCM_CR |LCM_DMA Control Register FA71H | ENLCM | TRIGWC [TRIGWD| TRIGRC |[TRIGRD] 0000,0xxx
DMA_LcM_STA |LCM_DMA Status Register FAT2H - - - - -] TXOVW| LCMIF [ xxxx,xx00
DMA_LCV_AMT LCM_DMA Total Bytes Need to be FA73H 0000,0000
Transferred
DMA_LCM_DONE E;&—DMA Transfer  Completed FA74H 0000,0000
DMA_LcM_TXAH [LCM_DMA Send High Address FA75H 0000,0000
DMA_LcM_TXAL |LCM_DMA Send Low Address FA76H 0000,0000
DMA_LcM_RXAH [LCM_DMA Receive High Address | FA77H 0000,0000
DMA_LcM_RXAL |LCM_DMA Receive Low Address | FA78H 0000,0000

27.2 Data read and write between memory and memory
(M2M_DMA)

27.2.1 M2M_DMA Configuration Register (DMA_M2M_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL [ BO

DMA_M2M_CFG FAOOH M2MIE TXACO | RXACO M2MIP[1:0] M2MPTY[1:0]

M2MIE: M2M_DMA interrupt enable control blt
0: Disable ! M2M_DMA interrupt
1: Enable M2M_DMA interrupt
TXACO: M2M_DMA source address (read address) changes direction
0: The address is automatically incremented after the data read is completed
1: The address is automatically decremented after the data read is completed
RXACO: M2M_DMA target address (write address) changed direction
0: The address is automatically incremented after data writing is completed
1: The address is automatically decremented after data writing is completed
M2MIP[1:0]: M2M_DMA interrupt priority control bits

M2MIP[1:0] | Interrupt priority
00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

M2MPTY[1:0]: M2M_DMA Data bus access priority control bits

M2MPTY [1:0] | Bus access priority
00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.2.2 M2M_DMA Control Register (DMA_M2M_CR)

Symbol

Address B7

B6

B5

B4

B3

B2 Bl

BO

DMA M2M CR

FAO01H ENM2M

TRIG

ENM2M: M2M_DMA function enable control bit

0: Disable

M2M_DMA function

-902 -




STCB8H Series Manual

1: Enable M2M_DMA function

TRIG: M2M_DMA data read and write trigger control bit
0: Write O is invalid
1: Write 1 to start M2M_DMA operation.

27.2.3 M2M_DMA Status Register (DMA_M2M_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_M2M_STA FAO2H - M2MIF

M2MIF: M2M_DMA interrupt request flag bit. When the M2M_DMA operation is completed, the hardware
automatically sets M2MIF to 1, and if the M2M_DMA interrupt is enabled, the interrupt service routine is
entered. The flag bit needs to be cleared by software.

27.2.4 M2M_DMA transfer total byte register (DMA_M2M_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BlL | BO

DMA_M2M_AMT FAO3H

DMA_M2M_AMT: Set the number of bytes that need to read and write data.
Note: The actual number of bytes read and written is (DMA_M2M_AMT+1), that is, when
DMA_M2M_AMT is set to 0, 1 byte is read and written, and when DMA_M2M_AMT is set to 255, 256
bytes are read and written.

27.2.5 M2M_DMA transfer complete byte register (DMA_M2M_DONE)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

DMA_M2M_DONE FA04H

DMA_M2M_DONE: The number of bytes that have been read and written currently.

27.2.6 M2M_DMA Send Address Registers (DMA_M2M_TXAX)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO
DMA M2M TXAH FAO5H ADDR][15:8]
DMA_M2M_TXAL FAO6H ADDR[7:0]

DMA_M2M_TXA: Set the source address when reading and writing data. Data will be read from this address when
the M2M_DMA operation is performed.

27.2.7 M2M_DMA Receive Address Registers (DMA_M2M_RXAX)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | BlL | BO
DMA_M2M_RXAH FAO7H ADDR[15:8]
DMA_M2M_RXAL FAO8H ADDR[7:0]

DMA_M2M_RXA: Set the target address when reading and writing data. Data will be written from this address when
the M2M_DMA operation is performed.
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27.3 ADC Automatic Data Storage (ADC_DMA)

27.3.1 ADC_DMA Configuration Register (DMA_ADC_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2

BL | BO

DMA_ADC_CFG FA10H ADCIE ADCIP[1:0]

ADCPTY[L.0]

ADCIE: ADC_DMA interrupt enable control blt
0: Disable ADC_DMA interrupt
1: Enable ADC_DMA interrupt
ADCIP[1:0]: ADC_DMA interrupt priority control bits

ADCIP[1:0]

Interrupt priority

00

Lowest (0)

01

Lower (1)

10

Higher (2)

1

Highest (3)

ADCPTY[1:0]: ADC_DMA Data bus access priority control bits

ADCPTY [1:0] | Bus access priority

00

Lowest (0)

01

Lower (1)

10

Higher (2)

11

Highest (3)

27.3.2 ADC_DMA Control Register (DMA_ADC _CR)

Symbol

Address

B7

B6

BS

DMA_ADC CR

FA11H

ENADC

TRIG

B4

B3

B2

Bl

BO

ENADC: ADC_DMA function enable control bit
0: Disable ADC_DMA function
1: Enable ADC_DMA function

TRIG: ADC_DMA operation trigger control bit
0: Write 0 is invalid
1: Write 1 to start ADC_DMA operation.

27.3.3 ADC_DMA Status Register (DMA_ADC_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_ADC_STA FA12H ADCIF

ADCIF: ADC_DMA interrupt request flag blt After ADC DMA completes scanning all enabled ADC channels, the
hardware ¢ automatically sets ADCIF to 1. If the ADC_DMA interrupt is enabled, the interrupt service routine is
entered. The flag bit needs to be cleared by software.

27.3.4 ADC_DMA Receive Address Registers (DMA_ADC_RXAX)

Symbol Address BZ | B6 | B5 | B4 | B3 | B2 | B1L | BO
DMA ADC RXAH FAL17H ADDRJ[15:8]
DMA_ADC_RXAL FA18H ADDR[7:0]

DMA_ADC_RXA: Set the storage address of ADC conversion data during ADC_DMA operation.

27.3.5 ADC_DMA Configuration Register 2 (DMA_ADC _CFG2)

Symbol Address B7 B6 B5 B4 B3 | B2 | B1 | BO
DMA_ADC_CFG2 FA19H - - - - CVTIMESEL[3:0]
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CVTIMESEL][3:0]: Set the number of ADC conversions for each ADC channel during ADC_DMA operation.

CVTIMESEL[3:0] | Number of ADC conversions
OXXX 1
1000 2
1001 4
1010 8
1011 16
1100 32
1101 64
1110 128
1111 256

27.3.6 ADC_DMA Channel Enable Registers (DMA_ADC_CHSWHXx)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
DMA_ADC_CHSWO0 | FAIAH CH15 CH14 CH13 CH12 CH11 CH10 CH9 CHS
DMA_ADC CHSW1 | FA1BH CH7 CHé CH5 CH4 CH3 CH2 CH1 CHO

CHn: The ADC channel to be scanned automatically when setting ADC_DMA operation. Channel scanning always
starts from the lower-numbered channel.
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27.3.7 Data storage format of ADC_DMA

Note: ADC conversion speed and conversion result alignment are set by ADC related registers.
XRAM[DMA_ADC_RXA+0] = high byte of the 1st ADC conversion result of the 1st enabled channel;
XRAM[DMA_ADC_RXA+1] = low byte of the 1st ADC conversion result of the 1st enabled channel,
XRAM[DMA_ADC_RXA+2] = high byte of the 2nd ADC conversion result of the 1st enabled channel;
XRAM[DMA_ADC_RXA+3] = low byte of the 2nd ADC conversion result of the 1st enabled channel;

XRAM[DMA_ADC_RXA+2n-2] = high byte of the nth ADC conversion result of the 1st enabled channel;
XRAM[DMA_ADC_RXA+2n-1] = low byte of the nth ADC conversion result of the 1st enabled channel;
XRAM[DMA_ADC_RXA+2n] = ADC channel number of 1st channel;

XRAM[DMA_ADC_RXA+2n+1] = remainder after the average value of the n ADC conversion results of the 1st
channel;

XRAM[DMA_ADC _RXA+2n+2] = high byte of the average value of the n ADC conversion results of the 1st
channel;

XRAM[DMA_ADC_RXA+2n+3] = low byte of the average value of the n ADC conversion results of the 1st channel;

XRAM[DMA_ADC_RXA+(2n+3)+0] = high byte of the 1st ADC conversion result of the 2nd enabled channel;
XRAM[DMA_ADC_RXA+(2n+3)+1] = low byte of the 1st ADC conversion result of the 2nd enabled channel,

XRAM[DMA_ADC_RXA+(2n+3)+2] = high byte of the 2nd ADC conversion result of the 2nd enabled channel;
XRAM[DMA_ADC_RXA+(2n+3)+3] = low byte of the 2nd ADC conversion result of the 2nd enabled channel,

XRAM[DMA_ADC_RXA+(2n+3)+2n-2] = high byte of the nth ADC conversion result of the enabled 2nd channel;
XRAM[DMA_ADC_RXA+(2n+3)+2n-1] = low byte of the nth ADC conversion result of the enabled 2nd channel,
XRAM[DMA_ADC_RXA+(2n+3)+2n] = ADC channel number of 2nd channel;
XRAM[DMA_ADC_RXA+(2n+3)+2n+1] = remainder after the average value of the n ADC conversion results of
2nd channel;

XRAM[DMA_ADC_RXA+(2n+3)+2n+2] = high byte of the average value of n ADC conversion results of 2nd
channel;

XRAM[DMA_ADC RXA+(2n+3)+2n+3] = low byte of the average value of n ADC conversion results of 2nd
channel;

XRAM[DMA_ADC _RXA+(m-1)(2n+3)+0] = high byte of the 1st ADC conversion result of the enabled mth channel;
XRAM[DMA_ADC_RXA+(m-1)(2n+3)+1] = low byte of the 1st ADC conversion result of the enabled mth channel,

XRAM[DMA_ADC_RXA+(m-1)(2n+3)+2] = high byte of the 2nd ADC conversion result of the enabled mth
channel;

XRAM[DMA_ADC_RXA+(m-1)(2n+3)+3] = low byte of the 2nd ADC conversion result of the enabled mth channel;

XRAM[DMA_ADC_RXA+(m-1)(2n+3)+2n-2] = high byte of the nth ADC conversion result of the enabled mth
channel;

XRAM[DMA_ADC_RXA+(m-1)(2n+3)+2n-1] = low byte of the nth ADC conversion result of the enabled mth
channel;

XRAM[DMA _ADC_RXA+(m-1)(2n+3)+2n] = ADC channel number of the mth channel;
XRAM[DMA_ADC_RXA+(m-1)(2n+3)+2n+1] = remainder after the average value of the n ADC conversion results
of the mth channel;

XRAM[DMA_ADC _RXA+(m-1)(2n+3)+2n+2] = high byte of the average value of the n ADC conversion results of
the mth channel;

XRAM[DMA_ADC_RXA+(m-1)(2n+3)+2n+3] = low byte of the average value of the n ADC conversion results of
the mth channel;
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The form is as follows:

ADC Offset address Data
channel
0 high byte of the 1st ADC conversion result of the 1st enabled channel
1 low byte of the 1st ADC conversion result of the 1st enabled channel
2 high byte of the 2nd ADC conversion result of the 1st enabled channel
3 low byte of the 2nd ADC conversion result of the 1st enabled channel
2n-2 high byte of the nth ADC conversion result of the 1st enabled channel
1% 2n-1 low byte of the nth ADC conversion result of the 1st enabled channel
channel 2n ADC channel number of 1st channel
o+l remainder after the average value of the n ADC conversion results of the 1st
channel
242 high byte of the average value of the n ADC conversion results of the 1st
channel
on+3 low byte of the average value of the n ADC conversion results of the 1st
channel
(2n+3) + 0 high byte of the 1st ADC conversion result of the 2nd enabled channel
(2n+3) +1 low byte of the 1st ADC conversion result of the 2nd enabled channel
(2n+3) +2 high byte of the 2nd ADC conversion result of the 2nd enabled channel
(2n+3) + 3 low byte of the 2nd ADC conversion result of the 2nd enabled channel
2nd (2n+3) + 2n-2 high byte of the nth ADC conversion result of the enabled 2nd channel
channel (2n+3) + 2n-1 low byte of the nth ADC conversion result of the enabled 2nd channel
(2n+3) + 2n ADC channel number of 2nd channel
(@n+3) + 2n+1 Eerz]r;r?rl]r;cljer after the average value of the n ADC conversion results of 2nd
(2n+3) + 2n+2 high byte of the average value of n ADC conversion results of 2nd channel
(2n+3) + 2n+3 low byte of the average value of n ADC conversion results of 2nd channel
(m-1)(2n+3) + 0 high byte of the 1st ADC conversion result of the enabled mth channel
(m-1)(2n+3) + 1 low byte of the 1st ADC conversion result of the enabled mth channel
(m-1)(2n+3) + 2 high byte of the 2nd ADC conversion result of the enabled mth channel
(m-1)(2n+3) + 3 low byte of the 2nd ADC conversion result of the enabled mth channel
(m-1)(2n+3) + 2n-2 | high byte of the nth ADC conversion result of the enabled mth channel
mth (m-1)(2n+3) + 2n-1 | low byte of the nth ADC conversion result of the enabled mth channel
channel (m-1)(2n+3) + 2n | ADC channel number of the mth channel

(m-1)(2n+3) + 2n+1

remainder after the average value of the n ADC conversion results of the mth
channel

(m-1)(2n+3) + 2n+2

high byte of the average value of the n ADC conversion results of the mth
channel

(m-1)(2n+3) + 2n+3

low byte of the average value of the n ADC conversion results of the mth
channel

27.4 Data exchange between SPlI and memory (SPI_DMA)

27.4.1 SPI_DMA Configuration Register (DMA_SPI _CFG)

Symbol

Address

DMA SPI CFG

FA20H

SPIIE

B7 B6 B5 B4 B3 | B2 BL | BO
ACT TX | ACT RX - SPIIP[1:0] SPIPTYI[1:0]

SPIIE: SPI_DMA interrupt enable control bit
0: Disable SPI_DMA interrupt
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1: Enable SPI_DMA interrupt
ACT_TX: SPI_DMA transmit data control bit
0: Disable SPI_DMA to send data. In master mode, SPI only sends clock to SCLK port, but does not read data
from XRAM, nor send data to MOSI port; in slave mode, SPI does not read data from XRAM, nor send data
to MISO port.
1: Enable SPI_DMA to send data. In master mode, SPI sends clock to SCLK port, and reads data from XRAM
and sends data to MOSI port; in slave mode, SPI reads data from XRAM and sends data to MISO port.
ACT_RX: SPI_DMA receive data control bit
0: Disable SPI_DMA to receive data. In master mode, SPI only sends clock to SCLK port, but does not read data
from MISO port, nor write data to XRAM,; in slave mode, SPI does not read data from MOSI port, nor write
data to XRAM.
1: Enable SPI_DMA to receive data. In master mode, SPI sends clock to SCLK port, and reads data from MISO
port and writes data to XRAM; in slave mode, SPI reads data from MOSI port and writes XRAM.
SPIIP[1:0]: SPI_DMA interrupt priority control bits

SPIIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
SPIPTY[1:0]: SPI_DMA Data bus access priority control bits
SPIPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.4.2 SPI_DMA Control Register (DMA _SPI_CR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_SPI_CR FA21H ENSPI TRIG_M | TRIG_S - - - - CLRFIFO

ENSPI: SPI_DMA function enable control bit

0: Disable SPI_DMA function

1: Enable SPI_DMA function
TRIG_M: SPI_DMA master mode trigger control bit

0: Write 0 is invalid

1: Write 1 to start SPI_DMA master mode operation.
TRIG_S: SPI_DMA slave mode trigger control bit

0: Write 0 is invalid

1: Write 1 to start SPI_DMA slave mode operation.
CLRFIFO: Clear SPI_DMA receive FIFO control bit

0: Write O is invalid

1: Before starting the SPI_DMA operation, clear the built-in FIFO of SPI_DMA firstly.

27.4.3 SPI_DMA Status Register (DMA_SPI_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_SPI_STA FA22H TXOVW | RXLOSS SPIIF

SPIIF: SPI_DMA interrupt request flag b|t After the SPI DMA data exchange is completed, the hardware
automatlcally sets SPIIF to 1. If the SPI_DMA interrupt is s enabled, the interrupt service routine is entered. The
flag bit needs to be cleared by software.

RXLOSS: SPI_DMA receive data discard flag. During the SP1_DMA operation, when the XRAM bus is too busy to
clear the receive FIFO of the SPI_DMA and the data received by the SPI_DMA is automatically discarded, the
hardware automatically sets RXLOSS to 1. The flag bit needs to be cleared by software.

TXOVW: SPI_DMA data coverage flag. During the data transfer process of SPI_DMA, when the host mode SPI
writes the SPDAT register to trigger the SPI data transfer again, the data transfer will fail, and the hardware will
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automatically set TXOVW to 1. The flag bit needs to be cleared by software.

27.4.4 SP1_DMA transfer total byte register (DMA _SPI_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_SPI_AMT FA23H

DMA_SPI_AMT: Set the number of bytes that need to read and write data
Note: The actual number of bytes read and written is (DMA_SPI_AMT+1), that is, when
DMA_SPI_AMT is set to 0, 1 byte is transferred, and when DMA_SPI_AMT is set to 255, 256 bytes are
transferred.

27.4.5 SPI_DMA transfer complete byte register (DMA_SPI_DONE)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | Bl | BO

DMA_SPI DONE | FA24H

DMA_SPI_DONE: The number of bytes that have been read and written currently.

27.4.6 SPI_DMA Send Address Registers (DMA_SPI_TXAX)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_SPI_TXAH FA25H ADDRJ[15:8]
DMA_SPI_TXAL FA26H ADDR][7:0]

DMA_SPI_TXA: Set the source address when reading and writing data. Data will be read from this address when the
SPI_DMA operation is performed.

27.4.7 SPI_DMA Receive Address Registers (DMA_SPI_RXAX)

Symbol Address B7 | B6 | B5S | B4 | B3 | B2 | Bl | BO
DMA SPI RXAH FA27H ADDR][15:8]
DMA_SPI_RXAL FA28H ADDR[7:0]

DMA_SPI_RXA: Set the target address when reading and writing data. Data will be written from this address when
the SPI_DMA operation is performed.

27.4.8 SP1_DMA Configuration Register 2 (DMA_SPI_CFG2)

Symbol Address | B7 B6 B5 B4 B3 B2 BL | BO

DMA SPI CFG2 | FA29H - - WRPSS SSS[1:0]

WRPSS: Enable SS pin control bit during SPI_DMA process
0: During the SPI_DMA transfer process, the SS pin is not automatically controlled
1: During the SPI_DMA transfer process, the SS pin is automatically pulled down, and the original state is
automatically restored after the transfer is completed.
SSS[1:0]: During the SPI_DMA process, control the SS selection bit automatically

SSS[1:0] | SS pin
00 P1.2
01 P2.2
10 P7.4
11 P3.5
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27.5 Data exchange between UART1 and memory (UR1T_DMA,

UR1R_DMA)

27.5.1 UR1T_DMA Configuration Register (DMA_URLT_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_URILT CFG FA30H URITIE - - URITIP[1:0] URITPTY[1:0]

URITIE: URLT_DMA interrupt enable control bit
0: Disable UR1T_DMA interrupt

1: Enable URL1T_DMA interrupt
URITIP[1:0]: URLT_DMA interrupt priority control bits

URITIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
URITPTY[1:0]: URLT DMA Data bus access priority control bits
URILTPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.5.2 URL1T _DMA Control Register (DMA_UR1T_CR)

Symbol Address B7 B6 BS B4 B3 B2 Bl BO

DMA_URIT_CR FA31H ENURIT TRIG - - -

ENURLT: URLT_DMA function enable control bit
0: Disable UR1T_DMA function
1: Enable UR1T_DMA function
TRIG: URLT_DMA UART1 transmit trigger control bit
0: Write 0 is invalid
1: Write 1 to start UR1T_DMA automatically sending data.

27.5.3 UR1T_DMA Status Register (DMA_URI1T_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_URIT_STA FA32H TXOVW URITIF

URITIF: URIT_DMA interrupt request flag b|t When the URILT DMA data transmission is completed the hardware
automatically sets URLTIF to 1, and if the URLT_DMA interrupt is enabled, the interrupt service routine is
entered. The flag bit needs to be cleared by software.

TXOVW: URLT_DMA data coverage flag. When URLT_DMA is in the process of data transmission, and the UART
writes the SBUF register to trigger the UART to send data again, the data transmission will fail. At this time, the
hardware will automatically set TXOVW to 1. The flag bit needs to be cleared by software.

27.5.4 URLT _DMA transfer total byte register (DMA_UR1T_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_URIT_AMT FA33H

DMA_URLT_AMT: Set the number of bytes of data that needs to be automatically sent.
Note: The actual number of bytes is (DMA_UR1T_AMT+1), that is, when DMA _URLT _AMT issetto0, 1
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byte is transferred, and when DMA_URL1T_AMT is set to 255, 256 bytes are transferred.

27.5.5 URL1T_DMA transfer complete byte register (DMA _UR1T_DONE)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | B1 | BO

DMA_UR1T_DONE FA34H

DMA_URLT_DONE: The number of bytes that have been sent so far.

27.5.6 UR1T_DMA Send Address Registers (DMA _URI1T_TXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_URIT TXAH | FA35H ADDR[15:8]
DMA URIT TXAL FA36H ADDRJ[7:0]

DMA _URLT TXA: Set the source address of automatic data transmission. Data is read from this address when
performing a URLT_DMA operation.

27.5.7 UR1R_DMA Configuration Register (DMA_UR1R_CFQG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_URIR_CFG FA38H URI1RIE - - UR1RIP[1:0] URIRPTY[1:0]

URI1RIE: UR1R_DMA interrupt enable control bit
0: Disable UR1IR_DMA interrupt
1: Enable UR1IR_DMA interrupt
URI1RIP[1:0]: URLR_DMA interrupt priority control bits

URIRIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
URIRPTY[1:0]: UR1IR_DMA Data bus access priority control bits
URIRPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.5.8 URIR_DMA Control Register (DMA_UR1R_CR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
DMA_URIR CR | FA39H | ENURIR TRIG - - - - CLRFIFO

ENUR1R: UR1R_DMA function enable control bit
0: Disable UR1R_DMA function
1: Enable UR1R_DMA function
TRIG: UR1IR_DMA UART1 receive trigger control bit
0: Write O is invalid
1: Write 1 to start UR1IR_DMA receiving data automatically
CLRFIFO: Clear UR1R_DMA receive FIFO control bit
0: Write O is invalid
1: Before starting the URLR_DMA operation, clear the built-in FIFO of the UR1IR_DMA firstly

27.5.9 UR1R_DMA Status Register (DMA_UR1R_STA)

Symbol

Address B7 B6 B5 B4 B3 B2 Bl BO
FA3AH - - - - - - RXLOSS | URIRIF

DMA_URIR STA
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URI1RIF: UR1R_DMA interrupt request flag bit. When UR1R_DMA receives data, the hardware will automatically
set URLRIF to 1. If the UR1IR_DMA interrupt is enabled, it will enter the interrupt service routine. The flag bit
needs to be cleared by software

RXLOSS: UR1R_DMA receive data discard flag. During the UR1R_DMA operation, when the XRAM bus is too
busy to clear the receive FIFO of the UR1IR_DMA and the data received by the UR1IR_DMA is automatically
discarded, the hardware will automatically set RXLOSS to 1. The flag bit needs to be cleared by software

27.5.10 UR1R_DMA transfer total byte register (DMA_UR1R_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO

DMA_URIR_AMT FA3BH

DMA_UR1R_AMT: Set the number of data bytes that need to automatically receive.
Note: The actual number of bytes is (DMA_UR1R_AMT+1), that is, when DMA_UR1IR_AMT issetto 0, 1
byte is transferred, and when DMA_UR1R_AMT is set to 255, 256 bytes are transferred.

27.5.11 UR1R_DMA transfer complete byte register
(DMA_UR1R_DONE)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_UR1R_DONE FA3CH

DMA_UR1R_DONE: The number of bytes that have been received currently.

27.5.12 UR1R_DMA Receive Address Registers (DMA_UR1T_ RXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_ URI1IR_RXAH FA3DH ADDRJ[15:8]
DMA UR1R_RXAL FA3EH ADDR[7:0]

DMA_UR1R_RXA: Set the target address for automatically receiving data. Data will be written from this address
when performing a UR1R_DMA operation.
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27.6 Data exchange between UART2 and memory (UR2T_DMA,

UR2R_DMA)

27.6.1 UR2T_DMA Configuration Register (DMA_UR2T_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_UR2T _CFG FA40H UR2TIE - - UR2TIP[1:0] UR2TPTY[1:0]

UR2TIE: UR2T_DMA interrupt enable control bit
0: Disable UR2T_DMA interrupt

1: Enable UR2T_DMA interrupt
UR2TIP[1:0]: UR2T_DMA interrupt priority control bits

UR2TIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
UR2TPTY[1:0]: UR2T_DMA Data bus access priority control bits
UR2TPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.6.2 UR2T _DMA Control Register (DMA_UR2T_CR)

Symbol Address B7 B6 BS B4 B3 B2 Bl BO

DMA_UR2T_CR FA41H ENUR2T TRIG - - -

ENUR2T: UR2T_DMA function enable control bit
0: Disable UR2T_DMA function
1: Enable UR2T_DMA function
TRIG: UR2T_DMA UART1 transmit trigger control bit
0: Write 0 is invalid
1: Write 1 to start UR2T_DMA automatically sending data.

27.6.3 UR2T_DMA Status Register (DMA_UR2T_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_UR2T_STA FA42H TXOVW UR2TIF

UR2TIF: UR2T_DMA interrupt request flag b|t When the UR2T _ DMA data transmission is completed the hardware
automatically sets UR2TIF to 1, and if the UR2T_DMA interrupt is enabled, the interrupt service routine is
entered. The flag bit needs to be cleared by software.

TXOVW: UR2T_DMA data coverage flag. When UR2T_DMA is in the process of data transmission, and the UART
writes the SBUF register to trigger the UART to send data again, the data transmission will fail. At this time, the
hardware will automatically set TXOVW to 1. The flag bit needs to be cleared by software.

27.6.4 UR2T_DMA transfer total byte register (DMA_UR2T_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_UR2T_AMT FA43H

DMA_UR2T_AMT: Set the number of bytes of data that needs to be automatically sent.
Note: The actual number of bytes is (DMA_UR2T_AMT+1), that is, when DMA_UR2T_AMT issetto 0, 1
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byte is transferred, and when DMA_UR2T_AMT is set to 255, 256 bytes are transferred.

27.6.5 UR2T_DMA transfer complete byte register (DMA _UR2T_DONE)

Symbol Address B7 | B6 | B5S | B4 | B3 | B2 | B1L | BO
DMA UR2T DONE FA44H
DMA_UR2T_DONE: The number of bytes that have been sent so far.
27.6.6 UR2T_DMA Send Address Registers (DMA _UR2T_TXAX)
Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_UR2T_TXAH FA45H ADDR[15:8]
DMA UR2T TXAL FA46H ADDRJ[7:0]

DMA _UR2T_TXA: Set the source address of automatic data transmission. Data is read from this address when
performing a UR2T_DMA operation.

27.6.7 UR2R_DMA Configuration Register (DMA_UR2R_CFQG)

Symbol

Address B7

B6

B3 | B2

BL | BO

DMA_UR2R_CFG

FA48H URZ2RIE

B5

B4

URZ2RIP[L:0]

UR2RPTY[L.0]

URZ2RIE: UR2R_DMA interrupt enable control bit

0: Disable UR2R_DMA interrupt
1: Enable UR2R_DMA interrupt
URZ2RIP[1:0]: UR2R_DMA interrupt priority control bits

UR2RIP[1:0]

Interrupt priority

00

Lowest (0)

01

Lower (1)

10

Higher (2)

11

Highest (3)

UR2R_DMA Data bus access priority control bits
Bus access priority
Lowest (0)
Lower (1)
Higher (2)
Highest (3)

27.6.8 UR2R_DMA Control Register (DMA_UR2R_CR)

UR2RPTY[L:0]:
UR2RPTY [1:0]
00
01
10
11

BS
TRIG

BO
CLRFIFO

Symbol Address B7
DMA _UR2R_CR FA49H | ENUR2R
ENUR2R: UR2R_DMA function enable control bit

0: Disable UR2R_DMA function

1: Enable UR2R_DMA function
TRIG: UR2R_DMA UART1 receive trigger control bit

0: Write O is invalid

1: Write 1 to start UR2R_DMA receiving data automatically
CLRFIFO: Clear UR2R_DMA receive FIFO control bit

0: Write O is invalid

1: Before starting the UR2R_DMA operation, clear the built-in FIFO of the UR2R_DMA firstly

B6

B4 B3 B2 Bl

27.6.9 UR2R_DMA Status Register (DMA_UR2R_STA)

| Symbol | Address | B7 | B6 | B5 | B4 | B3 | B2 | BlL | BO |
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DMA UR2R STA | FA4AH | - | | | | | - | RXLOSS | UR2RIF |

URZ2RIF: UR2R_DMA interrupt request flag b|t When UR2R DMA receives data the hardware will automatically
set UR2RIF to 1. If the UR2R_DMA interrupt is enabled, it will enter the interrupt service routine. The flag bit
needs to be cleared by software

RXLOSS: UR2R_DMA receive data discard flag. During the UR2R_DMA operation, when the XRAM bus is too
busy to clear the receive FIFO of the UR2R_DMA and the data received by the UR2R_DMA is automatically
discarded, the hardware will automatically set RXLOSS to 1. The flag bit needs to be cleared by software

27.6.10 UR2R_DMA transfer total byte register (DMA_UR2R_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_UR2R_AMT FA4BH

DMA_UR2R_AMT: Set the number of data bytes that need to automatically receive.
Note: The actual number of bytes is (DMA_UR2R_AMT+1), that is, when DMA_UR2R_AMT issetto 0, 1
byte is transferred, and when DMA_UR2R_AMT is set to 255, 256 bytes are transferred.

27.6.11 UR2R_DMA transfer complete byte register
(DMA_UR2R_DONE)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1L | BO

DMA_UR2R_DONE FA4CH

DMA_UR2R_DONE: The number of bytes that have been received currently.

27.6.12 UR2R_DMA Receive Address Registers (DMA_UR2T _RXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_UR2R_RXAH FA4DH ADDR[15:8]
DMA UR2R_RXAL FA4EH ADDRJ[7:0]

DMA_UR2R_RXA: Set the target address for automatically receiving data. Data will be written from this address
when performing a UR2R_DMA operation.
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27.7 Data exchange between UART3 and memory (UR3T_DMA,

UR3R_DMA)
27.7.1 UR3T_DMA Configuration Register (DMA_UR3T_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO

DMA_UR3T_CFG FA50H UR3TIE - - URS3TIP[1:0] UR3TPTY[1:0]

URS3TIE: UR3T_DMA interrupt enable control bit
0: Disable UR3T_DMA interrupt
1: Enable UR3T_DMA interrupt
UR3TIP[1:0]: UR3T_DMA interrupt priority control bits

UR3TIP[1:0] | Interrupt priority
00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

UR3TPTY[1:0]: UR3T_DMA Data bus access priority control bits

UR3TPTY [1:0] | Bus access priority
00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)
27.7.2 UR3T_DMA Control Register (DMA_UR3T_CR)

Symbol Address B7 B6 BS B4 B3 B2 Bl BO

DMA_UR3T_CR FA51H ENUR3T TRIG - - -

ENUR3T: UR3T_DMA function enable control bit
0: Disable UR3T_DMA function
1: Enable UR3T_DMA function
TRIG: UR3T_DMA UART1 transmit trigger control bit
0: Write 0 is invalid
1: Write 1 to start UR3T_DMA automatically sending data.

27.7.3 UR3T_DMA Status Register (DMA_UR3T_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_URS3T_STA FA52H TXOVW URSTIF

UR3TIF: UR3T_DMA interrupt request flag b|t When the UR3T_ DMA data transmission is completed the hardware
automatically sets UR3TIF to 1, and if the UR3T_DMA interrupt is enabled, the interrupt service routine is
entered. The flag bit needs to be cleared by software.

TXOVW: UR3T_DMA data coverage flag. When UR3T_DMA is in the process of data transmission, and the UART
writes the SBUF register to trigger the UART to send data again, the data transmission will fail. At this time, the
hardware will automatically set TXOVW to 1. The flag bit needs to be cleared by software.

27.7.4 UR3T_DMA transfer total byte register (DMA_UR3T_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_UR3T_AMT FA53H

DMA_UR3T_AMT: Set the number of bytes of data that needs to be automatically sent.
Note: The actual number of bytes is (DMA_UR3T_AMT+1), that is, when DMA_UR3T_AMT issetto 0, 1
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byte is transferred, and when DMA_UR3T_AMT is set to 255, 256 bytes are transferred.

27.7.5 UR3T_DMA transfer complete byte register (DMA _UR3T_DONE)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | B1 | BO

DMA_UR3T_DONE FA54H

DMA_UR3T_DONE: The number of bytes that have been sent so far.

27.7.6 UR3T_DMA Send Address Registers (DMA _UR3T_TXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_UR3T TXAH | FA55H ADDR[15:8]
DMA UR3T TXAL FA56H ADDRJ[7:0]

DMA _UR3T_TXA: Set the source address of automatic data transmission. Data is read from this address when
performing a UR3T_DMA operation.

27.7.7 UR3R_DMA Configuration Register (DMA_UR3R_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_UR3R_CFG FA58H UR3RIE - - UR3RIP[1:0] UR3RPTY[1:0]

UR3RIE: UR3R_DMA interrupt enable control bit
0: Disable UR3R_DMA interrupt
1: Enable UR3R_DMA interrupt
UR3RIP[1:0]: UR3R_DMA interrupt priority control bits

UR3RIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
UR3RPTY[1:0]: UR3R_DMA Data bus access priority control bits
UR3RPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.7.8 UR3R_DMA Control Register (DMA_UR3R_CR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
DMA_UR3R_CR | FA59H | ENUR3R TRIG - - - - CLRFIFO

ENUR3R: UR3R_DMA function enable control bit
0: Disable UR3R_DMA function
1: Enable UR3R_DMA function
TRIG: UR3R_DMA UART1 receive trigger control bit
0: Write O is invalid
1: Write 1 to start UR3R_DMA receiving data automatically
CLRFIFO: Clear UR3R_DMA receive FIFO control bit
0: Write O is invalid
1: Before starting the UR3R_DMA operation, clear the built-in FIFO of the UR3R_DMA firstly

27.7.9 UR3R_DMA Status Register (DMA_UR3R_STA)

Symbol

Address B7 B6 B5 B4 B3 B2 Bl BO
FASAH - - - - - - RXLOSS | URS3RIF

DMA_UR3R_STA
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UR3RIF: UR3R_DMA interrupt request flag bit. When UR3R_DMA receives data, the hardware will automatically
set UR3RIF to 1. If the UR3R_DMA interrupt is enabled, it will enter the interrupt service routine. The flag bit
needs to be cleared by software

RXLOSS: UR3R_DMA receive data discard flag. During the UR3R_DMA operation, when the XRAM bus is too
busy to clear the receive FIFO of the UR3R_DMA and the data received by the UR3R_DMA is automatically
discarded, the hardware will automatically set RXLOSS to 1. The flag bit needs to be cleared by software

27.7.10 UR3R_DMA transfer total byte register (DMA_UR3R_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO

DMA_UR3R_AMT FA5BH

DMA_UR3R_AMT: Set the number of data bytes that need to automatically receive.
Note: The actual number of bytes is (DMA_UR3R_AMT+1), that is, when DMA_UR3R_AMT issetto 0, 1
byte is transferred, and when DMA_UR3R_AMT is set to 255, 256 bytes are transferred.

27.7.11 UR3R_DMA transfer complete byte register
(DMA_UR3R_DONE)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_UR3R_DONE FA5CH

DMA_UR3R_DONE: The number of bytes that have been received currently.

27.7.12 UR3R_DMA Receive Address Registers (DMA_UR3T_RXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_UR3R_RXAH FA5DH ADDRJ[15:8]
DMA UR3R RXAL FASEH ADDR[7:0]

DMA_UR3R_RXA: Set the target address for automatically receiving data. Data will be written from this address
when performing a UR3R_DMA operation.
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27.8 Data exchange between UART4 and memory (UR4T_DMA,

UR4R_DMA)

27.8.1 URAT_DMA Configuration Register (DMA_URAT _CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_URAT CFG FA50H URATIE - - URA4TIP[1:0] UR4TPTY[1:0]

URATIE: URAT_DMA interrupt enable control bit
0: Disable URAT_DMA interrupt

1: Enable UR4AT_DMA interrupt
URATIP[1:0]: URAT_DMA interrupt priority control bits

URATIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
URATPTY[1:0]: URAT _DMA Data bus access priority control bits
URATPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.8.2 UR4AT _DMA Control Register (DMA_UR4T_CR)

Symbol Address B7 B6 BS B4 B3 B2 Bl BO

DMA_UR4T_CR FA51H ENURAT TRIG - - -

ENURAT: URAT_DMA function enable control bit
0: Disable UR4T_DMA function
1: Enable URAT_DMA function
TRIG: URAT_DMA UART1 transmit trigger control bit
0: Write 0 is invalid
1: Write 1 to start UR4T_DMA automatically sending data.

27.8.3 UR4T_DMA Status Register (DMA_UR4T_STA)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

DMA_URAT_STA FA52H TXOVW URATIF

URATIF: UR4T_DMA interrupt request flag b|t When the URAT _ DMA data transmission is completed the hardware
automatically sets URATIF to 1, and if the UR4AT_DMA interrupt is enabled, the interrupt service routine is
entered. The flag bit needs to be cleared by software.

TXOVW: UR4AT_DMA data coverage flag. When UR4AT_DMA is in the process of data transmission, and the UART
writes the SBUF register to trigger the UART to send data again, the data transmission will fail. At this time, the
hardware will automatically set TXOVW to 1. The flag bit needs to be cleared by software.

27.8.4 URAT _DMA transfer total byte register (DMA_UR4T_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_URAT_AMT FA53H

DMA_URAT_AMT: Set the number of bytes of data that needs to be automatically sent.
Note: The actual number of bytes is (DMA_UR4T_AMT+1), that is, when DMA_UR4T_AMT issetto 0, 1
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byte is transferred, and when DMA_URAT_AMT is set to 255, 256 bytes are transferred.

27.8.5 URAT_DMA transfer complete byte register (DMA _UR4T_DONE)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | B1 | BO

DMA_URAT_DONE FA54H

DMA_URAT_DONE: The number of bytes that have been sent so far.

27.8.6 URAT_DMA Send Address Registers (DMA _URA4T_TXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_URAT TXAH | FA55H ADDR[15:8]
DMA URAT TXAL FA56H ADDRJ[7:0]

DMA _URAT _TXA: Set the source address of automatic data transmission. Data is read from this address when
performing a UR4AT_DMA operation.

27.8.7 UR4R_DMA Configuration Register (DMA_UR4R_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2 BL | BO
DMA_UR4R_CFG FA58H UR4RIE - - URA4RIP[1:0] UR4RPTY[1:0]

UR4RIE: UR4R_DMA interrupt enable control bit
0: Disable UR4R_DMA interrupt
1: Enable UR4R_DMA interrupt
UR4RIP[1:0]: UR4R_DMA interrupt priority control bits

UR4RIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)
UR4RPTY[1:0]: URAR_DMA Data bus access priority control bits
UR4RPTY [1:0] | Bus access priority

00 Lowest (0)
01 Lower (1)
10 Higher (2)
11 Highest (3)

27.8.8 UR4R_DMA Control Register (DMA_UR4R_CR)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
DMA_UR4R CR | FA59H | ENUR4R TRIG - - - - CLRFIFO

ENUR4R: UR4R_DMA function enable control bit
0: Disable UR4R_DMA function
1: Enable UR4R_DMA function
TRIG: UR4R_DMA UART1 receive trigger control bit
0: Write O is invalid
1: Write 1 to start UR4R_DMA receiving data automatically
CLRFIFO: Clear UR4R_DMA receive FIFO control bit
0: Write O is invalid
1: Before starting the UR4R_DMA operation, clear the built-in FIFO of the UR4R_DMA firstly

27.8.9 UR4R_DMA Status Register (DMA_UR4R_STA)

Symbol

Address B7 B6 B5 B4 B3 B2 Bl BO
FASAH - - - - - - RXLOSS | UR4RIF

DMA_UR4R_STA
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UR4RIF: UR4R_DMA interrupt request flag bit. When UR4R_DMA receives data, the hardware will automatically
set UR4RIF to 1. If the UR4AR_DMA interrupt is enabled, it will enter the interrupt service routine. The flag bit
needs to be cleared by software

RXLOSS: UR4R_DMA receive data discard flag. During the UR4R_DMA operation, when the XRAM bus is too
busy to clear the receive FIFO of the UR4R_DMA and the data received by the UR4R_DMA is automatically
discarded, the hardware will automatically set RXLOSS to 1. The flag bit needs to be cleared by software

27.8.10 UR4R_DMA transfer total byte register (DMA_UR4R_AMT)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO

DMA_UR4R_AMT FASBH

DMA_UR4R_AMT: Set the number of data bytes that need to automatically receive.
Note: The actual number of bytes is (DMA_UR4R_AMT+1), that is, when DMA_UR4R_AMT issetto 0, 1
byte is transferred, and when DMA_UR4R_AMT is set to 255, 256 bytes are transferred.

27.8.11 UR4R_DMA transfer complete byte register
(DMA_UR4R_DONE)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BL | BO

DMA_UR4R_DONE FA5CH

DMA_UR4R_DONE: The number of bytes that have been received currently.

27.8.12 UR4R_DMA Receive Address Registers (DMA_UR4T _RXAX)

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DMA_ UR4R_RXAH FA5DH ADDRJ[15:8]
DMA UR4R_RXAL FASEH ADDR[7:0]

DMA_UR4R_RXA: Set the target address for automatically receiving data. Data will be written from this address
when performing a UR4R_DMA operation.
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27.9 Data exchange between LCM and memory (LCM_DMA)

27.9.1 LCM_DMA Configuration Register (DMA_LCM_CFG)

Symbol Address B7 B6 B5 B4 B3 | B2

BL | BO

DMA LCM CFG | FA70H | LCMIE | ACT TX | ACT RX LCMIP[L:0]

LCMPTY[L:0]

LCMIE: LCM_DMA interrupt enable control bit
0: Disable LCM_DMA interrupt
1: Enable LCM_DMA interrupt
LCMIP [1:0]: LCM_DMA interrupt priority control bits

LCMIP[1:0] | Interrupt priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)

LCMPTY[1:0]: LCM_DMA Data bus access priority control bits

LCMPTY [1:0] | Bus access priority

00 Lowest (0)

01 Lower (1)

10 Higher (2)

11 Highest (3)

27.9.2 LCM_DMA Control Register (DMA_LCM_CR)

Bl BO

Symbol Address B7 B6 B5 B4 B3 B2
DMA_LCM_CR FA7IH | ENLCM | TRIGWC | TRIGWD | TRIGRC | TRIGRD -

- CLRFIFO

ENLCM: LCM_DMA function enable control bit

0: Disable LCM_DMA function

1: Enable LCM_DMA function
TRIGWC: LCM_DMA send command mode trigger control bit

0: Write O is invalid

1: Write 1 to start LCM_DMA send command mode operation
TRIGWD: LCM_DMA send data mode trigger control bit

0: Write O is invalid

1: Write 1 to start LCM_DMA send data mode operation
TRIGRC: LCM_DMA read command mode trigger control bit

0: Write O is invalid

1: Write 1 to start LCM_DMA read command mode operation
TRIGRD: LCM_DMA read data mode trigger control bit

0: Write 0 is invalid

1: Write 1 to start LCM_DMA read data mode operation

27.9.3 LCM_DMA Status Register (DMA_LCM_STA)

Symbol Address B7 B6 B5 B4 B3 B2

Bl BO

DMA_LCM_STA FAT2H

TXOVW | LCMIF

LCMIF: LCM_DMA interrupt request flag blt After the LCM_ DMA data exchange is completed, the hardware
automatlcally sets LCMIF to 1. If the LCM_DMA interrupt is enabled, the interrupt service routine is entered.

The flag bit needs to be cleared by software

TXOVW: LCM_DMA data coverage flag. When LCM_DMA is in the process of data transmission, and LCMIF
writes the LCMIFDATL and LCMIDDATH registers, the data transmission will fail. At this time, the hardware

will automatically set TXOVW to 1. The flag bit needs to be cleared by software
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27.9.4 LCM_DMA transfer total byte register (DMA_LCM_AMT)

Symbol Address B7 | B6 | BS | B4 | B3 | B2 | BL | BO

DMA_LCM_AMT FA73H

DMA_ LCM_AMT:. Set the number of  Dbytes that need to be read and  written.
Note: The actual number of bytes read and written is (DMA_LCM_AMT+1), that is, when
DMA _LCM_AMT is set to 0, 1 byte is transferred, and when DMA_LCM_AMT is set to 255, 256 bytes
are transferred.

27.9.5 LCM_DMA transfer complete byte register (DMA_LCM_DONE)

Symbol Address B7 | B6 | B5S | B4 | B3 | B2 | BL | BO

DMA_LCM_DONE FA74H

DMA_LCM_DONE: The number of bytes that have been transferred so far.

27.9.6 LCM_DMA Send Address Registers (DMA_LCM_TXAX)

Symbol Address B7 | B6 | B5S | B4 | B3 | B2 | BL | BO
DMA LCM_ TXAH FA75H ADDRJ[15:8]
DMA LCM_TXAL FA76H ADDR[7:0]

DMA_LCM_TXA: Set the source address of automatic data transmission. Data is read from this address when
performing an LCM_DMA operation.

27.9.7 LCM_DMA Receive Address Registers (DMA_LCM_RXAX)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | BlL | BO
DMA_LCM_RXAH FA77H ADDRJ[15:8]
DMA LCM RXAL FA78H ADDR[7:0]

DMA_LCM_RXA: Set the target address for data transfer. Data is written from this address when performing an
LCM_DMA operation.
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27.10 Example Routines

27.10.1 UARTL interrupt mode and computer transceiver test - DMA

receive timeout interrupt

C language code
/IOperating frequency for test is 11.0592MHz

[FrFFFEIRIXRAX Eunction Description o o

UART1 works in full-duplex interrupt mode to send and receive data. PC sends data to the MCU, and the MCU will
automatically store the received data in the DMA space. When the content received at one time is full of the set DMA
space, the data in the storage space are output through the DMA automatic sending function of UART 1. Use UART
receive interrupt to judge timeout, if no new data is received and timeout, it means that a string of data has been
received, then outputs the received content, and clear the DMA space. If a timer is uased as baud rate generator, it is
recommended to use 1T mode (unless 12T is used for low baud rates), and select a clock frequency that is divisible by
the baud rate to improve accuracy.

When downloading, select the clock 22.1184MHz (users can modify the frequency by themselves).

** *kkk *kkk * *k*k *k*k /

#include "'stdio.h™
#include "'stc8h.h™"

#define  MAIN_Fosc 22118400L /I Define the main clock (accurately calculate 115200 baud rate)
#define  Baudratel 115200L

#define  Timer0_Reload (65536UL -(MAIN_Fosc / 1000))

#define DMA_AMT_LEN 255 //Set total bytes to be transferred(0~255) - DMA_AMT_LEN+1
bit B_1ms; /11ms flag

bit DMATxFlag;

bit DMARXxFlag;

bit BusyFlag;

u8 Rx_cnt;

u8 RX1_TimeOut;

u8 xdata DMABuffer[256];

void UART1_config(u8 brt);
void DMA_Config(void);

void UartPutc(unsigned char dat)

{
BusyFlag = 1;
SBUF = dat;
while(BusyFlag);

}

char putchar(char c)

{
UartPutc(c);
return c;

}
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void main(void)

{
ul6i;
POM1 = 0x00; POMO = 0x00; /lset as quasi-bidirectional port
P1M1 =0x00; P1MO = 0x00; /lset as quasi-bidirectional port
P2M1 = 0x00; P2MO0 = 0x00; /Iset as quasi-bidirectional port
P3M1 = 0x00; P3MO0 = 0x00; /lset as quasi-bidirectional port
P4M1 = 0x00; P4MO = 0x00; /lset as quasi-bidirectional port
P5M1 = 0x00; P5MO0 = 0x00; /lset as quasi-bidirectional port
P6M1 = 0x00; P6MO = 0x00; /Iset as quasi-bidirectional port
P7M1 = 0x00; P7MO0 = 0x00; /lset as quasi-bidirectional port
for(i=0; i<256; i++)
{
DMABuffer[i] = i;
}
AUXR = 0x80; /ITimer0 set as 1T, 16 bits timer auto-reload,
THO = (u8)(Timer0_Reload / 256);
TLO = (u8)(Timer0_Reload % 256);
ETO=1; /[TimerO0 interrupt enable
TRO =1, /ITiner0 run
UART1_config(1); //Use Timer1 as baud rate generator.
DMA_Config();
EA=1; /lenable CPU interrupt
printf(""UART1 DMA Timeout Programme!\r\n"*); //UART1 sends a string
DMATxFlag = 0;
DMARXxFlag = 0;
while (1)
{
if(DMATxFlag) && (DMARXxFlag)) //Judging the send completion flag and the reception completion
flag
{
Rx_cnt = 0;
RX1_TimeOut = 0;
printf("\\nUART1 DMA FULLI\r\n"); I/UART1 sends a string
DMATxFlag = 0;
DMA_URI1T_CR = 0xc0; /Ibit7 1:Enable UART1 DMA,
//bit6 1:Start UART1_DMA automatic transmission
DMARxFlag = 0;
DMA_UR1R_CR =0xal; /Ibit7 1:Enable UART1 DMA,
//bit5 1:Start UART1_DMA automatic reception,
//bit0 1:clear FIFO
}
if(B_1ms) /Ireach 1ms
{
B_1ms=0;
if(RX1_TimeOut > 0) [ltimeout count
{

if(--RX1_TimeOut == 0)

{
DMA_UR1R_CR = 0x00; //Disable UART1_DMA
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}

printf("\\nUART1 Timeout\r\n"");

//[UART1 sends a string

for(i=0;i<Rx_cnt;i++) UartPutc(DMABuffer[i]);

printf(*"\r\n**);

Rx_cnt = 0;

DMA URIR CR = 0Oxal;

void DMA_Config(void)

{

}

P_SW2 = 0x80;

DMA_URI1T_CFG = 0x80;
DMA_URI1T_STA = 0x00;
DMA_URIT_AMT =DMA_AMT_LEN;
DMA_URI1T_TXA = DMABUuffer;
DMA_URIT_CR = 0xcO0;

DMA_URIR_CFG = 0x80;
DMA_URIR_STA = 0x00;
DMA_URIR_AMT = DMA_AMT LEN;
DMA_URIR_RXA = DMABuffer;
DMA_URIR_CR = 0xal;

void SetTimer2Baudraye(ul6 dat)

{

}

AUXR &= ~(1<<4);
AUXR &= ~(1<<3);
AUXR |= (1<<2);
T2H = dat / 256;
T2L = dat % 256;
IE2 &= ~(1<<2);
AUXR |= (1<<4);

void UART1_config(u8 brt)

[FFFxFFxREER | Jse Timer2 as baud rate generator

if(brt ==2)
{
AUXR |= 0x01;

//bit7 1:Enable UART1 _DMA,
//bit5 1:Start UART1_DMA automatic reception,
//bit0 1:clear FIFO

/Ibit7 1:Enable Interrupt
//Set total bytes to be transferred: n+1

//bit7 1:Enable UART1_DMA,
//bit6 1:Start UART1_DMA automatic transmission

/Ibit7 1:Enable Interrupt
//Set total bytes to be transferred: n+1

//bit7 1:Enable UART1_DMA,
//bit5 1:Start UART1_DMA automatic reception,
//bit0 1:clear FIFO

/[Timer stop
/ITimer2 set As Timer
/[Timer2 set as 1T mode

//Disable interrupts
/[Timer run enable

Ilselect baud rate:
/12: Use Timer2 as baud rate generator,
//Other values: Use Timerl as baud rate generator.

/

/IS1 BRT Use Timer2;

SetTimer2Baudraye(65536UL - (MAIN_Fosc / 4) / Baudratel);

}

[FHrFxFFxREEx (se Timerl as baud rate generator

else

-926 -



STC8H Series Manual

{
TR1=0;
AUXR &= ~0x01; //S1 BRT Use Timer1;
AUXR |= (1<<6); /[Timerl set as 1T mode
TMOD &= ~(1<<6); /[Timerl set As Timer
TMOD &= ~0x30; /[Timerl_16bitAutoReload;
TH1 = (u8)((65536UL - (MAIN_Fosc / 4) / Baudratel) / 256);
TL1 = (u8)((65536UL - (MAIN_Fosc / 4) / Baudratel) % 256);
ET1=0; /[Disable interrupts
INTCLKO &= ~0x02; //Does not output clock
TR1 =1;

}

/*************************************************/

SCON = (SCON & 0x3f) | 0x40; //UART1 mode:
//0x00: Synchronous shift output,
//0x40: 8-bit data, variable baud rate,
//0x80: 9-bit data, fixed baud rate,
/10xc0: 9-bit data, variable baud rate

Il PS=1; //high priority interrupt
ES=1; /lenable interrupt
REN =1; /lenable to receive
P_SW1 &= 0x3f;
P_SW1 |= 0x00; ITUART1 switch to:

//0x00: P3.0 P3.1,
//0x40: P3.6 P3.7,
//10x80: P1.6 P1.7,
//0xCO: P4.3 P4.4

RX1_TimeOut = 0;

}
void UART1_int (void) interrupt 4
{
if(RI)
{
RI =0;
Rx_cnt++;
if(Rx_cnt >= DMA_AMT_LEN) Rx_cnt =0;
RX1_TimeOut = 5; //1f no new data is received within 5ms, it is determined that a
string of data has been received.
}
if(TI)
{
TI=0;
BusyFlag = 0;
}
}
void timer0 (void) interrupt 1
{ B_Ims=1; /11ms flag
}

void UART1_DMA _Interrupt(void) interrupt 13

{
if (DMA_UR1T_STA & 0x01) IIsend completed
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{
DMA_URLT_STA &= ~0x01;
DMATxFlag = 1;
}
if (DMA_URLT_STA & 0x04) //data coverage
{
DMA_URLT_STA &= ~0x04;
}
if (DMA_UR1R_STA & 0x01) //Receive complete
{
DMA_UR1R_STA &= ~0x01;
DMARxFlag = 1;
}
if (DMA_UR1R_STA & 0x02) /ldata is discarded
{
DMA_UR1R_STA &= ~0x02;
}
}
/[File: ISR.ASM
[lnterrupts with interrupt numbers greater than 31 require interrupt entry address remapping processing
CSEG AT  012BH ;POINT_VECTOR
JMP POINT_ISR
CSEG AT  0133H ;P1INT_VECTOR
JMP PLINT_ISR
CSEG AT  013BH ;P2INT_VECTOR
IMP P2INT_ISR
CSEG AT  0143H ;P3INT_VECTOR
IMP P3INT_ISR
CSEG AT  014BH ;P4INT_VECTOR
IMP P4INT_ISR
CSEG AT  0153H ;P5INT_VECTOR
IMP P5INT_ISR
CSEG AT  015BH ;P6INT_VECTOR
IMP P6INT_ISR
CSEG AT  0163H ;P7INT_VECTOR
IMP P7INT_ISR
CSEG AT  016BH ;P8INT_VECTOR
IMP PSINT_ISR
CSEG AT  0173H ;POINT_VECTOR
IMP POINT_ISR
CSEG AT  017BH ;M2MDMA_VECTOR
IMP M2MDMA_ISR
CSEG AT  0183H ;ADCDMA_VECTOR
IMP ADCDMA_ISR
CSEG AT  018BH ;SPIDMA_VECTOR
IMP SPIDMA_ISR
CSEG AT  0193H ;ULTXDMA_VECTOR
IMP ULITXDMA_ISR
CSEG AT  019BH ;ULRXDMA_VECTOR
IMP ULIRXDMA_ISR
CSEG AT  01A3H ;U2TXDMA_VECTOR
IMP U2TXDMA_ISR
CSEG AT  01ABH ;U2RXDMA_VECTOR
IMP U2RXDMA_ISR
CSEG AT  01B3H ;USTXDMA_VECTOR
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JMP U3TXDMA_ISR
CSEG AT  01BBH ;USRXDMA_VECTOR
JMP U3RXDMA_ISR
CSEG AT  01C3H ;U4ATXDMA_VECTOR
JMP U4ATXDMA_ISR
CSEG AT  01CBH ;UARXDMA_VECTOR
JMP U4RXDMA_ISR
CSEG AT  01D3H ;LCMDMA_VECTOR
JMP LCMDMA_ISR
CSEG AT  01DBH ;LCMIF_VECTOR
JMP LCMIF_ISR

POINT_ISR:

PLINT_ISR:

P2INT_ISR:

P3INT_ISR:

P4INT_ISR:

PSINT_ISR:

PGINT_ISR:

P7INT_ISR:

P8INT_ISR:

POINT_ISR:

M2MDMA_ISR:

ADCDMA_ISR:

SPIDMA_ISR:

UITXDMA_ISR:

UIRXDMA_ISR:

U2TXDMA_ISR:

U2RXDMA_ISR:

U3TXDMA_ISR:

U3RXDMA_ISR:

U4ATXDMA_ISR:

U4RXDMA_ISR:

LCMDMA_ISR:

LCMIF_ISR:
JMP 006BH
END

27.10.2 UARTL interrupt mode and computer transceiver test - DMA
data check

C language code
/I Operating frequency for test is 11.0592MHz

/************* Fu nCtIOﬂ DeSCI'I ptl on *kkkkkhkhhhhkikikikk

UART1 works in full-duplex interrupt mode to send and receive data. PC sends data to the MCU, and the MCU wiill
automatically store the received data in the DMA space. The last two bytes of the data packet are used as the check
digit, and the routine performs the check using the crc16_ccitt algorithm. When the DMA space is full of the content
of the set size, the valid data is checked and calculated, and then compared with the last two check digits. The data in
the storage space is output through the DMA automatic sending function of UARTL. If a timer is uased as baud rate
generator, it is recommended to use 1T mode (unless 12T is used for low baud rates), and select a clock frequency
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that is divisible by the baud rate to improve accuracy.
When downloading, select the clock 22.1184MHz (users can modify the frequency by themselves).

* *xk *xk * *kk *kk /

#include "stdio.h"
#include "'stc8h.h"
#include ""crc16.h™

#define  MAIN_Fosc 22118400L /I Define the main clock (accurately calculate 115200 baud rate)
#define  Baudratel 115200L

#define DMA_AMT_LEN 255 /l/Set total bytes to be transferred(0~255) - DMA_AMT_LEN+1
bit DMATXxFlag;

bit DMARXxFlag;

u8 xdata DMABuffer[256];

void UART1_config(u8 brt);
void DMA_Config(void);

void UartPutc(unsigned char dat)

{
SBUF = dat;
while(Tl == 0);
TI=0;

}

char putchar(char c)

{
UartPutc(c);
return c;

}

[*****CRC calculation function******#*x/

ul6 crcl6_ccitt(u8 *pbuf, ul6 len)

{

unsigned short code crc16_ccitt_table[256] =
{

0x0000, 0x1021, 0x2042, 0x3063, 0x4084, O0x50A5, 0x60C6, Ox70E7,
0x8108, 0x9129, OxAl4A, 0xB16B, 0xC18C, O0xD1AD, OxE1CE, OxF1EF,
0x1231, 0x0210, 0x3273, 0x2252, O0x52B5, 0x4294, Ox72F7, 0x62D6,
0x9339, 0x8318, 0xB37B, O0xA35A, 0xD3BD, 0xC39C, OxF3FF, O0xE3DE,
0x2462, 0x3443, 0x0420, 0x1401, Ox64E6, 0x74C7, Ox44A4, 0x5485,
OxA56A, 0xB54B, 0x8528, 0x9509, OxE5EE, OxF5CF, O0xC5AC, 0xD58D,
0x3653, 0x2672, 0x1611, 0x0630, 0x76D7, Ox66F6, 0x5695, 0x46B4,
0xB75B, OxA77A, 0x9719, 0x8738, OxF7DF, OxE7FE, 0xD79D, O0xC7BC,
0x48C4, Ox58E5, 0x6886, 0x78A7, 0x0840, 0x1861, 0x2802, 0x3823,
0xC9CC, OxD9ED, OxE98E, OxF9AF, 0x8948, 0x9969, O0xA90A, 0xB92B,
Ox5AF5, Ox4AD4, O0Ox7AB7, O0x6A96, O0x1A71, Ox0A50, Ox3A33, 0x2Al12,
0xDBFD, 0xCBDC, OxFBBF, OxEB9E, 0x9B79, 0x8B58, 0xBB3B, O0xAB1A,
0x6CA6, 0x7C87, 0x4CE4, O0x5CC5, 0x2C22, 0x3C03, 0x0C60, 0x1C41,
OXEDAE, OxFD8F, OxCDEC, 0xDDCD, 0xAD2A, 0xBDOB, 0x8D68, 0x9D49,
0x7E97, Ox6EB6, Ox5ED5, Ox4EF4, O0x3E13, O0x2E32, Ox1E51, Ox0E70,
OxFF9F, OxEFBE, OxDFDD, OxCFFC, 0xBF1B, OxAF3A, O0x9F59, O0x8F78,
0x9188, 0x81A9, O0xB1CA, OxAlEB, 0xD10C, 0xC12D, OxF14E, OxE16F,
0x1080, O0x00A1, 0x30C2, O0x20E3, 0x5004, 0x4025, 0x7046, 0x6067,
0x83B9, 0x9398, O0xA3FB, O0xB3DA, 0xC33D, 0xD31C, OxE37F, O0xF35E,
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0x02B1, 0x1290, Ox22F3, 0x32D2, 0x4235, O0x5214, O0x6277, 0x7256,
OXBSEA, OXA5CB, O0x95A8, 0x8589, OXF56E, OXE54F, 0xD52C, OxC50D,
Ox34E2, 0x24C3, Ox14A0, 0x0481, 0x7466, Ox6447, 0x5424, 0x4405,
OXA7DB, OxB7FA, 0x8799, 0x97B8, OXE75F, OxF77E, 0xC71D, 0xD73C,
0x26D3, O0x36F2, 0x0691, O0x16B0, 0x6657, O0x7676, 0x4615,  0x5634,
0xD94C, 0xC96D, OXFI0E, OXE92F, 0x99C8, Ox89E9, O0xB98A, OXA9AB,
0x5844, 0x4865, 0x7806, 0x6827, 0x18CO, OXO8E1l, 0x3882, O0x28A3,
0xCB7D, O0xDB5C, OXEB3F, OxFB1E, O0x8BF9, 0x9BD8, OxABBB, OXBBOYA,
Ox4A75, O0x5A54, O0x6A37, Ox7A16, OxOAF1, Ox1ADO, O0x2AB3, O0x3A92,
OXFD2E, OXEDOF, 0xDD6C, 0xCD4D, OXBDAA, OxAD8B, O0x9DES, 0x8DC9,
0x7C26, 0x6C07, 0x5C64, O0x4C45, O0x3CA2, 0x2C83, Ox1CEO, 0xOCCI,
OXEF1F, OXFF3E, OXCF5D, OxDF7C, OXAF9B, OxBFBA, O0x8FD9, OX9FFS,
OX6E17, OX7E36, OXx4E55, Ox5E74, Ox2E93, Ox3EB2, OxOED1, Ox1EFO

b

ul6 crcl6 = 0x0000;
ulé crc_hg, crc_l8;

while( len--) {
crc_h8 = (crcl6 >> 8);
crc_I8 = (crcl6 << 8);
crcl6 = crc_I8 ~ crcl6_ccitt_table[crc_h8 ” *pbuf];

pbuf++;

}
return crcl6;

}

void main(void)

{
uléi;
ul6 CheckSum;
POM1 = 0x00; POMO = 0x00; /Iset as quasi-bidirectional port
P1M1 =0x00; P1MO = 0x00; /Iset as quasi-bidirectional port
P2M1 = 0x00; P2MO0 = 0x00; /Iset as quasi-bidirectional port
P3M1 = 0x00; P3MO0 = 0x00; /Iset as quasi-bidirectional port
P4M1 = 0x00; P4MO0 = 0x00; /Iset as quasi-bidirectional port
P5M1 = 0x00; P5MO0 = 0x00; /Iset as quasi-bidirectional port
P6M1 = 0x00; P6MO = 0x00; /Iset as quasi-bidirectional port
P7M1 =0x00; P7MO0 =0x00; /Iset as quasi-bidirectional port

for(i=0; i<256; i++)

{

DMABuffer[i] = i;
}
P_SW2 = 0x80;

DMA_URLT_STA = 0x00;
UART1_config(1);
printf("UART1 DMA CRC Programme!\r\n");

DMA_Config();
EA=1; /lenable CPU interrupt

DMATxFlag = 0;
DMARxFlag = 0;
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while (1)
{
if(DMATxFlag) && (DMARXxFlag))
{
CheckSum = crc16_ccitt((DMABuffer, DMA_AMT_LEN-1);
if(((u8)CheckSum == DMABuffer[DMA_AMT_LEN-1]) &&
((u8)(CheckSum>>8) == DMABuffer[DMA_AMT_LEN]))
{
printf(""\r\nOK! CheckSum = %04x\r\n**,CheckSum);
}
else
{
printf("\\nERROR! CheckSum = %04x\r\n**,CheckSum);
}
DMATxFlag = 0;
DMA_URI1T_CR = 0xc0; /Ibit7 1:Enable UART1_DMA,
//bit6 1:Start UART1_DMA automatic transmission
DMARxFlag = 0;
DMA_URI1R_CR = 0xal; /Ibit7 1:Enable UART1_DMA,
//bit5 1:Start UART1_DMA automatic reception,
//bit0 1:clear FIFO
}
}
}
void DMA_Config(void)
{
P_SW2 = 0x80;
DMA_URI1T_CFG = 0x80; //bit7 1:Enable Interrupt
DMA_URIT_STA = 0x00;
DMA_URIT_AMT = DMA_AMT_LEN; /1 Set total bytes to be transferred: n+1
DMA_URI1T_TXA = DMABUuffer;
DMA_UR1T_CR = 0xc0; //hit7 1:Enable UART1_DMA,
//hit6 1:Start UART1_DMA automatic transmission
DMA_UR1R_CFG = 0x80; //bit7 1:Enable Interrupt
DMA_UR1R_STA = 0x00;
DMA_UR1R_AMT = DMA_AMT_LEN; /1 Set total bytes to be transferred: n+1
DMA_URI1R_RXA = DMABUuffer;
DMA_UR1R_CR =0xal; //hit7 1:Enable UART1_DMA,
//hit5 1:Start UART1_DMA automatic reception, bit0 1:clear
FIFO
}
void SetTimer2Baudraye(ul6 dat) //select baud rate:
/12: Use Timer2 as baud rate generator,
/[Other values: Use Timerl as baud rate generator.
{
AUXR &= ~(1<<4); /[Timer stop
AUXR &= ~(1<<3); /[Timer2 set As Timer
AUXR |= (1<<2); /ITimer2 set as 1T mode
T2H = dat / 256;
T2L = dat % 256;
IE2 &=~(1<<2); /IDisable interrupts
AUXR |= (1<<4); /[Timer run enable
}
void UART1_config(u8 brt) //select baud rate:
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/12: Use Timer2 as baud rate generator

//Other values: Use Timerl as baud rate generator.

* % * %

[FFFxFFxRHEX se Timer2 as baud rate generator
if(brt == 2)
{

AUXR |= 0x01;

* %

sk

//S1 BRT Use Timer2;

SetTimer2Baudraye(65536UL - (MAIN_Fosc / 4) / Baudratel);

}

[FFFxFIxREER Jse Timerl as baud rate generator **x#xxsdokkdokkrk]

else

{
TR1=0;
AUXR &= ~0x01;
AUXR |= (1<<6);
TMOD &= ~(1<<6);
TMOD &= ~0x30;

//S1 BRT Use Timer1;
/[Timerl set as 1T mode
/[Timerl set As Timer
/[Timerl_16bitAutoReload;

TH1 = (u8)((65536UL - (MAIN_Fosc / 4) / Baudratel) / 256);
TL1 = (u8)((65536UL - (MAIN_Fosc / 4) / Baudratel) % 256);

ET1=0;
INTCLKO &= ~0x02;
TR1 =1;

}

/*************************************************/

SCON = (SCON & 0x3f) | 0x40;

I/ PS =1;

I/ ES =1;
REN =1;
P_SW1 &= 0x3f;
P_SW1 |= 0x00;

}

void UART1_DMA _Interrupt(void) interrupt 13
{ if (DMA_URLT_STA & 0x01)
{ DMA_URILT_STA &= ~0x01;
DMATxFlag = 1;
?f (DMA_URLT_STA & 0x04)
{ DMA_URILT_STA &= ~0x04;

}

if (DMA_UR1R_STA & 0x01)

{
DMA_UR1R_STA &= ~0x01;
DMARxFlag = 1;

}

if (DMA_UR1R_STA & 0x02)

{
DMA UR1R_STA &= ~0x02;

/IDisable interrupts
//Does not output clock

/IUART1 mode,

//0x00: Synchronous shift output,
//0x40: 8-bit data, variable baud rate,
//0x80: 9-bit data, fixed baud rate,
/10xc0: 9-bit data, variable baud rate
/Ihigh priority interrupt

/lenable interrupt

/lenable to receive

/Isend completed

/ldata coverage

//Receive complete

//data is discarded
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}

}

/[File: ISR.ASM

/lnterrupts with interrupt numbers greater than 31 require interrupt entry address remapping processing
CSEG AT  012BH ;POINT_VECTOR
IMP POINT_ISR
CSEG AT  0133H ;P1INT_VECTOR
IMP PLINT_ISR
CSEG AT  013BH ;P2INT_VECTOR
IMP P2INT_ISR
CSEG AT  0143H ;P3INT_VECTOR
IMP P3INT_ISR
CSEG AT  014BH ;P4INT_VECTOR
IMP P4INT_ISR
CSEG AT  0153H ;P5INT_VECTOR
IMP P5INT_ISR
CSEG AT  015BH ;P6INT_VECTOR
IMP P6INT_ISR
CSEG AT  0163H ;P7INT_VECTOR
IMP P7INT_ISR
CSEG AT  016BH ;P8INT_VECTOR
IMP PSINT_ISR
CSEG AT  0173H ;POINT_VECTOR
IMP POINT_ISR
CSEG AT  017BH ;M2MDMA_VECTOR
IMP M2MDMA_ISR
CSEG AT  0183H ;ADCDMA_VECTOR
IMP ADCDMA_ISR
CSEG AT  018BH ;SPIDMA_VECTOR
IMP SPIDMA_ISR
CSEG AT  0193H ;UITXDMA_VECTOR
IMP ULTXDMA_ISR
CSEG AT  019BH ;UIRXDMA_VECTOR
IMP ULIRXDMA_ISR
CSEG AT  01A3H ;U2TXDMA_VECTOR
IMP U2TXDMA_ISR
CSEG AT  01ABH ;U2RXDMA_VECTOR
IMP U2RXDMA_ISR
CSEG AT  01B3H ;USTXDMA_VECTOR
IMP U3TXDMA_ISR
CSEG AT  01BBH ;USRXDMA_VECTOR
IMP U3RXDMA_ISR
CSEG AT  01C3H ;U4TXDMA_VECTOR
IMP U4TXDMA_ISR
CSEG AT  01CBH ;U4RXDMA_VECTOR
IMP U4RXDMA_ISR
CSEG AT  01D3H ;LCMDMA_VECTOR
IJMP LCMDMA_ISR
CSEG AT 01DBH ;LCMIF_VECTOR
IJMP LCMIF_ISR

POINT_ISR:
PLINT_ISR:
P2INT_ISR:
P3INT_ISR:
P4AINT_ISR:
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PSINT_ISR:
P6INT_ISR:
P7INT_ISR:
P8INT_ISR:
POINT_ISR:
M2MDMA_ISR:
ADCDMA_ISR:
SPIDMA_ISR:
UITXDMA_ISR:
UIRXDMA_ISR:
U2TXDMA_ISR:
U2RXDMA_ISR:
U3TXDMA_ISR:
U3RXDMA_ISR:
U4ATXDMA_ISR:
U4RXDMA_ISR:
LCMDMA_ISR:
LCMIF_ISR:

JMP 006BH
END

Code testing method

According to the predefined DMA packet length (for example: 256 bytes), send a packet of data (254 bytes) through
the serial port tool, and add a 2-byte CCITT-CRC16 check code at the end:

’ ‘SSCOM V5131 SO/ PSR fE & AR T T,2618058@qq.com. QQBY: 52502449(@ 8R4 O x

BRD RORE BF % 358 IR W ERce |

[17.02:%0 és61%

—<{>123456 7890abode £ ghi jhlanopqrstuvwayz1234567880abodef ghi jklnnepqrs turwxyz1 23456 7890abade fhs jklanopqrsturwsyz1 23456 7890abe
d'(ghijkluapvllmwzltwmdcduﬁkijl].mopv s tuvenyr1 23456 7090 abede fghi jklanopgr s turwsyz1 23456 7020 sbede £ ghi jhlanepgrst
uvvry:l?'r

T3} cs.ens-- Fo67

Usb i1 s klansprstureeyzl 23456 7890 abode f ghi sklanopqra turwayz1 23456 7890abode £ ghi sklnnepqrs turways 1 23456 7800 abode g
hi |Huwpc l(vvvlyllmm.bodﬁ&huﬂmopq sty 1234567090 abede fghi jhlanopgr s tuvwyr1 25456 7830 sbede fight jklanopgrstursx
ve 2

ARSO | TR Wiy | @ik | WREE|T B T Engeh wirad [ —
WO com WSB-STRIAL 40w | [ BT (efrarie | BRI T mkis T aeea o0 ms/R IR RTT

® xinwn|¢  ESBOVE| © wniRosnnT. @ [ o8 5 [ - |eedtoTocs e
RISV mn BHE lnszm ~| 123456 1850 abeda £ ghi s klancpqr s tuvwxy | 23456 7890 abode £ ghi jklanepqr s turwxys1 23456 1690 b cde

= fduJihnoyc?;gvvryxi?xﬁf?ﬁmnbcdcfghij)hnoycstmyllZﬂﬁfﬁobcdcfdxij&lmopvn
t" 0; 24 ;:{ ”“‘: i“;!l; »:7.7 @ wrwayr 123456 abedefghi jklenopgrsturexys 124567830 abadaighi § opgratavexyxl2

CFBEjsscons 1311 k2 KET-Theaud DAV B BB RR 5 — (A0SR WTeo BT -Theood SUDGTIEERF ¥ 5] BEF]

www.daxia.com S$:256 R:278 COM4 E5777 115200bps.8,1,None, None

After the MCU receives the entire packet of data (256 bytes), it performs CRC16 check on the flrst 254 bytes of data,
and the obtained check code is compared with the last two bytes. If the values are equal, print "OK!" and calculate the
check code, and then output the content read from the DMA space.
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BHa:D sCef 87 25 3¥E8 IR W Bsce

R SSCOM V5.13.1 s [1/FRSEAIRIRIASE & X4F T T,2618058@qq.com. QQBE: 52502440(@35H54) - O X

[17.02:03 ror)
—+<>1234567890abodef ghi jhlanopqrstuvwayz 123456 7880abedef ghi 3k qrstuywxyz] 23456 7890 abade fghs jklanopqrsturwsyz ] 23456 7890abe
h(éuza‘sb u-mynzwm’ ha&-lw;klmawltt:vxyxi‘m sbedefghi jklanopgrsturesyz1 23456 1890 sbede fghi jhlanepgrst

sturenyzl 23456 7890 abodef ghi jklanoparz turwayz 1 23456 7880 abode £ ghi JkInnep qrs turways 1 23456 7800 abode £,
.kuuwltmyzlmmdo&fw;klnow l:':vxy;‘l'mmdukfwjilm'wl!':ny;'l‘mm-bdofdn ;um'qutu:-:
lvel234

R0 | Rz o] B | WREE|T B Engh

WO oo wh-STRIL jrm&n _fetravie | GRIERTR s [ EETA r—--mrmmj

stuvwzys
s 2 — f:hjlluwcnmytlZNSGMcbcdaiduunnwc:tmlmmduhfdnJunwpcn
A7 WG ek Wsscom Tl - m-ynl‘.’ﬁ!‘?@éah(@;ﬂmwllm:yxlmmchfﬁ)u-m"um-yxlm
',l."szml-:_ﬁ'lﬂa@.-" R -

wwwdsxiacom S258  R281  [COMA EFIFF 115200bps8iNoneNone
If the checksum values are not equal, print "ERROR!" and the calculated checksum.

® xiawno | & gyl [0 mo W1 5% B[EE - oeaelCOTTORCTS L[Be |
[~ RTS ¥ DTR B#E |N520  ~ 123456 7850 abede £ ghi sklancpar 123456 7890 abede £ ghi jhlanopqr s turwxys1 234567850 sbcde
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28 Enhanced Dual Data Pointer

Two 16-bit data pointers are integrated in STC8H series of microcontrollers. The data pointers can be increased or

decreased automatically by the program control, and they can be switched automatically.

28.1 Related special function registers

Symbol Description Address 57 B6 [ BE? It Ac?dress aid Symbg; [ B2 BL | B0 \F;SISS;
DPL Data pointer low byte register 82H 0000,0000
DPH Data pointer high byte register 83H 0000,0000
DPL1 2nd Data pointer low byte E4H 0000,0000
DPH1 2nd Data pointer high byte E5H 0000,0000
DPS DPTR Selection Register E3H D1 D0 | TSL [ Aul AU0 | [ SEL [0000,0xx0
TA DPTR Timing control register AEH 0000,0000
28.1.1 1st 16-bit Data Pointer Registers (DPTRO)
Symbol Address B7 B6 | B5 | B4 B3 B2 BL | BO
DPL 82H
DPH 83H
DPL is Data pointer 0 low byte.
DPH is Data pointer 0 high byte.
The combination of DPL and DPH is the first 16-bit data pointer register DPTRO.
28.1.2 2nd 16-bit Data Pointer Registers (DPTR1)
Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
DPL1 E4H
DPH1 E5H
DPL1 is Data pointer 1 low byte.
DPH1 is Data pointer 1 low byte.
The combination of DPL1 and DPHL1 is the second 16-bit data pointer register DPTR1.
28.1.3 DPTR control register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
DPS E3H ID1 IDO TSL AUl AUO - - SEL

ID1: DPTR1 auto-increment or auto-decrement mode control bit
0: DPTR1 auto-increment mode
1: DPTR1 auto-decrement mode
ID0: DPTRO auto-increment or auto-decrement mode control bit
0: DPTRO auto-increment mode
1: DPTRO auto-decrement mode
TSL: DPTRO/DPTR1 auto-switch control bit (invert SEL automatically)
0: DPTRO/DPTR1 auto switch is disabled.
1: DPTRO/DPTR1 auto switch is enabled.
If the TSL bit is set, the SEL bit will be inverted automatically after the relevant instruction is executed.
Instructions related to TSL include:
MOV DPTR #datal6
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INC DPTR
MOVC A @A+DPTR
MOVX A @DPTR
MOVX @DPTR,A
AU1/AUQ: Enable DPTR1 / DPTRO Automatic increment / decrement control bit
0: disable Automatic increment / decrement function
1: enable Automatic increment / decrement function
Note: In write-protect mode, AUO and AUl can not be enabled individually. AUO will be enabled
automatically if AU1 is enabled. If AUO is enabled alone, there is no effect to AUL. To enable AU1 or
AUO independently, the TA register must be used to trigger the DPS protection mechanism. For more
detail, please refer to the description of the TA register. In addition, DPTRO / DPTR1 will be
incremented / decremented automatically only after executing the following three instructions.
MOVC A @A+DPTR
MOVX A @DPTR
MOVX @DPTR,A
SEL: DPTR register select bit.
0: Default. DPTRO is selected as current Data pointer.
1: DPTR1 is selected as current Data pointer.
The selection of current DPTR using SEL is valid for the following instructions,
MOV DPTR,#datal6
INC DPTR
MOVC A @A+DPTR
MOVX A @DPTR
MOVX @DPTR,A
JMP @A+DPTR

28.1.4 Data Pointer control register (TA)

Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO

TA AEH

AUL and AUO in the DPS register is write-protected by TA register. Since the program can not write AU1 and AUO
separately, TA register must be used to trigger enabling AU1 or AUO independently. TA is a write-only register.
The following steps must be executed if you need to enable AU1 or AUO separately.

CLR EA ; disable interrupt (it is necessary to disable interrupt)
MOV TA #0AAH ; write the trigger command sequence 1
; any other instructions can not be here
MOV TA #55H ; write the trigger command sequence 2
; any other instructions can not be here
MOV DPS, #xxH ; Write-protection is temporarily disabled,

; and any value can be written to the DPS
; DSP enters the write-protected mode again
SETB EA ; enable interrupt if necessary
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28.2 Example Routines

28.2.1 Example Routine 1

Copy 4 bytes of data stored in program space 1000H to 1003H in reverse to 0100H to 0103H of the extended RAM, that is,
C:1000H —> X:0103H
C:1001H —> X:0102H
C:1002H —> X:0101H
C:1003H —> X:0100H
Assembly code

;Operating frequency for test is 11.0592MHz

POM1 DATA 093H
POMO DATA 094H
P1M1 DATA 091H
P1MO DATA 092H
P2M1 DATA 095H
P2MO DATA 096H
P3M1 DATA 0B1H
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5MO0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP, #5FH
MOV POMO, #00H
MOV POM1, #00H
MOV P1MO, #00H
MOV P1M1, #00H
MOV P2MO, #00H
MOV pP2M1, #00H
MOV P3MO, #00H
MOV pP3M1, #00H
MOV P4MO, #00H
MOV P4M1, #00H
MOV P5MO, #00H
MOV P5M1, #00H
MOV DPS,#00100000B ; enable TSL and select DPTRO
MOV DPTR,#1000H ; write 1000H to DPTRO, and then select DPTR1 as current DPTR
MOV DPTR,#0103H ; write 0103H to DPTR1
MOV DPS,#10111000B ;set DPTR1 in auto decreasing mode,
;DPTRO in auto increasing mode,enable TSL, AUO and AU1,
;select DPTRO as the current DPTR
MOV R7,#4 ; set the counter of copies
COPY_NEXT:
CLR A ;
MOVC A,@A+DPTR ; Read data from the program space indicated by DPTRO,

; When done, DPTRO increments automatically and select DPTRL1 as the current DPTR

-939 -



STCB8H Series Manual

MOVX

DJINZ

SIMP

END

@DPTR,A

; write the content of ACC to XDARA indicated by DPTR1,

; When done, DPTR1 decrements automatically and select DPTRO as the current DPTR

R7,COPY_NEXT

$

28.2.2 Example Routine 2

Send the data stored in the extended RAM 0100H to 0103H to PO port successively.
Assembly code

;Operating frequency for test is 11.0592MHz

POM1
POMO
P1M1
P1MO
P2M1
P2MO
P3M1
P3MO
P4AM1
P4MO
P5M1
P5MO0

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

ORG
LIMP

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

CLR

MOV
MOV
MOV

SETB
MOV
MOVX

MOV

093H
094H
091H
092H
095H
096H
0B1H
0B2H
0B3H
0B4H
0C9H
0CAH

0000H
MAIN

0100H

SP, #5FH

POMO, #00H
POML1, #00H
P1MO, #00H
P1M1, #00H
P2MO, #00H
P2M1, #00H
P3MO, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5MO, #00H
P5M1, #00H

EA

TA#0AAH

TA #55H
DPS,#00001000B

EA
DPTR,#0100H
A,@DPTR

PO,A

; disable interrupt

; Write DPS write-protection trigger command 1

; Write DPS write-protection trigger command 2

; set DPTRO in increasing mode,enable AUO independently,
;and select DPTRO

; enable interrupt

; write 0100H to DPTRO

; Read data from XRAM indicated by DPTRO,
;and then DPTRO increments automatically

; output the datum to Port0
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MOVX

MOV
MOVX

MOV
MOVX

MOV

SIMP

END

A,@DPTR

PO,A
A,@DPTR

PO,A
A,@DPTR

PO,A

$

; Read data from XRAM indicated by DPTRO,
;and then DPTRO increments automatically

; output the datum to Port0

; Read data from XRAM indicated by DPTRO,
;and then DPTRO increments automatically

; output the datum to Port0

; Read data from XRAM indicated by DPTRO,
;and then DPTRO increments automatically

; output the datum to Port0
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29 MDU16 Hardware 16-bit Multiplier and Divider

Product line

MDU16

STC8H1KO08 family

STC8H1K28 family

STC8H3K6454 family

STC8H3K64S2 family

STC8H8K64U family

STC8H2K64T family

STC8H4K64TLR family

STC8H4K64TLCD family

STC8H4K64LCD family

A 16-bit hardware multiply / divide unit MDU16 is integrated in some microcontrollers of the STC8H series.

The following data operations are supported:

> Data standardization (need 3-20 clocks of computing time)

» Logic left shift (need 3~18 clocks of operation time)

> Logic shift right (need 3~18 clocks of operation time)

> 16 bits multiplied by 16 bits (it takes 10 clocks of operation time)
> 16 bits divided by 16 bits (need 9 clocks of operation time)

» 32 bits divided by 16 bits (requires 17 clocks of operation time)
All operations are based on unsigned integer data types.

29.1 Registers Related to MDU16

. Bit Address and Symbol Reset
Symbol Description Address B7 | B6 [ B5 | B4 [ B3 | B2 | BI [ B0 Value
MD3 MDU Data Register FCFOH MD3[7:0] 0000,0000
MD2 MDU Data Register FCF1H MD2[7:0] 0000,0000
MD1 MDU Data Register FCF2H MD1[7:0] 0000,0000
MDO MDU Data Register FCF3H MDO[7:0] 0000,0000
MD5 MDU Data Register FCF4H MD5[7:0] 0000,0000
MD4 MDU Data Register FCF5H MD4[7:0] 0000,0000
ARCON __ [MDU Mode Control Register FCF6H MODE[2:0] [ SC[4:0] 0000,0000
OPCON MDU Operation Control Register | FCF7H [ MDOV ]| | [ - RST [ ENOP [0000,0000
29.1.1 Operand 1 Data Registers
Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
MD3 FCFOH MD3[7:0]
MD2 FCF1H MD2[7:0]
MD1 FCF2H MD1[7:0]
MDO FCF3H MDO[7:0]
29.1.2 Operand 2 Data Registers
Symbol Address B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
MD5 FCF4H MD5[7:0]
MD4 FCF5H MDA4[7:0]
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32-bit division by 16-bit division:
Dividend: {MD3,MD2,MD1,MD0}
Divisor: {MD5,MD4}
Quotient: {MD3,MD2,MD1,MDO0}
Remainder: {MD5,MD4}
16-bit division by 16-bit division:
Dividend: {MD1,MD0}
Divisor: {MD5,MD4}
Quotient: {MD1,MDO0}
Remainder: {MD5,MD4}
16-bit multiplication by 16-bit multiplication:
Multiplicand: {MD1,MDO0}
Multiplier: {MD5,MD4}
Product: {MD3,MD2,MD1,MD0}
32-bit logical shift left / logical shift right
Operand: {MD3,MD2,MD1,MD0}
32-bit data normalization:
Operand: {MD3,MD2,MD1,MDO0}

29.1.3 MDU Mode Control Register (ARCON)

Symbol Address B7 | B6 | B5 B4 | B3 | B2 | BL | BO
ARCON FCF6H MODE[2:0] SC[4:0]
MODE[2:0]: MDU maode selection
MODE[2:0] Mode Clocks Desciption
1 Logical right 318 Shift the data in {MD3, MD2, MD1, MDO} right by SC [4: 0] bits,
shift MD3 high-order complement 0
) Logical left 318 Shift the data in {MD3, MD2, MD1, MDQ} SC [4: 0] bits to the left,
shift low-order complement of MDO
Data Perform logical left shift on the data in {MD3, MD2, MD1, MD0},
3 normalization 3~20 | shift out all the high-order Os of the data, make the highest bit of MD3
be 1, and the number of logical left shifts is recorded in SC [4: 0].
4 1_6__blt . 10 {MD1,MD0} X {MD5,MD4}={MD3,MD2,MD1,MD0}
multiplication
o {MD1,MDO0} +{MD5,MD4}=
5 16-bit division 9
{MD1,MD0}:--{MD5,MD4}
o {MD3,MD2,MD1,MD0} +~{MD5,MD4}=
6 32-bit division 17
{MD3,MD2,MD1,MDQ}:--{MD5,MD4}
Others Invalid

SCJ[4:0]: Data shift bits
When the MDU is in shift mode, SC is used to set the number of bits for left/right shift

When MDU is in data normalization mode, SC is the actual number of bits moved by the data after data
normalization

29.1.4 MDU Operation Control Register (OPCON)

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

OPCON FCF7H - MDOV - - RST ENOP

MDOV: MDU Overflow flag (read-only flag)
MDOV is set by hardware automatically in the following situations:
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1. When the divisor is 0;

2. When the product of multiplication is greater than OFFFFH;

When software writes OPCON.0 (EN) or writes ARCON, MDOV is cleared by the hardware automatically.
RST: Software resets the MDU multiplication and division unit. Writing 1 to it will trigger a software reset. It is
cleared by the hardware automatically after the MDU reset is complete.

Note: The value of the ARCON register is cleared when software resets the MDU multiply and divide unit.
ENOP: MDU enable bit.

Writing 1 to this bit will trigger the MDU module to start calculation. When the MDU calculation is completed,

ENOP is cleared to 0 by the hardware automatically. After setting ENOP to 1, the software can query ENOP

cyclically. When ENOP changes from 1 to 0, the calculation is completed.

-944 -



STC8H Series Manual

29.2 Example Routines

C Language code

;Operating frequency for test is 11.0592MHz

#include "reg51.h"
#include "intrins.h"

#define  MD3U32
#define MD3U16
#define MD1U16
#define MD5U16

#define MD3
#define MD2
#define MD1
#define  MDO
#define  MD5
#define MD4

#define  ARCON
#tdefine  OPCON

sfr P_SW2 =

(*(unsigned long volatile xdata *)0xfcf0)
(*(unsigned int volatile xdata *)0xfcf0)
(*(unsigned int volatile xdata *)0xfcf2)
(*(unsigned int volatile xdata *)0xfcf4)

(*(unsigned char volatile xdata *)0xfcf0)
(*(unsigned char volatile xdata *)0xfcf1)
(*(unsigned char volatile xdata *)0xfcf2)
(*(unsigned char volatile xdata *)0xfcf3)
(*(unsigned char volatile xdata *)0xfcf4)
(*(unsigned char volatile xdata *)0xfcf5)
(*(unsigned char volatile xdata *)0xfcf6)
(*(unsigned char volatile xdata *)0xfcf7)

0xBA;

I T T T T T T

/116 bits by 16 bits

M T T T T T

unsigned long res;
unsigned int datl, dat2;
P_SW2 |= 0x80;

MD1U16 = datl;
MD5U16 = dat2;

ARCON =4 << 5;
OPCON =1;
while((OPCON & 1) '=0);
res = MD3U32;

/I Access the extension register xsfr
/ldatl User given
//dat2 User given
/116 bits*16 bits, multiplication mode
/I Start calculation
/I Wait for the calculation to complete
1132-bit result

I T T T

/132 bits divided by 16 bits

M T T T L T

unsigned long res;
unsigned long dat1;
unsigned int dat2;

P_SW?2 |= 0x80;

MD3U32 = datl;
MD5U16 = data2;
ARCON =6 << 5;
OPCON =1;
while((OPCON & 1) '=0);
res = MD3U32;

unsigned long res;
unsigned long dat1;
unsigned char num;
MD3U32 = datl;

ARCON = (2 << 5) + num;
/IARCON = (1 << 5) + num;
OPCON =1;
while((OPCON & 1) !=0);
res = MD3U32;

/I Access the extension register xsfr
/ldatl User given
/ldat2 User given
/132-bit/16-bit, division mode
/I Start calculation
/I Wait for the calculation to complete

/132-bit quotient, 16-bit remainder in MD5U16

/I The number of bits to shift, User given
/ldatl User given

/132-bit left shift mode

//32-bit right shift mode

/I Start calculation

/I Wait for the calculation to complete
/132-bit result
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Appendix A STC Emulator User Guide

A: What kind of compiler/assembler should be used for STC MCU?
Q: Any old 8051 compiler/assembler can support it. Keil C51 is popular now

A: How to include header files in Keil environment

Q: After installing the driver and header files according to the steps shown below, select the STC corresponding
MCU model when creating a new project, and directly use "#include <stc8h.h>" in the source file to complete the
inclusion of the header file. If you select Intel’s 8052/87C52/87C54/87C58 or Philips P87C52/P87C54/P87C58
compile, the header file contains <reg51.h>, but the new STC special function register needs to be declared by
the user.

1.Install Keil version of emulation driver.
! 2 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: Th.. - () X

j,F_'lle Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCU Type STCBHIKIG Pinz Auto ~  Code Buffer EEFROM Buffer VART Nelper MID Melpar Keil ICE Settings ¢ ¢
COM Fort COM3 Soan n
Add MCU type to Keil | ICE Document
Nin Baud 2400 Max Baud 115200 |JAdd STC ICE driver to Keil
Addres STCS, 15 series ICE settings
exs
0:0000  @@Clear code buffer Open Code File 1. Close Keil at hirst
2. Copy STC MCU database to
020000 @ Clear EEPRON buffer (Open EEPROM File "UV2\*for *UV3\" or *UVA\"
HAW Optien VBY Settings Enoryption Downloac *!* directory in keil installed path
I 3. Install STC ICE drniver to
:. Frogran OR *C31\" directory in keil path
|8 Trin IRC 4. Copy STC 8051 MCU header file to
Input TRC frequency|11. 0592 Mz "CSTUNG\STC\® directory in keil path
|@ Oscillator high gain 5. Copy \;\ r.'.ur.zx'. ';1:‘.5 header file 10 ]
| *C2SNINCSTC\" directory in keil path
B Enable longer power-on-reset latency . E2agC. .l. & pe
; 6. Please make sure there is CS51 directory in Kesl path
. KESET S used o2 10 port Please make sure there is only one of UV2 UVE and UV4 in Xesl path ||
| Enable LowVYoltage reset TSRt I s I s —td
LVD detect leve 2.00 V 3\ Connect tlx‘c chip with FC sccording te the above commection
|| Hardveare eneble WDT after power—on-reset
Watch-Dog-Tiner prescals 256 2
@) ¥DT stop count while MCU in idle mode
Download/Frogram Stey RePropan
Check MCU Help Delsy 3 sa
B Auto reload the target file Re-Count Infiy - -
[ JReload and download when target file is modified *lease Projec Release Help Get MDD-SNW [ 1Beep  PasaTimes 10977 Reset

As shown above, select the "Keil Simulation Settings" page firstly, click "Add MCU model to Keil", and in the
following directory selection window that appears, navigate to the installation directory of Keil (usually "C: \ Keil \") ,
After press "OK" button, the prompt message shown on the right in the following figure appears, indicating that the
installation was successful. The STC Monitor51 emulation driver STCMONS51.DLL will also be installed when
adding the header file. The installation directory of the driver and header file is shown above.
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ST X |

Please location at Keil directiry (eg. C:\Keil)

> =3 Keil
v [ keilvs | @
> & C251
> & C51
> __ DATASHTS
> T1 uv4
> _ LenovoQMDownload
> 7 MSOCache
> __ OneDriveTemp ) —
PerfLogs 'STC-ISP X
> _ Program Files
> __ Program Files (x86)
y B ProqranDats _L Add STC MCU type successed !
oK Cancel OK
@ BE & ®E

N

2. Create a project in Keil
If the driver installation is successful in the first step, there will be an option of "STC MCU Database" in selecting the
chip model when creating a new project in Keil as shown below.

Select a CPU Data Base File .

Generic CPU Data Base _v_]

Generic CPU Data Base
Databass

I |
Then select the responding MCU model from the list. Here we select the model of "STC8A8K64S4A12" and click
"OK" to complete the selection.
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Select Device for Target ‘Target 1'... e

CRU |
Vendor: STC
Device: STCBHBKE4U Seres [ Use Extended Linker (L¥51) instead of BL51
Toolset: C5H1 [T Usze Extended fesembler [£3¢51] instead of 451
Data base Description:
----- E':_E STCEF2KE454 Series = 8051-based microcontroller with 1T{1-clock) High-Speed Core, -~
..... £ STCRG1KDS Series Up to 60 1O Lines, 5 TimersCounters,
_____ i Build-n up to 35MHz oscillatar,
£ STCAGTKIET Seres 28K bytes flash ROM, 8192 bytes data RAM,
""" £ STCBG2KE4S4 Series On-chip EEPROM 4 UARTs WDT ISP/IAP PWM CMP ADC.12C.SPIMDL
----- £1 STCEH1KDE Series
----- £1 STCBH1K2E Series
----- £1 STCBH2ZKBAT Seres
----- £1 STCBHIKE454 Series
----- £ STCAHAKEATLR Seni
----- %0 STCBH3KE4U qenes
----- {1 STCSOCE2RC Seres
----- £1 STCSOCEEAD Seres
----- £1 STCH0CSBRD+ Seres - i
< | i b [« ] m | it
0K Cancel Help

Add source code files to the project, as shown below:
-
i Test - pVisiond

‘| Eile Edit View Project Flash Debug Peripherals Tools 5VCS  Window  Help
4 Ga i | | ® 7 M| E=EE R ®
I_:: | Lnnn| Target 1 |E| aﬁs\l ﬁ '1:‘1'j

1 A Testc
=% Target 1 01finclude "STCE8H.H"

=23 Source Group P2 | #include "intrins.h"
I ..[# sTARTUP.A || 23—

04 wold main()
05[= {

& BOMO = Ox00;
F BOM1 = Ox00;
N 0a
09 while (1)

1 10 {

11 PO++:;

12 _naop_ {):
I 13 _naop_ {):

14 H
151}
16

4 I I

-:ﬁ?ln|ﬂ|§= f1e N1 l41 | - : : :
Save the project. If there is no error while compiling the project, you can set the following projects.
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One additional note:

When a C language project is created and a startup file "STARTUP.A51" is added to the project, there is a macro
definition named "IDATALEN", which is a macro used to define the size of the IDATA. The default value is 128,
which is 80H in hexadecimal, and it is also the size of IDATA in the startup file that needs to be initialized to O.
Therefor if IDATA is defined as 80H, the code in STARTUP.A51 will initialize the RAM of 00-7F of IDATA to 0.
Similarly, if IDATA is defined as OFFH, the RAM of 00-FF of IDATA will be initialized to 0.

=
Test - pVisiond

4~ "Srfaan

File Edit Miew Project Flash Debug Peripherals Tools 5WCS  Window Help
NS da| &G | | T T M| R |
ek 3] B 2 ._'| Lﬂ:?n| Target 1 |E| gg| ay
Project N Test.c STARTUP.A51
EEI Target 1 02s at processor reset can be defined:
E-£5 Source Group 026 -
I P STARTUP.A 2% ; <o> IDATALEN: IDATA memory size <0x0-0x100>
L 028 - <i>» Hote: The absolute start-address of IDATA n
"TESt'C 029 <i The IDATL space overlaps physically t
el T DA TAT.EN I
I o3 o
032 - <o> XDATASTART: XDATL memory start address <0x0-0xE
033 - <i>» The absolute start address of XDATL memory
L 034 XDATASTART EQU 0
| 03|
36 5 <o> XDATLALEMN: XDATAE memory Size <0x0-0xFFFF>
037 <i>» The length of XDATLA memory in bytes.
038 XDATALEHN EQU 0
03|
g4l r <o> PDATASTART: PDATL memory start address <0x0-0xE
. |:|rrr - |4| I R . - .- e
Eer. e | {}r.|0,T. Text Editor /i, Configuration Wizard [
Build Cutput

The IDATA size of the STC8 series of microcontrollers is 256 bytes (DATA of 00-7F and IDATA of 80H-FFH).
Because the last 17 bytes of RAM have the ID number and related test parameters, if you need to use this part of the
data in the program, you must not define IDATALEN as 256.

3. Project settings, select STC simulation driver.
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| & |

Options for Target Target 1 »
Device | Targst | Output | Listing| Vser | CS1 | AS1 | BLSI Locate | BLSI Misc Debug |Utilities|
" Use Simulator Settings I

[~ Limit Speed to Real-Time

& Use: ISTC Monitor-51 Driver J  Settings ]

V' Load Application at Startup V' Run to main{)

¥ Load Application at Start

™ Runto main{)

Initialization File: Inttialization File:
I | —] Edit |
~ Restore pagetesiup re Debug Session Settings

W Breakpl | & e V¥ Breakpoints V¥ Toolbox

WV Watch] | COMPort m [V Watch Windows

v Memor v M Displ

I¥:Mem Baudrate l115200 vl s e

" usB
CPU DLL: : Driver DLL: Parameter:
|88051.DLL Driver version : 1.12 [ssosiDLL |
Dialog DLL: Dialog DLL: Parameter:
IDP51.DLL ITP51.DLL I-p51
0K l Cancel | Defaults | Help |

As shown above, enter the project setting page firstly, select the "Debug" setting page, select the hardware emulation
"Use..." on the right, and select "STC Monitor-51 Driver" in the emulation driver drop-down list. And then click the
"Settings" button to enter the following setting screen. Set the port number and baud rate of the serial port. The baud

rate is generally 115200. Then complete the setup.

4.Create simulation chip
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! = STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: Th. — O X
| File Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MU Type STCBHIKIG Pins Auto - Code Buffer EEPROM Buffer UART Nalper MID Melper | Keil ICE Settings |« ¢
COM Fort COMI4 Soan . —g =
Add MCU type to Keil ICE Document
Min Baud 2400 Max Baud 115200 Add STC ICE driver to Keil
Addres STCB/STCIS series ICE settings |
ess . . —_
00000 @@Clear code buffer Open Code File MCU Type [S‘l’t‘BthlG l O Simulate via COM F3 (/72 1
Simulete via USD
0x0000  @Clear EEPRON buffer Open ZEPROM File ; 2
HW Optien VUBY Settings Enorvption Downloac ¥ ' * I Set target BV as ICX ]
[ 1 (¥ RS232 T
8 Frogrm 0K ping 3. 1o
| : RXD —TXD
8 7ie TG e Find $3.0
Input TRC frequency 11 0592 Mz TXD i —
@) Oscillator high gain GED heuntbS s S GND
B Enable longer power-on-reset latency 2 —_
B EESET pin used ax I/0 port lxhngo i 0
~ ‘
@ Erable LowYoltage reset 2+ S::P::‘.:B;C; ::: i
LVD detect leve 2.00 V 3\ Connect th‘o chip with FU accerding to the above conmection
|_| Hardvare eneble WDT after power—on-reset
Watch-Dog-Tiner prescal: 286 2
8 ¥DT stop count while MCU in idle mode
Download/Frogram Steg RBePropmm
Check MCU Help Delsy 3 sa v
B Auto reload the target file Re-Count Infiy -
[ JReload and download when terget file iz modified *lease Projec Release Nelp  Get MDD-SN [ 1Beep  PasaTimes 10977 Reset

Prepare a STC8H series chip, and connect it to the serial port of the computer through the download board. Then
select the correct chip model as shown above, and enter the "Keil simulation settings" page, click the button of the
corresponding model. After the program downloading completes, the simulator is ready for use.

5.Start simulation

Connect the completed simulation chip to the computer through the serial port.

After compiling the project we created before without errors, press "Ctrl + F5" to start debugging.

If the hardware connection is correct, you will enter a debugging interface similar to the following, and display the
current simulation driver version number and the current simulation monitoring code firmware version number in the
command output window.

The current maximum number of breakpoints is 20 (in theory, any number of breakpoints can be set, but too many
breakpoints will affect the speed of debugging).
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[~ ™
Test - pVisiond l E@g

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NSEA@| s aaf9c] - |w | @@ o el
gl Bro o |[BEE MR R R
Registers QB Test.c* E‘ w | Disassembly 1=
R e |v..|| [ mj#include "sTCaE.E" j 9: while (1) =
—|--Regs 92| #include "intrins.h" 10: { [
B 0 0 11: BO++;
1 0. 04 void main (] C:0x0014 0580 INC PO (0xE0)
v 0. ] 1z: nop_ ()
051 -
B g.. 05 POMO = 0x00; C:0x0016 0o HOP
o - a7 POM1 = 0x00; 13: nop_ ()7
ES 0. ’ - _
o 0 oe C:0x0017 0o HOF
& 0. 03 while (1) 14 !
|- Sys 10 I C:0x0018 B0FA S5JHF C:0014
A 0 [ POss: C:0x001% FF MOV R,
hil 0. . 12 nop (}: C:0x001B FF MoV R7,R2
- = C:0x001C FF MOV R7,A
- TETR 0 13 _nop_{):
- 14 3\ C:0x001D FF MoV R7,R
. §§w$ g i C:0x001E FF MOV RT,B
\ 16 L C:0x001F FF MoV R7,R
C:0x0020 FF MoV R7,R
C:0x0021 FF MoV R7,R
. C:0x0022 FF MoV RT,R 57
=l Project | ES Registers . L4 « [ b
|| Command 2 [@ Callstack ]|
Driver wversion : V1.13 - Callee Caller |
Firmware wversion : V3.2
Load "C:\\Users\\Administrator\\Desktop\\Test\\Test"
il « »
>
'ASH ASSIGN BreakDisable BreakEnable BreakKill BreakList | r,g—‘_HCaII Stack |£@L-J-:al: Memory 1
|| STC Monitor-51 Driver t1: 0.00000000 sec
L= —— —

Simulation considerations:

1. The simulation monitoring program occupies the two ports P3.0/P3.1, but does not occupy the serial port 1. The
user can switch the serial port 1 to P3.6/P3.7 or P1.6/P1.7 to be used.

2. The simulation monitoring program occupies the last 768 bytes of the internal extended RAM (XDATA), and the
user cannot write to XDATA in this area .
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Appendix B How to Test 1/O Ports

! = STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.. - O X
file Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English o
MY Type [ETCBKIKIE - @Fins Auto ~  STC Math Library WOV Selection/Price/Swples Header m. pel
oo ooM14 v | S
o — Series |STCBH Series — 1/0 Deao - C ]o
Nin Baud 2400 Max Baud 115200 sinclude “regsl h”
Addrexs
020000 @@Clear code buffer Open Code File :E: r'& = &ﬁ
020000 @ Clear EEPRON buffer Open EZEPEIM File :g ;::5 :g:‘gé
HA Optien UBY Settings Encrvption Downloac * | * :g % : %
I sfr FIMI = Oxbl.
@ Progras OR lg ;’: = &g
i : s = 3
8 Trin IRC 2] sfr PAMD = Oxbd:
p—y e I
. Oseillator high gain :g % - 3%
/@ Enable longer power-an-reset latency :Er POMI = OxEl.
. RESET pin used az I/0 port sfr PIND = OxE2;
. Enable Low—VYoltage reset . ° =
LVD detect leve 2.00 V Copy Code Save Fila | Download Save Froj itudy-Board Document
:Il__. Hardvare eneble WDT after power—on-reset -
Watch-Dog-Timer prescal) 256 z
@ WDT stop count while MCU in idle mode

Download/Frogram Stay RePropen
Check MCU Help Delsy 3 sa

B Auto reload the target file Be-Count Infiy — ~
[JReload and download when terget file is modified tlease Projec Eelease Nelp  Get MDD-SW [ 1Beep  PassTimes 10977 Reset

Test 1/0 port steps:

1. Select the microcontroller model

2. Set the operating frequency of the test program

3. Open the "Example Program" page

4. Select the "1/O port test” program of STC8G or STC8H series
5. Click "Download Hex Directly" on the page

After the download is completed, the running water light program will be executed on all 1/0 ports. At this time, you
can connect LEDs to the 1/O ports or use an oscilloscope to see the waveform.
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Appendix C How to Make the Traditional 8051

MCU EVB Emulatable

The traditional 8051 microcontroller EVB does not have simulation function. To enable the traditional 8051
microcontroller EVB to be simulated, a conversion board is needed. The physical picture of the conversion board is shown
below. The converted pin arrangement is basically the same as that of the traditional 8051. Therefore, the simulation
function of the standard 8051 learning board can be realized.

The figures below are the schematic and PCB layout of the converter board.

1 | 2 | 3 | 4
R3
201R
D D
d
oL e o]l <|eofes] | 20
. | a—1 vee
P1.0 > = o P0.0/ADO
©W T M NN~ O~ © 0 Mm
P1.1 3 et Qi b IR i e e 37 P0.1/AD1
P12 coocoocaacaaa P0.2/AD2
P1.3 g ST ii P1.7 P5.2 23 I gg P0.3/AD3
P1.4 = it P5.4 P04 7] o P0.4/AD4
P15 7 s vce P03 e a3 P0.5/ADS
P1.6 . ]T VREF P02 i 33 P0.6/AD6
P17 GND PO.1 P0.7/AD7
RST |—2 2g P4.0 2 P0.0 43 pa.7 81 P4.6/EA
10 19 . STC8G-48 d 22 30 X
RXD/P3.0 T 7 P3.0 P4 6 i % W] P4 5IALE
TXD/P3.1 I o P3.1 ALE/P4 5 0 = P4.4 /P SEN
c INTO/P3.2 5 o P3.2 P2.7 o o P2.7/A15 ¢
INT1/P3.3 ) = P3.3 P2.6 5 - P2.6/A14
TO/R3.4 i o P3 .4 a P2.5 o o P2 .5/A13
T1/P3.5 o P50 S 2 P2.4 o P2.4/IA12
WR/P3.6 = HWOR HI M O —am >3 P2.3/A11
RDIP3.7 T PeERIFs fafd o5 P2 .2/A10
XTAL2 [—o o P2.1/A9
— XTALL —= D P2.0/A8 —
GND 20 S ESENES B 34
DIP40 = |
R4
101R
R7
P3.6 /W R-P4 2 d | 101R
3 P3.7IRDPA4 B
vce vce R5  R6
T o 101R 101R
R1,c1 APfYE R1
— oK |
RST
R2 c2 c3
201R 0.1lu = F< 10u
A —_—=C1 Title
SW1 10u
n SM3 X6 A
(o) Size Number Revision
[— A
= = Date: 21-Feb-2020 [Sheet of
File: C\Users\Liu\Downloads\STC8 G-89 C§ D-@020Ey19.dd b
1 | 2 3 4
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.Q.Q.".........Q....
STC86G "'—LL..’ P
% 4 RICIR2
00|n n

re
H O O OO0 00000000 00 0002
This conversion board can be used for STC8H series LQFP48 to STC89C52RC / STC89C58RD + series simulation.

The following figure is a functional diagram of the conversion board.

RxD3/AD0/ADCS/PWMO00/P0.0 | 1 ~ 40[Jvcce
TxD3/AR1/ADCY/PWMO1/P0.1 | 2 39 [ P0.0/PWMOO/ADCS/ARO/RXD3
RxD4/AD2/ADC10/PWMO02/P0.2 ] 3 38 1 P0.1/PWMO1/ADC9/AR1/TXD3
TxD4/AR3/ADC11/PWMO03/P0.3 [ 4 37 |1 P0.2/PWM02/ADC10/AD2/RXD4
T3/AR4/ADC12/PWMO04/P0.4[] 5 36 |1 P0.3/PWMO3/ADC11/AR3/TxD4
T3CLKO/AD5/ADC13/PWMO5/P0.5 L] 6 wv; vy 35[ 1 P0.4/PWMO04/ADC12/AD4/T3
PWMFLT2/T4/AD6/ADC14/PWMO06/P0.6 | 7 § § 341 P0.5/PWMO05/ADC13/AD5/T3CLKO
PWMFLT3/T4CLKO/AD7/PWMO7/P0.7 L] 8 & & 33[ 1 P0.6/PWMOS/ADCL4/AD6/T4/PWMFLT2
RSTINC) C] 9 @@ & 32[ 1 P0.7/PWMO7/AD7/T4CLKO/PWMFLT3
INT4/RxD/PWM30/P3.0 ] 10 = _, & 31[ ] EA(P4.7/PWMA47/TXD2_2)
TxD/PWM31/P3.1 [] 11 o W 30| ] ALE(P4.5/PWM45)
I2CSCL_4/SCLK_4/INTO/PWM32/P3.2 ] 12 ' I 291 PSEN(P4.6/PWM46/RD/RkD2_2)
I2CSDA_4/MISO_4/INTL/PWM33/P3.3 [] 13 & 5§ 28| P2.7/PWM27/A15/CCP2_3
CMPO/MOSI_4/ECI_2/TICLKO/TO/PWM34/P3.4 | 14 £ = 27[ ] P2.6/PWM26/A14/CCP1_3
PWMFLT/CCPO_2/SS_4/TOCLKO/T1/PWM35/P35 ] 15 B % 26 [ P2.5/PWM25/A13/CCP0_3/12CSCL_2/SCLK_2
CCP1_2/CMP-/RxD_2/INT2/PWM36/P3.6 [] 16 25 [ P2.4/PWM24/A12/ECI_3/12CSDA_2/MISO_2
/CCP2/CCP2_2/CMP+TxD_2/INT3/PWM37/P3.7 ] 17 24 ] P2.3/PWM23/A11/MOSI_2
XTAL2(NC) [] 18 23] P2.2/IPWM22/A10/SS_2
XTAL1(NC) [] 19 22 [ P2.1/PWM21/A9
GND [] 20 21 [ P2.0/PWM20/A8
Note:

4 Due to the built-in high-precision R/C clock, no external crystal is needed, XTAL1 and XTAL2 can be empty.

4 WR and RD are P42/ WR and P4.4/ RD respectively, not traditional WR/P3.6 and RD/P3.7.
(In the conversion board, P4.2 and P3.6 are connected together, and P4.4 and P3.7 are connected
together. When this conversion board is used to access the external bus, P3.6 and P3.7 should be set to
high-impedance input mode, so that P4.2 and P4.4 can normally output the bus read and write signals. If
the external bus is not needed to be accessed, P4.2 and P4.4 should be set to high-impedance input mode,
and P3.6 and P3.7 are ordinary 1/0.)

v The STCB8H series MCUs are low-level reset, it is not compatible with the high-level reset of the traditional
8051, so the RST pin is left floating, and replaced by the reset button and reset circuit on the conversion board.
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Appendix D STC-USB Driver Installation

Instructions

Instal lation Instructions in Windows XP

Open the STC-ISP download software of VV6.79 (or later). The download software will copy the driver files to the
relevant system directory automatically.

| S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: Th.. — (] X
|

'Elle Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

NCY Type STCBHIKIE Pins Auto « Code Buffer EFEPROM Buffer VUART Nalper MID Melper Keil ICE Settings ¢ °
COM Fort COM14 Soan ~
Nin Baud 2400 Max Baud 115200

Address

020000 @BClear code buffer Open Code File
020000 @ Clear EEPRON buffer (Open EZEPRIM File

H/¥ Optien VBN Sattings Encryption Downloac * | *

B Progras OR
I8 Trin 1R
Input TRC Eroquoncyfllqd‘;'aé;s‘ itz
,‘. Oscillator high gain
B Enable longer power-sn-reset latency
. RESET pin used az I/0 port v
| Enable LowVYoltage reset
LVD detect leve 2.00 ¥ Datalen 00000 Checksus 000000  FillBuffer ClearBuffer SaveBuffer
|_) Hardvere eneble WOT after power—on-veset :
Watch-Dog-Timer prescals 256
8 WDT stop count while MCU in idle mode

Download/Frogam Stoy RePropan

Chack MCU Help Delsy 3 se

B Auto reload the target file Be-Count Infiy -

[ JReload and download when terget file iz modified *lease Projec Release Nelp  Get MDD-SN [ 1Beep  PassTimes 10977 Reset
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Plug in the USB device, the system will pop up the following dialog box automatically after finding the device, select
"No, not this time".

H 03 () £ [0 5

KB fE R TR A

oy
!
Windows B TEAEML. MEHSEE 00 & Yindows

Update Plib GESESLUFRIE T L EHERRESRITE
FER L

EEE TR

Windows A LLUZEESF] Windows Update 1) IR

O, Z—ikm
O 2, EZ—TE TR & E)

gt “T—5 @4,

2w [ =& |
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Select "Install software automatically (recommended)" in the dialog below.
TS

g
2 SRR

STC USE Low Speed Writer

() MPEEWHETEEE ) REE, FNEE
o HEEA.
HEHALE B S 7

©iE=hE e i) L)
O AT E B (E) 5)

BHE, FHE “TH" .

KEI—#®|F-%® ) [ b

]
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In the following dialog box that pops up, select the "Continue Anyway" button.

L\. EET TR oA
STC USE Low Speed Writer
FLE=RL: bl 'ﬁ'ind?wsxﬁﬁﬁmﬂﬁ : E'E;Hﬁh‘f"ﬁﬁ Windows XP
RItHE . (ERFEAT AT iHRERE. )

fEwEHEAa R R RETE L BE..
Nicrosoft RN SIEH 4 . IRl Y
# » ELEESIE Tindows #HEMBIMRH.

=S
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The system will automatically install the driver when connected, as shown below
TS
HSTEESSwet . 5% .

% STC USE Low Speed Writer

9 - -,

EEmERAERESHESHA, LEEEREL
& F.
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The following dialog box appears to indicate that the driver installation is complete.
TS

FEE B BT AT

P g
1
A FCETEM T TR SRR

; STC USE Low Speed Writer

BXRAEF, FRE Y .
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Now, the serial number list in the previously opened STC-ISP download software will select the inserted USB device
automatically and display the device name as "STC USB Writer (HID1)", as shown below.

= STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... — (] X
file OQOperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

NCY Type STCBHIKIE ~  Pins huto ~ Code Buffer EEZPROM Buffer VART Nelper MID Melper Keil ICE Settings |*.°
com Port[Sf_CUSBirf!cr(KIDl)] I Soan =
Nin Baud 2400 v Max Bsud 115200

Address

020000  @@Clear code buffer Open Code File
020000  @Clear EEPROM buffer Open EEPROM File

HA Optien VBY Settings Enorvption Downloac D

B Progras OR
8 Trin IRC

Input TRC froqumyﬁT_OS% « Witz
@ Oscillator high gain
B Enable longer power-sn-reset latency
B RESET pin used as 1/0 port v
@ Erable LowYoltage reset
__ U datect leva:2.00 ¥ Datalen 00000 Checksws 000000  FillBuffer ClearBuffer SaveBuffer
|| Hardvare eneble WDT after powsr—on-vreset

Watch-Dog-Timer prescals 286

B ¥DT stop count while MEV in idle mode

Download/Frogran Stop ReProgran

Chack MCU Help Delsy 3 se

B Auto reload the target file Be-Count Infiy
[JReload and download when target file is modified tlease Projec Release Help  Get MDD-SN [ 1Beep  PasaTimes 10977 Reset

A — = 4

-962 -



STC8H Series Manual

Installation Instructions in Windows 7 (32-bit)

Open the STC-ISP download software of VV6.79 (or later). The download software will copy the driver files to the
relevant system directory automatically.

3 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... — (] X
file Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCY Type STCBHIKIG v Pins hute ~  Code Buffer EEPROM Buffer VART Nalper MID Melper Eeil ICE Settings |*1°
CoMPort BT ]w  Soem ~
Nin Baud 2400 - Max Baud 115200

Address

020000 @ Clear code buffer Open Code File
0:0000 @ Clear EEPRON buffer Open ZEPRIM File

HAW Optien UBY Settings Encrvption Downloac * I

B Frogram OR
@ Trin IR0

Input TRC froqmncyﬁlﬁb—ég'z—-—fm:
@ Oscillator high gain
B Enable longer power—en-reset latency
B RESET pin used ez I/0 port v
@ Erable Low—Yoltage reset
‘ LVD detect leve 2.00 V v Datalen 00000 Checksus 000000 FillBuffer ClearBuffer SaveBoffer
[ ) Hardvare eneble WDT after powsr—on-veset '

Watch-Dog-Timer prescal) 256

B ¥DT stop count while MCU in idle mode

Download/Frogran Step ReProgren

Chack MCU Help Delsy 3 se

B Auto reload the target file Be-Count Infiy
[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [1Beep  PasaTimes 10977 Reset

_ 4

A
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Plug in the USB device, and the system will install the driver automatically when it finds the device. After the
installation is complete, the following prompt box will appear.

(3 moesness - - S

STC USB Low Speed Writer BZ4&

STC USB Low Speed Writer  TILAES
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Now, the serial port number list in the previously opened STC-ISP download software will select the inserted USB
device automatically and display the device name as "STC USB Writer (HID1)", as shown below.

= STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... —_ (] X
file OQOperate Tools Language Supply Information Selection AD. Download Simplified Chinese English
MCY Type STCEHIKIE ~  Pins Auto ~  Code Buffer EEPROM Buffer UART Nelper MID Melper Keil ICE Settings  *1°
COM Port[STC USB Writer (MID1) | ~| Soun
Nin Baud 2400 Max Baud 115200
Address
020000 @@Clear code buffer Open Code File
020000 @ Clear EEPRON buffer (Open EEPROM File
HAW Optien UBY Settings Encrvption Downloac * »
B Progras OR
8 Trin IR0
Input TRC frequency|11 0592 . MOz
@ Oscillator high gain
B Enable longer power-sn-reset latency
1. RESET pin used as I/0 port -
=. Enable Low—VYoltage reset
_ LD dateot Teve 2.00 ¥ v Datalen 00000 Checksus 000000  FillBuffer ClearBuffer SaveBuffer
|_) Hardware eneble WDT after powsr—on-veset
Watch-Dog-Timer prescals 286 - z
i-m stop count while MCU in idle mode
Download/Frogran Steg ReFProgran
Chack MCU Help Delsy 3 sa v
B Auto reload the target file RBe-Count Infis -
[JReload and download when terget file is modified *lesse Projec Release Help  Get HDD-SN [ 1Beep  PasaTimes 10977 Reset

Note: If the system does not install the driver automatically in Windows 7, please refer to the installation method of
Windows 8 (32-bit) for the driver installation method.
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Instal lation Instructions in Windows 7 (64-bit)

By default, the driver without digital signature cannot be successfully installed in Windows 7 64-bit operating
system. So, you need to follow the steps below before installing the STC-USB driver, skip the digital signature
temporarily, and the installation will be successful.

startup screen appears.

Restart the computer firstly and keep pressing F8 until the following

8 2% Ji3 shatk Th

windows 7
[ FE. )

>R

iBaah 3 &

=4 a5 windows

VPR A & IEMRSE LR F.

Select ‘Disable Driver Signature Enforcement’. The digital signature verification function is temporarily turn off after
startup.
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Plug in the USB device and open the Device Manager. Find the USB device with a yellow exclamation mark in the
device list, in the device's right-click menu, select "Update Driver Software".

3

+

FF) WMRA BBV BRI
e A1 G AN 7 ] A L T
& tRNER e « g Liv-PC
4 || BmTR 0 tluercoth TRTaNE
O EETaRe Ca IDE ATA/ATAZ et
(N 2552 1 D sme
i BRR=w L AEEDN
& tnaros 9 we
& s ™
& RRwine K ras
<% —
= uaw® 5 Rty
i BFiceEE Uy MEEew
1@ use
O Alrwt  BFEIERGE).
I RO
A s b ()

BRI ENA
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Select "Browse my computer for driver software" in the dialog below.

o - B [t

) [ EFERER - USB
U ﬂ--

SIS IR AIREFFARA?

2> BEEEIRIEREIEFRIHS)
Windows ETEEHHENA Internet FSRATEXSENSHEDEFR
4  BIEERE RS RET RN

> N EHLIESIREIEFTIFR)
EAEHHERENRTRE,
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Click the "Browse™ button in the dialog below to find the directory of the previous STC-USB driver stored (for
example: the previous example directory is "D:\STC-USB", locate the path to the actual decompression directory).

- -
O L smamEmns - uss
- % .

=SB EAOIREIE R

U P EERRERR:
Y| SR
V] ISR

> M BHANRERTHERFFIZEFIEE(L)
HPIRRETSERERENE RIS | LRSZRE T8 T
RS,

[ o || B |

-969 -



STC8H Series Manual

When the driver installation starts, the following dialog box will pop up, select "Always install this driver software".
5 B

r o~ o
%l Windows &2 |t

® Windows FsmiEHIRGIEFRIH AR

P TRFEMIKEREFIIFN)
REEESEEAONS , REREMEREIRTRE.

> R EINIREHE RIS
RESHSHEEETHSNEIRERE. BERENEEERETHES
RS ENSHRUEE.

(v) ESEEEED)
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Next, the system will install the driver automatically, as shown below.

L - T ——
v U EFEEGEFRA - USBy

IEER IR AE R
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The following dialog box appears to indicate that the driver installation is complete.

) : o ——
v | SFEEEERESE - STCUSB Low Speed Writer

Windows E&rIhitEFaRaER 4
Windows BE=mi=2 e S EaiEFETs:

STC USB Low Speed Writer
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Now in the device manager, the device with the yellow exclamation mark before will be displayed as the device name
of "STC USB Low Speed Writer".

E WA K8 el
w| 2B BE S 2%

& tRNERE « g Uu-PC
© tluercoth TeTeNE
g IDE ATA/ATAS et
D e
e WEEIN
@ we
L Rae L8
& Lus
— R
I AR tENRY
OR ALT SR
& FE OESSlEean
A RSEINES 2R
v ARsg2sEee
9 Geonere USE Hubk
9 Stendard Enhanced PCT 4o USE Host Controfer
1§ STC USB Low Speed Writer
¥ USE Composite Device
9 USS Root Hub
9SSR UsE 3.0 BeEE
¥ FWTUR) USE 3.0 XM vUewE
= Eenw
¢ WRisEn
L
& DTSR
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The serial number list in the previously downloaded STC-ISP download software will select the inserted USB device
automatically and display the device name as "STC USB Writer (HID1)", as shown below.

S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: Th. — (m] X

File Operate Tools Language Supply Information Selection AD. Download Simplified Chinese English

NCY Type STCBHIKIG v Pins Rato ~  Code Buffer EFEPROM Buffer VUART Nalper MID Melper EKeil ICE Settings | * i
com PortI_ETC USE ¥riter (KIDI) | ] Soan e
Nin Baud 2400 . Max Baud 115200

Addrexs

020000  @@Clear code buffer Open Code File
020000  @Clear EEPRON buffer Open EEPROM File

HA Optien VBY Settings Enorvption Downloac D

B Progras OR
8 Trin IRC

Input TRC froqumyﬁT_OS% « Witz
@ Oscillator high gain
B Enable longer power-sn-reset latency
B RESET pin used as 1/0 port v
@ Erable LowYoltage reset
__ U datect leva:2.00 ¥ Datalen 00000 Checksws 000000  FillBuffer ClearBuffer SaveBuffer
|| Hardvare eneble WDT after powsr—on-vreset

Watch-Dog-Timer prescals 286

B ¥DT stop count while MEV in idle mode

Download/Frogran Stop ReProgran

Chack MCU Help Delsy 3 se

B Auto reload the target file Be-Count Infiy
[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [ 1Beep  PasaTimes 10977 Reset

A — — a
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Instal lation Instructions in Windows 8 (32-bit)

Open the STC-ISP download software of V6.79 (or newer version) (Due to permission reasons, downloading the
software in Windows 8 will not copy the driver files to the relevant system directory. It requires manual installation
by the user. Firstly, download "stc-isp-15xx-v6.79.zip" (or newer version) from the STC official website, and
decompress it to the local disk after downloading, then the STC-USB driver file will also be decompressed to the
"STC-USB Driver" folder of the current folder. (For example, decompress the downloaded compressed file™ stc-isp-
15xx-v6.79.zip "to" F:\", then the STC-USB driver is in the" F:\ STC-USB Driver "directory))

3 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th., — (m] X

File Operate Tools Language Supply Information Selection AD. Download Simplified Chinese English

“

MCU Type STCBHIKIG v Pins kato ~ Code Buffer EEPROM Buffer UART Nelper MID Melper Eeil ICE Settings

COM Fort Rll ; ¥ 3 1 v  Soan | ~
Min Baud 2400 Max Baud 115200

Address
020000 @@Clear code buffer Open Code File

020000  @Clear EEPRON buffer Open ZEPRIM File
HAW Optien UBY Settings Encrvption Downloac v

B Frogran OR
8 Trin IR0
Input TRC froquomyiilﬁb—égl’—-?m:

B Oscillator high gain
B Enable longer power—en-reset latency
B RESET pin used ez I/0 port
@ Erable Low—Yoltage reset
15 LVD detect leve 2.00 V v Datalen 00000 Checksus 000000 FillBuffer CleawrBuffer SaveBoffer
|_) Hardware eneble WDT after powsr—on-veset

Watch-Dog-Timer prescal) 256 . 2
@ DT stop count while MCU in idle mode

I

|

Download/Frogran Steg ReProgran

Chack MCU Help Delsy 3 ze
Re~Count Infiy

B Auto reload the target file
[ JReload and download when terget £ile iz modified slease Projec Release Help

A

Get NDD-SW [ 1Beep PassTimes 10977 Reset

4
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Plug in the USB device and open the Device Manager. Find the USB device with a yellow exclamation mark in the
device list, in the device's right-click menu, select "Update Driver Software".

= REEEE =
MR EER =JENV EEIH)
&= | = E H= 8 @SS

by BEMEEIER "
b <> TR
b $TEIAE
b EEiB
ol HE
bR YR
[ s
4 |5 EfigE
IE' EEERRERE(P). .
O AR ==
S
v ow BE EREU)
b %i BiE SmRRaEesEn)
=N J=:F
=g PE®
b Y RlEESREER .

-976 -



STCB8H Series Manual

Select "Browse my computer for driver software™ in the dialog below.

L FFERFEREE - STC USB Low Speed Writer

(R B S RIR TR AR

> BaliEEEFRRIEIERTTS)
Windows BTEFINHEN Internet SRR ENETENERD
%, BT R RS R TR REThEE.

R
: FiEHHEEERE.
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Click the "Browse" button in the dialog below to find the directory where the STC-USB driver was stored (for
example: the previous example directory is "F: \ STC-USB Driver", locate the path to the actual decompression

directory) .

(€) | FFFERTE - USB
ST BN, EABEFE Rt

ELLMrEEEERERFS
FASTC-USE Driver w HIEE(RD...

BEFEED

> Mt BN ERERERZ =T (L)
HF RS BTSSR | LR SEaa St TR 8T
ARl

—HHN) Blie
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When the driver installation begins, the following dialog box will pop up, select "Always install this driver software".
[X] Windows 2%

@] Windows ZoEFIIREHEFEEN A hE

> TEEIREFREFIIHN)
REEShEEINS  FReeENER TR,

B e ety e Eﬂ%ﬁﬁﬂ%ﬂﬁﬂ#—ﬁm‘
AT EEEREE. ;

(v) EEsEEED
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Next, the system will install the driver automatically, as shown below.
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The following dialog box appears to indicate that the driver installation is complete.

Windows B4Eakhib B EIREEFE NG

Windows EiZserise i3 SRR RE:

STC USE Low Speed Writer
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Now in the device manager, the device with the yellow exclamation mark before will be displayed as the device name
of "STC USB Low Speed Writer".

& BEEES - o IEH|
WHE =EfEa ZFEN BEH
s = E HEE & FSS

o SRtin ”
» Eﬁ AEFE ) EE
> | EiEE
- oy ma. TELEEEREE
» ﬂ BiFIEfREEheE
4 i ERSTEEERE
i Generic USB Hub
i Generic USE Hub
i Intel(R) 5 Series/3400 Series Chipset Family USB Enhanced Host Controller - 3B34
Intel(R]) 5 Series/3400 Series Chipset Family USE Enhanced Host Controller - 3B3C
STC USB Low Speed Writer |
LUSE Composite Device
USE Root Hub
USE Root Hub
USE AEEFEEEE v

L =k =Kk =R =)L =k ]
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The serial number list in the previously downloaded STC-ISP download software will select the inserted USB device
automatically and display the device name as "STC USB Writer (HID1)", as shown below:

S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: Th. — (m] X

File Operate Tools Language Supply Information Selection AD. Download Simplified Chinese English

NCY Type STCBHIKIG v Pins Rato ~  Code Buffer EFEPROM Buffer VUART Nalper MID Melper EKeil ICE Settings | * i
com PortI_ETC USE ¥riter (KIDI) | ] Soan e
Nin Baud 2400 . Max Baud 115200

Addrexs

020000  @@Clear code buffer Open Code File
020000  @Clear EEPRON buffer Open EEPROM File

HA Optien VBY Settings Enorvption Downloac D

B Progras OR
8 Trin IRC

Input TRC froqumyﬁT_OS% « Witz
@ Oscillator high gain
B Enable longer power-sn-reset latency
B RESET pin used as 1/0 port v
@ Erable LowYoltage reset
__ U datect leva:2.00 ¥ Datalen 00000 Checksws 000000  FillBuffer ClearBuffer SaveBuffer
|| Hardvare eneble WDT after powsr—on-vreset

Watch-Dog-Timer prescals 286

B ¥DT stop count while MEV in idle mode

Download/Frogran Stop ReProgran

Chack MCU Help Delsy 3 se

B Auto reload the target file Be-Count Infiy
[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [ 1Beep  PasaTimes 10977 Reset

A — — a
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Instal lation Instructions in Windows 8 (64-bit)

By default, the driver without digital signature cannot be successfully installed in Windows 8 64-bit operating
system. So, you need to follow the steps below before installing the STC-USB driver, skip the digital signature
temporarily, and the installation will be successful.

Firstly, move the mouse to the lower right corner of the screen and select the "Settings" button.

SO

_—
S

2 .C1 8829H
a 10:57 =mz
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Then select the "Change PC settings" item in the settings window.
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In the computer settings, select the "Start Now™" button under the "Advanced Startup” item in the "General" property
page.

R AL @ASROanm,
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#5E Windows ™ 270 GA T, ARSCNEMFRMTARR
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A BRSNS HEFEE Windows
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In the window below, select the "Troubleshooting" item.

EHEMEIMERR

RN WM Windom 28
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Then select "Advanced Options" in "Troubleshooting".
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In the "Advanced Options" window below, select "Startup Settings".

e WUMTRAM

fBEm2 M

® W0 tondown ST
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In the "Startup Settings" window below, click the "Restart" button to restart the computer.

© BaRE

SELIEN Windows 310 |, #tD:

JEEawnEs
WSS NI & i
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After the computer restarts, it will enter the "Startup Settings" window automatically as shown in the figure below.
Press the number key "7" or press the function key "F7" to select "Disable driver forcing signature" to start.

Rk E

3 THOEREES

4 Al

5) ERE RIS SEaT
) EEFSSRARORSES

) REEIRFSEES

After booting to Windows 8, follow the Windows 8 (32-bit) installation method to complete the driver installation.
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Instal lation Instructions in Windows 8.1 (64-bit)

Windows 8.1 has different method for entering the advanced boot menu with respect to Windows 8, which is
specifically explained here.

Firstly, move the mouse to the lower right corner of the screen and select the "Settings" button.
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Then select the "Change PC settings" item in the settings window.
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In the computer settings, select "Update and Recovery" (this is not the same as Windows 8, which is "General").

MELCH

LU LRI

[ 1 Sl |
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Select the "Restore™" property page in the update and recovery page, and click the "Start Now" button under the
"Advanced Startup" item.

A Rt

MRGHURTUEIMES | GRLUETESNK, BE, RSOSSN T
CETan

#e

ARRRTERAD U 2% DVDESh . PGSR RE . IR Windows ERnUE
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The following steps are the same as those of Window 8.
In the window below, select the "Troubleshooting™ item.

EHEEIEMERE

2 WM Windom e
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Then select "Advanced Options" in "Troubleshooting".
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28 L22) )
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In the "Advanced Options" window below, select "Startup Settings".

e WUMTRAM

fBEm2 M

® W0 tondown ST
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In the "Startup Settings" window below, click the "Restart" button to restart the computer.

© BaRE

SELIEN Windows 310 |, #tD:

JEEawnEs
WSS NI & i
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After the computer restarts, it will enter the "Startup Settings" window automatically as shown in the figure below.
Press the number key "7" or press the function key "F7" to select "Disable driver forcing signature" to start.

Rk E

3 THOEREES

4 Al

5) ERE RIS SEaT
) EEFSSRARORSES

) REEIRFSEES

After booting to Windows 8, follow the Windows 8 (32-bit) installation method to complete the driver installation.
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Instal lation Instructions in Windows 10 (64-bit)

By default, the driver without digital signature cannot be successfully installed in Windows 10 64-bit operating
system. So, you need to follow the steps below before installing the STC-USB driver, skip the digital signature
temporarily, and the installation will be successful.

Before installing the driver, you need to extract the "STC-USB Driver" folder to the hard disk from the STC-ISP
download software package downloaded from the STC official website. Prepare the chip with USB download
function, but don't connect the computer firstly.

Right-click on the "Start" menu and select the "Settings" option.
’ - ~

2RI (M

A ETIROW)
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Then select the "Update and Security" item in the settings window.
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Then select the "Restore" item in the settings window.
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In the recovery window, click the "Restart Now" button in the "Advanced Startup" item.
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Before the computer restarts, the system will enter the following boot menu firstly and select the "Troubleshooting"
item.

XHIEEAN

d
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Select "Advanced Options" in the troubleshooting window.

E B =iladzslin

t 5 3
T, MEEFESE Windows,
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Then select "View more recovery options".

© BHKIEIN

UEFI BYHE
GEafEn UEF| el M
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Select the "Startup Settings" item.

© FHPEIR

EaRE

BX Windows Ef5T5
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When the following

o, NLEED
© BohxE
BELAEM Windows j
. BT

. ST
» ENMEDES

screen appears, click the "Restart” button to restart the computer.
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After the computer restarts, the "Startup Settings™ window will pop up. Press the "F7" button to select the "Prohibit
driver forcing signature” item.
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After the computer is started, connect the prepared chip to the computer with a USB cable and open the "Device
Manager". Now, the driver has not yet been installed, so it will appear as an unknown device with an exclamation
oint in the Device Manager.
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Right-click the unknown device and select "Update Driver" from the right-click menu.
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s T EHE B EX®

O

x

~ & DESKTOP-39M44F8

== IDE ATASATAPI =5Is%
[l a=s
- EEENE
Qu BRI
= FTEIE
P =it
¥ B
I
I
s
0 ==

v i EitgE

i uns
s A EHOERERP)

B oty ZEEED)

‘:l = HEGEEU)

0 B mmeameme)

v § ERE
i In EHER) (Microsoft)
§ UCSI UsE EEREER
§ USB Composite Device
B ISR HREELESESRE 2.0
BRSNS EREFER.
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In the pop-up driver installer selection screen, select the "Browse my computer for driver software" item.

| EF¥aEs - use

(FEINTE FIRERER?

- BaiEEEFIIREHREFTISS)
Windows HESFEFTENH Internet DEEISES{REEN SRR
&, BIHFETEEEEE TR,

= SR AR R)
FrrEtE =R

x
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In the following window, click the "Browse" button.

« 1 EFEIES - USE
ST EH, EavaREhTEr

ELMIEEEERE R
| v | SR

aETE=ED

—> 1M SN RO AR EHE R IR (L)
WP S TSR SRR AR, LR SHEeE TR R a e
.

T—2) ik
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Find the "STC-USB Driver" directory that was previously extracted to your hard disk, select the "64" directory in the
directory, and press "OK" button.

pll-AmiEes X

SRR SRR,

¥ T ~
) B
W=\
= Windows ()
= Data (D)
B
b R
v STC-USE Driver
32
64

wig=m: |
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Click "Next" to start the driver installation.

« 1 SEFEEIREF - USE
ST EH, EavaREhTEr

LA My EEREER
| ChUsers\STC\Desktop\STC-USE Driver\64 ~ SR,

aETE=ED

—> 1M SN RO AR EHE R IR (L)
WP S TSR SRR AR, LR SHEeE TR R a e

Fr.

During the driver installation process, the following warning screen will pop up, select "Always install this driver
software".
B Windows =2

X  Windows FGiERAFIHIREHEFEEE A E

- TEEMKEREFTIT(N)
RrEEsEEnIMS, HeRENERENRER.

—) bREE LRI AR EIRE R
el ey el Emaqmmﬂa&%

FAMRATHENESERER.

(V) EEEAEED)
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When the following screen appears, the driver is successfully installed.

pod
0 EFEER - STC USBE Low Speed Writer
Windows ERINEF{RABEIER
Windows BEERIZEREEEER
- STC USE Low Speed Writer
SF(C)
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Back to the download software of STC-ISP, "STC USB Writer (HID1)" in the "Serial Port Number" drop-down list is
selected automatically at this time, you can use USB for ISP download.

S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th. — () X
file OQOperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCV Type STCBHIKIG ~  Pins huto ~ Code Buffer EZPROM Buffer VART Nelper MID Melper Keil ICE Settings *|°
COM Port [ETC USE ¥riter (KIDI) | <] Soan =
Nin Baud 2400 . Max Baud 115200

Addrexs

020000  @@Clear code buffer Open Code File
020000 @ Clear EEPRON buffer Open EEPENM File

HA Optien VBY Settings Encrvption Downloac * I

B Frogra OR
8 Trin IRC
Input TRC frommyﬁTm « Witz

B Oscillator high gain
B Enable longer power-sn-reset latency
@ RESET pin used as I/0 port ~
@ Ecable Low—Yoltage reset
D dateot leve 2.00 ¥ v Datalen 00000 Checksws 000000  FillBuffer ClearBuffer SaveBuffer
[7) Hardvare eneble WDT after powsr—on—veset

Watch-Dog-Timer prescal 256 ~ 2
B ¥DT stop count while MEV in idle mode

Download/Frogran Stop ReProgran

Chack MCU Help Delsy 3 sa

B Auto reload the target file Be-Count Infis -
[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [ 1Beep  PasaTimes 10977 Reset
A

—d
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Appendix E Download Step Demo using USB

1. Refer to the application circuit diagram in P5.1.5 to connect the microcontroller firstly, and connect the P3.2 port of
the target chip to GND, and then connect the system to the USB port on the PC side. Open the ISP to download the
software, and the serial number of the downloaded software will search for the "STC USB Writer (HID1)" USB
device automatically.

I S0 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA.com (Support QQ:800003751) - STC: Th.. —_ () X

| Ble Qperate Jools Language Supply Information Selection AD. Download Simplified Chinese English

MCYU Type STCBHBESAV v Pins Auto « Code Buffer FEPROM Buffer VUART Nalper MID Melper Keil ICE Settings  *°
COM Port[STC USB Writer (MIDI) | v| Soan ~
Nin Baud 2400 Max Baud 115200

Address

020000 @Clear code buffer Open Code File
020000  @Clear EEPRON buffer (Open EEPROM File

HAW Option VUBY Settings Enorvption Downloac 4 | *

' Program OR
. Trim IRC
Input TRC fnquoncyf‘l.lqdé'a»?;“' ~ mitz
@ Oscillator high zain
Set user EEPROM size 0.5 K
. Enable longer power-on-reset latency -
- KESET pin uzed ez 1/0 port

(8 Enable Low-Voltage reset Datalen 00000 Checksus 000000 FillBuffer ClewrBuffer SsveBuffer
LVD detect leve 2.00 V .

| ) Hardvare enshle WDT sfter power—on-reset WU Type & STCOHSESAY
Watch-Dog-Tiner prescals 256 .
About thiz MCU
Only version B and later suppert IMA, RIC. TFT functions
ISE simulstion is only supported by version B and later

Download/Frogram Sty Re—FProgan

Check MCU Help Delsy 3 sa

B Auto reload the target file Re-Count Infir ~ M \any e

[ JReload and download when terget file iz modified *lease Projec Release Nelp  Get MDD-SN [ 1Beep  PasaTimes 10977 Reset
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2. Open the user code program.

MCU Type STCBHBESAY v  Pins Auto
COM Port STC USE Writer (KIDI) v Soan
Min Baud 2400 v Max Baud 115200 v

Addrexs

020000  @Clear code buffer Open Code File
020000 @ Clear EEPRON buffer (Open EEPEM File
WA Optien VBY Sattings Encryption Downlowd * |*

B Progras OR
@ 1rin IR0
Input IRC frommm.—m vblx
@ Oscillator high zain
Set user FEPROM size 05K v
@ Enable longer power-on-reset latency
B EESET pin used ez 1/0 port
B Enable LowVoltage reset
LVD detect leve 200 V v
[ ) Hardvare ensble WDT sfter power—on-reset
Watch-Dog-Timer prescal 266 ~

Download/Frogran Step Re—Program
Chack MCU Help Delsy 3 sa

B Auto reload the target file Re~Count Infiy «
[JReload and download when target file is modified

Zh STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.
file OQperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

Code Buffer EEPROM Buffer UART Nalper XID Nelper Keil ICE Settings *.°

(R I e B s s e R R

00000k P 00 03 7S
00010h 78 FS TE FE
00020h B0 80 FC FF
00030h FF FF FE FF
00040R  FF FF FE FF
00050 FF FF FT fF
00080h FF FF FF FF
0C070h  FF EF FE FF
000BOR  FF EF FF FF
000%0h  FF EF FF FF
000AOh ¥F FF FF FF
000BOh  FT FF FF P
000COR  FF FF FF FF
000DOh  FF EF FF FF
0GOEOR  FF EF FF FF
0C0FOh  FF FF FF EF

7E
02

00
75
134

[ I R I R R R
(RS I I R s e e e e R R R

R I R R R e s R R R
S i s s R B i e e e R R R
R T e R i e I R

R o I e e e o e R
EE R

X I e R e e e R R R R e

18
00
34
Fr
FF

Datalen O37FA Checksum 37AB23  FillBuffer ClewBuffer SaveBuffer

[
2

[ e e R B e e R R R
(R Jo e e R R e e o R e R =
(R I e e e e e e e R R R

WU Type | STCEHGKS4Y
About thiz MCU

Only version l and later lmoﬂ IMA, RIC, TFT fanctions
IS5 nldlhon is only wito by version B and later

Open file “D:\Demo\Deno. hex

D, \Deno\Demo. hox

slease Projec Release Help

Get NDD-SN [IBeep

PasaTimes 10977 Reset

— |
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3. Click the "Download / Program" button to start downloading the user code.

MCY Type STCOMINSAU Pins Aute
COM Port STC USH Writer (NIDI) Saan
Nin Baud 2400 Max Baud 115200

Addrexs

Pxo000 @ Clear code buffer Opun Code File
0x0000 B0 Clewr EEFRON buffer Open ¥EFROM ¥ile

| Program OR
U Trim IRC
Input TRC frequency !! 0652 Mz
I Oseillator high gain
Set user EEPROM sice 05K
| Enable longer power-on—reset latency
) KESET pin used as 1/0 port
| Enable Low—Voltage reset
LVD detect leve 2 00 V
Hardvare enable WDT after power—on-reset
Watch-Dog-Timer prescal 256

Povpload/Frogram Stop KeTrogran

Chack MCU

Melp

£ Auto reload tha target file Re-Count Infu)
Haload end domadond when target £ile 1z modified

WA Optien VBY Settings Encryption Downlosc * |*

Zh STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.
file Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

- a X

Code Buffer EZPROM Buffer VART Melper XID Melper EKeil ICE Settings  *.*

00000k P2 00 03 75 24 01 7E 44 20 00 E4 1B 44 7R 45 B0 |
00010h 78 F9 7E F& 02 FF 02 00 15 75 F2 00 75 F1 00 05 : |
00020h 80 80 FC FF FF FF FF FF FF FF FY FF FF FF FF FF
00030h FF FF FF FF FF FF FF ¥F FF ¥F FF FF FF FF PP OF
00040k FF FF FF FF FF FF FF FF FF FF FF FF FF FF PP FY
00050h FF FF F¥ FF FF FF Ff FF FF FF FF FF FF FF FF PP
00060h FF FF FF FF FF FF FY IF FF FF FF FF FF FY PY BT
0G070h  FF FF FF FF ¥F FF FF ¥F I FF FF FF FY FF FY Y
00080k FF FF FF FF FF FF FF FF FF FF FF FF FF FY P Y
000%0h FF FF FF FF FF FF FY ¥F FF ¥F FY FF FF FF FE IF
000AOR ¥F FF FF FF FF FF FF FF FF FF FF FF FF FF PP P
000BOh FF FF FF FF I FF FY FF FT FF FF FF IT FF PP PF
000COR ¥F FF FF FF FF FF FF FF FY FF FF OF FF FF PP PF
000DOh FF EF FF FF FF FF FF FF FY FF FF OF FF P PT EF
0GOEOR ¥F FF FF FF FF FF FY IF FF FF FT FF FF FF FF IF
00OFOh  FF FF FE FF FF FF FF FF FF IF FY EF FF Y Y PF
Datalen O37FA Checksum 37AB23  Filldulfer Clewluffur  Tavelulfar

ICE function is disabled .
Reference voltage 1193 aV (Range: 110071300nV)
. Texting time: 2020-4-21

MCU type: STCOHBEG4U
FA verzion 7.3.11V

Erasing MOV flash

]

sleass Frojec Release nd’

Get NDD-SN [IBeep

PassTimes 10979 Fovur

~ ]
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4. Until the prompt "Complete!", it means that the program code download is complete.
S STC-1SP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.. — O X

file OQperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MY Type STCBMBESAU v Pins Auto ~ Code Buffer EEZPROM Buffer VART Nalper MID Melper Keil ICE Settings |*°
S ¥ S8 | 00000 g 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 45 B0 |
Min Baud 2400 v Max Bsud 115200 ~ 00010h 78 FS 7E F2 02 FF 02 00 15 75 F2 00 75 F1 00 05 : |
00020h 20 80 ¥C FF ¥¥ FF FF FF FF FF FF FF FF FF FF FF
Address - 00030h FF FF FF FF FF FF FF FF T FF FF FF FF FF FE EF
020000 @@Clesr code buffer Open Code File 00040R FF FF FF TF FF EF FF IF FF EF FF FF PF FF fF P
B50000 e TP Meffer : 00050h EF FF §F §F §F FF FF FF PF FF PP FF PF FE PP PF
‘. o File | J006oh P FF FF PP FT FF FF FF FT FF FF FF FY FF PF PF
WA Optien VBY Settings Encryption Downlos *|* 00070n FF FF FF FF ¥F FF FF ¥F FF FF FF FF §F FF FF EF
00080h FF EF FF FF FF FF FF FF FF FF FF FF FF FF FF PF
B Progras OR 000%0h FF EF ¥F FF FF FF FF §F FF FF FF FF FF FF FF §F
8 Tein 1iC 000AOR ¥F FF FF FF FF FF FF FF FF FF FF ¥F FF FF PP PP
< & i ose <) 000BOh FF FF FF FF FF FF FY FF FF FF P FF FF FF FF PF
nput TRC '“‘W-—Vl‘" 000COh FF FF FF FF FF FF FF fF FF FF FF FF FF FF fF IF
@ Oscillator high gain 000DOR FF FF FF fF FF FF PF FF FF FF PF FF PP PP BT BF
Set user TEPRONM size 0.5 K 5 000EOR  FF FF FF FF FF FF FF FF FF FF F¥ FF FF FF EF IF
000FOR  FF FF FF FF FF FF FF FF FY FF FF FF FF §F FF IF
B Enable longer power-on-reset latency
B EESET pin used ez 1/0 port
@ Enable Low—Voltage reset Datalen O37FA Checksus 37AB23  FillBuffer ClearBuffer = SaveBuffer
LVD detect leve 2.00 V v
() Hardvare ensble WDT after powver—on-reset . Testing time: 2020~4-21
Watch-Dog-Timer prescal. 266 - ®UID - F ES00601E
MCU type: STCEHBES4Y
FA varsien 7.3 11U
lowalosd/Proprem | | Stop defiserm [ Complete 1 (2022-0222 1434 51) | |
Chack MCU Help Delsy 3 sa

£ { o . hex
B Auto reload the target file  BeComt Infiy « \Deno\Demo

[JReload and download when terget file iz modified :lesse Projec Release Nelp  Get HDD-SN [1Besp  PasaTimes 10960 Reset

— =
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Appendix F USB emulation step demonstration

All of the B version chips of the STC8H8K64U series and subsequent versions support the USB direct emulation
function.
The specific operation steps are as follows:
1. Install the latest STC simulation driver in the Keil environment
Download the latest STC-ISP download software from the official website (www.STCMCUDATA.com), and
follow the steps in Appendix A to install the STC emulation driver

2. Use serial ISP or USB ISP to make emulation chips

= STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... - () X
File Operate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MOV Type |STCEMBESAU -|@Pins Auto -~ Code Buffer EEZPROM Buffer VART Malper KID Melper | Keil ICE Settings | « 10

COM Port STC USB Writer (KIDI) v Soan ]

Add MCU type to Keil ICE Document
Nin Baud 2400 Max Baud 115200 : Add STC ICE driver to Keil
STCB/STCIS series ICE settings

Address - =5 . R
00000  @)Clear code buffer Open Code File MCU Type STCENBKSAV : () Simulate via COM F3 0/F2 |
020000 @ Clear EEPRON buffer (Open EEPROM File [OSx-ul-u vie USB]o

HAW Option VBN Settings Encryption Downlosc *!* [i R i el i AR 4s-TEX J

| 4 RS232 T t

(@ Progras OK bl iy POt ©

| . 2 RXD XD

|8 Trin IRC Find | P30

‘ Input TRC fraquenc iz TXD i EXD

L e 4

@ Oscillator high gain GID‘— GND

\ Set user EEPROM size 0.5 K TG _

| Enable longer power-on-reset latency llhngo i g

! } v Prepare one object ¢

‘. KESET pin uzed as I/0 port 2. So?it as ICE :cu f ‘

{8 Enable Low—Yoltage reset 3. Connect the chip with FU sccording te the above connection

‘ LVD detect leve 2.00 V

{[7) Hsrdware ensble WDT after pover—on-reset WCU Type | STCOHBESAY 2

Watch-Dog-Ti al: 266
‘ atoh-Dog-Timer presc Most: i W0
e Only version B and later suppert IMA, RIC. TFT functions

ISE simulstion is only supported by version B and later
Download/Frogran Stey RePropen

Check MCU Help Delsy 3 sa

. D \Deno\Demo. b
B Auto reload the target file Re-Count Infiy - coectoie il

[ JReload and download when terget file is modified slease Projec Release Nelp Get MDD-SNW [ 1Beep PassTimes 10983 Reget
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