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3. Referring to the connection method in the figure below, connect the target MCU with the emulated chip to the USB
port of the computer.

—51 P53 P23 3o
3 P0.5 P2.2 .
] P0.6 P2.1 33
5 P0.7 P2.0 32
— 1 PL0 P44 =T
—— P11 STC8H8K64U P43 —=
7 30
51 P4.7 P4.2 9~
—5 1 PL4 P41 oo
—o ] PL5 P37 o
——-1 P16 P3.6 —~—
11 26
—> P17 P35 ——
12 o)s s pa [ B
System power ’ [a)a} :
TOOoAHANMST O

o N
(Can take power from USB) 8 S8 AR R R
Da>> aa

i USB+5V
Vin \H—{ }7 . 2R D_s—1

Power On — D+

OIN-gSN

When the "STC\USB-ICE" device can be correctly displayed in the HID assistant in the downloaded software, it
means the hardware is connected correctly.

! 30 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA.com (Support QQ:800003751) - STC: Th.. — (W] X

;Ele Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCY Type STCBHBEEAY ~  Pins huto v Code Buffer EEPEOM Buffer VUART Nalper HID Helper Eeil ICE Settings  *!°
COM Fort COMI v Soan -
Featurs (Ctl-Fipe) Input/Dutput (Ctl-Pipe) Imput/Output (Int-Pipe)
Nin Baud 2400 Max Baud 115200
Adde RX Buffer
exs 5
i P FeatureID
020000 @Clear code buffer Open Code File O TAT-Heda 4 R
© HEX-Hode
020000 @ Clear EEPRON buffer (Open EEPROM File FeatureSiz
HAW Option VBY Sattings Enoryption Downloac * !* e 0 ‘Bytes
I Clear v
|B Progras OR *
. Trim TEC TX Buffer
| AN = () TAT-Mode a Testweld
‘ Input TRC frequency(24.000 . Mz i
@ Oscillator high zain O KEX-Mode :
! FeatureSiz
‘ Set user EEPROM sice 0.5 K 0 'Bytes
‘. Enable longer power-on-reset latency
:. KESET pin used as I/0 port
@ Enable LowVoltage reset Openllevice {m\m_m\rm_iau ( STC\USB-ICE ) v I
‘ LVD detect leve 2.00 V -
l_ Hardvare ensble WOT after power—on-reset Testing tine: 2021-11-6
Watch-Dog-Timer prescals 256 MCU ID - F7e4C005000E99
| MCU type. STCOHBES4V
F/¥ varsion 7.4.3V
Rovalosd/Progres g, s ivace Conplete |(2022-02-02 15:48:12)
Chack MCU Help Delsy 3 sa =
¢ D, \Deno\lemo. hox
B Auto reload the target file Re-Count Infiy -
[JReload and download when terget file is modified *lesse Projec Release Help  Get NDD-SN [ 1Beep PassTimes 10984 Reset

Note: When the displayed device name is "STC\USB-ISP", it means that the target chip is in the USB-ISP download
mode, please make sure that the P3.2 port is at a high level and reconnect to the USB.
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4. Project settings in Keil software

R ——————)
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
DS da@| & = | | R™ | EEE G S Ha* @le oo &=
s A o W s Ll35"’|Target1 E£\|£%
Project q E— -
=i < Opti f I T t T i1 Al |-_1"- -
; ions for Target ‘Target1'... + —
E..a [ P J 9 h ™
- [ Open File
Open List File
Open ATest.Map
Rebuild all target files 00; i++)
| Build target F7
Translate File
5 stop build
Add Group...
Add Files to Group...
Remove Item
4 U ﬁ Manage Components... _l;l
b= | P, B.[r7 »
W|J| Show Include File Dependencies
Build Qutput 1
Build target 'Target 1° -
compiling Test.c...
linking...
Program Size: data=93.0 =xdata=0 code=46
"Test"™ - 0 Error(s), 0 Warning(s).
[
4 k
|| E]Build Output | mFind In Files
Simulation

Open the project options setting page and s&l_ec&hg STC simulation driver as shown below.

Options for Target Target 1'

1

" Use Simulator
[~ Limit Speed to Real-Time

Device | Target | Output | Listing | User | 051 | 451 | BLS1 Locate | BLSI h'IisI Debug |lti1ities|

Settings & Used |STC Monitor-51 Driver LI Settings |
2 MON350: Dallas Contiguous I'u'IouIZl

¥ Load Application at Startup
Initiglization File:

LPCS00 EPM Emulator/Programi
ST-uPSD ULINK Driver

v

'_” "_"E'd. Infingon XC800 ULINK Driver

Initializatid ADI Moritor Driver

¥ Run to main() b main()

L e | e S T e |

J-Link / J-Trace EFM8 Driver

Restore Debug Session Settings Restore I-Link /J-Trace 152083 Driver

[ Breakpoaints v Toolbox v BU5 1 Rl Dnver

[ Watch Windows & Performance Anafyzer W

¥ Memory Display ¥ Memory Display 3
CPU DLL: Parameter: Driver DLL: Parameter:
|sau&1 DLL | |53:051 DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDP51.DLL I-pDF‘BD51 ITF'5‘I DLL |-p51

0K I Cancel | Defanlts | Help |
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As shown in the figure below, select the USB emulatlon interface of STC.
Options for Target Target 1 [ = |

Device | Target | Output | Listing| Vser | €St | 451 | BISI Locate | BLS1 Mise Debue |Utilities

" Use Simulator Settings | * Use: ISTC Monitor-51 Driver
[~ Limit Speed to Real-Time

V' Load Application at Startup v — Startup ¥ Run to main{)
Intialization File: Target Setup
|  con o] e |
- Restore Debug Session Settings — COM Port ICOM 1 - | Settings———
IV Breakporrts W Toobf | 2 Baudrate [115200 -] ¥ Toobox
v Watch Windows & Performance - ]
~
V' Memory Display i
1Driver version : 1.14
CPUDLL: Parameter: er:
|S8051 DL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

IDPSLDLL |-pDP8051 |TP51 DLL |1:51

0K | Candel ] Defaults | Help

5. After the setting is completed, start the simulation
Click the Start Simulation button in the Keil software, if the version number is displayed correctly in the output

window, it means that the connection and settings are configured correctly

Test - Tvi W-“ o] B [
. A S P —— s B o s S
| File Edit Vlew Project Flash Debug Peripherals Tools SVCS Window Help
DEda@| s | |s B nmEEEn® [ & Io S elF
|| = T
S : | I jargerl & & = | 1 @ Start/Stop Debug Session
Project a . D Test.c . Enter or leave a debug ses
453 Target 1 " Dilj#include "STCeH.H" |
E-£3 Source Group ||| 02 L#include "intrins.h" =
: 03
3
) Testc 04 void delay()
g
08 int i;
o7 ll
08 for (i=0; i<1000; i++)
03 { |
10 _nop_():
1 _nop_();
12 _nop_():
13 _nop_():
14 }
15 1}
16
17 wvoid main()
181
19 POMO = 0Ox00;
20 POM1 = 0x00;
21
< m r 22 while (1) s
e @z Gr 0y Ll :_I—J
Build Ot 2
Driver version : V1.13 -
Firmware version : V3.2
4 »
=] Build Output ImFmd In Files
Enter or leave a debug session STC Monitor-51 Driver
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After the code is downloaded, it will enter the following debugging

| i Test - pVisiond

screen

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
; ! = = = . (@ 5
O EH@ 3 a9 || sRAR|IEFEL S Ha*|[@ e & &[F]
&EBolnro o DEERET)E- 8- 3-8 x| -
Registers 2 Test.c ‘ v | Disassembly a *
Register [v..]I[ o1 #inciuge "sTces.an — 1l writel Sakl) A
[ Regs 02 L#include "intrins.h" — i8: { @
C R 0. 03 19: POMO = 0x00;
R 0 L void delay() 5C:0x0016 E4 CLR 2
- R2 (15& 05 x:\fC:Ox001’7 F594 MOV POMO (0x94) ,2
B3 0. 05 fhESs 20: POM1 = 0x00;
= RS 0. i
i .l For (i=0; i<1000; i++) :0x0018:  F593 MoV POM1 (0x93) A
. RT 0. 09 { 22: while (1)
= Sys 10 _nop_();: 23: { !
B 0. }“ nop () : 24: PO++;
. : }1'2 “nop_(): :0x001B 0580 INC PO (0x80)
0. }13 nop () : i 25z delay()’
0. 114 } - Y %C:OXOOID 120003 LCALL delay(C:0003)
0. i
5 }15 } - 26: }
16 :0x0020 80F9 SJMP C:001B
17 void main() 'C:0x0022  787F MoV RO, $0x7F
'lSB( ‘C:0x0024 E4 CLR n
X1g[| oMo = ox00; 'C:0x0025  F6 MOV éRrO,2
T POMI = 0x00: C:0x0026 DSED DJNZ RO,C:0025
7 b 'C:0x0028 758107 MOV SP(0x81),#0x(
2 while (1) 'C:0x002B 020016 LJMP main (C:0016)
23 { 'C:0x002E FF MOV R7,A
2 PO++s || c:ox002F  FF MoV R7,R
T - _,—‘ ~r-0wnn3n rF MOV R7 2 o
[E] Project | = Registers J_ IERE AL T | ™ ;
Command e Call Stack b ]|
Driver version 3 V13 » lcatee ICaller |
Firmware version : V3.2
Load "C:\\Users\\Administrator\\Desktop\\Test\\Test" |
« ’
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList | @_’JCall Stack @Locals iMemoryl \
STC Monitor-51 Driver 1: 0.00000000 sec i
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Appendix G RS485 Automatic control or 1/O port

control circuit diagram

1. Use the USB to serial port to connect the computer's RS485 to control the download circuit diagram (automatic
control or 1/0 port control)

vccC

D—£ 8550
10K

vCcC

vCce HEES
10K S
8550
Vo

3.3K :
RS4853R = K RS48G5 1 MCU
RO VCC L flvee ro - RXD(P3.0)
b 2oRE B B RE o> e
DE A s 6 A DE 3 X
21p1 GNDP —GND DI TXD(P3.1)
300¢ ; i = Ve ]
wal] | CH340G e FRMBLIE oo 1 3"KQ ‘ 3-3K‘[ﬂ
HDevo Vee E—I—ﬁ
b Z]xD Rs232[B] 6 - 1 = = L
USBj TE RxD RTSE Eo»lut‘ | 10uF
T e e = RS4SSHREE J 413V 55Vt J+
i —D:Fup+ pep# (1] FEMCUNIVHIE L, M7 ZHEER S
L L —2mw wiz [T {# I3 VYR SA8SIRZ 5 i
A8 ] #FMCURSVIIE L, W7z T
{ B’_I—EXO crs#[T]
X6 s

c4 X
33,.,T 12MHz T:zpr'
<+

2. Use RS232 to serial port to connect the computer's RS485 to control the download circuit diagram (automatic
control or 1/0 port control)

{# FISVTRS485 8RB 5 H o
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Vee
MAX232ERMAX3232 SR SP232 3R SP3232 PCCOM | RS4BSHEZNE F 433V 555Vilt
0.14F : HMCUANIVHIE L, W7 Z g
‘L—EEC'* N 2150 I3V IIRSASS IR F +
e Liztve Gna [T3 _ 2o O FEMCUNSVIFIEFHL, WI7E %8 o
Tci- TIOUT [TIP- R"“COMH_“Z) 5 : o 4§ ISV HIRS4858KZh A5 1 o
.L_E iy xS EPC TxD(COM Pin3) -J: ==
. 1uF
"M o rourfm— e =
vee B gl
1] uxHr 6 | V- TiN [TT} 10K i
“Mrour [10] 5330 i 530 VoL R
Ejran  Rr20UT[T] RS4RSHHH T RS4sSHRENEH MCU
: RO VCC s 8lvec RO : RXD(P3.0)
+—oRE B} AT RE jo—4 —
3IpE  AfS Sly DEP :
2ip1 GND R 3lGND  DIfE TXD(P3.1)

3.3K

—=

3.3K|! ‘

3.3KE

VER WL W HLEN1/0 D RS ASS A L sy ST R, U BN LB A B 2 A IUS TR T
L2 o BRTSPARE R4 % F LT “RSASSEH] ™ B ISR —F (L WRrR) . 754G R MR T

RS4858% il B .
B ARRTR “RS485F: 5| FHERR B (BahFHlek1/008%) " it BEM R PR E
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Appendix H STC tool instruction manual

H.1 Overview

UBW/UBW-Mini is a series of programming tools that integrates online download and offline download. STC
Universal USB to Serial Port Tool is a programming tool that supports online download and online simulation.

Tool type DOOVC:::) ea q d(?vf/frzigg q dc?lej:]rllsz: q Online simulation Price(CNY)
usw support support support NtGher((j):;; er‘:]ggses- 100 yuan
UBW-Mini support support not support thii:(;s e;ggses_ 50 yuan
Uni;/:rris:II ;ﬁtB 0 support not support not support support 30 yuan

H.2 System Programmable (ISP) Process Description
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[The microcontroller is  completely

poweroff

~N

\ 4
Power on the microcontroller

External manual reset, the microcontroller is also started
from the system ISP monitoring program area.

(Cold start) A
7
7
7
//

, Pid The MCU runs the ISP monitoring program to detect whether there
MCU th ISP /// is a legal command stream, which takes tens of milliseconds to
itori runs ¢ o several hundred milliseconds. If there is no legal download

monitoring program 71 command stream, it will immediately run the user program.
./l\ . If [P3.2, P3.3] = [0, 0] has been set, it will judge whether to
< ((j::v?/ﬂ?oz;; chSﬁ?nazzsst?ealrﬁgmmate > download the user program or not. After cold start, if [P3.2,

NO\l/

Download the user program and
enter the user program area

P3.3] # [0, 0], then Running the user program directly will
only take 50 1 s, which is negligible. It is recommended that
the user select [P3.2, P3.3] if they are not [0, O] at the same
time, then run the user program immediately and skip the
system ISP monitoring program. [Note 1]

»
»
A

y

Soft reset to the user program
area and run the user program

[Cold start programming]: The MCU is in a power-off state firstly, and the user
must first click the [Download/Program] button of the STC-ISP control software
on the PC side to send the download command stream, and then power on the

MCU.

Note: Because [P3.0, P3.1] is used for download/simulation (download/simulation interface is only available [P3.0,
P3.1]), it is recommended that users put serial port 1 on P3.6/P3.7 Or P1.6/P1.7, if the user does not want to switch
and insists on using P3.0/P3.1 to work or communicate as the serial port 1, be sure to check the "Next cold start,

when downloading the program, The program can be downloaded only when P3.2/P3.3 is 0/0". [Note 1]

[Note 1]: The programming protection pins of STC15, STC8 and later new chips are P3.2/P3.3, and the programming

protection pins of earlier chips are P1.0/P1.1.

H.3 USB type online/offline download tool USW/U8W-Mini

The application range of U8W/UBW-Min can support all current MCU series of STC, and the Flash program space

and EEPROM data space are not restricted. Support includes the following and upcoming STC full series chips:
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- STC16F40K128 Series +-STCBGIRDE-20/16PIN S & | 3 STCIEWIKIES Series [+ STCOBKE Series A
& STC12HIKDS Series [+ STCAC2KA4S4 Series 4 STC1EW408S Series [+ STC11FO4E Series

4 STCSH4KE4TICD Series 4 STCACZKA4SZ Series +-STC1EW408AS Series + STCO4E Series

) STCBH4KE4LLD Series % STCBC1KOG Series ) STC1SWIKDSPWN Series # STC11F60XE Series
[+ STCSHZKG4T Series [+-STCBF1KOS Series +-STC15W1K20S Series [+-STCE0XE Series

(4] STCBH4EBATLR Series [+ STCAF1K08S2 Series 4 STCIEWIEZ0AS Series [+ STC12C5204A0 Series
[+ STCEHIKA454 Series 4 STCAFZKA4S2 Series - STC1EW2KI2S2 Series 4 STCE204AD Series

) STCBH3KE4S2 Series ¥ STCBFZK6454 Series ) STC15WZKIZAS Series ¥ STC12C5616AD Series
[+ STCSHSKG4U Series [+-STCOASKE4Dd Series [+-STC15W4K3254 Series [+-STCE0SAD Series

4 STCBHIE2S Series [+ STCOACKE4Dd Series 4 STC1EW104 Series [+ STC12C5410A0 Series
+-STCEH1EDS Series 4 STCHA4KG4S2A12 Serie 4 STC15F104% Series - STC12C2052AD Series
) STCBGZKE454 Series ¥ STCBABKE4S4A12Z Serie # STC1SF104E Series ¥ STCBICSZ Series

[ STCBGZKBASZ Series - STC15F2K6052 Series 4 STCIEF204EA Series [ STCBICES Series

[+ STCBG1EDST Series [+ STCIEF1KA0S2 Series 4 STC12C5A60S2 Series [+ STCBICE2RC Series
- STCEG1EDBA-BPIN Seri 4 STC15F408AD Series - STCEARDSZ Series - STCA9CSERD+ Series
) STCBG1KOG—BPIN Serie % STCISW204S Series | | 3 STCIOFOSKE Series ¥ STCBICS16RD Series
OO TRO—0N M SDT o A OTOICIITISC O oo — OTrAOYE O ... oo e OTEAnrERTr O ! o

- STC11FE0KE Series
4 STCGO0XE Series

- STC12C5204AD Series
) STC5204AD Series

- STC12C5616AD Series
[+ STCA08AD Series
#-STC12C5410AD Series
) STC12C2052AD Series
[+ STC89C5Z Series
[+-STC89CEE Series

[+ STCBICEZRC Series
[+ STCEICSERD+ Series
) STCBICS16RD Series
[+-STCY0CE2ERC Series
[+ STCOOCESRD+ Series

+- STCOOCESAD Series

The offline download tool can be used for downloading without the computer, and can be used for mass production
and remote upgrades. The offline download board can support multiple functions such as automatic increment,
download limit, and encrypted transmission of user programs.

The following picture shows the front and back views of U8W tools and the front and back views of USW-Mini:

e
~

&
~
~—
-
~
~
V)

A0S GNEF

=33
JTEEL

In addition, some wires and tools are used together as follows, such as:
(1) Two-end male USB cable (shown on the left in the figure below) and USB-Micro cable (shown on the right in the
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figure below):

Note: This USB cable is a USB enhanced cable specially customized by our company, which can ensure that the
download can be successful when directly powered by USB. On the market, some relatively low-quality two-end
male USB cables have too much internal resistance and cause a large voltage drop (for example, the voltage of the
USB when it is empty is about 5.0V. When using a low-quality USB cable to connect U8W/U8W-Mini/U8 /U8-Mini,
the voltage to our download board may drop to 4.2V or lower, causing the chip to be in a reset state and fail to
download successfully).

(2) The download cable connecting U8W/U8W-Mini to the user system (ie the connecting cable between U8W/U8W-
Mini and the target MCU on the user board), such as

As shown below:

U8W/UBW-Mini and UBW/UBW-Mini to User system gives
User systems are independent The user's system power supply U8BW/UBW-Mini
Power supply cable wiring Power supply cable
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H3.1 Install UBW/U8W-Mini driver

The U8W/U8BW-Mini download board uses a CH340 USB-to-serial universal chip. This saves the trouble that some
computers without a serial port must buy a USB to serial port tool to download. But CH340 is the same as other
USB-to-serial tools, the driver must be installed before use.

Obtain the driver by downloading the STC-ISP software package
The following is the download location of the STC-ISP software package provided on the STC official website
(Www.STCMCUDATA.com):

B STC-ISPRERimIEtE R
| sTC-ISPERItVE.87 K |
+STCH B/ER T S48
STGEE T E6,E589%

FEEEERIKeiiAEREmKeilRFRINS TCRR G /2T
{HFHREERR

+STC-ISP V6.87KiE M

+STCISPERIATHEIE

+STC-ISP V6.87KEHHER
After downloading, decompress, the path of CH340 driver installation package is stc-isp-15xx-v6.87K\USB to UART
Driver\CH340_ CH341.:
i » FFE » stc-isp-15xx-v6.87K » USB to UART Driver » CH340 CH341

EFR X HER
& ch341ser 2020/5/9 15:03

Download the driver manually through STC's official website or in the latest STC-1SP download software

Download the driver manually on the official website of STC or in the latest STC-ISP download software. The
download  link  of the  driver is: U8  programmer USB  to  serial  port  driver
(http:/fwww.stcmcu.com/STCISP/CH341SER.exe ). The driver address on the website and STC-ISP download
software is shown in the figure below:

] STC.'SPF%W# KA Option Encryption Downloac * | *
* STC-ISPER{EV6.87 KR Download code to US/UT progremmar
{FREZEERIKeil RIS KeilRZRINSTCRRHE /S Clean all user date in US/U7 prograsmer
(EFMAELRED Set USR/UB-S\3V/IAPISF\L2KE152 sz control MCW
+STC-ISP V6.87KiS Mk Set the highest offline baudrate 115200

Set NAX count 10000 SK Timaout 5
SVOC vol 5.0V « PowerOn delay 0.5 3
Always supply power for target MCU after ¢

* STC-ISPEGFHBIEE
#STC-ISP V6.87KEi{KE

Ll

PR RSTERIRE Alvays supply powsr for target MCU after «

«EAUSBE EOTE IDisable auto~detect function while off-lis

|0U8§i“55USB§§$Q§ X’_'HI Auto-Incresent Eorce ine even if download
e et Use LED show mode 2

'STCBH; e = JOR/UBY-Mini /Ganaral USB-UART Tool instructions

SSTCBGZIIIENR.2020/7/24 [U?.':,"’JT USB=UART driver (CH340SER)

I ARIRIQQ:800003751 dy Curr. S00mA BIN Hold 40 =z

* LURSTC-ISP|BhsER {4

* STC-ISPER{4V6.87E VBT Help

Install USW/U8W-Mini driver

After the driver is downloaded to the machine, double-click the executable program and run it. The interface shown
in the figure below appears, click the "Install” button to start the automatic driver installation:
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N
B

£ 22 (X64)
WahFTAEEE,
WAFINEZHE = [CH341SER. INF v

rap WCH.CN
|__ USB-SERIAL CH340

|__ e1/308/2019, 3.5.2019

Then the driver installation successful dialog box pops up, click the "OK" button to complete the installation:

|9 AN (K64
YRah A/ EE,
PRI INFST 4 ﬁwf—x
. 1348
EED o SaNREA! 19, 3.5.2019
E=3)) _

Then use the USB cable provided by STC to connect the U8W/U8W-Mini download board to the computer, open the
device manager of the computer, and under the port device category, if there is a device similar to "USB-SERIAL
CH340 (COMXx)", it means UBW/U8W-Mini can be used normally. As shown in the figure below (different
computers, the serial port number may be different):

& ~nnEn
TN RSIA SEV MR
e« 20 i @
A WL [~ N DESKTOP 3RIFONG -
[} METR § usssEnEE
9 S8itawn ) =eew | awnna =
W wnans O ven el ’
o NFnE - Epuns
© ne e TMRUR
A puEEn e
- I va oan
M Eone « I B0 COM R LFT)
) RETHNG R | @ USB SERWL CHAD (0N
R
W uan
SN
=Zua
0 s
ST E 30
M AR en
§ vnen
| g

§ MR SENSTOME
U BEnamRn

¥ ANSESETUN
@ Rsses

e Batm

@ AN

& DA

L 2T

Note: When using STC-ISP to download software later, the selected serial port number must be the corresponding
serial port number, as shown in the figure below:
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MCU Type STCEHSES4U v Pins Auto v
COM Port|USB-SERIAL CH340 (COM16) v | Scan
: COMIO
Min Baud|cgp g D v
comMi2
Addr ess COM1L3 |
0x 0000 COM14 le File
; COM15
0x0000 USB-SERTAL CH340 (COM16) [N File

HAW Optio|CoM18 aclt]* ]

H3.2 U8BW function introduction

The main interfaces and functions of U8W tools are described in detail below:

If the MCU is on the user system, P3.0/P3.1/Gnd must be connected
during online programming/ISP, and P3.0/P3.1 of the target MCU
should not be connected to any other lines during online
programming/ISP

(UM AT REH P 24 0tH) S-Vee -
(AWHE, $#:4) S-P1.1/P33
(FH#H, #iH) S-PLOPI2 — v

L P B 45 AR TILEHD) UserVee —+ 0 000000 |

SN AL TRV LRI T W

P3 1 (&f&N\HLPJPs 1)
(HLEg)

AL T > CRhe ' STCMCU <o ,_\
P RUTE - B =t X ’

40Pin
o

LUSB-Microd% |1
T USB £ R it @8
s IRUS B i A 484
O ESV LG Bt ey
USW 9 3 7 50 B F i
HRUSHREE T
EFRCPU R 5 4%
USB#Z [T, H msal' . ‘ ¥ Pt R 4 .
fogtie, it EEHE ' — - ,

‘\ﬂ "J};' ,"lh mm :_ AR EEREEE R B ERER IR E NS -

£ oL

A ‘
Wesh Bt At Wi/ TR AR [@ 0 eee

AR LR ERED  AHEHLED
L ERROR (44 &f,,

HELF R
R — OK (IRIN{ES
m—"t“l} lf“,;”‘ ' R Ty |
— EOT (7ERkfA ‘; )
Start (HFG{5%)
Programming interface: Use different download cables to connect the USW download board and the user system
according to different power supply methods.
UBW update system program button: used to update U8W tools. When there is a new version of U8W firmware, you

need to press this button to update the U8W main control chip (note: you must first set the toggle switch on the
update/download selection interface Toggle to upgrade tool firmware).
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Offline download user program button: Start offline download button. First, the PC downloads the offline code to the
U8BW board, and then uses the download cable to connect the user system to the U8W, and then press this button to
start the offline download (the user code will also start to download every time the power is turned on).
Update/download selection interface: When you need to upgrade the underlying firmware of USW, you need to
switch this toggle switch to the firmware upgrade tool. When you need to program the target chip through USW, you
need to turn the toggle switch to Burn the user program.

(Please refer to the figure above for the connection of the toggle switch)

Automatic burner/sorter interface: It is a control interface used to control the automatic burner/sorter for automatic
production.

H3.3 U8W online download instructions

The target chip is installed on the U8W locking base and connected to the computer by U8W for online download
First use the USB cable provided by STC to connect the USW to the computer, and then install the target MCU on the
U8BW in the direction shown in the figure below:

[ Ermrmmn
-------------- : | M 0y

b

5

‘ P 0 B8 /i F B O g |
W jﬁhM$MMHWWE~M|
1) | 5 mFmmOmEmE—m]
A5 P 2 B 1 e ik — 4 |

| %
{5 i B O g —fw |
Then use STC-ISP to download the software to download the program, the steps are as follows:
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| S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.. — ] X

Fle QOperate Ioolsdanguage Supply Information Selection AD. Download Simplified Chinese English

MCV Type |STCBMBESAV | H@[hato | Code Buffer EEPROM Buffer VART Malper ID Nelper Keil ICE Settings | *1°
COM Per {¥SI-SEXIAL CIO40_(CHI4) Ji_Sewm 00000k 00 03 7S 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 o Max Baud 115200 00010h 78 F% 7E F& 02 FF 02 00 15 75 F2 00 75 F1 00 0% |
00020n B0 80 ¥C FF ¥¥ FF FF FF FF FF ¥F FF FF FF FF FF
Address 00030n ¥F FF FF FF FY FF FF FF FF FF FF FF FF FF FF ¥F
020000 @ Clear code buffer 0 00040k FF FF FF FF FF FF FF IF FF EF FF FF FF FF fF FF
0x0000  @Clear EEPRON buffer  Open ZEPEON File FF FF FY §F FF FF FF FF FF FF §F §FF PF FF FF §F
FF FF FF FF ¥F FF ¥F FF FF FF §F FF PF FF PF IF
HAW Optien VUBY Settings Enorvption Downloac ¥ !* FF IF FF FF ¥F FF FF ¥F FF YT FF FF fF KF T IF
= FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ¥F
Program OR FF FF ¥F FF FF FF FF ¥F FF FF §F FF FF FF FF §F
Trin TEC ° FF FF FF FF FF FF FF FF ¥F FF FF ¥F FF FF PP PP
e 0COBOR  FF FF FF FF FF FF FY FF FF PP FF FF FF FF FF Y
Tngut TRC Erequency|11.0582 - {Nitz 000COh FF FF FF FF FF FF FF FF FF FF §F FF PP FF PF FF
Oscillator high gain 000DOh FF FF FF §F FF FF PF FF FF FF §F §F FF FF §F BF
Set user FEPROM size 0.5 K 0GOEOR §F FF FF ¥F FF FF FF IF FF FF FF FF FF FF FF IF
000FOh FF FF FF FF FF FF FF FF FF FF FF IF FF FF FF IF

Enable longer power-on-reset latency
KESET pin uszed ez I/0 port

Enable Low—Voltage reset Datalen O37FA Checksum 37AB23  FillDuffer ClewBuffer SaveBuffer ‘
LVD detect leve 2.00 V : |

| Hardvare enable WDT sfter power-on-reset Chacking target MCU
Watch-Dog-Timer prescal: 256 Board Type: USW I
Board verzion. 1.43
Have 512K Bytes sxternsl Flash o
ah ReChecking target MCU
| Il
FN wersion 7 3.12V
Chack MCU Help Delsy 3 s

B Auto reload the target file Be-Count Infiy - icondmiotins

[ JReload and download when terget file is modified *lesse Projec Release Help  Get NDD-SW [ 1Beep  PasaTimes 10984 Reset

1 Select the MCU model;

2 Select the number of pins. When the chip is directly installed on the U8W to download, be sure to select the correct
number of pins, otherwise the download will fail;

3 Select the serial port number corresponding to U8W;

4 Open the target file (HEX format or BIN format);

5 Set the hardware options;

6 Click the "Download/Program" button to start burning;

7The step information of the programming process is displayed, and the message "Completed!" is displayed when the
programming is completed.

When there is the version number information of the output download board and the corresponding information of the
external Flash in the information box, it means that the USW download tool has been correctly detected.

During the downloading process, the 4 LEDs on the U8W download tool will be displayed in marquee mode. After
the download is complete, if the download is successful, All 4 LEDs will be on and off at the same time; if the
download fails, all 4 LEDs will be off.

It is recommended that users use the latest version of STC-ISP to download the software (please pay attention to the
updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).
The target chip is connected to U8W through the user system leads and U8W is connected to the computer for
online download

Firstly, use the USB cable provided by STC to connect USW to the computer, and then connect USW to the target
MCU of the user system through the download line. The connection method is shown in the following figure:
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Then use STC-ISP to download the software to download the program, the steps are as follows:

1. Select the MCU model;

2. Select the serial port number corresponding to USW;

3. Open the target file (HEX format or BIN format);

4. Set hardware options;

5. Click the "Download/Program™ button to start burning;

6. The step information of the programming process is displayed, and the message "Completed!" is displayed when
the programming is completed.
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| S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.., — O X
j File Qperate Tools #nguage Supply Information Selection AD. Download Simplified Chinese English

MY Type [ETCONBEGAU | ~| Pinz huto ~ Code Buffer EEPROM Buffer VUART Malper MID Melper Keil ICE Settings  *1°
COK Per ¢]153-SEREAL CI0_{COI4) B 00000k 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Bsud 115200 00010h 78 FS 7E F& 02 FF 02 00 19 75 F2 00 75 F1 00 05 : |
00020h B0 80 ¥C FF FF FF FF FF FF FF ¥F FF FF FF FF FF 4
Address 00030h FF FF FY FF FF FF FF FF FF FF FY FF FF FF FF ¥F
020000 @@Clear code buffer 0 0004CR FF FF FF FF FF FF FF F FF FF FF PP FY FF Y OFF
0:0000  @Clear EEPRON buffer  Open ZEPEON File 000S0n FF FF FF §F FF FF FF FF FF FF FF §F FF FF FF §F
FF TF FF FF ¥F FF ¥F FF FF FF §F FF PF FF FF PF
HAW Optien VUBY Settings Enorvption Downlosc ¥ ' * FFE FF FF FF YT FF Y ¥F FF Y FF FF ¥F KT Y FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@ Progras OR o 2% FF FF ¥F FF FF FF FF §F FF FF FF FF FF FF FF §F
@ Trin 150 000AOR ¥F FF FF FF FF FF FF FF ¥F FF FF FF FF FF PP FF
e 0COBOR  FF FF FF FF FF FF FY FF PP FF FF FF FY FF FY PF
Input TRC frequency|11.0592 . Mz 000COh FF FF FF FF FF FF FF T FY FF FT Y FF FT PT PF
@ Oscillator high gain 000DOh FF FF §F FF FF FF PF FF FF FF FF FF PP FF PT PF
Set user FEPROM size 0.5 K 0COEOR FF FF FF FF FF FF FF IF FF FF FF FF FF FF FF IF
000FOh FF FF FF FF FF FF FF FF FF EF FF FF FF §F FF ¥F

@ Ensble longer power-on-reset latency
@ RESET pin used oz 10 port

@ Enable LowVoltage reset Datalen O37FA Checksum 37AB23  FillBuffer ClewrBuffer SsveBuffer
LVD detect leve 2.00 V .

|| Hardvare enshle WDT sfter power—on-reset
Watch-Dog-Timer prescals 256 Set frequency: 11 058Nz
Adjusted frequency. 11.060MMx
Trim error. O 184% o
Downl oad/Program ° Steg Re—FProgpan lCooploto T(2002-0222 17.00 53)]
Check MCU Help Delsy 3 sa

B Auto reload the target file Re-Count Infir ~ M any S

[ JReload and download when terget file iz modified *lease Projec Release Nelp  Get MDD-SN [ 1Beep PassTimes 10985 Reset

When there is the version number information of the output download board and the corresponding information of the
external Flash in the information box, it means that the USW download tool has been correctly detected.

During the download process, the 4 LEDs on the USW download tool will be displayed in marquee mode. After the
download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the download
fails, all the 4 LEDs will be off.

It is recommended that users use the latest version of STC-ISP to download the software (please always pay attention
to the updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).

F.3.4 U8W offline download instructions

The target chip is installed on the U8W socket and locked and connected to the computer via USB to power the USW
for offline download

The steps to use USB to power U8W for offline download are as follows:

(1) Use the USB cable provided by STC to connect the U8W download board to the computer, as shown below:
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(2) Set up in the STC-ISP download software according to the steps shown in the figure below:
2 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA.com (Support QQ:800003751) - STC: The, — 0 X
file Qperate Ioolsdanguage Supply Information Selection AD. Download Simplified Chinese English

MCU Type [STOBMBHSAU ~| Pins Auto ~  Code Buffer FEPROM Buffer VART Malper MID Melper Eeil ICE Settings |*1°
COM Far t V53 SENIAL CIOW0_(C14) g Sem 00000k 00 03 75 84 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Baud 115200 - 00010h 78 F$ 7E F£ 02 FF 02 00 19 75 F2 00 75 F1 00 05  : |
00020h 80 80 FC FF ¥¥ FF FF FF FF FF FF FF FF FF FF FF
Address FF FF FF FY EF

- 00030h ¥ FF FE FF FF FF FF FF FF FF
0x0000  @Clear code butfer @[ Open Code File 00040h FF EFF FF FF FF EF FF IF FF EF
0:0000  @Clear EEPRON buffer Open ZEPROM File 00050h FF FF FF §F FF FF FF FF FF FF

000G0h FF FF FF FF PF FF FF FF FF FF

L D)la!noryylion Downloac 4 | * 0C070h FF FF FF FF FF FF ¥F IT EF

00080h F¥F FF FF FF EF FF FF FF FF

FF EY FF I FY
FF IT FF FT FF
FE ¥ FF T IT
FF ¥F FF IY ¥F
FF FF FF Y FF

o e e I e s e

FF

7

33

FF
°[ Bownload code to UB/UT prograsmer ] 000SCh FF FF FF FF FF FF FF IF FF FF FF FF FF FF FF §F
R T T S T T 00AOh  FF FF FF FF FF FF FF FF FF FF FF YF FF FF FT PF
0GOBOR FF FF FF FF FF FF FY FF FF FF FF FF FT FF FF PP
Set USH/UE-S\IV/IAFISFALZNGISZ ax control MOV 000COh FF FF FF FF FF FF FF IF FF FF FF FF PP FF PF P
Set the highest offline baudrate 118200 - 000DOh  FF FF FF FF FF FF FF FF FF FF FF FF PP FF FY PF
: 0G0EOR FF FF FF FF FF FF FF FF FF FF FF FF FF FF EF IF
st MK ovint 110000 - Tiagat 5 000FOh  §F FF FF TF FF FF FF FF Y FF FF FF FF FF P PF

S-VIC vol. 5.0V « PowerOn delay 0.5 5

|Nhlvays supply pover for target MCU after ¢

[IAlvays supply pover for target MOV after ¢ Datalen O37FA Checksum 37AB23  FillBuffer ClewrBuffer SaveBuffer
{l:ll)inblc auto~detect function while off-li:
| [JAuto-Increment force inc aven if download Havw 512K Dytas sxternal Flash
Utse L!'D 'h“ eoda 2 > - repare for download OK ! [l. m:]
LIBRABE-Mini /Generel USB-UART Taol instructions rogramning user code oK ! 2 984 o
Roval o0d/Propr e g i i Conplete |(2022-02-22 17:13:26)
Chack MCU Help Delsy 3 za

0 \Deno\Demo. hex

B Auto reload the target file Be-Count Infiy
[JReload and download when target file is modified 2lesse Projec Release Help  Get NDD-SK [Beep  PasaTimes 10985 Reget

1. Select the MCU model;

2. Select the serial port number corresponding to USW;

3. Open the target file (HEX format or BIN format);

4. Set the hardware options;

5. Select the "U8W Offline/Online” tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip working voltage; click the "Download user program to U8/U7 programmer for offline
download" button ;

6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

According to the steps in the above figure, after the operation is completed, if the download is successful, it means
that the user code and related setting options have been downloaded to the U8W download tool.

It is recommended that users use the latest version of STC-ISP to download the software (please always pay attention
to the updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
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strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).
(3) Place the target MCU in the U8W download tool in the direction shown in the figure below, as shown in the figure
below:

R T

[Erm A
-------------- | i

—————— £ A5 P 4 M O )5 — Y |
i o | s v i
g oo
A {1 Mo sr W]

A5 M O 9B i — |

4) Then press and release the button as shown in the figure below o start offline download:

2 PR ATF, JFHEBRAL T
During the downloading process, the 4 LEDs on the USW download tool will be displayed in marquee mode. After

the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

Offline download plug and play burning function introduction:

1. After completing the above steps (1) and (2), USW is in the plug-and-play programming state by default when it is
connected to the computer and powered on;

2. Put the chip into the programming socket according to the instructions in step (3). While tightening the socket
wrench, U8W will automatically start programming;

3. Display the burning process and burning result through the indicator light;

4. After programming is completed, loosen the wrench and take out the chip;

5. Repeat steps 2, 3 and 4 for continuous programming, eliminating the need to press the button to trigger the
programming action.

The target chip is connected to U8W by the user system lead and connected to the computer via USB to supply
power to U8SW for offline download.

The steps for offline download using USB to supply power to U8W are as follows:
(1) Use the USB cable provided by STC to connect the U8W download board to the computer, as shown below:
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(2) Set up in the STC-ISP download software according to the steps shown in the figure below:

It is recommended that users use the latest version of STC-ISP to download the software (please always pay attention
to the updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).

= STC-I1SP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.,  — (m] X
| Ble Qperate Ioolsdanguage Supply Information Selection AD. Download Simplified Chinese English
WU Type |STCBNBNSAY -| Pins hute «  Code Buffer EEPROM Buffer UART Nalper XID Melper Keil ICE Settings |*1°
COM Por t [VSH-SEKIAL CIOW0_(C14) | Seen 00000k 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Min Baud 2400 Max Baud 115200 . 00010h 7¢ FS TE F& 02 FF 02 00 15 7S ¥2 00 75 F1 00 0§ s I
00020h B0 80O FC FF FF FF FF FY FF FF FY FF FF FF FY FF '
Address - 0C030h FF FF FE FF YF YF FF FF YF FF FF FF FY FF FY T
00000  @@Clear code bvfftro Open Code File 00040k  FF FF FF FF FF FF FF FF FY FF §F FF FF FF PP FF
£x0000  @Clear EEPRON buffer |Open ZEPRON Pile || 000S0R EF ¥ F¥ FF FY FF Ff FF FF T T FF FF FF FF PF
000&0h FFEFF FE FP ST FF YY FF FF FF YF FF YT FF FY T
AW Uptnhcrn!ion Downloac * | * 0G070n FF FF FF FF ¥¥T FF FF YF FY E¥ FF FF YT KT T FF
00080h FFFF FF FF FF FF FF FY FF FF FF FF FF FT FT T
°[ Download code to UB/UT progrsmaer ] 00050h FFFF FF FE FF FF FF FF FF FF FY FEFF FF FT T
B R ey 1 AT s 000AOR FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0COBOh FFEFF T FFSF TP FY FF FF FF FF FE ST FF T FF
' Sat WIM'S\BV/IA?15!\]21§6152 ax CODQ!’OI My 000CoR FF FF 5% FF FF FF §F 7F FF FF FF Y ¥FF FF FT PFT
i Set the highest offline baudrate 115200 . 00000h EF EFE FESE FE FE ET FE FT EE ST ST ET EE ET ET
| . 0GOEOR FF FF FF FF FF FF FEF FF YY FF FY FF FF FF EF IT
[t 000] BN D 000FOR ¥ FF FF FF FF FF FF FF F¥ FF FF FF FF §F P PF
‘ S-VCC vol. 5.0V « PowerOn delay 0.5 5
| [ Always supply power for target MCU after «
]|:|A1vm supply power for target MOV after ¢ Datalan O37FA Chechsum 37AB23  FillBuffer ClewBuffer SaveBuffer
jl:lDinblo auto~detect function while off-li:
:l:IAuto-hcrumt force inc even if download Havw 512K Dytas wxternal Flash
}‘I—m" L!D fh" oda 2 g - repare for download 0K ! [l. rse:]
LIBRABE-Mini /Generel USB-UART Taol instructions rogramning user code oK ! 2 984 o
BoaLow/Ts s ol ~xe) s Conplete |(2022-02-22 17:13:26)
Chack MCU Help Delsy 3 se
. D; \Deno\Demo. hox
B Auto reload the target file Be-Count Infiy - - — —
[JReload and download when target file is modified tlease Projec Eelease Nelp  Get MDD-SW [ 1Beep  PasaTimes 10985 Eeset

1. Select the MCU model;

2. Select the serial port number corresponding to USW;

3. Open the target file (HEX format or BIN format);

4. Set the hardware options;

5. Select the "U8W Offline/Online" tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip operating voltage;

Click the "Download user program to U8/U7 programmer for offline download" button;

6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

According to the steps in the above figure, after the operation is completed, if the download is successful, it means
that the user code and related setting options have been downloaded to the USW download tool.
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(3) Then use the cable to connect the computer, connect the U8W download tool and the user system (target MCU) as
shown in the figure below, and press the button shown in the figure and release it to start offline downloading:

; .'Ja'um)ei.io.;dmn

i

A.lt ’4' '}ug—_&
AL

R N N
. - — -

ilioo AOWDLS

£

TP &R 0 H bR B

During the downloading process, the 4 LEDs on the USW download tool will be displayed in marquee mode. After
the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

The target chip is connected to USW by the user system lead, and the user system supplies power to U8W for
offline download

(1) Firstly, use the USB cable provided by STC to connect the USW download board to the computer, as shown
below:

(2) Set up in the STC-ISP download software according to the steps shown in the figure below:
It is recommended that users use the latest version of STC-ISP to download the software (please always pay
attention to the wupdates of the STC-ISP download software on the STC official website
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http://www.STCMCUDATA.com. It is strongly recommended that users download the software from the official
website http://www.STCMCUDATA.com).

3 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th. — (m] X
file Qperate Ioolsdanguage Supply Information  Selection AD. Download Simplified Chinese English

WU Type |STCBNBNSAU | Pins hato -~ Code Buffer EEPROM Buffer VART Melper KID Nelper Keil ICE Settings | *|°
COM Por t VSO SEKIAL CIOW0_(CHI4) | Seen 00000k P32 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Min Baud 2400 Max Bsud 115200 - 00010h 78 F$ 7E FE 02 FF 02 00 15 75 F2 00 75 F1 00 05 : |
00020k 80 80 ¥C FF FF FF FF FF FF FF FF FF FF FF FF FF
Address - 00030h ¥F FF FF FF FF TF FF §F FF FF FF FF FF FF FF £F
020000 @Clear code buffer 0 00040R FF FF FF FF FF EF FF IF FF EF ¥F FF FF FF f7 Y
020000 @ Clear EEPRON buffer Open EZEPRON File 0C0S0h FF FF §F §F FF FF FF FF PF FF PF FF PP PP FF PF
000E0h FF FF FF FF FF FF FF FF FF FF FF FF PF FF FF IF
WA Dplohorntion Downloac ¢ | * 0C070h  FF FF FF FF ¥F FF FF ¥F FF FF FF FF FF FF FF IF
000B0R FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF PF
°[ Bownload code to VBT programaer ] 000%0h FF EF FF FF FF FF FF FF FF FF FF FF FF EF FF IF
B ol T e s 10 RANE s 00AOh  FF FF FF FF FF FF FF FF FF FF FF Y FF FF FT PF
000BOh FF FF FF FF FF FF Y FF FF FF FF FF FF FF PP PF
Sat UB'I/IB-S\BV/IA?IsF\]lmlSZ ax contxol IU 000CoR FF FF FF T " FF §F FF FF FF T T " FF 5T Y
Set the highest offline baudrate 118200 - 000DOR  FF FF ¥F FF FF FF PF PF FF FF PF FF PP FF PF PF
- 0GOEOR FF FF FF TF FF FF FF IF FF FF FF FF FF FF EF IF
fat TR evint:(10000 - Tiagat 5 0C0FOh FF FF FF FF FF FF FF FF FY FF FF FF FF FF FF IF

S-VIC vol. 5.0V « PowerOn delay 0.5 5

|Nhlvays supply power for target MCU after ¢

[IAlvays supply pover for target MOV after ¢ Datalen O37FA Checksum 37AB23  FillBuffer ClewrBuffer SaveBuffer
{l:ll)inhlc auto~detect function while off-li:
| [JAuto-Increment force inc aven if download Havw 512K Dytas sxternal Flash
Utse L!'D 'h" woda 2 2 - repare for download 0K ! [l. m:]
LIBRABE-Mini /Generel USB-UART Tael instructions rogramning user code . OK ! 2 984 o
ovalosd/Propran || St o fvsoe Conplete |(2022-02-02 17-13:26)
Chack MCU Help Delsy 3 za

B Auto reload the target file ReCount Infiy . Di\Panc\lamo hex

[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [ 1Beep PasaTimes 10985 Reset

1. Select the MCU model;

2. Select the serial port number corresponding to USW;

3. Open the target file (HEX format or BIN format);

4. Set the hardware options;

5. Select the "U8W Offline/Online” tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip operating voltage;

Click the "Download user program to U8/U7 programmer for offline download" button;

6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

According to the steps in the above figure, after the operation is completed, if the download is successful, it means
that the user code and related setting options have been downloaded to the U8W download tool.

(3) Then connect U8W to the user system as shown in the figure below, supply power to the user system, and then
start offline downloading:
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During the downloading process, the 4 LEDs on the U8W download tool will be displayed in marquee mode. After
the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

The target chip is connected to USW by the user system lead, and U8W and the user system are independently
powered for offline download

(1) Firstly, use the USB cable provided by STC to connect the U8W download board to the computer, as shown
below:

(2) Set up in the STC-ISP download software according to the steps shown in the figure below:

It is recommended that users use the latest version of STC-ISP to download the software (please always pay attention
to the updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).
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= STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... — (] X
File Qperate Ioolswanguage Supply Information Selection AD. Download Simplified Chinese English
MCU Type [STCBNBNEAU ~| Pins hsto ~  Code Buffer EFEPROM Buffer UART Nelper MID Melper Keil ICE Settings *!*
COM Por t [VSH-SEKIAL CI40_(C14) | Soen 00000k P2 00 03 7S 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Baud 115200 - 00010h 78 F$ 7E F£ 02 FF 02 00 19 75 F2 00 75 F1 00 05  : |
00020h B0 80 FC FF FY FF FF FF FF FF FY FF FF FF FT FF '
A“"’,’ 0 - 00030h FFr FF FF FEF FF FF FY YF FF FF FF FF FY FF FY PT
0:0000  @Clear code buffer Open Code File 00040k FF FF FF FF FF EF FF IF FF FF FF F FF FF PF FY
050000  @Cleer EEPRON buffer Open SEPHOM Pile | 0C0SOR EF ¥ FF FF FF FF Ff ¥ FF FF FF FF T FF FF OF
: 000&0h FF FF FE FP YT FF YY FF FF EF YF FF YT FF FT IT
Hw Oplnlnvryp(hh Downloac * ' * 0G070h FFE FF FF FF YT FF Y ¥F FF Y FF FF ¥F KT Y FF
000E0R FF FF FF FF FF FT FF FF FF FF YF FF FF FT I FT
°[ Download code to VBT progrsaer ] 000%0h FF FF FF FF FF FF FF Fr FF FF FY FEFF FF FF FF
Tlewn o1l wser date in W7 progemer 000AOR ¥F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0CaBOh FEFFIF FE ST FR FY SF FT FF YF FE FT FF I FF
Set the highest offline baudrate 115200 . 00000h FF EF FE S FE ET ET FE FT FE ET FE FT EE ET EY
g 0GOEOR FF EF FF FF FF FF FEF FF FY EF FT FF FF FT KT IT
B 0000 R Taeat 3 0C0FOh ¥ FF FF FF FF FF FF FF F¥ FF FF FF FF IF EF IF
S-VCC vol. 5.0V « PowarOn delay 0.5 5
[IAvays supply pover for target MCU after ¢
[IAlvays supply pover for target MLV after ¢ Datalen O37FA Checksum 37AB23  FillBuffer ClewrBuffer SsveBuffer
[IDisable auto~detect function while off-li:
[JAuto-Increment force inc even if download Have 512K Bytes sxternsl Flash
o L!D fh” et . - repare for download 0K ! [l, 782:]
LIRS -Mini /General USB-UART Taol instructions. rogramning user code . OK ! 2. 984 °
Rowalosd/Propren || Stoy i i Conplete | (2022-02-22 17:13:26)
Chack MCU Help Delsy 3 sea

B Auto reload the target file RBe-Count Infi - p‘\buo\nno.hx

[JReload and download when terget file is modified *lesse Projec Release Help  Get NDD-SN [ 1Beep PassTimes 10985 Reset

1. Select the MCU maodel;
2. Select the serial port number corresponding to U8W;
3. Open the target file (HEX format or BIN format);
4. Set the hardware options;
5. Select the "U8W Offline/Online” tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip operating voltage;
Click the "Download user program to U8/U7 programmer for offline download" button;
6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

According to the steps in the above figure, after the operation is completed, if the download is successful, it means
that the user code and related setting options have been downloaded to the U8W download tool.
(3) Then connect U8W to the user system as shown in the figure below, and press the button shown in the figure first
and then release it, ready to start offline download, and finally power on/on the user system to download the user
program Officially begin:
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During the downloading process, the 4 LEDs on the U8W download tool will be displayed in marquee mode. After

the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

H.3.5 USW-Mini's function introduction

. ] . Toggle Switches
The main interfaces and functions of the USW-Mini tool are described in detajl below:

Micro-USB
usB Upgrade tool ware

Program user code

gramming interface
User-Vcc: Only power the tool from

UBW-Mini the user system
update Offline programming P1.0/P3.2: Ground (used when
System User program button setting pin programming protection)
program P1.1/P3.3: Ground (used when
setting pin programming protection)
S-Vcc: Only supply power to user

system from this tool
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Programming interface: According to different power supply methods, use different download cables to connect the
U8W-Mini download board and the user system.

UBW-Mini update system program button: used to update U8W-Mini tools. When there is a new version of U8W
firmware, you need to press this button to update the U8W-Mini main control chip (note: you must first select
update/download The toggle switch on the interface is moved to the upgrade tool firmware).

Offline download user program button: Start offline download button. First, the PC downloads the offline code to the
U8W-Mini, and then uses the download cable to connect the user system to the U8W-Mini, and then press this button
to start the offline download (the user will also start downloading immediately every time the power is turned on
Code).

Update/download selection interface: When you need to upgrade the underlying firmware of U8W-Mini, you need to
move this toggle switch to the firmware of the upgrade tool. When you need to program the target chip through USW-
Mini, you need to Toggle the switch to burn the user program. (Please refer to the figure above for the connection of
the toggle switch)

USB interface: The USB interface has the same function as the Micro-USB interface. Users can connect one of them
to the computer as needed.

H.3.6 USBW-Mini online download instructions

The target chip is connected to the USBW-Mini through the user system lead, and the UBW-Mini is connected to
the computer for online download

Firstly, use the USB cable provided by STC to connect the U8W-Mini to the computer, and then connect the U8W-
Mini to the target MCU of the user system through the download cable. The connection method is shown in the
following figure:

Then use STC-ISP to download the software to download the program, the steps are as follows:
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| S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.., - () X

'E-Ilt‘ Operate IoolsQanguage Supply Information Selection AD. Download Simplified Chinese English

NCU Type |STCBHBESAU [ v| Pins Auto Code Buffer EEPROM Buffer UART Nalper MID Melper Eeil ICE Settings  *°
com USB-SERIAL C3340 (Comi2 S = —
Part] = o) — 00000k 00 03 7S 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Min Baud 2400 o Max Baud 115200 00010h 78 FS TE F2 02 FF 02 00 15 75 F2 00 75 Fl 00 0% |
00020h B0 80 ¥C FF FF FF FF FF FF FF FF FF FF FF FF FF
Address 00030n FF FF F¥ FF FF FF FF FF FF FF FF FF FY FF FF §F
020000 @Clear code buffer o Open Code File 00040R FF FF FF FF FF FF FF FF FY FF FF FF FY FF PF FF
020000 @ Clear EEPRON buffer Open ZEPEON File 000S0n  FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
s ) FF FF §F FF FF FF ¥F FF FF FF FF FF FF FF PF PF
HW Optien VUBY Settings Enorvption Downlosac ¥ ' * FF IF FF FF YF FF FF ¥F FF FT FF FF ¥F KT Y FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Frogram OR FF FF ¥F FF FF FF FF FF FF FF FF FF FF FF
Trim TEC 0 FF FF FF FF FF FF FF FF ¥F FF FF FF FF FF
e FY FF FF FF FF FF FY FF FF FF FF FF FF FF
Input TRC frequency|11.0592 - (Miz ¥F FF FF FF T FF FF FF PP FF FF FF FT FF
Oscillator high gain FF FF §F §F FF FF PF PF PF Y FF FF FF EF
Set user FEPROM size 0.5 K ¥F FF FF FF FF FF FF IF FF FF FF FF FF IF
i IF FF FF FF FF FF FF IF Y IF FF FF FF IF

Enable longer power-on-reset latency
RESET pin uzed ez 1/0 port

Enable Low—Voltage rezet Datalan O37FA Checksus 37AB23  FillBuffer ClesrBuffer SsveBuffer
LVD detect levea 200 V ‘

| Hardvare ensble WDT after power—on-reset Thecking target MV
Vatch-Dog-Timer prescals 266 Board Type: USH-Min:
Board verzion: 1.43
Have 512K Bytes sxternsl Flash o
s Re~Checking target MCU
0 . S Tvere MCU type: STCBHBKE4U
FN version 7 3.12V
Chack MCU Help Delsy 3 =

B Auto reload the target file Be-Count Infiy . ¥R \ams s

[ JReload and download when target file is modified 2lease Projec Release Nelp  Get NDD-SN [ 1Beep  PasaTimes 10986 Reset

1. Select the MCU model;

2. Select the number of pins. When the chip is directly installed on the U8W-Mini to download, be sure to select the
correct number of pins, otherwise the download will fail;

3. Select the serial port number corresponding to USW-Mini;

4. Open the target file (HEX format or BIN format);

5. Set the hardware options;

6. Click the "Download/Program™ button to start burning;

7. The step information of the burning process is displayed, and the message "Completed!" is displayed when the
burning is completed.

When there is the version number information of the output download board and the corresponding information of the
external Flash in the information box, it means that the U8W-Mini download tool has been correctly detected.

During the downloading process, the 4 LEDs on the U8W-Mini download tool will be displayed in marquee mode.
After the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

It is recommended that users use the latest version of STC-ISP to download the software (please pay attention to the
updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software on the official website http://www.STCMCUDATA.com).

H.3.7 U8W-Mini offline download instructions

The target chip is connected to the USBW-Mini by the user system lead and connected to the computer via USB
to power the U8W-Mini for offline download.

The steps for offline download using USB to power the U8W-Mini are as follows:

(1) Use the USB cable provided by STC to connect the U8W-Mini download board to the computer, as shown below:
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(2) Set up in the STC-ISP download software according to the steps shown in the figure below:
2 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: Th.,  — 0 X
| Ble QOperate Iools“anguage Supply Information Selection AD. Download Simplified Chinese English

| MY Type [STCEMBNSAU | Pins hato -~ Code Buffer FEPROM Buffer VART Melper MID Nelper Keil ICE Settings | *|°
COM For t [S)-SEXIAL 040 _(C14) ! Seen 00000k P2 00 03 7S 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Baud 115200 - 00010h 78 F% 7E FS 02 FF 02 00 19 75 F2 00 75 F1 00 05 : |
00020h B0 80 FC FF FF FF FF FY FF FF FY YF FF FF FY FF '
Address - 00030h FF FF FF FF YF YF FF FF YF FF FF FF FY FF FY FT
020000 @@Clear code butker @ Open Code rile 00040k  FF FF FF FF FF FF FF FF FF FF FF FF FY FF FF FY
Bx0000  @Cleer EEPRON buffar Open ZEPHN pile | OC0SOR EF FF¥ FF FF FF FF Ff FF FF FT FF FF T FF FF Y
000g0h FF YF FE FF YF FF YF FF FF EF ¥F FF YT EF FT IT
W Dplolmryption Downloac * | * 0C070h FF FF FF FF §F FF FF TF FF FF FF FF FF FF FF FF
000E0h FF FF FF FF FY FF FF FF FF FF FF FF FF FF FT FT
°L Download code to UB/UT progrsaer J 000%0Ch FF FF FF FF FF FF FY YF FF FF FY FF FF FF T FF
B Dhea oI e s 19 BRANE yesarans 000AOR FF FF FF FF FF FF FF FF ¥F FF FF FF FF FF PP FF
0COBOh FFEFF T FFSF TR FY FF FF FF YT FE ST FF T FT
' Sat USH/US-5\3V/IAPISF\L2K51S2 ax control MCU 000COR FF FF FF SF PP FF FF FF FF FF PP SF PP OFE FT OPF
: Set the highest offline baudrate 115200 . 00000h FFFF FESE FE ET ST FE FT FT ET FE FT EF T BT
| g 0GOEOR FF FEF FF FF FF FF FF FF FY EF FY FF FF FFT EF IT
[ 10000 T B 000FOh ¥ FF FF FF FF FF FF FF F¥ EF FF FF FF FF EF F
‘ S-VCC vol. 5.0V « PowarOn delay 0.5 5
| Avays supply power for target MCU after ¢
]|:|A1vuyl supply pover for target MOV after ¢ Datalen O37FA Checksum 37AB23  FillBuffer ClewrBuffer SsveBuffer
}|:|Dinble auto~detect function while off-li:
:|:|Auto-hcrumt force inc even if download Have 512K Bytes wxternal Flash
%IJm. m fh" b . - repare for download 0K ! P. m:]
LIBRARY-Mini /Generel USB-UART Tool instructions| FProgranming user code 0K ! 2.984 0
Rowalsed/Propran . s ivace Conplete !|(2022-02-22 17:13:26)
Chack MCU Help Delsy 3 e

¢ D \Deno\Demo. he
B Auto reload the target file Be-Count Infiy - cectoie il

[JReload and download when terget file is modified tlease Projec Release Help  Get NDD-SN [ 1Beep PasaTimes 10985 Reset

1. Select the MCU maodel;

2. Select the serial port number corresponding to U8W-Mini;

3. Open the target file (HEX format or BIN format);

4. Set the hardware options;

5. Select the "U8W Offline/Online" tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip working voltage; click the "Download user program to U8/U7 programmer for offline
download" button ;

6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

Follow the steps in the above figure, after the operation is completed, if the download is successful, it means that the
user code and related setting options have been downloaded to the U8W-Mini download tool.

It is recommended that users use the latest version of STC-ISP to download the software (please pay attention to the
updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
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strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).
(3) Then use the cable to connect the computer, connect the U8W-Mini download tool and the user system (target
MCU) as shown in the figure below, and press the button shown in the figure and release it to start offline
downloading :

During the downloading process, the 4 LEDs on the U8W-Mini download tool will be displayed in marquee mode.
After the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

The target chip is connected to the USW-Mini by the user system lead, and the U8W-Mini is powered by the
user system for offline download.

(1) Firstly, use the USB cable provided by STC to connect the U8W-Mini download board to the computer, as shown
below:

(2) Set up in the STC-ISP download software according to the steps shown in the figure below:
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||_IDisable auto~detect function while off-li:
:| | Auto-Increment force inc even if download Heve 512K Bytes sxternsl Flash
:|_il.ln LED zhow mode 2

| = STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... - () X
|
| Ble Qperate Ioolgoanguoge Supply Information Selection AD. Download Simplified Chinese English
MCY Type [mmmu v ] Pins Auto ~ Code Buffer EEPROM Buffer UART Nalper WID Melper EKeil ICE Settings  *°
~SERIAL CH340 A s
COM Por ¢ [VSD-SEKIAL ey | Soun 00000k 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Baud 115200 : 00010h 78 FS 7E F& 02 FF 02 00 15 75 ¥2 00 75 F1 00 05 : |
00020h B0 80 FC FF FF FF FF FF FF FF FF FF FF FF FF FF 0
Address - 00030h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
020000 @Clear code bufforo Open Code File 00040k FF FF FF FF FF FF FF IF FF EF FF §F FF FF fF FF
020000  @Clear EEPRON buffer Open EEPROM File 00050h FF FF FF §F FF FF FF FF FF FF FF FF FF FF FF FF
00060h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
A Opto!noryption Downloac ¢ | * 00070h FF FF FF FF ¥F FF FF TF FF FF FF FF FF FF PF IF
v 000B0h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
°[ Bownload code to UB/UT prograsmer | 000%0h FF FF ¥F FF FF FF FF TF FF FF FF FF FF FF FF §F
R T T TR M T 000AOR ¥F FF FF FF FF FF FF FF ¥F FF FF FF FF FF PP FF
000BOR  FF FF FF FF FF FF FY FF FF FF FF FF FY FF PP PF
| Set USH/US-5\3V/IAPISF\L2K6152 asx control MCU 000CoR ¥F FF FF FF FF FF FF FF FF FF PP FF FF FF PF PF
f‘ Set the highest offline baudrate 115200 000DOR  FF FF §F FF FF FF PF PF PF PF FF FF FP FF PF EF
g 0GOEOR FF FF FF FF FF FF FF ¥F FF FF FF ¥F FF FF FF IF
[t MR ewints 10000 - Tingat S 000FOh §F FF FF FF FF FF FF FF FF FF FF FF FF §F FF PF
‘ S-VCC vol. 5.0V « PowarOn delay 0.5 5
I Aways supply pover for target MCU after ¢
[ Alvayx supply pover for target MCU after ¢ Datalen O37FA Checksum 37AB23  FillBuffer ClearBuffer SsveBuffer

, = - - repare for download 0K ! {l T&']
LIBRABY-Mini /Genersl USB-UART Taol instructions. rogramming user code oK ! 2. 984" o
Rowaload/Progrem >54) S fvecxe Conplete |(2022-02-22 17:13:26)

Check MCU Help Delsy 3 sa

. D \Deno\Demo. hox
B Auto reload the target file Re-Count Infiy - o

[JReload and download when terget file is modified *lesse Projec Release Help  Get NDD-SN [ 1Beep PassTimes 10985 Reset

1. Select the MCU maodel;

2. Select the serial port number corresponding to U8W-Mini;

3. Open the target file (HEX format or BIN format);

4. Set the hardware options;

5. Select the "U8W Offline/Online” tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip working voltage; click the "Download user program to U8/U7 programmer for offline
download" button ;

6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

Follow the steps in the above figure, after the operation is completed, if the download is successful, it means that the
user code and related setting options have been downloaded to the U8W-Mini download tool.

It is recommended that users use the latest version of STC-ISP to download the software (please pay attention to the
updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software from the official website http://mww.STCMCUDATA.com)
Software used).

(3) Then connect USBW-Mini to the user system as shown in the figure below. Once the user system is powered on, it
will start offline downloading:
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During the downloading process, the 4 LEDs on the U8W-Mini download tool will be displayed in marquee mode.
After the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

The target chip is connected to USW-Mini by the user system lead, and U8W-Mini and the user system are
independently powered for offline download.

(1) Firstly, use the USB cable provided by STC to connect the U8W-Mini download board to the computer, as shown
below:

P

(2) Set up in the STC-ISP download software according to the steps shown in the figure below:
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|_IDisable auto~detect function while off-li:
:I | Auto-Increment force inc even if download Heve 512K Bytes sxternsl Flash
:|_|Un LED zhow mode 2

| = STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th. — () X
x
| Ble Qperate Ioolx“anguage Supply Information Selection AD. Download Simplified Chinese English
HCY Type @TCBMYHU v ] Pins huto «  Code Buffer EEPROM Buffer VART Nalper KID Melper Eeil ICE Settings | *1°
~SERIAL CH340 A s
COM Por ¢ [VSD-SEKIAL ey | Soun 00000k 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Baud 115200 00010h 78 FS 7E F& 02 FF 02 00 15 75 ¥2 00 75 F1 00 05 : |
00020h B0 80 FC FF FF FF FF FF FF FF FF FF FF FF FF FF 0
Address - 00030h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
020000 @Clear code bufforo Open Code File 00040R FF FF FF FF FF FF FF FF FY FF FF FF FY FF PF FF
020000  @Clear EEPRON buffer Open EEPROM File 00050h FF FF FF §F FF FF FF FF FF FF FF FF FF FF FF FF
00060h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
A Op:nznomxion Downloac ¢ | * 00070h FF FF FF FF ¥F FF FF TF FF FF FF FF FF FF PF IF
000B0h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
°[ Bownload code to VBT progrssmer | 000%0h FF FF ¥F FF FF FF FF TF FF FF FF FF FF FF FF §F
R T T TR M T 000AOR ¥F FF FF FF FF FF FF FF ¥F FF FF FF FF FF PP FF
000BOR  FF FF FF FF FF FF FY FF FF FF FF FF FY FF PP PF
Sat USH/US-S\3V/IAPISF\L2KS1SZ ax control MCU 000CoR ¥F FF FF FF FF FF FF FF FF FF PP FF FF FF PF PF
| Set the highest offline baudrate 115200 000DOR  FF FF §F FF FF FF PF PF PF PF FF FF FP FF PF EF
g 0GOEOR FF FF FF FF FF FF FF ¥F FF FF FF ¥F FF FF FF IF
[t MR ewint10000 - Tingat S 000FOh §F FF FF FF FF FF FF FF FF FF FF FF FF §F FF PF
S-VCC vol. 5.0V « PowarOn delay 0.5 5
[CIAlways supply pover for target MCU after ¢
[IAlvays supply pover for target MCU after ¢ Datalan O37FA Checksum 37AB23  FillBuffer ClearBuffer SaveBuffer

, = - - repare for download 0K ! {l T&']
LIBRABY-Mini /Genersl USB-UART Taol instructions. rogramming user code oK ! 2. 984" °
Rowaload/Progrem >54) S fvecxe Conplete |(2022-02-22 17:13:26)

Check MCU Help Delsy 3 sa

. D \Deno\Demo. hox
B Auto reload the target file Re-Count Infiy - = — -

[JReload and download when target file is modified tlease Projec Eelease Nelp  Get MDD-SW [ 1Beep PassTimes 10985 Reset

1. Select the MCU model,

2. Select the serial port number corresponding to U8W-Mini;

3. Open the target file (HEX format or BIN format);

4. Set the hardware options;

5. Select the "U8W Offline/Online” tab, set the offline programming options, pay attention to the S-VCC output
voltage matches the target chip working voltage; click the "Download user program to U8/U7 programmer for offline
download" button ;

6. The step information of the setting process is displayed, and the prompt "Completed!" is displayed after the setting
is completed.

Follow the steps in the above figure, after the operation is completed, if the download is successful, it means that the
user code and related setting options have been downloaded to the U8W-Mini download tool.

It is recommended that users use the latest version of STC-ISP to download the software (please pay attention to the
updates of the STC-ISP download software on the STC official website http://www.STCMCUDATA.com. It is
strongly recommended that users download the software from the official website http://www.STCMCUDATA.com).
(3) Then connect USBW-Muini to the user system as shown in the figure below, and press the button shown in the figure
first and then release it, ready to start offline download, and finally power on/on the user system to download The
user program officially starts:
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During the downloading process, the 4 LEDs on the U8W-Mini download tool will be displayed in marquee mode.
After the download is complete, if the download is successful, the 4 LEDs will be on and off at the same time; if the
download fails, all the 4 LEDs will be off.

H.3.8 Make/Update USW/U8W-Mini

The process of making U8W/U8W-Mini download master is similar. To save space, the following uses U8W as an
example to describe how to make U8W download master. Before making the US8W download master, you need to
dial the "Update/Download Selection Interface” of the U8W download board to "Upgrade Tool Firmware", as shown
in the figure below:

7:: o i

Then click the "Set U8W/U8-5V/U8-3V as the offline download master chip"” button on the "U8W Offline/Online™
page in the STC-ISP download program, as shown in the figure below: (Note: Be sure to select The serial port
corresponding to UW)
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2 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
MCU Type STCBHBESAY ~  Pins hato ~  Code Buffer EEPROM Buffer UAKT Malper KID Melper Keil ICE Settings ¢! °
COM For ¢{\S3-SERTAL CIW0_(Co12) v] Seen 00000k g 00 03 7S 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 [
Nin Baud 2400 o @ vebed im0 00010h 78 FS 7E FE 02 FF 02 00 19 75 F2 00 75 FL 00 05
00020h B0 80 FC FF ¥F FF FF FF FF FF FF FF FF FF FT FF
Address - 00030h ¥F FF FF FF FF FF FF FF FF FF FF FF FF FF FF EF
020000 @@Clear code buffer Open Code File 00040R FF FF FF FF FF EF FF IF FF EF FF FF EF EF fF P
520000 Clear EEPROM buffer 00050h FF FF §F §F FF FF FF §F PF FF FF §F PP FF FF PF
e Open EEPHIM File | C0h  FF FF FF FF FF FF FF FF FF FF FF FF FF FF PF PF
i opt @[ VO Settings |Encryption Dovalesé #1% || 0CO70n  FF FF Y FF FT FF FY FF FY FF FY FF IT FF FF FF
00080 EF EF FF FF FF FF FF FF FF FF FF FF FF FF FF PF
 Bownload code to VB/U7 programmer 000%0h FF EF FF FF FF FF FF IF FF FF FF FF FF FF FF IF
Clewn all user date in WA progranner 000AOR FF FF FF FF FF FF FF FF FF FF FF FF FF FF FT FF
000BOh FF FF T FF FF FF FY FF FF FF P FF FF FF FF PP
Set the highest offline baudrate 115200 v 000DORh FF FF ¥F FF FF FF FF FF FF FF FF fF PP FF PF FF
B 000 LA 0GOEOR FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF IF
== 2 0C0FOh  FF FF FF FF FF FF FF FF F¥ FF FF FF FF FF FF PF
S-VCC vel. 5.0V « PowerOn delay 0.5 5
[CIAlways supply pover for target MCU after ¢
[IAlvayx supply pover for target HCU after ¢ Datalen O37FA Checksus 37AB23  FillBuffer ClearBuffer SaveBuffer

[ IDisable auto~detect function while off-lis
[ I Auto-Increment force inc even if download

S Set fre 1. 05z
Ot I.D : ol £ . - : Ad;utc: Erequmy 11. 0B 7TMMHx
LIBREN-Mini /Gener sl USB-UART Taol instructions | . Trim error: 0.250%
Downlosd/Progran Step ReFProgram

Conplete !(2022-02-22 17:27:04) |

Chack MCU Help Delsy 3 se
% Re-Count Infiy v D \Deno\Demo. hex

B Auto reload the target file
[JReload and download when target file is modified *lease Projec Release Melp  Get NDD-SN [IBeep  PassTimes 10986 Reset

— |

When the following screen appears, it indicates that the USW control chip is made:
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[ B 18P (v6.881) (Sates: § -
file Qperate Jools Language Supply information Selection AD ownload Simplified Chinese  English
= IR Pins Aste  Code Buffer UART Nelper XID Melper Keil ICE Settings STC Math Libraa ¢ |*
COM Port EB-SERTAL CH340 (Cima) ot -
Min Baud 2400 Max Bsud 115200
Address
Dx0000 Clear code buffer pe tle
0x 0000 Clewr EEFRON buffer Open ¥EFROM ¥ile

rloed code to
Clean all user daty

ot UBW/UB-5\JV 'A_“.f-"

AW Option VBV Settings Encrvotion Dewnloacti® . |
STC-ISP

Please re-power-on for U8/U7

\
\
\
| {2 and switch S2 to download mode |
| Set the highest ofﬂm}

Set MAX count 10000
S-YCC vol. S0V !
Avays supply pover | —— S
Alvays supply pover f
Dizsable suto~detect Function whils oEf-1i:

Auto-Increment force ine sven if déwnlosd

WCU ID  FS6CC414018FD2

MCU type: IAPISFZEBIS2
FN version 7.2 .57

|
|
|
|
|
|
|

Uss LED ghow mode 2

LBRABY-Mini /Geners] VSB-UART Taol instructisns.

jovnlosd/Frogean Ste Conplete !(2022-02-22 17:37:50)

Delay 7 ze

Chack MU Melg

Re~Count Infy

Auto reload tha terget file

Frojec Release Help  Get NDD-SN [ 1Beep PasaTimes 10986 Fovy

1z modified itas

Heload wnd dowadond whan target £ile

After the production is completed, do not forget to dial the "Update/Download Selection Interface” of USW back to
the "Burn User Program" mode, and power on the U8W download tool again, as shown in the figure below:
(Otherwise, programming will not be performed normally )

= W STCMCU conyh

H.3.9 USBW/UBW-Mini set through mode (can be used for simulation)

To use UBW/UB-Mini for simulation, you must first set U8W/U8-Mini to pass-through mode. The method of
UBW/UBW-Mini to realize USB to serial port pass-through mode is as follows:
1. First, the UBW/UBW-Mini firmware must be upgraded to v1.37 and above;
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2. After UBW/UBW-Mini is powered on, it is in normal download mode. At this time, press and hold the Keyl
(download) button on the tool and do not release it. Press the Key2 (power) button again, and then release the
Key2 (power) button. Then release the Keyl (download) button, U8W/U8W-Mini will enter the USB to serial
port pass-through mode. (Press Keyl— Press Key2 — Release Key2 — Release Keyl);

3. The UBW/UBW-Mini tool that enters the pass-through mode is just a simple USB to serial port and does not have
the offline download function. If you need to restore the original functions of U8W/U8W-Mini only need to
press the Key2 (power) button separately again.

H.3.10 Reference circuit of USW/U8W-Mini

USB online/offline download board U8W/U8W-Mini provides users with the following common control interfaces:

Pin function Port Function description
Power control pin P2.6 Low effective
o P10 Serial port RXD, connect to the TXD of the target chip
Download communication (P3.1)
pin P1.1 Serial port TXD, connect to RXD of target chip (P3.0)
Programming button P3.6 Low effective
P3.2 LED1
P3.3 LED?2
display P3.4 LED3
P5.5 LED4
P2.4 Flash CE Pin
External serial Flash P2.2 | Flash SO Pin
control pin P2.3 | Flash SIPin
P2.1 Flash SCLK Pin
P3.6 Start signal
Automatig burning tool P15 Completion signal
Sorter signal - -
P5.4 OK signal (good signal)
P3.7 ERROR signal (defective product signal)
Buzzer (BEEP) control P2.5 High effective (sound at high level)

Reference circuit diagram for power control part:

VCC T9 S-VCC
S8550

Reference circuit diagram of Flash control part:
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MISO

L A
n

Ul4

PM25LV040

CE

SO
WP

vCC
HOLD
SCK

g I, J

R78
331

n O\T 7

R71 L—-—c : SCIK
3/ = 4 1 GNp sl %’:/2 MOSI
33V_| R79
= 331
This Flash memory is required when the user program is larger than 41K

The reference circuit diagram of the button part:
M _VCC

R104
10K
R63

{_Download .
Download ' 1 471

Reference circuit diagram of the buzzer part:
e

SOUND

LED display part reference circuit diagram:

VCC
R47 IK
R48 IK

R49 IK
R50 IK

Reference circuit diagram of serial port communication pin connection part:
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H.4 STC Universal USB to Serial Tool

H.4.1 Appearance of STC Universal USB to Serial Tool

Front:

v Q'Q'N "

! USB_-JUAR. )

’

Back:
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H.4.2 STC general USB to serial tool layout diagram

% B W N
Micro-USB

o s FRLR
fa7R AT

TR i%

ks
fitH 3.3V
- : oV {55
SIS T R AR e (T 9 0VIEE
| SO ) e 5V
| P3.0
P3.1
7 [ — iz GND
USB +5V || i H BRI 5% 4%
FE7RIT B, f—THtE
U, g —TFxMA
VL

Here, the "power switch" needs to be explained:

The function of this button is the same as the self-locking switch. When the switch button is pressed for the first time,
the switch is turned on and held, that is, self-locking. When the switch button is pressed for the second time, the
switch turns off the power. In view of the characteristics of self-locking switches that are easily damaged during use,
we have designed a set of circuits that use light touch switches to replace self-locking switches to increase the service
life of the tools.

For STC microcontrollers, if you want to perform ISP download, you must receive the serial port command at power-
on reset to start executing the ISP program, so the correct steps to download the program to the MCU using the STC
universal USB to serial tool are:
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. Use STC universal USB to serial port tool to connect the MCU to be burned with the computer;

. Open STC's ISP to download the software;

. Select the MCU model;

. Select the serial port corresponding to the STC Universal USB to Serial Tool;

. Open the target file (HEX format or BIN format);

. Click the "download/program" button in the ISP download software;

. Press the "power switch” on the STC Universal USB to Serial Tool to power the MCU, and the download can start.
[ Cold start burning ]

In addition, the USB interface has the same function as the Micro-USB interface, and the user can connect one of the
interfaces to the computer as needed.

The OV signal pin of the programming interface has a 470 ohm resistor grounded. It can be downloaded only when
P1.0/P1.1=0/0 or P3.2/P3.3=0/0 is set. You can set P1.0, P1 .1 or P3.2, P3.3 are connected to the 0V signal pin.

~NOoO o~ wWwNPE

H.4.3 STC Universal USB to Serial Tool Driver Installation

STC general USB to serial port tool uses CH340 USB to serial chip (can plug in crystal oscillator, more accurate),
just download the general CH340 serial driver and install it. The following is the CH341SER serial driver provided
by STC official website (www.STCMCUDATA.com) Download location:
B STC-ISP kiR

| sTC-ISPERIAVE.87 KR |

sSTCH B/ T S

STCHER [ 54, D& 89K

KA EESMKeil RTINS TCRR G /2
{HFHREIRRN

+STC-ISP V6.87KiEili=,
+STC-ISP A
+STC-ISP V6.87KiE

After downloading, decompress, the path of CH340 driver installation package is stc-isp-15xx-v6.87K\USB to UART
Driver\CH340 CH341.:

i > FFE » stc-isp-15xx-v6.87K » USB to UART Driver » CH340 CH341

Fas

R B HES
&5 ch341ser 2020/5/9 15:03

Take the CH341SER serial port driver provided by STC official website as an example, double-click the
"CH341SER.exe" installation package, and click the "Install" button on the pop-up main interface to start installing
the driver:
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B WA (X64) — X |
IREh T ae/ ENE
HEIFINFITH :  |CH341SER.INF v]
s WCH .CN
B |__ USB-SERIAL CH340
|__ ©1/30/2019, 3.5.2019
EE
#ap

Then the driver installation successful dialog box pops up, click the "OK" button to complete the installation:

:% IXENZ22E(X64

WEh A= /ENE,
] INF - v
ﬁj% XH DriverSetup X !-—‘

e 1349

— . 19, 3.5.2019
i O ==
=)
®E

H.4.4 Use STC universal USB to serial port tool to download program to

MCU

1. Use the STC universal USB to serial port tool to connect the MCU to be burned to the computer:

2. Open the STC-ISP software;

-1064 -



STC8H Series Manual

3. Select the model corresponding to the burning chip;

4. Select the serial port number recognized by the STC universal USB to serial tool (when the STC universal USB to
serial tool is correctly connected to the computer, the software will automatically scan and identify the serial port
named "USB-SERIAL CH340 (COMXx)", the specific COM The number will vary from computer to computer).
When multiple USB-to-serial cables are connected to the computer, they must be selected manually;

5. Load the burning program;

6. Set burning options;

7. Click the "Download/Program™ button;

! Z STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... - O X
File Qperate Ioolsoanguage Supply Information  Selection AD. Download Simplified Chinese English

MCY Type |STCBMBESAY | Pins huto ~ Code Buffer EZPROM Buffer VART Nalper KID Melper Keil ICE Settings  *|°
COM For t] VSO SEXIAL C340_(C12) 2] Seen 00000k 00 03 75 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Bsud 115200 -~ 00010h 78 F$ 7E F§ 02 FF 02 00 15 75 ¥2 00 75 F1 00 05 : |
00020h B0 80O FC FF FF FF FF FY FF FF FY FF FF FF FY FF '
Address T 00030h FF FF FF FF FF FF FF FF FF FF FF FF FY FF FY PP
020000 @BClear code bnfftro Open Code Pile | || noogon FF FF FF FF FF EF FF IF FF EF FF FF FF FF FF FF
Bx0000  @Clear EEPROR buffer Open ZEPRM Pile || 000SOR FF EF FF F FF FF FF FF FF FT FF FF FF FF FF OF
000&0h FFEFF FE PP ST FF YY FF FF FF YF FF YT FF FY T
HAY Optien yBY Settings Encorvption Downloac ¢ ' * 0G070n FF FF FF FF ¥YYT FF FF YF FY E¥ FF FF YT KT T FF
00080h FFFF FF FF FF FF FF FY FF FF FF FF FF FT BT T
B Progras OR o 000SCh FF FF FF FF FF FF FY FF FF FF FY FEFF FF FT T
.Tril 4. o 000AOR FF FF FF FF FF FF FF Y FF FF FF FF FF FF Y FF
'lioggh— 0C0BOR FFEFF T FFSF TR FY FF FE FF YT FEF ST FF T FF
Input TRC frequency| il oo 000COR  FF FF FF FF Ff FF FF FF Ff FF FT FF PP P PT P
@) Oscillator high gain 00000h EF EFE FESE FE FE ET FE FT EE ET ST ET EE ET ET
Set user EEPROM size 0.5 K 0COEOh FF FF FF FF FF FF FEF FF FY FF FY FF FF FF ETF T
000FOh FF FF FFE FF FF FF FF FF FT FF FY FF FF FF T FF
@ Enable longer power-on-reset latency
B EESET pin used ez 1/0 port
@ Ensble LowVoltage reset Datalen O37FA Checksus 37AB23  FillBuffer ClewrBuffer SsaveBuffer
LVD detect levea 200 V -
[ ) Hardvare ensble WDT sfter power—on-reset WU Type | STCOHBRE4U 2
Watch-Dog-Tiner prescals 256
X edanad o About this MCU
Only version B and later support IMA, RIC, TPT functions
IS simulstion iz only supported by version B and later
fovaload/Propran e Sy Re-Progren Open file "D:\Demo\Deno hex™ OK !
Chack MCU Help Delsy 3 za e
. D; \Deno\Demo. hox
B Auto reload the target file Be-Count Infiy - — -
[JReload and download when target file is modified tlease Projec Eelease Nelp  Get MDD-SW [ 1Beep  PasaTimes 10987 Reset

8. When the prompt box in the lower right corner displays "Checking target MCU...", press the "power switch" on the
STC universal USB to serial port tool to power on the MCU, and then start downloading [Cold Start Programming];
Checking target MCU ... a

zlease Projec Release Help Get HDD-SH [JBeep  PassTimes 10987 FReset

9. Wait for the download to end. If the download is successful, the prompt box in the lower right corner will display
"Complete!"
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= STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th... — (] X
file QOperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCU Type STCBHBESAU | v Pins huto ~ Code Buffer EEPROM Buffer VART Helper MID Melper Keil ICE Settings  * °
SR %) VD SR OONO_Tame) 2 B 00000k P2 00 03 7S 24 01 7E 44 20 00 E4 1B 44 7A 49 B0 |
Nin Baud 2400 Max Baud 115200 - 00010h 78 F$ 7E F£ 02 FF 02 00 19 75 F2 00 75 F1 00 05  : |
00020n 80 80 FC FF FF FF FF FF FF FF FF FF FF FF FF FF
Address - 00030h FF FF FE FF FF TF FF §F FF FF FF FF FF FF FF §F
020000 @Clear code buffer Open Code File 00040h FF EF FF FF FF EF FF TF FF EF ¥F FF EF FF PF Y
0x0000 @ Clear EEPRON buffer Open SEPRON File 00050h FF FF FF §F FF FF FF FF FF FF FF §F PP FF EF §F
000§0h FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF PF
HAW Optien VY Settings Enoryption Downlosc ¥ | * 0C070h  FF FF FF FF ¥F FF ¥F TF FF FF FF FF FF FF PP FF
, 000B0R FF EF FF FF FF FF FF FF FF FF FF FF FF FF FF PF
@ Progras OR 000S0h FF FF FF FF FF FF FF IF FF FF FF FF FF FF FF §F
@ Trin TiC 000AOh ¥F FF FF FF FF FF FF FF IF FF FF FF FF FF FF PP
e - — 000BOh FF FF FF FF FF FF FY FF FF PF PP FF FF PP FF P
Inpst TRC frequency|11 0592 . Wiz 000COh FF FF FF FF FF FF FF FF FY FF FF FF FT FF T FF
@ Oscillator high gain 000DOR  FF FF §F FF FF FF PF PF FF FF PF FF PP FF PF PF
Set user TEPRON size 0.5 K ) 0GOEOR FF FF FF FF FF FF FF IF FF FF FF FF FF FF EF IF
000FOR  FF FF FF FF FF FF FF FF FY FF FF FF FF FF FF F
1. Enable longer power-on-reset latency
;. KESET pin used ez I/0 port
@ Enable LowVoltage reset Datalen O37FA Checksum 37AB23  FillBuffer ClewrBuffer SaveBuoffer

LVD detect leve 2.00 V
[ ) Hardvare ensble WDT sfter power—on-reset

Watch-Dog-Timer prescals 256 Set Ercrmwy: 11, 058Kz
Adjusted frequency: 11.090MHx
| Trim error. 0 282%

[Roraload/Propran | Sto; i i [Complete | (2022-0222 17-45.23)|
Chack MCU Help Delay 3 se v =

B Auto reload the target file Re-Comt Infiy B \Bemo\Demo. hox

[JReload and download when terget file is modified *lesse Projec Release Help  Get NDD-SN [ 1Beep  PasaTimes 10988 Reset

h

H.4.5 Use STC universal USB to serial port tool to simulate user

code

The current STC simulation is based on the Keil environment, so if you need to use the STC universal USB to serial
port tool to simulate user code, you must install the Keil software.

After the Keil software is installed, you also need to install the STC simulation driver. The installation steps of STC's
simulation driver are as follows:

Firstly, open STC-ISP to download the software;

Then click the "Add MCU Type to Keil / Add STC ICE driver to Keil" on the "Keil ICE settings" page in the
functional area on the right side of the software:
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file

MCY Type STCOMBES4U =

Nin Baud 2400

Address
020000 @BClear code buffer

020000 @ Clear EEPRON buffer

2 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th..

v Pins Aute

Soan

Max Baud 115200

Open Code File
Open EEPRIM File

0 X

Document

Add MCU type to Keil
Add STC ICE driver to Keil

STCB/STCIS series ICE settings
MCU Type STCENBKSAU O Simulate via COM P3 0/P3.1
(D Simulate vie USB

HAW Optien VBN Settings Encrvption Downloac ‘i

B Frogran OR
B Trin IR0

Input TRC fromuyl_l_;m v fﬂ!x
@ Oscillator high gain
Set user EEPROM size 0.5 K v
@ Enable longer power-on-reset latency

[ Set target MCY as ICE |
44 RS232 Target
——Pin2 At 31—
ml— ——|1an
Pin3 3.0
TXD
Pigh +—+
GND GND
Lt 3 —
Usage:

8 RESET pin used &z 1/0 port
8 Enable LowVoltage reset
LYD detect leve 2.00 V

Watch-Dog-Timer prescals 256

(") Hardvare ensble WDT sfter pover—on-reset

~

1\ Prepare one object chip
Z»Sﬂ it a5 ICE meu .
3. Emet tl\‘c chip ut'kmf‘t sccording te the above cormection

Set fre 1. 056MK:
A utcrfnqumy 11. 090MMx
. ‘l’rn error. 0. 282%

Conplete | (2022-02-22 17:45:23) |

Download/Program Stop Re—Progren
Chack MCU Help Delsy 3 se
Re~Count Infiy

B Auto reload the target file

Aftér pressing, the following screen will appeaf: .

D; \Deno\lemo. hox

L [JReload and download when target file is modified *lease Projec Release Help

Get MDD-SW [ 1Besp PassTimes 10988 Reset

| R
:f Please location at Keil directiry (eg. C:\Keil)
» T Keil
v T Kellvs
» T8 c251
» 55 ¢c51
» 7 DATASHTS
»y T8 uv4
> T LenovoQMDownload
» T MSOCache
> T OneDriveTemp
T Perflogs
» T Program Files
» T Program Files (x86)
> T ProgramData o
i
L

Locate the directory to the installation directory of the Keil software, and then confirm.
After the installation is successful, the following prompt box will pop up:
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e e

| STC-ISP X

[ ! Add STC MCU type successed !

BE

~ A
You can see the following files in the relevant directory of Keil, which means that the driver is installed correctly.

= 2 aw
" O jun ks« ESH muazm S0DE LOOARE ASENE EMEE 40 "
(3 C i v 1 » 1
;29:) 435 TR L MAZ PN L=
~ Jrmm ST SIS
Ot ST Bl |
unxs samn LI I v :
Wl jorsmns v
" \
} D&Y 55

o) LT
_
! o
¥ IR g w;gpfm.:n
X418 SORHE A
eI e L RA TR AR e AN
FXTINY DL TE20C SuN
Iinedh
85 1] I
oot 1o SUE || e
00
- " i k2
Yeuslt W > Window 4 £ v
1 1
S -
L L

ooy

» Wi o

SysViewes il

Since in the default state, the main control chip of STC is not an emulation chip and has no emulation function, if
simulation is needed, the main control chip of STC needs to be set as an emulation chip.
The steps of making a simulation chip are as follows:

Firstly, use STC universal USB to serial port tool to connect the MCU to the computer;

Then open STC's ISP to download the software, and select the serial port number corresponding to the serial port tool
in the serial port number drop-down list;

Select the MCU model;

Select the IRC frequency of the user program to run, and the frequency selected when making the simulation chip is
consistent with the frequency set by the simulated user program, in order to achieve the real running effect.
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Zh STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.. — () X
file Qperate Tools danguoge Supply Information  Selection AD. Download Simplified Chinese English -
MCY Type [STCBMBYSAU | Pins huto ~  Code Buffer EZPROM Buffer VART Nalper JID Melper | g
COM Port| USB-SERIAL CX340 (CONIZ2) v| Soan
Add MCU type to Keil ICE Document
Nin Baud 2400 v Max Baud 115200 Add STC ICE driver to Keil
Addrexs STCB/STCIS series ICE settings
020000  @@Clear code buffer Open Code File MCU Type STCENSKS4Y ~ O Simulate via COM P3 0/P3.1 -
e :
0:0000 @ Clear EEPRON buffer Open EZEPROM File 9 O Similate vie USB
HA Optien VBY Settings Enorvption Downloac ,‘l’ I Set terget HCY as ICE ]
RS232 T
@ Program 08 P P oA
: BXD |—— — 110
8 Tris TG 5 ¥3.0
Input IRC frequency|24. 000 . Mz -
2 2 . Pigh +—+t
@ Oscillator high gain GED GND
Set user EEPROM size 05K v o
@ Enable longer power-on-reset latency f .gr. & .
B KESET pin used oz 1/0 port 2: Se :’::.u“;ﬂ :::‘ i
8 Enable Low—Voltage reset 3\ Connect the chip with FT sccording te the above commection
LVD detect leve 2.00 V v
(") Hardvare ensble WDT sfter pover—on-reset
¥ i . v Set fr ! 059z
atch-Dog-Tiner prescal 266 : ut:rfn o
g 'l'ru error: 0.282%
il oat/rever A Sac P Conplete | (2022-02-22 17:45:23) |
Chack MCVU Help Delay 3 sa

D; \Deno\lemo. hox

B Auto reload the target file  Be-Count Infiy -
[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [(Beep  PassTimes 10968 Reset

A — = =
Then click the "Set target MCU as ICE" button on the "Keil ICE Settings" page in the right functional area of the
software, After pressing, the following screen will appear:

- 1069 -



STCB8H Series Manual

Zh STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th.. — O X
file OQOperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCY Type STCSMENGAU Pins Aute Code Buffer EEFROM Buffer VAT Nalper MID Melper Keil ICE Settings ¢ [+

COM Port !EB-SERIAL CH340 (Comi2) Saan
Add TV type te Keil ICE Document
Nin Baud 2400 Max Bsud 115200 Add STC ITE driver to Neil
STCB/STCIS series ICE settings
Address St :
6‘@"{* B Clear code buffar Opun Code File MCU Type STCOMSES4U ) Simulete via COM F3 0/F3 1

Dx0000 B0 Clear EEFRON buffer Open YEFROM ¥ile Siselate vie Y50

WA Option VBY Settings Encryption Downlosd *|* Set terget MCU ax ICE

RS232 T
| Program OR .i.ﬁﬂ — 3. 3.225
O Trin IRC m',—i 3 | S i
Input IRC frequency 24 000 Mz TXD
s SRR [piss +——
I Oseillator high gain GND | |GHD
Set user EEPROM size 05K : o
' Enable longer power-on-reset latency Usage:
Pr jeot chi
[ pin used ez 1/0 port ;: So:’i.:.umm“:: chip
B Zoable Low—Voltage reset ?\ Comnect tk‘c ulﬁdp .él.k.-‘"t sccording te the above commection
LVD detect leve 2 00V
Hardvare ensble DT after power—on-reset Checking target MCU 2
Watch-Dog-Tiner prescals 254
Powpload/Fropran Stop KaTrogran
Chack MCU Nelp qu J e v

) Auto reload the target file BeCount Infy
Kaload end dowrdond whan target £ile 1z modified sleass Trojer Release Help Get MDD-SW D"" PasaTimes 10988 Fovur

Next, you need to press the "power switch” on the STC Universal USB to Serial Tool to supply power to the MCU
[cold start], and you can start to make the simulation chip.
If the setting is successful, the following screen will appear:
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020000  @@Clear code buffer Open Code File
020000 @ Clear EEPRON buffer Open EZEPROM File

HA Optien VBY Settings Enorvption Downloac R

[. Program OR
@ Trin IR0
Input TRC Eromm]?l“(!l) Mtz

@ Oscillator high gain

Set user EEPROM size 0.5 K
@ Enable longer power-on-reset latency
8 RESET pin used &z 1/0 port
8 Enable LowVoltage reset

LVD detect leve 2.00 V

v

Zh 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
WU Type STCEMBNEAY | Pins Auto -  Code Buffer FEPROM Buffer UART Nelper MID Melper Keil ICE Settings ¢+
COM Port USB-SERIAL CH340 (COMI2) v Soan
Add MCU type to Keil ICE Document
Nin Baud 2400 v Max Bsud 115200 v Add STC ICE driver to Keil
Addrexs STCB/STCIS series ICE settings

MU Type STCENSKS4YU ~ © Simulate via COM P3 0/P3.1 -

() Simulate vie USB

Set target MCY azx ICE ]

]a

Usage:

1\ Prepare one object chip

2+ Set it as ICE meu

?. Emet tl\: chip nl.k;:‘t sccording te the above cormection

(") Hardvare ensble WDT sfter pover—on-reset
Watch-Dog-Ti al: 266 v Set fre
FISKTSE L I S A utcz Enqumy 23. 995
g 'l'ru error. =0
Rowalosd/Propran | | Stop i i Conplete !(2022-02-22 17-66:C2) |
Chack MCU Help Delsy 3 sa
Re-Count Infiy  J:\Demo\Bemo. hax

B Auto reload the target file

[JReload and download when target file is modified tlease Projec Eelease Help  Get MDD-SN [ 1Besp  PasaTimes 10989 Reset
. —
At this point, the simulation chip has been made successfully.

Next we open a project for simulation:
& ODenciDemo wpeef - pWiion - S
Par B4R Vwew Muged M Debug  Peretesh  Teem SV Wisdem  Hew

Jde an LB B SR & FUaE R LA Q-0 a8\

dLaw- o Tt I L
W 0 ) pemar p

*2 Progect Deme 3"

- 43 Twrget ! /e
= W Sowrre Group ) L
1 swamuras : :
» ] Demox LR
L IK « Wat| wwe. TTCHCU . S0~
. L web |
%/ DEEERTIBALIE AEHTSEARE T HENANE
u
28 #is = *rosti.n"
a
L5 MAIN_Foes it
;: Typeast GneLgned chisr us:
38 typeder ansigned int wle:
49 Lypedal utgigued lumg uil:
29
Akt M4 = Ualdp
3t P - Uati;
332tz - Uxte;
Matz M - Ux¥Fe;
'. | . f?u: rm.. - UeSis Pakil . n, et - Stassacd pests-pull v
win.. o | 1 PO . e »
Bt Outwadt Q0
Senaution mon AP WA SO OV I

Then make the following project settings:
An additional note:
When a C language project is created and the startup file "STARTUP.A51" is added to the project, there is a macro
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definition named "IDATALEN", which is used to define the size of IDATA. The default value is 128, which is 80H
in hexadecimal, and it is also the size of IDATA that needs to be initialized to 0 in the startup file. So when 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, it will initialize the RAM of 00-FF of IDATA to 0.

K O\DemoiDemo wvpee] - pWiion

P B Vew Muged Nah Debug  Pretesh  Tes WY Windem  Hep

Jde a - » E D w4 4 Q-0 Y8 RN

§ XOATaLEw

¢
ain. @ (0 [\ Text tamtor { Conlprame Wuws |

Bukd Outpat 0

Senution Lt

The IDATA size of the STC8H series microcontroller we selected is 256 bytes (00-7F DATA and 80H-FFH IDATA),
but because the last 17 bytes of RAM have written ID numbers and related test parameters, If users need to use this
part of data in the program, they must not define IDATALEN as 256.

Press the shortcut key "Alt+F7" or select "Option for Target ‘“Targetl’" in the menu "Project" to configure the project
in the "Option for Target ‘Target]’" dialog box:

Step 1. Enter the project setting page and select the "Debug" setting page;

Step 2. Select the hardware emulation "Use ..." on the right;

Step 3. Select "STC Monitor-51 Driver" item in the simulation driver drop-down list;

Step 4. Click the "Settings" button to enter the serial port settings screen;

Step 5: Set the port number and baud rate of the serial port. The serial port number should be the serial port
corresponding to the STC universal USB to serial port tool. The baud rate is generally 115200 or 57600.

Make sure to complete the simulation settings.

The detailed steps are shown in the figure below:
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Options for Target Target 1' i X ‘
Device l Target l Output l Listingl User | C51 | AS1 | BLS1 Locatel BL51 Misc Utilities I

€ Use Smulator settings ||[@ use:|[STC Monior51 Drver <[ settings

™ Limit Speed to Real-Time 2 3 4
[V Load Application at Startup Target Setup X |at Startup [V Run to main{)
Inttialization File:
- (¢ com Ed
| 5 _I 4|" 2
~ Restore Debug Session Settings —— COM Port ssion Settings
[V Breakpoints [V Toolba Baudrate |115200 EI [V Toolbox
[V Watch Windows & Performance [~ SetU7/US USB-UART yws
b y Display TTN : This option is valid only for 4
i ing U7/U8 as ICE testing board. F
Otherwise maybe connect fail,
CPUDLL: Parameter: rameter:
|saos1.0u. |
oK 6 Cancel
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDP51.DLL |~pDP8051 ITP51 DLL I-p51

o

(1) 4 Cancel I Defaults | Help |

After finishing all the above work, you can press "Ctrl+F5" in Keil software to start simulation 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, as shown in the following figure:

DADemnoiDemo g - pWiion - a9
¥
Pe B Vew Mged Nah Debug Mrptesh  Tess 35S Wisdem  Help
Jue al 2 ot n| o D d4e Qe @RS
ERO GFOUs ORSELS-D2-M-T-W- 2
Regtiteny * 0 ] Dewmas | SAETRASY v x  Dusiienbly «0
P o T ———— ] —
S Begiite | e 5 vold Selay_ma (=t ma): ~ Ny TARTUY =T ANTUY -
here 1) -y - ¥
» [ FrTe 120 5Th LLSTARTTV
IBJ a0 10 /oesvnnnnne cever ZEM ¢+ 2%: :
[ 1s 3 TaRTUY
393 void meln(yoial
R ;
» o DD s PoeLs = 2 HEnRON RO e
w Py a0 PNz - 02 REHETS YOFS (C10080)
» Qw0 wn P - 0y & &0 20
Iye e Pl ~ ERTAT o
4 Ot e PN = (g ZRXESTUSRC
_' ] 339 pmu e ZRHRT
v T Del00 LV eY P - ERYHART
s [ il . ERMAT
Vo 0wt i
i P4 = b
1 lecindex =
iie while(l)
139 |
118 P = ~lediium|ledinden): MM EES Sy oo |- A
F LedIndens+ - 0 S8 b Eobde
» LA s M (Oanl) . A -
= Haepiten « '
Commarct 0
Tpe
AIN ASATGH RyeakDissdle Breakfzabie BrsadFill BErsalkiisc Rowakdet Rrsachccoess I ST mata -Lauuf_'
SIC Morvtin 41 Driwer 11, 8 00000000 1ev L oY

During the simulation debugging process, you can perform multiple operations such as resetting, running at full speed,
single stepping, and setting breakpoints.
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DADemncADemo gy - pViion =~ - |

P B Vew Noged Nah Debug Mretesh  Tesm BT Windem el

o Ex D v o IR N
5 Eo D+ Z-M-T- W+ ¥
Begiten -0
[ Sogiveer 3 4 (T3] oY FeMl (OmCE) LA -
m— e 7502 yov FEMO | OW0C) LA
[ N . Saiehs
e oo W ™ - e - 0y 8 &l Rrduls)
u a0 R
2 [ ) e pe L UL ST
n 0x) SRH T oY $7M0 (0af2) A
L el R P40 = LED Fomes
" por=s a0 TIR P40 rbace.q)
w Lo Iedindux = O;
e o8 oo LedInsex (0x00) A
. 0 2
' 0e
o a0 18 2¢ ~ ~lodtum{ledtadex]: / /ML EWTS Ph = ~leditun{ledinges WEKE®
v oum w0 3 ‘; Coris - 508 % oo
. » ledindewss: gsoe wov A, ledinsex (Cx0T)
xs L gonr 15 3 e $O00CE MOV DFTR, § Lol (0U200EW)
Vors L0 i AL tiedlnden 9 v OFTH, # Lz | Dx0T
» s 31 ” vt A, BheD0TR
133 ledlncex = i " cee A
21 FSE0 nov FLIONES) A
21 delay ms (%) sAlndenee;
s delay mai2%0)) %0R e 1edTndex (0200}
26 = 130¢ L2 (ledIndex
| Te— " - %0033 ) T8 .
= Haepien « » « 0
Creweard ® 0 CtBtas - lanh D
Drive: vezsian Nome Lecason it Toe
fitssare wezzios va.
Lowd *Di\\Dees\ \Opjeces\\Demo® M Cdn000s

RO ZSITAN BywakDissdle Breakfzabie BreadFill Biealkliiac RowaXdet Rrwakhccess l S0 T Bace -uuuf_:
F1C Morvton 31 Driwer 11 £ 000R0000 ev maoe ’

As shown in the figure above, multiple breakpoints can be set in the program, and the maxifnunﬁ ﬁumber of
breakpoint settings currently allowed is 20 (in theory, any number can be set, but setting too many breakpoints will
affect the speed of debugging).

H.5 Application circuit diagram

H.5.1 U8SW tool application reference circuit diagram

! poo P27 |5 USW/USW-Mini
=3 | 2 P26 130 Reaedsn
—— P02 P25 =
= po3 P24 b=

5 2 cm— -V
—— P10 P23 15 User-Vee
— p11 22 (2 — P33/P1.1
— p12 P21 =
3 Ipa P20 = — P3.2/P1.0

9 2
=t0.| 24 P37 53 S-vCe
— P15 P36 |
—> P16 P3S = P3.0

13 P” P34 2 — P3.1
4] P54 P33 T

Vee P32 f—r GND

5] 13

7= Vrefs P31 = -

Gnd P30
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H.5.2 STC Universal USB to Serial Tool Application Reference Circuit

Diagram

L1 poo p27 |32 STC i#ifi] USB #
2 3 _
3] s <A O R
4 1:°% A
P03 P24
~—— P10 P23 {5 V3.3
—— PL1 P22 —; — OV
—— P12 P21 = i
—g— P13 P20 5 —1 oV
"0 | P14 MNIra V5.0
—] P15 Pi6 ==
1 P16 P35 :; [ P3.0
3 P34 r — P3.1
T Ps4 P33 o
15 Vee P32 T GND
—‘1"-6‘“' Vref+ P31 17
Gnd P30
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Appendix | STC Emulation Instruction Manual

.1 Overview

All STC8G/8H series microcontrollers support online emulation, including downloading user code, chip reset,
full-speed operation, single-step operation, setting breakpoints (the number of theoretical breakpoints is unlimited,
but in order to improve the emulation efficiency, the current limit is up to 20 breakpoints), viewing variables, etc. The
emulation operation is convenient for users to debug the code and find logical errors in the code, thereby shortening
the project development cycle.

The emulation interface can be USB or serial port, the microcontroller itself is an emulator, and all emulation
functions can be realized without an additional emulator. The corresponding USB port or serial port is originally a
dedicated port for emulation, but when the emulation function is turned off, the user can freely use the emulation
interface as GPIO, USB or serial port.

At present, the emulation mode of all MCUs is the software monitoring emulation mode, which will occupy
part of the system resources. The resources occupied by each series of MCU simulation are shown in the following
table (NO Flash memory is occupied):

. . Resource occupied

MCU Series Emulation Port Port Data me?nory (XDATA)
UR=] D+, D- 768 bytes (1DO0H-1FFFH)

P3.0, P3.1
STC8H8K64U family-B version UART P3.6, P3.7 768 bytes (LDOOH-1FFFH)

P16, P17

P4.3, P4.4

P3.0, P3.1

. . P3.6, P3.7
STC8H8K64U family-A version UART P16, PL7 768 bytes (1DO0H-1FFFH)

P4.3, P4.4
STC8HAK64T family UART P3.0, P3.1 768 bytes (ODOOH-OFFFH)
STC8H3K64S4 family UART P3.0, P3.1 768 bytes (0900H-0BFFH)
STC8H1K16 family UART P3.0, P3.1 768 bytes (0100H-03FFH)
STC8H1KO08 family UART P3.0, P3.1 768 bytes (0100H-03FFH)
STC8G2K64S4 family UART P3.0, P3.1 768 bytes (0500H-07FFH)
STC8G1KO08 family UART P3.0, P3.1 768 bytes (0100H-03FFH)
STC8C2K64S4 family UART P3.0, P3.1 768 bytes (0500H-07FFH)
STC8A8K64D4 family UART P3.0, P3.1 768 bytes (1DOOH-1FFFH)
STC8AB8K64S4A12 family UART P3.0, P3.1 768 bytes (1DO0H-1FFFH)
STC8F2K64S4 family UART P3.0, P3.1 768 bytes (0500H-07FFH)
STC8F1K08S2 family UART P3.0, P3.1 768 bytes (0100H-03FFH)
IAP15W4K5854 UART P3.0, P3.1 768 bytes (ODOOH-OFFFH)
IAP15F2K61S2 UART P3.0, P3.1 768 bytes (0500H-07FFH)
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[.2 Install Keil software

The emulation of STC microcontroller is based on the Keil development environment, so before the emulation,

the Keil software must be installed.
The C51 and C251 development kits can be downloaded from the addresses shown in the figure below

= b=

ArmekEilL

f Products Download Events Support  Videos

Download Products

Select 3 product from the list below 10 download the iatest version 2
“o'a) MDK-Arm =1 C51
Version = 36 (Sepiamber 2021) . Version 9803 (May 2015)
’ Development envircnment for Cortex and Arm devices v Development tools for all 3051 devices.
[z C251 C166
Version 560 (May 2018} Version 7.57 (Mlay 2013)
" Development tools for all 80251 devices Development tools for C166. XC165. & XC2000 MCUs
3 I

Keil products use a License Management sysiem - without 2 current Ecense the product runs as 2 Lie/Evaluation edition with a few Limitations

Maintenance Status and Previous Versions

Enter 2 vaid Product Serial Number (PSN) or License Code (LIC) 10 get access 1o ail product versions available to you, or to check the status of

your support and maintenance agreemsnt.

-

PSNorLiC: | || Submzi

Note: The latest Keil-UV5 software does not include 8051 and 80251 toolkits by default, and must be
downloaded and installed manually.

B
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[.3 Install the emulation driver

After the Keil development environment is installed, you also need to install the STC-specific emulation driver.
Proceed as follows:
Firstly, download the latest STC-1SP download software from the STC official website

STC80515F%L
SEn T L SR
ISPIAPEF O8NS

B sTC MCU BEI TS

«STC8/STCI2GRESTCIS==

==

o STCIB=E#H1=F2021/9/7
oSTCIESR = 2021/7/22
o SEESRmE= 2021/10/25
oSTCSHE s
=,2021/8/24
+STCBG-STCBHETY 8/4
«STC8ABKRADA=ZaSE=
25/28

* STCEABKRADASTIE =AY
6/10

+STCB8ABKG4D4 55 DMAT S
=&

oSTCISEEEmaE
22015321
«STCISEFI==EVI0 2014
»SSCH/PCBE 2020/6

*|ESCH/PCBE=
o TSI E 02111717

, DMAGESS ER/ADU/A4 =/SP]), STCBHBKS4U-4

B E-5% AESR 281 STt eas@sesh

HET—EosEEnnTe  FaHE | 3247 8051 ShEES
«Bleske=77 - STC8H1K08-361-TSSCP20 , RMB1.98, ADC.16
{UEFLISHEPWM

Bk 0=0 - STC8HIK16-36I-LQFP32 , RMB2.7

e BlSe=77 - STC8H1K24-LQFP32, STCBHIK28-LGFP32 ,
RMB29/3.0

e Bleske=77 - STC8H3K3252-451-TSSOP20 , RMB3.0, ==12
ADC, 45MHz

oSt - STC8H3K3252-451-LQFP32 , RMB3.5;
STC8H3K4852-1QFP32 , RMB3.6

oSt - STC8H3K3252-451-LQFP48 , RMB3.6, ===124F
ADC

« Stk - STC8H3K48S2-451-LQFP48 | STC8H3K64S2-
451-LQFP43, RMB3.7/3.8

o TRsEE =0 - STCSABKSADS LOFPS4/48/44 RMBS, 45MHz,
DMA=ZESEE/ADC/MAS/SPI

*»USBEe=57 : STCBHBK64U-451-LQFP48/64, RMBS, 45MHz,
DMAS==ZS=F/ADC/4=0/SPI

oBeS=70 - STC8G1K08-361-SOP8 , RMBL4

o BlsSiu=7 - STC8GIK08A-361-SOP8 , RMB1.3
B350 - STC8GIK08-38I-SCOP16 , RMB2.3, 38MHz, B8

B STC-ISPRSESEESSE
+ STC-ISPERisV5 88)

2 SEisskelisEas
EKellEmSTCES/5T
AR
*STCISPSRsAEER
+STC-ISP V6 8R1iEVE
GibErSsmmssSsE
+SIC E=R T SiEsH
*USSESUSBEE=S TN,
+STCBABKGADASZEE
E
FRETQQ:800003751
* LUFSTC-ISP|ESESs
* STC-ISPErV6 881

STCERIPCGEISP =SS
FliEsisVerd 83 2 ==%,
=EESRIRERTE
ISR EEREERT
*STCISP-V4 83-NOT-
SETLIR

-

After downToading and unzipping, open the "stc-isp-vxx.exe" executable in the package.

= EMHRs E-Sic) Fh

1 STC-USB Driver 2014/8/29 18:17 Pl =

1. USBE to UART Driver 2014/10/9 11:54 =

_ | readmetut 2020/6/9 14:43 A 1KE
= stc-isp-v6.88).exe 2021710420 17:07 REFRTERE 2,114 KB
(5] STC-USBRAmZ=ain. pdf 2020/6/9 14:27 Foxit Reader PD... 3,585 KB

Click the "Add MCU Type to Keil..." button in the "Keil ICE Settings" page of the download software (Figure
below)
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' ) STCISP (V6.88L) (Sales: 0513-55012028) Webivwww STCMCUDATA com (Support QQ:800003751) — STC: Th O X
file Qperate Jools Language Supply Information Selection AD. Download Simplfied Chinese  English
MY Type STCRMEKSAY v Fins huto ~  Code Buffer Buffer VART Halper MID Melper |Keil ICE Settings | ¢+
COM Port USB-SERIAL C3340 (COMi2) ~  Soan -
Add MCU type to Keil Document
Min Baud 2400 v Max Baud 115200 Add STC ICE driver to Keil
Addrexs U X WS ~n
020000  @@Clear code buffer 1 ate via 0/P3.1 ~
020000 @ Clear EEPROM buffer ‘ Please location at Keil directiry (eg. C:\Keil) imulate vie US
» R
HAW Option VBY Sattings Encrypti g ICX
> BB Keil
B Progras OR
8 Trin T8 "
Input TRC ﬁ'ocuuyl's’(.w ’ ~ c251
@ Oscillator high gain ] > oy S
Set user FEPRM size 0.5 K > 53 DATASHTS
@ Erable longer power-onreset L > Siuv4
@ EESET pin used s 10 port > 7 LenovoQMDownload '
8 Enable LowVoltage reset » T MSOCache E sbove conmection
LYD detect leve 2.00 ¥ ; > T OneDriveTemp
[} Hardvare ensble WOT after powe T Perflogs
Watoch-Dog-Tiner prescal, 256 » T Program Files
> T Program Files (x86) |
Downlosd/Frogranm Step 2 &8 ProgrambDets l
= ' oK ]
Check MCY Help o Son08
L wE o
B Acto reload the target file o
[JReload and download when terget Beep  PasaTimes 10989 Reset

4
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In the pop-up "Browse Folder" window, select the Keil installation directory (usually Keil's installation
directory is "c:\keil"), click OK, if "Add STC MCU type successed!" pops up, it means the driver has been installed. .

2] STCISP (VO.88L) (Sales: 0513-55012028) Wetiwww STCMCUDATA com (Support QQ:800003751 STC: Th (|

file Qperate Jools Language Supply information Selection AD. Download Simpbfied Chinese  English

MCU Type STCBMBYSAY v Pins hate ~  Code Buffer EEPEOM Buffer VART Malper MID Melper Keil ICE Settings ||+
COM Port VSB-SERTAL CI340 (CoMI2) v Seam :
Add MCU type to Keil J ICE Document

Nin Baud 2400 v Max Baud 115200 Add STC ICE driver to Keil
aidess STCB/STCIS series ICE settings

020000 @Clear code buffer Open Code File MU Type STCERBESAV v O Simulate via COM F3 0/P3.1
( 1 i
020000 .Clnr EEPRON buffer Open ZEPEM "1. ) Simulate vie USH

J Set target MCY az ICE

STCIse X |
B Frogran OR <

@ Trin IR0
Input TRC frequency/24.000 N AL, Add STC MCU type successed |

@ Oscillator high gain ——
Set user EEPROM size 0.5 K
@ Enable longer power-om-reset latency —
@ RESET pin used as 10 port :]h
8 Enable LowVoltage reset

ording to the above conmection

LVD detect leve 2.00 V v
[} Hardvare ensble WDT sfter pover—on-reset
Wat Ti al: 266 v Set fre 24. 000NNz
SaatcEng Finer: gy e A m.rfr.«my 23. 996Nz
. Tna error. -0 020%
lowalosd/Proprem | | Stop o ivecres Conplete | (2022-02-22 17:56:02) |
Chack MY Help Delsy 3 e

§ D \Deno\Deme. he
@ iuto reload the terget file  BeCount Infiy o msbostamto ol

[JReload and download when terget file is modified lesse Projec Release Melp  Get NDD-SN [1Beep  PassTimes 10989 Reset

h
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I.4 Serial port emulation directly

1.4.1 Make serial port emulation chip

When the STC microcontroller is shipped, the emulation function is disabled by default. If you want to use the
emulation function, you need to use the STC-ISP download software to set the target microcontroller as the emulation
chip.

The setting steps are as follows:

Firstly, connect the target chip to the serial port of the computer as shown in the figure below, and power off
the microcontroller

PC-DB9 RS232 STCH 5l

| ™ RIN  RIOUT P3.0

| RxD = TIOUT  TIN P3.1

} GND

| GND GND
5

~ Open the STC-ISP download software and follow the steps shown in the figure below to set the emulation chip.
f 2 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) -- STC: The. 0

X
;Ellc Qperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

'
| Code Buffer EEPROM Buffer VUART Nalper MID Melper Ll

MCU Type STCENBES4V
i ICE Document

Pins Auto -

COM Fort USB-SERIAL CH340 (Comi2)

Scan

ﬁ Add MCU type to Keil
add STC ICE driver to Keil

Nin Baud 2400 Max Baud 115200

Address
020000 @Clear code buffer

0:0000 @ Clear EEPRON buffer

Open Code File

Open EEPRINM File
HA Optien VY Settings Encrvption Downloac ¥ ' *

I8 Program OR

. Trim IRC

‘ Input TRC froquoncyié-i- 000
@ Oscillator high zain

‘ Set user EEPROM size 05K
. Enable longer power-on-reset latency
:. KESET pin uzed ez 1/0 port

@ Enable LowVoltage reset

! LVD detect leve 200 V

{[7) Hardware ensble WDT after pover—on-reset
Watch-Dog-Timer prescals 256

- mitz

L

Download/Frogran Sty Re—FProgran
Delsy 3 sa

B Auto reload the target file Be-Count Infiy .
[JReload and download when terget file iz modified

Chack MCU Help

.

3
STCB/STCIS series ICE settings o

MU Type [STCENBESAY -] | ©Simlate via CoMt F3 0831 - |
() Simulate via USB
Set target MCY az ICE ]
44 RS232 Target o -
P2 "t P3 14—
RXD TXD
Fin3 P3.0
TXD
Pigh +—t
GND | GND
e —
Uzsage
I\ Prepare one object chip

2+ Set it a5 ICE meu

3\ Connect th‘a chip with FC accerding te the above commection

Set Etcrnlwy. 24 D0OMHz

Adjuste
Trin error

frequency
~-0. 020%

Conplete ! (2022-02-22

D, \Deno\lemo. hox

slease Projec Release Nelp

23. 995MHx

17:56:02)

Get NDD-SW

[ 1Besp PassTimes 10989 Reget
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When the following screen appears, power on the microcontroller again.

MCY Type STCOMINSAU

Min Baud 2400

Address
Dxo000 B Clear code buffer

Dx0000 0 Clewr EEFROM buffer

COM Port IEB-SERTAL CH340 (COM12)

: = 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

Pins Aute

Soan

Max Baud 115200

Open Code File

Open YEPRIM ¥ile

HM Optien VBY Settings Enoryption Downlosc | *

" Program OR
U Trim IRC

[ Oseillator high gain
Set user EEPROM size

. RESET pin used as 1/0 port
| Enable Low—Voltage reset

LYD detect leva 2 00 V

Watch-Dog-Tiner prescals 756

Input TRC fraquency 24 000

05K
' Enable longer power—on-reset latency

Hardvare enshle DT after power—on-reset

fovpload/Fropran Stop

Chack NCU Melp

£ Auto reload the target file

KeTrogran

Delsy J ze

Re~Count Infi)
Haload end domadond when target £ile 1z modified

Code Buffer Buffer VART Malper MID Melper Keil ICE Settings |¢|*

Add MCU type ts Kail ICE Document
Add STC ICK driver to Nerl
STCB/STCIS series ICE settings
MCU Type STCUMSES4Y O Simulete via COM F3 0/F3.1

Simulete via USD

Set terget NCV ox ICE

44 RS232 Target
P02 +—+ P31t
R |—— TXD
Fin3d P3.0
X0 |— e | RXD

Pigh +—+
GND | GND
o 4 e
VUzage:

1. Prepare one object chip
2+ Set it a5 ICE meu
?\ Comnect tk‘c chip -it’l_c_f‘f sccording te the above cormection

Checking target MV . -

sleass Frojer Release Melp  Get NDD-SW [ 1Beep PasaTimes 10989 Foooy

=
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After the download is complete, the emulation chip is completed.

WU Type STCBMEBEBAU |~ Pins huto ~
COM Fort USB-SERIAL CH340 (CoMi2) v  Soan
Nin Baud 2400 - Max Baud 115200 ~

Address

020000  @@Clear code buffer Open Code File
020000 @ Clear EEPRON buffer Open EEPEM File
HW Optien VBN Settings Encrvption Downloac slr

B Progras OR
@ Trin IRC
Input TRC froqumy]'é;-tﬂ) Mtz

@ Oscillator high gain

Set user EEPROM size 0.5 K v
8 Erable longer power-on—reset latency
@ RESET pin used as 1/0 port
8 Enable LowVoltage reset

LYD detect leve 2.00 V v
[} Hardvare ensble WDT after pover—on-reset
Watch-Dog-Tiner prescal. 256 ~

Downlosd/Frogran Step ReProgran
Chack MCU Help Delsy 3 sa
B Auto reload the target file Re-Count Infiy

S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th. - (] X
file OQperate Tools language Supply Information Selection AD. Download Simplified Chinese English

Code Buffer EEPEOM Buffer UART Nalper XID Nelper Keil ICE Settings o[+

Add MCU type to Keil ICE Document

Add STC ICE driver to Keil
STCB/STCIS series ICE settings
MCU Type STCENBKSAY O Simulate via COM F3 0/P3.1
() Simulate vie USB

[ Set target MCY as ICE |
4 RS232 Target
2t P31
—_— —— 1D
Pind 3.0
TXD |[—— ——— [EXD
Pigh ——t
GHD | GHD
L e 4 —
Usage:

1. Prepare one object chip
2+ Set it as ICE meu .
?\ Connect tk‘a chip uit&_!.c sccording te the above commection

Set fre i 24 DDOMHz
Adjutc: frequency. 24. 010MM:x
- Trim error: O 040%

Conplete ! (2022-02-22 18:03:52)

D \Deno\Demo. hex

[JReload and download when target file is modified *lease Projec Release Help

Get MDD-SN [1Beep
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1.4.2 Serial port emulation settings in Keil software

Open the project file in Keil software, and click "Options for ..." in the right-click menu as shown in the figure
below.

-~ .
Tt Viond m lELM
- p, B — ,““.‘_‘ —— .=._“-A_‘
File Edit View Project Flash Debug Penpherals Tools SVCS Window Help
M @ ! s R = = 4
DSy od|ac|en PR R|EFERD Hislale oo aE
& | | Target1 EESK =
OISR i Teste () v
I T e s
1 -~
Eﬁ So ,!,\ Options for Target ‘Target1'... Alt=F7 et
- D i Open File
Open List File l
Open \Test.Map
Rebuild all target files ¢ k)
Build target F7
Translate File I
=3 Stop build
Add Group...
Add Files to Group...
Remove ftem I
ﬁ Manage Components...
\Z\ Show Include File Dependencies
< m | zzl WHILE 1I] v
Er.[@e. [ Gr. 0,7 L] | _v_l_‘
Build Output o (&
< »
=] Build Output | RFmd In Files
Configure target options STC Monitor-51 Driver
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In the project options, follow the steps shown in the figure below to set the serial port emulation.

Options for Target Target 1'

1 —

" Use Simulator

Settings I & Usé: ISTC Monitor-51 Driver

Device | Target | Output | Listing | User | CS1 | AS1 | BLS1 Lecate | BLSI Misctilitiesl

I‘|

e

Dialog DLL: Parameter:

[~ Limit Speed to Real-Time ) 2
V' Load Application at Startup V' Run to main{) ¥ Load Application at Startup ¥ Runtomain()
Initiglization File: — —
I rTarget Setup u _I E dit |
- Restore Debug Session Settings (¢ cOM 6 ion Settings

W Besports ¥ Tod |5 compof. [T <] ¥ Toobox

v Watch Windows & Perforn Baudratk I 115200 'I |

= . ;

¥ Memory Display i i

Driver version : 1.14

CPU DLL: Parameter: 7 meter:
|58051 DLL | ‘

Cancel |

IDP51.DLL I-pDP8051

‘|TP51 .DLL | |-p51

0K l

Cancel I Defaults I Help |

Note: Please select the serial port according to the actual connection, and the baud rate is generally 115200.
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1.4.3 Emulation using serial port in Keil software

In the Keil environment, after editing the source code and compiling without errors, the emulationcan be started.

T m e
I Test - pVisiond - v - b ep——— gt
File Edit View Project Flash Debug Perlpherals Tools SVCS Window Help 3
28 ” i X o B3 O3 B = = = = ¢ 4 =
NeEdd s i) c|esran «|=.==.=fr:z/:|us EEY [OK BR=X 1=
‘& | L"°| Target 1 E] .8Z\| """ @), Start/Stop Debug Session (
“ Praject 1 o . D T . Enter or leave a debug sess
Elvaﬂ Target 1 O'IE[#J.nclude "STC8H.H" T‘
E’Eﬂ Source Group 02 L#include "intrins.h" e
; 03
e B
& Teste 04 void delay()
05 ¢
06 int i;
07
08 for (i=0; i<1000; i++)
03 {
10 _nop_();
1 _nop_();
12 _nop_();
13 _nop_();
14 }
15 | }
16 -
17 wvoid main()
1811 ¢
19 POMO = 0Ox00;
20 POM1 = 0x00;
21
T 22 while (1) =
[ @e. | Gr 0,1 (e | LI_J
Build Output n
Build target 'Target 1°' -
compiling Test.c...
linking...
Program 53 2 = = e=46
"Test™ 0 Error(s), 0 Warning(s). 2
< »
=] Build Output | [ Find In Files
Enter or leave a debug session STC Monitor-51 Driver
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= i AR W WS W NN S ——— =
WA Test - pVisiond =
> - - e e e e .
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
DS @] s i | ER:E-SAEE XA Ha (@ e o &&=
o= m
e Bolare ol |[ORBE - RE=R R
Registers 2 Test.c w | Disassembly 1
Register |v. .| [ o #inciuae "sTcem.zEn = 17: void main() o
. z.
92| #include "intrins.h" — 18 1 L4
0 0 19: POMOD = 0x00;
0. 04 void delay () o>C:0x0016 E4 CLR z
0. DEEH C:0x0017 F554 MoV POMO (0x54) A
g-- e int i 20: POM1 = 0x00;
0 o7 21:
0 e for (i=0; i<1000; i++) C:0x0019 F593 MOV POM1 (0x93) , 2
0., 09 I 22: while (1)
10 _mop_(); 23: {
o.. 1 _nop_(}; 24: BO++;
g.. 12 “nop_(); C:0x001B 0580 INC PO (0x80)
o 13 _mop_(); 25: delay():
. 11 . C:0x001D 120003  LCALL delay(C:0003)
o ) 26: }
[+ PSK 0. 15}
16 L C:0x0020 80FS S5JHF C:001B
17 void main () C:0x0022 T87F MOV RO, $0xTF
13E|{ C:0x0024 E4 CLE B
51a BOMO = 0x00; C:0x0025 Fé MOV §RO, R
o0 POML = 0x00; C:0x0026 DEFD DJNZ RO,C:0025
2 T C:0x0028 758107 MoV SP(0x81), #0x(
55 while (1) C:0x0025 020016  LJMP main (C:0016)
23 I C:0x002E FF MoV RT,R
54 BO++; <|/| c:oxoozF  FF MOV R7,2 I
— reAwnnsn FF MonT R7T B
[ElProject | = Registers |‘ | | r 1] |:| 3
Command a Call Stack 1 B
Driver version P V1.13 - Calles Caller I
Firmware versiop : V3.2
Load "C:\\Usersi\sadminiscracori\Deskcop\\Test\\Test" =
Fl »
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList | r,5»1:‘|Call Stack |@Locals Memory 1
STC Monitor-51 Driver 1: 0.00000000 sec

If the chip making and connection are correct, the emulation driver version will be displayed as shown in the
figure above, and the user code can be downloaded to the microcontroller correctly, and then debugging functions
such as running, single step, and breakpoint can be performed.
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.5 USB direct emulation (currently only supported by
STC8H8K64U-B version chip)

1.5.1 Making a USB emulation chip

To make a USB emulation chip, you can use the serial ISP to make it according to the steps in Section 4.1, or
use the USB-ISP method. This section will introduce how to use the USB-ISP to make it.

The setting steps are as follows:

Firstly, connect the target chip to the serial port of the computer as shown in the figure below, and short-circuit
P3.2 to GND through the switch, and then power on the microcontroller.

BE)
PC-USB [abmls 1 | STCE Al

D- {——}—1+—— P30 P32

D+ ——}—t+— Pi.l
GND + GND s
| 1 1)

L1
—r;f’i‘

If "STC USB Writer (HID1)" can be automatically scanned in the ISP software, it means the connection is
correct.
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WU Type STCOMBEEAU | Pins huto ~
COM Port|STC USB Writer (KIDI) v| Soan
Nin Baud 2400 - Max Baud 115200 ~

Address
020000  @@Clear code buffer Open Code File

020000 @ Clear EEPRON buffer Open EZEPROM File
HAW Option VBY Sattings Enoryption Downloac OIC

[. Program OR
@ Trin IR0
Input TRC Eroquuy]i_l"(n) Mtz
@ Oscillator high gain
Set user EEPROM size 0.5 K v

@ Enable longer power-on-reset latency
8 RESET pin used &z 1/0 port
8 Enable LowVoltage reset

LVD detect leve 2.00 V v
(") Hardvare ensble WDT sfter pover—on-reset
Watch-Dog-Timer prescal 266 -

Downlosd/Progran Step ReFProgram
Chack MCU Help Delsy 3 sa
B Auto reload the target file Be-Count Infis -

-

Z 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

Code Buffer EEPEOM Buffer VART Nalper MID Melper Keil ICE Settings | ¢ D

Add MCU type to Keil ICE Document

Add STC ICE driver to Keil
STCB/STCIS series ICE settings
MU Type STCENSKS4YU ~ © Simulate via COM P3 0/P3.1 -
(D Simulate vie USB

[ Set target MCY azx ICE ]

E

Usage:

1\ Prepare one object chip

2+ Set it as ICE meu

?. Emet tl\‘Q chip 'ilL‘P‘t sccording te the above cormection

Set fre . 24. 000MHz
Adjutcz frequency: 24. 010MM:x
. Trim ervor: 0. 040%

Conplete !(2022-02-22 18:03:52) |

0, \Deno\Demo. hex

[JReload and download when target file is modified *lease Projec Release Help

Get MDD-SW [ 1Besp  PasaTimes 10990 Reset

Next, in the STC-ISP download software, follow the steps shown in the figure below to set up the emulation

chip.
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2 STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA.com (Support QQ:800003751) - STC: The. — (] X

file OQOperate Tools Language Supply Information Selection AD. Download Simplified Chinese English

MCU Type STCEMBHSAY ~  Pins huto ~  Code Buffer EEPROM Buffer UART Nalper MID Melper | Keil ICE Settings | ¢ [+
COM Fort STC USB Writer (HIDI) ~

Soan

Nin Baud 2400 v

Open Code File
020000 @ Clear EEPRON buffer Open EZEPROM File

HA Optien VBY Settings Encrvption D;'nloté.,ﬂl

B Frogra OR
B 1rin IR
Input IRC frequency 24.000 - l'"'
@ Oscillator high gain
Set user EEPROM size 05K v

@ Enable longer power-on-reset latency
B KESET pin used oz 1/0 port
8 Enable LowVoltage reset

Add MCU type to Keil

ICE Document

Max Baud 115200 -

Add STC ICE driver to Keil

STCB/STCIS series ICE settings
MU Type [STCENERSAY -]

() Simulate via COM F3 0/F2 |

Usage:

1\ Prepare one object chip

2+ Set it as ICE meu

?\ Comnect tl\‘a chip nt.l:__!‘t sccording te the above commection

LVD detect leva 2.00 V v
[} Hardvare enable DT after power-on-reset
Watch-Dog-Ti al, 268 v Set fre 4 D0OMK:
e it e
. Trim error. 0 040%
—r= - i Conplete |(2022-02-22 18:03:52) |
Chack MCU Help Delsy 3 sa
% i, o D\Deno\Demo. hex
@ Auto reload the target file  BeComt Infiy *ho)lene

[JReload and download when target file is modified tlease Projec Release Melp  Get NDD-SN [1Besp  PasaTimes 10990 Reset

— |
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After the download is complete, it will be as shown below.

MCU Type STCBNBES4V v Pins Auto
COM Fort COMI1 v  Soan
Min Baud 2400 - Max Baud 115200 ~

Address

020000  @@Clear code buffer
020000 @ Clear EEPRON buffer Open EEPEM File
HW Optien VBN Settings Encrvption Downloac slr

Opan Code File

B Progras OR
@ Trin IRC
Input TRC froqumy]'é;-tﬂ) Mtz

@ Oscillator high gain

Set user EEPROM size 0.5 K v
8 Erable longer power-on—reset latency
@ RESET pin used as 1/0 port
8 Enable LowVoltage reset

LYD detect leve 2.00 V v
[} Hardvare ensble WDT after pover—on-reset
Watch-Dog-Tiner prescal. 256 ~

Downlosd/Frogran Step ReProgran
Chack MCU Help Delsy 3 sa
B Auto reload the target file Re-Count Infiy

[JReload and download when terget file iz modified

S STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) - STC: Th. - (] X
file OQperate Tools language Supply Information Selection AD. Download Simplified Chinese English

Code Buffer EEPEOM Buffer VART Nalper MID Melper Keil ICE Settings ¢ (¢

Add MCU type to Keil ICE Document

Add STC ICE driver to Keil
STCB/STCIS series ICE settings
MCU Type STCENSKS4Y (D Simulate via COM FJ (/53 |
© Simulate via USB

Set target MCY azx ICE

44 RS232 Target -
2 +— P 1+—r
—|T2D
Fin3d P3.0
X0 |— e | RXD
Pigh +—+t
GND | GND
— —_—

Usage: \

1. Prepare one object chip

2+ Set it as ICE meu .

?\ Connect tk‘a chip uit&_!.c sccording te the above commection .

. Testing time, 2021~11-6
NCU ID - F784C005000E29

MCU type: STCOHBES4Y
FN version 7.4.3V
Conplete ! (2022-02-22 18.06:44) I

D \Deno\Demo. hex

slease Projec Release Help

Get NDD-SW [1Beep  PasaTimes 10991 Reset

=
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After the production is completed, the grounding switch of the P3.2 port needs to be disconnected, and the
MCU needs to be powered on again. If the "STC\USB-ICE" device can be detected in the "HID Helper" in the
downloaded software, it means that the USB emulation The chip was made successfully.

= STC-1SP (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 STCBHBESAV ~  Pinz Auto «  Code Buffer EEPROM Buffer UART Nalper x.il ICE Settings |**
COM Port COMI v ! S .
= — Feature (Ctl-Fipe) Input/Dutput (Ctl-Pipe) Inmput/Output (Int-Pipe)
Nin Baud 2400 v Max Baud 115200
Adde RX Buffer
Address . o [Ronemraly
020000  @Clear code buffer  Open Code File g m"“t met
HEX-Ho
020000 @ Clear EEPRON buffer Open EZEPROM File FeatureSiz
HA Optien VBY Settings Encrvption Downloac I Read 0 ‘Bytes
Clear i
B Frogran OR
8 Trin IRC X Buffer y D
Input TR frowwiﬂ 000 - :m' () TETMode » Featur
B 0scillator high gain O HEx-ode ¥
FestweSiz
Set user EEPROM size 05K - 0 'Bytes
@ Enable longer power-on-reset latency - <
B EESET pin used ez 1/0 port
B s ——
8 Enable LowVoltage reset | Openllevice  HID\VID_S354\F1D_4314 |('STC\lSD—IC!')I

LYD detect leve 2.00 V

|_) Hardvare ensble WOT sfter powver-on-reset Testing time: 2021116
Watch-Dog-Tiner prescal. 266 - MCU ID - F784C005000E29

MCU type: STCOHBES4Y
F/¥ varsion 7.4.3V

Conplete ! (2022-02-22 18:06:44) |

Download/Progran Stop ReProgran

Chack MCU Help Delsy 3 s o
Re-Count Infis ~ U ‘\Deno\Demo. hox

B Auto reload the target file
[JReload and download when terget file is modified slease Projec Release Help Get MDD-SW [ IBesp  PasaTimes 109917 Reset
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1.5.2 USB emulation settings in Keil software

Open the project file in Keil software, and click "Options for ..." in the right-click menu as shown in the figure
below.

e =
Test - LVisi =i
951 pYSIOM N e - o e —— = e A.‘A‘
| File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
T ax O3 Tx B = = = = @ 4
NDEda|» oa| | | ™ ®mn| == Ha*l@le oo &
i I sITargetl E]d‘x|h%ﬂ
l"ﬁ A Teste [@) -
=5 I T = p—
Eﬁ So ,l,\ Options for Target ‘Target1'... Alt=F7 =
E] j Open File
Open List File l
Open \Test.Map
Rebuild all target files ¢ k)
Build target F7
Translate File |
=3 Stop build
Add Group...
Add Files to Group...

Remove ftem I

ﬁ Manage Components...

\z‘ Show Include File Dependencies

< m T al WHILE 1I] v
Er.[@e. [ Gr. 0,7 L] | _'_l_‘
Build Output L

<

=] Build Output | mFmd In Files

Configure target options

STC Monitor-51 Driver
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In the project options, follow the steps shown in the figure below to set the USB emulation.

bptions for Target Target 1’ 1 & |
Device | Target | Output | Listing| User | C51 | 451 | BLS! Locate | BLS1 MisJ Debug illltilities |
" Use Simulator Settings | « Us*: |STC Monitor-51 Driver v | | Settings
[ Limit Speed to Real-Time )
v 4 3 4

V' Load Application at Startup = At Startup vV Runtomain(}
Inttialization File: Target Setup =
| " com o _Eat |
- Restore Debug Session Settings — COM Port |COM1 - I sion Settings

p Breakpoints 17 TO:j" 5 Baudrate |115200 vI F; Toolbox

V¥ Watch Windows & Performance : i

. + UsB
V' Memory Display ‘ i
Driver version : 1.14
6
CPU DLL: Parameter: ster:
[58051.DLL | Cancel |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DP51.DLL I-pDP8051 |TP51 DLL |p51
0K | Fanesl I Defaults | Help
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1.5.3 Emulation using USB in Keil software

In the Keil environment, after editing the source code and compiling without errors, the emulation can be
started.

'""1- Vi m E@M
est -
g = p'sm B — ,““.‘_‘ —— _—-_“-A_‘
| File Edit View Project Flash Debug Penpherals Tools SVCS Window Help 3
T % 5 I = Rl =
DEda| s oa| | | @ a4l o eEF
2 . | | Target 1 @, Start/Stop Debug Session (
Praject 1 o . . T . Enter or leave a debug sess
|| =233 Target 1 01l #include "STC8H.H" =l
E1-£3 Source Group ||| 02 L#include "intrins.h" =]
= D este 04 wvoid delay()
051
08 int i;
07
08 for (i=0; i<1000; i++)
03 {
10 _nop_();
1 _nop_();
12 _nop_();
13 _nop_();
14 }
181 }
18
17 void main()
18-
19 POMO = 0x00;
20 POM1 = 0Ox00;
21
< m » 22 while (1) T
Er.[@e. [ Gr. 0,7 L] | _v_l_‘
Build Output o (&
Build target 'Target 1°' -
compiling Test.c...
linking...
Program S3 a = = e=46
"Test"” 0 Error(s), 0 Warning(s). 2
< »
=] Build Output | RFmd In Files
Enter or leave a debug session STC Monitor-51 Driver
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= i AR W WS W NN S ——— =
WA Test - pVisiond =
> - - e e e e .
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
DS @] s i | ER:E-SAEE XA Ha (@ e o &&=
o= m
e Bolare ol |[ORBE - RE=R R
Registers 2 Test.c w | Disassembly 1
Register |v. .| [ o #inciuae "sTcem.zEn = 17: void main() o
. z.
92| #include "intrins.h" — 18 1 L4
0 0 19: POMOD = 0x00;
0. 04 void delay () o>C:0x0016 E4 CLR z
0. DEEH C:0x0017 F554 MoV POMO (0x54) A
g-- e int i 20: POM1 = 0x00;
0 o7 21:
0 e for (i=0; i<1000; i++) C:0x0019 F593 MOV POM1 (0x93) , 2
0., 09 I 22: while (1)
10 _mop_(); 23: {
o.. 1 _nop_(}; 24: BO++;
g.. 12 “nop_(); C:0x001B 0580 INC PO (0x80)
o 13 _mop_(); 25: delay():
. 11 . C:0x001D 120003  LCALL delay(C:0003)
o ) 26: }
[+ PSK 0. 15}
16 L C:0x0020 80FS S5JHF C:001B
17 void main () C:0x0022 T87F MOV RO, $0xTF
13E|{ C:0x0024 E4 CLE B
51a BOMO = 0x00; C:0x0025 Fé MOV §RO, R
o0 POML = 0x00; C:0x0026 DEFD DJNZ RO,C:0025
2 T C:0x0028 758107 MoV SP(0x81), #0x(
55 while (1) C:0x0025 020016  LJMP main (C:0016)
23 I C:0x002E FF MoV RT,R
54 BO++; <|/| c:oxoozF  FF MOV R7,2 I
— reAwnnsn FF MonT R7T B
[ElProject | = Registers |‘ | | r 1] |:| 3
Command a Call Stack 1 B
Driver version P V1.13 - Calles Caller I
Firmware versiop : V3.2
Load "C:\\Usersi\sadminiscracori\Deskcop\\Test\\Test" =
Fl »
>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList | r,5»1:‘|Call Stack |@Locals Memory 1
STC Monitor-51 Driver 1: 0.00000000 sec

If the chip making and connection are correct, the emulation driver version will be displayed as shown in the
figure above, and the user code can be downloaded to the microcontroller correctly, and then debugging functions
such as running, single step, and breakpoint can be performed.
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Appendix J Partial Circuit of RS485 in U8W

Download Tool

M-VCC
T10
SS8550
R66
10K D3 S-VCC
INsg19 U0
M-R2=ST | A
RO VCC
2 RE B B CN2
= ._110 DE A 1
M-T2=SR 4 DL OV :I
SP3485 D'
R107 4 <
[|]3' o I éF P6SMB6.8CA
5 S P6SMB6.8CA
BOM list:
Label Model Package Note

u10 SP3485EN SOP8 RS485 chip
R66 10K 0603 Resistor
R107 3.3K 0603 Resistor
R108 3.3K 0603 Resistor
R109 3.3K 0603 Resistor
R112 33R 0603 Resistor
R113 33R 0603 Resistor
R114 100K 0603 Resistor
T10 SS8550 SOT-23 PNP Triode
D3 1N5819 0603 Schottky diode
D8 P6SMB6.8CA DO-214AA TVS diode
D9 P6SMB6.8CA DO-214AA TVS diode
CN2 SIP4 Communication Interface
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Appendix K ISP Download Starts Automatically
After Receiving User Command While Running

User Program (no Power-down)

"User-defined download" and "user-defined encrypted download” are two completely different functions.
Compared with the function of user-defined encrypted download, the function of user-defined download is simpler.

The specific functions is: Before the computer or offline download board starts to send the real ISP download
programming handshake command, it first sends a user-defined string of commands (for this string of serial
commands, user can set the baud rate, parity, and stop bits), and then immediately sends the ISP download
programming handshake command.

The function of "user-defined download" is mainly used in the early development stage of the project, which
can download user code without power-off (without re-power-on to the target chip). The specific implementation
method is: User needs to add a piece of code to detect the custom command in user program. When the command is
detected, execute the assembly code of "MOV IAP_CONTR, # 60H" or the C language code of "IAP_CONTR =
0x60;" , MCU will reset to ISP area to execute ISP code automatically.

As shown in the figure below, set the custom command sequence with a baud rate of 115200, no parity bit, and
one stop bit: 0x12, 0x34, 0x56, 0xAB, 0xCD, OxEF, 0x12. When the option "Send custom commands before each
download" is checked, the user-defined download function can be implemented.

User Password | Self-Define Download |RS485 Cc ¢ | *

This function is mainly realized upgrade
target chip while does not need power on,
users can alsec define a key or other
external trigger, then the code will reset
to ISP, also can realize the function

audrate 3600  Parity None - Stop 1bit

Command 12 34 56 78 90 AB CD EF
123456 T890ABCDEF
}{ex

B 5end self-define commands before download
[ JReload and download when tarzet file is modi

Send self-define command

Click "Send user-defined download command" or click the "Download / Program™ button in the lower left corner of
the window, the application will send the serial data as shown below.
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£ abl

Yunction
P N CREATE

ICK:TL:SEP!LL SET_LI...
we IJ VRITE
mI_WRITE

IRP_M)_WRITE

i

£
"
8
d

NI_¥RITE

'
s's
EdH

Illl!lm|ﬂlll

ElE

VRITE

§EE57EES
EBEE&E

=
EEEEERE
Adaddaad

ERgsRzEgss
EEEEEE
55388
dddd

Datw (

Pore Opemed -« stes up-xsnx.cx-
IOCTI. SIRXIL BET DL...W TI=300

Hux |

~GeapBiTar i,

I-Anm:
Length:
Length
Length:
Lengths
Lengthr
Length:

Leigut:
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Appendix L Use STC's IAP series MCU to develop

your own ISP program

With the continuous development of 1AP (In-Application-Programming) technology in the field of single-chip
microcomputers, it has brought great convenience to the application system program code upgrade. STC's serial ISP
(In-System-Programming) program uses the IAP function to upgrade the user’s program online, but for the sake of
user code safety, neither the underlying code nor the upper application is open source. For this reason, STC launched
With the IAP series single-chip microcomputer, that is, the Flash space of the entire MCU, users can rewrite in their
own programs, so that the idea that users need to develop their own ISP programs can be realized.

All the models in the STC8H series microcontrollers that can customize the EEPROM size during ISP download
are AP series.Film machine. At present, the STC8H series have the following types of microcontrollers as the AP
series: STC8H1K12, STC8H1K17, STC8H1K28, STC8H1K33, STC8H3K64S2, STC8H3K64S4, STC8H8K64U,
STC8H2K®64T. This article uses STC8H8K64U,As an example, the method of using STC's IAP MCU to develop
user's own ISP program is explained in detail, and the assembly and C source code based on Keil environment are
given.

The first step: internal FLASH planning

Since the EEPROM of the 1AP microcontroller of the STC8H series is set by the user during ISP download, if
the user needs to implement his own ISP, when downloading the user’s own ISP program, the user needs to follow the
figure below to set all 64K Set it to EEPROM, so that the user program space and EEPROM space are completely
overlapped, so that users can modify and update their own program space.
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28 STC-ISP (V6.84L) (Sales: 0513-55012928) Webwww.STCMCUDATA com (Support QB00003751) -~ STC Tha - O X

file Operate Jools Language Supply Information Selection AD. Download Simplified Chinese English

NMCU Type lSTOZi?ﬁmU I Pins Auto Code Duffer UART Nelper MID Helper Xeil ICE Settings STC Math Libra *  *
OOM Fert COMI Seen > x =1
Feature (Ctl-Fipe) Ingut/Dutput (Cel-Pipe) Input/Output (Int=Pips)
Nin Baud 2400 Nax Baud 115200 -
e BX Buffer
o ) TATMode » FeaturelD
020000 @ Clear code buffer Dpen Code File
Beno0 s S AL BEs == O HEX-HMode :
; > 2 = + FeatureSiz
¥ Option UBY Settings Encryption Downleac * |* d Bytes
Clewr
@ Fropwm OR
@ trin I T% Buffer
) FeaturelD
Inpat TBC frequenay 24, 000 Wiz TXT-Hode s Festure
B Oscillator high gain O MEX-Mode :
FestureSiz
[Set aser EEPAON size 64 K %
ytes
B fnsble longer pover—sm R
@ KESET pin wsed as 10 pe63 K
62 5 K . i
@ Enable Lon—Voltage ruot:Q v OpenDevice MID\VID S5354\PID 4314 ("STC\USB-ICE")
LVD detect leve 200 V :3 5 g
|| Hardwars enable VIT uﬁl$ 5 E WU type: STCENERSAY
Vatoh-DogTimer prescalicg 5 g F/N wersion 7.4 30
- || Cosplete ! (2022-00-22 18:0644)
&8 K Open Ex}- "D: \Deno\Deno :u' 0K !
3 . - Open £ile "D \Demo\Demo. haz" OK *
alseliriern ’ E; & : Open £ile “D:\Demo\Demo. haz" OK !
£6.5 *
Cheek WU Malp [c2 'é . R
ES 5 z ano -ho "%
B huto reload the target files & Eis
[TReload and download when t;—: 5 5 hified tlease Projec Release Help Get NDD-SH | _i1Beep FasaTimes 10991 Rexet

The following assumes that the user has set the entire 64K program space as EEPROM. Now the entire 64K
program space is divided as follows:

« 0000
User program area
62.5K
« FOFF
) « FA00
0.5K User ISP area
{ « FBFF
) « FCO00
0.5K reset entry map area
! « FDFF
T FE00
User parameter area
0.5K (not runnable code)
} « FFFF

In the FLASH space, the continuous 62.5K bytes of space starting from address 0000H is the user program area.
When the specific download conditions are met, the user is required to jump the PC to the user ISP program area. At
this time, the user program area can be erased and rewritten to achieve the purpose of updating the user program
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The second step, the basic framework of the program

|Power-on self-test module }:

Is the system
normal?

( MCU reset )

exception handling ~ ——»

»d
L B

|Execute user function module |

v

Does it meet the
system  upgrade
conditions?

No

| update user code |

v

( Software reset )

The third step, the firmware program description of the lower computer

The firmware program of the lower computer includes two parts: ISP (ISP code) and AP (user code)

ISP Code (assembly code)

; Operating frequency for test is 11.0592MHz

UARTBAUD EQU OFFE8H
AUXR DATA 08EH
WDT_CONTR DATA 0C1H
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
ISPCODE EQU 0FAQ0H
address
APENTRY EQU OFCOOH
ORG 0000H
LIMP ISP_ENTRY

RESET:

;Define the serial port baud rate (65536-11059200/4/115200)

;Additional Function Control Register
;Watchdog Control Register

;AP data register

;IAP High Address Register

;IAP Low Address Register

;IAP Command Register

;IAP Command Trigger Register

;IAP Control Register

;AP latency control register

;ISP module entry address (1 page), also external interface

; Application entry address data (1 page)

;System reset entry
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MOV SCON,#50H ;Set serial port mode (8 data bits, no parity bit)
MOV AUXR #40H ;Timer 1is in 1T mode
MOV TMOD,#00H ;Timer 1 works in mode 0 (16-bit reload)
MOV TH1,#HIGH UARTBAUD ;set reload value
MOV TL1#LOW UARTBAUD
SETB TR1 ;start timer 1
NEXT1:
MOV RO,#16
NEXT2:
INB RIS ;Waiting for serial data
CLR RI
MOV A,SBUF
CINE A#TFH,NEXT1 ;Determine whether it is 7F
DJINZ RO,NEXT2
LIMP ISP_DOWNLOAD ;Jump to download interface
ORG ISPCODE

ISP_DOWNLOAD:

CLR A
MOV PSW,A ;ISP module uses group 0O registers
MOV IE,A ;Disable all interrupts
CLR RI ;Clear serial port receive flag
SETB TI ; Set serial port send flag
CLR TRO
MOV SP#5FH ;set stack pointer
MOV A#5AH ;Return 5A 55 to PC, indicating ISP erase module is ready
LCALL ISP_SENDUART
MOV A#055H
LCALL ISP_SENDUART
LCALL ISP_RECVACK ;Receive response data
MOV IAP_ADDRL,#0 ;First write the “LJMP ISP_ENTRY” instruction at the starting
address of page 2
MOV IAP_ADDRH,#02H
LCALL ISP_ERASEIAP
MOV A#02H
LCALL ISP_PROGRAMIAP ;Programming User Code Reset Vector Code
MOV A#HIGH ISP_ENTRY
LCALL ISP_PROGRAMIAP ;Programming User Code Reset Vector Code
MOV A#LOW ISP_ENTRY
LCALL ISP_PROGRAMIAP ;Programming User Code Reset Vector Code
MOV IAP_ADDRL,#0 ;User code address starts from 0
MOV IAP_ADDRH #0
LCALL ISP_ERASEIAP
MOV A#02H
LCALL ISP_PROGRAMIAP ;Programming User Code Reset Vector Code
MOV A#HIGH ISP_ENTRY
LCALL ISP_PROGRAMIAP ;Programming User Code Reset Vector Code
MOV A#LOW ISP_ENTRY
LCALL ISP_PROGRAMIAP ;Programming User Code Reset Vector Code
MOV IAP_ADDRL,#0 ;new code buffer address
MOV IAP_ADDRH #02H
MOV R7,#124 ;Erase 62.5K bytes
ISP_ERASEAP:
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LCALL ISP_ERASEIAP

INC IAP_ADDRH ;target address+512

INC IAP_ADDRH

DJINZ R7,ISP_ERASEAP ;Determine if erasing is complete

MOV IAP_ADDRL #LOW APENTRY

MOV IAP_ADDRH #HIGH APENTRY

LCALL ISP_ERASEIAP

MOV A#5AH ;Return 5A A5 to PC, indicating that the ISP programming
module is ready

LCALL ISP_SENDUART

MOV A#0A5H

LCALL ISP_SENDUART

LCALL ISP_RECVACK ;Receive response data

LCALL ISP_RECVUART ;Receive length high byte

MOV RO,A

LCALL ISP_RECVUART ;Receive length low byte

MOV R1,A

CLR C ; total length -3

MOV A#03H

SUBB AR1

MOV DPL,A

CLR A

SUBB A,RO

MOV DPH,A ;Total length complement stored in DPTR

LCALL ISP_RECVUART ;Map user code reset entry code to map area

LCALL ISP_PROGRAMIAP ;0000

LCALL ISP_RECVUART

LCALL ISP_PROGRAMIAP ;0001

LCALL ISP_RECVUART

LCALL ISP_PROGRAMIAP ;0002

MOV IAP_ADDRL,#03H ;User code start address

MOV IAP_ADDRH,#00H
ISP_PROGRAMNEXT:

LCALL ISP_RECVUART ;receive code data

LCALL ISP_PROGRAMIAP ;Program the data into the user code area

INC DPTR

MOV A,DPL

ORL A,DPH

INZ ISP_PROGRAMNEXT ;length detection

ISP_SOFTRESET:

MOV IAP_CONTR,#20H ;Software reset system
SIMP $
ISP_ENTRY:
MOV WDT_CONTR,#17H ;clear watchdog
MOV IAP_CONTR,#80H ;Enable 1AP function
MOV IAP_TPS#11 ;Set the 1AP wait time parameter
MOV IAP_ADDRL #LOW ISP_DOWNLOAD
MOV IAP_ADDRH,#HIGH ISP_DOWNLOAD
MOV IAP_DATA #00H ;Test data 1
MOV IAP_CMD #1 :Read command

-1104 -



STC8H Series Manual

MOV
MOV
MOV
CINE
INC
MOV
MOV
MOV
MOV
MOV
CJINE

MOV
MOV
MOV
MOV
MOV
SETB
SETB

LCALL
JC
MOV
ISP_CHECKNEXT:
LCALL
JC
CJINE
DJINZ
MOV
LCALL
MOV
LCALL
LCALL
LIMP
GOTOAP:
CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
LIMP

ISP_RECVACK:
LCALL
JC
XRL
Jz
CJINE
LCALL
JC
CJINE
RET

ISP_RECVUART:

IAP_TRIG#5AH
IAP_TRIG#0A5H
A,IAP_DATA
A#OE4H,ISP_ENTRY
IAP_ADDRL
IAP_DATA #45H
IAP_CMD #1
IAP_TRIG#5AH
IAP_TRIG#0A5H
A,IAP_DATA
A#O0F5H,ISP_ENTRY

SCON,#50H

AUXR,#40H

TMOD,#00H

TH1,#HIGH UARTBAUD
TL1#LOW UARTBAUD
TR1

TRO

ISP_RECVUART
GOTOAP
RO,#16

ISP_RECVUART
GOTOAP
A#7FH,GOTOAP
RO,ISP_CHECKNEXT
A#5AH
ISP_SENDUART
A#69H
ISP_SENDUART
ISP_RECVACK
ISP_DOWNLOAD

A
TCON,A
TMOD,A
TLO,A
THO,A
TLLA
THLA
SCON,A
AUXR,A
APENTRY

ISP_RECVUART
GOTOAP
A#TFH
ISP_RECVACK
A#25H,GOTOAP
ISP_RECVUART
GOTOAP
A#69H,GOTOAP

;Triger ISP command

; If the data cannot be read, wait for the voltage to stabilize

; Test address FCO1H
;Test data 2

;Read command
;Triger ISP command

; If the data cannot be read, wait for the voltage to stabilize

;Set serial port mode (8 data bits, no parity bit)

;Timer 1is in 1T mode

;Timer 1 works in mode 0 (16-bit reload)

;set reload value

;start timer 1

; Check if there is serial data

; receive sync data

;Determine whether it is 7F

; Return 5A 69 to PC, indicating ISP module is ready

;Receive response data
;Jump to download interface

; Reset SFR to reset value

; Run the user program normally

; skip sync data
; Response data 1 detection

; Response data 2 detection
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CLR
MOV
MOV
CLR
MOV
ISP_RECVWAIT:
JBC
JNB
MOV
CLR
CLR
RET
ISP_RECVTIMEOQOUT:
SETB
RET

ISP_SENDUART:
MOV
JNB
CLR
MOV
RET

ISP_ERASEIAP:
MOV
MOV
MOV
MOV
NOP
NOP
NOP
NOP
RET

ISP_PROGRAMIAP:
MOV
MOV
MOV
MOV
MOV
NOP
NOP
NOP
NOP
MOV
ADD
MOV
MOV

ADDC

MOV
RET

ORG
LIMP

A

TLO,A

THO,A

TFO
WDT_CONTR#17H

TFO0,ISP_RECVTIMEOUT

RI,ISP_RECVWAIT
A,SBUF

RI

C

WDT_CONTR#17H
TI1ISP_SENDUART
TI

SBUFA

WDT_CONTR#17H
IAP_CMD,#3
IAP_TRIG#5AH
IAP_TRIG#0A5H

WDT_CONTR#17H
IAP_CMD #2
IAP_DATA A
IAP_TRIG#5AH
IAP_TRIG#0A5H

A,IAP_ADDRL
A#01H
IAP_ADDRL,A
A,IAP_ADDRH
A#00H
IAP_ADDRH,A

APENTRY
RESET

; Initialize timeout timer

;clear watchdog

; Timeout detection

; wait for receive to complete
; Read serial data

;Clear flag

; Receive serial data correctly

; timeout

;clear watchdog

; Wait for the previous data transmission to complete
; Clear flag

; send current data

;clear watchdog
; Erase command
; Trigger ISP command

;clear watchdog

; programming command

; send the current data to AP data register
; Trigger ISP command

;1AP address +1

- 1106 -



STCB8H Series Manual

END

The ISP code includes the following external interface modules:
ISP_DOWNLOAD: program download entry address, absolute address FAOOH
ISP_ENTRY: Power-on system self-check program (automatically called by the system)

For the user program, the user only needs to jump the PC value to ISPPROGRAM (ie FAOOH, Absolute address), you

can update the code.

User codes (C language code)

/I Operating frequency for test is 11.0592MHz

#include "reg51.h™

#define  FOSC 11059200L
#define  BAUD

#define  ISPPROGRAM 0xfa00

sfr AUXR = 0x8e;

sfr P1MO = 0x92;

sfr P1M1 = 0x91;

void (*IspProgram)() = ISPPROGRAM;
char cnt7f;

void uart() interrupt 4

{
if (THTI=0;
if (RI)
{
if (SBUF == 0x7f)
{
cnt7f++;
if (cnt7f >= 16)
{
IspProgram();
}
}
else
{
cnt7f =0;
}
Rl =0;
}
}
void main()
{
SCON = 0x50;
parity bit
AUXR = 0x40;
TH1 = BAUD >> 8;
TL1 =BAUD;
TR1 =1;
ES=1;
EA=1;
P1MO0 = 0;

(65536 - FOSC/4/115200)

/I system clock frequency
/IDefine the serial port baud rate
/ISP download program entry address

/I Baud Rate Generator Control Register

/I define pointer function
/Nsp_Check Internally used variables

/I' UART Interrupt Service Routine

/I 'send complete interrupt
/I Receive complete interrupt

/I Invoke the download module (****important statement ****)

/I Clear the reception completion flag

/I Define the serial port mode as 8-bit, variable baud rate, no

/[Enable UART interrupt
/[Enable CPU interrupt
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P1M1 = 0;

while (1)
{

Pl++;
}

User codes (assembly code)

; Operating frequency for test is 11.0592MHz

UARTBAUD EQU OFFE8H ;Define the serial port baud rate (65536-11059200/4/115200)
ISPPROGRAM EQU 0FAQO0H ; ISP download program entry address
AUXR DATA 08EH ; Additional Function Control Register
CNT7F DATA 60H ; Receive 7F counter

ORG 0000H

LIMP START ;System reset entry

ORG 0023H

LIMP UART_ISR ; UART interrupt entry
UART _ISR:

PUSH ACC

PUSH PSW

JNB TI1,CHECKRI ; Detect transmission interruption

CLR Tl ; clear flag
CHECKRI:

JNB RI,LUARTISR_EXIT ; Detect receive interruption

CLR R1 ; clear flag

MOV A,SBUF

CJINE A#TFH,ISNOT7F

INC CNT7F

MOV ACNT7F

CJINE A#16,UARTISR_EXIT

LIMP ISPPROGRAM ; Invoke the download module (****important statement ****)
ISNOT7F:

MOV CNT7F#0
UARTISR_EXIT:

POP PSW

POP ACC

RETI
START:

MOV RO#7FH ;Clear RAM

CLR A

MOV @RO0,A

DJINZ R0,$-1

MOV SP#7FH ; Initialize SP

MOV SCON,#50H ; Set UART mode (8-bit data, variable baud rate, no parity bit)

MOV AUXR #15H ; BRT works in 1T mode, start BRT

MOV TMOD,#00H ;Timer 1 works in mode 0 (16-bit reload)

MOV TH1,#HIGH UARTBAUD ;set reload value

MOV TL1#LOW UARTBAUD
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SETB TR1 ;start timer 1

SETB ES ; Enable UART interrupt

SETB EA ; Enable CPU interrupt
MAIN:

INC PO

SIMP MAIN

END

User code can be written in C or assembly language, but one thing to note about assembly code: the instruction
at the reset entry address of 0000H must be a long jump statement (similar to LIMP START). In the user code, the
serial port needs to be set up, and when the download conditions are met, the PC value is jumped to ISPPROGRAM
(that is, the absolute address of FAOOH) to achieve code update. For assembly code, we can use the "LIMP OFAQOH"
instruction to call, as shown below

EQU DFFERH ;EALEOESS (85536-11059200/4/115200)
EQU I } 1 TH

UARTBAUD
I SPPROGRAM

AUXR DATA O8EH S Thee SR F FEE
18 CLR TI ERITEE

19 CHECKEI:

20 JNE RI,UARTISR EXIT = i R

21 CLE RI ERITEE

22 MOV A, SBUF

23 CJINE A, #7FH, ISNOTTE

24 IHC CHTTF

25 MOV A,CHTTE

28 ﬂ'l'l'|E ’\'j;'_ 'I"l r\"r"rr-n_'r'wr'r'r'

27 LJME  ISPPROGRAM AETRER (BRI rrry)
28 I R~

29 MOV CNTTE, 0

30 URRTISR EXIT:

kil POE ESW

32 POF LCC

33 RETI

34

%5 START:

In the C code, you must define a function pointer variable, and assign this variable to 0xFAQO, and then call, as
shown below:
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F#include "reg51.h"
$define FOSC 11059200L
I I [l ol T .l =1 ==
#define ISFPROGREM Oxfadl I
sfr AUXR =  oxZe; EREEEEREFES
sfr P1MO = 0x92;
sfr PI1M1 = 0x31;
void (*IspProgram) () = ISPPROGREM; /I ESEEEE I
char cntiL; f7lsp CheckWahZAHIEE
void uart() interrupt 4 [AEOFFEREERF
=
if (TI) TI = O;
if (RI)
{
if (SBUE == Ox7f)
{
cnt7E++;
if (cnt7f »>= 18)
I
IspProgram(): FARE TEHER (-~ EEIET )
else
{
cnt7f = 0;
RI = 0; /EBNEREE

Step 4, the host computer application program description

The program of the upper computer is a dialog box project based on MFC. The access to the serial port is to
directly call the API function of Windows without using the serial port control, which saves the registration of the
control and many problems of system version incompatibility. The interface is relatively simple, but it provides a
framework for the realization of this function. Other functions and requirements can be added in the past.

The core module of the host computer program is a friend function "UINT Download(LPVOID pParam);" based
on CISPDIg,This function is responsible for communicating with the lower computer and sending various
communication commands to complete the update of the user program. Users can add commands according to their

different needs.

Step 5: How to use the host computer application

1. Open the host computer interface, as shown below

A = BTAPE TN PP W ISPIHELTETR

BSOS | EAN— -

ERETEO

IHHFEE |115200

IR

TEEE

fELET#

EERHE

FHIRER
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2. Select the serial port number, set the same serial port baud rate as the lower computer
3. Open the source data file to be downloaded, either in Bin or Intel hex format
4. Click the "download data" button to start downloading data

The sixth step, how to use the firmware of the lower computer

The target file of the lower computer has two "IAPISP.hex" and "AP.hex". For a new single-chip computer, for
the first time, you must use the ISP download tool of Acer Technology to write "IAPISP.hex" into the chip. As shown
below. No need to write after updating "IAPISP.hex" is the file. The "AP.hex" in the attachment is just a template for
the user program. When the download conditions are met, the user only needs to jump the PC value to the address of

FAOOH to update the code.

|

N

= STC-ISP (V6.88L) (Sales: 0513-55012928) Web:www.STCMCUDATA com (Support QQ:800003751) --

File QOperate Toolg Language Supply Information

NCY Type [STCBNBESAU

COM Port Frolific PL2303GL USH Seriel ( «
Nin Baud 2400
Addrexs

Max Baud 115200

0x0000  @Clear code butfer

Dx 0000 Clear EEFRON buffer (pen ¥EFaom

13

HAW Optien VUBY Settings Enorvption Downlosc ¢ | *

Soan

0
Tile

] Pins Auto

I. Progras OR

. Trim IRC

' Input IRC frequency z
‘. Oscillator high gain 4

Set user EEPROM size

i. Enable longer power-on-reset latency

';. KESET pin uzed ez 1/0 port

'@ Enable Low—Voltage reset

’ LVD detect leva 2.00 V

?l:} Hardvare ensble WDT after power-on-reset
Watch-Dog-Timer prescal. 256

L

Eriitrga]@ o Betroow

Chack MCU Help Delsy 3 sa

B Auto reload the target file Re-Count Infiy -

[JReload and download when target file is modified

Code Buffer UART Helpar MID Melper Keil ICE Settings STC Math Libras ¢ 1°

STC: The

Selection AD. Download Simplified Chinese English

(m]

X

00000k . 00 71 ES 92 S4§ 3F 44 S0 FS 98
000I0h FF 43 BE 15 D2 AC D2 AF 80 FE FY
00020h "!' FF FF 02 00 2€ CO ED CO FO CO
0C030h 75 DO 00 CO 00 CC 01 CO 02 CO 03
00040R 06 CO 07 30 9% 02 C2 99 30 %2 0B
00050h 4F 12 EE 00 C2 95 DO 07 DO 0€ DO
0C0ggh DO 02 DO 01 DO 00 DO DO DO 82 DO
0C070n 32 78 TF E4 ¥é DE FD 75 81 4F 02
000B0h F¥F FF FF FF FY FF FF FF FF FF IF
000%0h FF FF FF FF FF FF FY FF FF FF PP
00CAOh FF FF FF ¥F FF FF FF FF FF FF FY
0COBOh FY FF FF FF FF FF FY FF FP FF IF
000COh FF EF FE FF FF FF FF IF FY FF FY
000D0h FF FF FE FF FF FF FF FF FY PF T
OGOEOhR ¥F FF FF FF FF FF FF IF FY FF FT
0COFOn FY FF FF FF FF FF FF FF IY T T

7% D7

144

g7
144
co

83 Co

co
78
05
83
00
FF
44
44
FE
£ 4
113

L 4 4
5F
FE

004

"

wom S

(=3

MO )@«
30&3‘

" oy
e

EF

Datalen OEFBF Checksus EDATC?  FillBuffer ClearBuffer

75 DE |
FF FF
co Do
05 CO 1
00 79
DO 03
D0 EO
FF FF
FF FF
FE FF
T OFF
FF P
FFOFF
T EF
FF TF
FF FF

SaveBuffer

Set frequency: 24 DOOMK
A utcrfremuncy 24. Olm&
Tna ervor. 0 040%

Conplete ! (2022-02-22 18:17:00)

D \Deno\TAPISP. hex

slease Projec Release Nelp Get MDD-SW [IBeep

PassTimes 10992 Reset

- 1111 -

-



STCB8H Series Manual

Appendix J The method of resetting the user
program to the system area for ISP download

(without power off)

When the project is in the development stage, it is necessary to repeatedly download the user code to the target
chip for code verification, and the STC microcontroller

For normal ISP downloads, the target chip needs to be re-powered, which will make the project development
phase more cumbersome. For this reason, STC MCU has added a special function register IAP_CONTR. When the
user writes 0x60 to this register, the software can be reset to the system area, and then ISP download can be
performed without power failure.

But how do users judge whether ISP download is in progress? When to write 0x60 to register IAP_CONTR to
trigger a soft reset? Regarding these two issues, four methods of judgment are introduced below:

Use P3.0 port to detect serial port start signal

The serial port ISP of the STC microcontroller uses P3.0 and P3.1. When the ISP download software starts to
download, it will send a handshake command to the P3.0 port of the microcontroller. If the user's P3.0 and P3.1 are
only used for ISP download, you can use the P3.0 port to detect the start signal of the serial port to judge the ISP
download.

C Language Code
/I Operating frequency for test is 11.0592MHz

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

sfr IAP_ CONTR = 0xc7;
sfr P3MO = 0xb2;
sfr P3M1 = 0xb1;
shit P30 = P370;
void main()
{
P3MO0 = 0x00;
P3M1 = 0x00;
P30=1;
while (1)
{
if (1P30) IAP_CONTR = 0x60; /I The low level of P3.0 is the serial port start signal
/I Software reset to system area
/IUser codes
}
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Use the falling edge interrupt of P3.0/INT4 to detect the serial port start signal
Method B is similar to method A, except that method A uses query mode, and method B uses interrupt mode.
Because the P3.0 port of the STC single-chip computer is the interrupt port of INT4.

C Language Code
/I Operating frequency for test is 11.0592MHz

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

sfr IAP_CONTR = 0xc7;
sfr INTCLKO = 0x8f;
sfr P3MO = 0xb2;
sfr P3M1 = 0xb1;
void Int4lsr() interrupt 16 //[INT4 interrupt service routine
{
IAP_CONTR = 0x60; /' UART start signal triggers INT4 interrupt
/I Software reset to system area
}
void main()
{
P3MO0 = 0x00;
P3M1 = 0x00;
INTCLKO |= 0x40; /I'Enable INT4 interrupt
EA=1;
while (1)
{
/IUser codes
}
}

Use P3.0/RxD to receive and detect the 7F sent by the ISP download software

Method A and Method B are very simple, but easy to be interfered. If there is any interference signal on P3.0
port, it will trigger the software Reset, so method C is to verify the serial port data.

When STC's ISP download software performs ISP download, it will first use the lowest baud rate (usually 2400)
+ even parity 9+1 stop bit to continuously send the handshake command 7F, so the user can set the serial port to 9 in
the program Bit data bit + 2400 baud rate, and then continue to detect 7F. For example, if 8 7Fs are continuously
detected, it means that ISP download is required, and then a software reset is triggered.

C Language Code
/I Operating frequency for test is 11.0592MHz

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

#define  FOSC 11059200UL
#define  BR2400 (65536 - FOSC / 4/ 2400)
sfr IAP_CONTR =  0Oxc7;
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sfr AUXR = 0x8e;
sfr P3MO = 0xb2;
sfr pP3M1 = 0xb1;
char cnt7f;
void Uartlsr() interrupt 4 /' UART Interrupt Service Routine
{
if (TI)
{
TI=0;
}
if (RI)
{
Rl =0;
if (SBUF == 0x7f) && (RB8 == 1)) /l Handshake command 7F sent by ISP download software
/[The even parity bit of 7F is 1
{
if (++cnt7f == 8) /' When 8 consecutive 7Fs are detected
IAP_CONTR = 0x60; /l reset to system area
}
else
{
cnt7f = 0;
}
}
}
void main()
{
P3MO0 = 0x00;
P3M1 = 0x00;
SCON = 0xd0; /I Set the UART to 9 data bits
TMOD = 0x00;
AUXR = 0x40;
TH1 = BR2400 >> 8§; /I Set the UART baud rate to 2400
TL1 = BR2400;
TR1=1;
ES=1;
EA=1;
cnt7f = 0;
while (1)
{
/I/User codes
}
}

Use P3.0/RxD to receive and detect user download commands sent by ISP

download software

If the user code needs to use the serial port for communication, the above 3 methods may not be applicable. At
this time, you can use the interface provided by the STC ISP download software to customize a set of dedicated user
download commands (you can specify the baud rate, Check bit and stop bit). If this function is enabled, the ISP
download software will use the user-specified baud rate, check bit and stop bit to send the user download command
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before ISP download, and then send the handshake command. The user only needs to monitor the serial port
command sequence in his own code. When the correct user download command is detected, the software is reset to
the system area to realize the ISP function without power failure.

The following assumes that the user download command is the string "STCISP$", the serial port is set to 115200
baud rate, no parity bit and 1 stop bit. The settings in the ISP download software are as follows:

2 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

MCU Type STCBNBESAV v Pins kuto ~ Code Buffer UART Helper XID Melper Keil ICE Settings STC Math Libras ¢ 1°*
M AT HENIR B Satel (VR Sein 00000k @ 00 71 ES 98 S4 3F 44 50 F5 98 75 D7 DO 75 D€ |
Nin Baud 2400 Max Beud 115200 00010h FF 43 SEISD2ACD2AF S0 FEFFEF PP FPFF PP |
00020h FF FF FF 02 00 2é CO EO CO FO CO 83 CO 82 CO DO
Address - 00030h 75 DO 00 CO 00 CO 01 €O 02 CO 03 CO 04 CO 0§ CO 1
0:0000 @Clear code buffer Open Code File 00040R 06 CO 07 30 96 02 C2 99 30 $2 0B 78 00 7A 00 7¢
Dx0000 Lewr mmo“,, Open FEFRM ¥ile 00050h 4F 12 EE 00 C2 98 DO 07 DO 0€ DO 05 DO 04 DO 03 |
_ 000E0h DO 02 DO 01 DO 00 DO DO DO 82 DO 83 DO FO DO ED
User Password | Self-Define Download | is485 cc ¢ [ * 0C070h 32 78 7F E4 ¥é DE FD 75 81 4F 02 00 03 FF FF ¥F
000BOR FF EF FF FF FF FF FF FF FF FF FF FF FF FF FF IF
This function is mainly realized upgrade 000%0h FF FF ¥F FF FF FF FF FF FF FF FF FF FF FF FF §F
target chip while does mot need pover on 000AOR FF FF FF FF FF FF FF FF FF FF FF FF FF FF FP PP
::::nh“u'}::"d'f‘lﬁ:n‘i:vcﬁ‘°:fﬁ N 06OBOh FF FF FF FF FF FF FY FF FF FF PP FF FF FF PP BF
5 T8 e v ealite i Femt i 000COR FF FF FF FF FF FF FF FF FY FF FT FF PP FF PT Y
000D0h  §F FF §F §F FF FF PF FF FF PF FF FF FF FF PP EF
o - —— g || 000EOR ¥F FF FF FF FY FF FF FF YY FF FT FF FF FT FY I
sudrate 11520 -~ ParityNome -~ Stop 1bit - || 000FOR FF FF FF FF FF FF FF FF FY FF FF FF FF FF FF FF
omnand 53 54 43 49 53 50 24 a ‘
.Hu
- Datalen OEFBF Checksum EDATC?  FillBuffer ClewrBuffer SaveBuffer
ESUNI self-define cosmands before dmm]otdje
| _IRelosd snd download when target file is modi
Send self-define command i.'u&t:r;?::mi:y 24. Olﬂlk
| 'l'nn error
Rownlosd/Program [IGY Sto Jefvecres Conplete | (2022-02-22 18°17:00)
Chack MCV Help Delsy 3 se

: n,\D \IAPISP. hex
B Auto reload the target file Be-Count Infiy - o

A

User sample code is as follows:

C Language Code
/I Operating frequency for test is 11.0592MHz

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

#define  FOSC 11059200UL
#define ~ BR115200 (65536 - FOSC / 4/ 115200)

sfr IAP_CONTR = 0xc7;
sfr AUXR = 0x8e;
sfr P3MO = 0xb2;
sfr P3M1 = 0xb1;
char stage;
void Uartlsr() interrupt 4 /I UART Interrupt Service Routine
{
char dat;
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if (TI)
{
TI=0;
}
if (RI)
{
RI =0;
dat = SBUF;
switch (stage)
{
case 0:
default:
L_Check1st:
if (dat =="S") stage = 1;
else stage = 0;
break;
case 1:
if (dat =="T") stage = 2;
else goto L_Check1st;
break;
case 2:
if (dat =='C") stage = 3;
else goto L_Check1st;
break;
case 3:
if (dat =="1") stage = 4;
else goto L_Check1st;
break;
case 4:
if (dat =="S") stage = 5;
else goto L_Check1st;
break;
case 5:
if (dat =="P") stage = 6;
else goto L_Check1st;
break;
case 6:
if (dat=="%")
IAP_CONTR = 0x60;
else goto L_Check1st;
break;
}
}
}
void main()
{
P3MO0 = 0x00;
P3M1 = 0x00;
SCON = 0x50;
TMOD = 0x00;
AUXR = 0x40;
TH1 = BR2400 >> 8;
TL1 = BR2400;
TR1=1;

/I When the correct user download command is detected

/l reset to system area

/I Set the UART to 8 data bits

/I Set the UART baud rate to 115200
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ES=1;
EA=1;
stage = 0;
while (1)
{
/I User codes
}
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Appendix N Example Routine of ISP download for

STC8H series MCUs using third-party MCU

C language code

/*Note: When using this code to download the STC8H series of microcontrollers, you must execute the Download code before
powering on the target chip, otherwise the target chip will not download correctly.*/

#include "reg51.h"

typedef  bit BOOL;
typedef  unsigned char BYTE;
typedef  unsigned short WORD;

/IMacro and constant definition

#define  FALSE 0

#define  TRUE 1

#define  LOBYTE(w) ((BYTE)(WORD)(w))

#define  HIBYTE(W) ((BYTE)((WORD)(w) >> 8))

#define  MINBAUD 2400L

#define  MAXBAUD 115200L

#define  FOSC 11059200L //Main chip working frequency

#define  BR(n) (65536 - FOSC/4/(n)) /I Calculation formula of serial port baud rate of main chip
#define  TIMS (65536 - FOSC/1000) /I Ims timing initial value of main chip

#define  FUSER 24000000L /ISTC8H Series target chip operating frequency

#define  RL(n) (65536 - FUSER/4/(n)) /ISTC8H Serial target chip baud rate calculation formula
sfr AUXR = 0x8e¢;

sfr P3M1 = 0xB1;

sfr P3MO0 = 0xB2;

/I Variable definitions

BOOL flms; /[1ms flag

BOOL UartBusy; /1 Serial transmit busy flag

BOOL UartReceived; /1 Serial data receiving completion flag
BYTE UartRecvStep; /I Serial data receiving control

BYTE TimeOut; /I Serial communication timeout counter
BYTE xdata TxBuffer[256]; /I Serial data transmission buffer

BYTE xdata RxBuffer[256]; /I Serial data receiving buffer

char code DEMO[256]; // Demo code data
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/I Functions declarations

void Initial(void);

void DelayXms(WORD x);

BYTE UartSend(BYTE dat);

void Commlnit(void);

void CommSend(BYTE size);

BOOL Download(BYTE *pdat, long size);

/I Main function entry
void main(void)
{
P3MO0 = 0x00;
P3M1 = 0x00;

Initial();
if (Download(DEMO, 256))
{
/I download successfully
P3 = 0xff;
DelayXms(500);
P3 = 0x00;
DelayXms(500);
P3 = 0xff;
DelayXms(500);
P3 = 0x00;
DelayXms(500);
P3 = Oxff;
DelayXms(500);
P3 = 0x00;
DelayXms(500);
P3 = Oxff;

else

/I download failed
P3 = Oxff;
DelayXms(500);
P3 = 0xf3;
DelayXms(500);
P3 = Oxff;
DelayXms(500);
P3 = 0xf3;
DelayXms(500);
P3 = Oxff;
DelayXms(500);
P3 = 0xf3;
DelayXms(500);
P3 = Oxff;
}

while (1);
}

/I1ms Timer interrupt service routine
void tmO(void) interrupt 1

{
static BYTE Counter100;
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}

flms = TRUE;
if (Counter100-- == 0)

{

Counter100 = 100;
if (TimeOut) TimeOut--;

/I Serial port interrupt service routine
void uart(void) interrupt 4

{

static WORD RecvSum;
static BYTE RecvIndex;
static BYTE RecvCount;

BYTE dat;
if (TI)
{
TI=0;
UartBusy = FALSE;
}
if (RI)
{
RI =0;
dat =SBUF;
switch (UartRecvStep)
{
case 1:
if (dat != 0xb9) goto L_CheckFirst;
UartRecvStep++;
break;
case 2:
if (dat !'= 0x68) goto L_CheckFirst;
UartRecvStep++;
break;
case 3:
if (dat = 0x00) goto L_CheckFirst;
UartRecvStep++;
break;
case 4:

RecvSum = 0x68 + dat;
RecvCount = dat - 6;
Recvindex = 0;
UartRecvStep++;
break;
case 5:
RecvSum += dat;
RxBuffer[Recvindex++] = dat;
if (Recvindex == RecvCount) UartRecvStep++;

break;

case 6:
if (dat 'I=HIBYTE(RecvSum))  goto L_CheckFirst;
UartRecvStep++;
break;

case 7:
if (dat '= LOBYTE(RecvSum)) goto L_CheckFirst;
UartRecvStep++;
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break;

case 8:
if (dat = 0x16) goto L_CheckFirst;
UartReceived = TRUE;
UartRecvStep++;
break;

L_CheckFirst:

case 0:

default:
Commlnit();
UartRecvStep = (dat == 0x46 ?21:0);
break;

}

/I system initialization
void Initial(void)
{

UartBusy = FALSE;

SCON = 0xd0; /I Serial data format must be 8-bit data + 1-bit even check
AUXR = 0xc0;
TMOD = 0x00;
THO = HIBYTE(T1MS);
TLO = LOBYTE(T1MS);
TRO =1;
TH1 = HIBYTE(BR(MINBAUD));
TL1 =LOBYTE(BR(MINBAUD));
TR1=1;
ETO0=1;
ES=1;
EA=1;
}

/Xms Delay program
void DelayXms(WORD x)

{
do
{
flms = FALSE;
while (1fims);
} while (x--);
}

/I Serial data sending program
BYTE UartSend(BYTE dat)

{
while (UartBusy);

UartBusy = TRUE;
ACC =dat;

TB8 =P;

SBUF = ACC;

return dat;
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/I Serial communication initialization
void Commlnit(void)

{

}

UartRecvStep = 0;
TimeOut = 20;
UartReceived = FALSE;

/I Send serial communication packets
void CommSend(BYTE size)

{

}

/1% STC15H Series of chips for ISP download

WORD sum;
BYTE i;

UartSend(0x46);
UartSend(0xh9);
UartSend(0x6a);
UartSend(0x00);
sum = size + 6 + 0x6a;
UartSend(size + 6);
for (i=0; i<size; i++)
{

sum += UartSend(TxBuffer[i]);
}
UartSend(HIBYTE(sum));
UartSend(LOBYTE(sum));
UartSend(0x16);
while (UartBusy);

Comminit();

BOOL Download(BYTE *pdat, long size)

{

BYTE arg;
BYTE offset;
BYTE cnt;
WORD addr;

/I Shake hands
Comminit();
while (1)
{
if (UartRecvStep == 0)
{
UartSend(0x7f);
DelayXms(10);
}
if (UartReceived)

{
arg = RxBuffer[4];

if (RxBuffer[0] == 0x50) break;

return FALSE;

}

/I Set parameters (set the parameters such as the highest baud rate used by the slave chip and erase wait time)
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TxBuffer[0] = 0x01;

TxBuffer[1] = arg;

TxBuffer[2] = 0x40;

TxBuffer[3] = HIBYTE(RL(MAXBAUD));
TxBuffer[4] = LOBYTE(RL(MAXBAUD));
TxBuffer[5] = 0x00;

TxBuffer[6] = 0x00;

TxBuffer[7] = 0x97;

CommSend(8);

while (1)

{
if (TimeOut == 0) return FALSE;
if (UartReceived)
{

if (RxBuffer[0] == 0x01) break;
return FALSE;

}

[Iprepare

TH1 = HIBYTE(BR(MAXBAUD));
TL1 = LOBYTE(BR(MAXBAUD));
DelayXms(10);

TxBuffer[0] = 0x05;

TxBuffer[1] = 0x00;

TxBuffer[2] = 0x00;

TxBuffer[3] = 0x5a;

TxBuffer[4] = Oxa5;

CommSend(5);

while (1)

{
if (TimeOut == 0) return FALSE;
if (UartReceived)
{

if (RxBuffer[0] == 0x05) break;
return FALSE;

}

/| Erase
DelayXms(10);
TxBuffer[0] = 0x03;
TxBuffer[1] = 0x00;
TxBuffer[2] = 0x00;
TxBuffer[3] = 0x5a;
TxBuffer[4] = Oxa5;
CommSend(5);
TimeOut = 100;
while (1)
{
if (TimeOut == 0) return FALSE;
if (UartReceived)
{
if (RxBuffer[0] == 0x03) break;
return FALSE;
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/I Write user code

DelayXms(10);

addr =0;

TxBuffer[0] = 0x22;

TxBuffer[3] = 0x5a;

TxBuffer[4] = 0xa5;

offset = 5;

while (addr < size)

{
TxBuffer[1] = HIBYTE(addr);
TxBuffer[2] = LOBYTE(addr);

cnt =0;
while (addr < size)
{
TxBuffer[cnt+offset] = pdat[addr];
addr++;
cnt++;
if (cnt >= 128) break;
}
CommSend(cnt + offset);
while (1)
{
if (TimeOut == 0) return FALSE;
if (UartReceived)
{
if (RxBuffer[0] == 0x02) && (RxBuffer[1] =="T")) break;
return FALSE;
}
}

TxBuffer[0] = 0x02;
}

[l Write hardware options

/11 1f you do not need to modify the hardware options, this step can be skipped directly.At this time, all the hardware options
/Il remain unchanged, the frequency of the MCU is the last adjusted frequency

/Il 1f you write the hardware option, the MCU's internal IRC frequency will be fixed to 24MHz,

/11l and other options will be restored to the factory settings.

[ll/Suggestion: Set the hardware options of the slave chip when you use STC-1SP download software the first time.

/Il Do not write hardware options when downloading programs from the master chip to the slave chip.
//DelayXms(10);
[[for (cnt=0; cnt<128; cnt++)
1{
/I TxBuffer[cnt] = 0xff;
I
[ITxBuffer[0
[ITxBuffer[
[ITxBuffer[
[ITxBuffer[ x5a;
[ITxBuffer[4] = 0xa5;
[
[
[
[

X04;
X00;
X00;

0
0
0
0

]
1]

2]

3]

4]
[ITxBuffer[33] = arg;
/ITxBuffer[34] = 0x00;

/ITxBuffer[35] = 0x01;

[ITxBuffer[41] = Oxbf;

[ITxBuffer[42] = Oxbd; /IP5.4 is 1/0 port
[IlITxBuffer[42] = Oxad; //P5.4 is reset pin
[ITxBuffer[43] = 0xf7;

/ITxBuffer[44] = Oxff;
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/ICommSend(45);

/lwhile (1)

1§

/I if (TimeOut == 0) return FALSE;
/I if (UartReceived)

I {

1l if (RxBuffer[0] == 0x04) && (RxBuffer[1] =="T")) break;
1l return FALSE;

I}

I

/I Download completed

return TRUE;

}

char code DEMO[256] =

{
0x80,0x00,0x75,0xB2,0xFF,0x75,0xB1,0x00,0x05,0xB0,0x11,0x0E,0x80,0xFA,0xD8,0xFE,
0xD9,0xFC,0x22,

h

Note: If user needs to set different working frequencies, please refer to the example codes in chapters 7.3.7 and 7.3.8.
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Appendix O Use a third-party application program
to call the STC release project program to download

the ISP of the MCU

The release project program generated by STC's ISP download software is an executable EXE format file. The
user can directly double-click the released project program to run it for ISP download, or call the release project
program in a third-party application for ISP download. Two methods of calling are introduced below.

Simple call

In the third-party application, it is only a simple process of creating and publishing the project program. All other
download operations are carried out in the publishing project program. The third-party application only needs to wait
for the completion of the publishing project program and clean the scene.

VC code

BOOL IspProcess()
{

/I define related variables
STARTUPINFO si;
PROCESS_INFORMATION pi;
CString path;

/I Full path of publishing project program
path = _T("'D:\Work\\Upgrade.exe"');

Il variable initialization
memset(&si, 0, sizeof(STARTUPINFO));
memset(&pi, 0, sizeof(PROCESS_INFORMATION));

/I Set startup variables

si.cb = sizeof(STARTUPINFO);
GetStartupInfo(&si);

si.wShowWindow = SW_SHOWNORMAL;
si.dwFlags = STARTF_USESHOWWINDOW;

/I Create Publish Project Program Process
if (CreateProcess(NULL, (LPTSTR)(LPCTSTR)path, NULL, NULL, FALSE, 0, NULL, NULL, &si, &pi))
{
/I Wait for the publish project program operation to complete
/I Since the main process will be blocked here, it is recommended to create a new working process and wait in the worker
process
WaitForSingleObject(pi.hProcess, INFINITE);
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/I clean up
CloseHandle(pi.hThread);
CloseHandle(pi.hProcess);

return TRUE;

}

else

{
AfxMessageBox(_T("* G/ H#FELIH"™));
return FALSE;

}

Advanced call

The process of creating and publishing project programs in third-party applications, including selecting serial
ports and starting ISP in third-party applications

All ISP download operations such as programming, ISP programming with vibration stopped, and closing the
release project program, do not require interface interaction in the release project program.

VC 15

/I A data structure that defines the parameters of the callback function
struct CALLBACK_PARAM

{

DWORD dwProcessld; /I main process id
HWND hMainWnd; /I main window handle

b

/I Callback function for enumerating windows to get the main window handle
BOOL CALLBACK EnumWindowCallBack(HWND hWnd, LPARAM IParam)

{
CALLBACK_PARAM *pcp = (CALLBACK_PARAM *)IParam;
DWORD id;
GetWindowThreadProcessld(hWnd, &id);
if ((pcp->dwProcessld == id) && (GetParent(hWnd) == NULL))
{
pcp->hMainWnd = hWnd;
return FALSE;
}
return TRUE;
}

BOOL IspProcess()

{
/I define related variables
STARTUPINFO si;
PROCESS_INFORMATION pi;
CALLBACK_PARAM cp;
CString path;

/I the 1Ds of some controls in the publishing project program
const UINT ID_PROGRAM =1046;
const UINT ID_STOP =1044;
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const UINT ID_COMPORT =1009;
const UINT ID_PROGRESS = 1044,

/I Full path of publishing project program
path = _T(*'D:\\Work\\Upgrade.exe");

/I variable initialization

memset(&si, 0, sizeof(STARTUPINFO));
memset(&pi, 0, sizeof(PROCESS_INFORMATION));
memset(&cp, 0, sizeof(CALLBACK_PARAM));

/I Set startup variables

si.ch = sizeof(STARTUPINFO);

GetStartuplnfo(&si);

si.wShowWindow = SW_SHOWNORMAL,; /I If it is set to SW_HIDE here, the operation interface for
publishing the project program will not be displayed, and all ISP operations can be performed in the background

si.dwFlags = STARTF_USESHOWWINDOW,;

/I Create a process for publishing a project program
if (CreateProcess(NULL, (LPTSTR)(LPCTSTR)path, NULL, NULL, FALSE, 0, NULL, NULL, &si, &pi))
{
/I Wait for the release project program process initialization to complete
WaitForlInputldle(pi.hProcess, 5000);

/I Get the main window handle of the publishing project program
cp.dwProcessld = pi.dwProcessld;

cp.hMainWnd = NULL;
EnumWindows(EnumWindowCallBack, (LPARAM)&cp);

if (cp.-hMainWnd = NULL)
{
HWND hProgram;
HWND hStop;
HWND hPort;

/I Get the handle of some controls in the main window of the publishing project program
hProgram = ::GetDIgltem(cp.hMainwnd, ID_PROGRAM);

hStop = ::GetDIgltem(cp.hMainWnd, ID_STOP);

hPort = ::GetDIgltem(cp.hMainWnd, ID_COMPORT);

/I Set the serial port number in the release project program, the third parameter is 0:COM1, 1:COM2, 2:COM3, ...
::SendMessage(hPort, CB_SETCURSEL, 0, 0);

/I Trigger the programming button to start ISP programming
::SendMessage(hProgram, BM_CLICK, 0, 0);

[/ wait for programming to complete,

/I Since the main process will be blocked here, it is recommended to create a new working process and wait in the
worker process

while (!::I1sWindowEnabled(hProgram));

/I Close the release project program after programming is complete
::SendMessage(cp.hMainWnd, WM_CLOSE, 0, 0);

}

/I wait for the process to end
WaitForSingleObject(pi.hProcess,INFINITE);
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/I clean up
CloseHandle(pi.hThread);
CloseHandle(pi.hProcess);

return TRUE;

}

else

{
AfxMessageBox(_T("* G/ H#FELIH"™));
return FALSE;

}
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Appendix P STCB8H series orthogonal decoding

example (courtesy of Chengdu Zhufei Technology)

Entrusted by STC, this article intends to share the use of the enhanced PWM module of the STC8H series of
single-chip microcomputers to realize the orthogonal decoding function, so as to further realize the two-way speed
measurement of the encoder output by the orthogonal code signal.

Hardware platform: Zhufei STC8H8K-64 pin core board + Zhufei 1024 line mini quadrature encoder

Compilation environment: keil VV9.60

Host computer: serial port assistant

From the previous open source library of Zhufei Technology, we can understand that there is no orthogonal
decoding routine in the open source library. The main reason is that STC8H only has two PWM modules. If we
recommend using an orthogonal encoder, it means one encoding. However, this year’s energy-saving group requires a
balanced car to be made, which means that there are two motors, so two encoders are needed. Then the two PWM
modules of the microcontroller will be occupied. However, the motor of the car Control also requires PWM function,
so it is not recommended that you use the PWM module to achieve quadrature decoding. Instead, it is recommended
that you use an encoder with directional output, so that the PWM module can be used by the motor.

Of course, there can also be another idea. It is feasible to use a PWM module to realize the speed measurement of
an encoder with quadrature encoding, another motor uses an encoder with a direction signal, and an ordinary timer to
capture pulses. Yes, but there is no need to be so troublesome.

One more thing to note is that the method of using the PWM module to count and using the timer module to
capture pulse count is different. The PWM module captures the encoder data by counting the edges, which means that
this module counts when a rising or falling edge occurs, and the timer captures pulses to obtain the number of high
and low level flips. Here we will find through experiments that using the same quadrature encoder to rotate 360< the
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encoder data collected by the PWM module is twice the pulse data captured by the timer, but this data does not
increase the accuracy, but the count of the single-chip microcomputer. The way led to double the result.
The following is an example program of using STC8H8K64U to collect quadrature coded signal output encoder:

C Language Code

#include ""headfile.h""

int16 encoder_data;

1

/l@brief PWMA Module Orthogonal Decoding Initialization

/l@param void

/I@return void

/l@since v1.0

/ISample usage: PWMA_encoder_init(); /I Initialize Orthogonal Decoding

//@note
I
void PWMA_encoder_init(void)
{

P_SW2 |= 1<<T7;
PWMA_ARR = 0xFFFF;
counter does not work.

PWMA_CCMR1 |= 1<<0;
direction
PWMA_CCMR?2 |= 1<<0;
edge transitions
PWMA_SMCR |= 1<<0;
counts up/down on the edge of TI2FP2
PWMA_CR1 |= 1<<0;
PWMA_PS |= 1<<2;

/I Enable access to XFR

/I Set the auto-reload value. When the auto-reload value is 0, the
/I '1C1 is mapped on TI1FP1, i.e. use the P10 pin to get the
/I 1C2 is mapped on TI2FP2, that is, using the P22 pin to capture
/I Encoder mode 1, according to the level of TILFP1, the counter

/I Enable PWMA counter
//IChannel 1 of PWMA uses P10, and channel 2 of PWMB uses

P22.

}

1

/I @brief PWMA module obtains the quadrature decoding value
/I @param void

/I @return void

/I @since v1.0

/I Sample usage: encoder_data = PWMA_get_encoder();
/I @note

1
intl6 PWMA_get_encoder(void)

{
intl6 res;
res = PWMA _CNTR;
PWMA_CNTR =0;
return res;

}

Il

Il @brief Interrupt service function of timer 0 5ms

/I @param void

/I @return void

/I @since v1.0

/I Sample usage:

/I Get the quadrature decoding value

/I Save the current counter value
/I clear counter
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/I @note
I
void TMO_Isr() interrupt 1

{
encoder_data = PWMA_get_encoder(); /I Get the quadrature decoding encoder value
}
void main()
{
DisableGlobalIRQ(); /I Disable CPU interrupt
board_init(); /I Initialize internal registers, do not delete this code.
pit_timer_ms(TIM_O, 5); /I Initialize the timer, execute once in 5ms
PWMA_encoder_init(); /I The PWMA module is initialized to the quadrature decoding
function
EnableGlobalIRQ(); //[Enable CPU interrupt
while(1)
{
delay_ms(100); /I Output printing information every 100ms
printf(**encoder_data = %d \r\n"" ,encoder_data); /I UART 1 prints encoder data
}
}

Demo video link: https://www.bilibili.com/video/BV1zT4y177Ht

Video description: We compile the written routine, then download it to the microcontroller, open the serial port
assistant to receive the print data of the microcontroller, rotate the encoder to observe the data changes, we find that
the output data is 0 when the encoder is not rotating, and when the encoder faces Two kinds of values can be output
when rotating in different directions. The faster the rotation, the greater the absolute value of the value. Positive and
negative are used to indicate the two rotation directions. Which direction is positive and which direction is negative
can be defined by yourself. At the same time, we also see from the program example that the print data is 100ms once,
and the data collection is 5ms once, so the printed data is equivalent to intermittent. At the same time, because the
encoder has a high precision of 1024 lines, it is observed that the data changes relatively large. , But if the motor is
driven with no-load fixed PWM duty cycle, you can see that the encoder's data output is very stable.

Screenshot of serial port assistant receiving data:

The figure below is the data of the quadrature-encoded encoder rotating clockwise and the angular velocity
gradually increasing
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if sscom vs.a3.0 S0O/FESEELE
BRED S0\ S & =58

[12:258:08. 163 ]lfir—4#encoder_data = 0
[12:25:08. 276 ]lfir—4#encoder_data = 0
[12:25:09. 388 ]r+—4encoder data =100
[12:25:09. 501 ]+ encoder_data =0
[12:258:08 613 ]lfir—4#encoder_data = 0
[12:25:00. 24 ]lfir—4#encoder_data = 6
[12:25:09. 838 )7+ encoder_data = 15
[12:25:09. 950 ]+ encoder_data = 15
[12: 2610, 06z T+ encoder _data = 44
[12:25:10. 17517~ #encoder _data = B
[12:258:10. 2587+ encoder_data = 67
[12:25:10. 4007+ encoder_data = 67
[12:76:10. 6131+ #encoder_data = 75
[12:25:10. 625 ]Ifir=#encoder_data = 63
[12:28:10. 7377+ encoder_data = 63
[12:25:10. 8507+ encoder_data = 87

[12:25:10. 262 ]ljp+—4rencoder_data = 112

The following figure shows the data when the quadrature-encoded encoder rotates counterclockwise and the angular
velocity gradually increases:

Ik sscom vs.3.0 SO/MEEEERS
ERED s08E TF HE £F7
[12:28:23.33D]l{i{*—*encuder_data =10

[12:28:23. 443 ])fr+ 4 encoder_data = 0
[12:28:25 554 lfr+—#encoder_data = 0
[12:28:25. 667 Ifr+—4encoder_data = 0
[12:28:25. 7a0]lfr+—4 encoder_data = 0
[12:28:25. 892 Jifr—#pencoder_data = —74
[12:28:24. 005 Jifr+—4 encoder_data = —-120
[12:28:24. 117 ]ifr+— 4 encoder_data = —-152
[12:28:24. 229 | Ifr+— 4 encoder_data = —-165
[12:28:24. 342 |ifr+— 4 encoder_data = —Z10
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Append
In Keil

In Keil, relatively
multiple source fil

IX Q Method for Creating Multi-file Projects

small projects generally have only one source file, but for some slightly more complex projects,
es are often required. Here's how to set up a multi-file project:

1. Open Keil firstly and select "New uVision Project ..." from the "Project” menu to complete the creation of an

empty project.

W

File Edit View Flash Debug Peripherals Tools SVCS Window Help

NS 40|

[EIP...lQB...| {}r

[__New Vision Project.. ] I‘? ™ W | = E JE 5| @ ewnro_eror
New Multi-Project Workspace...

Open Project...
Close Project

Export

Manage

Select Device for Target ...
Remove Item

z\ Options..,

Clean Targets

.| Build Target

[Z7] Rebuild all target files
i2 Batch Build

& Batch Setup..,

% Translate..

) Stop build

Build Output

2. In the project tree of the empty project, right-click "Source Group 1" and select "Add Existing Files to Group"

Source Group 1 ™.

.."" from the right-click menu.
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

l—']ﬁ e ﬁ| J& —»a\i‘_’a| 9 | | m ‘R ?5 ‘&l’;? $il_ i

2% Project: Test
4% Targetl

4N Options for Group ‘Source Group 1'..,

Add New Item to Group 'Source Group 1'...
| Add Existing Files to Group ‘Source Group 1'u.
Remove Group 'Source Group 1' and its Files

‘Open Build Log
Rebuild all target files

é Manage Project Items...

Show Include File Dependencies

@QB kiR

| Build Output

<

I Add Existing Files to current Project Group

Simulation

red | |

3. In the file dialog that pops up, add the source file multiple times.
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‘EC:\Users\Liu\Deskto;S\Te&t\Test.uvproj - pVision l =8 =) J
| File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS d@] s aB|9 e| e |B R R EFEERG wwoe B
e ] ] e SR
'I Eéﬁ Project: Test
4% Targetl
' @ [ Source Group 1
] J n
) EHEE O I | Test ;l - £ Ev
&R XA
" | Listings 2020/2/18 14:10
. Objects 2020/2/18 14:10
' £[A Test.c 2020/2/17 22:50
< | .
< | _’_] ‘ it W lTest.. c
@PlGBl & F...|[].,T... l itHA @ IC Source file (k. c)
o AN S \-.i}t N—
| < »
Simulation

Complete the creation of the multi-file project as shown in the figure below.
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1 CUsers\Liu\Desktop\Test\Testuvpro; - pVision
'l File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
| Zd @|r B9 | @ | BB EEE | @ ewwroer =
28 e ] ¥ Target1 EESE . EEE Al
Project 2B Testc ] msrasm ] > %
E% Project: Test 1 [finclude <stceg.h> -
El-s Targetl 2 S . B
L. o—— 3 /BRERSERE N AEETER
— 4 vwvoid PWMS ISR() // interrupt 32
] Teste -
i : SEH
lj Isr.asm 6 if (PWMCFG45 & PWMSCBIF) .
7B { 3
8 PWMCFG45 &= ~PWMSCBIF:
9 }
10 | }
11 L |
12 int main()
I 13 H4{
| 14 P5MO = 0x00;
15 PS5M1 = 0x00;
16 P_SW2 = 0x20;
Kl | B 17 . il
EIP...|@B...] OF. 0. I m y
Build Output q
|
i -
4 »
|| L
I Simulation I
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Appendix R Handling of Compilation Error in Keil

with Interrupt Numbers Greater Than 31

In Keil's C51 compilation environment, only 0 ~ 31 of the interrupt number are supported, that is, the interrupt vector

must be less than 0100H.

IP|'_§Q C31 Development Tools =ARCN X ]
i =] B~
BT 5 $TER AR @
[ 5 MWMERJCOUNTER Z (B052]  UUZBR | n
As 8051 vendors create new parts, morg interrupts are added. The Cx51 Compiler
supports interrupt functions for 32 interfupts (0-31). Uge the interrupt vector address in
the following table to determine the interrupt number.
Interrupt Interrupt E
Number Address Number Address

i} 0003h 16 0083h

1 000Bh 17 008Bh

2 0013h 18 0093h

3 001Bh 19 009Bh

4 0023h 20 00A3h

5 002Bh 21 00ABh

5} 0033h 22 00B3h

7 003Bh 23 00BBh

8 0043h 24 00C3h

9 004Bh 25 00CBh

10 0052h 26 00D3h

11 005Bh 27 00DEh

12 0063h 28 00E3h

13 006Bh 29 00EBh

14 0073h 30 00F3h

15 007Bh 31 00FBh

The following table is a list of interrupts for all current STC series:

Interrupt number Interrupt vector Interrupt type

0 0003 H INTO

1 000B H Timer 0
2 0013 H INT1

3 001B H Timer 1
4 0023 H UART 1
5 002B H ADC

6 0033 H LvD

7 003B H PCA

8 0043 H UART 2
9 004B H SPI

10 0053 H INT2
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1 005B H INT3

12 0063 H Timer 2

13 006B H

14 0073 H System internal interrupt
15 007B H System internal interrupt
16 0083 H INT4

17 008B H UART 3

18 0093 H UART 4

19 009B H Timer 3

20 00A3 H Timer 4

21 00ABH Comparator

22 00B3 H Waveform generator 0
23 00oBB H Waveform generator fault O
24 00C3 H 12C

25 00CBH uUsSB

26 00D3 H PWMA

27 oobB H PWMB

28 00E3 H Waveform generator 1
29 00EB H Waveform generator 2
30 00F3 H Waveform generator 3
31 00OFB H Waveform generator 4
32 0103 H Waveform generator 5
33 010B H \Z/Vaveform generator fault
34 0113 H XVaveform generator fault
35 011B H Touch Key

36 0123 H RTC

37 012B H PO interrupt

38 0133 H P1 interrupt

39 013BH P2 interrupt

40 0143 H P3 interrupt

41 014B H P4 interrupt

42 0153 H P5 interrupt

43 015B H P6 interrupt

44 0163 H P7 interrupt

45 016B H P8 interrupt

46 0173 H P9 interrupt

It is not difficult to find that starting from the interrupt of the waveform generator 5, there will be errors when all
subsequent interrupt service routines be compiled in keil, as shown in the following figure:
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r ——— —
kA ChUsers\Liu\Desktop\Test\Test.uvproj - pVision E@g
File Edit View Project Flash Debug Peripherals Tools SWCS Window Help
o@D oo | m R | SEEE | B ewmroerr E=hES
5t LOAD e = +, A,
S| Targets & d B e > @
Project 1 | ] Testc v X
=] J[g Project: Test 1 #include <stcfg.h> -
[l-45 Targetl b
25 Source Group 1 void PWM5 ISR() interrupt 32
[T Test -
ke 591 if [PWMCFG45 & PWMSCBIF) 1
& [ { 1
7 PWMCFG45 &= ~PWMSCEIF:
B I }
=)
1o -
" 11 int main()
I 12 A
i3 PEMO = 0=00;
14 PEM1 = 0=00;
‘l | ﬂ }'5- P_SW2 = 0xBO; R
@@B... {1F. 0,1 ] ¢ m b
Build Output o 8|
Rebuild target 'Target 1°' e
compiling fest.c...
Test.c(4) :| error C130: '"interrupt': wvalue out of range
Target not)] created.
Build Time Elapsed: 00:00:00 L
F] 3
Simulation
b

There are three ways to deal with this kind of error: (All of them need the help of assembly code, the first method is
recommended)
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Method 1: Borrow Interrupt Vector 13

Among interrupts 0 ~ 31, the 13th is a reserved interrupt number, we can borrow this interrupt number.

The steps are as follows:

1. Change the interrupt number the compilation reported error to 13", as shown below:

C:\Users\Liu\Desktc;piT;\Test.uvproj - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NMBSHd@| 2 B9 o | @ | B %A X EEEE B rwaroeror [«] =
& €~ J| I""‘E'n| Target 1 E]A\| & = 5
Project a ] Testcr v X
=% Project: Test 1 #include <stc8g.h> -
i %7 Targetl 2 F
=% Source Group1 3 void PWMS_ISR() interfupt 13
L] Test AR
G 5 if (PWMCFG45 & PWMSCBIF) 3
| | 6 { b
7 PWMCFG45 &= ~PWMSCBIF;
|| 8 | }
g }
30 -
11 int main()
12 ¢
13 PSMO = 0x00:
14 PSM1 = 0x00:
4] I —,] }E P_SW2 = 0x80; =
Ee..[@e..[ (3 r.[0,7.] || ¢ . | &
Build Output 2
i\
< »
Simulation

2. Create a new assembly language file, such as "isr.asm", add it to the project, and add "LJMP 006BH"

"0103H", as shown below:

at the address

C:\Users\Liu\Desktc;p&Te;si\Test.uvproj - pVision { ) 90_@1_{\@@&
File Edit View Project Flash Debug Peripherals Tools SVYCS Window Help
NS Ad@| 2 B9 | @ | B % A8 EEEE @ rwaroero EEE
\@ @' .‘|I""}'U|Target1 E’s\lﬁ e A"@
Project 2 ] Testc ] Israsm X %
2% Project: Test 1
=g Targetl 2 CSEG AT 0103H
= Source Group 1 z LaMP OOSEH
|l
[ ] Test.c 5 END
< |
Ee..|@s..| Or. 0,1 || <] i | r
Build Output 2 &
< »
Simulation

3. Compile successfully.
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Now, after being compiled by Keil's C51 compiler, there is an "LIMP PWM5_ISR" at 006BH and an "LJMP 006BH"
at 0103H, as shown in the figure below:

- =
LA C\Users\Liu\Desktop\Test\Test.uvproj - pVision E@g
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NEda| B9 @ |m | = = /= /2| @ ewwrp_eFDr [ &
O =1 = = = =
R wren > LDEEEEZ- ) 2-82-2- 8- x-
Registers R (B Disassembly B
Regicter | Value & C:0x0069 oo NCP
—Regs g WoE [}
0 000 C:0x006E 020022  LJMP PWMS_ISR(C:0022)
rl D}{DU L OwrOneE L0 JIO0
rZ Oz00 C:0x006F oo NCP
W r3 000 C:0x0070 oo NCP
rd 000 o AwnnT o0 HOP
rS Oz00
B 000 I
T 000 v o L
=] Sys C:0x0101 o0 HOP
a Ox00 — C:0x0102 00 NGP _
b 000 3: LJMP 0065H SEEHE 13 S R ER AT A O Mt
=L C:0x0103 020068 LJMP C:006B
b g}_{g'f . C:0x0106 00 NG
iy
. PN C:0x0107 o0 HOP it
ﬂ Project = Registers o '|'_|' T o T »
Command ) Lall STack + Logals »
f Load "C:\\Users‘\\Liu\\Desktop\\Test\\Test" » | poc Location/Value T
W MAIN C:0x0003

4 i | »

> 1 | i

ASM ASSIGN BreakDisable BreakEnable cg‘_‘ICaIIStack+LocaIs |

Memory 1

Simulation

When the PWMS interrupt occurs, the hardware will jump to the 0103H address automatically to execute "LJMP
006BH", and then execute "LIMP PWM5_ISR" at 006BH to jump to the real interrupt service routine, as shown in
the figure below:

- —

kA C\Users\Liu\Desktop\Test\Test.uvproj - pVision E@g
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
NMEEd@| + -@|9 || m | = = /= /2| @ ewwrp_eFor [+ &
gEo v o | DREEDR- G-®- G- @ -

Registers o @ Disassembly o
Register |‘.I'alue =~ C:0x0020 20FE SJMP C:0020 -
= Regs ol 3: void PWMS_ISR() interrupt 13 |:|

| ¥0 0000 bt
1 Oxl0 C:0x0022 COEQ PUSH ACC (0xE0D)
¥2 000 5: if (PWMCFG45 & PWMSCEIF)
¥3 0=00 C:0x0024 ESFE MOV L, PWMCFG45 (0XFE)
[l rd 0=00 C:0x0026 30ETO3  JNB 0xE0.7,C:002C
r3 Oz00 6t {
;2 g:gg T: PWMCFG45 &= ~PWMSCBIF:
|| = ays C:0x0029 S3IFETF  ANL PWMCFG45 (0XFE) , $#0x7F
a Ox00 — 8: H
b 000 a: 3
C:0x002C DOEQ ACC (0xEQD)
Sp_ma D=7 C:0x002E 32 RETI
EC $ E'Efutv TURUUZ T r T HU,TURIT i
I =] Project | 5 Registers ¢r|'_|H T o T ) 3
Command R [@ Call Stack = Locals 1 @
Load "C:\\Users\\Liu\\Desktop'\Test\\Test" » | pame Location/Value T
¥ MAIN C:0:0003
Wl [ M | |
> 1 o
LSM LSS5IGH BreakDiszable EBreakEnable r;;‘_‘]CaII Stack = Locals Memaory 1
Simulation
After the execution of the interrupt service routine is completed, it returns through the RETI instruction. The entire
interrupt response process just executed an additional LIMP statement.
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Method 2: Similar to method 1, borrow unused interrupt numbers from 0 to 31 in

user program.
For example, in the user's code, if the INTO interrupt is not used, the above code can be modified similarly to method
1

. — . .
ﬂ C:\Users\Liu\Desktop\Test\Test.uvproj - pVision [’E‘@Ig
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
S| s @9 | @ | BB BN EEEE| @ rwrroeror [« 5
%3 @",’|L“"‘E}V|Target1 ES\I&”":\‘;?M@
Project iy ] Testc = ] Israsm | v X
2“3 Project: Test 1 #include <stc8g.h> -
=l Targetl 2 - F
5@ Source Group1 3] void PWM5_ISR() interrupt 0 //3EMEIINTOFHT
A1ELL
I 510 Teste 5 if (PWMCFG45 & PWMSCBIF) 3
| stc8g.h e { =
] Israsm 7 PWMCFG45 &= ~PWMSCBIF;
8 - }
R 9: 1}
10 -
| 11 int main()
] 12 ¢
i3 PSMO = 0x00:
14 PSM1 = 0x00;:
41 I _)I 15 P_SWZ = 0x80; o
Il &p..|@s..| OF.[0,1. || <] i | v
Build Output o [&
linking... -
Program Size: data=9.0 xdata=0 code=65
llcreating hex file from "Test"... [
| "Test"” - 0 Error(s), O Warning(s). |’E
Build Time Elapsed: 00:00:01 ':'
< »
| Simulation
T — e —— — S S = o —_—
m C:\Users\Liu\Desktop\Test\Test.uvproj - pVision [’Ei@lg
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS H@| 2 @9 o | | P ®B BB EE/EE| B rwiroer = 5
‘& :@',‘|L‘[¢F|Targetl Ba§\|é"i\’e'7m@
Project 2 ] Testc ' ] Israsm | > %
B Project: Test - 1
| 5D Targetl 2 CSEG AT 0103H ;RIR R E SRR A\ O HulE
[ .F Source Group1 3 LJMP 0003H ;PR B InToF R AT N O HhE
|| 9
1] Testc z o
| stc8g.h
] Israsm
< | |
Be..[@e.| Or. (0,7 || <] m | b
| Build Output 2 [
linking... -
Program Size: data=9.0 xdata=0 code=65
llcreating hex file from "Test"... (=
"Test"” - 0 Error(s), O Warning(s). |’E
Build Time Elapsed: 00:00:01 ':'
< »
Simulation
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@ ———
ChUsers\Liv\Desktop\Test\Test.uvpraoj - pVision =i

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
NS HG| & B9 |4 | BB MM JE 15 | @ pwwirp_eFDr [ 5
#Ee vt u»|[OEREEZDE- 0 )2-2-2- @8- -

Registers n Disassembly o
Register I Value; DNat TaTalalal Falr TaTa ket T _TD [~ Ne T :
C:0x0003 020025 LJME PWMS ISR (C:0025) I |_|
DXDU L1, LOU T IIx()
f 000 12: {
Q00 13: PEMO = 0x00;
Q00 . g CLR B
a0 S . R . . o SU Y
D0 _ poMl = 0x00:
gxgg C H OKOQOE E‘.E,f"ﬂ NO'iF DEWI { Aw™00 i
X
C:0x0102 00 HCOP
00— 3: LJME 0003H LR Bl nTo R ET AT A O M4t
Oz 00 C:0x0103 020003 LJME C:0003
T =~ HEE
D07 C:0x0107 oo NOP
; E:0x00 | C:0x0108 00 NOP i
[El Project | = Registers < '|':|~ T o T F
\| Command n Call Stack = Locals a
Load "C:\\Users\\Liu\\Desktop\\Test\\Test" » | pome Location/Value T
W MAIN C:0x0006

< i | »

> | o

LSM LASS5IGH BreakDiszable EBreakEnable | gg?jCaIIStack+Locals |

Memory 1

Simulation

The execution effect is the same as Method 1. This method is applicable to the situation where multiple interrupt
numbers greater than 31 need to be remapped.
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Method 3: Define the interrupt service routine as a subroutine, and then use the
LCALL instruction in the interrupt entry address in the assembly code to execute

the service routine.
The steps are as follows:
1. Remove the "interrupt" attrlbute from the interrupt service routine firstly and define it as an ordinary subroutine.

C\Users\Llu\Desktop\Test\Test uvproj - pVision C=nrst
| File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
\“ldxﬂ§| L B9 o4 B W == JE M| @ ewwrp_erDr [«] =
RN | I""E‘m| Target 1 E];M d = e >R
Project 2 _] Testet | | ] Israsm v X
=% Project: Test 1 #include <stc8g.h> %
=% Targetl 2 =
= & o BE BR =] oo
= % Source Group 1 3 //BTE 'E%*ZT&./(T'%@ =F
i 4 void PWMS5 ISR() // 1nt6v upt 32
2] Testc C— = 5 s S48
L] stc8gh GE 1f (PWMCFG45 & PWMSCBIF) 3
] Israsm 7
8 PWMCFG45 &= ~PWMS5CBIF;
9 }
10 }
< b B
12 int main{()
13 4
i4 PSMO = 0x00:
4] I —,] 15 PSM1 = 0x00: o
. @s..| Or. U1 | | <ot -7 '
Build Output 7 &
linking... - I
Program Size: data=9.0 xdata=0 code=&7
creating hex file from "Test”... r
"Test"” - 0 Error(s), O Warning(s). 'E‘
Build Time Elapsed: 00:00:01 B
' < »
& Simulation

2. Then enter the code shown in the flgure below at address 0103H of the assembly file.

. C\Users\Llu\Desktop\Test\Test uvproj - pVision C=nAcl
| File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Lj&]@| A9 e | R m B | EEE | ® ewwareror [ 5
@ o R - | I""Z'D| Target 1 [+ a§\| R el
Project i1 ] Testc | ] Israsm v X
B % Project: Test > 1 EXTRN  CODE (PWM5_ISR)
f -4 Targetl 2 B VNN WAV S
S@ Source Group1 3 CSEG AT O0103H RERRERs T A O
&) Tet 4 PUSH acc
SR L ESC 5 PUSH __ psy i
L] ste8g.h ¢ [ zcazz pwMs 1sm cEERRS TR
] Israsm 7 POP PSW
| 8 POP acc
‘ E RETI
. i0
11 END
[ |
|
| < | 2
Er. @s.| Or. 0,7.] || <] i | b
Build Output 2 &
Miinking... -

|Program Size: data=3.0 xdata=0 code=&7

creating hex file from "Test"... i
| "Test"™ - 0 Error(s), 0 Warning(s). =
Build Time Elapsed: 00:00:01 =

< b

Simulation
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3. After compiling, you can find the interrupt service routine at the address of 0103H.

kA C\Users\Liu\Desktop\Test\Test.uvproj - pVision E@g
I File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
NS @] ¢ B9 o | @8N M| EEE G| B ewireo =] 5
RO BT n > DEBERZ- B H- @
Registers o Disassembly n
Recistar | Valua + C:0x0101 00 HCP -
= Regs C:0x0102 OCI_ HCP A
....... 40 x00 T TOSH  BLC
....... vl 000 C:0x0103 COED PUSH ACC (0xE0)
"""" r2 Q=00 EH PUSH PSW
"""" ¥3 0=00 C:0x0105 CoDo PUSH PSW (0xD0) .
"""" rd 000 &: LCALL  PWMS_ISR PEERSETER
"""" ™ s C:0x0107  12002E LCALL  PWMS_ISR(C:002E)
....... o = L
_______ T 0x00 T: PCFE PSW
M| =-5v= C:0x010R DODO PCP PSW (0xD0)
....... a Ox00 — &: BEOP RCC
3 Q=00 C:0x010C DOED PCP ACC(0OxED)
a9: RETI
! D=0 C:0x010E 32 RETI
"""" L C:0x00 | T:ox010F 00 ToE Il
[E Project | = Registers < T:IH T o T 3
|| Command n Call Stack = Locals n
Load "C:\\Uzers\\Liu\\Desktop\\Test\\Test" + | e Location/Value T
9 MAIN C:050003
' T |
| .
> «I | B
LS5M ASS5IGN BreakDisable BreakEnable | ;ngaIIStack+Locals | ] Memory 1
Simulation

This method does not need to remap interrupt entries. But there is a problem with this method. It requires the user to
check the disassembly code of the C program to determine which registers need to be pushed onto the stack in the
assembly file. PSW, ACC, B, DPL, DPH and RO ~ R7 are included generally. In addition to the PSW must be pushed
onto the stack, registers which are used in the user subroutine must be pushed onto the stack.
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Appendix S Electrical Characteristics

S.1 Absolute Maximum Rating

Parameters

Minimum

Maximum

UNIT

Description

Storage temperature

-55

+125

Operating temperature

+85

If the operating temperature is higher than
85<C (such as around 125<C), due to the large
temperature drift of the internal IRC clock
frequency at high temperature, it is
recommended to use an external high
temperature clock or crystal oscillator. In
addition, when the temperature is high, the
frequency does not run fast, and it is
recommended to use a working frequency
below 24M; if the system must run at a higher
temperature, please use an external high-
reliability low-frequency active clock.

If the working temperature is around -55<C,
the working voltage should not be too low. It
is strongly recommended that the MCU-VCC
voltage should not be lower than 3.0V. In
addition, the rising speed of the power supply
must also be as fast as possible, preferably at
the millisecond level.

Operating Voltage

1.9

5.5

VDD to ground voltage -0.3

+5.5

1/0 port to ground voltage -0.3

VDD+0.3

<K<

S.2 DC ELECTRICAL CHARACTERISTICS (3.3V)

(VSS=0V, VDD=5.0V, test temperature =25C)

Symbol Parameter MIN TYPLImItT\/l AX ONIT Test Conditions

) Power-down mode current - 0.4 - UA
lwkT Power-down Wake-up timer - 1.5 - UuA
lvo Low-voltage detection module - 10 - UA
lcmp Comparator power consumption - 90 - UuA
Idle mode current (6MHz) - 0.88 - mA

lipL Idle mode current (12MHz) - 1.0 - mA
Idle mode current (24MHz) - 1.16 - mA
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Idle mode current (internal 32KHz) - 0.48 - mA
Normal mode current Cinternal 0.48 A Equivalent to 0.5M
32KH2) ) ' ) m of traditional 8051
Equivalent to 7M
Normal mode current (500KHz) - 0.88 - mA of traditional 8051
Equivalent to 8M
Normal mode current (600KHz) - 0.88 - mA of traditional 8051
Equivalent to 9M
Normal mode current (700KHz) - 0.90 - mA of traditional 8051
Equivalent to 11M
Normal mode current (800KHz) - 0.91 - mA of traditional 8051
Equivalent to 12M
Normal mode current (900KHz) - 0.91 - mA of traditional 8051
Equivalent to 13M
Normal mode current (1MHz) - 0.94 - mA of traditional 8051
I i i Equivalent to 26M
NOR Normal mode current (2MHz) 1.05 mA of traditional 8051
Equivalent to 40M
Normal mode current (3MHz) - 1.17 - mA of traditional 8051
Equivalent to 53M
Normal mode current (4MHz) - 1.26 - mA of traditional 8051
Equivalent to 66M
Normal mode current (5MHz) - 1.40 - mA of traditional 8051
Equivalent to 79M
Normal mode current (6MHz) - 1.49 - mA of traditional 8051
Equivalent to
Normal mode current (12MHz) - 2.09 - mA 158M of traditional
8051
Equivalent to
Normal mode current (24MHz) - 3.16 - mA 317M of traditional
8051
- - 0.99 v Turn on Schmitt
trigger
Vi Input low voltage - - 107 Y Turn off Schmitt
trigger
1.18 - - Turn on Schmitt
. v trigger
ViHL Input high voltagel(general 1/O) 109 - - Y Turn off Schmitt
trigger
ViH2 Input high voltage2(RST pin) 1.18 - 0.99 \'4
loLt Output low-level sink current - 20 - mA Port voltage 0.45V
ot Output high level current (bi-direction 200 270 i UA
mode)
lorz Output high level current (Push-pull i 20 i mA Port voltage 2.4V
mode)
I Logic 0 input current - - 50 uA Port voltage OV
It Logical 1 to 0 transition current 100 270 600 UuA Port voltage 2.0V
Reu 1/0 port pull-up resistor 5.8 5.9 6.0 KQ
1/0 high current drive, 1/O fast 25 MHz PxDR=0,
conversion PxSR=0
1o 1/0 high current drive, 1/O fast 22 MHz PxDR=1,
speed conversion PxSR=0
P 1/0 low current drive, 1/0 slow 16 MHz PxDR=0,
conversion PxSR=1
1/0 low current drive, 1/0 slow 12 MHz PxDR=1,
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conversion PxSR=1
10 MHz Turn off all
Fastest speed analog and digital
filtering
Compar Analog filter time 0.1 us
ators 0 LCDTY=0
Digital filter time 142 sysltenlz LCDTY=n
cloc (n=1~63)
Power-down mode power consumption
IPo2 when the comparator is enabled ) 400 i UA
Power-down mode power consumption
IPo3 when LVD is enabled ) 470 i UA
S.3 DC ELECTRICAL CHARACTERISTICS (5V)
(VSS=0V, VDD=5.0V, test temperature =25°C)
Limits ..
Symbol Parameter MIN TYP MAX ONIT Test Conditions
Ipp Power-down mode current - 0.6 - uA
lwkT Power-down Wake-up timer - 4.4 - UA
lLvp Low-voltage detection module e 30 - UuA
lcmp Comparator power consumption - 90 - UA
Idle mode current (6MHz) = 0.58 - mA
| Idle mode current (12MHz) - 0.98 - mA
1ot Idle mode current (24MHz) - 1.10 - mA
Idle mode current (internal 32KHz) - 1.25 - mA
Normal mode current Cinternal - 0.58 - A Equivalent to 0.5M
32KH2) m of traditional 8051
0.97 Equivalent to 7M
Normal mode current (500KHz) mA of traditional 8051
0.97 Equivalent to 8M
Normal mode current (600KHz) mA of traditional 8051
1.00 Equivalent to 9M
Normal mode current (700KHz) mA of traditional 8051
1.01 Equivalent to 11M
Normal mode current (800KHz) mA of traditional 8051
1.01 Equivalent to 12M
on Normal mode current (900KHz) mA of traditional 8051
1.03 Equivalent to 13M
Normal mode current (1MHz) mA of traditional 8051
1.15 Equivalent to 26M
Normal mode current (2MHz) mA of traditional 8051
1.27 Equivalent to 40M
Normal mode current (3MHz) mA of traditional 8051
1.35 Equivalent to 53M
Normal mode current (4MHz) mA of traditional 8051
1.49 Equivalent to 66M
Normal mode current (5MHz) mA of traditional 8051
Normal mode current (6MHz) ) 1.59 ) mA Equivalent to 79M

of traditional 8051
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- 2.19 - Equivalent to
Normal mode current (12MHz) mA 158M of traditional
8051
- 3.27 - Equivalent to
Normal mode current (24MHz) mA 317M of traditional
8051
- - 1.32 v Turn on Schmitt
Vi Input low voltage - - 148 Y Turnt;#%ecrhmitt
trigger
1.60 - - Turn on Schmitt
. M trigger
ViH1 Input high voltagel(general 1/O) 54 - - Y Turn off Schmitt
trigger
ViH2 Input high voltage2(RST pin) 1.60 - 1.32 \Y/
loL1 Output low-level sink current - 20 - mA Port voltage 0.45V
| Output high level current (bi-direction 200 270 R
OH1 uA
mode)
lorz Output high level current (Push-pull - 20 - MA Port voltage 2.4V
mode)
I Logic 0 input current - - 50 UA Port voltage OV
It Logical 1 to 0 transition current 100 270 600 UA Port voltage 2.0V
Rpu 1/0 port pull-up resistor 4.1 4.2 4.4 KQ
1/0 high current drive, 1/O fast 36 MHz PxDR=0,
conversion PXSR=0
1/0 high current drive, 1/O fast 32 MHz PxDR=1,
1/0 conversion PxSR=0
speed I/0 low current drive, 1/0 slow 26 MHz PxDR=0,
conversion PxSR=1
1/0 low current drive, 1/0 slow 22 MHz PxDR=1,
conversion PxSR=1
10 MHz Turn off all
Fastest speed analog and digital
filtering
Compar Analog filter time 0.1 us
ators 0 LCDTY=0
Digital filter time system
42 clock LCDTY=n
(n=1~63)
Power-down mode power consumption
IPo2 when the compffrator is enableﬂ ) 460 i UA
Power-down mode power consumption
IPo3 when LVDpis enabled i ) 520 i UA

S.4 Internal IRC temperature drift characteristic (reference

temperature 25 °C)

Range
MIN | TYP | MAX

Temperature
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-40°C~85C -1.38%~+1.42%

-20°C~65C -0.88%~+1.05%

S.5 Low voltage reset threshold voltage (test temperature 25 °C)

Level \oltage
MIN TYP MAX
POR (1.69V~1.82V)
LVRO 2.0V (1.88V~1.99V)
LVR1 2.4V (2.28V~2.45V)
LVR2 2.7V (2.58V~2.76V)
LVR3 3.0V (2.86V~3.06V)
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Appendix T Application Considerations

T.1 Notes on STC8H series |0 ports

1. For the 10 ports of STC8H series chips, except for the ISP download ports P3.0 and P3.1, the initial
modes of the remaining 10 ports after power-on are high-impedance input mode, and the user cannot
directly output the level, so the user initializes the program It is necessary to use the PxMO0 and PxM1
registers to initialize the corresponding 10 mode in order to be used normally.

2. All 1/0 ports of STC8H series chips can be set to quasi-bidirectional port mode, strong push-pull output
mode, open-drain output mode or high-impedance input mode. In addition, each I/O can independently
enable internal 4K Pull resistance

3. STC8H series chips will not automatically set the 10 port mode for special 10, such as ADC port, serial
port, 12C port, and SPI port. The user must set the corresponding port to the appropriate mode.

4. If the enable P5.4 pin is a reset pin, the reset level is low

5. Special attention: Since all 1/0s of STC8H series (except ISP download port P3.0/P3.1) are in high-
impedance input mode after power-on, the external level of 1/O is not fixed. The MCU directly enters the
power-down mode/stop mode, which will cause extra power consumption of the 1/0. Before the MCU
enters the power-down mode/stop mode, all 1/0 ports must be set according to the actual situation. mode,
all unused external floating 1/0s need to be set as quasi-bidirectional ports, and output a high level fixed.
Especially for chips with some pins, since some I/O ports inside the chip are not wired to external pins,
these 1/Os are also in a floating state, and these 1/0s also need to be set as quasi-bidirectional ports. And
fixed output high level.

T.2 Notes on STC8H2K64T series

1. STC8H2K®64T series A version of the chip, when setting the PO, P1, P5 port I/O port interrupt enable bit
register POINTE,PLINTE and P5INTE will affect the digital input enable registers POIE, P1IE, P5IE of
PO, P1, and P5.

2. When testing the ADC function of the A version of the STC8H2K64T series chip, do not set the POIE,
P1IE and PSIE registers, because the settings are invalid.

3. The RTC function of version A chips of STC8H2K®64T series has yet to be improved, please do not use

4. Special attention: Since all 1/0s of STC8H series (except ISP download port P3.0/P3.1) are in high-
impedance input mode after power-on, the external level of 1/O is not fixed. The MCU directly enters the
power-down mode/stop mode, which will cause extra power consumption of the 1/0. Before the MCU
enters the power-down mode/stop mode, all 1/0 ports must be set according to the actual situation. mode,
all unused external floating 1/0s need to be set as quasi-bidirectional ports, and output a high level fixed.
Especially for chips with some pins, since some /O ports inside the chip are not wired to external pins,
these 1/Os are also in a floating state, and these 1/0s also need to be set as quasi-bidirectional ports. And
fixed output high level.

T.3 Notes on STC8H4K64TLR series

1. When the clock source of the RTC selects an external 32.768K crystal oscillator, it is necessary to turn
off the digital channel of the crystal oscillator connected to pins P1.6 and P1.7, otherwise there will be
additional leakage after entering the STOP mode. (Set both bits 6 and 7 of register P1IE to O to close the
digital channels of P1.6 and P1.7)

T.4 Notes on STC8H8K64U series

1. For the B version chip of STC8H8K64U, the RTC cannot use the internal 32K as the clock source.
2. For the B version chip of STC8H8K64U, the comparator cannot select the ADC channel as the positive
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input.
3. The B version chip of STC8H8K64U will consume about 3uA after entering the power saving mode.
For the above 3 problems, the C version of STC8H8K64U will all be modified correctly
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Appendix U PCB design guidance for touch keys

The touch key has strict requirements on PCB design, otherwise its effect will be greatly reduced or even fail.lt is
recommended that users follow the following principles when designing PCB:
1. Follow the basic principles of common digital-analog hybrid circuit design.
The capacitive touch button module integrates an analog circuit for precise capacitance measurement, so it
should be treated as an independent analog circuit when designing the PCB. Follow the basic principles of
common digital-analog hybrid circuit design.
2. Use star grounding
The ground wire of the touch chip should not be shared with other circuits. It should be connected to the
ground point of the board's power input separately, which is usually called "star grounding".
3. The impact of noise generated on the power supply on the touch chip
The power ripple and noise should be as small as possible. It is best to use an independent trace to take power
from the power supply point of the board and add filtering measures. Do not share the power circuit with other
circuits.
4. The connection between the IC and the sensing board should be as long as possible, so that it has an
approximate distributed capacitance, as shown in the figure below.

R

Nl
s

b r

5. The size and gap of the key induction plate (capacitive sensor)

In the case of meeting the aesthetic design requirements of the panel, the optimal touch sensing effect must be
obtained through a reasonable arrangement of the size of the sensing plate and the interval size. The induction
plate is placed on the bottom layer, and the IC is also placed on the bottom layer. There should be no vias
between the induction plate and the IC. The distance between the edges of adjacent sensing plates is
preferably at least 1.5mm (dimension D in the figure below). If the PCB area allows, try to use a larger
distance. The distance between the copper paving and the induction plate is 0.5mm (dimension E in the figure
below).
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(i 50 VT vl D ek B0 2 0 S 25 kA R0 B 9 R T 0 B A 8 1 R

s I A
W - B/A=3/4
1 2mm=A<=20mm
[@A: 12mm= ¢ <20mm
FH 40 iz il MK 8% 2 ) L.
D= 1. bim
7 5 ) BiE
E=0.5mm

6. Copper plating
The bottom layer can be covered with grid copper or solid copper. Note that the distance between the
copper and the induction plate is 0.5mm. The silk screen information of the top layer is printed on the
button. The frame shape of the silk screen is the same as the bottom sensor plate. The top layer
corresponding to the bottom sensor plate should not be covered with copper, otherwise the touch action
will be shielded. The copper on the top layer is the same as the copper on the bottom layer.

7. Wiring processing
It is better to use a smaller line width for the connection between the sensor plate and the IC, such as
between 10 and 15 mils. The connection between the induction plate and the touch chip should not cross
the lines with strong interference, high frequency, and high current. Do not run other signal lines within
1.5mm of the connection between the sensor pad and the touch chip, the farther away the better. The top
layer corresponds to the bottom sensor plate and connecting line, it is best not to put any line.
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Appendix V QFN/DFN packaged components

welding method

In the package form of STC products, the more popular QFN and DFN packages have been added. Since the
pins of the chip in this package are at the bottom of the chip, manual soldering is difficult. There are small companies
on the market that specialize in welding engineering samples, which can undertake engineering sample proofing. If
users need to weld by themselves, please refer to the following welding method.

1. Firstly, you need to prepare the following tools: electric soldering iron, hot air gun, tweezers, fixing frame and
other tools

2. The PCB boards and chips that need to be soldered are as follows:

3. Tin the pads of the chip on the board:
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4. Then apply tin to the bottom of the chip. After the tin is applied, it should be flattened to reduce the tin as much as
possible, but it cannot be eliminated.

5.Adjust the temperature of the hot air gun, the actual air output is about 240 degrees, because the quality of the air
gun is different, adjust it according to the actual situation.

N\

““u\f‘ '2 0

400 .

4 " U
6. Put the chip on the pad, be sure to place it straight, and then blow it with a hot air gun at a uniform speed until the
tin melts, usually within 20 seconds.
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8. The effect after welding
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Appendix W About whether to bake before reflow

soldering

According to the requirements of the International Moisture Sensitivity Level 3 (MSL3) specification, the
SMD components must be reflowed within 168 hours and 7 days after the vacuum packaging is unpacked. If not,
they must be baked again at high temperature.

SOP/TSSOP plastic tubes cannot withstand high temperatures above 100 degrees, and must be reflow
soldered within 7 days after unpacking. Otherwise, remove the plastic tubes that cannot withstand high
temperatures above 100 degrees before reflow soldering, put them in metal trays, and re-bake them. Baking:
110~125°C, 4~8 hours

LQFP/QFN/DFN trays can withstand high temperatures above 100 degrees, and must be reflowed within 7
days after unpacking.
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Appendix X Precautions for STC8H series MCU to

replace STC15 series

B MCU instructions

The instruction code of STC8H series is completely consistent with STC15 series, so the code of STC15 series is
transplanted to STC8H,The operation is still correct, but the instruction speed of the STC8H series is faster than that
of the STC15 series. The instruction system of the STC15 series belongs to the STC-Y5 series of instructions, while
the instructions of the STC8H series belong to the STC-Y6 series of instructions. Most of the instructions of the STC-
Y6 series are executed. Only one CPU clock is required. If there is a command delay code in the user code, it needs to
be adjusted. For the comparison of each instruction, please refer to the instruction table of the STC download
software, as shown in the figure below:

= 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

| MCVU Type STCBHBESAU Pinzs Auto Demo Code Baudrate Tool Timer Tool Delay Teol Web Site *

COM Port Prolific PL2303GL USB Seriel | Soan :
; = Mnemeni ¢ Byte(s) | Period(STC-16) || Period(sTC-15) | Period(sT
i 2 2
St S0 S 2 1550 SERTES sTCe sTCis sre10/11/ ’
Address ACALL all 2 3 4 6
020000 @Clear code buffer Open Code File ADD A, $i8 2 i 2 2
Dx 000K lear EEFRON buffer 0 " ADD A, d8 - ! 2 3
sxzbos ADD A, GRi 1 1 2 3
User Password Self-Define Download FS485 Cc ¢ !* ADD A En 1 1 1 2
- ADDC A, $i8 2 1 2 2
This function is mainly realized upgrade ADDC A d8 2 1 2 3
target chip while does not need pover on ADDC A, @Ri 1 1 > 3
users oan alzo define a hey or other = < =
external trigger, then the code will reset ADDC A, En 1 ! ! “
to ISF, also can realize the Function AP W11 2 3 3 3
‘ AL A i 2 1 2 2
sudrate 11520 « Parity None Stop 1bit - ANL A, 48 2 1 2 3
Command £3 54 43 49 53 50 24 LA, G : : * >
AL A, En 1 1 1 2
0 ez : AL C. /151 2 i 2 3

Send self-define cosmands before downlosd
|_IRelosd and download when target file is modi

MV ¢ STCEHzKE4Y
Send self-define command A vi’r:ion 1.4

Set frequency. 24. O0OMH:

1 Ro~Pr Adjusted frequency. 24. 010MH:
| B sud/Proprem s R SEAL Trim error 0 040%

Chack MCU Help Delsy 3 s

. D, \Deno \IAPISY. hex
B Auto reload the target file Be-Count Infiy

[ JReload and download when terget file is modified *lease Projec Release Help Get NDD-SN | _1Beep PasaTimes 10992 Reget

m /O port

After the STC8H series MCU is powered on, the 1/0O mode is different from that of the STC15 series. All 1/0
ports of STC15 series single-chip microcomputers are in 8051 quasi-bidirectional port mode after power-on. In the
I/0 of STC8H series single-chip microcomputers, except for ISP download pins P3.0/P3.1 which are quasi-
bidirectional port modes, all the other 1/O ports are in high-impedance input mode after power on. The traditional
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8051 and STC 15 series single-chip microcomputers are in quasi-bidirectional port mode and output high level after
power-on. Often customers use 1/0O to drive motors or LED lights in their systems, so there will be moments when the
single-chip microcomputer is powered on. Move it once or the LED will flash once. The 1/O of the STC8H series is in
high-impedance input mode after power-on, which can avoid this kind of malfunction of the motor and LED.

Because in the 1/0 of STC8H series single-chip microcomputer, except ISP download pin P3.0/P3.1 which is
quasi-bidirectional port mode, all other 1/O ports are in high-impedance input mode after power-on, so when users
need Before the 1/O ports of STC8H series output signals, the two registers PxMO0 and PxM1 must be used to set the
1/0 working mode.

B Reset foot

The P5.4 port of the STC8H series and STC15 series is generally used as a normal 1/O port. When the user sets
P5.4 as the reset pin function during ISP download, the P5.4 port is the reset of the microcontroller Pin (RESET pin).
For the STC15H series, when the reset pin is high, the microcontroller is in the reset state, and when the reset pin is
low, the microcontroller is released from the reset state. The reset levels of STC8 series and STC15H series are
reversed, that is, for STC8H series, when the reset pin is low, the microcontroller is in the reset state, and when the
reset pin is high, the microcontroller is released from the reset state.

Therefore, when the user enables the reset pin function of port P5.4, it is necessary to pay attention to the reset
level.

B ADC
The addresses of the ADC_CONTR, ADC_RES and ADC_RESL 3 registers of STC8H series and STC15 series are
the same.But the STC8H series adds two new registers: ADCCFG and ADCTIM.

STC15 series start ADC conversion bit ADC_START is located at BIT3 of register ADC_CONTR, while
STC8H series is located at BIT6 of ADC_CONTR

The STC15 series ADC conversion complete flag ADC_FLAG is located at BIT4 of the register ADC_CONTR,
while the STC8H series is located at BIT5 of ADC_CONTR

STC15 series ADC speed control is ADC_SPEED located at BIT6-BIT5 of register ADC_CONTR, and STC8H
series is located at BIT3-BITO of ADCCFG

The alignment control bit ADRJ of the STC15 series ADC conversion result is located at BIT5 of the register
CLK_DIV, while the alignment control bit RESFMT of the STC8H series is located at BIT5 of ADCCFG

The STC8H series adds a more precise ADC conversion timing control mechanism, which can be set through the
register ADCTIM

B EEPROM

The waiting time for EEPROM erasing and programming of STC15 series is set by Bit2-Bit0 of the register
IAP_CONTR. The setting is only an approximate frequency range value. The STC8H series adds a new register
IAP_TPS (SFR address: OF5H), dedicated to setting EEPROM erasing In addition to the waiting time for
programming, and the user does not need to calculate, just fill in IAP_TPS directly according to the current CPU
working frequency, and the hardware will automatically calculate the waiting time. (For example: the current CPU
operating frequency is 24MHz, you only need to fill in 24 to IAP_TPS).
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Appendix Y Precautions for STC8H series single-

chip microcomputer to replace STC8A/8F series

m /O port

After the STC8H series MCU is powered on, the I/0 mode is different from that of the STC8A/8F series. All 1/0
ports of STCBA/8F series single-chip microcomputers are in 8051 quasi-bidirectional port mode after power-on. In
the I/O of STC8H series single-chip microcomputers, except for ISP download pins P3.0/P3.1 which are quasi-
bidirectional port modes, the rest All of the I/O ports are in high impedance input mode after power on. The
traditional 8051 and STC 15/8A/8F series single-chip microcomputers are in quasi-bidirectional port mode and output
high level after power-on. Often customers’ systems use I/O to drive motors or LED lights, so the single-chip
microcomputer will be powered on. The motor will move or the LED will flash. The 1/0O of the STC8H series is in
high-impedance input mode after power-on, which can avoid this kind of malfunction of the motor and LED.

Because in the 1/0 of STC8H series single-chip microcomputer, except ISP download pin P3.0/P3.1 which is
quasi-bidirectional port mode, all other 1/O ports are in high-impedance input mode after power-on, so when users
need Before the 1/0 ports of STC8H series output signals, the two registers PxMO0 and PxM1 must be used to set the
1/0 working mode.

B Reset foot

The P5.4 port of the STC8H series and STC8A/8F series is generally used as a normal 1/0 port. When the user
sets P5.4 as the reset pin function during ISP download, the P5.4 port is a microcontroller The reset pin (RESET pin).
For the STCBA/8F series, when the reset pin is high, the microcontroller is in the reset state, and when the reset pin is
low, the microcontroller is released from the reset state. The reset levels of STC8H series and STC8A/8F series are
reversed, that is, for STC8H series, when the reset pin is low, the microcontroller is in the reset state, and when the
reset pin is high, the microcontroller is released from the reset state.

Therefore, when the user enables the reset pin function of port P5.4, it is necessary to pay attention to the reset
level.

B EEPROM

The waiting time for erasing and programming of EEPROM of STC8A/8F series is set by Bit2-Bit0 of the
register IAP_CONTR. The setting is only a rough frequency range value. The STC8H series adds a new register
IAP_TPS (SFR address: 0F5H), dedicated to setting The waiting time of EEPROM erasing and programming, and the
user does not need to calculate, just fill in IAP_TPS directly according to the current CPU operating frequency, and
the hardware will automatically calculate the waiting time. (For example: the current CPU operating frequency is
24MHz, you only need to fill in 24 to IAP_TPS)
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Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC)

>

Some
products supply information m<m_~_m_mc
QFN48 <6mm*6mm>
Price & Package
LQFP48 <9mm*9mm>
Online debug itself > | > | >
Support software USB download directly > | > | >
Support RS485 download > | > | >
Password can be set for next update > | > | >
Program encrypted transmission (Anti-blocking) = = | =
Clock output and Reset > > | >
Internal high presision Clock (adjustbal under 36 MHz) = | =
Internal high reliable reset circuit with 4 levels optional reset threshold voltage = | =
Watch-dog Timer = | =
Internal LVD interrupt (can wake-up CPU) = | =
Comparator (May be used as ADC to detect external power-down) = | =
15 channels high speed ADC (8 PWMs can be used as 8 DACs) S ENE
Power-down Wake-up timer = | =
16-bit advanced PWM timer with Complementary symmetrical dead-time ® | ©
Timers/Counters (T0-T4 Pin can wake-up CPU) w |
MDU16 AIm_\aém_‘m 16-bit Multiplier and Divider) = | =
RTC = | =
LED driver = | =
Touch key = | =
12C which can wake-up CPU = | =
SPI1 which can wake-up CPU = | =
UARTSs which can wake-up CPU S|
All 1/O ports support interrupts and can wake up MCU = = | =
Traditional 1/0 interrupt(INTO/INT1/INT2/INT3/INT4) (can wake-up CPU) == | =
Maximum 1/O Lines |33
EEPROM 100 thousand times) (Byte) MEE
Enhanced Dual DPTR increasing or decreasing NN
xdata Internal extended SRAM (Byte) X X%
idata Internal DATA RAM(Byte) 218 |3
Flash Code Memory (100 thousand times) (Byte) SX|B¢|F x
Operating voltage (V) v el
5188
¥ | ¥ | ¥
MCU m w w_
5|55

Appendix Z Internally tested models
Z.1 STC8H2K64T-35I-LQFP48/QFN48

Z.1.1 Features and Price

STCB8H Series Manual
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Up to 64Kbytes of Flash memory to be used for storing user code

Configurable EEPROM size, 512bytes single page for being erased, which can be repeatedly erased more than 100
thousand times.

v' In-System-Programming, ISP in short, can be used to update the application code. No special programmer is needed.

v" Online debugging with single chip is supported, and no special emulator is needed. The number of breakpoints is
unlimited theoratically.

» SRAM
v/ 128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)
v' 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)
v 2048 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language program)

»  Clock
v" Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 36MHz), adjustable while ISP and can be
divided to lower frequency by user software, 100KHz for instance.

v' Error: £0.3% (at the temperature 25°C)
v -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65C)

v" Internal 32KHz low speed IRC with large error

v' External crystal (4MHz~33MHz) and external clock
Users can freely choose the above 3 clock sources

»  Reset
v" Hardware reset
v' Power-on reset. Measured voltage is 1.69V~1.82V. (Effective when the chip does not enable the low voltage reset
function)
The power-on reset voltage is a voltage range consisting of an upper limit voltage and a lower limit voltage.
When the operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of the power-on reset, the
chip is in a reset state; when the voltage rises from OV to the upper threshold voltage of power-on reset, the chip
is released from the reset state.
v' Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset pin while ISP
download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
v' Watch dog timer reset
v Low voltage detection reset. 4 low voltage detection levels are provided, 1.9V, 2.3V, 2.8V, 3.0V.
Each level of low-voltage detection voltage is a voltage range consisting of an upper limit voltage and a lower
limit voltage. When the operating voltage drops from 5V / 3.3V to the lower limit threshold voltage of low-
voltage detection, the low-voltage detection takes effect. When the voltage rises from 0V to the upper threshold
voltage, the low voltage detection becomes effective.
v' Software reset
v' Writing the reset trigger register using software

v
v

»  Interrupts

v 29 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INTL(Supports rising edge and falling
edge interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge interrupt only), INT4(Supports
falling edge interrupt only), timer O, timer 1, timer 2, timer 3, timer 4, UART 1, UART 2, UART 3, UART 4, ADC,
LVD, SPI, I2C, comparator, PIWMA, PWMB, RTC, TKS, EXP0, EXP1, EXP2, EXP3, EXP4, EXP5.

v' 4interrupt priority levels

v' Interrupts that can wake up the CPU in clock stop mode: INTO(P3.2), INT1(P3.3), INT2(P3.6), INT3(P3.7), INT4(P3.0),
TO(P3.4), T1(P3.5), T2 (P1.2), T3 (P0.4), T4 (P0.6), RXD (P3.0/P3.6/P1.6/P4.3), RXD2 (P1.0/P4.6), RXD3(P0.0/P5.0),
RXDA4(P0.2/P5.2), 12C_SDA(P1.4/P2.4/P3.3) and comparator interrupt, low voltage detection interrupt, power-down
wake-up timer.

»  Digital peripherals
v' 5 16-bit timers: timer0, timerl, timer2, timer 3, timer 4, where the mode 3 of timer 0 has the Non-Maskable Interrupt
(NMI in short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.

v' 4 high speed UARTSs: UART1, UART2, UART3, UART4, whose maximum baudrate clock may be FOSC/4

v" 8 channels/2 groups of enhanced PWM, which can realize control signals with dead time, and support external fault
detection function. In addition, supports 16-bit timers, 8 external interrupts, 8 external captures and pulse width
measurement functions.

v" SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

v I2C: Master mode or slave mode are supported.

v' MDUL16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit divided by 16-bit, 16-

bit multiplied by 16-bit, data shift, and data normalization operations.

v"1/0 port interrupt: All I/0s support interrupts, each group of I/0 interrupts has an independent interrupt entry address, all
1/0 interrupts can support 4 types interrupt mode: high level interrupt, low level interrupt, rising edge interrupt, falling
edge interrupt.

»  Analog peripherals
v' Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-to-digital
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conversion. The maximum speed can be 800K (800K ADC conversions per second)

v' ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is 1.19V when the
chip is shipped)

v/ Comparator. A set of comparator (The CMP+ port and all ADC input ports can be selected as the positive terminal of
the comparator. So the comparator can be used as a multi-channel comparator for time division multiplexing)

v" Touch key: The microcontroller supports up to 16 touch keys. Every touch key can be enabled independently. The
internal reference voltage is adjustable with 4 levels. Charge and discharge time settings and internal working frequency
settings are flexible. The touch key supports wake-up CPU from low-power mode.

v' LED driver: can drive up to 256 (8*16*2) LEDs; support common cathode mode, common anode mode and common
cathode/common anode mode; support 8-level grayscale adjustment (brightness adjustment)

v' DAC: 8 channels advanced PWM timer can be used as 8 channels DAC

» GPIO

v" Upto 44 GPIOs: P0.0~P0.7, P1.0~ P1.7 (No P1.2), P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-impedance input mode

v' Except for P3.0 and P3.1, all other I/O ports are in a high-impedance state after power-on. User must set the I/O ports
mode before using them. In addition, the internal 4K pull-up resistor of every I/O can be enabled independently.

»  Package
v LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>
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Z.1.2 Pinouts
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Z.2 STC8H4K64LCD-45I-L QFP64/QFN64/L QFP48/QFN48

Z.2.1 Features and Price(Quasi 16-bit MCU with 16-bit hardware

multiplier and divider MDU16)

»  Selection and price (No external crystal and external reset required with 15 channels 12-bit ADC)
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> Core
v Ultra-high speed 8051 Core with single clock per machine cycle, which is called 1T and the speed is
about 12 times faster than traditional 8051
v" Fully compatible instruction set with traditional 8051
v' 42 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
» Operating voltage
v 1.9V~55V
»  Operating temperature
v' -40°C~85°C(The chip is produced in -40°C~125°C process. Please refer to the description of the
electrical characteristics chapter for applications beyond the temperature range)
»  Flash memory

v
v

v

Up to 64Kbytes of Flash memory to be used to store user code

Configurable EEPROM size, 512bytes single page for being erased, which can be repeatedly erased
more than 100 thousand times.

In-System-Programming, ISP in short, can be used to update the application code. No special
programmer is needed.

Online debugging with single chip is supported, and no special emulator is needed. The number of
breakpoints is unlimited theoratically.
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> SRAM

v

128 bytes internal direct access RAM (DATA, use keyword data to declare in C language program)

v' 128 bytes internal indirect access RAM (IDATA, use keyword idata to declare in C language program)

v 4096 bytes internal extended RAM (internal XDATA, use keyword xdata to declare in C language
program)

» Clock

v Internal high precise RC clock IRC(IRC for short, ranges from 4MHz to 45MHz), adjustable while ISP
and can be divided to lower frequency by user software, 100KHz for instance.
v" Error:£0.3% (at the temperature 25°C)
v’ -1.35%~+1.30% temperature drift (at the temperature range of -40<C to +85<C)
v’ -0.76%~+0.98% temperature drift (at the temperature range of -20°C to 65°C)

v"Internal 32KHz low speed IRC with large error

v' External crystal (4AMHz~33MHz) and external clock

Users can freely choose the above 3 clock sources
> Reset

v

v

Hardware reset
v" Power-on reset. Measured voltage is 1.69V~1.82V. (Effective when the chip does not enable the
low voltage reset function)
The power-on reset voltage is a voltage range consisting of an upper limit voltage and a lower
limit voltage. When the operating voltage drops from 5V / 3.3V to the lower limit threshold
voltage of the power-on reset, the chip is in a reset state; when the voltage rises from 0V to the
upper threshold voltage of power-on reset, the chip is released from the reset state.
v" Reset by reset pin. The default function of P5.4 is the I/O port. The P5.4 pin can be set as the reset
pin while ISP download. (Note: When the P5.4 pin is set as the reset pin, the reset level is low.)
Watch dog timer reset
Low voltage detection reset. 4 low voltage detection levels are provided, 1.9V, 2.3V, 2.8V, 3.0V.
Each level of low-voltage detection voltage is a voltage range consisting of an upper limit voltage
and a lower limit voltage. When the operating voltage drops from 5V / 3.3V to the lower limit
threshold voltage of low-voltage detection, the low-voltage detection takes effect. When the
voltage rises from QV to the upper threshold voltage, the low voltage detection becomes effective.
Software reset
v" Writing the reset trigger register using software

AN

» Interrupts

v

AN

42 interrupt sources: INTO(Supports rising edge and falling edge interrupt), INT1(Supports rising edge
and falling edge interrupt), INT2(Supports falling edge interrupt only), INT3(Supports falling edge
interrupt only), INT4(Supports falling edge interrupt only), timer 0, timer 1, timer 2, timer 3, timer 4,
UART 1, UART 2, UART 3, UART 4, ADC, LVD, SPI, I12C, comparator, P’WMA, PWMB, RTC, TKS,
P1, P2, P3, P4, P5, P6, P7, LCM driver, DMA receive and transmit interrupts of UART 1, DMA
receive and transmit interrupts of UART 2, DMA receive and transmit interrupts of UART 3, DMA
receive and transmit interrupts of UART 4, DMA interrupt of SPI, DMA interrupt of ADC, DMA
interrupt of LCM driver and DMA interrupt of memory-to-memory.

4 interrupt priority levels

Interrupts that can wake up the CPU in clock stop mode: INTO(P3.2), INT1(P3.3), INT2(P3.6),
INT3(P3.7), INT4(P3.0), TO(P3.4), T1(P3.5), T2(P1.2), T3(P0.4), T4(P0.6),
RXD(P3.0/P3.6/P1.6/P4.3), RXD2(P1.0/P4.6), RXD3(P0.0/P5.0), RXD4(P0.2/P5.2),
12C_SDA(P1.4/P2.4/P3.3), SPI_SS(P5.4/P2.2/P3.5), Comparator interrupt, LVD interrupt, Power-
down wake-up timer and interrupts of all 1/0O ports.

» Digital peripherals

v

v

v

5 16-bit timers: timer0, timerl, timer2, timer3, timer4, where the mode 3 of timer 0 has the Non-
Maskable Interrupt (NMI in short) function. Mode 0 of timer 0 and timer 1 is 16-bit Auto-reload mode.
4 high speed UARTs: UART1, UART2, UART3, UART4, whose maximum baudrate clock may be
FOSC/4

8 channels/2 groups of enhanced PWM, which can realize control signals with dead time, and support
external fault detection function. In addition, supports 16-bit timers, 8 external interrupts, 8 external
captures and pulse width measurement functions.

SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

12C: Master mode or slave mode are supported.
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v

MDU16: Hardware 16-bit Multiplier and Divider which supports 32-bit divided by 16-bit, 16-bit

divided by 16-bit, 16-bit multiplied by 16-bit, data shift, and data normalization operations.

RTC: Support year, month, day, hour, minute, second, sub-second (1/128 second). And supports clock

interrupt and a set of alarm clocks (Note: A version of the chip does not have this function)

1/0 port interrupt: All I/Os support interrupts, each group of I/O interrupts has an independent interrupt

entry address, all 1/O interrupts can support 4 types interrupt mode: high level interrupt, low level

interrupt, rising edge interrupt, falling edge interrupt. Provides 4 levels of interrupt priority and
supports power-down wake-up function.

DMA: support Memory-To-Memory, SPI, UART1TX/UART1RX, UART2TX/UART2RX,

UART3TX/UART3RX, UART4TX/UART4RX, ADC(Automatically calculates the average of

multiple ADC results), LCM

LCM (TFT color screen) dirver: support 8080 and 6800 interface, and support 8-bit and 16-bit data

width (Note: A version of the chip does not have this function)

v/ 8 bits 8080 data bus: 8 bits data lines (TDO~TD7), READ signael (TRD)c WRITE signal (TWR),
RS line (TRS)

v 16 bits 8080 bus: 16 bits data lines (TDO~TD15), READ signael (TRD)c WRITE signal (TWR),
RS line (TRS)

v' 8 bits 6800 bus: 8 bits data lines (TDO~TD7), enable signal (TE) , READ and WRITE signal
(TRW), RS line (TRS)

v 16 bits 6800 bus: 16 bits data lines (TD0O~TD15), enable signal (TE) , READ and WRITE signal
(TRW) , RS line (TRS)

v" Note: If you use 8-bit data lines to control the TFT screen, you generally need TDO~D7,
TRD/TWR/TRS, 11 data and control lines, plus 2 common I/Os to control chip selection and reset
(many TFT color screen chip selections and reset manufacturer has carried out automatic
processing, does not need software control)

LCD dirver: support up to 4COM*40 SEGs and 8 levels grayscale adjustment

» Analog peripherals

v" Ultra high speed ADC which supports 12-bit precision 15 channels (channel 0 to channel 14) analog-
to-digital conversion. The maximum speed can be 800K(800K ADC conversions per second)

v" ADC channel 15 is used to test the internal reference voltage. (The default internal reference voltage is
1.19V when the chip is shipped)

v" Comparator. A set of comparator (The CMP+ port and all ADC input ports can be selected as the
positive terminal of the comparator. So the comparator can be used as a multi-channel comparator for
time division multiplexing)

v' DAC: 8 channels advanced PWM timer can be used as 8 channels DAC

» GPIO

v" Up to 61 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.4, P6.0~P6.7,
P7.0~P7.7

v' 4 modes for all GPIOs: quasi_bidirectional mode, push-pull outputmode, open drain mode, high-
impedance input mode

v" Except for P3.0 and P3.1, all other I/O ports are in a high-impedance state after power-on. User must
set the 1/0 ports mode before using them. In addition, the internal 4K pull-up resistor of every 1/O can
be enabled independently.

» Package
v LQFP64 <12mm*12mm>, QFN64 <8mm*8mm>, LQFP48 <9mm*9mm>, QFN48 <6mm*6mm>
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Z.2.2 Pinouts

oN
=
Q
Q
g 5 8
oI 3 T
n 0 w =
s o s
19 I a
o N& 8 = =2
Q900 £ ok
292 8 2 23 z %‘ Note:
==z § § ~ § S 2 ﬁ g0 1. ADC's external reference power supply pin
[2 > .
%% Tap @, o'd 2 = ‘,,“fl ADC_VRef+ must not be floating. It must be
o~
zaolhx L9 SNG4 connected to an external reference power
==337g08 - 0gx%Q supply or directly connected to Vcc.
Egggoqm"ﬂﬁmvmxéo“ﬂ . R
gaz7 = 02g9s e 5% g2a 2. 1f USB download is not required, P3.0/P3.1/
FEEEEY: g s E EE: g g £ P3.2 cannot be at low level at the same time
MOAN—TAOTONAMN—TAOMNOLN A i i
PRI N N NN S e when the chip is reset.
[ o N o M I W o W o W W o M o My M a M Wy M0
F58LIQIIITBERBIY
SEG22/MISO_2/SDA_2/IPWM3P_2/A12/P2.4 49 32 [ P5.0/RxD3_2/CMP+_2/COMO/TK8
SEG21/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 50 31 [ P3.4/TO/T1CLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
TK6/SEG20/PWMA4P_2/A14/P2.6 51 30 1 P3.3/INTL/MISO_4/SDA_4/PWMA4N_4/PWM7_2
TK7/SEG19/PWM4N_2/A15/P2.7 52 29 [ P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
SEG3/PWM5_4/P7.4 53 28 [1P3.1/TxD
SEG2/PWM6_4/P7.5 54 27 [ P3.0/RXD/INT4
SEG1_2/PWM7_4/P7.6 55 26 [ ] P6.7/PWM4N_3 mcuvee
SEGO_2/PWM8_4/P7.7 56 LQFP64 25 [ P6.6/PWM4P_3 T
SEG18/ALE/P4.5 57 24 ] P6.5/PWM3N_3
SEG17/RxD2_2/P4.6 58 QFN64 23 ] P6.4/PWM3P_3 ZZUAL _[oau
TK12/SEG16/T3_2/PWM5_3/RxD3/ADC8/ADO/PO.0 59 22 [] P4.0/MOSI_3 T I
TK13/SEG15/T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 60 21 [] Gnd/AGnd
TK14/SEG14/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 61 20 ] ADC_VRef+
TK15/SEG13/T4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 62 19 JvecAvee — ] =
SEG12/T3/ADC12/AD4/P0.4 6 @ 18 [ P5.4/NRST/MCLKO/SS/SS_3/PWM2P/PWM6_2/ADC2/T2/TK2/ADC_ETR

TK10/SEG11/RxD4_2/P5.2 64 17 [ TCap T
0.1u I

SEG9/T3CLKO/ADC13/AD5/P0.5

SEG8/PWMETI2_2/T4/ADC14/AD6/P0.6

SEG37/PWMI1N_3/P6.1

SEG38/PWM2P_3/ADC6/P6.2

TK4/SEG1/SDA/MISO/PWM3P/ADC4/P1.4

TK5/SEGO/SCL/SCLK/PWM3N/ADC5/P1.5

SEG39/PWM2N_3/ADC7/P6.3

TKO/SEG6/RxD2/PWM1P/ADCO/P1.0

XTALI/PWM5_2/TxD_3/PWM4N/P1.7

SEG4/TxD2_2/P4.7
TK3/T2CLKO/MOSI/PWM2N/ADC3/P1.3

SEG36/PWM1P_3/P6.0

SEGT7/T4CLKO/AD7/P0.7

TK11/SEG10/TxD4_2/P5.3

TK1/SEG5/TXxD2/PWM1N/ADC1/P1.1
XTALO/MCLKO_2/RxD_3/PWM4P/P1.6

- 1170 -



STCB8H Series Manual

2/CMP+_3/COM1/TK9

Note:

1. ADC's external reference power supply pin
ADC_VRef+ must not be floating. It must be
connected to an external reference power supply or
directly connected to Vcc.

2. If USB download is not required, P3.0/P3.1/P3.2
cannot be at low level at the same time when the chip
is reset.

SEG22/MISO_2/SDA_2/PWM3P_2/A12/P2.4 []
SEG21/SCLK_2/SCL_2/PWM3N_2/A13/P2.5 ]
TK6/SEG20/PWM4P_2/A14/P2.6 [
TK7/SEG19/PWM4N_2/A15/P2.7 [}

SEGI18/ALE/P4.5 ]

SEG17/RxD2_2/P4.6 [}
TK12/SEG16/T3_2/PWM5_3/RxD3/ADC8/ADO/P0.0 [
TK13/SEG15T3CLKO_2/PWM6_3/TxD3/ADC9/AD1/P0.1 [
TK14/SEG14/T4_2/PWM7_3/RxD4/ADC10/AD2/P0.2 [}
TK15/SEG13/T4CLKO_2/PWM8_3/TxD4/ADC11/AD3/P0.3 []
SEG12/T3/ADC12/AD4/P0.4 [}

TK10/SEG11/RxD4_2/P5.2 ]

36 [ _1P2.3/A11/PWM2N_2/PWM8/MOSI_2/SEG23
35 [1P2.2/A10/PWM2P_2/PWM7/SS_2/SEG24

37
38
39
40

34 [P2.1/A9/PWMIN_2/PWM6/SEG25

33 [1P2.0/A8/IPWM1P_2/PWM5/SEG26

32 []P4.4/RDITxD_4/SEG27

31 [JP4.3/RxD_4/SCLK_3/SEG28

30 [JP4.2/WR/SEG29

29 [JP4.1/MISO_3/CMPO_2/PWMETI_2/SEG30

LQFP48
QFN48

28 [JP3.7/INT3/TXxD_2/CMP+/SEG31

27 [JP3.6/INT2/RxD_2/CMP-/COM3
26 [ _]P3.5/TL/TOCLKO/SS_4/PWMFLT/PWMFLT2/COM2

25 [P5.1TxD3

24
23
22
21
20
19
18
17
16
15
14
13

[ P5.0/RXD3_2/CMP+_2/COMO/TK8
1 P3.4/TO/T1CLKO/MOSI_4/PWM4P_4/PWM8_2/CMPO
] P3.3/INT1/MISO_4/SDA_4/PWM4N_4/PWM7_2

] P3.2/INTO/SCLK_4/SCL_4/PWMETI/PWMETI2
MCuU-vVCC

1 P3.1/TxD

1 P3.0/RXD/INT4 20| Jow

—1 P4.0IMOSI_3 T T

[ 1 Gnd/AGnd

— ADC_VRef+ L

[—]Vcc/lAVee —M8M =

] P5.4INRST/MCLKO/SS/SS_3/PWM2P/PWM6_2/ADC2/T2/TK2/ADC_ETR

e

SEG9/T3CLKO/ADC13/AD5/PO.

TK11/SEG10/TxD4_2/P5
SEG8/PWMETI2_2/T4/ADC14/AD6/PO.

7
0
1

SEG7/T4CLKO/AD7/PO

TKO/SEG6/RXxD2/PWM1P/ADCO/P1
TK1/SEG5/TxD2/PWMIN/ADC1/P1

uu

u

SEG4/TxD2_2/P4.

TK4/SEG1/SDA/MISO/PWM3P/ADC4/P1.
TK5/SEGO/SCL/SCLK/PWM3N/ADC5/P1

5

uty

XTALI/PWMS5_2/TxD_3/PWM4N/P1.7

TK3/T2CLKO/MOSI/PWM2N/ADC3/P1.3

XTALO/MCLKO_2/RxD_3/PWM4P/P1.6

[ ] TC. ﬂ
! 0.luI
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Appendix AA Update Records

® 2022/3/9
1. Update data sheet

® 2021/12/21
1. STC8H8K64U adds LQFP32 and TSSOP20 pin diagram
2. Correct typos in the document
3. Add new product MCU notice information

® 2021/12/17

1. Revise the description of automatic switching from SPI master mode to slave mode
2. Update RTC sample program

3. Change the reset pin name to NRST in all pin diagrams

4. Revise the timing calculation formula of timer 2/3/4

5. Update the selection price list

6. Update the pin diagram and pin description of STC8H8K64U

® 2021/11/23

1. Retype the EEPROM application example program

2. Add appendix "STC Simulation User Manual" chapter

3. Add detailed description to read-only special function register (CHIPID)

4. Increase the use of VID and the allocation of PID in USB product development
5. Add the pin diagram of LQFP32 and TSSOP20 of STC8H4K64TLR series

® 2021/11/16

1. Add the chapter "Unique 1D Number and Important Parameters Stored in Read-Only Special Function
Registers"

2. Add a sample program for reading important parameters from read-only special function registers

3. Add the appendix chapter of "USB Emulation Step Demonstration™

4. Add EEPROM application example program

® 2021/10/27

1. Correct the description of LCD operating voltage setting register

2. Update the interrupt structure diagram

3. Correct typos in the document

4. All BMMs are renamed to DMA

5. Update the supply information of STC8H3K64S2 series and STC8H3K64S2 series

6. Add the application precautions of using external crystal oscillator for RTC of STC8H4K64TLR system

® 2021/10/8
1. Update the port switching table for 8-bit data and 16-bit data in the LCM chapter
2. Correct typos found in the document
3. Add the description of external interrupts to the interrupt source table in the Interrupt System chapter
4. Take screenshots using the new version of the software in the Emulator chapter in the appendix
5. Added the chapter "How to Test I/O Ports" in the appendix

® 2021/9/26

1. Add a sample program for serial port DMA timeout processing and data verification

® 2021/8/30
1. Modify the title of some chapters
2. Add the chapter "Notes on Baking Before Reflow Soldering" in the appendix

® 2020/8/26
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1. Add the chapter of timer calculation formula

2. Add the chapter of serial port baud rate calculation formula

3. Added 16-bit advanced PWM output frequency calculation formula chapter

4. Add ADC related calculation formula chapter

5. Add 12-bit ADC static parameter reference data

6. Add the parameter of the number of clocks required for MDU16 operation

7. Increase the time parameter required for EEPROM operation

8. The special function registers in all chapters are listed separately as directory subsections for easy searching
9. Precautions for adding STC8H series MCU to replace STC8A/8F series

® 2020/8/21
1. Modify some errors in the description of the document
2. Added description to the 16-bit advanced PWM timer chapter
3. The first set of 16-bit advanced PWM timer PWML1 is renamed PWMA
4. The second group of 16-bit advanced PWM timer PWMZ2 is renamed to PWMB
5. Add "Using PWM to realize complementary SPWM" sample program

® 2020/8/10

1. Add watchdog timer chapter
2. Organize the chapter on wake-up timer
3. Add the appendix chapter about STC download tool usage instructions

® 2020/8/6

1. Explain the working temperature

2. Add a sample program of 16-bit advanced PWM timer for measuring period, duty cycle, high level and low
level width

3. Added the description of the external 32.768KHz crystal oscillator control register X32KCR

4. Add the application circuit diagram downloaded using the universal USB to serial tool

5. Update application notes

® 2020/7/16

1. Add description of BUS_SPEED register

2. Added soldering instructions for QFN/DFN packaged chips

3. Add reference circuit diagram of BLDC brushless DC motor drive (without HALL)

4. Add quadrature encoder mode sample program

5. Add the orthogonal decoding example provided by Chengdu Zhufei Technology, see Appendix L

6. Add EEPROM programming instructions

7. Add the method of setting U8W/U8-Mini to pass-through mode in the chapter of downloading = application
circuit diagram

® 2020/7/3
1. Modify the problem of disordered layout of some text in the file
® 2020/7/2

1. Add STC8H2K64T series

2. Add the appendix chapter, "How to reset the user program to the system area for ISP download without power
failure"

3. Add the appendix chapter, "Develop your own ISP program using STC's IAP series MCU"

4. Add the appendix chapter, "Precautions for STC8H series MCU to replace STC15 series"

5. Add appendix chapter, "Official website description”

6. Add LED driver description chapter

7. Add touch button description chapter

8. Added RTC real-time clock description chapter

9. Add ADC conversion timing diagram in ADC chapter

® 2020/6/15
1. Add ADC_VRef+ pin description
2. Added instructions for using diodes and resistors in the USB to serial reference circuit
3. Modify the description of the I/O port drive current control register PXDR (1: normal drive current; O: strong
drive current)
4. Add description of 12C slave device address

® 2020/6/8
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1. Add the description of the fastest ADC conversion speed

2. Detailed description of 12C bus speed setting

3. Update analog USB and hardware USB mode ISP download reference circuit diagram

4. Add the preset user-selectable internal IRC frequency description during hardware USB download
5. Add DFN8, QFN20, QFN32, QFN48, QFN64 substrate description in the package drawing

6. Add sample program for comparator multiplexing (comparator + ADC input) application

® 2020/5/29
1. Add adding circuit application to ADC chapter
2. Add the description of register EAXFR
3. Correct the errors in the DFN8 package dimension drawing
4. Add the method of using a third-party application to call the release project program

® 2020/5/25

1. Add negative voltage detection circuit in ADC chapter
2. Fix garbled characters in some pictures

® 2020/5/20

1. Update the power consumption parameters of the clock stop mode when the low-voltage detection wake-up
function is enabled in the electrical characteristics

2. Update the power consumption parameters of the clock stop mode when the comparator power-down wake-
up function is enabled in the electrical characteristics

3. The ADCTIM register is added to the ADC sample program to control the ADC internal timing

4. Correct some clerical errors in the document

5. Add an interrupt that can be used to wake up from clock stop mode in the features of each microcontroller
series

6. Add sample program for I/O port interrupt

7. Added ISP download step guide in the ISP download application circuit diagram

8. Add power-down wake-up timer to wake up the power saving mode sample program

® 2020/5/14
9. Add description of comparator multiplexing
10. Add PWM trigger ADC sample program
11. Added ADC working clock frequency description in ADC chapter
12. Add ADC reference circuit diagram in ADC chapter
13. Update the power consumption parameters of low voltage detection and comparator in electrical
characteristics
14. Update the reference price of STC8H1KO08 series
15. Add reference circuit diagram of PWM as DAC
16. Update the pin diagram and the description of the PWM external trigger pin PWMETI in the pin description
17. Add power-on reset and button reset reference circuit diagram

® 2020/4/29
1. Change the serial port download reference circuit diagram, the series resistance on the TxD pin of the MCU is
changed from 300 ohms to 100 ohms
2. Fix the error in the power supply part of the reference circuit diagram using PL2303GL for ISP download

® 2020/4/26
1. Update 1/O speed parameters in electrical characteristics
2. Add the reference pin diagram of PDIP40 of STC8H8KG64U series
3. Update the speed parameter of the comparator in the electrical characteristics
4. Correct the timing of setting Tl and RI in Chapter 14.6 Serial Notes
5. Added the description about analog filtering and digital filtering in the chapter of comparator
6. In Appendix E, the connection error between MAX232 and RS485 is corrected

® 2020/4/8

1. Add the description of the power-down wake-up timer register
2. Update the content about the overall drive current in the 1/0 port chapter

® 2020/3/27
1. Delete STC8H8K64S2U series
2. STC8H8K64S4U series was renamed STC8H8K64U series
3. The IRC24MCR register is renamed HIRCCR
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4. Add STC8H8K64S4U model and use PL2303GL to download the reference circuit diagram

5. Add STC8H8K64S4U model direct hardware USB download reference circuit diagram

6. Rename the power-related pin names of all chips in a unified style

7. Update the power consumption of the chip in the DC characteristics at different operating frequencies
8. Added a description at the beginning of the advanced PWM timer chapter

9. Update STC8H8K64U series selection price list

10. Correct the formula for calculating voltage in the chapter "Using ADC channel 15 to measure external
voltage or battery voltage"

® 2020/3/13

1. Re-calibrate the content in the advanced PWM timer chapter
2. Add the sample program of advanced PWM timer used as external interrupt

® 2020/3/6

1. Correct the incorrect description of the internal reference signal source in the document
2. Add application circuit diagrams of general precision ADC and high precision ADC
3. Add static parameters of ADC module

4. Added STC8H8K64S4U series LQFP48 pin diagram and pin description

5. Added STC8H8K64S2U series LQFP48 pin diagram and pin description

6. Delete STC8H3K6454 series

7. Delete STC8H3K64S2 series

8. Added 1/0O Port Interrupt Chapter

9. Add the description of 1/0 interrupt in the interrupt system chapter

10. Add USB sample program (HID interface)

11. Reorganized the chapter structure of the pin diagram

12. Correct the chip characteristics of STC8H1K17 model

® 2020/1/20
1. Add sample code related to advanced PWM
2. Add "a typical triode control" circuit
3. Add "typical LED control” circuit
4. Add the reference circuit of "1/0 port interconnection of 3V/5V devices in mixed voltage power supply
system"
5. Add the reference circuit of "How to make the 1/0 port be low when power-on reset"
6. Add "Using 74HC595 to drive 8 digital tubes (serial expansion, 3 lines)" reference circuit
7. Add "1/O port directly drive LED digital tube" reference circuit
8. Added the description of "Automatically start ISP download after receiving user command when running user
program"

® 2020/1/17

1. Add MDU16 operation clock description
2. Added STC8H1KO08 series QFN20 pin diagram

® 2020/1/15

1. Add "ADC as capacitive sensing touch button™ chapter

2. Add "ADC as key scan application circuit diagram" chapter

3. Add appendix "RS485 automatic control or I/O port control circuit diagram"
4. Add appendix "RS485 partial circuit diagram in USW download tool"

® 2019/12/31
1. Modified the number of 1/O ports of STC8H8K64S2U series and STC8H8K64S4U series, the actual number
is 60 1/0 at most

® 2020/12/30
1. Create STC8H series MCU technical reference manual document
2. Add STC8H1K28 series
3. Add STC8H1KO08 series
4, Add STC8H3K64S4 series
5. Add STC8H3K64S2 series
6. Add STC8H8K64S4U series
7. Add STC8H8K64S2U series
8. Add MDU16 multiplication and division unit description
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Appendix BB STC8 series naming tidbits

STCB8A: The letter "A" stands for ADC, which is the starting product of STC 12-bit ADC

STC8F: No ADC, PWM and PCA functions, the current version of the STC8F chip is fully compatible with the

original STC8F pins, but the internal design has been optimized and updated, the user needs to modify
the program, so it is named STC8C

STCB8C: The letter "C" stands for revision, which is a revised chip of STC8F

STC8G: The letter "G" was originally a typo when the chip was produced. Later, the G series was defined as the
"GOOD" series. The STC8G series is easy to learn.

STC8H: The letter "H" is taken from the first letter of the English word "High", and "High" means "16-bit
advanced PWM"
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