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Statement

The User Manual mainly describes the operating instructions for SOC LINK Series Programmer & Simulator
(ARM version). Before use SOC LINK simulation or mass production development, please carefully read the user
manual of related products and timely update programmer firmware and development tools to the latest version.

The Company reserves the right of final interpretation of all products.

Please refer to the following link for the latest specification of related products:

http://www.socmcu.com/

Please visit the following link for the latest development tools:

http://www.socmcu.com/

Page 4 of 64
http://www.socmcu.com


http://www.socmcu.com/
http://www.socmcu.com/

Q SI n O n e SOC LINK Series Programmer & Simulator User Manual (ARM Version)

1 Introduction to Programmer & Simulator
Tools

Self-developed by Shenzhen SinOne Microelectronics Co., Ltd. (hereinafter referred to as “SOC"), SOC
MCU development/mass production tools are composed of online development tools, mass production
programmers and PC software. Online development kits are used for developing and debugging and mass
production programmer is used for batch programming of chips.

Before using the tool, it is recommended to visit http://www.socmcu.com to obtain the latest user manual and

read it carefully.

For any problems, suggestions or comments during the use, please contact 0755-26652552 or email to
SOC_support@socmcu.com.

The following table lists the functions of SC LINK PRO:

Type SC LINK PRO

Programming SOC Programming Tool Enhance
Tool
KEIL C Plug-ins SOC_KEIL_MDK_Setup
Applicable product SC32F
Simulation \
Online programming \
Offline programming \
OLED display w/
Output voltage Software control
Multi-Code 24

Page 5 of 64
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1.1 Programmer & Simulator: SC LINK PRO

Name

SC LINK PRO

All Models

SC LINK PRO + 4PIN Cable

IC=SC32F. .
1D=653403C3
U=3. 30V
LINK:USB

Function Description

® SOC programmer & simulator

® Applicable to online and offline programming and
simulation for SOC ARM series and debugging of
Touch Key chips

Automatic IC inspection without any action
Available to connect programmer interface
OLED display

Multi-Code management

Page 6 of 64
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2.Programmer & Simulator SC LINK PRO

2.1 Hardware Description

2.1.1 Specifications

Parameter Name Min Max Unit Test Conditions

Operating Voltage 4.5 5.5 \%

Operating Current (idle) - 70 mA Operating Voltage =5.0V

Output Current - 400 mA Operating Voltage =5.0V
Supply Current=500mA

Supply Voltage of Programming Equal to Supply \%

Interface (5V) Voltage

Supply Voltage of Programming 3.2 34 \Y Operating Voltage=4.5V

Interface (3.3V)

Length of External Programming Cable - 60 cm Operating Voltage<5.0V

Capacitance Range between VDD and - 1000 uF Operating Voltage<5.0V

VSS upon Programming on Board

2.1.2 Descriptions

SC LINK PRO is designed for SOC ARM series IC offline/online programming & simulation and TouchKey
debugging.

Q@O ® 06

L
IC=SC32F. .. ]
ID=653403C3
U=3. 30V
LINK:USB

USB Interface: Used for connecting PC and power supply

Programming buttons: Programming start in offline programming mode; Keep holding and power on will
enter firmware upgrading mode

RUN Lamp: Red light indicates power on

Busy Lamp: Red light, lamp flashes means IC programming in offline programming mode or firmware
upgrading

OK Lamp: Blue light indicates programming completed

NG Lamp: Red light means programming failed

Cable Interface: The cable interface below is sorted subject to the actual sequence with the function
category distinguished by the font color: blue for programming interface, black for programmer interface

and red for power output interface

VDD DIO VSS CLK RST CEN
GND OK NG Busy Start 3.3V
Page 7 of 64
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2.1.2.1 Function Description for Programming Interface

Use 4PIN cable for ICP programming, details are shown in Table 2.1.2-1.
Table 2.1.2-1
Descriptions for ICP Programming Interface

Name Function Description
VDD,VSS Power and ground (pin) of programmed IC
CLK,DIO Programming signal interface, connecting tCLK and tDIO of target IC

2.1.2.2 Description for Programming Voltage

The voltage can be switched automatically by programmer based on the upper computer, which becomes
valid only upon Programming/Null Checking/Erasing.

2.1.2.3 Function Descriptions for Programmer Interface

Name Function Descriptions

GND SC LINK PRO signal ground
OK Programming status interface, low level indicates programming is completed
NG Programming status interface, low level indicates programming failed
Busy Programming status interface, low level indicates programming is in progress
Start Programming start signal interface, low level indicates valid
3.3V Programmer power supply, Note: Only 3.3V rather than 5V can be selected!
Page 8 of 64
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2.2 SC LINK PRO OLED Display

SC LINK PRO programmer comes with an OLED display for programming information. Supported functions

are as follows::

Display USB connection status and the UID of current programmer after connecting to PC;
Display the name of currently programmed IC in offline programming mode;

Display the programming Option checksum of the loaded code;

Display CRC checksum of the loaded code;

Display the programming state after offline programming is completed;

Display the programming count allowed in limited programming mode after power-on;
Save the limited programming count and sequence number after power-down;

@QOO®OO

Display the voltage of current programming in online mode;

2.2.1 Display Connection Status in Online Programming Mode

When SC LINK PRO is in online programming mode, OLED will display “LINK: USB” to indicate that it is
currently connected to PC, and will display SOC LOGO, the unique ID (UID) of current programmer and currently
default programming voltage, as shown in Figure 2.2.1,

“
IC=SC3ZF. .. ‘
ID=653403C3
U=3. 30V
LINK:USB

Fig. 2.2.1 SC LINK PRO Display View

2.2.2 Conventional Programming Display in Offline Mode

In offline programming mode of SC LINK PRO, OLED will display the downloaded project file that has been
preloaded, including IC name, CRC Checksum (CS), Programming Option (OP) and Programming Status (SA).
Figure 2.2.2 shows the display with programming succeeded, in which OK is displayed and blue light is on.

CS:0X9FCI31E0
OP : 0X0000F3C9
SA:0K

Fig. 2.2.2 SC LINK PRO Display under Conventional Offline Programming

Page 9 of 64
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2.2.3 SIN Programming Display

@ First download the project code checked with limited programming to SC LINK PRO, then use offline
programming mode to display IC name, CRC Checksum (CS), Programming Option (OP) and

Programming Status (SA) during power-on and programming process. Figure 2.2.3-1 shows
programming in progress; once the programming is completed, the S/N currently written in will be

displayed, as shown in Figure 2.2.3-2.

@ S/N programming supports power-off memory function.

IC:SC32F10TKS
CS:0X9FC8E1ES
OP: 0X0000F3C9
SA:BUSY. s

2
w’ IC:SC32F10TK8

SN:0X11223344
OP : 0X0000F3C9
SA:0K

LQ%INK PR
LED B oe

Fig. 2.2.3-2 SC LINK PRO S/N Offline Programming Completed

2.2.4 Limited Programming Count Display

@® First download the project code checked with limited programming to SC LINK PRO, every time when
programming button is pressed, OLED will display the remaining programming counts until the

maximum is used up, and then Error status will appear, as shown in Figure 2.2.4-1 and 2.2.4-2.

@ Limited programming mode supports power-off memory function.

Page 10 of 64
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IC:SC32F10TK8
CS:0XT9BE2E34

o .

IC:SC32F10TKS
CS:0XT9BE2E34
OP:0X0000F3C9

- — . N
Fig. 2.2.4-2 Programming Failed with Limited Counts Used Up
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2.2.5 Description for Display Names on SC LINK PRO OLED

A variety of code names are displayed on SC LINK PRO OLED with related interpretations and
meanings shown as follows:

Code Name Meanings

IC IC name of currently loaded project
cs CRC Checksum of currently loaded project (Refer to the SOC Programming Tool
for this checksum)
oP The programming option code of currently loaded project (Refer to the
programming software for this checksum)
SN S/N currently written in
LN Remaining programming counts for currently loaded project
SA Current programming status (BUSY/OK/ERR)
U Currently programming voltage
LINK Link
ID The Unique ID of current programmer
lap Update Enter IAP mode for firmware upgrading

2.2.6 Description for Error Code of Programming

When MCU programming fails, NG indicator will light on with error type displayed on OLED. Meanings for

error codes are shown as follows:

Descriptions for Error Code Solutions

1. Check if MCU is placed correctly or if the
pin is shorted or disconnected,;

2. Check if the programming cable is
connected improperly;

The connection between SC LINK PRO
ERR_1 | and the signal pin of programmed IC is
abnormal and unable to enter JTAG

ERR_2 | Programming error Please try again;

ERR_3 | The limited count of programming is O; Please download the project file again;

Please check if the address programming is out

ERR 5 | S/N programming error
- prog g of range

ERR_6 | Error in Flash data downloaded Please replace SC LINK PRO and try again

Page 12 of 64
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2.3 SC LINK PRO Simulation

2.3.1 Configurations before Simulation

SC LINK PRO provides MCU online simulation for SOC ARM series, which is available for debugging, step
debugging, step-over debugging and RST operations for up to 3 breakpoints, to view and modify RAM and SFR
and debug the program in development stage. Before using it, you must first download the Keil simulation
plug-in from the official website. For detailed instructions on installing the Keil plug-in, see 4.1 Install
Simulation Plug-ins . After installing the plug-in, configure Keil in the 4.2 Set Keil Interface.

For details on the programming and simulation interface, see 2.4 Instructions for SC LINK PRO
Programming. Only after completing these configurations can you proceed to the simulation step.

2.3.2 SC LINK PRO Simulation Operations

After above configurations are completed, user can perform simulation for up to 3 breakpoints. For the
convenience of description, a specific example is given here to complete breakpoint simualtion based on the
following steps.

2.3.2.1 Set/Delete Breakpoint

Breakpoint Setup: Double click the left mouse on source program line of the preset breakpoint, or press “F9”
button, or click the shortcut icon “Insert/Remove breakpoint” (on the right of “Debug” button). When the red block
appears on the left of the line, the setting is succeeded.

Breakpoint Cancel: Before pre-cancelling the breakpoint, double click the left mouse, or press “F9” button, or
click the shortcut icon “Insert/Remove breakpoint” (on the right of “Debug” button). When the red block
disappears on the left of the line, the setting is succeeded.

Note: Before simulation, it is required to pre-set the breakpoint. The breakpoint can be set/deleted
during the simulation process, as shown in the figure below:

_] main.c
24  int main(void)
P> 25 o
26
27 | J/*x% NCU initwrs/ _ .
28 SystemClock_Init () ; J/HLCE g1 o
29
A Gmar e ST TTErETI RY_PB13) */
® 3 RCC_APB2Cmd (ENABLE) ;: //F BAPBOR .
ST R APEZPET DG [OCECMA (RLC APE2Periph_UART3, ENABLE) ; //FF BUART3A 54
33 |
Ha |
35 UART InitTypeDef UART InitStruct;
. 36 UART InitStruct.UART BaudRate = 115200 |
31 UART_Initotruct. UAR] _ClockFrequency = b4000000;
38 UART _InitStruct.UART Mode = UART Mode_10B;
39
40 UART_Init (UART3, &UART_ InitStruct):
41
42 UART_TXCmd (UART3, ENABLE) ;
43 UART_ERNCmd (UART3, ENABLE) ;
44 }
b‘ 46 printf ("\r\n This is SC32F10xx Demo!!! '«.r‘--.n‘“)l
T

2.3.2.2 Download Program

After the programming is completed, click the shortcut icon “Download” to complete the code programming.
The programming depends on “ProgramSetting” in “Programming Option”, check “Programming” and “Verifying”

to program and then verify “Download” process and output relevant information in “Build OutPut” Window.
Page 13 of 64
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Note: If Download fails, an error message is displayed. Or else, Download succeeds.

S E @- | B res AL IR A
Project %3 Download (F8) pin.c
= "% Project: Project Download code to flash memory il“t main(void)
Build Qutput

Link ProSimulator has linked!

File len: 94%& bytes ROM CRC: 0Ox40A3470C HEX File CRC: OxBESE3EE4
ROM Checksum = 0x3691

The APROM was erased successfully!

APROM Programming is complete, and the data is correct!

Flash Write Done: 5496 bytes programmed.

APROM Verification is complete, and the data 1s correct!

Flash Verify Done: 5496 bytes verified.

Flash Load finished at 14:12:00

2.3.2.3 Enter/Exit Simulation

After the program Download succeeds, click the shortcut icon “Start/Stop Debug Session” button, or press
the shortcut key “CtrlI+F5” or click “Debug-> Start/Stop Debug Session”, as shown in the figure below. After
entering correctly, “D” button is in sunk state indicating it is open; click it again to exit the debug and “D” button is
in smooth state indicating it is closed. After entering the simulation debugging interface, debug-related menus will
be added on the toolbar, including Reset, Run, Stop, Pause, Step, Step Over, Step Out, Run to Cursor Line,
Show Next Statement, Command Window, Disassembly Window, Symbol Window, System Register Window,
Call Stack Window, Observation Window, Memory Window and Serial Port Window, etc. Menus in the toolbar
mentioned above can be found in current “Debug” menu bar. For ease of operations, subsequent operations are
performed from the toolbar.

=" - I [ | m | EE JAar@-lecs a-|@- A
HEO BFFo ] opBEaB0-3-0-3- 8- % @
Registers o B Disassembly
Regiater [value 0x08000A58 2020 DCW 0x2020
0x08000ASA 4002 DCW 0x4002

251 {

26:

27: /*%E% MCU init***/

CS0x08000A5C B5S0E PUSH {xl-r3,1r) ;

28: SystemClock Init(): //HLCK SrE#A145r 8

29:

o: /+ #EgtbvarTs, BECEAuarts (TX_PB14, RX_PB13) */

_] mainc | ] startup_sc32f10ncs

18 UART_ClearFlag (UART3, UART_Flag_TX):
19 return c;
20 |}
21
22
% (void)
int main(void
D> 25 B
1 26
=l System 97 Jark MCU indtxes/
PriMask 0 28 SystemClock_Init() JFHLCK G #4155
Control  0x00 20
= Internal 30 /* ¥84{EUART3 . BIE AUARTS (TX_PBl4: RX_FB13) #/

FC §  0xDS000ASC ® 31 RCC_APB2Cmd (ENABLE) ; /7 EBAPBORTH

Mode Thread 32 RCC_APB2PeriphClockCmd (RCC_APB2Periph UART3, ENABLE): //7F BUARTIAT

Stack  MSP 33 |

States o e | i .

Ses 0.0 35 UART_InitTypeDef UART_InitStruct:

Privi Privileged ® 3 UART_InitStruct.UART_BaudRate = 115200;

Tivi... frivilege 37 UART_InitStruct. UART_ClockFrequency = 64000000;
Supervisor 38 UART_InitStruct. UART Mode = UART Mode_10B:
Abort 39
Undefined 40 UART_Init (UART3, &UART_InitStruct):

Interrupt 41
[ project | =5 Registers |
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S B aeEo s b6 =8

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1S4 a| @ @ start/stop Debug Session Ctri=FS
|
= o E} Energy Measurement without Debug
HEQ BT u| y
Registers b0 x | |3§ Reset CPU
Register | Value El rRun F5
(% Stop
Step F11
0x0800074d Step Over F10
0x08000aec Step Out Ctri=F11
0x00000001
0x08000aec Run to Cursor Line Ctrl-F10
OxfEEEEFEE
Show Next Stat t
OxEEEEEEEE st
g;gggfg Breakpoints... Ctri=B
OxEEEEEEEE Insert/Remove Breakpoint F9
OxEEEEEEEE ~
Enable/Disable Breakpoint Ctrl-F9

0x20000408

) 0x080001c9
0x08000a5¢
0x61000000

=l System
PriMask 0
Control  0x00
=l Internal
P $ 0x08000A5C
Mode Thread
Stack MSP
States 0
Sec 0.0
Privi... Privileged
Supervisor
Abort
Undefined
Interrupt

] Project

= Registers |

Disable All Breakpoints in current Target

Kill All Breakpoints in Current Target Ctrl=Shift-F9

OS Support 4

Execution Profiling »

Memory Map...
Inline Assembly

Function Editor (Open Ini File)...

Target Settings
Modeless Dialog

"
-ON

.CK 5131550

PB14, RX PB13) */
Toie

S e P

bl B g
{_PB13) */
UART3, ENABLE): //7F SUART383%4

00;

38 | UART_ InitStruct.UART Mode = |
UART_Init (UART3, &UART_InitStruct):

40
| ——

= $4000000;

UART_Mode_10B;

If it fails to enter the debugging interface, please check if the configuration is correct before simulation.

2.3.3 Simulation Run Operations

Once entering the simulation status, you can perform a series of simulation operations, including Full-speed
Run to Breakpoint (Run), Step Track (Step), Step Over, Run to Cursor Line and Reset.

2.3.3.1 Full-speed Run to Breakpoint (Run)

Set up the breakpoint before entering the simulation status, click the shortcut icon “Run” button or “F5” to run
to the breakpoint at full speed, as shown in the figure below:
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Eile Edit View Project Flash Debug Peripherals Jools SVCS Window Help

Edad| @ | || m | == | @ pcon JEe|lQ-leocos &-|E-| A
FlRo|lwrdtn | opBEsa@ - 0-3-N-0- 8- %-
Registers 2 [ Disassembly
et Value g = g J R
= Core 0x08000A€2 2001 MOVS 0, #0x01

0x00000000 TTrrrDZC B W TO=RCC_APB2Cmd
0x00000010 32: RCC_APB2PeriphClockCmd (RCC_APB2Periph UART3, ENABLE); //FF/SURRT3ET$F
0200000080 33
0x00000001 {
00800022 UART TnitTypeDef UART InitStruct;
gjgfgggi"i 0 0A€8 2101 MOVS r1,¥0x01
I3 0x08000A6A 2004 MOVS r0, #0x04
OxEEEEEEEE AwnoAAANE~ ToTTERZe DY W AwABAAAATA DAS ARDATA—S T Anlelmd
OxEEEEEEEE
OxEEEEEEEE
o OxfEEEEEEE _] main.c | ] startup_sc32f100cs
24 int main(void)
25 &
26
37 | fark NCU initees/ - -
28 SystemClock_Init(): J/HLCK S A1 5
E 29
1 Banked ; R
I = AP (1) 4/
e [T [ 31 | RCC_APB2Cmd(ENABLE) . //FF BAPBOM #
PSE = REE—APEoPeETT REE—APRSPeTTPIHART3, ENABLE); //FF BUARTIRY
= System 33
PriMlask 0 ETN=I
Contrel 0x00 35 UART_InitTypeDef UART InitStruct;
=~ Internal 36 UART_InitStruct. UART_BaudRate = 115200
B O§ 0x08000A50 37 UART_InitStruct. UART_ClockFrequency = 64000000;
Mode  Thread gg UART_TnitStruct.UART Mode = UART_Wode_10B;
Stack ISP 0 UART_Init (UART3, &UART_InitStruct);
41
ge? . g'? Leeed 42 UART TXCnmd (VARTZ, ENABLE):
T rivilees 43 UART_RXCmd (UART3, ENABLE):

Supervisor rrill B

Abort a5

Undefined 46 printf ("\r\n This is SC32F10xx Demo!!! ‘r\n"):

Interrupt 47
Il Project | = Registers

In the figure above, when running at full speed to the first breakpoint and stopping at this breakpoint, a
yellow debugging arrow appears to the left of the breakpoint, pointing to the current stop line. If you open the
Disassembly window, such yellow debugging arrow also appears, pointing to the PC address of current program.

When running at full speed to the first breakpoint, it will run from this address to the first breakpoint before
stopping. Compared with other simulation operations, the execution speed is the fastest.

2.3.3.2 Step Track (Step)

Step Track means the program stops after executing a line each time.
@ Click the shortcut icon “Stop” button or press the shortcut key “F11”, the program will run one step at
a time. It should be noted that the step running process will be different in C Source Program
window for “Disassembly” window to be open or closed by default. It is recommended to keep
“Disassembly” window in open state during the Step process.
@ Openl/close “Disassembly” window. Click the shortcut icon “Disassembly Window”, the sunk state
indicates on, “Disassembly” window will appear at this time, and disassemble the current program
line; the smooth state incidates off, “Disassembly” window will disappear
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File

egisters

Edit View Project
NEdad| s
HEOo Bt aBBEEaA O 2-0-2- 8-

Flash Debug Tools SVCS

B

Peripherals

ERILXXYY

Window Help

Jae@jecs | B-|

= = iz | B econ

%
b

Register

=l Ceore

=l System
PriMask
Control

=l Internal
I §

Mode
Stack
States

Sec
Privi..
Supervisor

Abort
Undefined
Interrupt

2 B Disassembly @ Disassembly Window
| Value 0x080003 Show or hide the Disassembly [£2020
0x080002 Window g4002
25: 1
26:
000000000 27: Jax® MCU init***/
d Io0x08000A5C BSOE PUSH {rl-r3,1r}

28:  SystemClock_Init(); //HLCK 5T 8RAL5 5
29:
30:  /* #fEfkuarrs, BCENuarTs (TX_PBl4, RX_PB13) */

AwABAAARECT TATEER~C DT W e BAAACTR Cormbmem T Anle Tris

_] mainc | ] startup_sc32f10mxs

18 UART_ClearFlag (UART3, UART_Flag_TX):

19 return c;

20

21

22

23

24 int main(void)

> 25 24

26

27 Sk MCU initaorxf
o 28 SystemClock_Init(); FIHLCK GHA105
0x00 29

30 /% BETLUART3 . BiEOUART3 (TX_PBl4» RX_PB13) */
0x0B000ASC ® 31 RCC_APB2Cmd (ENABLE) .  // 7 SAPBOATH$
Thread g% RCC_APB2PeriphClockCmd (RCC_APB2Periph_UART3, ENABLE): //FF BUART3AS
SE
0 dE |
0.0 36 UART_InitTypeDef UART_ InitStruct;
Privileged 36 UART_InitStruct.UART_BaudRate = 115200;

37 UART_InitStruct.UART_ClockFrequency = 64000000;

38 UART_InitStruct.UART_Mode = UART_Mode_10B;

39

40 UART_Init (UART3, &UART_InitStruct):

41
“Disassembly” window and run Step

® Open the
The current program stops at the function body UART_Init(UART3, &UART _InitStruct), press F11 to

execute the program line that current yellow arrow points to, and then the arrow will point to the next line. The
result is shown below. Press F11 repeatedly to execute the program line by line.

Open the “Disassembly” window and execute the disassembly line by default; To execute the source code line,
left click the source code interface.
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Eda -9 - T RBR| FFEE G @ o JRel@-leocs @ B-| A
HEO BN OB EsR- 0 2-0-0- 8- %
Registers % B Disassembly
Register Value 0x08000ATC 9002 STR z0, [sp, $0x08)
= Cere E 4COA LDR £4, [pc, #40]

; BOX0S000RAS
£):

UART_Init (UART3, &UART InitStr

X0B000RED

Tx. B2

0%08000AB4
42z

4669
1220 Y
FIFFFECE BL.W
UART_TXCmd (URRTS,

MOV

kT OxEEEEEREE 0x08000A88 2101 Movs £1,$0%01
5 OxEEFEERER nen as2n erar ol

) OuEEFEEEEE

&0 OnEEFEEREE

_] mainc ] startup_sc32fi0ees
1

e |

35 TART_InitTypeDef UART InitStruct

RIL OxEEFEEEER ) sefitouate ] GPIO_InputQutput.c

36 | UART_ImitStruct.UART BaudRate = 116200
7 UART_InitStruct.UART ClockFrequency = '-;B" 000
2 AR In EI Mode = UART Mode 10B:
3%
A 40 UART_Init (UART3, &UART_InitStruct)
TARY TWCAd (UARTY, EWAELE
43 UART_RXCmA(UART], ERABLE):
44 i
8 a5
46 printf ("\r\n This is SC32F10xx Demo!'! \r\n").
47

(Testlum == 1)
nOut_Function ()

0o
Privileged
Suparvisor

Abort

lindeEined

Interrupt
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File Edt View Projet Fiash Debug Pegiphendls Tools SVCS Window Help

S de a - - E iE @ pcon ArQ-leco e B-|N
HEBO BN DRAELR-D0-3-N-T- 0| R-
Registers

Begister
= Cor.
RO
B
e )
» : :
B aec 93:
& OxfEEEEEEE  [EIOX08000€98 BSTO PUSH (r4-r€,1r)
» ONFEEEEEEE Awnennncnn acna o pores
B OxfEEEEEEE
k10 OxEEEEEEEE
Rit OxEEEEEEEE
2 Ox£EEEEEEE
sin
® aFSR 0x01000000 .
e soid TURT Inis (BT Typelefs IUETy IART InisTapalats TART InitStruct)
=3 OxfEEEEEEe
T Syste * Check the paraneters »
Prillash |0 assert_paran(IS_UART_ALL_PERIPH(UARTx))
= Cﬂ':lfol 0x00 assert_param (IS_UART_Mode (UART_InitStruct->UART_Mode))
ntern:
FCO§ 0:08000608 tapreg = UARTx->UART_CON
Mods  Thread 9 tapreg &= (uint32_t) (UART_CON_SMO! | UART_CON_SH2)
Stack  MSP 9 tapreg |= (uint32_t) (UART_InitStruct->UART_Mode)
States 0 UARTx->UART_CON = tmpreg
Sec 0.0
Privi... Privileged 1f (UART_InatStruct->UART Mode == UART_Mode_B)
1
1 assert_paran (IS_UART_PRESCALER (UART_InitStruct->UART_BaudRate))
1
- 1 UARTx-)UART_CON |= (uint32_t)UART_CON_PERSCALER
Interrupt 104 ]

2.3.3.3 Step Over

When executing the program to a subfunction or CALL/LCALL in the assembly, the operation will run the
subfunction at full speed to the next command rather than stepping into the subfunction.
Note:
@ If the position where the program is executed is not a subfunction, the operation will obtain
the same result as that of step track;
@ If any breakpoint exists in the subfunction, the program will stop at the breakpoint first.
Click the shortcut icon “Step Over” or the shortcut key “F10”.
Still take the current breakpoint stopping at UART _Init(UART3, &UART _InitStruct) as an example, press
F10, keep the cursor outside the function and run this function at full speed, then the yellow arrow will point to the
next line, as shown in the figure below:

File Edt  View Projet Flash Debug Pegipherals Tools SVCS Window Help

Sdo a - » =i U @ pcon RAe@Q-lecoa-|@-|
ZEO Y || DS EEE-0-2-N-0- 0| -
Registers

Oxi 3
OxEEEEEEEE
OxEEFEEEEE

ottt ) stanup scrioms

OxEEEEEEEE ;3 q
4
35 UART_InitTypeDef UART InitStruct;
3 UART InitStruct. UART BsudRate = 115200
7 UART  InitStruct. UART_ClockFrequency = 64000001
a8 38 UART InitStruct. UART Node = UART Node 10B
39
I o UART_Init (UART3, &UART_InitStruct)

2 UART_TXCad (UART3, ENABLE)
:3 } UART_RXCnd (UART3, ENABLE)
45
46 printf ("\r\n This 1s SC32F10xx Demo''! \r\n")
47
4B E10it (Testhun == 1)
49 | GPIO_InOut_Function()
B0 | #elit TTesth
51
52
53
54
55

Interrupt 56
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file Edt View Projet Flash Debug Peripherals Jools SVCS Window Help

Gda a “--|m F i # pcon Ar@Q-|ecs @ |B-Q
FEO P ¢ /|DRaEESRA-0-3-R-0- 8- R-
Registers 9 [ Disassembly
Register | Value 0

L] 0x08000 aec

&7 OxEEEEEEEE

5 OxEEEEEEEE

» OxEEEEEEEE

R10 OxEEEEEEEE

Rt OxEEEEEEEE LY SaE| ) staitop_scaarious

OxEEEEEEEE 3 UART_InitTypeDef UART_InitStruct
3 UART InitStruct. UART BaudRate = ¢
3 UART  InitStruct., UART ClockFrequency = 64000000
3 UART_InitStruct. UART Node = UART_Mode_10B
3
JARL Init (UARTZ, GUART InitStruct)

4

=P 0x200003£8

ol aorereted 4 JARL DXCAd (RT3, EWBLE)
44 1 =
4
46 | printf("\r\n This is SC32F10xx Demo!!! \r\n")
4
48 SHit (Testhun = 1)
49 [ GPI0_InOut Function()
50 | Helit W
5
5
5
54
55
56
57

Interrupt 88

Continue pressing F10 and observe the Disassembly window, its running results will be the same as that of
Step Track, as shown in the figure below:

Fda B - " E iF & pcon Ae Q- e S@a-|B- N
FEHS Brdo | D0E=ELA-0-3-0-0- 8- &-
Registers @ @ Disassembly

Begister Valus 43: UART_RXCmd (UART3, EMABLE):

0= 40022020
o 1

0
o
0x40022020

B

S 0200000001

B

BT OxEFEEEERE

B O=EFEFEERE =
1) OxEFEFEERE

RIO O=EFEREERE

Rl OxEFEFEERE

O=fFEFFERE

TART_InitStruct. UART_Baudate = 116201

£l UART_InitStruct. UART ClackFrequency = 64000000
B UART. InitStruct. UART Node = UART_Node_108:
UART_Init (UART3, GUART_InitStruct)

0=20000368
O=fFEREERe

15
sk 0 46 rintf (“\r\n Thiz iz SCI2F10xx Demo!!! \r\n"):
0xb0 m ( \n")
48 { (TestBum == 1)
0x08000A90 49 GPI0_Inbut_Function()
Thread B0 | delif »
[=] 51
0 52
0.0 53
ilage: 54
Privileged =
56
51

2.3.3.4 Run to Cursor Line

If the simulation efficiency between breakpoints through Step Track or Step Over is low and expected to run
to the source line directly, run Run to Cursor Line.

Press the shortcut icon “Run to Cursor Line” or the shortcut key “Ctrl+F10”.

For example, as shown in the figure below, select “Run to Cursor Line” to directly stop the program at the
last line of SystemClock_Init() function.

Position Cursor: Left click the program line preset and a blue arrow appears indicating the line is selected,
as shown in the figure below:

Note: The preset program line must be operable from the line with current yellow arrow, otherwise running to
the cursor will become invalid.
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File Edt View Project Fiash Debug Pegphenals Tools SVCS Window Help

T ILIRET - P RR R EE N econ Aer|@-ecoe- @[
ZlEHO Broy ¢/ ESA-0-3-0-0- 0 2~
Registers 9 B3 Disassembly
Register Value 38:  RCC_Unlock(OXFF);
S tae 40:  RLL_Factor TypeDef RLL Factor
0 0x0800045d EDOx08000SEE 20FF MOVS 0, $OxFF
R 0x20000408 Ox080005F0 FIFFFFFO BL.W 0x080005D4 RCC_Un
g onmnm 41: RLL Factor_Struct.PLIM = 16: =32/16=2MHz
Q08000 20 » , #0x10
M R 0!05000:!1 010 MOVS :\? #0x10 -
s 0x00000001 0X080005F6 9000 STR x0, [sp, #0x00]
4 it 42:  RLL Factor_Struct.PLLN = 128; //PLLN=PLLM*144=2°128=256MHz
R? OxEEEEEEEE 0x08000SF8 2080 MOVS 0, #0x80
» OnEEECEEEE nmnonanEEr AAmY cvn wn tmm sAmASY
19 OxEEEEEEEE
nO OxEEEEEEEE
Rl OxEEEEEEEE
2 0xEEEEEEE

0x61000000 \io:d SystenClock_Init (void)

[rr o205} e ite haret/
RCC
PSP OnfEEEEEEC o L Factor_Struct:
= Svﬂ-_ RLI r/PLLIEHIPf‘/}'J-] /1
Prillask O
Contrel 0x00
0x0800052C
Thread e(RCC GeLFh(Su(us(RCC FLAG_PLLRDY) == SET)
wr m:c PLLRCad (EN.
0 Cunfl((ROC SYSCLKSouru  _PLLRCLK) ;
0.0 RCC_HCLKConfig (ROC_STSCLK_Div!
Privileged
Supervisor B/wee
Abert o
@i &M SC_OPTION Init
Undefined gnmg OPTIONR EMH L@y
Interrapt 5 x

Ele Edt View Project Fliash Debug Peripherals Tools SVCS Window Help

IR Y | RE W= E G| @ eon CArQA-lec o @B
FEBO BPFu s [DeAELEA-0-3-N-0- 8- %
Registers 2 [ Disassembly
Register Value 45:  RCC_HCLEConfig (RCC_SYSCLE Divi):
5 Cere 0x08000626 2000 MOVS 20, #0x00
0 0:0800045d 0x08000628 F7FFFE72 BL.W 0x08000510 RCC_HCLKConfig
0x20000408 50: )
0%0800062C BDOE PoP ux—:a,vc)
0s00000143 0x0800062E 0000 MOVS xo0,
e ae SCB->VIOR = FLASH BASE \ n:*r TAB_OFFSET; /* Vector Table Relocation in Internal FLASH
Ou00000es. 132: fendat
OxEEEEEEEE 0x08000630 2001 MOVS 0, #0x01
OnEEEEEEEE hunonnncss anna ron tmm 821 . Bnunonnncas
OxEEEEEEEE
OxEEEEEEEE
Ox£EEEEEEE
0xEEEEEEEE

[
void

Ogsn
«HOSN: vord

__void SysteaClock_Init (void)

/#SystesClock_. (mt write heret/
b RCC_Unlock (0xF

L Factor_TypeDef RLL Factor_Struct
RLL Factor_Struct. PLLN = 16; 7/PLLY-HIRC/ 16=32/16=20Hz
RLL_Factor_Struct.PLLN = //PLLN=PLLN*144=2%128= 2560z
RLL_Factor_Struct.PLLP = 1 J/PLLP=PLLN/2 (141)=266/4=64MHz
ncg_vu.cmmxc PLLCLESource_HIRC, &KLL Factor_Struct).

while (ROC_ Gegms:num:c FLAG_PLLRDY) == SET);

RCC_PLLRCAA( ;
st 0 ;
Se 00 ROC_HCLKCorttig (ROC_STSCLE_Div1) .

Privi... Privileged 1

Suparvizar
ort. -

ey --PTIOHEHUIMUIII
terrupt | il

Press Ctrl+F10 and run to the cursor line at full speed before stopping, then the yellow arrow will appear at
positioned cursor line, as shown in the figure below:

file Edt Yiew Project Fiash Debug Pefipherais Jools 5VCS Window Help

I IRET S wprnn|= I | @ pcon AarQ-leco - | B- X
HEe/vrovsD0dERR-0-3-0-0- 8- ®-
Registers 9 0 Disassembly
Begister Value 48;  RCC_HCLKConfig (RCC_SYSCLK Divi);
= Cove EDox08000626 2000 MOVS 0, $0x00
0x08000628 FIFFFF72 BL.W 0x08000510 RCC_HCLKConfig
50:
0x0800062C BDOE eoP {xl-x3,pc}
B 0208000 0X0800062E 0000 MOVS 0,10
o oy 131:  SCB->VIOR = FLASH_BASE | VECT_TAB_OFFSET; /* Vector Table Relocation in Internal FLASH
™ 132: $endit
P OxEEEREEE 008000630 2001 MOVS 0, $0x01
» ONEEEEELEE nonsnnness snns von =1 tem 201 . Anmasnancas
B OxfEEEEEEE
RI0 OxEEEREEEE
1 ONEEEEEEEE L) mainc | ) startup_sciznions | L] m—m
n2 OxfEEEEEEE KL Factor_Struct. FLLK //PLLE=PLLM* 144=2+ 126=266MHz
R13 (SP) 0x20000348 RLL_] r_Str /PLLP-PLLN/“ (1+1) =266/ 4=64MHz
ncc_pu.cmu(mc pu.a.xSouxce HIRC, &RLL_Factor_Struct):
& T ot camusmua(mc FLAG_PLLRDY) == SET) .
S Baaked RCC_PLLRCad (ENABLE)
s 0x200003e8 m PLLRCLE)
ONEEEEEEEe | ncc_mc(mfum:c_srscu_mvl),l
= Syste |
Frilask 0 62 0/ ++
Control  0x00 +EIER . SC_OPTION Init
= Internal BT rmun&ﬁmmtwﬁ
K 0:08000624 ADEH:
Mode Thread A0S 4
Stack wr /
States 0 void SC_OPTION_Init (void)
Se 0.0 2 o ’
Peivi... Privileged /+OPTION_Init write heres/
Supervisor |
Undefined &
Interrupt ”;g
Command 9 Bl Cal Stack « Locals

2.3.3.5 Reset

Click “Reset” button to reset the program with the yellow arrow pointing to Systemlnit, as shown in the figure
below:
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=R A Y-
& E B0 e

_] mainc ) startup_sc32tiOmoes

] senideuarte ] sa2fiBocrece ) SCinitc

Undafined
Interrupt

106 . Reset routine
10T Reset_H: T PROC
108 EXPORT Reset_Handler [VE4X]
109 IMFORT __mais
110 INPORT _SystenInit
TIT

b 112 LDR . -Systealnit I
114 LR K0, =_main
115 BX F
116 ENDP
ur
118 y Exception Hand h
119
120 MMI Handler  PROC
121 EXPORT  NMI_Handler [wEAK]
122 B .
123 ENDP
124 HardFault Handler\
126 ROC
126 EXPORT  HardFoult_Handler [VEAK]

Text Editor /| Configuration Wzard |

2.3.4 View and Modify Variables

2.3.4.1 Use Watch Windows to View and Modify Variables

In simulation debugging mode, view or modify current variable by Watch Windows

® Open Watch Windows

Click the shortcut icon “Watch Windows” to show 2 optional windows: Watchl1, Watch2, Any Window
icon with light yellow background indicates it is checked, and a sub-window appears at the bottom of KEIL
interface, as shown in Figure 2.3.4-1; When clicking “Watch1” or “Watch2”, a Watch interface appears at the
bottom of KEIL interface, as shown in Figure 2.3.4-2.

|G d@| 2@
HEO|mEo

Ralinal .5 A

Ve | DRBESaA-0-3-0-0- 8-

IE lz| @ econ

3% -
egisters 2 E Disassembly wd Watch 1
tagister [ value 0x020000D4 0408 | [ watch2 .08
e — 0xOROONAODE 2000 00
Fig. 2.3.4-1
Watch 1 LY - |
Name Value Trpe
= 5 GPIOA 0x40011000 pointer ﬁl
¥ |AP_Sector uchar
<Enter expression> LI
& call Stack + Locals | Wateh 1 | waten 2 | Bl Memor
Fig. 2.3.4-2

@ Fill'in the variable to be pre-viewed/pre-modified

In the "Name" column, enter the Name of a variable that must exist in the source code, otherwise it is
invalid. At this time, the value of current variable appears in corresponding “Value” column, as shown in
Figure 2.3.4-3
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lg ~ wvoid ADC SingleConversion Function(void)

16 |  wvolatile uintl6_t ADC_Value;
17 uintl16_t Datal[2]: . oo
18 ADC_TInitTypeDef ADC_InitStruct: //TEXADCHIM{LEHAGHTE

20 Data[0] = 0xE65;
P 21 Datal1] = 0x66:
22
D 23 RCC_APB2Cmd (ENABLE) ; //ADCHMSHE#TTAPB2ETSH

25 ADC_StructInit (&ADC_InitStruct);

Watch 1

Name Value Type
Dol S
¥ Data[l] 0x0066 ushort

<Enter expression>

B Command | & Call Stack + Locals | Watch 1 | watch 2 | B8

Fig. 2.3.4-3
In the figure above, add the variable Data[0]. Data[1], the values in Watchl are 0x0055 and 0x0066

respectively.
Besides, in C source code interface, when the mouse moves over the variable name, its value and type

will appear as well, as shown in Figure 2.3.4-4.

P 20 Datal0] = 0xE5;

21 Datipatal0] = 0x0055

22
[ 23 RCC_APB2Cmd (ENABLE) ;  //ADCAMZ$E $i{TAPB2RY 34 |

a4

Fig. 2.3.4-4

® Modify the value of variable
In the “Value” column of the variable to be modified, double click and modify the value, then click the left

mouse at any position, the variable column will turn to dark color, as shown in Figure 2.3.4-5.

éﬁ Datal[0] = 0x55:
21 Datall] = 0Ox66;
22
D> 23| RCC_APB2Cmd (ENABLE) ; //ADCHh %1 $TEAPR2AT |
24

Watch 1
Name Value Type
Qoo Xy
v Data[1] 0x0066 ushort
@ *i Data 0x200002F8 ushort[2]

<Enter expression>

EJ Command | g Call Stack = Locals | Watch 1 | Watch 2 | EZ Memory 1
Fig. 2.3.4-5
In the figure above, the value of Data[0] is modified as 0x77.

2.3.4.2 Use Memory Window to View and Modify Variable

@® Open Memory Windows
Click “Memory Windows” to show 4 optional windows: Memory1 - Memory4, as shown in Figure 2.3.4-6.

Any Window icon with light yellow background indicates it is checked, and a sub-window appears at the
bottom of KEIL interface; when clicking any window, a Memory interface appears at the bottom of KEIL
interface, as shown in Figure 2.3.4-7.
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Register | value
“Regs 4>C:03002B ,#GlobalVar_Xdata:UxUUZT}
" C:0x002E _ PTR
0001 C:0x002F 04 i Memory 4
0x00 C:0x0030 Fo HMOVE BDFIR, A
0=00 29: if (GlobalVar_ Idata>=0xf0)
0x00 C:0x0031 c3 CLR c
nnn 1l
4
2.3.4-6
Address
Alocals | FAwaicnt | Ememary1 |
Fig. 2.3.4-7

®@ View/modify variable by address

In Memory interface, the Address column is used to input the starting address of memory to be
displayed.

After completing the commands above, the value of variable beginning with Start Address will be
displayed, and you can also double-click to modify it.

For example: Data[0] is the RAM area, the address is 0x200003F8, use 0x200003F8 as the starting
address, and check the value of the RAM area, as shown in Figure 2.3.4-8.

17 uintl6_t Datal2]: . s
e ADC_InitTypeDef ADC_InitStruct; //SESCADCHIN(LAEHHHE

Data[0]

[f> 23 | RCC_APB2Cmd(ENABLE); //ADCHbiR$ER{IAPB2ET 0L
25 ADC_StructInit (&ADC_InitStruct) ;

27 ADC_InitStruct. ADC_ConvMode = ADC ConvMode_Single: //ADCECiEfR{E=

28 ADC_TInitStruct. ADC_Prescaler = ADC_Prescaler_3CLOCK: //¥&iRAdE03 [EER
29 ADC_InitStruct. ADC_VREF = ADC_VREF_VDD: //Z 3 [F AVDD

30 ADC_InitStruct. ADC_EAIN = ADC_EAIN_0; //EADCO1EAADCHIA 31D

32 ADC_Init (ADC, &ADC_InitStruct): //iR{BEEHIEIREGEFADC
33 ADC_SetCharmel (ADC, ADC_Channel_VDD_D4) :

36 ADC_ITConfig (ADC, ADC_IT_ADCIF, ENABLE) ; //{#H:ADCHhHR
36 NVIC_EnableIRQ(ADC_IRQn) :

Memory 1

Ad : | (x200003F8

)
OXZOOOOSFSl 55 OOI 66 00 40 00

0x2000042B: &C 07 95 EA 20 15
0x2000045E: 0B 48 02 DA 52 7B
0x20000491: 94 AE €D DD 26 ES

00 00 90 DO 03 00 C2 01 00 01 00 00 00 C9 01
87 8F 8D S5A 07 77 A3 EC F3 71 37 02 EC 3F 45
C5 95 8C 91 D5 19 42 C4 60 40 CC 83 56 7C SB
3B 4E €0 06 19 07 BE S5C 48 AC 8D 01 4F 7D 74
0x200004C4: D3 8D EC 65 30 C2 92 59 €A FD 56 €3 CF 73 1D OF 18 AD 7D 04 FS

Ow?NONANAET . NE 23~ B _FC _3IF 20 A& 2N B2 2 A2 46 _AC B EB EFA_ AT CB _BE T3 NI

B commana | & Call Stack = Locals | Watch 1| Watch 2 | [l Memory 1
Fig. 2.3.4-8
In the figure above, the value of address 0x200003F8 is 0x55, and the value of address 0x200003F9 is 0x00.
That is, the value of Data[0] is 0x0055, which is the same as the observation result of Watchl in Figure 2.3.4-3.
Likewise, you can also modify the value of variable here, shown as follow:
1. Double click the value of the address in Memory to modify, as shown in Figure 2.3.4-9

B @ Moo o
5w WO

Memory 1

Address: |(x200003F8

0x200003F8: 00 66 00 40 00 00 00 00 S0 DO 03 00 C2 01 00 01 0O
0x2000042B: 6C 07 95 EA 20 15 88 87 8F 8D SA 07 77 A3 EC F3 71 37
0x2000045E: OB 48 02 DA 52 7B 859 C5 55 8C 91 D5 19 42 C4 60 40 CC
0x200004%1: 54 AE 6D DD 26 ES5 E6 3B 4E €0 06 15 07 BE S5C 48 AC 8D
0x200004C4: D3 SD EC 65 30 C2 88 58 595 €6A FD 56 €3 CF 73 1D OF 18
Aw200ANAET. NE IC B TG 3T 90 4% N SN B3I 3F A2 4G _No DB ED FR N7
] command 1;;‘_'JC:.H Stack + Locals | Watch 1 Vatch 2 ﬂthory‘l
Fig. 2.3.4-9
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2. Fillin a new value and click at any position to complete, as shown in Figure 2.3.4-10
Memory 1

Address: |Bx200003F8

0x200003F8: 77 00 €6 00 40 00 00 00 00 %0 DO 03 00 C2 01 00 01 0O
0x2000042B: 6C 07 95 EA 20 15 88 87 8F 8D 5A 07 77 A3 EC F3 71 37
0x2000045E: OB 48 02 DA 52 7B 89 CS 95 8C 91 DS 19 42 C4 €0 40 CC
0x20000491: 94 AE €D DD 26 ES5 E6 3B 4E €0 06 19 07 BE 5C 48 AC 8
0x200004C4: D3 9D EC 65 30 C2 88 98 59 €A FD 56 63 CF 73 1D OF 18
Ne2NNNNAETT. NEF 2™ MM _FC _2F 20 _AA N& 2N N2 2£ 972 AG _AG DR CcR FA_AT
] command | cCall Stack + Locals | Watc steh 2 | (2] Memory 1
Fig. 2.3.4-10

Note: If the variable address is not clear, we recommend using Watch Windows.

2.3.4.3 View and Modify SFR

® Open Watch Windows
Same as the Watch window opened in viewing and modifying variables.

@ Fillin SFR name to be pre-viewed/pre-modified
Fill in SFR name to be operated in “Name” column, this SFR must exist in the head file, otherwise it is
invalid. At this time, the value of this SFR appears in corresponding “Value” column, as shown in Figure

2.3.4-11.
ou |
4B |
35 UART_InitTypeDef UART_ InitStruct;
36 UART_InitStruct.UART_BaudRate = 9600,
a7 UART_InitStruct.UART_ClockFrequency = 64000000 ;
38 UART_InitStruct.UART Mode = UART Mode_ 10B;
39 UART_Init (UART3, &UART_InitStruct):
40 UART_TXCmd (UART3, ENABLE) ;
41 UART_RXCmd (UART3, ENABLE) ;
42
43 UART3->UART_BAUD % 0x22B:
44
45 |-
P 46 printf("\r\n This is SC32F10xx Demo!!! \rin");

Watch 2

Narg Value Type

UART3-> UART_BAUD [EooEE it

<Enter expression>

] Ccommand | & Call Stack = Loca atch 1 Watch 2 | B Memo
Fig. 2.3.4-11
In the “Value” column of the SFR to be modified, double click and modify the value, then click the left
mouse at any position, the variable column will turn to dark color, as shown in Figure 2.3.4-12.
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wo |
Mo |
35 UART_InitTypeDef UART_InitStruct:
36 UART_InitStruct.UART_BaudRate = 9600,
37 UART_InitStruct. UART_ClockFrequency = 64000000;
38 UART_InitStruct. UART_Mode = UART_Mode_10B:
39 UART Init(UART3, &UART InitStruct):
40 UART_T¥Cmd (UART3, ENABLE) :
4] UART EXCmd (UART3, ENABLE);
42
43 UART3->UART_BAUD = 0x22B;
44 }
46 -
D> 46 printf ("\rin This is SC32F10xx Demo!!! ‘\rin"):

‘Watch 2

Name Value Type

Al UART3-> UART_BAUD 0x00000005| uint

<Enter expression>

] command | g Call Stack + Loca atch 1 Wateh 2 | [ Memo
Fig. 2.3.4-12

2.3.5 Descriptions for External Power Supply Simulation

External power supply simulation has special requirements for IC settings. Please read the precautions and
operating steps carefully before performing simulation in this mode.
Steps for external power supply simulation:
Power on the target board with external power supply;
Connect the target board with SC LINK PRO in power-off state;
Connect SC LINK PRO to PC via USB;
Open the SOC_Keil plug-in and select External Power for the programming voltage level;

(® SOC ARM Driver V1.25 20250812 — [m] X

CNCECKC)

Update Language Help
Option CheckSum. 0x203 Dption CRC. OxADBE

Chip Select
SC32F10TKH] - Common | Flash sectors protection |
Program Type - Im ot ,m
|,.r_\p|:;g|.,1 Ll [DISJTG m] OP_BL m
Program Settings l—_l l—_l
Program Voltage(V): W
Erase: ,m l—_l l—_l
¥ Program 'ﬁ ,ﬁ
W Veiy [ [ =
¥ Reset and Run :I :I
[ Encryption :I :I
-

® configure the programming options and click “Download”;
® After Download is completed, you can enter the simulation mode.

2.3.6 Notes for Simulation

@ This function is only valid for ICs whose DIO/CLK programming port has been configured as JTAG.
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Users can first set the DIO/CLK programming port to JTAG mode in normal programming mode (modify
it in programming OPTION);

@ When the programming voltage is set to External Power, the plug-in will force the "DISJTG" in the
programming OPTION setting to be set to JTAG. Under this function, the CLK/DIO port can only be

used as a programming port and has no other functions. During simulation, do not operate these two IO
ports in the simulated code area;

(® During the simulation process, do not disconnect USB or programming interface directly to avoid Keil
breakdown. To disconnect USB or programming interface, exit Debut mode first;

@ For notes of external power supply simulation, see 2.3.5 Descriptions for External Power Supply
Simulation.
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2.4 Instructions for SC LINK PRO Programming

2.4.1 Firmware Upgrading

The firmware of SC LINK PRO features online upgrading to add new functions or correct problems. Specific
methods for firmware upgrading are shown below:

@)
@

@0 6

For better experience, please visit http://www.socmcu.com to download the latest firmware files;

There are 2 ways to enter IAP update mode. You are advised to select Mode 1 for there is no need to
plug SC LINK PRO:

(1) Mode 1: After connecting SC LINK PRO to PC, open SOC Programming Tool and click “Upgrade
Programmer Firmware” on “Programmer Information” menu. At this time, Busy lamp on SC
LINK PRO (red) will flash, indicating that it enters Firmware Upgrading mode;

(2) Mode 2: In power-off state of SC LINK PRO, long press “Programming” button, connect it to PC
USB, at this time, Busy lamp on SC LINK PRO (red) will flash, indicating that it enters Firmware
Upgrading mode;

In “Open File” dialog box, locate the firmware file (.iap file) and click “Open”;

Pop up the dialog box to display the current version and the version to be updated, and click “OK”

button;

After the update is completed, SC LINK PRO will exit Firmware Upgrading mode automatically;

View the version information of upgraded firmware in “Programmer Information”.

Note:

1.

Before upgrading the firmware, please make sure that the firmware file (.iap file) to be upgraded
is ready;

Interruption of the upgrade process will cause the programmer to malfunction;

During the process of firmware upgrading, you are not advised to perform other operations;
When the 51 series firmware V1.18 and above (HW_SCLINKPRO_VX.XX) and the ARM series
firmware (HW_SCLINKPRO_MX.XX) are cross-upgraded, the offline programmer information
and multi-code project information downloaded by the programmer will be formatted.

2.4.2 Steps for Online Programming

@
@

Connect SC LINK PRO with the programming interface of target board;

Connect SC LINK PRO to PC via USB cable, open SOC Programming Tool and select IC model from
the drop-down list of “Chip Select”;
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($ 50C Programming Tool Enhance v1.70 20250514 — X

Language Help

The programer was not connected!

LoadProject | SaveProject | CheckBlank | AllErase Program ‘ Verify ‘

IC select Option CheckSum:0x1423 ProgramSetting

SC32F10TKE :lv ‘ Option Setting ‘ Program\Voltage(V) m

APROM 262144 bytes  File Len: 204952 bytes Erase: [All S
2 D:\Program Files (x86)\AAAAIIAP-APROM(3)IAP-APROM\Temp Program [+ CheckBank |

EEPROM 0 bytes File Len: 0 bytes Verify [/ Resetand Run [v°

O o |

LDROM 0 bytes File Len: 0 bytes

= Auto

Seing | APROM | EEPROM | LDROM Programmerinfo | Verifyinfo
~ProjectChecksum ~OfflineProgramSetting ~SerialnumberSetting(StorageArea-APROM)——
Refresh 0xB7257EE7 [w" Offiine Program [ Use Serialnumber
Hardware CRC Operate [ AutoProgram ® Increase ® HEX
o C
- [ LimitProgramCount | 100 DEERISE et
[~ Allow Configure Program Count Length(bity |32 s

N

~ROM Encrypt——————

‘ StepLen0x |1
StartValue:0x |AABBCCDD
Download Compare ‘ StartAddr:0x ’Fm;

ProgramProjectlistManage

[ Encrypt

Go to official web

(® Check the target area to be programmed and click “Load” to load the code file to be programmed
(HEX/BIN file);

@ Configure IC option in “option” tab;

B | Program Option X
ustomer Option
O VR invalid T |Disable A
DISJTG |Normal OP_BL |aAPROM -

KK

Flash sectors protection

Write Protection area A-——
[ [¥" Protect entire area

1£ 0x0 0x8000000
APPOR Ox1ff 0x803ffff

Write Protection area B

[= ™

0x0 0x8000000
0x0 0x80001ff

Option CRC: 0x3A4D

® Select programming voltage and check Erasing, Programming and Verifying, etc.; For details about the
selection of erasure options, please read: 2.4.4.1 Erase Option Description;

® Click “Auto Programming” button to perform corresponding programming and verifying;

2.4.3 Steps for Offline Programming

@ Connect SC LINK PRO to PC via USB cable, open SOC Programming Tool and select IC model from
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the drop-down list of “Chip Select”;

@) SOC Programming Tool Enhance v1.70 20250514 —

Language Help

The programer was not connected'

LoadF‘roject‘ SaveF'roject‘ CheckBIank‘ AllErase Program ‘ Verify ‘

IC select Option CheckSum:0x1423 ProgramSetting

SC32F10TKE kil ‘ Option Setting ‘ ProgramVoltage(V): [5 ]

APROM 262144 bytes  File Len: 204952 bytes Erase: |Al ™
v Load D:\Program Files (x86)\AAAANIAP-APROM(3)IAP-APROM\Temp Program [+ CheckBank [

EEPROM 0 bytes  File Len: 0 bytes Verify ¥ Reset and Run |v°

L[ b |

LDROM Q bytes  File Len: 0 bytes

r Auto l ‘

Seting | APROM | EEPROM | LDROM | Programmerinfo| Verifyinfo |
~ProjectChecksum———————————— - OfflineProgramSetting————— —~ SerialnumberSetting(StorageArea: APROM)——
Refresh OxBT257TEET [¢ Offline Program [¥ Use Serialnumber
—Hardware CRC Operate——————— [ AutoProgram (elgse @ HEX
O [ LimitProgramCount |100 Ol IRase O
[~ Allow Configure Program Count Length(bit): |32 h

‘ SteplenOx |1
StartValue:0x |AABBCCDD

~ROM Encrypt
[ Download CompaleJ ] StartAddr0x  [F10

[~ Encrypt

ProgramProjectlistManage

Go to official web

Check the programming area, click “Load” to load the code file to be programmed (HEX/BIN file);
Check the operation checkbox in “ProgramSetting”, such as Erase+Program + Verify; For details on the
erase options, please read: 2.4.4.1 Erase Option Description. Please note that when programming
offline, for securely encrypted ICs, only the full erase option can be selected; otherwise, the

® O

programming will fail!
@ Select Programming mode: Check “Auto Programming” for automatic programming mode, and
uncheck for manual programming mode:
1. In manual programming mode, press the button to program;
2. In auto programming mode, SC LINK PRO will complete IC detection and programming
automatically after power-on.

® Configure IC option in “option” tab;
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B | Program Option X

Customer Option
VR |LVR invalid WDT |Disable

DISJTG [N OP_BL |APROM

[«]«fa]]a]a|a]«]a]q

[«]a] ||| |[«]q]q]q

Flash sectors protection

- Write Protection area A
[ Erable [¥" Protect entire area

IAPFCRA st (H) [ox0 Start Address (H) |oxsoooooo
IAPPCRA_end (H) [oxtff End Address  (H) |0xso3frff

. Write Protection area B
[ Erable [ Protect enfire area

[APPCRB_st (H)  [ox0 Start Address (H) ||]xg|][)|][)[|.|)
[APPCRE_end (H) [ ox0 End Address | (H) |Ux8|]|}()1ﬁ

Option CRC: 0x3A4D

® Click “Download” button and download the code file to SC LINK PRO;

@ Disconnect SC LINK PRO with PC USB, and use the external power supply via USB to power SC LINK
PRO to start programming.
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2.4.4 Programming Settings Description

&) SOC Programming Tool Enhance v1.70 20250514 — X

Language Help
[

The programer was not connected!

LoadProject | SaveProject | CheckBlank | AllErase | Program | Verify |
~IC select Option CheckSum:0x1423————— |-ProgramSetting
SC32F10TKS ] [dentincation| ( Option Setting | ProgramVottage(v): 5 <]
- APROM 262144 bytes  File Len: 204352 bytes Erase: |All ~]
ical Load ‘D:\F‘rogram Files (x86)\AAAAAP-APROM(3)NIAP-APROM\Temp Program [ CheckBank [
~EEPROM 0 bytes  File Len: 0 bytes Verify ¥  Resetand Run [v'

= Load ‘

~LDROM 0 bytes File Len: 0 bytes

= Load ‘ Auto

Seing | APROM | EEPROM | LDROM | Programmerinfo | Verifyinfo |
—ProjectChec! ~OffineProgramSetting - efting(StorageArea-APROM)—
Refresh OxB7257EET [ Offline Program ¥ Use Serialnumber
L CRC Operat [~ AutoProgram @ Increase @® HEX
- (" Decrease " Dec
[ Write APROM HardwareCRC [ LimitProgramCount [ 100 =]
[~ Allow Configure Program Count Length(bity |32 hd

Read StepLen:0x ,1—
ProgramProjectlistManage |
StartValue:0x |AABBCCDD

Download Compare | StartAddrox  |F10

—ROM Encrypt

[ Encrypt

| Go to official web

Programming Function Description

Options

Programming Programming voltage selection in online and offline programming modes, for programming

Voltage voltage settings under external power supply programming, please refer to 2.4.7
Descriptions for External Power Supply Programming.

Erase Erase the data in the selected programming regions, please refer to 2.4.4.1: Erase Options
Description.

Program Download the program into the target chip

Verify Verify whether the programmed data in the chip is correct

Reset and Run In online programming and external power supply programming modes, if this option is

selected, the device will automatically power cycle and reset to run the program after
programming is completed.

2.4.4.1 Erase Options Description

When programming ARM series chips, it is necessary to erase. The following is an explanation of different
erasure options; please select the appropriate one according to the actual situation:
None No erasure, customers are advised not to select this option during
programming; otherwise, it may result in programming failure.

Sector Sector erasure, erases data in the corresponding sectors based on the
programming area and program size.

All Full erasure, erases all data in the programming area checked on the host
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‘ compulter.

Note: During offline programming, for ICs with secure encryption enabled, only the "All" option can be
selected for erasure; otherwise, programming failure will occur!

2.4.5 Comparison

To confirm if the programming code and configured items loaded by SC LINK PRO are correct, connect SC
LINK PRO to PC via USB and open SOC Programming Tool, and then click “Compare” button to check if the
current programming configurations and programming codes loaded consistent with the contents loaded in SC
LINK PRO.

2.4.6 Instruction for S/N

CECRC

®

@

(]
Language Help

The programer was not connected'

LoadProject | SaveProject ‘ CheckBlank ‘ AllErase Program ‘ Verify ‘

IC select Option CheckSum:0x1423 ProgramSetting

SC32F10TKS =] | Option Setting ‘ ProgramVoltage(V): [5 |

APROM 262144 bytes  File Len: 204952 bytes Erase: |All <
2 Load D:\Program Files (x86)\AAAAIAP-APROM(3)\IAP-APROM\Temp Program [+ CheckBank [

EEPROM 0 bytes File Len: 0 bytes Verify ¥ Reset and Run [+

I e |

LDROM 0 bytes File Len: 0 bytes

= Auto
Seting | APROM | EEPROM | LDROM | Programmerinfo| Verifyinfo |
ProjectChecksum—————— —OffineProgramSetting—————— |- SerialnumberSetting(StorageArea:APROM)—,
Refresh 0xB7257EET [ Offine Program [ Use Serialnumber

 Hardware CRC Operate | AutoProgram @® Increase @® HEX

Bl [ LimitProgramCount [100 ~] ® Dzgeee » 0z

[~ Allow Configure Program Count Length(bit): |32 =
StepLen:0x |1
ProgramProjectlistianage ‘
StartValue:Ox |AABBCCDD
—ROM Encrypt
Download Compare | StartAddrox  |F10
[ Encrypt

Go to official web

S/N function is available for SC LINK PRO in offline mode.
S/N data is stored in the APROM, and the storage address can be set via the start address.

Low S/N data is stored in low address, for example, write 32BITS S/N OXAABBCCDD in 0X0F10, the
value written for OXOF10 is 0XDD, the value written for 0XOF11 is 0OXCC, the value written for 0X0F12 is

0XBB and the value written for 0XOF13 is OXAA.
The S/N must be 4 bytes in length with the start address of a multiple of 4 (such as 0F10H, 0AO4H, etc.),
otherwise, an error will be reported upon programming

The S/N address must not be set in the sector space where the code is loaded. That is, the start
address of the S/N must be set outside the sector corresponding to the program code; otherwise,

abnormal offline programming will occur.

Customers can obtain the S/N data by reading the corresponding address in APROM through the IAP
read operation.

S/N supports power-off memory function (not supported in multi-CODE mode).
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2.4.7 Descriptions for External Power Supply Programming

External power supply programming has special requirements for IC settings. Before performing
programming in this mode, please carefully read the precautions and programming steps.

Steps for external power supply programming:

@® Power on the target board with external power supply;
@ Connect the target board with SC LINK PRO in power-off state;
® Connect SC LINK PRO to PC via USB;
. . . . . “
@ Open SOC Programming Tool, configure the programming voltage options and click “External
ER
Power”;
& SOC Programming Tool Enhance v1.70 20250514 - X
Language Help
The programer was not connected!
LoadProject | SaveProject| CheckBlank AllErase Program Verify
IC select Option CheckSum:0x5C8F ProgramSetting
SC32F10TKS > Option Setting ProgramVoltage(V): '
33
APROM 262144 bytes  File Len: 204952 bytes Erase
Extemal E
% - D:\Program Files (x86)\AAAAIIAP-APROM(3)IAP-APROM\Temp Program [ CheckBank
EEPROM 0 bytes  File Len: 0 bytes Verify |v Reset and Run |v
LDROM 0 bytes File Len: 0 bytes
Auto
Setting APROM EEPROM LDROM Programmerinfo Verifylnfo
ProjectChecksum — r~ OffineProgramSetting - SerialnumberSetting(StorageArea:APROM)
Refresh 0x812B7DD7 | v Offiine Program v Use Serialnumber
Hardware CRC Oper; — ‘ AutoProgram @ Increase @ HEX
[~ LimitProgramCount DEEEISE D&
[ Allow Configure Program Count Length(bit). |32 <
StepLen:0x |1
J ProgramProjectlistManage
— StartValue:0x |AABBCCDD
ROM Encrypt: —————
Download Compare StartAddr0x  |F10
LI' Encrypt
Go to official web

® Configure the programming options and click "Auto";

® After programming is completed, disconnect the target board to ensure that the programmed IC exits
Programming mode.

NOTE:

1. This function is only valid for ICs whose DIO/CLK programming port has been configured as JTAG.
Users can first set the DIO/CLK programming port to JTAG mode in normal programming mode
(modify it in programming OPTIONS);

2.  When the programming voltage is set to External Power, the plug-in will force the "DISJTG" in the
programming OPTION setting to be set to JTAG. Under this function, the CLK/DIO port can only be
used as a programming port and has no other functions. If these two 10 ports need to be used in the
program, please do not select this mode for programming.
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B | Program Option X
Customer Option
LVR  |LVR invalid - WDT  |Disable -
DISJTG rm - OP BL |APROM -

Flash sectors protection

Write Protection area A

ra ¥ Protect entire area
0x0 0x8000000
Ox1ff 0xB03ffff
Write Protection area B
— [
0x0 0xB8000000
0x0 0xB0001ff

Option CRC: 0x72E1

2.4.8 Instructions for Connecting Programmer

For ease of operation, we use programmer control interface to control IC programming with software

programming instead of manual programming.

©)

@)

Please use manual programming mode with unchecking “Auto Programming” option when downloading
the programming program in SOC Programming Tool.

Start in programmer control interface is the start input channel for programming and valid in low level. It
is recommended to release the pull-down operation of start after detecting low level of busy interface

signal is output when starting the programming for start;

After decrease the level for start, detect NG signal interface, OK signal interface and busy signal
interface; low level in NG signal interface indicates programming is failed, low level in OK signal interface
indicates programming is succeeded and low level in busy signal interface indicates programming in
progress; only one signal interface can be output in low level at a time; if more than two signal interfaces
have low levels at the same time or all single interfaces have high levels, programming shall be stopped.

Programmer programming-related parameters are set as follows:
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BT X % F %
BEXRFReRS: (1RTF)
BEhEF L BEikE 100

BusyEE ¥ L IEBTESINBusy 50
OKEESE L EOTHR/EET|8] 4
NGEESE L OKNGRREETE 10

2.4.9 Notes for Programming

(O Overload protection and reminds:

1. A maximum output current of SC LINK PRO is 400mA,; if the load exceeds this range,
self-resettable fuse will be enabled,;

2. If overload occurs, please perform IC programming in external power supply mode

For notes of external power supply programming mode, see 2.4.7 Descriptions for External Power

Supply Programming ;

In any programming mode, any pin of programmed IC connected to other power-on system will result in

programming failure;

For IC on-board programming, you are advised to remove the peripheral capacitance of programming

pin CLK and DIO.

SOC Programming Tool does not support the partition programming function.

For IC programming, please check “Sector Block or Full Erase” for programming, otherwise it

@@ ® ®© ©

may result in programming failure.

2.4.10 Multi-code Management

2.4.10.1 Introduction to Multi-code Management

Multi-code management function supports storing multiple projects on SC LINK PRO so as to facilitate
batch programming for multiple project codes. Before using multi-code management, please confirm the
following:

(1) Preparations: @ SC LINK PRO; @ SOC Programming Tool v1.35 or later; ® Firmware M2.00 and

later.

(2)Before using multi-code programming mode, please carefully read 2.4.10.3 Notes for Multi-code

Management.

2.4.10.2 Instructions for Multi-code Management

1. Add Multiple-code Project List
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(1) Open SOC Programming Tool, as shown in the figure below, select the target chip model, load the target
programming code to APROM or other area and confirm the project ProgramSettings, then click “Programming
Project List Management” button to enter Multi-code Management page.

() SOC Programming Tool Enhance v1.70 20250514 - X

Language Help

The programer was not connected !

LoadProject | SaveProject ‘ CheckBlank ‘ AllErase | Program ‘ Verify ‘

IC select 1 Option CheckSum:0x5C8F ProgramSetting

SC32F10TKE = ‘ Optien Setting ‘ ProgramVoltage(V): [External P v |

APROM 262144 bytes  File Len: 204952 bytes Erase: |Al hd
I Load D:\Program Files (x86)\AAAANAP-APROM(3)\IAP-APROM\Temp Program v CheckBank [

EEPROM 0 bytes File Len: 0 bytes 2 Verify ¥ Reset and Run [v*

e |

LDROM 0 bytes  File Len: 0 bytes ‘

r Auto 4]

— |
Seing | APROM | EEPROM | LDROM | Programmerinfo| Verifyinfo |
—~ProjectChecksum —————— - OfflineProgramSetting —————— - SerialnumberSetting(StorageArea:APROM) ——
Refresh 0x090E74AB [¥" Offine Program [v" Use Serialnumber
Hardware CRG Operate [¥ AutoProgram @ Increase @ HEX
~ [~ LimitProgramCount l_l ® DzEEEE CRREC
[~ Allow Configure Program Count 3 Length(bit). |32 hd

StepLen:0x |1
ProgramProjectlistManage ' T
StartValue:0x  |AABBCCDD

Download | Compare ‘ StartAddr:.0x |F10

—ROM Encrypt

[ Encrypt

Go to official web

(1)  Then enter “Multi-code Management” page, it is empty for first use (no project list), as shown in the figure
below.

Muti Code Manage X

ProjectMame is limited to 11 characters -Serialnumber range : 039
‘ I AddProject

ReadProjectlist | ActiveSelectedProject ‘ CompareSelectedProject ‘ DeleteSelectedProject ‘ DeleteAllProject

v

(2)  As shown in the figure below, input the project name to be saved in “ProjectName is limited to 11
characters”, then fill in the No. in “Serialnumber range”, and click “AddProject” to save the loaded project
to SC LINK PRO.
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Muti Code Manage X

ProjectName is limited to 11 characters Serialnumber range : 0~23
‘PR]UUI |1 AddProject

ReadProjectList ActiveSelectedProject ‘ CompareSelectedProject DeleteSelectedProject DeleteAllProject

(4)After adding the code project, you can see the information of the added project (including project No., project
name, IC name and CRC of target code project, etc.).

(5) For SC LINK Pro users, up to 24 Code projects can be added, all of which can be saved to the external
memory of the programmer.
2. Activate Multi-code Project List

(D)If at least one Code project is added to the project list, select this project and click “Activate Selected Project”,
then you can see the information of activated project in the text box at the upper of the project list; if the text box
is empty, no project is activated. A project is activated as shown in the figure below.

Muti Code Manage X

ProjectName is limited to 11 characters ~ Serialnumber range : 0~23
|PR]001 J |1 AddProject

ReadProjectList ActiveSelectedProject ‘ CompareSelectedProject ‘ DeleteSelectedProject ‘ DeleteAllProject

[ 01: Name:PRIOO1 IC:5C32F10TK8 PrjCRC:0x8CAC3C99 I

[ D i
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3. Delete Multi-code Project List
(1) Delete the selected project. For multiple project lists, you can delete unnecessary multi-code projects; select
a project and click “Delete Selected Project” to delete the selected code project from the memory of the

programmer.
(2)Delete all projects. For multiple project lists, you click “Delete All Projects” to delete all multiple-code projects

added.

4, Read Multi-code Project List

After the programmer has added and stored multiple-code projects, you can click “Read Project List”
through online programming tool to obtain the information of added project list.
5. Compare Multi-code Project List

After a project is added to the multi-code project list, select the project to be compared and then click
“Compare Selected Project” to compare it with the current loaded project or project code. If yes, the data is the
same. If not, it indicates that the data of currently activated project is inconsistent with that of loaded project code.
Besides, you can also compare the CRC in the project list with the checksum of the loaded project code.

6. Exit Multi-code Management

When multi-code management is not required, delete the activated multi-code projects or all projects to exit
multi-code management and restore the normal programming mode.
7. Programming Multi-code Project

For the multi-code project already activated, you can program and check the target project in offline
programming mode.

As shown in the figure below, black characters on the white background are displayed on OLED, indicating
that it enters Multi-code Project Programming mode. After pressing “Programming” button, you can see the
programming is succeeded. At this time, the project code activated in Multi-Code project list has already been
programmed to the target IC.

{S5cii pro |
o) HE

Offline Programming in Multi-Code Programming Mode
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Offline Programming Succeeded in Multi-Code Mode

2.4.10.3 Notes for Multi-Code Management

1. If there is no activated project or no project at all in Multi-code Project list, the multi-Code management is
invalid. At this time, it is in ordinary programming mode, and the project code downloaded offline will be
programmed.

2. If there is any activated project in multi-code project list, this activated project will be programmed offline.

3. When there is an activated project in the multi-code project list, the user can cancel the activated state by
deleting the corresponding project, or by directly downloading the project code again to cancel the multi-code
activation. At this point, the system enters normal programming mode, and the offline programming will program
the most recently downloaded project code.

4. In each Code project downloaded, APROM supports a maximum of 512KB.

5. When the black characters on the white background are displayed on OLED in offline programming mode, it
indicates it is currently the multi-code in activated state and will program this activated project code; Displaying
the white characters on the black background on OLED indicates that it is in normal programming mode
currently..

2.4.11 Automatic Upgrading Detection

SOC Programming Tool supports featuring online upgrade detection, can automatically detect the version of
programming tool, MCU library and SC LINK PRO firmware under the circumstance of user PC connecting to the
network; when a new version is found, the system will prompt user the new version detected and provide the

download address. The figure below shows the popped-up online detection update dialogue box.
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Update the detected results online;

X

Notification information:

Check Link's New Version V1.20
Current version V1.10

Download
Update Log
i e e T N
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2.5 Frequently-asked Questions and Answers

SC LINK PRO
Abnormalities

Online programming
display: “Please
connect MCU with the
programmer”, or the
offline programming is
failed

Cause

The programming cable is
connected abnormally

Solution

Check if four programming cables are
connected properly

The programming cable is too
long

The length of SC LINK PRO programming
cable can not exceed 60cm

CLK or DIO pins of the chips
have 100pF capacitance to
GND

The capacitance on the programming signal
interface may cause programming timing
error, when programming by using SC LINK
PRO, the capacitance to GND of the
programmed CLK and DIO shall be within
100pF

Resistance exists between
SC LINK PRO programming
interface and the chip
programming interface

Try to avoid series resistance between the
lead-out point of programming and the chip; if it
is unavoidable, guarantee the series resistance
value does not exceed 100R, and minimize the
programming cable upon programming

CLK and DIO of chips are
connected to the same digital
tube

In circuit design, try to avoid connecting CLK
and DIO of the chip to the same digital tube

Four indicators flash at
the same time

Short circuit in VDD and VSS
of programming target
board/chip

Troubleshoot before programming

Busy lamp keeps
flashing in online
programming mode

SC LINK PRO enters
Firmware Upgrading mode

Upgrade firmware

Running lamp keeps
off after power-on

The supply voltage is
abnormal

Check if the supply voltage of SC LINK PRO
is not less than 4.5V

Running lamp keeps
flashing in online
programming mode

Power supply abnormal

Check whether the power supply module of SC
LINK PRO is abnormal.

Running lamp keeps
flashing in offline
programming mode

Power supply abnormal

Check whether the power supply module of SC
LINK PRO is abnormal.

Abnormal data downloaded for
offline programming

Re-download the programming data to SC
LINK PRO

Programming count limit is set
to0

Reconfigure the programming count limit as
required and download it to SC LINK PRO

Invalid S/N

Set the S/N to a valid address
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3 SOC Programming Tool

3.1 Overview

Developed by Shenzhen SinOne Microelectronics Co., Ltd. (hereinafter referred to as “SOC”), SOC
Programming Tool is designed for PC tools of SOC series programming, which shall be used together with SC
LINK PRO.

The software supports windows xp/2000/vista/7/10/11 operating systems. By default, it is installed in
the directory of “C:\Program Files\SOC\SOC Programming Tool” and created in Start Menu and desktop
shortcut, you can modify these default settings during installation.

You are advised to carefully read the help files before using the software and visit SinOne official website:
http://www.socmcu.com to obtain the latest MCU manual and software version.

For any question, suggestion or opinion, call 0755-26652552 or email to: SOC_support@socmcu.com.

3.2 Install SOC Programming Tool

@® Double click SOC Programming Tool vx.x.exe

Select Setup Language X
Select the language to use during the
@ installation:
English W
| RW ] AW

@ Select “SC”, “TC” or “EN”, and click “Y” button

(8 Setup - SOC Programming Tool Enhance =

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

SOC Programming Tool Enhance is PC based software developed by Shenzhen SinOne
Microelectronics Co., Ltd (SOC) for burning SOC's MCU chips together with the Online
programmer or Production programmer.

O 1 accept the agreement

(01 do not accept the agreement

http://www.socmcu.com
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Information

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

OC Programming Tool recommends using the windows10,whose default installation
path is "C:\Program Files\SOC\SOC Programming Tool Enhance",Start Menu and

Desktop shortcut can alse be created.You can change the default setting during the
installation.

@ View the installation instruction and click “Next” button
($) Setup - SOC Programming Tool Enhance

Select Destination Location

Where should SOC Pregramming Tool Enhance be installed?

Setup will install SOC Programming Tool Enhance into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse

C:\Program Files (x86)\SOC\SOC Programming Tool Enhance|

Browse...

At least 26.2 MB of free disk space is required.

® The default installation path is in “C:\Program Files (x86)\SOC\SOC Programming Tool Enhance ”,
and you can modify it as needed , then click “Next” button
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{$) Setup - SOC Programming Tool Enhance

Select Start Menu Folder
Where should Setup place the program's shortcuts?

_':,., Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

SOC Programming Tool Enhance

Browse...

® Set the name of this folder on Start Menu with “SOC Programming Tool Enhance” by default; you
can modify it as needed, then click “Next” button

(8) Setup - SOC Programming Tool Enhance

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing SOC
Programming Tool Enhance, then click Next.

Additional icons:
B Create a desktop icon

B Create a Quick Launch icon

@ Create desktop shortcut and quick launch bar shortcut by default; you can modify them as needed,
then click “Next” button
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Ready to Install

Setup is now ready to begin installing SOC Programming Tool Enhance on your
computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.
Destination location:

C:\Program Files (x86)\SOC\SOC Programming Tool Enhance

Start Menu folder:
SOC Programming Tool Enhance

Additional tasks:
Additional icons:
Create a desktop icon
Create a Quick Launch icon

< Back Install (N)

Double check all installation options, then click “Install” button
(§) Setup - SOC Programming Tool Enhance

Information

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

We highly recommend you read this manual before using SOC Programming Tool
Enhance. You can also visit the homepage of SOC: http://www.socmcu.com to view
and download the latest user manual and software.

Should you have any problem, suggestion or advise, please dial +86-755-26652552 or
sent email to webmaster@socmcu.com.

(©® After installation, related notes will be displayed, click “Next” button
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{8) Setup - SOC Programming Tool Enhance =

Completing the SOC Programming Tool
Enhance Setup Wizard

Setup has finished installing SOC Programming Tool Enhance
on your computer. The application may be launched by
selecting the installed icons.

Click Finish to exit Setup.

Check/uncheck “Run SOC Programming Tool Enhance”, and click “Finish” to complete.

Note: After installation, if any network communication message pops up upon opening SOC

Programming Tool for the first time, please select “Public Network” to avoid missing important
notifications and updates related to the tool!

G Windows Defender Bk iGE4EERIDILRT FRRYERS THEE

Windows Defender B2 EIE IEArE L AMEISEME LAY usbhidioc MFC Application #9E%k

Thae.
@ EFRN): usbhidioc MFC Application|
EREP): #FAl

BEH): Ci\program files (x86)\soc\soc programming tool\soc
programming tooll.exe
FEiF usbhidioc MFC Application TEXELRE HEB(E:
[ =FEME, MsEsT EMER)

MRS, | RIS E RS (RS, ST ARRSESSStER SERERES)
)

FEIFAIEIA) LR
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3.3 Software Interface

() ami | () -
Language Help 1 Language Help
The programer was not connected " . - . . . [ SC LINK ARM has connected
LoadProject | SaveProject | CheckBlank |  AllErase Program ‘ Verity LoadF (G
IC select Option CheckSum:0x5CaF ProgramSetting G sel 4 e
SC3ZF10TKE - fificatio i i scal VR [LVR invalid - WDT Disable - =
18] B (G s | ProgramVoltage(V): [Extemal F v DISITG | J1aG = OPBL apmoM =l Pl
APROM 262144 bytes Flle Len: 204952 bytes Erase Al = APR( - z R
- foad D:\Program Files (xB5)IAAAAUAP-APROM(3)|IAP-APROM\Temp Program [+ CheckBank [ F = = k [~
EEPROM O bytes File Len: O bytes. Verfy [+ Resat and Run [+ EEPR = z n [+
r . r = ~
LDROM O bytes ~ File Len: 0 bytes 3 LDRC| iash sactors protaction
r . Lo r Write Profection area A
F [* Protect entire area
Seting | APROM | EEPROM LDROM | Programmerinfo | Verifyinfo | St
0x0 0x8000000
ProjectChecksum OfflineProgramSatting ‘SeriainumberSetling(StorageArea APROM) - Praies M)
Refresh DHEDEL4AE ¥ Offine Program ¥ Use Seriainumber Ox1ff 08031HF
Hardwars CRC Operate " AutoProgram R H0=3 Hardq | Wirite Protection area B
- [~ LimitProgramCount [100 =] i = - I r
[ Alow Configure Program Count Lengtniort  [32 =] = LML ~l
StepLenx |1 [ (0xB000LIT m
FrogramProjectisiManage - =
StanvVale:x  [AABBCCOD | =)
ROM Encrypt ~ROM| =
Download Compare Stanagarox  |F10 Option CRC: 0x72E1 o S 2 4
[~ Encrypt —— P - : E
Go to official web. Go to official web
(® SOC Programming Tool Enhance v1.70 20250514 = X

Language Help

The programer was not connected !

L ro) .‘ avePro) .‘ Ct | AllErase Program ‘ Verify |

IC select Option CheckSum:0x5C8F ProgramSetting

SC32F10TKS - |‘—\+‘—|—1‘;;—.an‘ Option Setting | ProgramVoltage(V): [External P v

APROM 262144 bytes  File Len: 204952 bytes Erase: |All ot
2 Load D:\Program Files (x86)\AAAAUAP-APROM(3)IAP-APROM\Temp Program [+ CheckBank [
EEPROM 0 bytes  File Len: 0 bytes ) Verify [ Resetand Run [+

| Load
LDROM O bytes File Len: 0 bytes

r Load Auto |

Settin APROM EEPROM LDROM Programmerinfo Verifylnfo
g rog

Checksums
R CCicocso o 9 oo oo i ¢ 5 [ Clear
0xD44CB29D

Reload

READ
SAVE

Go to official web

1) Menu Bar and Operation Buttons and Progress Bar Display Area:

Menu Bar and Shortcut button: Load Project, Save, Programming, Verify, Auto,
Erasing, Null Checking and Help.
2) Operating Prompt Bar:

Display the operating prompt information during the operation process.
3) Program Setting Interface:

Chip Model Option, File Load, Programming Area, S/N, Auto Programming, Offline
Programming Options, etc.
4) Option Setting Interface

Set corresponding WDT, System Clock and LVR for different MCU model as needed.
5) APROM Code Display Window:
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Display the loaded or read code in current APROM.

Function . o
No. Function Descriptions
Name
1 Load Project | Load saved project file (with the extension of “. socprj”)
5 Save Save Program Code, ProgramSetting (Chip Model, Programming Area, S/N,
Programming Options, etc.) as the project file (with the extension of “. socprj”)
3 Null Checking | Check if the program code exists in MCU
4 Erasing Erase the code in MCU
5 Programming | Program the loaded program code and settings to MCU
6 Verify Check if MCU is programmed correctly
7 APROM Load | Load program codes to APROM
8 EEPROM Load | Load program codes to EEPROM
Programming ,
9 Select programming voltage as needed
Voltage
10 Auto Perform automatic operations (Null Checking, Erasing, Programming, Check,
Reset and Run) as needed,;
1 Programming | Select if it is required to encrypt, write/read CRC and to display the checksum of
Option currently loaded project when programming
1. Automatic Programming: Check it to automatically detect MCU in offline
Offline programming mode, and perform programming automatically if detected, with
) no need to press START button.
12 Programming e : , . .
Ontion 1. 2. Limit programming counts: Check it to set the limit programming count
P with the upper limit of 1,000,000. If the limit is exceeded, the programmer
will stop programming.
Write a group of number in MCU Flash:
Optional
. User-defined start value
13 S/N Settings .
User-defined step value
User-defined store address
Hexadecimal increment mode by default
Option . i .
14 . Set MCU programming configurations
Settings
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3.4 Function Descriptions

3.4.1 Descriptions for S/N

(§) SOC Programming Tool Enhance v1.70 20250514 — X

Language Help

The programer was not connected!

LoadProject| SaveProject‘ CheckBIank‘ AllErase Program ‘ Verify |

IC select Option CheckSum:0x5C8F ProgramsSetting

SC32F10TKE =] | U S ‘ ProgramVoltage(V): [External F v |

APROM 262144 bytes File Len: 204952 bytes Erase: |All hd
[v Load D:\Program Files (x86)\AAAAIAP-APROM(3)IAP-APROM\Temp Program [+ CheckBank |

EEPROM 0 bytes File Len: 0 bytes Verify ¥ Resetand Run [+

O e

LDROM 0 bytes File Len: 0 bytes

| Auto

Seting | APROM | EEPROM | LDROM Programmerinfo | Verifyinfo |
— ProjectChecksum  OffineProgramSetting————— |- SerialnumberSetting(StorageArea: APROM) ——
Refresh 0x812B7DD7 [v" Offline Program [¥ Use Serialnumber
—Hardware CRC Operate [ AutoProgram ® Increase ® HEX
~ [ LimitProgramCount ’_ L NGFrease *iDec
[ Allow Configure Program Gount Length{bit): |32 hd

N

—ROM Encrypt

‘ SteplenOx |1
StartValue:0x |AABBCCDD
Download Compare | StartAddrox  |F10

ProgramProjectiistManage

[~ Encrypt

Go to official web

The S/N function is currently available for SC LINK PRO in offline mode only.
The S/N is stored in APROM, with its storage address configurable via the start address.

Low S/N data is stored in low address, for example, write 32 BITS S/N 0XAABBCCDD in 0X0F10, the
value written for 0OXOF10 is 0XDD, the value written for 0X0F11 is 0XCC, the value written for 0X0F12 is

0XBB and the value written for 0X0F13 is 0XAA.

@ The S/N must be 4 bytes in length with the start address of a multiple of 4 (such as OF10H, 0A04H, etc.),
otherwise, an error will be reported upon programming.

CACKC,

® The S/N address must not be set in the sector space where the code is loaded. That is, the start
address of the S/N must be set outside the sector corresponding to the program code; otherwise,

abnormal offline programming will occur.

® Customers can obtain the S/N data by reading the corresponding address in APROM through the IAP
read operation.
S/N supports power-off memory function (not supported in multi-CODE mode).

3.4.2 Firmware Upgrading

The firmware of SC LINK PRO features online upgrading to add new features or correct problems.
Firmware upgrading method: For the methods for SC LINK PRO firmware upgrading online, see2.4.13
Firmware Upgrading
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3.4.3 Check Offline Programming Options

Figure 3.4.6 shows settings of SOC Programming Tool offline programming options, only valid in SC LINK
PRO offline mode.

& SOC Programming Tool Enhance v1.70 20250514 — X
Language Help

The programer was not connected!

LoadProject ‘ SaveProject‘ CheckBlank ‘ AllErase Program ‘ Verify ‘
IC select Option CheckSum:0x5C8F ProgramSetting
SC32F10TK8 - ‘ Option Setting | Programvoltage(v): 5 ~]
APROM 262144 bytes  File Len: 204952 bytes Erase: |All hd
v Load D:\Program Files (x86)AAAAIIAP-APROM|(3)IIAP-APROM\Temp Program [+ CheckBank [
EEPROM 0 bytes  File Len: 0 bytes Verify /" Resetand Run v
R
LDROM 0 bytes  File Len: 0 bytes
= Auto
Setting | APROM | EEPROM | LDROM | Programmerinfo| Verifyinfo |
~ProjectChecksum OfflineProgram g ~SerialnumberSettir APROM)——
Refresh 0xFDCD318D [v" Offine Program [V Use Serialnumber
Hardware CRC Operate | | AutoProgram ® Increase ® HEX
o [v" LimitProgramCount |100 - ¢ Decrease C Dec
[~ Allow Configure Program Count Length(bit): |32 =
StepLen0x |1
ProgramProjectiistManage ‘
StartValue:0x |AABBCCDD
~ROM Encrypt
Download Compare ‘ StartAddr:0x  |F10
[ Encrypt

Go to official web

Fig. 3.4.6 Settings of Offline Programming Options
Functions are described as follows:
1. Auto Programming: Check it for the programmer to detect IC automatically; perform programming
automatically if detected without any triggering action.
2. Limit programming counts: Check it to set the limit programming count with the upper limit of 1,000,000. If the
limit is exceeded, the programmer will stop programming.

3.4.4 Project Function

The SOC Programming Tool provides project saving and loading functions. Users can save a programming
project that includes configured OPTION settings, programmed HEX file, and programming configurations. Once
the project is saved and reloaded, the OPTION settings and certain programming configurations cannot be
modified. This prevents third-party users from mistakenly changing OPTION settings, code, or related
programming options during mass production.

3.4.4.1 Project Saving Operation Steps

1.Select the target areas to be programmed and click Load to import the code file (HEX/BIN file).
2.Configure the relevant OPTION settings according to actual requirements.

3.Configure the programming options under Programming Settings, including: programming voltage, erase,
program, and verify.

4.If offline programming is required, enable and configure the relevant offline programming options.

5.Click Save Project to save the programming project as a file with the extension .socprj.
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3.4.4.2 Project Loading Function Description

Click Load Project to load the required project for mass production.

() SOC Programming Tool Enhance v1.70 20250514 - X

Language Help

The programer was not connected '
LoadProject‘ SaveProject| CheckBIank‘ AllErase Program | Verify ‘

IC select Option CheckSum:0x5C8F ProgramSetting

SC32F10TK8 ~ ProgramVoltage(V): |5 ~

Option Setting

APROM 262144 bytes  File Len: 204952 bytes Erase: |All >
[v Load D:\Program Files (x86)\AAAAIIAP-APROM(3)\IAP-APROM\Temp Program v CheckBank [
EEPROM 0 bytes  File Len: 0 bytes Verify ¥ Reset and Run [+

D u |

LDROM 0 bytes File Len: 0 bytes

W Auto

Seting | APROM | EEPROM | LDROM Programmerinfo | Verifyinfo |
rProjectChecksum———— ~ OffineProgramSetting———— —~ SerialnumberSetting(StorageArea-:APROM) ——
Refresh 0xE25B0323 [v" Offine Program ¥ Use Serialnumber
~Hardware CRC Operate—— [~ AutoProgram @ Increase @ HEX
. -
r [ LimitProgramCount {100 DEEEEER L=E
[~ Allow Configure Program Count Length(bit): |32 hd

StepLen0x |1
ProgramProjectlistManage ‘

StartValue:0x |AABBCCDD
Download Compare | StartAddr0x ’mi

~ROM Encrypt:

[¥ Encrypt

Go to official web

1. Programming area, programming code, OPTION settings, and offline-related settings cannot be modified
within a project. To make changes, please save a new project;

2. Settings such as programming voltage, auto programming, and S/N start value (when the S/N option is
selected during project saving) can be modified according to actual requirements;

3. If the option “Allow configuration of programming count limit” was selected when saving the project, the
programming count limit can be modified after loading the project.

3.4.5 Security Encryption

3.4.5.1 Security Encryption Functions and Features

All IC of SinnOne have encryption function, mainly providing read-protection encryption for
APROM.You can select whether to encrypt the IC securely by configuring the Encryption control in the
"ROM Encryption" option on the host computer interface.
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@& SOC Programming Tool Enhance v1.70 20250514

— X
Language Help
The programer was not connected !
LcadF'mject‘ SaveF'mject‘ CheckBIank‘ AllErase Program | Verify ‘
IC select Option CheckSum:0x5C8F ProgramsSetting
SC32F10TKS =i Option Setting ‘ ProgramVoltage(V): |5 e
APROM 262144 bytes  File Len: 204952 bytes Erase: |Al 87
ira Load D:\Program Files (x86)\AAAAIAP-APROM(3)\IAP-APROM\Temp Program [/ CheckBank [
EEPROM 0 bytes  File Len: O bytes Verify [ Resetand Run [/
CL e |
LDROM 0 bytes  File Len: 0 bytes
= Auto
Seting | APROM | EEPROM | LDROM | Programmerinfo|  Verifyinfo |
ProjectChecl r OffineProgramSetting r etting(StorageArea:APROM)——
Refresh 0xE20B0323 [ Offiine Program v Use Serialnumber
_Hard CRC Operat [ AutoProgram ® Increase ® HEX
- [~ LimitProgramCount [100 ® Deses: Racc
[~ Allow Configure Program Count Length{bit): |32 =
StepLen:0x |1
ProgramProjectlistManage ‘
StartValue:0x |AABBCCDD
+-ROM Encrypt
‘ Download Compare ‘ StartAddrox  |[F10
[+ Encrypt

Go to official web

Security encryption features of SinOne series IC are as follows:

1. Regardless of whether the security encryption function is selected, as long as the user through the
programmer to an encrypted IC, the programmer will be forced to erase, and then perform write
operation.

2. The only way to enable secure encryption is to check secure encryption and execute the programming

operation.

3. The only way to disable secure encryption is to turn it off and execute the programming operation.

4. Secure encryption does not affect IAP functionality
Online Programming Sector erase cannot be performed on the IC. During online auto
programming, the host will forcibly perform a full erase of APROM
before programming the IC

Offline Programming If sector erase is selected in the programming options, programming
cannot be executed normally. The user must select full erase to

perform offline programming correctly.

3.4.5.2 Secure encryption procedure

When the "encryption” option in the chip model IC of the burning interface is lit up, if you want to turn off
the encryption function, you should deselect "encryption"), the configuration interface is as follows:
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® @ SOC Programming Tool Enhance v1.70 20250514 - X
Language Help
Language  Hely
y o
: — The programer was not connected!
= | The programer was not connected LoadProject | SaveProject| Checkalank ‘ AlErase Program | Verify J
LoadProject | SaveProject| Checklank |  AlErase Program Verify | | | I
IC select Option CheckSum:0X5C8F ProgramSeting
IC select Option CheckSum:0X5C8F ProgramStting oS 3 |
e I . > Option Setting ~]
[scazFi0TKe ] caton] TR s i = Program\Vottage(V): [5 ~]
= APROM 262144 bytes ~ File Len: 204952 bytes Erase: [All i
APROM 262144 bytes  File Len: 204952 bytes Erase: |All ke th
2 Load D:\Program Files (x86) AAAAUAP-APROM(3)IAP-APROM\Temp Program ¥ CheckBank |~ koad [t e e e i i CheckBak!
q : Verify ¥ Resetand Run [+
EEPROM Obytes  File Len: O bytes Verity ¥ Reset and Run ¥ EEEROMObytos e Len:0 bytes #

LDROM O bytes ~ File Len: 0 bytes LDROM Obytes  File Len: 0 bytes

Auto Auto
Setting APROM EEPROM LDROM | Programmerinfo |  Verifyinfo Setting APROM EEPROM | LDROM | Programmerinfo| Verifyinfo |
ProjeciChecksum OftineProgramSeting SenakumberSetting(StorageArea APROM) ProjectChecksum OffineProgramSetting SerialnumberSettng(StorageArea APROM)
Refresh | [’bxé’;ﬁéc’iﬁ i [ Offine Program 7 lioe Setiabinaber Refresh 0XEC568105 [ Offine Program [ Use Serialnumber
Hardware CRC Operate. [~ AutoProgram @ Increase ® HEX Hardware CRC Operate [™ AutoProgram @ Increase @ HEX
= c c = ot G € Decrease € Dec
- [~ LimtProgramCount [100 | Docross Dec - LimitProgramCount [T |
[~ Allow Configure Program Count Lengthibit): |32 > Allow Configure Program Count Lengthibit). |32 b
| [ Steplen0x [T StepLenox [1
o ProgamProjectistanage | —_— - ProgramProjectistianage J e
e StarValve 0x  [AABBCCOD - StartValeOx  [AABBCCOD
ROM Encrypt- | ROM Encrypt-
Downioad Compare | StanAddrox  [F10 Download Compare StatAdde0x  [F10
¥ Encypt Encrypt
Goto offical web | Go to official web ‘

Left: enable encryption Right: disable encryption
If you want to use encryption, after configuring "encryption", the "programming™ operation will be
triggered. The encrypted configuration will be written to the chip by the writer, and the encryption
configuration will be completed.

3.4.6 AB Sector Write Protection Encryption

By default, the SinnOne ARM series chips allow global IAP operations on APROM at factory settings.
The chip provides two groups of flash write-protection areas (A and B). These areas can be configured by
sector units with a defined start address, and |IAP operations are prohibited within the protected regions.
Users can freely configure the prohibited IAP regions through the OPTION settings on the host computer.

B | Program Option X
Customer Option
VR 14.3v | DT  |Disable A
- OP_BL (aPROM -

DISJTG |Normal

Flash sectors protection ‘

ite Pratectign area A
[¥" Enable 1 [ Protect entire area
0x8000000

TAPPORA_st (H) |ox0 Start Address (H)

TAPPORA_end (H) ’Wi End Address (H) OxBO3FfF

Write Protection area B

[¥" Enable 2 [ Protect entire area
IAPPORB_st (H) ’(]xffi Start Address (H) 0x801fe00
TAPPORB_end (H) [0x0 End Address (H) 0x80001fF

Option CRC: Ox5EA7
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B | Program Option X

ustomer Option

LVR |4.3v
DISJTG [Normal

WDT  |Disable
OP_BL [APROM

e
-
-
v
v
v
v
v
v
v
v

[« ]q]]q]4

Flash sectors protection

~Write Protection area A
¥ Enable [ Protect entire area
[IAPPORA,st H) [ox0 1 ] Start Address (H)
TAPPORA_end (H) | ox1ff End Address (H) 0x803ffff 7
i~ Write Protection area B
¥ Enable [~ Protect entire area
[IAPPORB?st H) | oxff 8 ] [Start Address (H) 0x801fe00 .1 O J
[ IAPPORB_end (H) |ox0 [End Address (H) 0x80001ff 1L

Option CRC: Ox5EA7

\[o] Function Descriptions
Prohibit IAP operations in Region A, check to enable Region A protection.

Prohibit IAP operations in Region B, check to enable Region B protection.

Prohibit IAP operations in APROM, check to enable APROM protection.

Region A start S/N setting for prohibited IAP operations.

Region A end S/N setting for prohibited IAP operations.

oOalhlW|N|F

Region A start address for prohibited IAP operations:
Actual protected start address = Flash base address + [Start sector number x 0x200].

7 Region A end address for prohibited IAP operations:
Actual protected end address = Flash base address + [(End sector number + 1) x 0x200 — 1].
8 Region B start S/N setting for prohibited IAP operations.
9 Region B end S/N setting for prohibited IAP operations.
10 Region B start address for prohibited IAP operations:
Actual protected start address = Flash base address + [Start sector number x 0x200].
11 Region B end address for prohibited IAP operations:

Actual protected end address = Flash base address + [(End sector number + 1) x 0x200 — 1].
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B | Program Option X
Customer Option

LVR 14.3v A WDT  |Disable -

DISJTG |Normal - OP_BL |APROM -
|
|

Flash sectors protection
Write Protection area A _‘
¥ Enable [ Protect entire area

IAPPORA_st (H) [oxff Start Address (H) 0x801fe00
IAPPORA_end (H) [oxff End Address (H) 0x801ffff
|

Write Pratection area B A y N
¥ Enable [ Protect entire area

TAPPORB_st (H) [ox100 Start Address (H) 0x8020000
IAPPORB_end (H) [ox101] End Address (H) 0x80203ff

Option CRC: 0x1423

Taking the above figure as an example, after configuring the start and end S/N for the AB
write-protection regions and performing the programming operation into the IC, the following APROM
regions are prohibited from IAP operations: 0x0801FE00—0x0801FFFF and 0x08020000—0x08203FF.

3.5 Development programming procedure

Take using SC LINK PRO program SC32F10TK8 as an example.

Connect the SC LINK PRO to the SC32F10TK8 with the 4PIN cables in the correct direction.
Connect online programmer SC LINK PRO to PC with USB cable.

Open SOC Programming Tool.

Select the chip model to be programmed at the drop-down list of “Chip Select”, such as
SC32F10TK8 in the example.

®Oe e
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& SOC Programming Tool Enhance v1.70 20250514 = X

Language Help

The programer was not connected !

LoadProject | SaveProject ‘ CheckBlank ‘ AllErase Program ‘ Verify |

IC select Option CheckSum:0x5C8F ProgramSetting

SC32F10TKS ~] ‘ Option Setting ‘ ProgramVoltage(V): [5 |

APROM 262144 bytes  File Len: 204952 bytes Erase: |Al 1%
[v Load D:\Program Files (x86)\AAAAVAP-APROM(3)IAP-APROM\Temp Program v CheckBank |

EEPROM 0 bytes  File Len: 0 bytes Verify [*  Resetand Run [v'

0 e |

LDROM 0 bytes File Len: 0 bytes

= Auto

Seing | APROM | EEPROM | LDROM | Programmerinfo|  Verifyinfo |
~ProjectChecksum —————  ~OfflineProgramSetting ———— - SerialnumberSetting(StorageArea: APROM)——
Refresh OXEC56B105 [v" Offine Program [¥" Use Serialnumber
—Hardware CRC Operate———————— [ AutoProgram @® Increase @ HEX
~
m [ LimitProgramCount |100 DETEEE € Dec
[~ Allow Configure Program Count Length(bit): |32 ©
SteplLen:0x |1
ProgramProjectiistManage |
StartValue:0x |[AABBCCDD
~ROM Encrypt:
‘ Download Compare ‘ StartAddr0x  |F10
[~ Enecrypt

Go to official web

1. After the chip model is selected, its related interface contents (such as programming type,
ProgramSetting, etc.) will be adjusted based on its resources automatically;

& soc Programming Tool Enhance v1.70 20250514 = X

Language Help

The programer was not connected!

LoadProject ‘ SaveProjectl CheckBlank ‘ AllErase Program ‘ Verify |

IC select N . Option CheckSum:0x5C8F ProgramSetting

[scazFioTke v | ‘ ation| i o modcertine ‘ Programvoltage(Vy: [5  ~]

APROM 262144 bytes  File Len: 204352 bytes Erase: Al &~
r2 Lo ‘!ﬁPrograrrTiles (XB6)\AAAAIIAP-APROM(3)IAP-APROM\Temp Program [+ CheckBank [

EEPROI\Ebytes JLen: t;bytes - Verify [*  Resetand Run [+

‘ I Load 4

’—LDROM 0 bytes File Len: 0 bytes

N Auto

Seting | APROM | EEPROM | LDROM | Programmerinfo | Verifyinfo |
~ProjectChecksum——— ~ OfflineProgramSetting————— ~ SerialnumberSefting(StorageArea-APROM) ——
Refresh OxEC56B105 [ Offine Program [¥" Use Serialnumber
~Hardware CRC Operate——————— [ AutoProgram @® Increase @® HEX
- [ LimitProgramCount ’_ € Decrease € Dec
[~ Allow Configure Program Count Length(bit): |32 A

StepLen:0x |1
ProgramProjectiistManage |

StartValue:0x |[AABBCCDD
Download Compare ‘ StartAddr.0x |F10

—ROM Encrypt

[ Encrypt

Go to official web

2. Check corresponding programming area, click “Load” and locate the code file to be loaded (.hex
file or bin file) in the popped-up window, then click “Open” to display the program codes in
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corresponding area. The figure below shows the HEX file loaded after selecting APROM,;

(§) SOC Programming Tool Enhance v1.70 20250514 — X
Language Help

The programer was not connected !
LoadProject ‘ SaveProject ‘ CheckBlank ‘ AllErase Program ‘ Verify ‘
IC select Option CheckSum:0x5C8F ProgramSetting
SC32F10TK8 =l ‘ Option Setting ‘ ProgramVoltage(v): [5 ~ ~|
APROM 262144 bytes  File Len: 204952 bytes Erase: |All %
Vv Load D:\Program Files (x86)\AAAAIAP-APROM(3)IAP-APROM\Temp Program [v° CheckBank [~
EEPROM 0 bytes  File Len: 0 bytes Verify ¥ Resetand Run [+

0| oo |
LDROM 0 bytes File Len: 0 bytes
ol Auto ‘ ‘
Setting APROM I EEPROM LDROM Programmerinfo Verifylnfo I

Checksums

o

88 24 00 20 D9 00

File CRC

l Clear
0xD44CB29D

Reload

3

08 2D

00 00 00 00 F3 00 00
08 F3 00 00 08 00 00
08 2F 01 00 08 Bl OF
00 48 00 47 45 10 00
0 06 48 80 47 06

READ

SAVE

130 70 47 70 47 70 47 70 47 70 47 70 47 70 BS
00000140 01 2D 04 D1 05 6A OFE 68 35 43 05 €2 03 EOQ
00000150 OE 68 BS 43 05 62 4D 79 01 2D 04 D1 05 &C

Go to official web

i

3. Configure the S/N function if needed. (If the S/N is not required and only applies to offline
programming, this step can be skipped) ;
4. Click “Auto” to program the code file and the corresponding settings into the MCU
5. The SOC Programming Tool will display a “Programming” progress window. Once programming is
completed and verification confirms that the data matches, the code has been successfully
programmed.
(§) SOC Programming Tool Enhance v1.70 20250514 - X
Language Help_

Verifing files...
LoadProjeiI SaveProject | CheckBlank AllErase Program ‘ Verify
(§) SOC Programming Tool Enhance v1.70 20250514 — X

Language Help

Verification is complete, and the data
is different!

LoadProject | SaveProject| CheckBlank AllErase Program Verify ‘

6. Programming is completed.
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4 Keil C Plug-ins

4.1 Install Simulation Plug-ins

@® Double click SOC_KEIL_MDK_Setup Vx.xxx.exe, view the license, select “| agree”, then click “Next”
&) Setup - SOC_KEIL_MDK_Setup

- x

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

SOC_MDK_KEIL is the KEIL plugin made by Shenzhen SinOne Microelectronics
Co.,Ltd("SinOne") for SinOne MCU. After installation, in the KEIL compilation
environment, you can select SinOne MCU models to compile, program and simulate
(currently supporting models: ARM series).

explain:

1. This plugin doesn't override the MCU databases and simulation plugins for other
companies in KEIL.

2. Open KEIL software for the first time. If there is a network communication

dialog, please select Public Network to avoid missing important notifications and
updates related to the tool!

= I accept the agreement

I do not accept the agreement

< Back _ Next > #H(N)

@ View the license, select “l agree”, then click “Next”

)
Information

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.
L. This plugin automﬁ:ally detects the KEIL installation directory in your computer,

installing the plugin under the ARM directory of the KEIL's installation path, and you
can modify these default settings during installation.

<Back __Next>_ #(N)

(® The default installation path is in the directory for Keil installed, you can modify this path, then click
“Next” button
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Q)
Select Destination Location
Where should SOC_KEIL_MDK_Setup be installed?

Setup will install SOC_KEIL_MDK_Setup into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

E:\Keil v5\ARM\SOC_MDK_Driver Browse...

At least 32.7 MB of free disk space is required.

< Back | Next> #(N)

@ Set the name of this folder on Start Menu with SOC_KEIL MDK_Setup in default. You can modify
the name as needed, then click “Next” button

S

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

SOC_KEIL_MDK_Setup Browse...

<Back __ Next> #5(N)

® Confirm the installation path and click “Next” button
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Ready to Install
Setup is now ready to begin installing SOC_KEIL_MDK_Setup on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location:
E:\Keil v5\ARM\SOC_MDK_Driver

Start Menu folder:
SOC_KEIL _MDK_Setup

<Back  _ Install #(N)

For installation, click “Next” and then click “Install” to complete the installation, and read related help
information.

)]
Information

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

1.For anyalestions, suggestions or comments on the using, please contact us with
0755-26652552,552 or E-MAIL:support@socmcu.com.

2.0pen KEIL software for the first time. If there is a network communication dialog,

|please select Public Network to avoid missing important notifications and updates
related to the tool!
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) Setup - SOC_KEIL MDK_Setup - B x

Completing the SOC KEIL MDK Setup
Setup Wizard

Setup has finished installing SOC_KEIL_MDK_Setup on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

< Back Finish__

Note: After installation, if any network communication message pops up upon opening KEIL
software for the first time, please select “Public Network” to avoid missing important notifications
and updates related to the tool!

4.2 Set Keil Interface

@® Open Keil project file, click the shortcut icon “Target Option”, select “Debug” in “Target Option”
interface, click “Use” and select “SOC MDK Driver”, and then check “Run to main(), as shown in the

figure below:
[ Options for Target ‘Test' X
Device | Target | Output | Listing| User | C/C++ | Asn | Lir\karl Debug Il tilities |

" Use Simulator with restrictions Settings * Use: ‘SOC MDK Driver j Settings
™ Limit Speed to Real-Time

[V Load Application at Startup ¥ Run to main(} ¥ Load Application at Startup

Initialization File: Inttialization File:
Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoints [V Toolbox v Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows V¥ Tracepoints
[¥ Memory Display [V System Viewer ¥ WMemory Display [V System Viewer
CPUDLL: Parameter: Driver DLL Parameter:
[sARMCM3DLL [-REMAP-MPU [sARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pARMCM1.DLL [CMO- [TARMCM1.DLL [pCMO=
™ Wam i outdated Executable is loaded ™ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... ‘

0K Cancel Defaults Help
[ | | |

@ Click “Utilities” and select “Use Target Driver for Flash Programming”, as shown in the figure below:
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Options for Target ‘Test' X

Devicel Targetl Uutputl Li stingl User l C/C++ l Asm I Linl:erl Debug Utilities

Configure Hash Menu Command
& Use Target Driverfor Alash Programming [¥ Use Debug Driver

— Use Debug Driver — Settings [V Update Target before Debugging

Init Fllezl J Edi...
" Use Extemal Tool for Aash Programming

Command:l _I

Ngumerﬂs:l
r
Configure Image File Processing (FCARM):
Output File: Add Output File to Group:
User ;I
Image Files Root Folder: | ™ Generate Listing

[1)4 | Cancel | Defaults I Help

(® Click “Settings” again to enter “Programming Option Information Interface”, as shown in the figure
below:

() SOC ARM Driver V1.25 20250812 — [m] X

Update Language Help

Option CheckSum. 0x203 Option CRC. OxADBE

Chip Select
GC32H0TRY > Common | Flash sectors prolection|
Program Type LR ILVR invalid - wDT lm
|APROM ~| DISTG [7ag =] PR [ =]
] =
Program Settings —
- [ =
Program Voltage(V): IW
= =
Erase: m ’—_l
¥ Program ’—_I I—_I
WV Verify [ =] 4
‘ ¥ Reset and Run ,—_I l—_l
I Encryption [ [ =]
r

L

@ Programming Option Information Configuration.

1.

o~ wNn

6.

Chip Select: Select IC name for pre-programming or simulation.

ProgramSetting: Select automatic programming, including erasing, programming, verifying, etc.
Programming Options: Set Code Option as needed.

Programming Area: APROM or EEPROM.

Upgrade: Upgrade the library file.

Help: Version-related information.

Note: If the required IC model is not found in chip option or the corresponding model found can not
be simulated, it is required to click “Upgrade” to enter the upgrade interface.
Upgrade Firmware: Upgrade the firmware of programmer provided by SOC.
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® DownLoad shortcut key
“DownLoad” will perform IC operations according to programming Option configurations, not only

programming code and Code Option selected , but also erasing, programming and verifying according
to ProgramSetting shown in the figure below.

5dd A “«o|m E

P g LiAp
Sl E e ¥9 | Test R AR e
Project '¥3 Download (F8) 32f1000c_adc,
03 Project: Project Download code to flash memaory Helif (
W Taes I bU ADC 5

4.3 Notes for Keil C Plug-ins

Before using Kell C to create SOC MCU project, please visit SinOne official website
(http://www.socmcu.com) to download and install the latest SOC Keil C library file. After installation,
SOC MCU model library file, MCU head file and Demo program will be stored in SOC folder under Keil
C installation directory.
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5 Revision History

Revision Changes

V0.1 Initial Release. August 2025
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