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SN32F400 Series

QUICK START

SN32F407
SN32F405
SN32F403

SONIX 32-Bit Cortex-MO Micro-Controller

SONIX reserves the right to make change without further notice to any products herein to improve reliability , function or design. SONIX does not
assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license under its patent
rights nor the rights of others. SONIX products are not designed , intended , or authorized for us as components in systems intended , for surgical

implant into the body , or other applications intended to support or sustain life , or for any other application in which the failure of the SONIX product
could create a situation where personal injury or death may occur. Should Buyer purchase or use SONIX products for any such unintended or
unauthorized application. Buyer shall indemnify and hold SONIX and its officers , employees , subsidiaries , affiliates and distributors harmless against
all claims , cost , damages , and expenses , and reasonable attorney fees arising out of , directly or indirectly , any claim of personal injury or death

associated with such unintended or unauthorized use even if such claim alleges that SONIX was negligent regarding the design or manufacture of
the part.

SONiX TECHNOLOGY CO., LTD Page 1 Version 1.2



N \ y SN32F400 Series
b h [ | l 32-Bit Cortex-M0 Micro-Controller

AMENDENT HISTORY

Version Date Description
1.0 2024/03/27 |1. First version.
1.1 2024/12/05 |1. Add introduction of 3.4 Migrate ARM Compiler 5 to ARM Compiler 6
1.2 2025/03/07 |1. Update “Target” and “C/C++ (AC6)” images in Section 3.4.1
1.3 2025/03/31 [1. Update Target ROM size of Keil Option.
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1 OVERVIEW

The purpose of this document is to make the users be familiar with SONiX SN32F400 Quick Start Development
Package and the settings of Keil MDK-ARM.

1.1  SN32F400 QUICK START DEVELOPMENT PACKAGE

SN32F400 Quick Start Development Package includes
H/W

1. SN32F400 Starter Kit Board

2. SN-LINK-V3

1 SN32F400 CMSIS Files

2 SN32F400 Flash Algorithm file
3. SN32F400 FW Library

4 SN32F400 Tool Installer

1.2 KEIL MDK-ARM

The MDK-ARM is a complete software development environment for Cortex™-M, Cortex-R4, ARM7™ and
ARM9™ processor-based devices. MDK-ARM is specifically designed for microcontroller applications, it is easy to learn

and use, yet powerful enough for the most demanding embedded applications.

B Complete support for Cortex-M, Cortex-R4, ARM7, and ARM9 devices
B |ndustry-leading ARM C/C++ Compilation Toolchain

M vision4 IDE, debugger, and simulation environment
B Keil RTX deterministic, small footprint real-time operating system (with source code)

B TCP/IP Networking Suite offers multiple protocols and various applications

B SB Device and USB Host stacks are provided with standard driver classes

B Complete GUI Library for embedded systems with graphical user interfaces
B L INKpro enables on-the-fly analysis of running applications and records every executed Cortex-M instruction
B Complete Code Coverage information about your program's execution

B £ ecution Profiler and Performance Analyzer enable program optimization

® Numerous example projects help you quickly become familiar with MDK-ARM's powerful, built-in features

B CMSIS Cortex Microcontoller Software Interface Standard compliant
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MDK-ARM is available in 4 editions: MDK-Lite, MDK-Basic, MDK-Standard, and MDK-Professional.

All editions provide a complete C/C++ development environment and MDK-Professional includes extensive middleware

libraries. Refer to the Product Selector for more details.

For MDK Version 5 additional software components and support for microcontroller devices is provided by Software

Packs. DFP (Device Family Pack) indicates that a Software Pack contains support for microcontroller devices.

* Note: 1. MDK-Lite (32KB) Edition is available for download. It does not require a serial number or
license key.
2. Please refer to 3.1 Build a New Project step3 to download SONiX 32-bit MO MCU DFP from Pack
Installer of Keil MDK V5.X

Please link to http://www.keil.com/arm/mdk.asp to download and see more detail introduction.
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2 SETUP

"USE Cable to PC

z | =]
. .

€A Jardepy yur-ns

SONiX 32-bit Series Starter-Kkit SN-LINK-V3.0 IDE/CMSIS

21 ICE

1. Please execute SN-LINK Package to install SN-LINK-V3.0 related files.
2. Connect SN-LINK-V3.0 debugger and PC via USB cable.
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2.2 SN32F400 Starter-kit Board

Switch VDD (from WRITER or
External power source) External Reset Button I

SN-LINK I

q c, :.'.6#&

\ xwlml\ill et ===

) 8

qu\‘SA\'

SN32F407F _LQFP48_STARTERKIT_V1.
2024.01.19

O = N m w e
o © o o 3 o o °
a 6 o o

“: . ~N
[ @

| . \ N
JPAL % 48 2% w8 g8 naT sy aviay

I Micro USB connector I

[ JP1 : Micro USB connector.

® S1: Choose the source of VDD (5.0V/3.3V on board or WRITER). Please switch to VDD_WT if the WRITER is
used.

® JP2 : Connector for SN-LINK debugger

® J9 : Short to enter Boot loader for ISP process
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2.3 KEIL MDK-ARM

1. Please link to http://www.keil.com/arm/mdk.asp to download MDK V5.XX and install to default path (C:\Keil_v5)

% Note: The new CMSIS architecture of can support Live update feature, so the user can use Pack Installer
to check whether SONiX updates the latest CMSIS files on the server or not, and can update easily.
We strongly recommend to update Keil MDk v5.XX, and translate the project to MDK v5.

2.  Execute KEIL MDK, and then press “Pack Installer” button.

k2 pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBEA@P % LR[9I |- PR MR EELE LB s CEXJEIK
2 e s W "I K

Project ra

] Project |@Bnoks | €} Functi...| (g Templ...

Build Qutput

3.  Please double click SONiX.SN32F4_DFP.x.y.z.pack inside SN32F400_Startkit Package_VX.X\Pack to install
SN32F400 CMSIS related files.

4. Please double click Hex2Bin_Vxx.exe inside SN32F400_Startkit_Package VX.X\Tools\Hex2Bin to install
HexConverter, it will be installed in the same path which Keil MDK is installed. In Chapter 3, we will show you

how to set the project setting to use this tool, which can help to generate the bin file and calculate the checksum.
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3 DEVELOP

3.1

1. Press ”Project’, and then select "New uVision Project”.

Build a New Project

KA pVision ‘
File Edit View Projet Flash Debug Peripherals
| B3 & J New pVision Project...
New Multi-Project Workspace...
Open Project...
Project

Close Project

Export

2. Choose the folder which is used to build the project, fill in the project name, and press "Save(S)”.

Tools

SVCS

Window Help

KA Create New Project

1 »m»ﬁ{

JCI T A
-Wlﬂlm-ﬁ-'ﬂﬁ
s
it
|
I

WY @ e

w
118

|i'.
Mo

I'EE:E #(N): [ SN32F400_Demo
# ZI(T): | Project Files (*.uvproj; *.uvprojx)

~ BEERER

Jia

BE
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3. Please select “Software Packs”.

Select Device for Target ‘Target 1°..

Device I

| Software Packs |

Vendor:  <unknown>
Device:  <unknown:>
Toolset:  <unknown>

4.  Search "SONiX”, take SN32F400 series MCU for example, select "SN32F4 Series” > “SN32F400” > Either
package (“SN32F407F” for example), and then press “OK” button.
Select Device for Target 'Target 1'... x
Device l
| Software Packs -]
Vendor:  SOMNIX
Device:  SN32F407F
Toolset:  ARM
Search:
Desgription:
® ¥ ARM | |5N32F4 seres 32-bit micro-controller is a new series of extremely Low
o @ SONX Power Consumption and High Peformance MCU powered by ARM
(Cortex M0 processor with Aash ROM architecture.
[ ‘T2 SN32F2 Series
| “T§ SN32F4 Series
=% SN32F400
@ SN32F403)
€3 SM32F405F
@ sn32Fa05)
M
OK I Cancel Help |
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5.

Please check both "CMSIS”">"CORE” and "Device” = "Startup”, and then press “OK” button.

ﬂ Manage Run-Time Environment
Software Component Sel. Variant Version  Description
=4 cmsis | | Cortex Mi Software Interface C:
@ CORE i 540 -CORE for -M,_SCO00_SC300, AR
@ pse . Source uw
@ NNLib [ 130
& 4 RIS (AP) | 100
& RS2 (AP) [ 213
4 CMSIS Driver
@ 4 Compiler | ARM Compiler 110 ompiler Extensions for ARM Com
@ 4 Data Exchange Data exchange or data formatter
@ 4 Data Processing Software Components for Data Processing
= @ Device [ Startup, Systern Setup
@ Startup ir | .01 System Startup for SONIX SN32F400 Series
® 4 File System MDK-Pro 690 File Access on varipus storage devices
© € Graphics |MDK-Pro v|5366 | Userinteface on grephical LCD displays
& @ Network MDK-Pre ~|7.3.0 1Pwd/1PvE Netwarking using Ethernet or Serial protocels
¢ use |MDK-Pro ~|690 USE Communication with various device classes

The figure below shows the MCU related CMSIS files are loaded.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MNMBAd@| & LR[00 || P RER|EELEL @ s ER & Qe o <5>¢|[-|-\\
&Iﬁjlﬁ'ﬂ@:ﬁl%|hrgeﬂ FEIN R A )
Project L=
= 4% Project: SN32F400_Demo
£ 47 Target1
- [J Source Group 1
@ chsis
29 Device

) startup_SN32F400.s (Startup)
] system_SN32F400.c (Startup)

Press “Target Options”.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NE @ % DB 9 0| & | i B FF 0G| e pRe Qe o al@-| %\
\fﬁmm"‘_oilw|ﬁrget1 i&l %’Qﬁ
Project =8
= % Project: SN32F400_Demo
E) 4 Target 1

3 Source Group 1

¥ omsis

E’ Device

) startup_SN32F400.s (Startup)
] system_SN32F400.c (Startup)
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7.1 Press "Target”, set the proper size of ROM and RAM correctly for each MCU type.

A. SN32F400 (ROM 32KB, RAM 8KB)

KA options for Target 'Target 1° X
Device utput | Listing | User | C/C++ | Asm | Linker | Debug | Ttilities |
SONiX SN32F407F Code Generation
ARM Compiler: IUsB default compiler version 5 ;I
Xal (MHz): 120
Opereting system: | Nane =1 | I Use Cross-Moduie Optimization
System Viewer File: ™ Use MicroLIB ™ Big Endian
[sN32Fa00svd J
™ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup | | default off-chip Start Size Nolnit
~ rom: | | c ~ Raw: | | r
r  Romz: | | c r Ramz | | r
I ROM3: | | s I RAM3: | | r
on-chip on-chip
% tRom: [00 [c7FrC IS % IRAM1: [x20000000  [5x2000 r
I IROM2: | [ c I IRAMZ: | | r
0K | Cancsl ‘ Defanlts | Hslp

7.2 Press "Output”, and check "Create HEX File”.
K Options for Target '‘Target 1' x

Device | Targetf] Output |Misting | User | C/C++ | Asm | Linker | Debug | Utiities |

Select Folder for Objects... | MName of Executable: ISN32F4UO_D6ITIO

(¥ Create Executable: \Objects\SN32F400_Demo
[" Create Batch Fie

[V Create HEX File

se Information

" Create Library: .\Objects\SN32F400_Demo lib

& | [_cwa ][ v |
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7.3 Press "User”, check "Run #1:”, and then fill in the command below for each MCU type.

SN32F400 - HexConvert.exe SN32F400 "#H"

K Options for Target ‘Target 1' x
Device | Target | Output | Listing User ]}.’CH | Asm | Linker | Debug | Utilities |
Command ltems User Command w  Stop on Exi.. S..
[=) Before Compile C/C++ File
[~ Run=1 (23| Not Specified [
[~ Run=2 (5] Not Specified [
(= Before Build/Rebuild
I Run#1 (25| Not Specified [
[ Run=2 (5] Not Specified [
£l After Build/Rebuild
[¥ Run#1 HexConvert.exe SN32F400 "#H" (25| Not Specified [
T Run =2 E'] Not Specified I_
™ Run "After-Build’ Conditionally
¥ Beep When Complete [™ Stat Debugging

OK | Camel | Defaults | Help |

7.4 Press "Debug”, and then press "Settings” to configure the ICE used. KEIL shall be able to get and the status

of MCU if ICE is configured and connected correctly.

A. Use SN-LINK, setup the ICE speed (Max Clock)

K Options for Target Target 1° [ 2 J
Device | Target | Output | Listing | Ussr | CiC++ | Asm | Linkef] Debug | Wiilities |
" Use Simulator Settings |F=' Use: ISN-Llnk Debugger LI Settings
[~ Limit Speed to Real-Time
V¥ Load Application at Startup ¥ Run to main() V¥ Load Application at Startup ¥ Run to main()
Initialization File: Initialization File:
I J Edit... | W, ||
T pr— )
Restore Debug Session Settings F'T T e e —

[ Breakpoints ¥ Toolbox P * —

¥ Watch Windows & Peformance A | Debug |}=133h Download. I

¥ Memory Display ¥ System \| —Debug bdapter ————————————————————— —2W Device

Unit; | | IDCODE | Device Name [ lwpe
CPUDLL: Parameter- i Tt TG SWDIO | 0uIEE11477  ARM CoreSight SW-DP Tp |
ISAF{MCME‘..DLL | EWVersion | Downl
Fumvaze Version: [V0201 @ Antomstic Detection meopE [
Dialog DLL: Parameter: Port:lsw j' € Manual Configuration Device Hame: I
ID:\F{MCMLDLL I-pCMD Meux Clock: [[TT5E | 4dd | Delew | Updare | IRl |
L —
—Debug
o Comnect & Reset Options Cache Options —— [~ Download Options ——————
Connect: |Nonml LI Resst: IAuiDdetect LI ¥ Cache Code [~ Werify Code Download
¥ Resst after Connect v Cache Memory | | [T Download to Flash

wE | EmE | =Ew |

=

SONiX TECHNOLOGY CO., LTD Page 13 Version 1.2
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B. Use ULINK2, check "SWJ” and set Port as "SW”, and setup the ICE speed (Max Clock)

© Use Simulator

Device | Target | Crutput | Listing | Taex | CIC+4 | Dgm

Settings

I~ Limit Speedto Real-Time

* Use: IULINKQ/'MECortaxDebugger ;I Settings

Initizlization File:

¥ Load Application at Startup

¥ Run to main()

J Edi. |

¥ Load Application at Startup ¥ Run to main{)

Initizlization File:

N, _

Edit

Restore Debug Session Settings

~—
Cortex-M Target Driver Setup
- -

¥ Breakpoints ¥ Toolbax _
¥ Watch Windows & Performance Analyzer Debng | Trace | Flash Download |
el - ULINK USB - JTAG/SW Adapter — - SW Device
Seral No:[VDT0TBNE =] IDCODE | Device Name \ itz
CPUDLL: Parameter SWDIO | &) (0BE11477  ARM CoreSight SW-DP U
[GARWCVE OLL | I ULINK Version: [ULINK2 = e |
Device Famify: ICorta(—M Down
Diciog DLL . Z el | H21L @ Automatic Detection 1D CODE: I
ID;:{QMCMT oL Ias::a ¥ SWJ  Port: - " Manual Configuration Device Nare: I
DLL [
Max Clock: | 1MH Add Delet Updat AP |00
I I z ) | elete | pdate I
Debug
Connect & Reset Options Cache Options Download Options
Comnect: [Nomal = Reset: [Autodetect v | | ¥ Cache Code I Verfy Code Download
¥ Reset after Connect [V Cache Memory I~ Downloadto Flash

\ oK

Cancel I

C. Use J-LINK, set Port as "SW” , and setup the ICE speed (Max)

" Use Simulator
[ Limit Speed to Real-Time

Seftings 'G‘ Use: |J-LINK / J-TRACE Cortex

Device | Taxget | Outpwt | Listing | Ussr | CiCo+ | Asm | Linker [Debug ]Uﬁ]ih'.esl

=]

[ Load Application at Startup
Inttialization File:

¥ Run to mainf)

Restore Debug Session Settings
[V Breakpoints

[v Memory Display

¥ Toolbax
V¥ Watch Windows & Peformance Analyzer
[V System Viewer

CPU DLL: Parameter:

|SﬁF{MCM3.DLL |

Dialog DLL: Farameter:

IDAF{MCM‘I.DLL |1:cru'|n

[V Load Application at Startup

e

LI Settings

¥ Runto main{)

Debug | Trace | Flash Downloed |
—J-Link ! J- Trace Adapter

SN: |68000190 |
Device: I-Link ARM
HW: [ ¥7.00 40:[ v480g
Fw LT i

0K |

SW Device

& Lutomatic Detection
 Manusl Configuration

IDCODE | Device Name |
® 00EB11477  ARM CoreSight §W-DP

SWIN

Move

Upl

IR len: I

sdd | Dekete | | Update |

Downl

ID CODE: |
Dievice Name: I

”
Connect & Feset Options Cache Optiong—— —Download Cptions———
Connect: INonnal LI Resmt: |N0m18.1 LI |v Cache Code [~ Verify Code Download
[# Reset after Conneet ¥ Cache Memory | | [ Download to Flash
- Interface TCHIP Misc
& USB (" TCHIP I Seiings .
IP-fiddress Pott (Auto: Avtodeteet TLisk Info |
Hean .
|12?.D o1 [0 Ping | JLJ.nkadI
State: ready
e | EmE | =R |

D. If other ICE is used, please refer to its user guide.

SONiX TECHNOLOGY CO., LTD

Page 14

Version 1.2




SN32F400 Series

32-Bit Cortex-M0 Micro-Controller

SON:X

7.5 Press "Utility”, select the used ICE, and then press "Settings”.

K Options for Target ‘Target 1'
Device | Target | Output | Listing | User

Conf'w Hash Menu Command

| CiC++ | Asm

| Linker | Debug | Utilities

@ se Tanget Driver for Aash Programming

‘ I~ Use Debug Driver

| SN-Link Debugger

ﬂ Settings [W Update Target before Debugging

hitFie:|

(5] NExs|

" Use Extemal Tool for Flash Programming

Command: I

|

Arguments: [
r

Configure Image File Processing (FCARM):

Output File: Add Outputt File to Group:
]Source Group 1 ;I
image Files Root Folder: | I Generate Listing
ok | Cancel Defaults | Hp |

%  Note: Please do NOT select "Use Debug Driver”.
7.6 Configure and choose the correct Programming algorithm for MCU in use as below.
Debugl Flash Download | I
Download Function RAM for Algorithm
popp ¢ Erese Full Chip ¥ Program
ii * Erase Sectors W Verify Start: |0x20000000 Size:|0x2000
" Do not Erase [~ Reset and Run
Description | Device Type [ Device Size | Address Range
SN32F400 32KB User ROM On-chip Flash 32k 00000000H - 00007FFFH
Add Flash Programming Algorithm x
[ I
K8P5615UQA Dual Aash En: Flash 32bit 64M MDK Core
LPC1&0c/42ec S25FL032 SP...  Bd. Aash SPI 4M MDK Core
LPC1&0:/43xx S25FL0OG4 SP... Bt Flash SPI M MDK Core
LPC407x/8x S25FLO32 SPIFI Ext. Flash 5Pl aM MDK Core
M29W6E40FB Flash Ext. Flash 16-bit M MDK Core
RC28FE404% Dual Flash Ex. flash 325t 1M MDKCore
%  Note: Click "Add”>”SN32F400 32KB User ROM” shall be seen in the pop window. If ”SN32F400 32KB

User ROM” can NOT be found, please make sure the step 3 of 3.1 Build a New Project is completed.

Version 1.2
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8.  Return to main page to start coding.

9. After coding, click the “Rebuild” button as below, Keil MDK will start to compile.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
MBS HA@| % B9 || mRER|EE/E G @ e
SZWEA [i4] t:;tl%l‘l’argeﬂ AI&%O‘?Q
= ¥ Project: SN32F400_Demo
5 #9 Target 1
= &7 Source Group 1
@ ] main.c
& cmsis
2 € Device
) startup_SN32F400.s (Startup)
) system_SN32F400.c (Startup)

ER»|@|e o6 e|@ R

10. If compile successfully, the version of HexConverter and the calculated Checksum will be showed in the message
box.

File Edit View Project Flash Debug Peripherals Tools SVCS

NMBHAdS| & bRa|v¢|e= | PR AR

Window Help
EEE | @ e
2 § ﬁﬁﬁﬁ‘tﬂla|htget1 #lﬁ%.@m
Project * B
= % Project: SN32F400_Demo A
= %3 Target 1
= [ Source Group 1
® ] mainc
& cmsis
2 ¥ Device
) startup_SN32F400.s (Startu
@ L) system_SN32F400.c (Startu™

< | 4|
] Project Iosooks | {3 Functi...| Oy Templ... |

)

After Build - User command #1: HexConvert.exe SN32F400 gD:\Users\c
INI Ver = V34

EXE Ver = V23
CheckSum = 0xCD28

Build Time Elapsed:- 00:00:01

v
<l i

>
] Build Output ] C&Find In Files |

SONiX TECHNOLOGY CO., LTD Page 16 Version 1.2
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3.2

1.

Use SONiX Sample Code

Open any project of SN32F400 Firmware Library with MRK-ARM, and then select the desired target MCU.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBEA@ % DRI e | PR m R EE/E G B rant PR > Qle o@‘||-||\\
@ e e | W snsra00 ME &R e 2@
Project
B % Project: SN32F400_Demo
= &5 SN32F400
@m UserApp
3 Utility
& amsis
29 Device
] startup_SN32F400.s (Startup)
@] system_SN32F400.c (Startup)

Press “Target Options”

File Edit View Project Flash Debug Peripherals Tools 35VCS Window Help
NBE@| % QB9 | e | B B mn|EFEEGN O e ERsl@leocsa@ ]
B @ @ | ¥ snszra00 K= e2d
Project L
© % Project: SN32F400_Demo
5 43 SN32F400
i UserApp
@3 Utility
[ System
& cmsis
EI‘ Device
] startup_SN32F400.s (Startup)
@] system_SN32F400.c (Startup)
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3. Enter “Target Options” page, click "Debug” tab, and set as the following settings, and then click "Settings” button.
Options for Target 'SN32F400 x
Device | Target | Output | Listing | Ussr | C/C++ | Asm | Linke tilities | .
" Use Simulator  with restrichons Settings I ' Use: |SN-Link Debugger »| Settings |
[~ Limit Speed to Real-Time
[V Load Application at Startup ¥ Run to main() ¥ Load Application at Startup ¥ Run to main()
Initialization File: = g
~ Restore Debug Session Settings 1 Restore Debug Session Settings
[V Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
[V Watch Windows & Peformance Analyzer [V Watch Windows
[V Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[sARMCM3.DLL | [SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pARMCIM1.DLL [pCMO [TARMCM1.DLL [pCMO
Manage Component Viewer Description Files ... |
ok || camwer || Defars | | Bp |
4.  Enter Setup page, KEIL shall be able to get and the status of MCU if ICE is connected correctly.
SN-Link Setup x
Debug I Flash Download |
- Debug Adapter SW Device
Unit:| | IDCODE Device Name Move
SWDIO | 0x0BB11477 ARM CoreSight SW-DP >
Serial Number: |V2.00.320 S _l
HW Version: [V3 J
Firmware Version: |V03.010 & Autornatic L [—
Port: | SW vl  Manua juratio Device I . [
Max Clock: |4MHz - ‘ - | |
~Debug
Connect & Reset Options Cache Options Download Options
Connect: I 'I Reset: [Autodetect v [¥ Cache Code [~ Verify Code Download
[¥ Reset after Connect W Cache Memory | | [T Download to Flash
e s | |
%  Note: If the used ICE is NOT SN-LINK, please refer to the step 7.4 of 3.1 Build a New Project.
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5.  Press "Utility” tab, choose the used ICE, and then click “Settings” button.
Options for Target 'SN32F400° X
Device | Target | Output | Listing | User | CC++ | Asm | Linker | Debu4 Utilities |
Configure Flash Menu Command .
% Use Target Driver for Fash Programming [~ Use Debug Driver
| SN-Link Debugger v]  Settings ¥ Update Target before Debugging
It Fe: .| Ea.
" Use Extemal Tool for Flash Programming
Cumma'ld:[ J
Arg.merls:|
[
~Configure Image File Processing (FCARM):
Output File: Add Output Fle to Group:
|U-sen°‘w LI
image Files Root Folder: | [ Generate Listing
ok | Cancel Defaults | Help |
#* Note: Please do NOT select "Use Debug Driver”.
6. The following setting shall be seen.
Debugl Flash Download
Download Function RAM for Algorithm
LOAD " Erase Full Chip v Program
ii % Erase Sectors W Verify Start: I'DXZODUODDU Size:IOxEDDO
" Do not Erase [~ Reset and Run
Hogrammmg z gorlﬂlm
Description | Device Type [ Device Size | Address Range
SN32F400 32KB User ROM  On-chip Flash 32k 00000000H - 00007FFFH
Add Flash Programming Algorithm x
o '] [ [ ] e [ [ Fa l Fa® 7
SN32F400 32KB User ROM On-chip Flash 3% Device Family Package
‘KBPSE‘ISUQA Dual Aash Ext. Flash 32t 64M MDK Core
LPC1%0c/4%0c S25FL032 SP..  Exd. Flash 5P aM MDK Core
LPC180c/430x S25FLOB4 SP...  Ex. Flash 5PI &M MDK Core
LPC407x/8x S25FLO32 SPIFl Ext, Flash SPI aM MDK Core
M29W640FB Rash Ext. Aash 16bit M MDK Core
RC28FE40J2x Dual Aash Ed. Aash 32bit 16M MDK Core
%  Note: Click YAdd”2”SN32F400 32KB User ROM” shall be seen in the pop window. If “SN32F400 32KB

User ROM” can NOT be found, please make sure the step 3 of 3.1 Build a New Project is completed.
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7. Please click “OK” to exit “Target Options”.

8.  Click the “Rebuild” button as below, Keil MDK will start to compile.
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NG| % DR 9 o =™ m R EEE MG @ et ER* Qe oo el@]|X
o i @ i | 98] snaoraco UK BB e
Project —— Q n'
= 4% Project: SN32F400_Demo

5 45 SN32F400
w3 UserApp
@ 3 Utility
[ System
& cmsis
=] ’ Device
] startup_SN32F400.s (Startup)
@] system_SN32F400.c (Startup)
9.

After compiling, the version of HexConverter and the calculated Checksum will be showed in the message box.

DA\Users\chris_pan\Desktop'\SRIOFTO\STKACMSIS Firmware Librar...

- a X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NMBE@ % LRI || PRAR|EE /LSO

M| d=e®

Project
£ Project: SN32F400_Demo
245 SN32F400
3 UserApp
@ L3 Utility
= 3 System
& cmsis
B ‘ Device
ij startup_SN32F400.5 (Startup)
® D system_SN32F400.c (Startup)

@

| o

<]
Project IGBooks | {} Funeti...| 0, Templ...

Build Output

linking...

Lo L e i ng he fils

Program Size: Code=1104 RO-data=208 RW-data=0 ZI-data=&08

INI Ver = V34
EXE_Ver = V23
CheckSum = OxS8EF3

After Build - User command #1: HexConvert.exe SN32F400 "D:\Users\:

" . N\obj\SN32F400.axf™ - 0 Error(s), 0 Warningi(s).

7 g i el e e R L
< I
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3.3 Debug

The users can develop and debug with MDK-ARM after above settings.

File Edit View Project Flash Debug Perip

B Ha & @ = ¢ I Iz | & peeainit RS Qe o & Igv o
SRR ¥ | sn3zra00 SESIE A

Project L < _] main.c
=-"1% Project: SN32F400_Demo 10
5 4 SN32F400 2 |

D UserApp 3

7] main.c :

#_] PFPA.c 6

% 3 Utility 7

+ L System g

& cwmsis -

10

5 € Device 11

] startup_SN32F400.s (Startup) 12

7 ) system_SN32F400.c (Startup) 13

Click the button (“Start/Stop Debug Session”) below to start debugging.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

EHdd $ D@ .l m IEEE JE M| @ ereainit v B v‘l alboscelm-| A
S E e ¥ | sn3zra00 EIN - R A
Project L < _] main.c
=-"1% Project: SN32F400_Demo ]
= % SN32F400
D UserApp

7] main.c
7 _] PFPAc
w3 Utility
+ L System
& cwmsis
5 € Device
] startup_SN32F400.s (Startup)
# ] syster_SN32F400.c (Startup)
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3.3.1 CMSIS-SVD (System View Debug)

SVD is the debug standard of CMSIS, and it is a useless debug tool for users.

1. Before entering debug mode, click “View”, and then select the registers which to be watched from the "System

Viewer” list.

File Edit] View JProject Flash Debug Peripherals Tools SVCS Window Help

=" ¥ | Status Bar A EE | B ors
| E lEsa@-0-2-8-3- 8- %-
Registers |l Project Window embly
[ Books Window | sa: PFPA Init():
Functions Window Core Peripherals 3
User SHALL define PKG on
Templates Window SN_ADC Dser SHALL set the statu
Source Browser Window SN_CMP B'E._._W .‘_P_AP]_:“E‘;_Q:I;u;.t (0x00
Build Output Window I pout_GEL10_init 0
Error List Window SN_DAC
Find In Files Window SN_FLASH

Command Window GPIO 2
Disassembly Window 12C 2

Symbols Window SN_PFPA

Registers Window SN_PMU

Call Stack Window SN_RTC

Watch Windows » SN_SPI0

Memary Windows » SYSTEM » SN_SYS0
—

Serial Windows » TIMER 4 SN_5YS1

Analysis Windows » UART r

Trace » SN_UC

System Viewer »

» Toolbox Window

Periodic Window Update

=1 c + | == pamictare £
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2. Take SN_SYSO0 as example, we can see the following messages in KEIL debug window.

Value

Property

a

m

ANBCTRL
IHRCEN
ELSEN
EHSEN
EHSFREQ
IHRCDIV

PLLCTRL
MSEL
PSEL
FSEL
PLLCLKSEL
PLLEN

CSST
IHRCRDY
ELSRDY
EHSRDY
PLLRDY

CLKCFG

AHBCP

RSTST

LVDCTRL

EXRSTCTRL

SWDCTRL

IVim

ANTIEFT

0x00000001

| 0: Disable = Disable ELS Xtal

0: Disable = Disable EHS Xtal

| 0: Low = Less equal than 12MHz

0: DIV4 = IHRC clock = IHRC_48M / 4

0x00000108

{0:2=P=2

0: IHRC = 12MHz
| 0: Disable = Disable PLL

0x00000001

| 0: Not Ready = ELS Xtal is Not Ready
[0: Not Ready = EHS Xtal is Not Ready
{ 0: Not Locked = PLL is Not locked
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3.4 Migrate ARM Compiler 5to ARM Compiler 6

ARM Compiler 6 uses the LLVM compiler framework, offering more optimization level options than ARM Compiler 5
and generating more efficient code.

Nevertheless, the code remains partially compatible with previous versions of the ARM Compiler. This chapter will
explain how to upgrade projects and code from ARM Compiler 5 to ARM Compiler 6.

3.4.1 Target Options

1. Open the project source code for ARM Compiler 5.

2. Press “Target Options”

File Edit View Project Flash Debug Peripherals Tools 35VCS Window Help
MA@ % DR | = | BB ™R EEE G| et gReQleocs @
B @ @ | ¥ snszra00 Jp2eov@
Project 2
© % Project: SN32F400_Demo
B 45 SN32F400
@ 3 UserApp
w3 Utility
3 System
€ cmsis
=] ’ Device
) startup_SN32F400.s (Startup)
@ ) system_SN32F400.c (Startup)

SONiX TECHNOLOGY CO., LTD Page 24 Version 1.2



N\ N © WY SN32F400 Series
a\) h [ | l 32-Bit Cortex-MO Micro-Controller

3. Enter “Target Options” page, click "Target” tab, and set as the following settings.

| CiCt+ | sm | Linker | Debug | Utilitiss |

SONiX SN32FA07F S ielen i 1
ARM Compiler: I| Use default compiler version 5 ﬂl
¥tal (MHz): [12.0
Operating system:  |MNane J [ Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB r

[5N32F400.5vd J

[ Use Custom File

ARM V5 Read/Only Memory Areas Read/Write Memory Areas

com p iler default  off-chip Start Size Startup | | default  off-chip Start Size MNolnit
r Rom: | | c A1 | | r
r RoM2: | | r r RAM2: | | -
r  Rom3: | | r ~  Ram3: | | -

an-chip an-chip

¥ IROM1; |BD |oTFFC & ¥ IRAM1; |x20000000 (2000 ~
 IROM2: | | . r IRAMZ: | | r

Device Output | Listing | User | CAC++ (ACE) | Asm | Linker | Debug | Utilities |

SONiX SNIZF407F Code Generation

ARM Compiler: hUse default compiler version & j]
Hal (MHz): [12.0

Operating system: | Mone J

System Viewer File: | ¥ Use MicroLIB | ™
[5N32F4005vd J

[ Use Custom File

ARM V6 Read/Only Memory Areas Read/Write Memoary Areas
. defautt  offchip Start Size Startup default off-chip Start Size MNalnit
Compiler
RoM1: | | C ™ RAMI: | | r
I ROM2: | | r I RAM2: | | r
I ROM3: | | s RAMX: | | r
on-chip on-chip
¥  IRoM1. |0 |0e7TFFC 9 @ IRAM1. 20000000  [0x2000 r
™ IROM2: | | .  IRAM2: | | r

0K | Gl | Defanlts | Help

#*  Note: The version used for ‘Use default compiler versions depends on the installed toolchain version.
For example:

*  When installing the "TMDK Essential 5.304 toolchain, the V5 compiler version is /V5.06 update 6 (build

750)_ , the V6 compiler version is V6.14_ .
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4.

After switching to ARM Compiler V6, the

shown in the image below.

"C/C++" tab will change to "C/C++ (ACB6)." Please follow the settings

Target 'SM3

Options f

Device | Target |Out13ut |

ra

CiCt+ | Asm | Linker | Debug | Utilities |

Listing | Tazr

— Preprocessor Symbols

Define: I

Undefine: I

| [ Execute-only Code

i |~ Language / Code Generation

Optimization: ILeveI 0(00) vi

Wamings: |<unspedﬁed> VI

[T Thumb Mode

[ Strict ANSIC
[~ Enum Container always int

ARM V5 [ Optimize for Time [~ Plain Charis Signed [~ Mo Auto Includes
Compiler [~ Spiit Load and Store Mutiple ™ Read-Only Posttion Independent ™ €99 Mode
[ One ELF Section per Function [~ Read-Write Posttion Independent [ GNU extensions
Include
Paths I J
Misc I
Controls
Compiler |-¢ —cpu Cortex-M0 -g -00 —apes=interwork ~
control  |-|/RTE/_SN32F400
string v
ok | Camcel | Defauls | Help |
Device | Target | Output | Listing | User | C/C++ (AC6) | dem | Linker | Debug | Utilitiss |
— Preprocessor Symbols
Define: I
Undefine: I
— Language / Code Generation
[ Execute-only Code Wamings: IAC54ike Wamings vI Language C: Ic‘JEi vl
Cptimization: I-OD vI [~ Tum Wamings into Emrors Language C++: Im
ARM V6 I™ Link-Time Optimization [~ Plain Charis Signed [¥ Short enums/wchar
Com pi|er [~ Split Load and Store Muttiple [~ Read-Only Posttion Independent I~ use RTTI
[¥ One ELF Section per Function [~ Read-Write Position Independent [ Mo Auto Includes

Includ
"Patne | L
Misc I
Controls
Compiler [ -std=c93 -target=am-am-none-eabi mcpu=cortex-ml < ~
corr@rol fro-tti funsigned-char fshort-enums fshort-wehar
string v
QK I Cancel Defaults Help |
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5.  The following lists commonly required code modifications:

5.1 attribute

ARM V5 _ attribute_ ((at(0x000000e8)))
. ttribut t(OxB0000010
Compiler —ateribute ((at(Bx )
ARM V6 __attribute  ((section(".ARM.
. attribute  ((section(™.ARM.
Compiler — —
5.2 __irq
__irg -void HardFault_Handler(vodid)
ARM V5 1
) NVIC SystemReset();
Compiler }
void -HardFault_Handler({wvoid)
ARM V6 {
] MVIC SystemReset();
Compiler }
5.3_ASM
__ASM.woid CRC Set UCRCEN(woid) attribute (( section-(-".ARM. at 0:x488"-)));
__ASM.vpid-CRC_Set UCRCEN(void)
{
push {ré-r7, 1r}
1dr rg, =8x488380800
ARM V5 1dr r1, [r@]
Compiler movs r2, #0x08
orrs rl, r2
str rl, [r@,#8xB8]
nop
pop {ré-r7, pc}
b

void-CRC Set UCRCEN(void)  attribute ((section(”.ARM. at @x4887)));

void CRC_Set UCRCEN(void)

{
__ASM

—

ARM V6 e

Compiler

)5
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SONIX reserves the right to make change without further notice to any products herein to improve reliability, function or
design. SONIX does not assume any liability arising out of the application or use of any product or circuit described herein;
neither does it convey any license under its patent rights nor the rights of others. SONIX products are not designed,
intended, or authorized for us as components in systems intended, for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SONIX product could create a

situation where personal injury or death may occur. Should Buyer purchase or use SONIX products for any such
unintended or unauthorized application. Buyer shall indemnify and hold SONIX and its officers , employees, subsidiaries,
affiliates and distributors harmless against all claims, cost, damages, and expenses, and reasonable attorney fees arising
out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use
even if such claim alleges that SONIX was negligent regarding the design or manufacture of the part.

Main Office:

Address: 10F-1, NO. 36, Taiyuan Stree., Chupei City, Hsinchu, Taiwan R.O.C.
Tel: 886-3-5600 888

Fax: 886-3-5600 889

Taipei Office:

Address: 15F-2, NO. 171, Song Ted Road, Taipei, Taiwan R.O.C.

Tel: 886-2-2759 1980

Fax: 886-2-2759 8180

Hong Kong Office:

Unit No.705,Level 7 Tower 1,Grand Central Plaza 138 Shatin Rural Committee
Road,Shatin,New Territories,Hong Kong.

Tel: 852-2723-8086

Fax: 852-2723-9179

Technical Support by Email:

Sn8fae@sonix.com.tw
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