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1.

Introduction

This application note is designed to help you quickly migrate applications from GD32E230xx
series MCU to GD32F3x0 series MCU.

In order to make better use of the information in this application note, you need to download
it from the website www.GD32MCU.com, such as datasheet, user manual, official code and

various development tools.
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2.

Introduction to hardware differences

The package types of GD32E230xx series include: TSSOP20, LGA20, QFN28, QFN32,
LQFP32 and LQFP48; The package types of GD32F3x0 series include:TSSOP20
(GD32F330/F310xx series only), QFN28, QFN32, LQFP32(GD32F310xx series only),
LQFP48, LQFP64(GD32F330/F350xx series only). The chip pins of the same package of the
two series are compatible, see Figure 2-1. Comparison diagram of LQFP48 package of
GD32F3x0 and GD32E230xx, Figure 2-2. Comparison diagram of QFN32 package of

GD32F3x0 and GD32E230xx, Figure 2-3. Comparison diagram of QFN28 package of

GD32F3x0 and GD32E230xx, Figure 2-4. Comparison diagram of TSSOP20 package of

GD32F330/F310xx_and GD32E230xx, Fiqure 2-5. Comparison diagram of LQFP32

package of GD32F310xx and GD32E230xx.

1.

In the package of TSSOP20 and QFN28, PA9 and PA10 of GD32E230xx series can be
mapped to PA11 and PA12. GD32F3x0 series does not have this function.

LQFP48 package’s pin 1 is Vpp on GD32E230xx series and Vbat on GD32F3x0, that is,
GD32E230xx does not support power down RTC.

Figure 2-1. Comparison diagram of LQFP48 package of GD32F3x0 and GD32E230xx
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Figure 2-2. Comparison diagram of QFN32 package of GD32F3x0 and GD32E230xx
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Figure 2-3. Comparison diagram of QFN28 package of GD32F3x0 and GD32E230xx
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Figure 2-4. Comparison diagram of TSSOP20 package of GD32F330/F310xx and

GD32E230xx
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Figure 2-5. Comparison diagram of LQFP32 package of GD32F310xx and
GD32E230xx
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3.

Comparison of resource and peripheral addresses

The resources of GD32F3x0 series and GD32E230xx series are slightly different:

1. TIMER1 is added to GD32F3x0 series, but TIMERS is cut out(GD32F350xx has this
peripheral). GD32E230xx series has TIMERS, but there is no TIMER1;

2. GD32E230xx and GD32F350xx series has a comparator, there is no one in
GD32F330/F310xx;

3. GD32E230xx series adds 1K OTP area, which is not available in GD32F3x0 series;

4. GD32F350xx series has USBFS, HDMI-CEC and DAC peripheral, GD32F330/F310xx
series and GD32E230xx series do not have these peripheral.

Please check for details in Table 3-1. GD32F3x0 series and qd32E230xx series resources
comparison overview and Table 3-2. GD32F3x0 series and GD32E230xx series
peripheral address comparison overview.

Table 3-1. GD32F3x0 series and gd32E230xx series resources comparison overview

Peripheral GD32F310xx | GD32F330xx GD32F350xx GD32E230xx
Core Cortex-M4 Cortex-M4 Cortex-M4 Cortex-M23
Flash 16K-64K 16K-128K 16K-128K 16K-64K
RAM 4K-8K 4K-16K 4K-16K 4K-8K

Frequency 72MHz 84MHz 108MHz 72MHz

GPTM(32bit) 0 1 1 0
GPTM(16bit) 4/5 4/5 5 4/5
AdvTM 1 1 1 1
BaseTM 0 0 1 1
U(S)ART 112 112 1/2 12
12C 112 112 1/2 12
SPI 1/2 1/2 12 12
128 1 0 1 1
USBFS 0 0 1 0

HDMI-CEC 0 0 1 0

TSI 0 0 1 0

COMP 0 0 2 1
ADC 1(9)/1(10) | 1(9)/1(10)/1(16) |  1(10)/1(16) 1(9)/1(10)

DAC 0 0 1 0
Operating Voltage 2.6-3.6V 2.6-3.6V 2.6-3.6V 1.8-3.6V
Temperature Range -40-85°C -40-85°C -40-85°C -40-85°C

Note: The above "/" represents a variety of situations, which need to be distinguished

according to the specific chip part number.

Table 3-2. GD32F3x0 series and GD32E230xx series peripheral address comparison
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Peripheral BUS GD32F3x0 GD32E230xx
GPIOF 0X48001400 0X48001400
GPIOD 0X48000C00 -
GPIOC AHB2 0X48000800 0x48000800
GPIOB 0X48000400 0X48000400
GPIOA 0X48000000 0X48000000
USBFS 0X50000000 -
TSI 0X40024400 -
CRC 0X40023000 0X40023000
FMC ARBT 0X40022000 0X40022000
RCU 0X40021000 0X40021000
DMA 0X40020000 0X40020000
DBG 0xE0042000 0X40015800
TIMER16 0X40014800 0X40014800
TIMER15 0X40014400 0X40014400
TIMER14 0X40014000 0X40014000
USARTO 0X40013800 0X40013800
SPI10/12S0 APB2 0X40013000 0X40013000
TIMERO 0X40012C00 0X40012C00
ADC 0X40012400 0X40012400
EXTI 0X40010400 0X40010400
SYSCFG+CMP 0X40010000 0X40010000
CTC 0X4000C800 -
CEC 0X40007800 -
DAC 0X40007800 -
PMU 0X40007000 0X40007000
12C1 0X40005800 0X40005800
12C0 0X40005400 0X40005400
USART1 0X40004400 0X40004400
SPI1 0X40003800 0X40003800
FWDGT APBI 0X40003000 0X40003000
WWDGT 0X40002C00 0X40002C00
RTC 0X40002800 0X40002800
TIMER13 0X40002000 0X40002000
TIMERS 0X40001000 0X40001000
TIMER2 0X40000400 0X40000400
TIMER1 0X40000000 -
SRAM 0x20000000 0x20000000
Option Byte O0x1FFFF800 0x1FFFF800
Main Flash 0x08000000 0x08000000
System Memory 0x1FFFECO00 O0x1FFFECO00

10
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4.

Comparison of development tools

GD32F3x0 can be developed by using Keil4 and Keil5 of MDK for arm. It is recommended to

install version 4.74 or above when using Keil4; Using Keil5, it is recommended to install

version 5.20 or above. You can also use IAR for ARM development. It is recommended to

install IAR 6.3 or above, As shown in Table 4-1. Comparison of IDE environment between
GD32F3x0 series and GD32E230xx series.

Table 4-1. Comparison of IDE environment between GD32F3x0 series and GD32E230xx

series
MCU series GD32F3x0 GD32E230xx
KEIL Both Keil4 and Keil5 support KEIL 5.25 or above
IAR IAR 6.3 or above IAR 8.1 or above

GD32F3x0 can be developed with debugging tools such as J-LINK, ULINK and GD-LINK. As
shown in Table 4-2. Comparison of GD32F3x0 series and GD32E230xx series debuqging

tools.

Table 4-2. Comparison of GD32F3x0 series and GD32E230xx series debugging tools

MCU series GD32F3x0 GD32E230xx
JLINK JLINK ob, V8 and V9 all support Only JLINK V9 and above
ULINK support support

GDLINK support support

12
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5.

5.1.

5.1.1.

Software environment settings

Using Keil to develop GD32F3x0

At present, the common MDK for arm versions on the market include Keil4 and Keil5: it is

recommended to install version 4.74 or above for Keil4 and version 5.20 or above for Keil5.

Add GD32F3x0 MCU device in Keild

1. Download GD32F3x0 series plug-ins from gd32mcu website.

Figure 5-1. GD32F3x0 plug-in package details

gd32mcu.com/en/download/0?kw=GD32F3

GD32F3x0 Firmware Library 220 ]
Full Data
Introduction: GD32F3x0 standard firmware library is suitable for GD32F3x0 series MCU. The library is compatibj
GD32L2 MCU Software Interface Standard), and includes programs, data structures and macro definitions. It covers the featurs|

all the related drivers and sample programs

GD32F1 MCU

GD32F3x0 AddOn 300
GD32F2 MCU Introduction: Introduction:
1. GigaDevice GD32F 3x0_Addon 3.0.0.exe support Keil Version 4.74
GD32F3 MCU 2. GigaDevice.GD32F 3x0_DFP.3.0.0.pack support Keil Version 5.26 above
3. 1AR_GD32F3x0_ADDON.3.0.0.exe support AR Version 7.4 above

GD32FA4 MCLU

2. Double click the installation file to install the plug-in to the directory of Keil4. Generally, it

will be selected by default. If Keil4 and Keil5 are both installed, it needs to be selected

manually.

Figure 5-2. Installation diagram of GD32F3x0 Series MCU plug-in package (Keil4)

Setup GigaDevice GD32F30x Device AddOn Package to Keil MDK-ARM e

Folder Selection AR KEl I_

Select the falder where SETUP will ingtall files. scontroller Taal
licrocontroller Tools

Thiz Add-Orn will install into the follawing product folder.

Toinztall to this folder, prezs "™est'. Tainstall to a different folder, press 'Browse' and select another
folder.

Destination Folder

|l Browse ...

<< Back Cancel

13
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3. After successful installation, reopen Keil4, and the drop-down option of "Database" can
appear in "Options for Target ->Device". Click to view the GD32F3x0 part number.

Figure 5-3. Successful installation of GD32F3x0 Series MCU plug-in package (Keil4)

K
Device lTarget] Output I Listing] User ] CAC++ ] Asm ] Lin](er] Debug I Ttilities
Database: |GigaDe\rice GD32F3x0 Devices j

Vendor: GigaDevice

Device: GD3Z2F330G4

Toolset: ARM

m GigaDevice A |Core:
..... £ GDI2FII0CL ARM 32+it Cortex-M4 Microcontroller, 120MHz max)
----- {4 GD32F330CE )

Memories:
""" £ GD32F330C3 - 16 Kbytes of Flash memory
----- £1 GD32F330CB - 4 Kbytes of SRAM with HW parity checking
----- £ GD32F330F4 - F——
----- £3 GD32F330F6 [ L A el
- 4 * general timer (16bit)
""" £3 GD32F330F8 - 1" advance timen(16bit)
----- £3 GD32F330G4 - 2 * watch dog timer
----- £3 GD32F330G6 -RTC
----- £1 GD32F330G8 1 : E(S:ART
----- £3 GD32F330K4 1 5hi
----- £3 GD32F330Ks -1+ ADC (10 channels)
----- £3 GD32F330K8
..... £ GNAPFIANRA hé
0K | Cancel | Defaults |

Help

For the smooth progress of subsequent debugging, it is recommended to check whether

there is a download algorithm under the installation path. You can check it in the following
way: open a project, select the device as GD32F3x0, and then "Options for Target ->
Debug ->Settings -> Flash Download-> Add". If there is a flash download algorithm of
GD32F3x0 in the drop-down option, the installation is successful.

Figure 5-4. GD32F3x0 series flash algorithm file selection diagram (Keil4)

Debug ] Trace Flash Download l
Download Function RAM for Algorithm
LOAD " Erase Ful Chip [ Program
(¢ Erase Sectors | Verfy Start: | (20000000 Size: |DxDEDD
" DonctErase [ Reset and Run

Programming Algori| |3

| Description | L
Description Device Type Device Size | ~
GD32F30x High-density FMC On-chip Fash 512k
GD32F30x Extra-density FMC On-chip Flash M
GD32F30 FMC On-chip Flash 128 |
GD32F403 FMC On-chip Flash M
GD32F4xx_1MB FMC On-chip Flash M
GD32F4es_2MB FMC On-chip Flash 2M
GD32F4xx_3MB FMC On-chip Flash 1]
GD32F4x_512KB FMC On-chip Flash 512k F
HT32 Series Flash Cn-chip Fash 128k
HT32 Series Flash Options On-chip Fash 4k
KBP5615UGA Dual Flash Ext. Flash 32-bit 64M
LM350cc 128k B Flash On-chip Fash 128k
LM3Sxcx 16kB Flash On-chip Fash 16k
LM3Sxcx 256k B Flash On-chip Fash 256k
M350 32B Flash On-chip Fash £Y. 3
LM3S:eex 384k B Flash COn-chip Fash 384k v

Add | Caneel |
0K | Cancel | Help

14
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5.1.2. Add GD32F3x0 MCU device in Keil5

1. Download GD32F3x0 series plug-ins from gd32mcu website.

Figure 5-5. GD32F3x0 plug-in package details

gd32mcu.com/en/download/0?kw=GD32F3

F3x0 Firmware Library 220 ]
Full Data
Intreduction: GD32F3x0 standard firmware library is suitable for GD32F3x0 series MCU. The library is compatib|
GD32L2 MCU Software Interfalce Standard), and includes programs, data structures and macro definitions. It covers the feature]
all the related drivers and sample programs

GD32F1 MCU
5D32F3x0 AddOn 300 *
GD32F2 MCU Introduction: Introduction:
1. GigaDevice.GD32F 3x0_Addon.3.0.0.exe support Keil Version 4.74,
GD32F3 MCU 2. GigaDevice GD32F3x0_DFP.3.0.0.pack support Keil Version 5.26 above;
3. IAR_GD32F 3x0_ADDON.3.0.0 exe support IAR Version 7.4 above
GD32F4 MCU

2. Extract and install it into the directory of Keil5.

Figure 5-6. Installation diagram of GD32F3x0 Series MCU plug-in package (Keil5)

Pack Unzip: GigaDevice GD32F30x_DFP 2.1.0 x
Welcome to Keill Pack Unzip

Releaze 9/2020

This program installs the Software Pack:

GigaDevice GD32F30x_DFP 2.1.0
Gigalievice GD3Z2F30x Senes Device Support and Examples

Destination Folder

C:AUzershwiantappD atatLocalharm' PackstGigaDevicehGD32F30:_DFFY21.0

! Pack already installed. Cancel

N - L1} an
% Click "Mext™ to replace.

3. Afterinstallation, reopen Keil5 project, and you can find GD32F3x0 device in "Options for
Target ->Device".
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Figure 5-7. Successful installation of GD32F3x0 Series MCU plug-in package (Keil5)

(W)
Device ]Target] Output ] Listir\g] User ] C/C++ ] A=m ] Lin](er] Tlebug ] Ttilities ]
|Sc-ﬂ';care Packs J
Vendor: GigaDevice Software Pack
Device: GD32F330C8 Pack: |GigaDevice GD32F3x0_DFP.2.0.0
Toolset: ARM URL: http: //zd3%mou Zlie. comfdata/documer
Search: |
“1§ GD32F30x Series ﬂ GD32is a new 32-bit high performance, low power consumption A
%2 GD32E30 Seri universal microcontroller famity powered by the ARM Cortex-M4 RISC
B L SEnes core which targeted at various MCLU application areas.
=% GD32F330 GD32 family igtegrates;{eatures tﬁ simplify sy:jstem design an:ﬂpmvide
customers wide range of comprehensive and superior cost effective
portfolios with proven technology and great innovation.
€1 GD32F330C4 MCU portfolios with hnoloay and
£ GDI2FI20CE l(_}DSZfan;itfryincludes entry line, performance line and connectivity
ine currenthy.
g1 cD32F330C8
& GD22F320CE GD32F330 - ARM Cortex-M4 Core
Frequency up to 84 MHz
€1 GD32F330F4 Flash access zero wait state
& GD22F320F6 Single-cycle multiplier and hardware divider
4 - | R4 Memories v
0K | Cancel | Defaults | Help

4. Add the flash algorithm in "Options for Target -> Debug ->Settings ->Flash Download",
and the algorithm of GD32F3x0 will appear, which indicates that the installation is
successful. Debug and download is now availabled.

Figure 5-8. GD32F3x0 series flash algorithm file selection diagram (Keil5)

Debug] Trace Flash Download l

Download Function RAM for Algorithm
LOAD " Erase Full Chip | Program
Fd ¢ craseSectors [ Verify Start: |0x20000000 T |Dxl 000
Programm I3
it Tyne| Qg =
Descript  |GD32F30 FMC 128 On-chip Flash  Device Family Package | |
AWZE 128 Hash TCM B Tl=sh 165%  MOR Core
KBP5E15UGA Dual Fash B4M Ext. Flash 32bit  MOK Core
LPC1 8/ 430 MX25VB035F... M Ext. Flash SPI MDK Core
LPC1&ec/430 S25FLO32 5P... 4M Ext. Flash 5P1 MDK Core
LPC180c/43e S25FLOB4 5P M Ext. Flash 5P1 MDK Core
LPC407x/Bx 525FL032 SPIFI 4M Ext. Flash SPI MDK Core
LPC5460x MT25QL128 SPIFI 16M Ext. Flash SPI MDK Core
M29WE40FB Flash M Ext. Flash 16bit  MDK Core
MIMXRT105x EcoXiP Fash 4M Ext. Flash 5P1 MDK Core
RC28F640J3x Dual Flash 16M Ext. Flash 32bit  MDOK Core F
S25FL1285_VaC 16M Ext. Flash SPI MDK Core
S29GL064N Dual Flash 16M Ext. Flash 32bit  MOK Core |3
S529JL032H_BOT Flash 4M Ext. Flash 16bit  MDK Core
529JL032H_TOP Flash 4M Ext. Flash 16bit  MDK Core

Cancel

BE g

5. Open Keil5 project file in Keil4 environment

If Keil5 environment is not installed, Keil4 environment can also be used to compile Keil5

project files. The method is to modify the suffix of the project file, and change the suffix
16
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"xxxx. uvprojx" of Keil5 project file to "xxxx. uvproj", then Keil4 can be used for
development.

6. Open Keil4 project file in Keil5 environment

If you use Keil5 environment to open the Keil4 project file, There will be no MCU devices
found. In this case, you can directly modify the suffix of the Keil4 project file "xxxx.uvproj"
to "xxxx.uvprojx", then Keil5 can be used for development.

5.2. Debugging and simulating GD32F3x0 with GD-Link

Debugging and simulating GD MCU with GD-Link,The hardware needs to be connected to

the development board with GD-Link tool, and the specific configuration of the IDE is as

follows.

1. Open a GD32F3x0 project and select "CMSIS-DAP Debugger" in "Options for Target ->
Debug". Some customers reported that this drive option could not be found because the
MDK version is too low and only Keil4 The "CMSIS-DAP Debugger" option is only
supported for versions above 4.74 and Keil5.

Figure 5-9. Select the "CMSIS-DAP Debugger" option in the Debug interface (Keil4)

kA Options for Target 'GD32F330'
Device l Target l Output l Listingl User

" Use Simulator
[ Limit Speed to Real-Time

[¥ Load Application at Startup
Intialization File:

¥ Run to main()

Restore Debug Session Settings

| cro++ | dam

Settings * Use:

| B

| Linker Debuz |itilities|

X

[CMSIS-DAP Debugaer

Settings

¥ Load Application at Startup
Initiglization File:

¥ Run to main{)

ol e |

Restore Debug Session Settings

Iv Breakpoirts v Toolbox [+ Breakpoints v Toolbox

¥ Watch Windows & Perfformance Analyzer W Watch Windows

¥ Memary Display W Memary Display
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL |—F-:EMAP |SAHMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |1:(:M3 |TCM.DLL |-|3C|"!'|3

K | Cancel | Defaults | Help |

2. In"Options for Target > Utilities", we also have to choose "CMSIS-DAP Debugger" option.
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Figure 5-10. Select the "CMSIS-DAP Debugger” option in the Utilities interface (Keil4)

Vi

Device] Target] Dutput] Listing] User

Configure Flash Menu Command

(¥ Use Target Driver for Flash Programming

ICfC++ I h=m I Linker] Debugz Utilities]

I |CMSIS-DAP Debugger

j Settings | [v Update Target before Debugging

Init. File: |

" Use Extemal Tool for Flash Programming

Command:|

-]

Arguments: |
-

0K

Cancel

Defaults |

Help

3. In the "Options for Target > Debug ->Settings" check SWJ and Port select SW.

"OxXBAXXXXX" will appear in the idcode in the right box, indicates that the target MCU
device is successfully connected.

Figure 5-11. GD-Link tool successfully connected to the target MCU(Keil4)

(V.

Debug lFlash Download]

¥ swl Pot:[sw - fe
Max Clock: | 1MHz -

CMSIS-DAP - JTAG/SW Adapter SWW Device
|CMSIS—DAF‘ j IDCODE Device Name
SWDIO |  x2BA0D1477  ARM CoreSight SW-DP
Serial No: [CMSISDAP © =L J
Firmware Version: |2.0.0 J

—
|

AF: |00

Debug
Connect & Reset Options

Cache Options Download Options

Connect: |Norrna| j Reset: |P«|.rlodetect ﬂ ¥ Cache Code IV Verfy Code Download
W Reset after Connect ¥ Cache Memory [ Download to Flash
1) 4 | Cancel | Help
0K | Cancel | Defaults |

Help

4. Add the flash algorithm of GD32F3x0 in "Options for Target -> Debug ->Settings -> Flash

Download".
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Figure 5-12. Schematic diagram of adding flash algorithm file(Keil4)

V.

Debug Flash Download

Download Function RAM for Algorithm
Lo - EreseFul Chip ¥ Program
§g © ErseSectos [V Verly Start: [(x20000000  Size: |0x0300
" Donct Erase [~ Resetand Run
Programming Algorithm
Description | Device Type | Device Size | Address Range
GD32F3=0 FMC On-chip Aash 128k 02000000H - D807FFFFH

Start: | Size:

ﬁu:ld| |

0K | Cancel | Help
0K | Cancel | Defaults | Help

5. Click the shortcut in the red box in Figure 5-13. Schematic diagram of GD-Link
simulation(Keil4) to start debugging, and you can use GD-Link for simulation.

Figure 5-13. Schematic diagram of GD-Link simulation(Keil4)

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
1S d @ | | | p | & wora & @ & &|[F7) A
slEo wee s | EEEERR- Z-®- G @]
Registers n @ Disassembly
54: rcu configuration():
= 0x080004A8 FOOOF832 BL.W rcu configuration (0x08000510)
0 55: led config():
__ sa: -
. |«
0. main.c startup_gd32f1x0.5
0. 51 L =/
0. 52 int main(veid)
g' 53¢
U: [} 54 reu_configuration():
o ss led config():
Eit 0 56
E12 a. 57 /* setup SyaTick Timer for lms interruptzs */
0. 58 systick_config();
= 59
. GOE while(1){
- Bazked - 61 /* PAO:Eeyl is presaed */
- Systen 62 [ if{0 == gpio input bit get (GPIOA, GPIO PIN 0}){
= Tnternal 63 /* delay 100ms */
Node T 64 delay Iims(100);
Erivilege . 65 /* LED1 on*/
Stack . 66 gpio bit set (GPIOA, GPIO PIN 1);
g‘““ E 67 delay 1ms (35); -7
= : 68 /% LED1 offx/
&9 gpio bit reset(GPICR, GPIO PIN 1);
70 delay_1ms(35);
I 71 relse{
EP\'-JJ'::t = Registers | LI}

5.3. Debugging and simulating GD32F3x0 with J-Link

Debugging and simulating GD MCU with J-Link, The hardware needs to be connected to the
19
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development board with J-Link tool, and the specific configuration of the IDE is as follows:

1. Open a GD32F3x0 project file and select "J-LINK/J-Trace Corte " in "Options for Target
-> Debug".

Figure 5-14. Select the "J-LINK/J-Trace Cortex" option in the Debug interface (Keil4)

KA Options for Target 'GD32F330" x
Devrice ] Target ] Output ] Listingl User ] C/C++ ] A=m ] Linker Debug ]Utilities ]
" Use Simulator Settings CUNWERR | IMK / J-Trace Cotex +| Settings
[~ Limit Speed to Real-Time
[V Load Application at Startup W Run to main( v Load Application at Startup [+ PRun to main()
Inttialization File: Intialization File:
Restore Debug Session Settings Restore Debug Session Settings
[v Breakpoints [ Toolbox ¥ Breakpoints ¥ Toolbox
[v Watch Windows & Peformance Analyzer v Watch Windows

2. In"Options for Target > Utilities", we also have to choose "J-LINK/J-Trace Cortex" option.

Figure 5-15. Select the "J-LINK/J-Trace Cortex" option in the Utilities interface (Keil4)

kA Options for Target 'GD32F330" kY
Device] Target l COutput ] Listingl Uzer l CAC++ ] Aszm ] Linker l Debug Utilities l

Configure Flash Menu Command

{* Use Target Driverfor Flash Programming
-LINK, / J-Trace Cortex - Settings [V Update Target before Debugging
It Fie: | Ea

3. In the "Options for Target > Debug ->Settings" Port select SW. "OxXBAXXXXX" will
appear in the idcode in the right box, indicates that the target MCU device is successfully

connected.

Figure 5-16. J-Link tool successfully connected to the target MCU(Keil4)

Cortex JLink/JTrace Target Driver Setup ]

Debug lTrace ]Flash Dowr\load]

J-Link / J-Trace Adapter SW Device

SN: - IDCODE Device Name

Device: | JLink SWD | & 02BADI477  ARM CoreSight SW-DP

HW: | va20  di:| V502 |
FW:  [J-Link V3 compiled Sep 120

&
[sw  ~|  [1omHz ] = —
Auto Cik | | | |

4. Add the flash algorithm of GD32F3x0 in "Options for Target -> Debug ->Settings -> Flash
Download".
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Figure 5-17. Schematic diagram of adding flash algorithm file(Keil4)

Dlebug ] Trace Flash Download ]

Download Function RAM for Algorithm
Logn ¢ EmseFullChip [V Program
§ © EraseSectos [ Very Start: |(x20000000  Size: [(x0300

" Donct Erase v Reset and Run

Programming Algorithm

Description | Device Type Device Size Address Range
GD32F 30 FMC On-chip Flash 128k 08000000H - 0807FFFFH
Start: | Size: |

] |

o J[ e ]

5. Click the shortcut in the red box in Figure 5-18. Schematic diagram of J-Link
simulation(Keil4) to start debugging, and you can use J-Link for simulation.

Figure 5-18. Schematic diagram of J-Link simulation(Keil4)

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
|5 d @ Bloc|as|m | = = Uz 1| @ woro 6 @ & &[] &
g ao|lnee o s | [OREEDS- -8 d- |-
Registers 2 @ Disassembly
54: rou_contiguration () ;
0x080004A8 FOOOF832 BL.W reu_configuration (0x08000510)
55: led config():
s -
«
main.c startup_gd32flxd.s
a 51 L«
o 52 int main(void)
L samy
b 0 . .
19 o [> 54 rcu_configuration():
R0 o |@ss led_config():
0 56
o 57 /* setup SysTick Timer for 1ms interrupta */
0. 58 systick config():
59
60 while (1)1
el Eli /* DA vl is preased */
¥ 62 if(0 io_input bit_get (GPICR, GPIO PIN 0)){
= 63 * delay
Mode T 64 delay 1ms H
Privilege P 65 « LED1 on*/
Stack n. 66 gpio bit set (GPIOA, GPIO PIN 1):
States E. &7 delay 1ms(35): -
Sec o Bl g
68 * LED1 off*
69 gpio bit_resec (GPIOA, GPIO PIN 1):
70 delay Ims(35):
71 Yelse{ .
=] project | = Registers | | ¢ I

5.4. Using IAR to develop GD32F3x0

There are many versions of IAR, and the compatibility between versions is not good. If you
use it for the first time, it is recommended to install versions above 7.3. After installing IAR,
add the device of GD according to this document for debugging
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54.1 Add gd32F3x0 MCU device in IAR
1. Download GD32F3x0 series plug-ins: IAR_GD32F3x0_ADDON_2.0.0.exe.
2. RunIAR_GD32F3x0_ADDON_ 2.0.0. exe, click start to start installing the plug-in.
Figure 5-19. Installation diagram of GD32F3x0 Series MCU plug-in package(IAR)
P Setup GigaDevice GD32F3x0 Device AddOn Package to IAR v2.0.0 *
This SETUP program installs:
GigaDevice GD32F3x0 Device AddOn Package to IAR
This AddOn wil install into the following product folder.
To install to this folder, press 'Start’. To Install to a different folder, press ‘Browse' and select another folder.
Destination Folder
|C:\Pr0gmm Files (x86)\IAR Systems\Embedded Workbench 8.3 Browse
Realtime Status
0%
Start | Cancel |
3. After the installation is successful, click Finish to end the plug-in installation.
Figure 5-20. Successful installation of GD32F3x0 Series MCU plug-in package (IAR)
P setup GigaDevice GD32F3x0 Device AddOn Package to IAR v2.0.0 X
This SETUP program installs:
GigaDevice GD32F3x0 Device AddOn Package to IAR
This AddOn will install into the following product folder.
To install to this folder, press 'Start’. To Install to a different folder, press ‘Browse' and select another folder.
Destination Folder
|C:\Pr0gmm Files (x86)\IAR Systems\Embedded Workbench 8.3 Browse
Realtime Status
IAR Setup has performed all requested operations successfully Finish | Cancel |
5.4.2 Debugging GD32F3x0 in IAR

In the previous section, we have added the plug-in of GD32F3x0 series. In this section, we

will introduce how to use it.

1. There are two ways to use IAR to compile GD MCU. One is to use the existing project for
modification, and the other is to re-establish the project. Here, we will not introduced how
to establish the project. The project establishment of GD is consistent with that of other
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Figure 5-21. Select the GD device in the IAR "Options" interface

platforms.

Category:

General Options:

Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
QOutput Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDEB Server
It
JLink 1-Trace
TI Stellaris
Nu-Link
FE micro
ST-LINK
Third-Party Driver
TI MSPFET
TIXDS

MISRA-C:2004
Library Configuration

Library Options 2
Target Output

Processor \rariant

() Care Cortex-M4

(@ Device GD GD32F330x8 ‘ T

OcMsis-pack | Vo"S \

Endian mode Floating point settings

MISRA-C:1998
Library Options 1

Little FPU VFPv4 single precision  ~
Big

BE32 o

BES

TrustZone
DSP Extension
Secure
Advanced SIMD (NEQN)
oK Cancel

2.

IAR after version 6.1 does not need to add CMSIS files (core_cm3.c and core_cm3.h),

but you need to check use CMSIS in "General Options->Library Configuration". If the
software code uses printf function, you also need to modify the"Library" to"FULL".
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Figure 5-22. Add CMSIS file in IAR "Options" interface

Categony:

Static Analysis

Runtime Checking
C/C++ Compiler Library Options 2 MISRA-C:2004 MISRA-C:1998
Aszsembler - : . .

Library Configuration

QOutput Converter LEIEED Qulput v 9 Library Options 1
Custom Build - e
Build Actions Library: Description:

Linker Full ~ Use the full configuration of the C/C++
Debugger runtime library. Full locale interface, C locale,
Simulator file descriptor support, multibytes in printf

CADI and scanf, and hex floats in strtod.
CMSIS DAP
GDE Server
Iet
I-Linkf-Trace $TOOLKIT_DIR$\inc\c\DLib_Config_Full.h
TI Stellaris
Nu-Link [JEnable thread support in library
PE micro
ST-LINK Library low-level interface implementation CMSIS
Third-Party Driver

None stdout/stderr
TI MSP-FET o 4 lUse CMSIS
TIXDS (® Semihosted ® Via semihosting

DSP library
AR breakpoint OIVia SWO
oK Cancel

3. The Link file of the chip will be selected by default according to the device when
establishing the project, but you should still have the habit of checking before compiling.
Check whether the ICF file is configured and correct.

Figure 5-23. Add ICF file in IAR "Options" interface

Categony: Factary Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler #define Diagnostics Checksum Encodings Extra Options
Assembler
Output Converter
Custom Build Linker configuration file
Build Actions

A Overrde defaul

Debugger $TOOLKIT_DIR$\config\linker\GD\GD32F330x8.icf
Simulator -

CADI
CMSIS DAP Edit..
GDE Server
I9et
Jink/I-Trace Caonfiguration file symbaol definitions: (one per line)

T1 Stellaris | |

Config  Library Input Optimizations Advanced Output List

4. Configure the "Debugger->Setup" option. The newly created project is simulator option
by default. If debugging is required, you need to choose according to the actual situation:
use GD-Link to select CMSIS DAP (poor compatibility, not recommended under IAR) or
J-Link to select J-Link/J-Trace.
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Figure 5-24. Select the debugger tool in the IAR "Options" interface

Options for node "Project”

X
Category Factory Settings
General Options
Static Analysis
Runtime Chedking
C/C++ Compiler Setup Download Images Extra Options Multicore Plugins
Assembler
Qutput Converter -
Custom Build Driver Run to
Build Actions . .
Linker J-Link/)-Trace ~ main
Simulator
Simulator CADI
CADI CMSIS DAP
CMSIS DAP GDE Server
GDB Server I-jet
Idet J-Link/)-Trace
JLink/J-Trace Ti Stellaris
TI Stellaris Nu-Link
Nu-Link PE micro
Zﬂ‘l'z: ST-LINK
Third-Party Driver Third-Party Driver
11 MSPFET TI MSP-FET
%05 TI XDS \debugger\GD\GD32F330x8.ddf

Cance!

5. Configure the "Debugger->Download" option. The new project may not be configured with
the download option. If we need to debug the code, we must check the "User flash loader"

option and ensure that the "board file" is accurate, otherwise the program cannot be
downloaded to the chip normally.

Figure 5-25. Configure flash loader in IAR "Options" interface

Options for node "Project” x

Categary:

Factory Settings

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter .
Custom Buid [ Verify download
Pl Acsens [ Suppress download
Linker

£ Use flash loader(s)

Simulator
CADI Override default .board file
s DA |is\mﬂﬁg\ﬂash\uahEr\GD\FlashGDSZFESDxB.bUzrd
GDB Server

Iget -
Hinkf)-Trace Edit...
TI Stellaris
Nu-Link

PE micro

STHINK
Third-Party Driver
TIMSPFET
TIXDS

Setup Download Images Extra Options Multicore Plugins

Perform mass erase before flashing

Cancel
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6.

Steps of GD32E23x firmware library adapting to
GD32F3x0 Series MCU

This chapter will use GD32E23x_Firmware_Library V1.1.1 take the project in the template
as an example to introduce how to adapt GD32F3x0 series MCU.

1. Open Keil project.

Figure 6-1. Open GD32E23x Keil project

ISD32E23x_Firmware_Librar}r_W.1.1 » Temnplate ll v O
.
~ MName Date modified Type
|AR_project 10/ 10:33 AM File folder

10/
18/ 21 PM C File
10/ PM H File

1011 PM File folder

Keil_project‘__

| gd32e23x it
1| gd32e23c_ith

| gd32e23x_libopth 5 H File
g P

| gd32f3x0_libopt.h 1/ H File
g p

| main.c C File
|

| main. 5 ile
= h H Fil
=] readme.tct 5 Text Document
) systick.c 3/ ile
| systick C Fil
) systick. 5 ile
| systick.h H Fil

2. After opening the project, "Options for Target -> Device", select GD32F3x0 MCU part
number.

Figure 6-2. Select GD32F3x0 device in GD32E23x project

(%)
File Edit View Project Flash Debug Peripherals Tools SVCS
=" - NN | @ = | | | B us2pwi2_s40_R1 MY
& @- 0| ¥ epsaan v & dh
Project kA Options for Target 'GD32E23x'
=% Project: Project =
Ok GDaan | Derice |Tareet | Output | Listing| ser | o/Ce (s8] [ hsn | Licker | Debug | Utilities|
& Applicg ‘Snﬁ"‘ale Packs J
B CMSIS
B syt Vendor: GigaDevice Software Pacl.(
[ Periphg ~ Deviee: GD32F330F3 Pack: [GigaDevice GD32F3«0_DFP.2.0.0
5 Startup Toolset: ARM URL: http://zd3%mou. 21ic. com/data/docuner
I Utilities Search |
td Doc
CMSIS
@ 24 GD32F330CH ﬂ GD32is a new 32-bit high performance, low power consumption |
& GDIZFIICE universal microcontroller famity powered by the ARM Cortex-M4 RISC
core which targeted at various MCU application areas
] 5D32F0CE (G032 family integrates features to simplify system design and provide
a@ customers wide range of comprehensive and superior cost effective
GD32F330F4 MCU portfolios with proven technology and great innovation.
23 GD3zFI30FE GD32 family includes entry line, performance line and connectivity
line cumently.
2N GD37F330F8
49 GD32F22064 GD32F330 - ARM Cortex-M4 Core
Frequency up to 84 MHz
€ GD32F330G6 Flash access zer wait state
48 Gp3zFI30ce Single-cycle multiplier and hardware divider
4 | B | b - Memories wl
< | camwed | Defales | Help
Elproi. @¥eo0kd {

3. Add the flash algorithm of GD32F3x0 in "Options for Target -> Debug ->Settings -> Flash
Download".
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Figure 6-3. Add the flash algorithm of GD32F3x0

K

CMSIS-DAP Cortex-M Target Driver Setup x

Debug ] Trace Flash Download l

Download Function RAM for Algorithm
LOAD (" Erase Ful Chip [ Program
_Fi (¥ Erase Sectors [ Verify Start: |3x20000000 Size: 00001000

" DonotErase [ Reset and Run
Programming Algorithm

| Desciotion |_Device Size | Device Twe. | Address Range l
GD32F3x0 FMC 128k Cn-chip Fash 08000000H - 0:801FFFFH I

Start: |D:<DEDDDDDD Size: | (00020000

Remove |

OE | Cancel | Help

4. Copy Cortex M4 kernel files to:
x:\ GD32E23x_Firmware_Library_V1.1.1\Firmware\CMSIS.

Figure 6-4. Add Cortex M4 kernel files to GD32E23x firmware library

GD32E23x_Firmware_Library_V1.1.1 » Firmware * CMS5IS w O Search C...
() MName Date modified Type Size
GD %:33 AM  File folder
| core_cmd.h 38 PM HFile 108 KB
Mj core_cmd_simd.h 58 PM H File 23 KB
Mj cere_cmFunch 38 PM HFile 16 KB
Mj core_cmlnstr.h 38 PM HFile 17 KB

5. Modify the contents of the " gd32e23x.h" in GD32E23x firmware library.

Figure 6-5. Modify the contents of "gd32e23x.h"

/* includes */ /* includes */
"core cmd.h" I P = "core cm23.h" |
"system gd32e23x.h"

<stdint.h>

guration of the Cortex-M4 pr
_ CM4 REV 0x0001
_ MPU PRESENT o
__NVIC_PRIC_BITS 417

Vendor_SysTickConfig oo

_ CM23_REV

__ SAUREGION_PRESENT

__MPU_PRESENT
WTOR_PRESENT

e _FE_pRksm “Vender SesickGentis 00 fois e v
Table 6-1. Modify the contents of "gd32e23x.h"
After modification Before modification
#include "core_cm23.h" #include "core_cm23.h"
#define __ CM4_REV 0x0001 |#define __ CM23_REV 0x0100U
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#define __MPU_PRESENT ou #define __ SAUREGION_PRESENT 0U
#define __NVIC_PRIO_BITS 4u #define __MPU_PRESENT ou
#define __Vendor_SysTickConfig 0U #define _ VTOR_PRESENT 1U
#define __FPU_PRESENT U #define __NVIC_PRIO_BITS 2U
#define __ Vendor_SysTickConfig ouU

6. GD32E230xx does not support interrupt grouping, so there is no "void
nvic_priority_group_set (uint32_t nvic_prigroup)" function in the firmware library. We need
to add corresponding content in the firmware library.

Table 6-2. Modify the contents of "gd32e23x_misc.h"

[* priority group - define the pre-emption priority and the subpriority */
#define NVIC_PRIGROUP_PREO_SUB4 ((uint32_t)0x00000700)
#define NVIC_PRIGROUP_PRE1_SUB3 ((uint32_t)0x00000600)
#define NVIC_PRIGROUP_PRE2_SUB?2 ((uint32_t)0x00000500)
#define NVIC_PRIGROUP_PRE3_SUBL1 ((uint32_t)0x00000400)
#define NVIC_PRIGROUP_PRE4_SUBO ((uint32_t)0x00000300)

[* set the priority group */

void nvic_priority_group_set(uint32_t nvic_prigroup);

Table 6-3. Modify the contents of "gd32e23x_misc.c"
void nvic_priority_group_set(uint32_t nvic_prigroup)

{

[* set the priority group value */
SCB->AIRCR = NVIC_AIRCR_VECTKEY_MASK | nvic_prigroup;

}

7. GD32E230xx only supports level 4 priority, not sub priority. GD32F3x0 supports both
priority and sub priority. The corresponding contents need to be modified in the firmware
library.

Table 6-4. Modify the contents of "gd32e23x_misc.h"
/* enable NVIC request */

void nvic_irg_enable(uint8_t nvic_irg, uint8_t nvic_irq_pre_priority, uint8_t

nvic_irg_sub_priority);

Table 6-5. Modify the contents of "gd32e23x_misc.c"

void nvic_irg_enable(uint8_t nvic_irq,

uint8_t nvic_irq_pre_priority,

uint8_t nvic_irq_sub_priority)

uint32_t temp_priority = 0x00U, temp_pre = 0x00U, temp_sub = 0x00U;
[* use the priority group value to get the temp_pre and the temp_sub */
switch ((SCB->AIRCR) & (uint32_t)0x700U) {

case NVIC_PRIGROUP_PREO_SUB4:
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temp_pre = 0U;
temp_sub = 0x4U;
break;
case NVIC_PRIGROUP_PRE1_SUB3:
temp_pre = 1U;
temp_sub = 0x3U;
break;
case NVIC_PRIGROUP_PRE2_SUB2:
temp_pre = 2U;
temp_sub = 0x2U;
break;
case NVIC_PRIGROUP_PRE3 SUBI:
temp_pre = 3U;
temp_sub = 0x1U;
break;
case NVIC_PRIGROUP_PRE4 SUBO:
temp_pre = 4U;
temp_sub = 0x0U;
break;
default:
nvic_priority_group_set(NVIC_PRIGROUP_PRE2_SUB2);
temp_pre = 2U;
temp_sub = 0x2U;
break;
}
[* get the temp_priority to fill the NVIC->IP register */
temp_priority = (uint32_t)nvic_irq_pre_priority << (0x4U - temp_pre);
temp_priority |= nvic_irq_sub_priority &(OxOFU >> (0x4U - temp_sub));
temp_priority = temp_priority << 0x04U;
NVIC->IP[nvic_irq] = (uint8_t)temp_priority;
[* enable the selected IRQ */
NVIC->ISER[nvic_irq >> 0x05U] = (uint32_t)0x01U << (nvic_irg & (uint8_t)Ox1FU);

8. The flash of GD32F3x0 is zero waiting. GD32E230xx series needs to configure the
waiting cycle, so the function of waiting cycle can be removed

Table 6-6. Remove the function of waiting period in GD32E23x project
EMC WS = (FMC WS & (~FMC WS WSCNTH WS WSCNT-2-

9. The flash of GD32E230xx supports 32-bit and 64-bit programming, and the flash of
GD32F3x0 supports 32-bit word and half word programming. If 64-bit programming is
used in the application code, it needs to be modified to 32-bit word or half word
programming, and half word programming needs to be added to the GD32E230xx
firmware library
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Table 6-7. Add half word programming to "gd32e23x_fmc.h" of GD32E23x project
/* FMC program a half word at the corresponding address */

fmc_state_enum fmc_halfword_program(uint32_t address, uintl6_t data);

Table 6-8. Add half word programming to "gd32e23x_fmc.c" of GD32E23x project
fmc_state_enum fmc_halfword_program(uint32_t address, uintl6_t data)

{

fmc_state_enum fmc_state = fmc_ready_wait(FMC_TIMEOUT_COUNT);

if(FMC_READY == fmc_state){
[* set the PG bit to start program */
FMC_CTL |= FMC_CTL_PG;
REG16(address) = data;
/* wait for the FMC ready */
fmc_state = fmc_ready_wait(FMC_TIMEOUT_COUNT);
[* reset the PG bit */
FMC_CTL &= ~FMC_CTL_PG;

}

/* return the FMC state */

return fmc_state;

}

10. If TIMERS is used in the project, because GD32F3x0 remove this TIMERS5(Except
GD32F350xx), the code of TIMERS needs to be changed to other timer.

11. Compile GD32E23x project, so far, you can use the modified GD32E23x firmware library
for software development in GD32F3x0 series MCU.
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7.

Steps to replace GD32E23x project library with
GD32F3x0 Library

This chapter will use the projects in "GD32E23x_Firmware_Library V1.1.1\Template" and
"GD32F3x0_Firmware_Library V2.2.0\Template" as examples.

1. Copy the files in "GD32F3x0_Firmware_Library V2.2.0\Firmware\CMSIS" to the
"GD32E23x_Firmware_Library V1.1.1\Firmware\CMSIS" folder.

Figure 7-1. Copy h file in CMSIS of GD32F3x0 firmware library to GD32E23x

| GD32F3x0_Firmware_Library V2.2.0 > Firmware > CMSIS | IGD32E33x_Firmware_Librar}'_‘u“l.1.1 » Firmware » CMSIS =I

Name B Date modified Type Name Date modified T
GD GD 3/10/2022 10:33 AM |

|| core_cmd.h

| core_cmd_simd.h

core_cmFunch

core_cminstr.h

2. Copy the Iclude and Source folders in "GD32F3x0_Firmware_Library
V2.2.0\Firmware\CMSIS\GD\GD32F 3x0" and replace them to the
"GD32E23x_Firmware_Library V1.1.1\Firmware\CMSIS\GD\GD32E23x" folder.

Figure 7-2. Copy and replace the Include and Source files in CMSIS under GD32F3x0
firmware library into GD32E23x firmware library

[GDBEF3x0,F\rmNarr:,L\brary,V22,0 » Firmware » CMSIS 5 GD » GD32F3x0 ] [GDBZEB}:_Firmware_Lihrary_Vl‘1.1 » Firmware > CMSIS » GD » GD3I2E23x I

Mame Date modified Typ Name Date modified Type
Include 3/10/2022 10:32 ARL_Ells L Include 3/10/2022 11:00 AM  File folde
Source 3/10/2022 10:32 AM  File folder Source 3/10/2022 11:00 AM  File folde|

3. Copy the Iclude and Source folders in
"GD32F3x0_Firmware_Library V2.2.0\Firmware\GD32F3x0_standard_peripheral" and
replace them to the
"GD32E23x_Firmware_Library_V1.1.1\Firmware\GD32E23x_standard_peripheral"
folder.

Figure 7-3. Copy and replace the Include and Source files in standard_peripheral under
GD32F3x0 firmware library into GD32E23x firmware library

FDBEFM)_Firmware_Library_\"E.E.D » Firmware » GD33F3x0_standard_peripheralI [GDSZEESX_FirmwarE_Lwbrary_\ﬂ‘1.‘I » Firmware » GD32E23x_standard_per|pheralI

~
Name Date modified Type Mame Date modified Type

Include P Include 3/10/2022 12:25PM  File folde

Source 3/10/2022 10:32 AM  File folde Source 3/10/20221225PM  File folde

4. Copy the "gd32f3x0_libopt.h" file in "GD32F3x0_Firmware_Library_V2.2.0\Template"
into "GD32E23x_Firmware_Library_V1.1.1\Template".

Figure 7-4. Copy the "gd32f3x0_libopt.h" file in GD32F3x0 firmware library into
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GigaDevice

GD32E23x firmware library

| GD32F3x0_Firmware_Library_V2.2.0 > Template |

Mame .
IAR_project
Keil_project

7 gd32f3x0.it.c
7 gd32f3x0_ith

| gd32f3x0_libopt.h

|GD32E23x_Firmware_Library_V1.1.1 > Template |

A

Date modified Name

IAR_project
Keil_project

71| gd32e23x it.c

7 gd32e23x_ith

7 gd32e23«_libopt.h

Date modified

o

| main.c | gd32f3x0_libopt.h
M| main.h ] main.c
-] readme.tt | main.h
J systick.c | readme.bt
| systick.h J systick.c
| systick.h

5. Open the Keil project under the template file in the GD32E23x firmware library.

Figure 7-5. Open the Keil project under the template file in the GD32E23x firmware
library

GD32E23x_Firmware_Library_¥1.1.1 » Template » Keil_project »

Fa

Marme Date modified
list 3/10/2022 1:14 PM
output
RTE

k2 Project.uvproj:

6. Ayellow triangle mark on the left side of the engineering interface indicates that the
original file no longer exists because the old file has been replaced in the previous file
replacement steps. At this time, you only need to remove all the files marked in yellow.
Among them, "gd32e230c_eval. ¢" is the supporting configuration of the development
board. If it is not used in the actual project, it can be transplanted, and then add the
corresponding GD32F3x0 files.
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Figure 7-6. Remove the Yellow marked files and add new files

Project
[ Application
# [ CMSIS
=
+

il

4 Peripherals

|] gd32e23x_adc.c
74 gd32e23x_cmp.c
@ 4] gd32e23x_cre.c
& 1] gd32e23x_dbg.c
@ 4] gd32e23x_dma.c
@ 4] gd32e23x_exti.c
@ 4] gd32e23x fmc.c
@ 4] gd32e23x fwdgt.c
& 4] gd32e23x_gpio.c
@ 4 gd32e23x_i2c.c
@ 4] gd32e23x_misc.c
& 4] gd32e23x pmu.c
& 1) gd32e23x_rcu.c
@ 4] gd32e2dx_rtc.c
@4 gd32e23x_spi.c
@ 1] gd32e23x syscfg.c
@ 4] gd32e23x timer.c
@ 4] gd32e23x_usart.c
@40 gd32e23x_wwdgt.c
-1 Startup

| startup_gd32e23x.s

- & Utilities
@ 2 gd32e230c_eval.c

— =

o EJ |Project a3
- L] system_gd32fx0.c 4]

= 3 Peripherals
gd32f3x0_adc.c
gd32f3x0_cec.c
gd32f3x0_cmp.c
gd32f3x0_crc.c
gd32f3x0_cte.c
gd32f3x0_dac.c
gd32f3x0_dbg.c
gd32f3x0_dma.c
gd32f3x0_exti.c
gd32f3x0_fmc.c
gd32f3x0_fwdgt.c
gd32f3x0_gpio.c
gd32f3x0_i2c.c
gd32f3x0_misc.c
gd32f3x0_pmu.c
gd32f3x0_rcu.c
gd32f3x0_rtc.c
9d32f3x0_spi.c
gd32f3x0_syscfg.c
gd32f3x0_timer.c
gd32f3x0_tsi.c

EPPEEPDPPEPEPEEEPPEEEPEEEDEDE

gd32f3x0_wwdgt.c

gd32f3x0_usart.c o

= &5 Startup
L) startup_gd32f3x0.s
= k3 Utilities
| | »l v

7. Modify the "#include "gd32e23x.h" "statement contained in the" main. c" and "systick. c"

files in the project to "#include "gd32f3x0.h"" statement, and delete the

"#include"gd32e230c_eval. h"" statement. Then reselect the MCU device and flash

algorithm.

Figure 7-7. Modify the contents of "main.c", "systick.c" files

EE Project: Project =
=l GD32E23x
=15 Application
main.c
] gd32eZ3x itc
] systick.c

34 L-,f

35

3g de "gd3zZf3ix0.h"

37 e "systick.h"

38| <stdio.h>

35 = "main.h"

40| fipclude "od3oe=230c cval DN

ect L |
“ Project: Project o
=g GD32E23x
-5 Application
_] main.c
L] gd32eddxit.c

_] main.c _] systick.c

34 L-,f

33

36 | //$#include "gd3Ze23x.h"
37 ¥ 1 e "gd32f3x0.h"
38 e "systick.h"
39

40 wolatile static uint32_t delay;
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Figure 7-8. Reselect GD32F3x0 MCU device

Kk Options for Target 'GD32E23x" *
B £l
Device lTarget ] Output ] Listing] Uzer ] CAC++ [ACE) ] hAsm ] Linker ] Debug ] Ttilities ]
|Soﬂ','\'a|e Packs J
Vendor: GigaDevice Software Pack
Device: (GD32F330C8 Pack: |GigaDevice GD32F3x0_DFP.3.0.0
Toolset: ARM URL:  http://zd32mou. com/data/documents,pe
Search: |
27 GD32FI30 d GD32 iz a new 32-bit high performance, low power consumption
& GDIZF3I0CA universal microcontroller family powered by the ARM Cortex-M4 RISC
core which targeted at varous MCLU application arsas.
£ GD3I2FI30CE G132 family integrates features to simplify system design and provide
& e customers wide range of comprehiensive and superior cost effective
GD32F330C8 MCU portfolios with proven technology and great innovation.
£ GD3IZFI20CE l(_EDSZfan;Iithr;lincludes entry line, peformance line and connectivity
ine cumently.
&1 GD32F330F4 J
& GD3I2F3I0FE GD32F330 - ARM Cortex-M4 Core
Frequency up to 84 MHz
€ GD32F330F8 Flash access zero wat state
1 GD32F330G4 Single-cycle multiplier and hardware divider
4 - | y| - Memories w

O | Cancel | Defaults | Help

Figure 7-9. Reselect GD32F3x0 Flash algorithm
a 1

Device | Tarzet | Dutput | Listing | User | C/C++ (AZ8) | Aam ]Linkerl.ltilitias] 2

" Use Simulator ~ with restrictions  Seftings & Use: [CMSIS-DAP Debugger -

[ limit Sneed tn Real-Tima

Debug }Tmz Flash Dewnload
Add Flash Programming Algorithm X

Download Function
Logp  © EmseFulChip @ Program

Description i I i A

§q ¢ Emesccon ¥ Verfy T T
e — I Reset and Run ;E}BZFEM.] FMC ¥ On-chip Flaih I?evlce Family Package

| & Hasl b lash T6-bit DK Core
T KEP5615U0A Dual Flash B4M Ext.Flash 32bit  MDK Core
LPC1 Brox/430¢ MX25VB0ISF. am Ext. Fash SPI  MDK Core
Description | Device Size ‘ LPC8xx/43wx S25FLO3Z SP... 4m Ext. Hash SPI  MDK Core
LPCT 800/ 430 S25FLOG4A SP ... am Ext. Fash SPI MDK Core
LPCAD7x/8x« 525FL032 SPIFI 4am Ext. Flash GP1 MDK Core
LPC5460x MT25QL128 SPIFI 16M Ext. Flash SPI MDK Core
M23W640FB Flash am Ext. Flash 16bit  MDK Core
MIMXRT105x EcoXP Flash 4m Ext. Fash SPI MDK Core
RC28F640J3x Dual Hash 16M Ed. Flash 326t MDK Core
S25FL1285_V2C 16M Ext. Flash GP1 MDK Core
$25GLOG4N Dual Flash 16M Ext. Flash 32bit  MDK Core
4 | | S23JL032H_BOT Fash 4m Ext. Flash 160t MDK Core

§23JL032H TOP Flash 4M Ext. Flash 16-bit  MDK Core v

< D

‘C “Users'wdanju su’\AppData'Local\Am'\Packs'GigaDevice \GD32F 3x0_DFP'3.0.00Flash"GD32F 3x0.FLM

Cancel

icf main function

8. Since GD32E230xx does not support the bit length of the configuration priority group,
after transplanting the GD32F3x0 library, when there is a configuration of using interrupt
in the application code, the application code needs to add the "void
nvic_priority _group_set (uint32_t nvic_prigroup)" function.

Table 7-1. nvic_priority_group_set function

/* set the priority group */

void nvic_priority_group_set(uint32_t nvic_prigroup);

Moreover, GD32E230xx only supports level 4 preemption priority and does not support sub
priority. Therefore, after transplantation, the interrupt enabling function needs to be changed
to the function shown in Table 7-2. nvic irqg enable function.
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Table 7-2. nvic_irq_enable function

/* set the priority group */

void nvic_irq_enable(uint8_t nvic_irqg, uint8_t nvic_irq_pre_priority, uint8_t nvic_irq_sub_priority);

9. If TIMERS is used in the project, because GD32F3x0 remove this TIMER5(Except
GD32F350xx), the code of TIMERS needs to be changed to other timer.

10. Compile the project. If there is an error, modify it according to the prompt. Usually, the
prompt is that "#include "gd32e23x.h™ in the code is not modified to "#include
"gd32f3x0.h"", and modify it according to the prompt. So far, the project has been
transplanted successfully, and the development of GD32F3x0 Series MCU can be
carried out.

35



GigaDevice

ANO046

Migration from GD32E230 series to GD32F3x0 series

8.

Revision history

Table 8-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Mar.15 2022
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arising out of the application or use of any Product described in this document. Any information provided in this document is provided
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and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
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life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,
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