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1. Introduction 

This application note is designed to help you quickly migrate applications from 

GD32E103/C103 series MCU to GD32F30x 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. Pin compatibility 

GD32F30x and GD32E103/C103xx series are pin to pin compatible under the same package. 

However, GD32E103xx has no CAN peripherals, so there are slight functional differences on 

the pins. Here, take GD32F303/F305/F307xx as an example. 

Table 2-1. Pin Definitions shows the difference between GD32F303xx series and 

GD32F305/F307xx, GD32E103/C103xx series pins. 

Table 2-1. Pin Definitions Comparison 

Pin NO. GD32F303xx GD32F305/F307xx GD32E103/C103xx 

PF0 

Default: PF0 

Alternate: EXMC_A0 

Remap: CTC_SYNC 

Default: PF0 

Alternate: EXMC_A0 

Remap: CTC_SYNC 

GD32E103/C103xx does not 

support 144Pin,so there is no 

PF0 pin 

PB5 

Default: PB5 

Alternate: I2C0_SMBA, 

SPI2_MOSI, I2S2_SD 

Remap: TIMER2_CH1, 

SPI0_MOSI 

Default: PB5 

Alternate: I2C0_SMBA, 

SPI2_MOSI, I2S2_SD 

Remap: TIMER2_CH1, 

SPI0_MOSI, CAN1_RX 

Default: PB5 

Alternate: I2C0_SMBA, 

SPI2_MOSI, I2S2_SD 

Remap: TIMER2_CH1, 

SPI0_MOSI, CAN1_RX 

PB6 

Default: PB6 

Alternate: I2C0_SCL, 

TIMER3_CH0 

Remap: USART0_TX, 

SPI0_IO2 

Default: PB6 

Alternate: I2C0_SCL, 

TIMER3_CH0 

Remap: USART0_TX, 

CAN1_TX, SPI0_IO2 

Default: PB6 

Alternate: I2C0_SCL, 

TIMER3_CH0 

Remap: USART0_TX, 

CAN1_TX, SPI0_IO2 

PB12 

Default: PB12 

Alternate: SPI1_NSS, 

I2C1_SMBA, 

USART2_CK, 

TIMER0_BRKIN, I2S1_WS 

Default: PB12 

Alternate: SPI1_NSS, 

I2C1_SMBA, USART2_CK, 

TIMER0_BKIN, 

I2S1_WS, CAN1_RX 

Default: PB12 

Alternate: SPI1_NSS, I2S1_WS, 

I2C1_SMBA, USART2_CK, 

TIMER0_BRKIN, CAN1_RX 

PB13 

Default: PB13 

Alternate: SPI1_SCK, 

USART2_CTS, 

TIMER0_CH0_ON, 

I2S1_CK 

Default: PB13 

Alternate: SPI1_SCK, 

USART2_CTS, 

TIMER0_CH0_ON, 

I2S1_CK, CAN1_TX 

Default: PB13 

Alternate: SPI1_SCK, I2S1_CK, 

USART2_CTS, 

TIMER0_CH0_ON, CAN1_TX, 

I2C1_TXFRAME 

Note: 

1. Both GD32F305xx and GD32F307xx have two CAN interfaces, and GD32F303xx has 

only one CAN interface. 

2. The TIMER8_CH0/ TIMER8_CH1/ TMIER12_CH0 channels of GD32E103 are available 

in GD32F30xVG/I/K devices. 
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3. Internal resource compatibility 

Table 3-1. Resources comparison shows that the resource comparison between GD32F30x 

and GD32E103/C103xx (taking the comparison of GD32F303xx, GD32F305xx and 

GD32E103/C103xx as an example). 

Table 3-1. Resources comparison 

Internal 

resource 
GD32F303xx GD32F305xx GD32E103/C103xx Compatibility description 

Frequency 108MHz 120MHz 120MHz Frequency is different 

core M4 core M4 core M4 core Fully compatible 

Power 

supply range 
2.6V-3.6V 2.6V-3.6V 1.8V-3.6V 

The power supply range of 30x 

series is relatively narrow 

Flash 256-3072KB 128-1024KB 64-128K 
There are differences in 

memory operation modes 

RAM 48-96KB 64-96K 32K  

GPTM 4/10 4/10 4/10 

Compatible with peripherals 

existing in the corresponding 

chip 

Advanced TM 1/2 1/2 1/2 

Compatible with peripherals 

existing in the corresponding 

chip 

Basic TM 2 2 2 Fully compatible 

Systick 1 1 1 Fully compatible 

Watch dog 2 2 2 Fully compatible 

RTC 1 1 1 Fully compatible 

U(S)ART 3/5 5 2/3/5 

Compatible with peripherals 

existing in the corresponding 

chip 

I2C 2 2 1/2 

Compatible with peripherals 

existing in the corresponding 

chip 

SPI/IIS 3/2 3/2 1-3/2 

Compatible with peripherals 

existing in the corresponding 

chip 

CAN 1 2 0/2 
GD32F303/F305xx only 

support CAN2.0 

USBFS 1(USBD) 1(USBOTG) 1(USBOTG) 

USBD belongs to 

GD32F303/F305xx and 

GD32E103/C103xx compatible  
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Internal 

resource 
GD32F303xx GD32F305xx GD32E103/C103xx Compatibility description 

GPIO 37/51/80/112 51/80/112 26/37/51/80 

Compatible with peripherals 

existing in the corresponding 

chip 

EXMC 0/1 0/1 0/1 

The GD32F305xx and 

GD32E103/C103xx in 100pin 

package has an exmc, and 

some functions of exmc are 

added to GD32F305xx 

ADC(CH) 3(16/21) 2(16) 2(10/16) 

Compatible with peripherals 

existing in the corresponding 

chip 

DAC 2 2 2 Fully compatible 

CTC 1 1 1 Fully compatible 
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4. Program transplantation 

GD32E103/C103xx peripherals and clocks are basically compatible with GD32F30x 

interconnection series. Some modifications and adjustments are also required when 

migrating applications based on GD32E103/C103xx firmware library to GD32F30x. 

4.1. IDE setting 

1. When using the MDK environment, install the GD32F30x series plug-in and replace it 

with the corresponding model of GD32F30x (here take porting to GD32F305RB as an 

example).  

Figure 4-1. Select chip model 

   

2. When using IAR environment, the equipment model is also changed in the project. 

4.2. FMC peripheral file replacement 

GD32E103/C103xx adopts embedded e-flash architecture. The flash programming of 

GD32E103/C103xx supports whole word and half word programming; 

The SIP overlay architecture adopted by GD32F30x also supports whole word and half word 

programming in flash programming, and is divided into bank0 and bank1. The operation of 

option bytes also needs to be programmed according to words. 

It is suggested to adopt a convenient migration method: replace the code in gd32e10x_fmc.c 

and gd32e10x_fmc.h in the original project with the code in gd32f30x_fmc.c and 

gd32f30x_fmc.h in GD32F30x firmware library. After replacement, you need to change all 
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relevant #include "gd32e10x.h" to #include "gd32f30x.h", as shown in Figure 4-2. Modify 

head file. GD32E103xx firmware library can be obtained from the official website or online 

disk. 

Figure 4-2. Modify head file 

 

4.3. Clock system configuration 

The clock configuration process of GD32F30x interconnected series is the same as that of 

GD32E103/C103xx series. There are flash waiting cycles on GD32E103/C103xx, and 

corresponding flash waiting cycles need to be added before clock configuration. However, 

F30x series is only divided into code area and data area, and code area is zero waiting area, 

so there is no need to insert any waiting cycle into flash 

Remove the configuration of flash waiting cycle from the clock configuration function in the 

system_gd32f30x.c file, as shown in Figure 4-3. Remove Flash wait cycle configuration. 

Figure 4-3. Remove Flash wait cycle configuration 

Note: If GD32F303xx is used for replacement, it is recommended to replace the 

system_gd32e10x.c file. Refer to the replacement method of FMC for the operation mode. 
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5. Peripheral difference 

GD32F30x and GD32E103/C103xx are mostly compatible with peripherals. 

5.1. PMU 

GD32F30x PMU Module adds high drive mode, which needs to be manually defined if 

necessary. As shown in Figure 5-1. High-Driver mode.  

Figure 5-1. High-Driver mode 

 

In addition, the power consumption of GD32F30x is relatively higher than that of 

GD32E103/C103xx in the same mode. For details, please refer to the data manual. 

5.2. CAN 

1. The CAN of GD32F30x is ordinary CAN2.0, the maximum communication baud rate is 

1mbit / s. The CAN of GD32C103xx is CAN FD. There are 14 filters in non GD32F30x 

CL (interconnected) series products; There are 28 filters in GD32F30x CL 

(interconnected) series products; 

2. The firmware driver of CAN shall be modified by referring to the transplantation mode of 

FMC above. 

Note: GD32F303xx is a 512 byte dedicated SRAM shared by USBD and CAN for data 

buffering, so it cannot be used at the same time. 
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5.3. EXMC 

The EXMC of GD32F30x has 8-bit / 16 bit NAND flash controller and 16 bit PC card controller 

more than GD32E103/C103xx series, and each bank has an independent signal. 

5.4. USBD/USBFS 

The USBFS of GD32E103xx and GD32F305/F307xx are basically the same. The USB of 

GD32F303xx is USBD and shares 512 bytes of special SRAM with can for data buffering. It 

cannot be used simultaneously with can interface. The USB of GD32F305/F307xx is USB 

OTG. They have separate USB SRAM and can be used simultaneously with CAN. 
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6. Precautions for transplantation 

6.1. Software delay adjustment 

The flash operation of GD32E103xx has a waiting period. The flash of GD32F30x series is 

designed with zero waiting, so the efficiency of GD32F30x will be slightly higher than that of 

GD32E103/C103xx at the same main frequency. If the user code uses for loop or while loop 

to delay, the delay time will be shorter on GD32F30x series. It is necessary to appropriately 

increase the delay parameter or use timer as the delay function. Special attention should be 

paid in the application scenario of using GPIO to simulate the communication protocol. 

6.2. Flash programme 

The memory erasing and programming time of GD32F30x is longer than that of GD32E103xx, 

as shown in Table 6-1. GD32F30x Flash memory characteristics and Table 6-2. 

GD32E103/C103xx Flash memory characteristics. 

Table 6-1. GD32F30x Flash memory characteristics 

Symbol Parameter Conditions Min(1)  Typ(1) Max(2) Unit 

PECYC 

Number of guaranteed 

program /erase cycles 

before failure (Endurance) 

TA = -40 °C ~ +85 °C 100 — — kcycles 

tRET Data retention time — — 20 — years 

tPROG Word programming time TA = -40°C ~ +85 °C — 37.5 86 μs 

tERASE Page erase time TA = -40°C ~ +85 °C — 45 200/300(3) ms 

tMERASE(256K) Mass erase time TA = -40°C ~ +85 °C — 1 4.8/8.0(4) s 

tMERASE(512K) Mass erase time TA = -40°C ~ +85 °C — 4 19.2/32(5) s 

tMERASE(1MB) Mass erase time TA = -40°C ~ +85 °C — 6 28.8/48(6) s 

tMERASE(2MB) Mass erase time TA = -40°C ~ +85 °C — 10 48/80(7) s 

tMERASE(3MB) Mass erase time TA = -40°C ~ +85 °C — 14 67.2/112(8) s 

(1) Based on characterization, not tested in production. 

(2) Guaranteed by design, not tested in production. 

(3) Max value with <50K cycles is 200 ms and >50K & <100K cycles is 300 ms. 

(4) Max value with <50K cycles is 4.8 s and >50K & <100K cycles is 8.0 s. 

(5) Max value with <50K cycles is 19.2 s and >50K & <100K cycles is 32 s. 

(6) Max value with <50K cycles is 28.8 s and >50K & <100K cycles is 48 s. 

(7) Max value with <50K cycles is 48 s and >50K & <100K cycles is 80 s. 

(8) Max value with <50K cycles is 67.2 s and >50K & <100K cycles is 112 s. 

Table 6-2. GD32E103/C103xx Flash memory characteristics 

Symbol Parameter Conditions Min Typ Max Unit 

PECYC
(1)  

Number of guaranteed 

program /erase cycles 

before failure(Endurance) 

TA = -40 °C ~ +85 °C 100 — — kcycles 
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tRET
(1)  Data retention time 10k cycles at TA = 85 °C 10 — — years 

tPROG
(2)  Word(3) programming time TA = -40 °C ~ +85 °C 37 — 44 μs 

tERASE
(2) Page erase time TA = -40 °C ~ +85 °C 3.2 — 4 ms 

tMERASE
(2) Mass erase time TA = -40 °C ~ +85 °C 8 — 10 ms 

(1) Based on characterization, not tested in production. 

(2) Guaranteed by design, not tested in production. 

(3) Word is 32 bits or 64 bits depend on PGW bit in FMC_WS register. 

6.3. Slow start-up time 

The power on start time of GD32F30x is longer than that of GD32E103/C103xx. The specific 

contents are shown in Table 6-3. GD32F30x series start-up timing and Table 6-4. 

GD32E103/C103xx series start-up timing. 

Table 6-3. GD32F30x series start-up timing 

Symbol Parameter Conditions Typ Unit 

tstart-up Start-up time  
Clock source from HXTAL 144 

ms 
Clock source from IRC8M 144 

(1) Based on characterization, not tested in production. 

(2) After power-up, the start-up time is the time between the rising edge of NRST high and the main function. 

(3) PLL is off. 

Table 6-4. GD32E103/C103xx series start-up timing 

Symbol Parameter Conditions Typ Unit 

tstart-up Start-up time  
Clock source from HXTAL 468 

μs 
Clock source from IRC8M 86.8 

(1) Based on characterization, not tested in production. 

(2) After power-up, the start-up time is the time between the rising edge of NRST high and the first I/O instruction 

conversion in SystemInit function. 

(3) PLL is off. 
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7. Revision history 

Table 7-1. Revision history 

Revision No. Description Date 

1.0 Initial Release Mar.15 2022 
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