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1. Introduction 

This application note introduces the characteristic differences between GD32F47x/F42x and 

GD32F45x/F40x product series, mainly for electric characteristics and peripheral function 

characteristics. The differences are described in the following paragraphs. 
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2. Electric characteristic differences 

2.1. General-purpose IOs (GPIO) 

The GPIO differences is reflected in I/O port DC characteristics when IO speed is configured 

to level 0. The difference refers to Table 2-1. Differences of VOL in speed level 0 and Table 

2-2. Differences of VOH in speed level 0. 

Table 2-1. Differences of VOL in speed level 0 

Part Numbers Symbol Parameter Conditions Min Typ Max Unit 

GD32F450xx 

GD32F407xx 

GD32F405xx 

VOL 
Low level output voltage for 

an IO Pin (IIO = +4 mA) 

VDD=VDDA=2.6V — — 0.45 

V VDD=VDDA=3.3V — — 0.38 

VDD=VDDA=3.6V — — 0.36 

GD32F470xx 

GD32F427xx 

GD32F425xx 

VDD=VDDA=2.6V — — 0.80 

V VDD=VDDA=3.3V — — 0.63 

VDD=VDDA=3.6V — — 0.60 

Table 2-2. Differences of VOH in speed level 0 

Part Numbers Symbol Parameter Conditions Min Typ Max Unit 

GD32F450xx 

GD32F407xx 

GD32F405xx 

VOH 
High level output voltage for 

an IO Pin (IIO = +4 mA) 

VDD=VDDA=2.6V 2.08 — — 

V VDD=VDDA=3.3V 2.87 — — 

VDD=VDDA=3.6V 3.19 — — 

GD32F470xx 

GD32F427xx 

GD32F425xx 

VDD=VDDA=2.6V 1.45 — — 

V VDD=VDDA=3.3V 2.48 — — 

VDD=VDDA=3.6V 2.83 — — 

Note:  

(1) Based on characterization, not tested in production.  
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(2) All pins except PC13 / PC14 / PC15 / PI8. Since PC13 to PC15 and PI8 are supplied through the Power Switch, 

which can only be obtained by a small current, the speed of GPIOs PC13 to PC15 and PI8 should not exceed 

2 MHz when they are in output mode (maximum load: 30 pF). 

2.2. Analog-to-digital converter (ADC) 

The ADC differences are reflected in the value of input sampling capacitance and ADC 

dynamic accuracy. The differences refer to Table 2-3. Electric characteristic difference of 

ADC and Table 2-4. Electric characteristic difference of ADC dynamic accuracy. 

Table 2-3. Electric characteristic difference of ADC  

Part Numbers Symbol Parameter Conditions Min Typ Max Unit 

GD32F450xx 

GD32F407xx 

GD32F405xx 
CADC Input sampling capacitance 

No pin/pad 

capacitance included 

— — 5.5 pF 

GD32F470xx 

GD32F427xx 

GD32F425xx 

— — 4.0 pF 

Note: Guaranteed by design, not tested in production. 

Table 2-4. Electric characteristic difference of ADC dynamic accuracy 

Part Numbers Symbol Parameter Conditions Min Typ Max Unit 

GD32F450xx 

GD32F407xx 

GD32F405xx 

ENOB Effective number of bits 

fADC = 40 MHz 

VDDA = VREF+ = 3.3 V 

Input Frequency = 110 kHz 

Temperature = 25 ℃ 

— 10.0 — bits 

SNDR 
Signal-to-noise and 

distortion ratio 
— 62 — 

dB 
SNR Signal-to-noise ratio — 62.4 — 

THD Total harmonic distortion — -70 — 

GD32F470xx 

GD32F427xx 

GD32F425xx 

ENOB Effective number of bits — 10.9 — bits 

SNDR 
Signal-to-noise and 

distortion ratio 
— 67.3 — 

dB 
SNR Signal-to-noise ratio — 67.7 — 

THD Total harmonic distortion — -75 — 

Note: Based on characterization, not tested in production. 

2.3. Digital-to-analog converter (DAC) 

The DAC difference refers toTable 2-5. Electric characteristic difference of DAC.  

Table 2-5. Electric characteristic difference of DAC  
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Part Numbers Symbol Parameter Conditions Min Typ Max Unit 

GD32F450xx 

GD32F407xx 

GD32F405xx 

DNL Differential non-linearity 
10-bit configuration — — ±0.5 

LSB 
12-bit configuration — — ±2 

INL Integral non linearity 
10-bit configuration — — ±1 

LSB 
12-bit configuration — — ±4 

Offset Offset error DAC in 12-bit mode — — ±12 LSB 

GD32F470xx 

GD32F427xx 

GD32F425xx 

DNL Differential non-linearity 
10-bit configuration — — ±0.75 

LSB 
12-bit configuration — — ±3 

INL Integral non linearity 
10-bit configuration — — ±1.25 

LSB 
12-bit configuration — — ±5 

Offset Offset error DAC in 12-bit mode — — ±24 LSB 

Note: Based on characterization, not tested in production. 

2.4. Electrostatic discharge (ESD) 

The ESD difference refers to Table 2-6. Difference of ESD level. 

Table 2-6. Difference of ESD level 

Part Numbers Model ESD level (V) 

GD32F450xx 

GD32F407xx 

GD32F405xx 

HBM JS-001-2014 7000V 

CDM JS-002-2014 800V 

GD32F470xx 

GD32F427xx 

GD32F425xx 

HBM JS-001-2017 5000V 

CDM JS-002-2018 1000V 
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3. Peripheral function differences 

3.1. Flash memory controller (FMC) 

Compared with GD32F450/F407/F405xx, GD32F470/F427/F425xx supports the 4KB erase 

function. The GD32F470/F427/F425xx has page erase configuration register (FMC_PECFG) 

and unlock page erase key register (FMC_PEKEY). The FMC difference refers to Table 3-1. 

Difference of FMC registers. 

Table 3-1. Difference of FMC registers 

Part Numbers FMC_PECFG FMC_PEKEY 

GD32F450xx 

GD32F407xx 

GD32F405xx 

Not supported 

GD32F470xx 

GD32F427xx 

GD32F425xx 

Supported 
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4. Other differences 

4.1. Clock 

Maximum operating clock frequency difference of processor core refer to Table 4-1. 

Difference of system maximum operating clock frequency.  

Table 4-1. Difference of system maximum operating clock frequency 

Part Numbers Maximum operating frequency 

GD32F450xx Up to 200MHz 

GD32F407/F405xx Up to 168MHz 

GD32F470xx Up to 240MHz 

GD32F427/F425xx Up to 200MHz 

4.2. Memory 

Memory size difference refer to Table 4-2. Difference of memory size. 

Table 4-2. Difference of memory size 

Part Numbers Code-Flash ADDSRAM 

GD32F450xx Up to 512KB Up to 256KB 

GD32F407/F405xx Up to 512KB 0KB 

GD32F470xx Up to 1024KB Up to 512KB 

GD32F427/F425xx Up to 512KB 0KB 
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5. Revision history 

Table 5-1. Revision history 

Revision No. Description Date 

1.0 Initial Release May.11, 2022 

1.1 Add DAC difference and update ESD difference May.23, 2022 

1.2 Add GPIO port DC difference Dec.9, 2022 

1.3 Delete the flash memory difference Aug.22, 2023 
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Important Notice 

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any 

product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and 

treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and 

treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and 

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only. 

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not 

limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability 

arising out of the application or use of any Product described in this document. Any information provided in this document is provided 

only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality 

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 

instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, 

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, 

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice. 
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