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1. ╠  

Ғҹ ԍArm® Cortex®-M3 32β MCU GD32F10x ↓ ᶫ ̆

GD32F10x ↓֟ ᴆ Ạԅ ᵣ׃ ̆ ȁ ᵝȁ ȁ ꜚ Ҋ

Ȃ ҉ ᶏ GD32F10x ↓֟ ̆ ֟ ᴆ

ᶏ ̆ Ύ ̆ⱴ ֟ Ȃ 

῍№ҹ҂ № ̔ 

1. ̆Һ ׃ GD32F10x↓ ȁᶫ ᵝⱳ ̕ 

2. ̆Һ ׃ GD32F10x↓ ȁᵞ ⱳ ̕ 

3. ꜚ ̆Һ ׃ GD32F10x↓BOOT  ̕

4. ῖ ̆Һ ׃ GD32F10x↓Һ ⱳ ᴆ  ̕

5. Ҋ ̆Һ ׃ GD32F10x↓ ῖ Ҋ  ̕

6. PCB Layout̆ Һ ׃ GD32F10x↓ ᴆ PCB Layout

Ԋ ̕ 

7. ̆Һ ׃ GD32F10x↓ Ȃ 

Ӟ ԅ ԍGD32F10x↓֟ Ҭ ⌠ ᴆ Ȃ 

1-1.  ֟  

  

MCU 

GD32F101xx ↓ 

GD32F103xx ↓ 

GD32F105xx ↓ 

GD32F107xx ↓ 
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2. ᴆ  

2.1.  

GD32F10x↓VDD/VDDA ᵬ ҹ2.6 V ~ 3.6 VȂ Ҋ 2-1. GD32F10x ↓

̆GD32F10x↓ ҈ҩ ̆ VDD/VDDA ̆1.2 V ᴍ ȂVDD/VDDA

ᶫ ғ̆ VDD/VDDA Ҭ ῀ԅѿҩLDŎ ҹ1.2 V ᶫ Ȃ ᴍ ᶫ VBAK

℗ Power Switch℗ VDD VBATʟ ̆ VDD ῏ ̆ ℗ ץ

ᴍ ℗ ⌠VBAT ̆ ᴍ VBAT ̂ ̃ᶫ Ȃ 

2-1. GD32F10x↓  

PMU

CTL

FWDGT

IRC40K

LDO

LXTAL

RTC

WKUPF

IRC8M

HXTAL

PLLs

POR/PDR

BPOR

ADC

Backup Domain

NRST

PA0

VDD Domain

WKUP WKUPR

VDD

VBAT

Power Switch

3.3V

VBAK

Cortex-M3

AHB IPs

1.2V Domain

APB IPs

SLEEPING

SLEEPDEEP

1.2V

LVD:ᵞ LDO: 

POR: ҉ ᵝ PDR: ᵝ

BPOR: ᴍ ҉ ᵝ

WKUPN

LVD DAC

VDDA

3.3V

VDDA Domain

BREG

BREG: ᴍ  

2.1.1. ᴍ  

ᴍ ᶫ ҹ1.8 V ~ 3.6 VȂҹԅ Ḡ ᴍ RTC ᵬ V̆DD̓͂ V̆BAT

ץ ῒז ᴍ ᶫ ̆ᵖ VDD ῀ ̆ ᶏVBAT

ᶫ ̆VBAK VDDʟ Ȃ 

ᶫ ̆ VBAT 100nF VDD ҉Ȃ 

̔ VBAT ̆MCU҉ Power Switch῏ᴪ VBAK℗⌠VDD҉ ̆ ῤ

VDDʟ BackupȂ 

图2%201.%20GD32F10x系列电源域概览
图2%201.%20GD32F10x系列电源域概览
图2%201.%20GD32F10x系列电源域概览
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2.1.2. VDD/VDDA  

VDD/VDDA ҹ ԅ ᴍ ӊ ᶫ ̆ VDDAҌ ԍVDD̆ ң ӊ

Ҍ 300mV̂ ῤ VDDAҍVDD ԋ Ȃ̃ҹ ᾧ V̆DDA

VDD̆ VSSA ̂ ̆ 0ß ̃

VSSȂ 

ҹԅ ADC ҹ̆VDDA ᶫ ᶏ ⌠ Ȃ ҉ Ғ

ҹADC ᶫ VREF ̂2.4 VŮVREF+ŮVDDA, VREF-̗VSSA Ȃ̃ 

Â 100 ҉ץ VREF+ VREF-̆VREF+ ᶏץ ̆Ӟ ץ

VDDĂ VREF- ⌠VSSA̕  

Â 64 VREF+ VREF-̆ ῒ ῤ VDDA VSSĂ

VDDAʟ ̂ ADC/DAC̃Ȃ 

2.1.3. ᶫ  

̆ ᶏ Ṝ ֓ Ԋ  ̔

Â VDD ̂N*100nF +Ҍ ԍ4.7uF ̆ ѿҩVDD Ҍ

ԍ4.7uF⌠GND̆ῒזVDD 100nF̃̕ 

Â VDDA ̂ 10nF+1uF ̃̕  

Â VBAT ̂1.8V ~ 3.6Ṽ̆ ̆ VBAT

100nF VDD ҉̕  

Â VREF+ ץ VDDĂ VREF҉ᶏ ̂1.8VŮVREF+Ů

VDDĂ VREF-̗ VSSÃ̆ VREF+ ҉Ӟ 10nF+1uF ̕ 

Â VDD ῤ ȁ VSS ῤ ̆ ׅ VDD ⌠ѿ

ȁ VSS ⌠ѿ  ̕

Â VDDAҹ №ᶫ ̆ ̔ADC ȁ ᵝ ȁLVD(γ )ȁ

PLLȁ҉ ᵝ(POR) ᵝ(PDR)ץ └VBAK℗ ῏  ̕

Â ᶏҌᶏ ADCⱳ ̆Ӟ VDDA̕  

Â VDD VDDAᶏ ѿҩ ᶫ  ̕

Â VDDҍVDDAӊ Ҍ 300mV̆VDDҍVDDA ҉ Ȃ 
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2-2. GD32F10x↓ ᶫ  

VBAT

4.7 μF + N * 100 nF

VDD

100 nF

VSS

N * VDD

VSS

10 nF

VDDA

VSSA1 μF

10 nF

VREF+

VREF-1 μF

GND

GND

GND

GND

VDD

VDD

GD32F10x

VDD

 

̔ 

1ȁ VDDȁVDDAȁVREF+ȁVBAT Ȃ 

2ȁ VBAT VDD̆ Ӟ ץ Ȃ 

2.2. Ҭ ȁ ȁ ᵝ  

GD32F101xx GD32F103xx Ữ 16K⌠128K ӊ ֟ ᵬҬ

֟  (GD32F10x_MD)Ȃ 

GD32F101xx GD32F103xx Ữ 256K⌠512K ӊ ֟ ᵬ

֟  (GD32F10x_HD)Ȃ 

GD32F101xx GD32F103xx Ữ ԍ512K ֟ ᵬ ֟  

(GD32F10x_XD)Ȃ 

2.2.1. ᵝ 

GD32F10x↓ ᵝ └ ҈ ᵝ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝҹ‛

ᵝ̆ ꜚ ᵝ ԅ ᴍ Ȃ ᵝ Ҭ̆NRSTᴪ ѿҩᵞ

̆ ᵝ ȂMCU ץ, NRST ∞

ѿ ᵝԊᴆȂ 

ῤ POR / PDR̂҉ / ᵝ̃ ̆ ԍ VDD/VDDA ᵞԍ ṿ

֟ ᵝḤ ᵝ ᴍ ӊ ҩ ȂGD32F101xx flashҌ 128KB

GD32F103xx֟ V̆POR ҉ ᵝ ṿ ̆ῖ ṿ ҹ2.4V̆ VPDR ᵝ

ṿ ̆ῖ ṿ ҹ2.35V̆ Vhystṿ ҹ50mVȂflashԍ128KBGD32F103xx

֟ ̆VPOR ҉ ᵝ ṿ ̆ῖ ṿ ҹ2.4VV̆PDR ᵝ ṿ ῖ̆
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ṿ ҹ1.8V̆ Vhystṿ ҹ600mVȂ 

2-3. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

50mV

Vhyst

 

̔ ԍGD32F101xx flashҌ 128KBGD32F103xx֟ Ȃ 

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

600mV

Vhyst

 

̔ ԍflashԍ128KBGD32F103xx֟ Ȃ 

LVDⱳ VDD/VDDAʟ ᵞԍᵞ ṿ(2.2 V ~ 2.9 V)̆ ṿ

└ (PMU_CTL)Ҭ LVDT[2:0]ᵝ ȂLVD LVDENβᶏ ̆ᵝԍ

(PMU_CS)Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI16̆

ץ EXTI16֟ Ҭ Ȃ̂LVDҬ Ḥ ᶭ ԍEXTI16 ҉ Ҋ

Ȃ̃ Vhystṿҹ100mVȂ 

LVD ̔ MCU ⌠ ̆ ̆ ױ LVD ᵞ

ṿ̂ ṿ ԍPDRṿ̃̆ ѿ ⌠ ṿ L̆VDҬ ̆ Ҭ ₱

ᵝ ᵬ̆ ᾧMCU ῒז Ȃ 
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2-4. LVD ṿ  

VDD/VDDA

LVD ₮

t

100mV

Vhyst

LVD ṿ

 

̆MCUᵝ ץ RCU_RSTSCK (0x40021024)∞ ̆

҉ ᵝ ᵝ̆ ץ ᶏ Ҭ̆ ⌠ ᵝ ̆ RSTFC└ᵝ

ᵝ ̆ ᵝ ῒז ᵝԊᴆ ̆ ‰ RCU_RSTSCKҬᵣ

₮ ̔ 

2-5. RCU_RSTSCK 

 

MCUῤ ҉ / ᵝ ̆ ᵝ N̆RST ѿҩ

̂ῖ ṿ100nF̃̆ ḠNRST ҉ ֟ ѿҩ 20usγ ‖ ̆ ҉ ᵝ

Ȃ 

2-6. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

System Reset

min 20 us

pulse 

generator
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2-7. ᵝ  

NRST

VDD

External reset circuit 
RPU10 kΩ

VDD

GND

100 nFK

GD32F10x

 

̔ 

1. ῤ ҉ RPU = 40kΩ̆ ҉ 10kΩ ᶏץ̆ Ҍᴪ

ᵬ ̕ 

2. ̆ NRST ESDḠ ԋ ̕ 

3. MCUῤ ᴆPOR ׅ̆ ⱴNRSTβ  ̕

4. MCU ꜚ ̂ ԍ ꜚ ̃̆ ⱴNRST ṿ̆ MCUᵝ

̆ ҉ Ȃ 

2.2.2.  

GD32F101xx GD32F103xx ↓ῤ ̆ ץ Ҍ ̆

̆ Һ ̔ 

Â 4-16MHz ᵣ (HXTAL)̕ 

Â 8MHzῤ RC (IRC8M)̕ 

Â 32.768KHz ᵞ ᵣ  (LXTAL)̕ 

Â 40KHzῤ ᵞ RC (IRC40K)̕ 

Â PLL HXTAL IRC8M̕ 

Â HXTAL Ȃ 
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2-8.  

/2

4-16 MHz

HXTAL

8 MHz

IRC8M
×2,3,4

…,32

PLL

Clock

Monitor

PLLSEL PLLMF

0

1

00

01

10

CK_IRC8M

CK_HXTAL

CK_PLL CK_SYS

108 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

108 MHz max

APB1

Prescaler

÷1,2,4,8,16

TIMER1,2,3,4,5,6,

11,12,13 if(APB1 

prescale =1)x1

else x 2

APB2

Prescaler

÷1,2,4,8,16

TIMER0,7,8,9,10

 if(APB2 prescale 

=1)x1

else x 2

ADC

Prescaler

÷2,4,6,8,12,1

6

CK_APB2

108 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

54 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx 

enable

CK_TIMERx

to 

TIMER0,7,8,9,10

TIMERx 

enable

CK_TIMERx

to TIMER1,2,3,4, 

5,6,11,12,13

CK_ADCx to ADC0,1,2

14 MHz max

AHB enable

HCLK

(to AHB bus,Cortex-M3,SRAM,DMA,FMC)

EXMC enable

CK_EXMC

(to EXMC)

÷8

CK_CST

(to Cortex-M3 SysTick)

FCLK

(free running clock)

USBD

Prescaler

1,1.5,2,2.5

CK_USBD

(to USBD)

32.768 KHz

LXTAL

11

10

01

40 KHz

IRC40K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/128

CK_OUT0

SCS[1:0]

RTCSRC[1:0]

CK_PLL

CK_HXTAL

CK_IRC8M

CK_SYS

/2111

0xx NO CLK 
100

101

110

CKOUT0SEL[2:0]

48 MHz
1

SDIO enable

CK_SDIO

(to SDIO)

I2S enable

CK_I2S

(to I2S1,2)

/1 or /2

PREDV0

 

2.2.3. ᵣ ̂HXTAL̃ 

4-16MHz ᵣ ̂ ᵣ̃ ҹ ᶫ ‰ Һ Ȃ ᵣ

HXTAL ̆ ᵣ

ȂHXTALץᶏ ῀ ῀ ̂1-50MHz Ȃ̃ ῀ ̆

Ḥ OSC_IN̆OSC_OUTḠ ̆ ᴆ҉ HXTALBypassⱳ ̂ᶏ

RCU_CTLHXTALBPSᵝ Ȃ̃ 

2-9. HXTAL ᵣ   

OSCIN OSCOUT

C1 C2

Crystal

GD32F10x

GND
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2-10. HXTAL  

GD32F10x

OSCIN OSCOUT

 

̔ 

1. ᶏ ῀ ̆Ḥ OSC_IN͂̆׆ OSC_OUTḠ  ̕

2. ῏ԍ Ὲ ̔C1 = C2 = 2*(CLOAD - CS)̆ῒҬCSҹPCB MCU

̆ῖ ṿҹ10pFȂ ᵣ ̆ ᵣ 20pF

̆ C1 C2 ṿҹ20pF̆ғPCB Layout

̕ 

3. CSҹPCB IC pin҉ ̆ ᵣ MCU C̆S ̆ ӊ Ȃ ̆ץ

Ҭ̆ ᵣ MCU ᵣ ᵬ ̆ ⁞ ̕ 

4. ᶏ ᵣ ̆ ᵣң 1MΩ ᶏץ̆ ᵣ  ̕

5. ̔ ̘ ᵣ̘ῤ IRC8M̕ 

6. ᶏ ᴪ̆ Bypass̆ Ҍᵞԍ0.7VDD̆ᵞ Ҍ ԍ0.3VDDȂ

Ҍ Bypass̆ ṿ ᴪ ᵞȂ 

2.2.4. ᵞ ᵣ ̂LXTAL̃ 

LXTALr ѿҩ32.768KHzᵞ ᵣ̂ ᵣ̃̆ ҹRTCᶫѿҩᵞⱳ ғ

ȂMCURTC ԍѿҩ ̆ ᴪ ⌠ ᵣ ȁ ץ PCB

̆ ⌠ ̆ ̆ PC13 ῀

̆ TIMERLXTAL ‰̆ ‰ ’ RTC№ ȂLXTALӞ ץ

῀̂ ̃̆ ץ RCU_BDCTLLXTALBPSᵝ ᶏ Ȃ 

2-11. LXTAL ᵣ  

OSC32IN OSC32OUT

C1 C2

Crystal

GD32F10x

GND
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2-12. LXTAL  

GD32F10x

OSC32IN OSC32OUT

 

̔ 

1. ᶏ ῀ ̆Ḥ OSC32_IN῀̆OSC32_OUTḠ׆ ̕ 

2. ῏ԍ Ὲ ̔C1 = C2 = 2*(CLOAD - CS)̆ῒҬCSҹPCB MCU

̆ ṿ 2pF-7pFӊ ̆ 5pFҹץ ṿ Ȃ

ᵣ ̆ ᵣ 10pF ̆ C1 C2 ṿҹ

10pF̆ғPCB Layout ̕ 

3. RTC IRC40Kᵬҹ ̆ ғᶏ VBAT ᶫ ̆ MCU ̆

RTCᴪẢ ̆ ҉ ̆RTCᴪ ӊ╠ ṿ ⱴ Ȃ

ᶏ VBATRTCʟ ̆RTCׅ ̆RTC LXTALᵬҹ Ȃ 

2.2.5. ₮ ⱬ̂CKOUT̃ 

GD32F10x↓MCŬ ץ RCU_CFG0CKOUT0SEL[2:0]β Ҍ

Ḥ ₮̆ GPIO PA8 ҹ ⱳ ₮ Ḥ Ȃ 

2-1. CKOUT0SEL[2:0] └  β

CKOUT0SEL[2:0]  

0xx ₮ 

100 CK_SYS 

101 CK_IRC8M 

110 CK_HXTAL 

111 CK_PLL/2 

2.2.6. HXTAL ̂CKM̃  

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTALץᶏ

ⱳ Ȃ ⱳ HXTALꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠

HXTAL̆HXTALꜚ ̆ Ҭ RCU_INTҬ HXTAL Ҭ

ᵝCKMIF ᵝ̆֟ HXTALԊᴆȂ ҩ Ҭ Cortex™-M3 Ҍ

Ҭ NMI Ȃ 

̔ HXTALᵬ ȁPLLRTC H̆XTAL Ḇᶏ IRC8Mҹ

̆PLL ꜚ ̆RTC Ȃ 
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2.3. ԑ ֟ ᵝ  

GD32F105xx GD32F107xx └ ᵬԑ ֟ (GD32F10x_CL)Ȃ 

2.3.1. ᵝ 

GD32F10x↓ ᵝ └ ҈ ᵝ̔ ᵝȁ ᵝ ᴍ ᵝȂ ᵝҹ‛

ᵝ̆ ꜚ ᵝ ԅ ᴍ Ȃ ᵝ Ҭ̆NRSTᴪ ѿҩᵞ

̆ ᵝ ȂMCU ץ, NRST ∞

ѿ ᵝԊᴆȂ 

ῤ POR/PDR̂҉ / ᵝ̃ ̆ ԍ VDD/VDDA ᵞԍ ṿ

֟ ᵝḤ ᵝ ᴍ ӊ ҩ ȂVPOR ҉ ᵝ ṿ ῖ̆ ṿ ҹ

2.4V̆VPDR ᵝ ṿ ̆ῖ ṿ ҹ1.8VȂ Vhystṿ ҹ600mVȂ 

2-13. ҉ / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

2ms

ᵝ (ᵞ )

t

VPDR

600mV

Vhyst

 

̔ ԍGD32F105xxȁGD32F107xx ↓֟ Ȃ 

LVDⱳ VDD/VDDAᶫ ᵞԍᵞ ṿ(2.2 V ~ 2.9 V)̆ ṿ

└ (PMU_CTL)Ҭ LVDT[2:0]ᵝ ȂLVD LVDENβ ᶏ ̆β ԍ

(PMU_CS)Ҭ LVDFβ ᵞ Ԋᴆ ₮ ̆ Ԋᴆ EXTI 16̆

ץ EXTI 16 ֟ Ҭ Ȃ̂ LVDҬ Ḥ ᶭ ԍEXTI16

҉ Ҋ Ȃ̃ Vhystṿҹ100mVȂ 

LVD ̔ MCU ⌠ ̆ ̆ ױ LVD ᵞ

ṿ̂ ṿ ԍPDRṿ̃̆ ѿ ⌠ ṿ L̆VDҬ ̆ Ҭ ₱

ᵝ ᵬ̆ ᾧMCU ῒז Ȃ 
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2-14. LVD ṿ  

VDD/VDDA

LVD ₮

t

100mV

Vhyst

LVD ṿ

 

̆MCUᵝ ץ RCU_RSTSCK (0x40021024)∞ ̆

҉ ᵝ ᵝ̆ ץ ᶏ Ҭ̆ ⌠ ᵝ ̆ RSTFC└ᵝ

ᵝ ̆ ᵝ ῒז ᵝԊᴆ ̆ ‰ RCU_RSTSCKҬᵣ

₮ ̔ 

2-15. RCU_RSTSCK  

 

MCUῤ ҉ / ᵝ ̆ ᵝ N̆RST ѿҩ

̂ῖ ṿ100nF̃̆ ḠNRST ҉ ֟ ѿҩ 20usγ ‖ ̆ ҉ ᵝ

Ȃ 

2-16. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

System Reset

min 20 us

pulse 

generator
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2-17. ᵝ  

NRST

VDD

External reset circuit 
RPU10 kΩ

VDD

GND

100 nFK

GD32F10x

 

̔ 

1. ῤ ҉ RPU = 40kΩ̆ ҉ 10KΩ̆ ᶏץ Ҍᴪ

ᵬ ̕ 

2. ̆ NRST ESDḠ ԋ ̕ 

3. MCUῤ ᴆPOR ׅ̆ ⱴNRSTβ ̕ 

4. MCU ꜚ ̂ ԍ ꜚ ̃̆ ⱴNRST ṿ̆ MCU

ᵝ ̆ ҉ Ȃ 

2.3.2.  

GD32F105xx GD32F107xx ↓ῤ ̆ ץ Ҍ ̆

̆ Һ ̔ 

Â 3-25MHz ᵣ (HXTAL) 

Â 8MHzῤ RC (IRC8M) 

Â 32.768 KHz ᵞ ᵣ  (LXTAL) 

Â 40KHzῤ ᵞ RC (IRC40K) 

Â PLL HXTAL IRC8M 

Â HXTAL  
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2-18.  

/2

3-25 MHz

HXTAL

8 MHz

IRC8M
×2,3,4

…,32

PLL

Clock

Monitor

PLLSEL PLLMF

0

1

00

01

10

CK_IRC8M

CK_HXTAL

CK_PLL CK_SYS

108 MHz max

AHB

Prescaler

÷1,2...512

CK_AHB

108 MHz max

APB1

Prescaler

÷1,2,4,8,16

TIMER1,2,3,4,5,6 

if(APB1 prescale 

=1)x1

else x 2

APB2

Prescaler

÷1,2,4,8,16

TIMER0,7

 if(APB2 prescale 

=1)x1

else x 2

ADC

Prescaler

÷2,4,6,8,12,1

6

CK_APB2

108 MHz max

Peripheral enable

PCLK2

to APB2 peripherals

CK_APB1

54 MHz max

Peripheral enable

PCLK1

to APB1 peripherals

TIMERx 

enable

CK_TIMERx

to TIMER0,7

TIMERx 

enable

CK_TIMERx

to TIMER1,2,3,4, 

5,6

CK_ADCx to ADC0,1

14 MHz max

AHB enable

HCLK

(to AHB bus,Cortex-M3,SRAM,DMA)

EXMC enable

CK_EXMC

(to EXMC)

÷8

CK_CST

(to Cortex-M3 SysTick)

FCLK

(free running clock)

USB OTG

Prescaler

1,1.5,2,2.5

CK_USBFS

(to USBFS)

32.768 KHz

LXTAL

11

10

01

40 KHz

IRC40K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/128

CK_OUT0

SCS[1:0]

RTCSRC[1:0]

PREDV0

0

1

CK_PLL

CK_HXTAL

CK_IRC8M

CK_SYS

/20111

00xx NO CLK 
0100

0101

0110

CKOUT0SEL[3:0]

48 MHz

EXT1

/2

1000

1001

1010

CK_PLL1

CK_PLL2

1011 CK_PLL2

/1,2,3…

15,16

PREDV1

×8..14,16, 

20

PLL1

PLL1MF

PLL2MF

×8..14,16, 

20

PLL2

CK_PLL1

CK_PLL2

/1,2,3…

15,16

x2

I2S1/2SEL

0

1

CK_I2S

1

/2,20

0

1

CK_MACTX

0

1 CK_MACRX

Ethernet 

PHY

EXT1 to 

CK_OUT

CK_MACRMII

PREDV0SEL

MII_RMII_SEL

CK_FMC

(to FMC)

 

2.3.3. ᵣ ̂HXTAL̃ 

3-25MHz ᵣ ̂ ᵣ̃ ҹ ᶫ ‰ Һ Ȃ ᵣ

HXTAL ̆ ᵣ

ȂHXTALץᶏ ῀ ῀ ̂1-50MHz Ȃ̃ ῀ ̆

Ḥ OSC_IN̆OSC_OUTḠ ̆ ᴆ҉ HXTALBypassⱳ ̂ᶏ

RCU_CTLHXTALBPSᵝ Ȃ̃ 
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2-19. HXTAL ᵣ   

OSCIN OSCOUT

C1 C2

Crystal

GD32F10x

GND
 

2-20. HXTAL  

GD32F10x

OSCIN OSCOUT

 

̔ 

1. ᶏ ῀ ̆Ḥ OSC_IN͂̆׆ OSC_OUTḠ ̕ 

2. ῏ԍ Ὲ ̔C1 = C2 = 2*(CLOAD - CS)̆ῒҬCSҹPCB MCU

ῖ̆ ṿҹ10pFȂ ᵣ ̆ ᵣ

20pF ̆ C1 C2 ṿҹ20pF̆ғPCB Layout

̕ 

3. CSҹPCB IC pin҉ ̆ ᵣ MCU ̆CS ̆ ӊ Ȃ

̆ץ Ҭ̆ ᵣ MCU ᵣ ᵬ ̆ ⁞

̕ 

4. ᶏ ᵣ ̆ ᵣң 1MΩ ᶏץ̆ ᵣ ̕ 

5. ̔ ̘ ᵣ̘ῤ IRC8M̕ 

6. ᶏ ̆ᴪ Bypass̆ Ҍᵞԍ0.7VDD̆ ᵞ Ҍ ԍ

0.3VDDȂ Ҍ Bypass̆ ṿ ᴪ ᵞȂ 

2.3.4. ᵞ ᵣ ̂LXTAL̃ 

LXTALѿҩ ҹ32.768kHzγ ᵣ Ȃ ҹ ᶫѿ

ҩᵞⱳ ғ ‰ ȂLXTAL ץ ᴍ └ (RCU_BDCTL)

Ҭ LXTALENᵝ ꜚ ῏ Ȃ ᴍ └ RCU_BDCTLҬ LXTALSTBᵝ

LXTAL Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIE

‘1’̆ LXTALץ ̆ ֟ ѿҩҬ Ȃ 
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ᴍ └ RCU_BDCTLLXTALBPSLXTALENᵝ ץ’1‘

ȂCK_LXTALҍ ⌠OSC32IN҉ Ḥ ѿ Ȃ 

2-21. LXTAL ᵣ  

OSC32IN OSC32OUT

C1 C2

Crystal

GD32F10x

GND
 

2-22. LXTAL  

GD32F10x

OSCIN OSCOUT

 

̔ 

1. ᶏ ῀ ̆Ḥ OSC32_IN῀̆OSC32_OUTḠ׆ ̕ 

2. ῏ԍ Ὲ ̔C1 = C2 = 2*(CLOAD - CS)̆ ῒҬCSҹPCB MCU

̆ ṿ 2pF-7pFӊ ̆ 5pFҹץ ṿ Ȃ

ᵣ ̆ ᵣ 10pF ̆ C1 C2 ṿҹ

10pF̆ғPCB Layout ̕ 

3. RTC IRC40Kᵬҹ ̆ ғᶏ VBAT ᶫ ̆ MCU ̆

RTCᴪẢ ̆ ҉ ̆RTCᴪ ӊ╠ ṿ ⱴ Ȃ

ᶏ VBATRTCʟ ̆RTCׅ ̆RTC LXTALᵬҹ Ȃ 

2.3.5. ₮ ⱬ̂CKOUT̃ 

GD32F10x↓MCŬ ץ RCU_CFG0CKOUT0SEL[3:0]β Ҍ

Ḥ ₮̆ GPIO PA8 ҹ ⱳ ₮ Ḥ Ȃ 

2-2. CKOUT0SEL[3:0] └  β

₮ 0 ᵝ   

00xx NO CLK 

0100 CK_SYS 

0101 CK_IRC8M 
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₮ 0 ᵝ   

0110 CK_HXTAL 

0111 CK_PLL/2 

1000 CK_PLL1 

1001 CK_PLL2/2 

1010 EXT1 

1011 CK_PLL2 

2.3.6. HXTAL ̂CKM̃  

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTALץᶏ

ⱳ Ȃ ⱳ HXTALꜚ ᶏ ̆ HXTALẢ Ȃѿ HXTAL H̆XTAL

ꜚ ̆ Ҭ RCU_INTҬ HXTAL ᵝCKMIFᵝ̆֟

HXTALԊᴆȂ ҩ Ҭ RISC-V Ҍ Ҭ NMI Ȃ 

̔ HXTALᵬ ȁPLLRTC H̆XTAL Ḇᶏ IRC8Mҹ

̆PLL ꜚ ̆RTC Ȃ 

2.4. ꜚ  

GD32F10x↓ ᶫ҈ ꜚ ̆ ץ BOOT0BOOT1 ῏ Ȃ ץ

BOOT0BOOT1̆ ҉ ᵝ ᵝ̆׆ ꜚ Ȃ ̆

B̆OOT0Ҍ ̆ ѿҩ10kΩ ⌠GND̕ System Memory

̆ BOOT0 B̆OOT1γ ̆ Ῥ̆ BOOT0γ ҉ ̕

SRAM ԍ ҊȂ 

῀ Bootloader Ữ ̆ ԍ FLASHỮ Ȃ GD32F10x

Ҭ̆Bootloaderץ USART0̂PA9 PA10̃ ֜ԑȂ 

2-3. BOOT  

BOOT  BOOT1 BOOT0 

Һ FLASH Ữ  X 0 

Ữ  0 1 

҉ SRAM 1 1 
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2-23. BOOT  

VDD

GND

BOOT0
10 kΩ

VDD

GND

BOOT1
10 kΩ

GD32F10x
 

̔ 

1. MCU ̆ BOOT ̆ ᵝ Ȃ 

2. ѿ BOOT1 ⌠̆ ץ ԍῒז Ȃ 

2.5. ῖ  

2.5.1. GPIO  

GPIO 7 ῀/ ₮ ̆ ᶫ 16ҩ ῀/ ₮ ̆№≢

ҹPA0 ~ PA15̆PB0 ~ PB15̆PC0 ~ PC15̆PD0 ~ PD15PE0 ~ PE15̆PF0 ~ PF15

PG0 ~ PG15̆ ҩ ץ ̆GPIO Ҋ ̔ 

2-24. ‰ IO  

Vss

₮ └

Vdd

₮
└

῀

Ώ

/Ώ

ⱳ ₮

ⱳ ῀

̂ ῀/ ₮̃

῀ ꜚ

₮ ꜚ

I/O

ᵝ ᵬ

ESD Ḡ

Vdd

Vss
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̔ 

1. IO№ҹ5V 5V ̆ᶏ №IO ’̆ Datasheet̕ 

2. 5V IO 5V̆ IO ҹ ̆ ҉ ᵬ  ̕

3. 5V IŎ VDD ̆ ᴪ֟ ̕ 

4. GD32F103xx 5V ̆҉ ῀ Ҍ⌠3.3V̆ ⌠2.6V ̕

5. IO҉ ᵝ ̆ ҹ ῀̆ Ҍ ̆ҹԅ ѿ ⱳ ̆

IO ῀ Ῥ ḱ ҹ ̂ ῤ ₮

Ӟ ̃̕  

6. ҹ EMC ̆ ᶏ IO ᴆ҉ Ҋ  ̕

7. PC13ȁPC14ȁPC15҈ҩIO ꜚ ⱬẒ ̆ ₮ ⱬ ̂3mA ̃̆

ҹ ₮ ̆ῒ ᵬ Ҍ 2MHẑ ҹ30pF̃̕ 

8. Ҭ ѿ PINֽ ѿҩIOҹ Ҭ ̆ɒ P̔A0ȁPB0ȁPC0ֽ ҈ҩҬ

ῒҬѿҩIO֟ Ҭ ̆Ҍ ҈ҩ ҹ Ҭ  ̕

9. IO ꜚLED̆ ᶏ Ȃ  

2.5.2. USART  

(USART)ᶫԅѿҩ Ḃ ұ ֜ ̆ ץ ῃ

̆ ᴰ ȂUSARTʟ ԅ ̆

№ ֟ USART Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

S̆IR̆ L̆IN̆ץ Ȃ Ḥ Modem

ᵬ(CTS/RTS)Ȃ LSB׆ MSB ᴰ Ȃ ᵝ TX/RX ץ

Ȃ 

USART DMAⱳ ץ̆ Ḥ̆ ԅUART4Ȃ 

2-4. USART  

   

RX ῀  

TX 
₮ 

I/Ô / ̃ 

Ȃ USARTᶏ ̆

̆ ҹ  

CK ₮ ԍ Ḥ ұ Ḥ  

nCTS ῀ ᴆ ᶏ Ḥ  

nRTS ₮ ᴆ Ḥ  

2.5.3. ADC  

GD32F10xῤ ԅѿҩ12β SAR ADC̆ 18ҩ ̆ 16ҩ 2ҩῤ

Ḥ Ȃῤ Ḥ ҹ ᴰ ̂ADC0_CH16̃̆ῤ ῀ ̂ADC0_CH17Ȃ̃

ᴰ ᵣ ̆ Ҍ Ȃ ̆ ᶏ

ѿҩ ᴰ Ȃῤ VREFINTᶫԅѿҩ ₮̂ 1.2Ṽ ⌠ADC̆

ῤ ADC0_IN17ȂADCᶫ 2.4V⌠3.6V̆ѿ ᶫ ҹ3.3VȂADC ῀

̔VREF- ≤VIN ≤VREF+Ȃ 
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2-5. ADCῪ Ḫ  

ῤ Ḥ   Ḥ    

VSENSE  ῀ ῤ ᴰ ₮  

VREFINT ῀ ῤ ₮  

2-6. ADC ӎ 

 Ḥ   

VDDA ῀̆ ᶫ  ῀ ԍVDD̆2.6V≤VDDA≤3.6V 

VSSA ῀̆  ̆ ԍVSS  

VREF+ ῀̆  ADC ̆2.4V ≤VREF+ ≤VDDA  

VREF- ῀̆  ADC ̆VREF- = VSSA  

ADCx_IN 

[15:0]  
῀̆ Ḥ  16   

ᶏ Ҭ ĂDC ῀ ̆ ꜚ ̆ ԍ ꜚ

̆ ῤ VREFINT ‰̆ Ȃ 

ADC ̆ ADC῀ ҩ ̆ ѿҩ500pF Ȃ 

2-25. ADC  

ADC

ADC

RAIN

GD32 MCU

CADC

VSSA

RADC

SW

CINVIN

 

fADC = 14MHz ̆ ῀ ῏ Ҋ̆ҹԅ ̆ᶏ Ҭ̆

ᵞfADC ̆ ṿ̆ Ӟ ⁞ ῀ ̆

ᵞ ῀ Ȃ 

2-7. fADC=14MHz ҍ ῀ ῏  

Ts(cycles) ts(us) RAINmax (kɋ) 

1.5 0.11 0.1 

7.5 0.54 1.5 

13.5 0.96 2.9 

28.5 2.04 6.3 

41.5 2.96 9.3 

55.5 3.96 12.5 

71.5 5.11 16.2 

239.5 17.11 54.8 
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̔ ԍflashҌ 128KBGD32F101xx̆ GD32F103xx֟ Ȃ 

2-8. fADC=14MHz ҍ ῀ ῏  

Ts(cycles) ts(us) RAINmax (kɋ) 

1.5 0.11 0.8 

7.5 0.54 6.4 

13.5 0.96 11.9 

28.5 2.04 25.7 

41.5 2.96 37.6 

55.5 3.96 50.5 

71.5 5.11 65.2 

239.5 17.11 219.8 

̔ ԍGD32F105xxȁGD32F107xx flash ԍ128KBGD32F101xx̆

GD32F103xx֟ Ȃ 

ADC № (ILE)№ (DLE)ᶭ ԍADC ̆ ‰

ױ Ȃ ῬẠ ⁞ץ ױ ȂẒ ץ ᶏ

ADC ‰ⱳ ễȂ ADC Ҋ̔ 

1. ̆ ῒ ῏ (SMPS) ΐ ₮Ȃ

₮ ̕ 

2. ᶏ ῏ ̆ ᶏ ѿҩ ҹ №ᶫ ̕ 

3. ӊ ΐ ̆ ѿ ѿҩ

0.1μF ѿҩ1~10μF ̕ 

4. ѿ VDD VSS ᶏ ̕ 

5. VDDA ⌠2ҩ (10nF +1μF )̕  

6. ԍ100 144 ֟ ̆ ץ VREF+҉ ѿҩ ADC ῀ ׆̆

῀ᵞ ̕ 

7. ⱴѿҩ  ̕

8. Ḥ ֟ ̆ ⁞ ұ Ȃ 

2.5.4. DAC  

GD32F10x / ץ 12β ҹ ҉ ₮Ȃ ץ

8β 12β ̆ Ȃ ᶏ ԅ ̆DMA ԍ ῀

Ȃ ₮ ̆ ≠ץ DAC₮ ‖ ꜚ ⱬȂңҩDACץ

ᵬȂ 

2-9. DAC ӈ 

  Ḥ  

VDDA  ῀̆  

VSSA  ῀̆  

VREF+ 
DAC ̆ 

2.4 V ≤ VREF+ ≤ VDDA 
῀̆  

DAC_OUTx DACx ₮ ₮Ḥ  
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ᶏ DAC ╠̆GPIÔ PA4 DAC0̆PA5 DAC1̃ ҹ Ȃ 

2.5.5. USB  

GD32F103xx ↓֟ ֽ USBD ̆GD32F105xx GD32F107xx ↓ USBFSȂ 

USB Ҍᵞԍ500ppm̆IRC8M ⌠ ̆ ץ ᶏ USB

ⱳ ᶏ ᵣ ᵬҹUSB Ȃ 

GD32F103xx ↓USBD DP 1.5K҉ Ȃ 

GD32F105xx GD32F107xx ↓USB ҹUSB devicĕ ҹUSB hostȂ ҹ

Devicĕ PA9 VBUS҉ D̆PҌ 1.5K҉ ̆ PA9 VBUS

҉̆DP 1.5K҉ Ȃ 

̆ҹԅ USBESD ̆USB Ȃ 

2-26. USB-Device  

VBUS

R C

USB

DM

DP

ID

GND

Shield

50 Ω

50 Ω

PA11

PA12

GND

GND

×IO 1.5kΩ

×

 

̔R = 1MΩ̆ C = 4700pFȂ 

ֽ̔ ԍGD32F103xx֟ Ȃ 
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2-27. USB-Device  

VBUS

R C

USB

DM

DP

ID

GND

Shield

50 Ω

50 Ω

PA11

PA12

GND

GND

×

0 ΩPA9

 

̔R = 1MΩ̆ C = 4700pFȂ 

̔ ԍGD32F105xx GD32F107xx֟ Ȃ 

2-28. USB-Host  

VBUS

R C

USB

DM

DP

ID

GND

Shield

50 Ω

50 Ω

PA11

PA12

GND

GND

×

+5V

Q3

47 kΩ

470 Ω IO

 
̔R = 1MΩ̆ C = 4700pFȂ 

̔ ԍGD32F105xx GD32F107xx֟ Ȃ 

2.5.6. Standby  

GD32F10x↓ ҈ ᵞⱳ ̆№≢ҹ ̆ ̆ῒҬⱳ

ᵞ Standby ̆ ᵞⱳ Ӟ Ȃ׆Standby

WKUP ҉ ̆ GPIŎֽ PMU_CS WUPEN
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ᵝ ȂWKUP Ҋ  ̔

2-29. Standby  

PA0
Wakeup

10 kΩ

VDD

GND
 

̔ ̆PA0VDD ұ ̆ ᴪ ⱴ ⱳ Ȃ 

2.6. Ҋ  

GD32F10x ↓ῤ JTAG ҍSWD ȂJTAG ‰ҹ20 ̆ῒҬ5

Ḥ ̆SWD ‰ҹ5 ̆ῒҬ2 Ḥ Ȃ 

̔ ᵝ ̆ ῏ ҹ ῀PU/PD ̆ῒҬ  ̔

PA15̔JTDIҹ҉ ̕ 

PA14̔JTCK / SWCLKҹҊ  ̕

PA13̔JTMS / SWDIOҹ҉ ̕ 

PB4̔NJTRSTҹ҉  ̕

PB3̔JTDOҹ Ȃ 

2-10. JTAGҐ ⅎ  

ⱳ  GPIO  

JTMS PA13 

JTCK PA14 

JTDI PA15 

JTDO PB3 

NJTRST PB4 
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2-30. JTAG  

PA14

VDD

GND

PA13

VDD

PA15

PB3

GD32F10xJTAG

JTCK

JTMS

VDD

JTDI

JTDO

VDD

10 kΩ

10 kΩ

PB4NJTRST

NRSTRESET

GNDGND

 

2-11. SWDҐ ⅎ  

ⱳ  GPIO  

SWDIO PA13 

SWCLK PA14 
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2-31. SWD  

PA14

VDD

GND

PA13

VDD

GD32F10xSWD

SWCLK

SWDIO

VDD

VDD

10 kΩ

10 kΩ

NRSTRESET

GNDGND

 

Ҋ₃ץ ץ SWDҊ Ḥ ̆ Ҋ ⱬȂ 

̂1  ̃ SWDңҩḤ ̆ 15cmץῤ  ̕

̂2  ̃ SWDң GND ҩ ̆ ѿ ̕ 

̂3  ̃ SWDң Ḥ ₃ pF ̕ 

̂4  ̃ SWDң Ḥ ᴋ IOұ῀100Ω~1KΩ Ȃ 
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2.7.  

2-32. GD32F10x  
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3. PCB Layout  

ҹ MCU ⱳ EMC ̆Ҍֽ ᾝ ᴆ ̆ PCB Layout҉

Ӟ ῏ Ȃ ̆ ᴆᾛ ’Ҋ̆ GND PCB

̆ ץ ᶫ EMC Ȃ ᴆҌᾛ ’Ҋ̆ ᶫ GND

̆ Ӟ Ḡ ѿҩ ᶫ ̆ ᶏ MCUҊ GND Ȃ 

ⱳ ֟ Ҋ̆ MCU ֓ Ȃ 

3.1.  

GD32F10x↓ VDDȁVDDAȁVREF+VBAT ҩᶫ 1̆00nF ғ̆

Ḡ ᵝ Ȃ ᶏ Ῥ⌠ MCU ̆

PAD Via LayoutȂ 

3-1. Layout 

 

3.2.  

GD32F10x↓ HXTALLXTAL̆ ̂ ᵣ ̃ MCU

̆ғ GND Ȃ 
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3-2. Layout̂ ᵣ  ̃

 

̔ 

1. ᵣ MCU Pin̆ ᵣ  ̕

2. ҩ ҍMCU ̆ Ҍ  ̕

3. PCB ̆Ҍ ᴋᵥҍ ῏  ̕

4. ⱳ ȁ ᴆ ᵣ ̕ 

ץ̆ .5 ⌠  ̕

6. GND GND Ȃ 

3.3. ᵝ  

NRST PCB Layout Ҋ̔ 

3-3. NRST Layout 

 

̔ ᵝ MCU NRST̆ғNRST ᴆ

̆ ᴆᾛ ̆ NRST Ạ ץ̆ ⌠ Ȃ 
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3.4. USB  

USB DMȁDPң №Ḥ ̆ PCB Ạ 90Ω̆ № Ҥ

↕ ғ̆ ᶏ ̆ ң № Ҍ ̆ ễ Ȃ 

ԍ ұ̆ 50Ω Ȃ USB MCU Ṝ̆

ұ ṿȂ 

USB № Ҋ  ̔

3-4. USB № Layout 

 

̔R1 = R2 = 50Ω̆R3 = 1MΩ̆ C = 4700pFȂ 

̔ 

ץ̆ .1 №  ̕

2. ᴨᾢ └ № ̆ѿ № ҉ Ҍ ң ̆ғ ̕ 

3. ̆Ḡ ң ̆ ᾧ90£ȁ 45£ ̕ 

4. № ҉ ȁEMC ᴆ̆ ̆Ӟ Ạ⌠ ↕Ȃ 
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4.  

GD32F10x↓῍ 5 ̆№≢ҹLQFP144ȁLQFP100ȁLQFP64ȁLQFP48

QFN36Ȃ 

4-1.  

֟   

GD32F101TxU6 

GD32F103TxU6 
QFN36(6x6, 0.5 pitch) 

GD32F101CxT6 

GD32F103CxT6 
LQFP48(7x7, 0.5 pitch) 

GD32F10xRxT6 LQFP64(10x10, 0.5 pitch) 

GD32F10xVxT6 LQFP100(14x14, 0.5 pitch) 

GD32F10xZxT6 LQFP144(20x20, 0.5 pitch) 

( ᵝҹ mm) 
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5.  

5-1.  

.   

1.0  2022 10 25  
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