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1 Product Characteristics 

◼ Core 

– 32-bitw Arm®w Cortex®-M0+w corew

 ithwMPU 

– Upwtow64MHzw orkingwfrequency 

◼ Memory 

– Upwtow256KBwPFlashw ithwECC 

– Upwtow32KBwDFlashw ithwECC 

– Upwtow32KBwSRAMw ithwECC 

◼ Clock 

– HSECLK:wExternalw8~20MHzw

crystalwoscillator 

– HSICLK:wInternalw8MHzwRCw

oscillator 

– HSICLK14:wInternalw14MHzwRCw

oscillator 

– LSICLK:wInternalw32kHzwRCw

oscillator 

– PLLwsupportsw2~16wtimesw

frequency 

◼ Reset and power 

management 

– Po erwOn/Po erwOffwResetw

(POR/PDR) 

– Digitalwsupplywvoltage:w

VDD=2.75~5.5V 

– Analogwsupplywvoltage:w

VDDA=VDD~5.5V 

– Supportwprogrammablewvoltagew

detectorwPVD 

◼ Low-power mode 

– Stopwmode,wSleepwmode,w

Standbywmode 

– SupportwCAN、USART(LIN)、I/O、

RTC、IWDTw akeup 

◼ DMA 

– Onew5-channelwDMAwcontroller 

◼ Serial wire debug (SWD) 

◼ I/O 

– Upwtow55wI/O 

– AllwI/Owcanwbewmappedwtowexternalw

interruptwvector 

◼ Communication 

peripherals 

– 2wUSARTw interfaces,wallwsupportw

masterw synchronousw modew andw

modemwcontrol,wbothwsupportwLIN,w
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automaticw baudw ratew detectionw

andw  ake-up,w maximumw ratew

8Mbit/s 

– 1wSPIwinterfacew(16Mbit/s) 

– 1wCANwinterface,wsupportw

CAN2.0A/BwandwCANwFDw

protocolw(ISOw11898-1) 

◼ Analog peripherals 

– 1w12-bitwADC,wsupportingwupwtow16w

externalwandw3winternalwchannels 

◼ Timer 

– 1w 16-bitw advancedw timerw TMR1w

 ithw upw tow 7w channelsw ofw PWMw

output,w supportingw deadbandw

generationwandwbrakewinput 

– 3w16-bitwgeneralwtimerswTMR2/3/4,w

eachw  ithw upw tow 4w independentw

channelsw forw inputw capture,w

outputw comparison,w PWMw andw

pulsewcountingwfunctions 

– 3w16-bitwbasicwtimerswTMR6/7/8 

– 1w independentw  atchdogw IWDT,w

supportingw indo wmode 

– 1wsystemwtickwtimer 

– 1wRTCwtimer 

◼ Information security 

– CRCwcomputingwunit 

– AES256wcryptographicwmodule 

– SHA256wHashwfunction 

– TRNGwgenerator 

– 96-bitwuniquewIDw  

◼ Package 

– LQFP64 

– LQFP48 

– QFN32w(4mmwxw4mm) 

◼ Operating temperature  

– Range:w-40°Cw~125°C 

◼ Certification 

– AEC-Q100wGrade1 

– ISOw26262wASIL-B 
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2 Product Information 

SeewthewtablewforwG32A1085wA1065wA1045wproductwfunctionswandwperipheralwconfigurations. 

Tablew1wFunctionswandwPeripheralswofwG32A1085wA1065wA1045wSerieswChips 

Product G32A1085 G32A1065 G32A1045 

Model MAT0MFM MAT0MLF MAT0MLH MAT0MFM MAT0MLF MAT0MLH MAT0MFM MAT0MLF 

Package QFN32 LQFP48 LQFP64 QFN32 LQFP48 LQFP64 QFN32 LQFP48 

Core and maximum working frequency Arm® Cortex®-M0+ 32-bit @64MHz 

Working voltage 2.75V~5.5V 

PFlash(KB) with ECC 256 128 64 

DFlash(KB) with ECC 32 16 

SRAM(KB) with ECC 32 16 8 

GPIO 26 39 55 26 39 55 26 39 

Communication 

interface 

USART 2 

SPI 1 

CAN (CAN FD) 1 

Timer 

16-bit advanced 1 

16-bit general 3 

16-bit basic 3 

SysTick timer 1 
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Product G32A1085 G32A1065 G32A1045 

Model MAT0MFM MAT0MLF MAT0MLH MAT0MFM MAT0MLF MAT0MLH MAT0MFM MAT0MLF 

Package QFN32 LQFP48 LQFP64 QFN32 LQFP48 LQFP64 QFN32 LQFP48 

RTC 1 

Watchdog 

(With window mode) 
1 

12-bit ADC 

Unit 1 

External channels 10 16 10 16 10 

Internal channels 3 

TRNG 1 

AES256 1 

SHA256 1 

Operating temperature Ambient temperature: -40°C to 125°C 
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3 Pin Information 

3.1 Pin distribution 

Figurew1wDistributionwDiagramwofwG32A1085wA1065wSerieswLQFP64wPins 
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Figurew2wDistributionwDiagramwofwG32A1085wA1065wA1045wSerieswLQFP48wPins 
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Figurew3wDistributionwDiagramwofwG32A1085wA1065wA1045wSerieswQFN32wPins 
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3.2 Pin function description 

Tablew2wLegends/AbbreviationswUsedwinwOutputwPinwTable 

Name Abbreviation Definition 

Pinwname 
Unlessw other isew specifiedw inw parenthesesw belo w thew pinw name,w thew pinw

functionswduringwandwafterwresetwarewthewsamewaswthewactualwpinwname 

Pinwtype 

P Po erwpin 

I Onlywinputwpin 

I/O I/Owpin 

I/Owstructure 

STD StandardwI/O 

STDA DirectlywconnectedwtowADCwI/O 

RST Bidirectionalwresetwpinw ithwbuilt-inw eakwpull-upwresistor 

Notes 
Unlesswother isewspecified,wallwI/Owpinswarewsetwaswfloatingwinputwduringwandw

afterwreset 

Pinw

function 

Multiplexingw

functions 
FunctionswselectedwviawGPIOx_AFRwregisters 

Additionalw

functions 
Functionswdirectlywselected/enabledwviawperipheralwregisters 

Tablew3wG32A1085wA1065wA1045wFunctionalwDescription 

Name 

 (Function 

after reset) 

Type I/O 
Default multiplexing 

function 

Additional 

function 
QFN32 LQFP48 LQFP64 

VDD P - VDD VDD 1 1 1 
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Name 

 (Function 

after reset) 

Type I/O 
Default multiplexing 

function 

Additional 

function 
QFN32 LQFP48 LQFP64 

PC13 I/O STD TMR1_CH1 - - 2 2 

PC14 I/O STD TMR1_CH2 - - 3 3 

PC15 I/O STD TMR1_CH3 - - 4 4 

PF0-

OSC_IN 

 (PF0) 

I/O STD - OSC_IN 2 5 5 

PF1-

OSC_OUT 

(PF1) 

I/O STD - OSC_OUT 3 6 6 

NRST I/O RST 
System reset input/ 

 Internal reset output 
NRST 4 7 7 

PC0 I/O STDA EVENTOUT，USART2_TX ADC_IN10 - - 8 

PC1 I/O STDA EVENTOUT，USART2_RX ADC_IN11 - - 9 

PC2 I/O STDA EVENTOUT ADC_IN12 - - 10 

PC3 I/O STDA EVENTOUT ADC_IN13 - - 11 

VSSA P - VSSA VSSA 5 8 12 

VDDA P - VDDA VDDA 6 9 13 

PA0 I/O STDA 
USART2_CTS, TMR2_CH1, 

CAN_RX 
ADC_IN0 7 10 14 

PA1 I/O STDA 

USART2_RTS, 

EVENTOUT， 

TMR2_CH2， 

CAN_TX, 

TMR4_CH2 

ADC_IN1 8 11 15 

PA2 I/O STDA 

TMR4_CH1，

USART2_TX， 

TMR2_CH3 

ADC_IN2 9 12 16 

PA3 I/O STDA 

TMR4_CH2，

USART2_RX， 

TMR2_CH4 

ADC_IN3 10 13 17 

PF4 I/O STD EVENTOUT - - - 18 

PF5 I/O STD EVENTOUT - - - 19 

PA4 I/O STDA 
SPI1_NSS, USART2_CK, 

TMR4_CH1 
ADC_IN4 11 14 20 

PA5 I/O STDA SPI1_SCK，TMR2_CH1 ADC_IN5 12 15 21 
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Name 

 (Function 

after reset) 

Type I/O 
Default multiplexing 

function 

Additional 

function 
QFN32 LQFP48 LQFP64 

PA6 I/O STDA 

SPI1_MISO, TMR3_CH1, 

TMR1_BKIN, CAN_RX, 

TMR4_CH3, EVENTOUT 

ADC_IN6 13 16 22 

PA7 I/O STDA 

SPI1_MOSI, TMR3_CH2, 

TMR1_CH1N, CAN_TX, 

TMR4_CH4, EVENTOUT 

ADC_IN7 14 17 23 

PC4 I/O STDA EVENTOUT ADC_IN14 - - 24 

PC5 I/O STDA TMR1_CH4 ADC_IN15 - - 25 

PB0 I/O STDA 

USART1_TX， 

TMR3_CH3,  

TMR1_CH2N 

ADC_IN8 15 18 26 

PB1 I/O STDA 
USART1_RX， 

TMR3_CH4, TMR1_CH3N 
ADC_IN9 16 19 27 

PB2 I/O STD TMR1_CH1N - - 20 28 

PB10 I/O STD TMR2_CH3, EVENTOUT - - 21 29 

LDO_CAP P - LDO_CAP LDO_CAP 17 22 30 

VSS P - VSS VSS 18 23 31 

VDD P - VDD VDD - 24 32 

PB12 I/O STD TMR1_BKIN, EVENTOUT - - 25 33 

PB13 I/O STD TMR1_CH1N, TMR2_CH4 - - 26 34 

PB14 I/O STD TMR4_CH1, TMR1_CH2N - - 27 35 

PB15 I/O STD 
TMR4_CH2，

TMR1_CH3N,TMR2_CH3 
- - 28 36 

PC6 I/O STD TMR3_CH1 - - - 37 

PC7 I/O STD TMR3_CH2 - - - 38 

PC8 I/O STD TMR3_CH3 - - - 39 

PC9 I/O STD TMR3_CH4 - - - 40 

PA8 I/O STD 
USART1_CK, TMR1_CH1, 

EVENTOUT, MCO 
- 19 29 41 

PA9 I/O STD 
TMR4_CH3, USART1_TX, 

TMR1_CH2 
- 20 30 42 

PA10 I/O STD USART1_RX, TMR1_CH3 - 21 31 43 

PA11 I/O STD 
USART1_CTS, TMR1_CH4, 

EVENTOUT, CAN_RX 
- 22 32 44 
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Name 

 (Function 

after reset) 

Type I/O 
Default multiplexing 

function 

Additional 

function 
QFN32 LQFP48 LQFP64 

PA12 I/O STD 

USART1_RTS, TMR1_ETR, 

TMR4_CH4, EVENTOUT, 

CAN_TX 

- 23 33 45 

PA13(1) 

 (SWDIO) 
I/O STD SWDIO - 24 34 46 

PF6 I/O STD TMR1_CH4 - - 35 47 

PF7 I/O STD TMR2_CH2 - - 36 48 

PA14(1) 

(SWCLK) 
I/O STD USART2_TX, SWCLK - 25 37 49 

PA15 I/O STD 
SPI1_NSS, USART2_RX, 

TMR2_CH1, EVENTOUT 
- 26 38 50 

PC10 I/O STD TMR1_CH1 - - - 51 

PC11 I/O STD TMR1_CH2 - - - 52 

PC12 I/O STD TMR1_CH3 - - - 53 

PD2 I/O STD TMR1_CH4 - - - 54 

PB3 I/O STD 

SPI1_SCK, 

EVENTOUT, 

TMR2_CH2 

- 27 39 55 

PB4 I/O STD SPI1_MISO, TMR3_CH1 - 28 40 56 

PB5 I/O STD SPI1_MOSI, TMR3_CH2 - 29 41 57 

PB6 I/O STD USART1_TX, TMR3_CH4 - 30 42 58 

PB7 I/O STD USART1_RX, TMR3_CH3 - 31 43 59 

PB11 I/O STD TMR2_CH4, EVENTOUT - - 44 60 

PB8 I/O STD TMR4_CH3, CAN_RX - 32 45 61 

PB9 I/O STD TMR4_CH4, CAN_TX - - 46 62 

VSS P - VSS VSS 0 47 63 

LDO_CAP P - LDO_CAP LDO_CAP - 48 64 

Note: 

（1） Afterwreset,wthesewpinswarewconfiguredwforwthewSWDIOwandwSWCLKwmultiplexingwfunctions,wandw

thewinternalwpull-upwonwthewSWDIOwpinwandwthewinternalwpull-do nwonwthewSWCLKwpinwarew

activated. 
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3.3 GPIO Multiplexing Function Configuration 

Tablew4wGPIOAwMultiplexingwFunctionwConfiguration 

Name AF0 AF1 AF2 AF3 AF4 AF5 AF6 

PA0 - USART2_CTS TMR2_CH1 - CAN_RX - - 

PA1 EVENTOUT USART2_RTS TMR2_CH2 - CAN_TX TMR4_CH2 - 

PA2 TMR4_CH1 USART2_TX TMR2_CH3 - - - - 

PA3 TMR4_CH2 USART2_RX TMR2_CH4 - - - - 

PA4 SPI1_NSS USART2_CK - TMR4_CH1 - - - 

PA5 SPI1_SCK - TMR2_CH1 - - - - 

PA6 SPI1_MISO TMR3_CH1 TMR1_BKIN - CAN_RX TMR4_CH3 EVENTOUT 

PA7 SPI1_MOSI TMR3_CH2 TMR1_CH1N - CAN_TX TMR4_CH4 EVENTOUT 

PA8 MCO USART1_CK TMR1_CH1 EVENTOUT - - - 

PA9 TMR4_CH3 USART1_TX TMR1_CH2 - - - - 

PA10 - USART1_RX TMR1_CH3 - - - - 

PA11 EVENTOUT USART1_CTS TMR1_CH4 - CAN_RX - - 

PA12 EVENTOUT USART1_RTS TMR1_ETR TMR4_CH4 CAN_TX - - 

PA13 SWDIO - - - - - - 

PA14 SWCLK USART2_TX - - - - - 

PA15 SPI1_NSS USART2_RX TMR2_CH1 EVENTOUT - - - 
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Tablew5wGPIOBwMultiplexingwFunctionwConfiguration 

Name AF0 AF1 AF2 AF3 

PB0 USART1_TX TMR3_CH3 TMR1_CH2N - 

PB1 USART1_RX TMR3_CH4 TMR1_CH3N - 

PB2 - - TMR1_CH1N - 

PB3 SPI1_SCK EVENTOUT TMR2_CH2 - 

PB4 SPI1_MISO TMR3_CH1 - - 

PB5 SPI1_MOSI TMR3_CH2 - - 

PB6 USART1_TX - TMR3_CH4 - 

PB7 USART1_RX - TMR3_CH3 - 

PB8 - CAN_RX TMR4_CH3 - 

PB9 - CAN_TX TMR4_CH4 - 

PB10 - EVENTOUT TMR2_CH3 - 

PB11 EVENTOUT - TMR2_CH4 - 

PB12 - EVENTOUT TMR1_BKIN - 

PB13 - TMR2_CH4 TMR1_CH1N - 

PB14 - TMR4_CH1 TMR1_CH2N - 

PB15 TMR2_CH3 TMR4_CH2 TMR1_CH3N - 
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Tablew6wGPIOCwMultiplexingwFunctionwConfiguration 

Name AF0 AF1 AF2 AF3 

PC0 EVENTOUT USART2_TX - - 

PC1 EVENTOUT USART2_RX - - 

PC2 EVENTOUT - - - 

PC3 EVENTOUT - - - 

PC4 EVENTOUT - - - 

PC5 - - TMR1_CH4 - 

PC6 TMR3_CH1 - - - 

PC7 TMR3_CH2 - - - 

PC8 TMR3_CH3 - - - 

PC9 TMR3_CH4 - - - 

PC10 - - TMR1_CH1 - 

PC11 - - TMR1_CH2 - 

PC12 - - TMR1_CH3 - 

PC13 - - TMR1_CH1 - 

PC14 - - TMR1_CH2 - 

PC15 - - TMR1_CH3 - 

 

 

 

 

Tablew7wGPIODw&wGPIOFwMultiplexingwFunctionwConfiguration 

Name AF0 AF1 AF2 AF3 

PF0 - - - - 

PF1 - - - - 

PF4 EVENTOUT - - - 

PF5 EVENTOUT - - - 

PF6 TMR1_CH4 - - - 

PF7 TMR2_CH2 - - - 

PD2 - - TMR1_CH4 - 
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4 Functional Description 

Thiswchapterwdescribeswthewsystemwarchitecture,winterrupts,won-chipwmemory,w

clock,wpo erwsupply,wandwperipheralwfeatureswofwthewG32A1085wA1065wA1045w

familywofwproducts.wForwinformationwaboutwthewArm®wCortex®w-M0+wcore,wreferwtow

thewArm® Cortex® -M0+ Technical Reference Manual,w hichwcanwbewdo nloadedw

fromwArm'sw ebsite. 

4.1 System architecture 

4.1.1 System block diagram 

Figurew4wG32A1085wA1065wA1045wSystemwBlockwDiagram 
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4.1.2 Address mapping 

Tablew8wG32A1085wA1065wA1045wAddresswMapping 

Region Start Address Peripheral Name 

Code 0x0000w0000 Codewmappingwarea 

Code 0x0004w0000 Reserved 

Code 0x0800w0000 Mainwmemorywarea 

DFlash 0x0804w0000 Datawstoragewarea 

Code 0x1FFFwC800 Reserved 

Code 0x1FFFwF800 Optionwbyte 

Code 0x1FFFwFC00 Reserved 

SRAM 0x2000w0000 SRAM 

APBwbus 0x4000w0000 TMR2 

APBwbus 0x4000w0400 TMR3 

APBwbus 0x4000w0800 Reserved 

APBwbus 0x4000w0C00 Reserved 

APBwbus 0x4000w1000 TMR6 

APBwbus 0x4000w1400 Reserved 

APBwbus 0x4000w1800 Reserved 

APBwbus 0x4000w2000 TMR4 

APBwbus 0x4000w2400 Reserved 

APBwbus 0x4000w2800 RTC 

APBwbus 0x4000w2C00 Reserved 

APBwbus 0x4000w3000 IWDT 

APBwbus 0x4000w3400 Reserved 

APBwbus 0x4000w3800 Reserved 

APBwbus 0x4000w3C00 Reserved 

APBwbus 0x4000w4400 USART2 

APBwbus 0x4000w4800 Reserved 

APBwbus 0x4000w4C00 Reserved 

APBwbus 0x4000w5000 Reserved 

APBwbus 0x4000w5400 SRAMwERM 

APBwbus 0x4000w5800 CANwSRAMwERM(ERP) 

APBwbus 0x4000w5C00 
CANwSRAM 

(0x4000w5C00-0x4000w63FF) 

APBwbus 0x4000w6400 CAN 

APBwbus 0x4000w6C00 Reserved 

APBwbus 0x4000w7000 PMU 

APBwbus 0x4000w7400 Reserved 

APBwbus 0x4000w7800 Reserved 
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Region Start Address Peripheral Name 

APBwbus 0x4000w7C00 Reserved 

— 0x4000w8000 Reserved 

APBwbus 0x4001w0000 SYSCFG 

APBwbus 0x4001w0400 EINT 

APBwbus 0x4001w0800 Reserved 

APBwbus 0x4001w2400 ADC 

APBwbus 0x4001w2800 Reserved 

APBwbus 0x4001w2C00 TMR1 

APBwbus 0x4001w3000 SPI 

APBwbus 0x4001w3400 Reserved 

APBwbus 0x4001w3800 USART1 

APBwbus 0x4001w3C00 Reserved 

APBwbus 0x4001w4000 TMR7 

APBwbus 0x4001w4400 TMR8 

APBwbus 0x4001w4800 Reserved 

APBwbus 0x4001w4C00 Reserved 

APBwbus 0x4001w5800 DBGMCU 

APBwbus 0x4001w5C00 Reserved 

— 0x4001w8000 Reserved 

AHB1wbus 0x4002w0000 DMA 

AHB1wbus 0x4002w0400 Reserved 

AHB1wbus 0x4002w1000 RCM 

AHB1wbus 0x4002w1400 Reserved 

AHB1wbus 0x4002w2000 Flashwinterface 

AHB1wbus 0x4002w2400 Reserved 

AHB1wbus 0x4002w3000 CRC 

AHB1wbus 0x4002w3400 Reserved 

AHB1wbus 0x4002w4000 Reserved 

AHB1wbus 0x4002w4400 Reserved 

AHB1wbus 0x4002w6000 AES256 

AHB1wbus 0x4002w6400 SHA256 

AHB1wbus 0x4002w6800 TRNG 

AHB2wbus 0x4800w0000 GPIOA 

AHB2wbus 0x4800w0400 GPIOB 

AHB2wbus 0x4800w0800 GPIOC 

AHB2wbus 0x4800w0C00 GPIOD 

AHB2wbus 0x4800w1000 Reserved 

AHB2wbus 0x4800w1400 GPIOF 
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Region Start Address Peripheral Name 

— 0x4800w1800 Reserved 

Core 0xE000wE010 STK 

Core 0xE000wE100 NVIC 

Core 0xE000wED00 SCB 

— 0xE010w0000 Reserved 

4.2 Core 

ThewcorewofwG32A1085wA1065wA1045wiswanwArm®wCortex®w-M0+,wthewlatestw

generationwofwembeddedwArmwcores,wbasedwonwawlo -cost,wlo -po erw

developmentwplatformwthatwdeliverswexcellentwcomputationalwperformancewandw

advancedwsystemwinterruptwresponse,wcompatiblew ithwallwArmwtoolswandw

soft are. 

4.3 Interrupt controller 

4.3.1 Nested Vector Interrupt Controller (NVIC) 

G32A1085wA1065wA1045whaswawbuilt-inwNestedwVectorwInterruptwControllerw

(NVIC),w hichwiswcapablewofwhandlingwupwtow32wmaskablewinterruptwchannelsw

(excludingw16wArm®wCortex®w-M0+winterruptwlines)wandw4wprioritywlevels.wThew

interruptwvectorwentrywaddresswcanwbewpassedwdirectlywtowthewcorewtowachievewaw

lo -latencywinterruptwresponsewthatwcanwprioritizewlatewarrivingwhigherwpriorityw

interrupts. 

4.3.2 External Interrupt/Event Controller (EINT) 

Externalwinterrupt/eventwcontrollerwhasw32wedgewdetectors.wEachwdetectorw

containswedgewdetectionwcircuitry,winterrupt/eventwrequestwgenerationwcircuitry.w

Eachwdetectorwcanwbewconfiguredwaswawrising-edgewtriggered,wfalling-edgew

triggeredworwdouble-edgewtriggered,wbutwalsowablewtowbewindividuallywmasked.wUpw

tow55wGPIOswcanwbewconnectedwtow16wexternalwinterruptwlines. 

4.4 On-chip memory 

User-modifiablewmemorywincludeswmainwmemory,wdatawstoragewarea,wSRAM,wandw

optionwbytes.wSystemwmemorywstoresw96-bitwuniquewdevicewID,wmainwmemoryw

capacitywinformation,wandwdatawmemorywcapacitywinformation. 

ThewPFlash,wDFlashwandwSRAMwstoragewareaswallwhavewECC,w hichwcanwcorrectw

single-bitwerrorswandwdetectwdouble-bitwerrors. 
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Tablew9wMemorywDescription 

Memory 
G32A1085 

Maximum bytes 

G32A1065 

Maximum bytes 

G32A1045 

Maximum bytes 
Description 

PFlash 256KB 128KB 64KB 
Storewuserwcodewandw

constantwdata 

DFlash 32KB 32KB 16KB Storewdata 

SRAM 32KB 16KB 8KB — 

Optionw

bytes 
24Bytes 24Bytes 24Bytes 

Configurewmainw

memorywread/ ritew

protection,wMCUw

operatingwmode 

4.5 Clock 

ThewclockwtreewofwG32A1085wA1065wA1045wiswsho nwinwthewfigurewbelo : 

Figurew5wG32A1085wA1065wA1045wClockwTree 
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4.5.1 Clock sources 

ThewclockwsourcewofwG32A1085wA1065wA1045wiswdividedwintowhigh-speedwclockw

andwlo -speedwclock.wHigh-speedwclockwhaswHSICLK14,wHSICLK,wHSECLK,wandw
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lo -speedwclockwhaswLSICLK. 

Bywon-chip/off-chip,wthewclockwiswdividedwintowinternalwclockwandwexternalwclock.w

InternalwclockwhaswHSICLK14,wHSICLK,wLSICLK,wandwexternalwclockwhasw

HSECLK.wForwHSICLK14wandwHSICLK,wtheyw illwbewcalibratedwatwthewfactory. 

4.5.2 System clock 

G32A1085wA1065wA1045wcanwselectwHSICLK,wPLLCLK,wHSECLKwaswthewsystemw

clock;wthewclockwsourcewofwHSICLKwiswHSICLK;wthewclockwsourcewofwPLLCLKwcanw

bewselectedwfromwonewofwHSICLKwandwHSECLK,wandwconfigurewthewPLL'sw

multiplyingwfactorwandwdividingwfactorwtowobtainwthewdesiredwsystemwclock;wthew

clockwsourcewofwHSECLKwiswHSECLK.wWhenwthewproductwiswresetwandwstarted,w

HSICLKwiswselectedwaswthewsystemwclockwbywdefault.wAfter ards,wuserswcanw

choosewonewofwthewabovewthreewclockwsourceswaswthewsystemwclock. 

4.5.3 Bus clock 

Built-inwAHBwandwAPBwbuses.wThewclockwsourcewofwAHBwiswthewresultwofwSYSCLKw

frequencywdivision.wThewclockwsourcewofwAPBwiswthewresultwofwHCLKwfrequencyw

division.wThewmaximumwfrequencywofwAHBwandwAPBwisw64MHz. 

4.6 Power management 

4.6.1 Power supply scheme 

Tablew10wPo erwsupplywscheme 

Name Voltage range Description 

VDD 2.75~5.5V 
Po erwsupplywtowI/O,winternalwregulatorwthroughwVDDwpin.wRCwoscillatorw

andwPLLwarewpo eredwbywinternalw3.3Vwregulator. 

VDDA VDD~5.5V 
VDDAwpo erswthewADCwandwresetwmodules,wandwthewVDDAwvoltagewlevelw

mustwal ayswbewgreaterwthanworwequalwtowthewVDDwvoltage. 

Note:wForwmorewdetailedwinformationwonwho wtowconnectwthewpo erwsupplywpins,wseewthewfigurew“Po erw

SupplywScheme”. 

4.6.2 Voltage regulators 

Tablew11wRegulatorwOperatingwModes 

Name Description 

MasterwModew(MR) Usedwinwrunwmode 

Lo -po erwmodew(LPR) Usedwinwstopwmode 

Po er-do nwmode 

Usedwinwstandbywmode.w  

Thewvoltagewregulatorwprovideswhigh-impedancewoutputwandwthewcorewcircuitw

iswpo eredwdo n.wThewpo erwconsumptionwofwthewvoltagewregulatorwiswzero,w

andwallwdatawofwregisterswandwSRAMw illwbewlost. 
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4.6.3 Power supply monitor 

Po er-onwresetw(POR)wandwpo er-do nwresetw(PDR)wcircuitswarewintegratedw

insidewthewproduct.wBothwcircuitswarewal ayswinwthew orkingwstatus.wWhenwthew

po er-do nwresetwcircuitwmonitorswthatwthewpo erwsupplywvoltagewiswbelo waw

specifiedwthresholdw(VPOR/PDR),wthewsystemwmaintainswthewresetwstatewevenwifwanw

externalwresetwcircuitwiswused. 

Thewproductwhaswawbuilt-inwprogrammablewvoltagewregulatorw(PVD)wthatwmonitorsw

VDDwandwcompareswitwtowthewVPVDwthreshold.wAnwinterruptwiswgeneratedw henwVDDwisw

outsidewthewVPVDwthresholdwrangewandwanwinterruptwiswenabled,wallo ingwthewMCUw

towbewsetwtowawsafewstatewthroughwthewinterruptwservicewprogram. 

4.7 Low-power mode 

G32A1085wA1065wA1045wsupportswsleep,wstopwandwstandbywmode. 

Tablew12wLo -po erwModes 

Mode Description 

Sleep mode 
The core stops working. All peripherals are working. Can be woken up through 

interrupts/events. 

Stop mode 

The stop mode achieves the lower power consumption without loss of SRAM 

and register data. 

The clocks of the internal 1.2V powered modules are all stopped. The HSECLK 

crystal oscillator, HSICLK, and PLL are disabled, and the regulator can be 

configured for either normal mode or low-power mode. For the lowest power 

consumption, the 1.2V and 3.3V regulators need to be put into LP mode 

(LPDSCFG set to 1). 

Any external interrupt line can wake up the MCU. External interrupt lines include 

one of the 16 EINT signal lines, USART1, USART2, CAN, RTC. 

Standby mode 

This mode achieves the lowest power consumption.  

The internal voltage regulator is disabled, and all 1.2V power modules are 

powered down. The HSECLK crystal oscillator, HSICLK, and PLL clocks are shut 

down. SRAM and register contents are lost, while the standby circuitry remains 

active. The MCU exits the standby mode through an external reset on the NRST 

pin, an IWDT reset, or an RTC alarm event. 

Note:wThewIWDTwandwthewcorrespondingwclockwstillw orkwnormallywinwsleep,wstopworwstandbywmode. 

4.8 GPIO 

ThewGPIOswcanwbewconfiguredwaswgeneral-purposewinputs,wgeneral-purposew

outputs,wmultiplexedwfunctions,wandwanalogwmodes.wGeneral-purposewinputswcanw

bewconfiguredwaswfloat,wpull-up,wandwpull-do n.wGeneral-purposewoutputswcanwbew

configuredwaswpush-pullwandwopen-drainwoutputs.wMultiplexingwfunctionwcanwbew

usedwforwdigitalwperipherals.wAnalogwmodewcanwbewusedwforwanalogwperipherals.w
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Enabling/disablingwpull-up/pull-do nwresistorswcanwbewconfigured.wThewspeedwcanw

bewconfiguredwtowbewlo w2wMHz,wmediumw10wMHz,wandwhighw20wMHz.wThewhigherw

thewspeed,wthewhigherwthewpo erwconsumptionwandwthewnoisew illwbe. 

4.9 Communication interface 

4.9.1 USART 

Thewchipwbuilt-inwupwtow2wuniversalwsynchronousw/wasynchronouswtransceiver,w

communicationwratewupwtowsupportw8Mbit/s.wAllwUSARTwcanwbewconfiguredwbaudw

rate,wparitywbit,wstopwbit,wandwdatawbitwlength.wThewDMAwcontrollerwcanwbewused.w

Supportwforwsingle- irewhalf-duplexwmode.wThewdifferenceswofweachwUSARTw

functionwarewsho nwinwthewtablewbelo : 

Tablew13wG32A1085wA1065wA1045wUSARTwFunctionwDifferences 

USART mode/function USART1 USART2 

Hard arewflo wcontrolwofwmodem √ √ 

w Synchronouswmode √ √ 

w Multi-processingwcommunication √ √ 

w LINwmode √ √ 

w Dualwclockwdomainswandw ake-upwfromwstopwmode √ √ 

w Receiverwtimeoutwinterrupt √ √ 

w Automaticwbaudwratewdetection √ √ 

Note:√w meanswsupported。 

4.9.2 SPI 

Built-inw1wSPI,wsupportswfull-duplexwandwhalf-duplexwcommunicationwinwbothw

masterwandwslavewmodes.wDMAwcontrollerwcanwbewused.w4~16wbitswperwframewcanw

bewconfigured,wandwthewcommunicationwratewiswupwtow16Mbit/s. 

4.9.3 CAN 

⚫ ISOw11898-1:2015wcompliant,wsupportswCAN2.0A/BwandwCANwFDwprotocols 

⚫ SupportwCANwFDwprotocolw ithwupwtow64wbyteswofwdata 

⚫ Equippedw ithwCANwerrorwloggingwfunction 

⚫ SupportwAUTOSARw(AutomotivewOpenwSystemswArchitecture) 

⚫ SupportwSAEwJ1939wprotocolw(communicationwprotocolwforwcommercialwvehicles) 

⚫ Improvedwacceptancewfiltering 

⚫ T owconfigurablewreceivewfirst-in-first-outw(FIFO)wbuffers 

⚫ Independentwsignallingwforwhighwprioritywmessagewreception 

⚫ Upwtow64wdedicatedwreceivewbuffers 

⚫ Upwtow32wdedicatedwtransmitwbuffers 

⚫ ConfigurablewtransmitwFIFOwbuffers 

⚫ Configurablewsendwqueue 
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⚫ ConfigurablewsendweventwFIFOwbuffer 

⚫ DirectwCPUwaccesswtowMessagewRandomwAccesswMemoryw(MessagewRAM) 

⚫ Programmablewloopbackwtestwmode 

⚫ Maskablewmodulewinterrupts 

⚫ Dualwclockwdomainw(CANwcommunicationwclockwandwCANwperipheralwclock) 

⚫ Po er-do nwmodewandw ake-upwsupport 

⚫ SRAMwECCwchecksumwsupport,wchecksumwerrorswcanwtriggerwinterruptswandw

supportwquerywerrorwaddress 

⚫ Supportswthewmaximumwdatawbitwratewofw8wMbit/s 

4.10 Analog peripherals 

4.10.1 ADC 

1wbuilt-inw12-bitwADC,wupwtow16wexternalwchannels,w3winternalwchannels.wThew

internalwchannelswarewusedwforwtemperaturewsensor,wreferencewvoltage,wandw

internalwpo erwsupplywdetection.wADCweachwchannelwA/Dwconversionwmodew

supportswsingle,wcontinuous,wscanningworwintermittent. 

4.10.2 Temperature sensor 

1wbuilt-inwtemperaturewsensorw(TSensor),winternallywconnectedwtowthewADC_IN16w

channel.wThewvoltagewgeneratedwbywthewsensorwvarieswlinearlyw ithwthew

temperature,wandwcanwbewconvertedwtowtemperaturewbywacquiringwthewconvertedw

voltagewvaluewthroughwthewADC. 

Tablew14wTemperaturewSensorwCalibrationwValues 

Calibration name Description Memory address 

Tsensor_CAL1 
Ra wdatawcollectedwatwtemperaturew25°Cw(±5°C)w

andwVDDA=5V(±10mV) 
0x1FFFwF454-0x1FFFwF455 

Tsensor_CAL2 
Ra wdatawcollectedwatwtemperaturew-40°Cw(±5°C)w

andwVDDA=5V(±10mV) 
0x1FFFwF458-0x1FFFwF459 

Tsensor_CAL3 
Ra wdatawcollectedwatwtemperaturew125°Cw(±5°C)w

andwVDDA=5V(±10mV) 
0x1FFFwF45A-0x1FFFwF45B 

4.10.3 Internal reference voltage calibration 

ThewinternalwreferencewvoltagewVREFINT,wiswinternallywconnectedwtowthewADC_IN17w

channelwandwcanwbewobtainedwfromwthewADC.wVREFINTwprovideswawstablewvoltagew

outputwforwthewADC. 

Tablew15wInternalwReferencewVoltagewCalibrationwValues 

Calibration name Description Memory address 

VREFINT_CAL 
Ra wdatawcollectedwatwtemperaturew25°Cw(±5°C)w

andwVDDA=5V(±10mV) 
0x1FFFwF456-0x1FFFwF457 
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4.10.4 Internal Power Monitoring 

InternallywconnectedwtowADC_IN18wchannel,wvoltagewstatuswcanwbewreadwbyw

registerwconfiguration,wcontainswVDD_FLASH_1.7_32K,w

VDD_FLASH_1.7_256K,wandwVDD_CORE_1.2. 

4.11 Timers 

1wbuilt-inw16-bitwadvancedwtimerwTMR1,w3w16-bitwgeneral-purposewtimersw

TMR2/3/4,w2wbasicwtimerswTMR6/7,w1wCANwtimestampwtimerwTMR8,w1w

independentw atchdogwtimerw(supportingw indo wmode),wandw1wsystemwtickw

timer. 

Thew atchdogwtimerwcanwbewusedwtowcheckwifwthewprogrammewiswrunningwproperly. 

Thewsystemwtickwtimerwiswawperipheralwofwthewcorew ithwanwauto-reloadwfunctionw

thatwcanwgeneratewawmaskablewsystemwinterruptw henwthewcounterwisw0.wItwcanwbew

usedwforwbothwreal-timewoperatingwsystemswandwnormalwdelays. 

Awcomparisonwofwtheirwcharacteristicswiswsho nwbelo :
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Tablew16wComparisonwofwAdvanced/General/BasicwandwSystemwTickwTimerwFunctions 

 Timer Type  System Tick Timer Basic Timer  General Timer  Advanced Timer 

Timer name SysTick Timer TMR6/7/8 TMR2/3/4 TMR1 

Counter resolution 24 bits 16 bits 16 bits 16 bits 

Counter type Down Up Up, Down, Up/Down Up, Down, Up/Down 

Prescaler factor - 
Any integer between 1 

and 65536 
Any integer between 1 and 65536 Any integer between 1 and 65536 

Generate DMA 

request 
- 

TMR6/7 Yes 

TMR8 No 

Yes Yes 

Capture/Compare 

channel 
- - 4 4 

Complementary 

output 
- No No Yes 

Pin characteristics - - 4 non-complementary channel pins 

Total 9 pins: 1 external trigger signal input, 1 brake input 

signal, 3 pairs of complementary channels, 1 non-

complementary channel 

Function 

description 

Dedicated to real-time 

operating systems. 

With automatic reload 

function. 

Can be used as a 16-bit 

general-purpose time 

base counter. 

Has 4 independent channels, each for 

input capture/compare, PWM or mono-

pulse mode outputs. 

Each timer channel has an 

independent DMA request mechanism. 

Has complementary PWM outputs with deadband insertion. 

Configured as a 16-bit standard timer, it has the same 

functionality as the TMRx timer. When configured as a 16-

bit PWM generator, it has full modulation capability (0 to 

100%). In debug mode, the counter can be frozen while the 
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 Timer Type  System Tick Timer Basic Timer  General Timer  Advanced Timer 

Can generate a 

maskable system 

interrupt when the 

counter is 0. 

Programmable clock 

source. 

PWM output is disabled. Synchronization or event linking 

functions are provided. 

Tablew17wIndependent WatchdogwTimer 

Name 
Counter 

Resolution 
Counter Type Prescaler Factor Function Description 

 Independent 

Watchdog 
 12 bits  Down  4, 8, 16, 32, 64, 128, 256 

Clocked by LSI. Can run in stop mode. 

Can reset the entire system in the event of a problem. 

Can be used as a free timer to provide timeout management for applications. 

Can be configured to be a software-initiated or hardware-initiated watchdog 

via option bytes. 

The counter can be frozen in debug mode. 
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4.12 CRC computing unit 

1wbuilt-inwCRCw(CyclicwRedundancywCheck)wcomputingwunit,w hichwgeneratesw

CRCwcodeswandwcanwoperatewonw8-bit,w16-bit,wandw32-bitwdata. 

4.13 DMA 

1wbuilt-inwDMA,wsupportingw5wDMAwchannels.wEachwchannelwsupportswmultiplew

DMAwrequests,wbutwonlyw1wDMAwrequestwiswallo edwtowenterwthewDMAwchannelwatw

thewsamewtime.wPeripheralswthatwsupportwDMAwrequestsware:wADC,wSPI,w

USART1/2,wTMR1,wTMR2,wTMR3,wTMR4,wTMR6,wTMR7.wSupportw"wMemoryw→w

Memory,wMemoryw→w Peripheral,wPeripheralw→w Memory"wdatawtransferw(Memoryw

includingwFlashwandwSRAM). 

4.14 SMS 

SMSwprovideswECCwcheckswforwSRAM,wincludingwerrorwdetection,wsingle-bitwerrorw

correction,wandwdouble-bitwerrorwdetection.wAnwadditionalwparitywbitwiswappendedwtow

eachwaddress.wWhenwECCwiswenabled,wSMSwinternallywcomputeswthewparitywbitsw

onweveryw ritewoperation. 

Forweverywreadwoperation,wincludingwRMWwreads,wanywECCwerrorwiswreportedwandw

logged.wReportedwECCwerrorswcanwgeneratewawmaskedwsystemwinterrupt. 

SMSwcanwinsertwerrorwbitswduringwSRAMwaccesseswforwdiagnosticwpurposes.wItwcanw

bewconfiguredwtowinjectwsingle-bitwerrors,wdouble-bitwerrors,wandwtriple-bitwerrors. 

4.15 TRNG 

ThewTRNGwiswawtruewrandomwnumberwgenerator,wbasedwonwcontinuouswanalogw

noise,wforw hichwaw32-bitwrandomwnumberwiswprovidedwatwthewhostwreadout.wThew

intervalwbet eenwt owsuccessivewrandomwnumberswisw40wclockwsignalwcycles.w

MonitoringwTRNGwentropywtowflagwanomalouswbehaviour. 

4.16 SHA256 

SHA-256w(SecurewHashwAlgorithmw256-bit)wiswawcryptographicwHashwfunctionwthatw

iswpartwofwthewSHA-2wfamily.wIntegratingwthewSHA256wmodulewinwthewMCUwcanw

providewthewsystemw ithwefficientwandwsecurewHashwcomputationwcapability,w hichw

canwbewappliedwinwsecurity-relatedwapplicationwscenarioswsuchwaswdatawintegrityw

verification,wdigitalwsignature,wandwpass ordwstorage. 

⚫ Supportwlittle-endianwmodew(0x64636261) 

⚫ SupportwSHA256walgorithm 

⚫ Supportwsegmentedwcomputing 
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⚫ Supportwsingle-blockwcomputationwonly.wWhenwperformingwawmulti-blockw

calculation,wthewresultwofwthewpreviouswcalculationwmustwbewenteredwintowthew

DIGESTwregisterwofwthewcurrentwHashwcalculation. 

4.17 AES256 

ThewencryptionwprocessorwuseswthewAESwalgorithmwtowencryptwandwdecryptwdatawtow

bewtransmitted. 

⚫ w SupportwECB,wCBCwandwCTRwlinkwalgorithms 

⚫ w Supportwencryption,wdecryption,wandwkeywexpansion 

⚫ w Supportw128-bit,w192-bit,wandw256-bitwkeys 

⚫ w SupportwCMACwalgorithms,wincludingwsubkeywgenerationwandwMACwgeneration 
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5 Electrical Characteristics 

5.1 Test conditions of electrical characteristics 

Allwvoltagewparametersw(unlesswother isewstated)warewreferencedwtowVss. 

5.1.1 Maximum and minimum values 

Unlesswother isewspecified,wallwproductswarewtestedwonwthewproductionwlinewatw

TA=25℃.wItswmaximumwandwminimumwvalueswcanwsupportwthew orstw

environmentalwtemperature,wpo erwsupplywvoltagewandwclockwfrequency. 

5.1.2 Typical value 

Unlesswother isewspecified,wtypicalwdatawarewmeasuredwbasedwonwTA=25℃,w

VDD=VDDA=5V.wThesewdatawarewonlywusedwforwdesignwguidance. 

5.1.3 Typical curve 

Unlesswother isewspecified,wtypicalwcurveswarewonlywusedwforwdesignwguidancew

andwarewnotwtested. 

5.1.4 Power supply scheme 

Figurew6wPo erwSupplywScheme 
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5.1.5 Load capacitance 

Figurew7wLoadwconditionsw henwmeasuringwpinwparameters 

MCU pin

c=50pF

 

Figurew8wPinwInputwVoltagewMeasurementwScheme 

MCU pin

VIN

 

Figurew9wPo erwConsumptionwMeasurementwScheme 
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5.2 Test under general operating conditions 

Tablew18wGeneralwOperatingwConditions 

Symbol Parameter Conditions 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fHCLK 
Internal AHB clock 

frequency 
- - - 64 

MHz 

fPCLK 
Internal APB clock 

frequency 
- - - 64 

VDD 
Standard Operating 

Voltage 
- 2.75 - 5.5 

V 
VDDA 

Analogwoperatingw

voltage 

VDDA must not be 

less than VDD 
2.75 - 5.5 

VIN I/Owinputwvoltage 

STD and RST I/O -0.3 - VDD+0.3 

STDA I/O -0.3 - VDDA+0.3 

5.3 Absolute maximum ratings 

Loadswonwthewdevicewthatwexceedwthewabsolutewmaximumwratingswmaywcausew

permanentwdamagewtowthewdevice.wThewmaximumwloadswthatwcanwbewappliedwarew

providedwherewandwdownotwguaranteewthatwthewdevicew illwfunctionwproperlywunderw

thesewconditions. 

5.3.1 Maximum temperature characteristics 

Tablew19wTemperaturewCharacteristics 

Symbol Description Value Unit 

TSTG Storagewtemperaturewrange –65~+150 
℃ 

TA Ambient temperature -40~+125 

5.3.2 Maximum rated voltage characteristics 

Allwpo erwsupplyw(VDD,wVDDA)wandwgroundw(VSS,wVSSA)wpinswmustwal ayswbew

connectedwtowthewpo erwsupplyw ithinwthewexternalwlimitedwrange. 

Tablew20wMaximumwRatedwVoltagewCharacteristics 

Symbol Description 
Minimum 

value 

Maximum 

value 
Unit 

VDD-VSS  External main supply voltage (VDD) -0.3 5.8 

V 
VDDA-VSSA  External analog supply voltage (VDDA) -0.3 5.8 

VDD-VDDA VDD>VDDA allowable voltage difference - 0.4 

VIN Input voltage on pins VSS-0.3 5.8 

|ΔVDDx| Voltage difference between supply pins - 50 mV 
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Symbol Description 
Minimum 

value 

Maximum 

value 
Unit 

|VSSx-VSS| Voltage difference between ground pins - 50 

5.3.3 Maximum rated current characteristics 

Tablew21wMaximumwRatedwCurrentwCharacteristics 

Symbol Description 
Maximum 

value 
Unit 

ΣIVDD Total current through VDD/VDDA power lines(1) 120 

mA 

ΣIVSS Total current through VSS ground lines(1) -120 

IVDD（PIN） Maximum current into each VDD/VDDA supply pin(1) 100 

IVSS（PIN） Maximum current into each VSS ground pin(1) -100 

IINJ(PIN)
(3) 

Current injection on STD pin and RST pin -5/+0(4) 

Current injection at STDA pin(4) ±5 

ΣIINJ(PIN)
(2) Total injected current on all I/O and control pins(5) ±25 

Note: 

（1） All power supply (VDD,VDDA) and ground (VSS, VSSA) must always be within the allowed 

range. 

（2） If VIN exceeds the maximum value, IINJ(PIN) must be externally limited to not exceed its 

maximum value. When VIN> VDD, current flows into the pin; when VIN<VSS, current flows 

out of the pin. 

（3） Positive injection is not possible on these I/Os and does not occur when the input voltage 

is below the specified maximum. 

（4） On these I/Os, VIN > VDDA induces positive injection. Negative injection interferes with the 

analog performance of the device. 

（5） When multiple inputs are submitted to a single current injection, the maximum ΣIINJ(PIN) is 

the absolute (instantaneous) value of the injected positive and negative currents.  

5.3.4 ESD characteristics 

Tablew22wESDwCharacteristicsw(1) 

Symbol Parameter Condition 
Minimum 

value 

Maximum 

value 
Unit 

VESD(HBM) 

Electrostatic discharge 

voltage  

(Human body model) 

VDD、VDDA、

LDO_CAPwpins 

TA=+25℃,wconformingwtow

ANSI/ESDA/JEDECwJS-

001-2017 

-4000 4000 

V 

Electrostatic discharge 

voltage  

(Human body model) 

Otherwpins 

-6000 6000 
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Symbol Parameter Condition 
Minimum 

value 

Maximum 

value 
Unit 

VESD(CDM) 

Electrostatic discharge 

voltage  

(Charged device model) 

TA=+25℃,wconformingwtow

ANSI/ESDA/JEDECwJS-

002-2018 

-1000 1000 

Note:w(1)wThewsampleswarewmeasuredwbywawthird-partywtestingworganizationwandwarewnotwtestedwinw

production.wEnsurewthewpo erwiswcompletelywturnedwoffwbeforewhandlingwthewchip.wDownotwhandlewunderw

po erwtowpreventwhard arewdamage. 

5.3.5 Static latch-up (LU) 

Tablew23wStaticwLatch-up(1) 

Symbol Parameter Condition 
Minimum 

value 

Maximum 

value 
Unit 

LU 
Class of static 

latch-up 

TA=+125℃ -200 200 
mA 

TA=+25℃ -200 200 

Note:w(1)wThewsampleswarewmeasuredwbywawthird-partywtestingworganizationwandwarewnotwtestedwinw

production. 

5.4 On-chip memory 

5.4.1 Flash characteristics 

Tablew24wFlashwCharacteristics(1) 

Symbol Parameter Conditions 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tprog 
64-bit programming 

time 

TA=-40~125℃， 

VDD=2.75~5.5V 
- 215 - μs 

tERASE 
Page (512B) erase 

time 

TA=-40~125℃， 

VDD=2.75~5.5V 
- 4 - ms 

tME Mass erase time 
TA=25℃， 

VDD=2.75~5.5V 
- 10 - ms 

Vprog 
Programming 

voltage 
TA=-40~125℃ 2.75 - 5.5 V 

tRET Data retention time TA=25℃ - 20 - years 

NRW Erase write cycle TA=25℃ -  100K - cycles 

- 

Fastest execution 

time for zero-wait-

cycle Flash 

TA=-40~125℃，

VDD=2.75~5.5V 
- - 24 MHz 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 
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5.5 Clock 

5.5.1 External clock source characteristics 

High-speed external clock generated by crystal oscillator 

For detailed parameters (frequency, package, precision, and so on) of crystal 

oscillator, consult the corresponding manufacturers. 

Tablew25wHSECLKw8~20MHzwOscillatorwCharacteristics(1) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fOSC_IN 
Oscillator 

frequency 
- 8 16 20 MHz 

RF 
Feedback 

resistance 
- - 500 - kΩ 

Istart 
Start-up drive 

current 
- 1.12 1.47 2.02 

mA 

IDD 
HSECLK current 

consumption 
CL=8pF@8MHz - 0.54 - 

IDD 
HSECLK current 

consumption 
CL=6pF@16MHz - 0.55 - 

IDD 
HSECLK current 

consumption 
CL=10pF@20MHz - 0.85 - 

gm 

Oscillator 

transconductance 

8-20M 

Startup 6.6 10 13.3 mA/V 

tSU(HSECLK) Start-up time Stable VDD - 2 - ms 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 

Recommended oscillator crystal configuration 

StaticwcapacitancewC0≤3pF,wloadwcapacitancewCL≤12pF,w8Mwcrystalwoscillatorw

resistorwRr≤300Ω,w16MwcrystalwoscillatorwresistorwRr≤80Ω,w20Mwcrystalwoscillatorw

resistorwRr≤80Ω,wexcitationwpo erwDL≤100μW. 

5.5.2 Internal clock source characteristics 

High-speed internal (HSICLK) RC oscillator 

Tablew26wHSICLKwOscillatorwCharacteristics 

Symbol Parameter Condition 
Min 

value 

Typ 

value 

Max 

value 
Unit 

fHSICLK Frequency - - 8 - MHz 

ACCHSICLK 

HSICLK 

oscillator 

accuracy 

Factory 

calibrated 

VDD=3.3V/5V, 

TA=25℃(1) 
-1 - 1 % 

VDD=2.75-5.5V, -2.5 - 2.5 % 
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Symbol Parameter Condition 
Min 

value 

Typ 

value 

Max 

value 
Unit 

TA=-40~125℃ 

tSU(HSICLK) 

HSICLK 

oscillator 

start-up 

time 

VDD=3.3V/5V 

TA=-40~125℃ 
1 - 2 μs 

IDDA(HSICLK) 

HSICLK 

oscillator 

power 

consumpti

on 

- - 100 150 μA 

Note:wWithwthewexceptionwofw(1)w hichwiswcalibratedwinwproduction,wthewotherwdatawiswderivedwfromwaw

comprehensivewevaluationwandwiswnotwtestedwinwproduction. 

Tablew27wHSICLK14wOscillatorwCharacteristics 

Symbol Parameter Condition 
Min 

value 

Typ 

value 

Max 

value 
Unit 

fHSICLK14 Frequency - - 14 - MHz 

ACCHSICLK14 

HSICLK14 

oscillator 

accuracy 

Factory 

calibrated 

VDD=3.3V/5V, 

TA=25℃(1) 
-1 - 1 % 

VDD=2.75-5.5V, 

TA=-40~125℃ 

-4.2 - 5.1 % 

tSU(HSICLK14) 

HSICLK14 

oscillator 

start-up time 

VDD=3.3V/5V 

TA=-40~125℃ 

1 - 2 μs 

IDDA(HSICLK14) 

HSICLK14 

oscillator 

power 

consumption 

- - 100 150 μA 

Note:wWithwthewexceptionwofw(1)w hichwiswcalibratedwinwproduction,wthewotherwdatawiswderivedwfromwaw

comprehensivewevaluationwandwiswnotwtestedwinwproduction. 

Low-speed internal (LSICLK) RC oscillator 

Tablew28wLSICLKwOscillatorwCharacteristics 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fLSICLK 
Frequency  

(VDD=2.75-5.5V，TA=-40~125℃) 
30.4 32 33.6 kHz 

ACCLSICLK 
LSICLK oscillator 

accuracy (1) 

TA=-40~125℃ -5 - 5 
% 

TA=25℃ -3 - 3 
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Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tSU(LSICLK) 
LSICLK oscillator start-up time 

(VDD=3.3V/5V，TA=-40~125℃) 
- - 128 μs 

IDD(LSICLK) LSICLK oscillator power consumption - 0.4 1.2 μA 

Note:wWithwthewexceptionwofw(1)w hichwiswcalibratedwinwproduction,wthewotherwdatawiswderivedwfromwaw

comprehensivewevaluationwandwiswnotwtestedwinwproduction. 

5.5.3 PLL characteristics 

Tablew29wPLLwCharacteristicsw(1) 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fPLL_IN 

PLL input clock 1 8.0 24 MHz 

PLL input clock duty cycle 40 - 60 % 

fPLL_OUT 
PLL multiplier output clock 

(VDD=3.3V/5V，TA=-40~125℃） 
- 64 - MHz 

tLOCK PLL phase lock time - - 200 μs 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 

5.6 Power management 

5.6.1 Embedded Reset and Power Control Module Characteristics Test 

Tablew30wEmbeddedwResetwandwPo erwControlwModulewCharacteristicsw(1) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VPOR 
Power-on reset 

threshold 

 Falling edge 1.65 1.7 1.9 

V 
 Rising edge 1.85 1.9 2.0 

VPDR 
Power-down reset 

threshold 

 Falling edge 2.4 2.48 2.65 

 Rising edge 2.52 2.6 2.74 

VPORhyst POR hysteresis - - 200 - 
mV 

VPDRhyst PDR hysteresis - - 120 - 

TRSTTEMPO POR hysteresis time - 0.67 2 5 ms 

TPDR PDR filter delay - 10 20 44 μs 

VLDO_CAP 
LDO_CAP output 

voltage 

Running mode 3.1 3.3 3.5 

V Low power 

consumption mode 
2.48 2.6 2.85 

LDO_CAP(2) LDO filter capacitor - 1 2.2 10 μF 

Tramp_MCU MCU power-up slope - 0.5V/min - 100V/ms - 

Tramp_ECU ECU power-up slope - 0.5V/min - 500V/ms - 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VREFINT 
Built-in reference 

voltage 

-40℃<TA<+125℃ - 1.23(3) - V 

Note: 

（1） The data are obtained from a comprehensive evaluation and are not tested in production. 

（2） Connect a filter capacitor to each LDO_CAP pin, as close as possible to the chip pins. 

Recommended capacitance: For LQFP64 and LQFP48 packages, each of the two 

LDO_CAPwpinswshouldwbewconnectedwtowaw1μFwcapacitor. For the QFN32 package, the 

singlewLDO_CAPwpinwshouldwbewconnectedwtowaw2.2μFwcapacitor. 

（3） Due to internal circuit coupling, the VREFINT value obtained via ADC sampling may deviate 

from the actual value (whereas the directly measured value at the pin is within the 

specified range). It is recommended to use multiple-sample averaging in applications to 

improve measurement accuracy. 

Tablew31wProgrammablewVoltagewDetectorwCharacteristics(1) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VPVD 

Programmable 

voltage 

detector level 

selection 

PLS[2:0]=000 (Falling edge) 2.50w  2.73w  2.85w  V 

PLS[2:0]=000 (Rising edge) 2.70w  2.87w  2.98w  V 

PLS[2:0]=001 (Falling edge) 2.50w  2.73w  2.85w  V 

PLS[2:0]=001 (Rising edge) 2.70w  2.87w  2.98w  V 

PLS[2:0]=010 (Falling edge) 2.80w  3.05w  3.15w  V 

PLS[2:0]=010 (Rising edge) 3.04w  3.20w  3.34w  V 

PLS[2:0]=011 (Falling edge) 3.10w  3.37w  3.45w  V 

PLS[2:0]=011 (Rising edge) 3.34w  3.50w  3.68w  V 

PLS[2:0]=100 (Falling edge) 3.40w  3.66w  3.75w  V 

PLS[2:0]=100 (Rising edge) 3.62w  3.79w  3.92w  V 

PLS[2:0]=101 (Falling edge) 3.70w  3.95w  4.08w  V 

PLS[2:0]=101 (Rising edge) 3.92w  4.08w  4.28w  V 

PLS[2:0]=110 (Falling edge) 4.10w  4.26w  4.40w  V 

PLS[2:0]=110 (Rising edge) 4.21w  4.37w  4.50w  V 

PLS[2:0]=111 (Falling edge) 4.30w  4.52w  4.65w  V 

PLS[2:0]=111 (Rising edge) 4.46w  4.64w  4.78w  V 

VPVDhyst 
PVD 

hysteresis 
- - 120 - mV 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 
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5.7 Power consumption 

5.7.1 Power consumption test 

（1） Execute with Coremark, compiled with Keil V5 and compiled with the highest 

optimization level of L0. 

（2） All I/O pins configured as analog inputs are connected to a static level on 

VDD or VSS (no load). 

（3） Unless otherwise noted, all peripherals are turned off. 

（4） The relationship between Flash wait cycle setting and fHCLK: 

⚫ 0~24MHz:w0w aitwcycle 

⚫ 24~48MHz:w1w aitwcycle 

⚫ 48~64MHz:w2w aitwcycles 

（5） When peripherals are enabled: fPCLK=fHCLK 
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Tablew32wPo erwConsumptionwinwStandbywandwStopwmodes(1) 

Working mode Condition 

-40℃ 25℃ 105℃ 125℃ 

Unit 

Typ Max Typ Max Typ Max Typ Max 

STANDBY1 LSI and IWDT ON 9.91  14 10.46  14 14.42 28 20.17  30  

μA 

STANDBY2 LSI and IWDT OFF  9.37  14  9.91  14  13.91 28 19.65  30 

STOP1 Peripherals OFF, Regulator ON  253.08  290  262.00  290  349.23  400 441.74  500 

STOP2 Peripherals OFF, Regulator OFF 25.97  50  31.17  50  112.83  200  207.05  280 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction.w  

Tablew33wPo erwConsumptionwinwSleepwMode(1) 

Working mode Condition 
-40℃ 25℃ 105℃ 125℃ 

Unit 
Typ Max Typ Max Typ Max Typ Max 

HSECLK16, enabling all peripherals (2) fHCLK=64MHz 5.65  8 5.70  8 5.75  8 5.88  8 

mA 
HSECLK16, disabling all peripherals fHCLK=64MHz 2.51  5 2.55  5 2.60  5 2.71  5 

HSICLK, enabling all peripherals (2) fHCLK=64MHz 4.95  8 5.10  8 5.22  8 5.34  8 

HSICLK, disabling all peripherals fHCLK=64MHz 1.86  5 1.91  5 2.09  5 2.20  5 

Note: 

（1） The data are obtained from a comprehensive evaluation and are not tested in production.  

（2） When the analog peripherals such as ADC, HSECLK, HSICLK and LSICLK are turned on, extra power consideration needs to be considered. 
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Tablew34wPo erwConsumptionwinwRunwModewWhenwthewProgramwiswExecutedwinwFlash(1) 

Working mode Condition 
-40℃ 25℃ 105℃ 125℃ 

Unit 
Typ Max Typ Max Typ Max Typ Max 

HSECLK16, enabling all peripherals (2) fHCLK=64MHz 8.40  11 8.30  11 8.32  11 8.49  11 

mA 
HSECLK16, disabling all peripherals fHCLK=64MHz 5.70  8 4.99  8 5.01  8 5.13  8 

HSICLK, enabling all peripherals (2) fHCLK=64MHz 6.38  10 6.49  10 6.68  10 6.82  10 

HSICLK, disabling all peripherals fHCLK=64MHz 3.57  7 3.64  7 3.80  7 3.96  7 

Note: 

（1） The data are obtained from a comprehensive evaluation and are not tested in production. Power consumption is based on measured results for reference only. 

（2） When the analog peripherals such as ADC, HSECLK, HSICLK and LSICLK are turned on, extra power consideration needs to be considered. 

Tablew35wPo erwConsumptionwinwRunwModewWhenwthewProgramwiswExecutedwinwRAM(1) 

Working mode Condition 
-40℃ 25℃ 105℃ 125℃ 

Unit 
Typ Max Typ Max Typ Max Typ Max 

HSECLK16, enabling all peripherals (2) fHCLK=64MHz 8.20  11 8.22  11 8.26  11 8.39  11 

mA 
HSECLK16, disabling all peripherals fHCLK=64MHz 5.50  8 5.52  8 5.54  8 5.67  8 

HSICLK, enabling all peripherals (2) fHCLK=64MHz 7.48  10 7.57  10 7.74  10 7.87  10 

HSICLK, disabling all peripherals fHCLK=64MHz 4.84  7 4.90  7 5.05  7 5.17  7 

Note: 

（1） The data are obtained from a comprehensive evaluation and are not tested in production. Power consumption is based on measured results for reference only. 

（2） When the analog peripherals such as ADC, HSECLK, HSICLK and LSICLK are turned on, extra power consideration needs to be considered. 
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5.8 Wake-up time in low power consumption mode 

Lo wpo erwconsumptionw ake-upwtimewiswmeasuredwfromwthewstartwofwthew ake-

upweventwuntilwthewuserwprogramwreadswthewfirstwinstruction,w herewVDD=VDDA。 

Tablew36wLo wpo erwconsumptionw ake-upwtime(1) 

Symbol Parameter Condition 
Typical value 

(TA=25℃) 

Maximum 

value 
Unit 

tWUSTOP Wake up from stop mode - 42 - 

μs tWUSTANDBY Wake up from standby mode - 170 - 

tWUSLEEP Wake up from sleep mode - 1.5 - 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 

5.9 I/O port characteristics 

Tablew37wDCwCharacteristicsw(TA=-40℃-125℃,VDD=2.75~4V) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VIL w Inputwlo wlevelwvoltage AllwI/Owpins - - 0.3VDD 

V 

VIH w Inputwhighwlevelwvoltage AllwI/Owpins 0.7VDD - - 

Vhys w Schmittwtriggerwhysteresis STDAwI/O 0.1VDD - - 

VOL IOwoutputwlo wlevelwvoltage IOL=3mA - - 0.5 

VOH 
IOwoutputwhighwlevelw

voltage 
IOH=3mA VDD-0.4 - - 

VOL IOwoutputwlo wlevelwvoltage IOL=12mA - - 1.5 

VOH 
IOwoutputwhighwlevelw

voltage 
IOH=12mA VDD-1.3 - - 

IOL IOwoutputwlo wcurrent VOL=0.4 3 - - 

mA 

IOH IOwoutputwhighwcurrent VDD-VOH=0.4 3 - - 

IOL IOwoutputwlo wcurrent VOL=1.3 12 - - 

IOH IOwoutputwhighwcurrent VDD-VOH=1.3 12 - - 

IOLA IOLwtotalwcurrent - - 100 - 

IOHA IOHwtotalwcurrent - - 100 - 

Ilkg Inputwleakagewcurrent 
STDwI/O 

VDD≤VIN≤5V 
- - 1.5 μA 

RPU 
Weakwpull-upwequivalentw

resistance 
VIN=VSS 25 40 55 

kΩ 

RPD 
Weakwpull-do nwequivalentw

resistance 
VIN=VDD 25 40 55 
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Tablew38wDCwCharacteristicsw(TA=-40℃-125℃,VDD=4~5.5V) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VIL w Inputwlo wlevelwvoltage AllwI/Owpins - - 0.3VDD 

V 

VIH w Inputwhighwlevelwvoltage AllwI/Owpins 0.7VDD - - 

Vhys w Schmittwtriggerwhysteresis STDAwI/O 0.1VDD - - 

VOL IOwoutputwlo wlevelwvoltage IOL=5mA - - 0.5 

VOH 
IOwoutputwhighwlevelw

voltage 
IOL=5mA VDD-0.4 - - 

VOL IOwoutputwlo wlevelwvoltage IOL=20mA - - 1.5 

VOH 
IOwoutputwhighwlevelw

voltage 
IOL=20mA VDD-1.3 - - 

IOL IOwoutputwlo wcurrent VOL=0.4 5 - - 

mA 

IOH IOwoutputwhighwcurrent VDD-VOH=0.4 5 - - 

IOL IOwoutputwlo wcurrent VOL=1.3 20 - - 

IOH IOwoutputwhighwcurrent VDD-VOH=1.3 20 - - 

IOLA IOLwtotalwcurrent - - 100 - 

IOHA IOHwtotalwcurrent - - 100 - 

Ilkg Inputwleakagewcurrent 
STDwI/O 

VDD≤VIN≤5V 
- - 1.5 μA 

RPU 
Weakwpull-upwequivalentw

resistance 
VIN=VSS 25 40 55 

kΩ 

RPD 
Weakwpull-do nwequivalentw

resistance 
VIN=VDD 25 40 55 

Tablew39wFilterwCharacteristics 

FILTER_ENy Parameter Condition Typical value Maximum value Unit 

1 
Rising edge TA=-40℃~125℃, 

VDD=2.75~5.5V 

84 178 
ns 

Falling edge 67 119 

Tablew40wACwCharacteristicsw(TA=25℃) 

OSSELy[1:0] Symbol Parameter Condition 
Minimum 

value 

Maximum 

value 
Unit 

00(2MHz) 

fmax(IO)out 
Maximumw

frequency 

CL=50pF, 

VDD=2.75~5.5V 

- 2 MHz 

tf(IO)out 
w Outputwhighwtow

lo wlevelwfallwtime 
- 120 

ns 

tr(IO)out 
w Outputwlo wtow

highwrisewtime 
- 120 

01(10MHz) fmax(IO)out 
w Maximumw

frequency 

CL=50pF, 

VDD=2.75~5.5V 
- 10 MHz 
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OSSELy[1:0] Symbol Parameter Condition 
Minimum 

value 

Maximum 

value 
Unit 

tf(IO)out 
w Outputwhighwtow

lo wlevelwfallwtime 
- 25 

ns 

tr(IO)out 
w Outputwlo wtow

highwrisewtime 
- 25 

10(20MHz) 

fmax(IO)out 
Maximumw

frequency 

CL=30pF, 

VDD=2.75~5.5V 

- 20 MHz 

tf(IO)out 
w Outputwhighwtow

lo wlevelwfallwtime 
- 10 

ns 

tr(IO)out 
w Outputwlo wtow

highwrisewtime 
- 10 

11(40MHz) 

fmax(IO)out 
Maximumw

frequency 

CL=30pF, 

VDD=2.75~5.5V 

- 40 MHz 

tf(IO)out 
w Outputwhighwtow

lo wlevelwfallwtime 
- 8 

ns 

tr(IO)out 
w Outputwlo wtow

highwrisewtime 
- 8 

Figurew10wInput/OutputwACwCharacteristicswDefinitions 

T

10%

50%

90% 10%

50%

90%

tr(IO)OUTtr(IO)OUT

External 
output load 

is 50pF

If (tr+tf) is less than or equal to (2/3)T and the duty cycle is within 
(45~55%), it reaches the maximum frequency when the load is 50pf

 

5.10 NRST pin characteristics 

ThewNRSTwpinwinputwdriverwuseswawCMOSwprocessw hichwconnectswawpermanentw

pull-upwresistorwRPU. 

Tablew41wNRSTwPinwCharacteristicsw(TA=-40~125℃,VDD=2.75~5.5V) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VIL(NRST) NRST input low voltage - - - 0.3VDD 

V 
VIH(NRST) 

NRST input high 

voltage 
- 0.7VDD - - 

Vhys(NRST) 
NRST Schmitt trigger 

voltage hysteresis 
- 0.1VDD - - 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

RPU 
Weak pull-up equivalent 

resistance 
VIN=VSS 25 40 55 kΩ 

WFRST NRST input filter pulse - - 50 240 ns 

REXT_PU External pull-up resistor - 1 10 - kΩ 

CEXT External capacitor - - 100 500 nF 

5.11 Communication interface 

5.11.1 SPI interface characteristics 

Tablew42wSPIwCharacteristicsw(TA=25℃,VDD=5V)(1) 

Symbol Parameter Condition 
Minimum 

value 

Maximum 

value 
Unit 

fSCK 

1/tc(SCK) 
SPI clock frequency 

Master mode - 16 
MHz 

Slave mode - 16 

tr(SCK) 

tf(SCK) 

SPI clock rise and fall 

time 

Load capacitance: 

C=15pF 
- 8 ns 

tsu(NSS) NSS setup time Slave mode 110 - ns 

th(NSS) NSS hold time Slave mode 56.67 - ns 

tw(SCKH) 

tw(SCKL) 

SCK high and low level 

time 

Master mode, 

fPCLK=64MHz, 

Prescaler factor=8 

54 57 ns 

tsu(MI) 

tsu(SI) 
Data input setup time 

Masterwmode 12 - 
ns 

Slavewmode 20 - 

th(MI) 

th(SI) 
Data input hold time 

Masterwmode 34 - 
ns 

Slavewmode 22 - 

ta(SO) 
Datawoutputwaccesswtime Slave mode, 

fPCLK=20MHz 
- 40 ns 

tdis(SO) 
Disablewtimewofwdataw

output 
Slave mode - 45 ns 

tv(SO) 
Effectivewtimewofwdataw

output 

Slave mode (after 

enabling the edge) 
- 50 ns 

tv(MO) 
Effectivewtimewofwdataw

output 

Master mode (after 

enabling the edge) 
- 6 ns 

th(SO) 

Data output hold time 

Slave mode (after 

enabling the edge) 
11.5 - 

ns 

th(MO) 
Master mode (after 

enabling the edge) 
2 - 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 



 

w   .geehy.comw w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Page46 

Figurew11wSPIwTimingwDiagramw–wSlavewModewandwCPHA=0 

NSS input 

MOSI input 

MISO output 

CPHA=0
CPOL=0

CPHA=0
CPOL=1

Output the most 
significant bit Output Bits 6~1

Output the least 

significant bit

Input the least 
significant bit

Input the most 
significant bit

Input Bits 6~1

th(NSS)tc(SCK)

tr(SCK)
tf(SCK)

tdls(SO)th(SO)tV(SO)
ta(SO)

tSU(SI)

tSU(NSS)

th(SCKH)
tW(SCKL)

SCK input

 

Figurew12wSPIwTimingwDiagramw–wSlavewModewandwCPHA=1 

NSS input

MISO 

output

CPHA=1
CPOL=0

CPHA=1

Output the most 
significant bit

Output Bits 6~1
Output the least 

significant bit

Input the least 
significant bit

Input the most significant 
bit

Input Bits 6~1

tc(SCK)

th(SI)tSU(SI)

th(NSS)

MOSI input

CPOL=1
SCK input

tSU(NSS)

tW(SCKH)
tW(SCKL)

ta(SO)
tV(SO)

th(SO)

tf(SCK)
tr(SCK)

tdis(SO)

 

Note:wThewmeasuringwpointswarewsetwatwCMOSwlevels:w0.3VDDwandw0.7VDD. 
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Figurew13wSPIwTimingwDiagramw–wMasterwMode 

High level 

NSS input 

MOSI output

MISO input
Input the most 
significant bit

Output the most 
significant bit

Input Bits 6~1
Input the least 
significant bit

Output the least 

significant bit
Output Bits 6~1

CPHA=0
CPOL=0
CPHA=0
CPOL=1

CPHA=1
CPOL=0

CPHA=1
CPOL=1

tc(SCK)

th(MI)

tv(MO)
th(MO)

SCK input

SCK input tW(SCKH)
tW(SCKL)tSU(MI)

tr(SCK)
tf(SCK)

 

Note:wThewmeasuringwpointswarewsetwatwCMOSwlevels:w0.3VDDwandw0.7VDD. 

5.12 ADC 

5.12.1 Built-in reference voltage characteristics 

Tablew43wBuilt-inwReferencewVoltagewCharacteristicsw(1) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

TS_vrefint 

When reading the 

internal reference 

voltage, sampling time 

of ADC  

- 4 - - μs 

∆VREFINT 

Built-in reference 

voltage extended to 

temperature range 

- -25 - 25 mV 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 

5.12.2 12-bit ADC characteristics 

Tablew44w12-bitwADCwCharacteristicsw(1) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VDDA  Supply voltage - 2.75 - 5.5 V 

IDDA 
 ADC power 

consumption 

fADC=14MHz, 

samplingwtimew=1.5wfADC 
- 1 - mA 

fADC  ADC frequency - 0.6 - 14 MHz 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

CADC 

Internalwsamplingw

andwholdingw

capacitance 

- - 5 - pF 

RADC Samplingwresistor - - - 1000 Ω 

tS Sampling time fADC=14MHz 0.107 - 17.1 

μs 
TCONV 

Samplingwandw

conversionwtime 

fADC=14MHz,12-bitw

conversion 
1 - 18 

fCONV 
ADCwconversionw

frequency 
fADC=14MHz 0.056 0.206 1 Msps 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 

Tablew45w12-bitwADCwAccuracy(1) 

Symbol Parameter Condition 
Typical 

value 

Maximum 

value 
Unit 

|ET| Totalwerror 

fPCLK=64MHz, 

fADC=14MHz, 

VDDA=2.75V-5.5V 

TA=-40℃~125℃ 

±6 - 

LSB 

|EO| Offsetwerror ±5 - 

|EG| Gainwerror ±1 - 

|ED| Differentialwlinearwerror ±1 - 

|EL| Integralwlinearwerror ±1.9 - 

Note:w(1)wThewdatawarewobtainedwfromwawcomprehensivewevaluationwandwarewnotwtestedwinwproduction. 

5.12.3 Temperature sensor characteristics 

Tablew46wTemperaturewSensorwCharacteristics 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

TSENSOR  Temperature Sensor Error -  ±1  ±5  ℃ 

Avg_Slope  Average slope 3.7 3.9 4.1 mV/℃ 

V30  

Reference voltage at 25℃(±5℃)  1.34 1.43 1.52 

V Reference voltage at 125℃(±5℃) 0.9 - 1.34 

Reference voltage at -40℃(±5℃) 1.52 - 1.75 

ts_temp  ADC sampling temperature time 4 -  17.1 μs 
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6 Package Information 

6.1 LQFP64 package information 

Figurew14wLQFP64wPackagewDiagram 

 

（1） Thewfigurewiswnotwdra nwtowscale. 

（2） AllwpinswshouldwbewsolderedwtowthewPCB. 
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Tablew47wLQFP64wPackagewData 

S/N SYM DIMENSIONS REMARKS 

1 A MAX.1.600 OVERALLHEIGHT 

2 A2 1.400±0.050 PKGTHICKNESS 

3 D 12.000±0.200 LEADTIPTOTIP 

4 D1 10.000±0.100 PKGLENGTH 

5 E 12.000±0.200 LEADTIPTOTIP 

6 E1 10.000±0.100 PKGWIDTH 

7 L 0.600±0.150 FOOTLENGTH 

8 L1 1.000REF LEADLENGTH 

9 e 0.500BSC LEADPITCH 

10 b 0.220±0.050 LEADWIDTH 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew15wLQFP64wWeldingwLayoutwRecommendations 
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Note:wDimensionswarewmarkedwinwmillimeters. 
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6.2 LQFP48 package information 

Figurew16wLQFP48wPackagewDiagram 

 

Note:wThewfigurewiswnotwdra nwtowscale. 
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Tablew48wLQFP48wPackagewData 

S/N SYM DIMENSIONS REMARKS 

1 A MAX.1.60 OVERALLHEIGHT 

2 A2 1.40±0.05 PKGTHICKNESS 

3 D 9.00±0.20 LEADTIPTOTIP 

4 D1 7.00±0.10 PKGLENGTH 

5 E 9.00±0.20 LEADTIPTOTIP 

6 E1 7.00±0.10 PKGWIDTH 

7 L 0.60±0.15 FOOTLENGTH 

8 L1 1.00REF LEADLENGTH 

9 e 0.50BSC LEADPITCH 

10 b 0.22±0.050 LEADWIDTH 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew17wLQFP48wWeldingwLayoutwRecommendations 
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Note:wDimensionswarewmarkedwinwmillimeters. 
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6.3 QFN32 package information 

Figurew18wQFN32w(4mmwxw4mm)wPackagewDiagramw  

 
Note:wThewfigurewiswnotwdra nwtowscale. 

Tablew49wQFN32w(4mmwxw4mm)wPackagewData 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A 0.80 0.85 0.90 

A1 0 0.02 0.05 

b 0.15 0.20 0.25 

b1 0.14REF 

c 0.18 0.20 0.25 

D 3.90 4.00 4.10 

D2 2.65 2.70 2.75 

e 0.40BSC 

Nd 2.80BSC 

E 3.90 4.00 4.10 

E2 2.65 2.70 2.75 

Ne 2.80BSC 

K 0.25REF 

L 0.35 0.40 0.45 
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SYMBOL 
MILLIMETER 

MIN NOM MAX 

h 0.40 0.45 0.50 

R 0.08 0.10 0.15 

aaa 0.10 

bbb 0.10 

ccc 0.05 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew19wQFN32w(4mmwxw4mm)wWeldingwLayoutwRecommendations 

 
Note:wDimensionswarewmarkedwinwmillimeters. 

6.4 Package identification 

ThewLQFPwpackagewidentificationwiswlistedwbelo : 
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Figurew20wLQFPwPackagewIdentification 

Line1

Line2

Line3

Line4-1 Line4-2

 

Tablew50wLQFPwSilkscreenwDescriptions 

Symbol Descriptions 

 
Company Name 

Line1 Device Family 

Line2 Product Model 

Line3 Batch Number 

Line4-1 Internal Traceable Code 

Line4-2 Year and Week Number 

 
Arm Authorized Trademark 

 
PIN1 Location 

Note:wThewlengthwofweachwlinewmaywvarywandwiswnotwfixed. 

ThewpackagewidentificationwofwQFN32wiswlistedwbelo : 
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Figurew21wQFN32wPackagewIdentification 

Line1

Line2

Line3

Line4

 

Tablew51wQFN32wSilkscreenwDescriptions 

Symbol Descriptions 

Line1  Product Model 

Line2 Batch Number 

Line3 Internal Traceable Code 

Line4 Year and Week Number 

 
PIN1 Location 

Note:wThewlengthwofweachwlinewmaywvarywandwiswnotwfixed. 
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7 Packaging Information 

7.1 Reel packaging 

Figurew22wReelwPackagingwSpecificationwDra ing 

 

A0 Dimensionwdesignedwtowaccommodatewthewcomponentw idth 

B0 Dimensionwdesignedwtowaccommodatewthewcomponentwlength 

K0 Dimensionwdesignedwtowaccommodatewthewcomponentwthickness 

W Overallw idthwofwthewcarrierwtape 

QuadrantwAssignmentswforwPIN1wOrientationwinwTape 
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ReelwDimensions: 

 

Tablew52wReelwPackagingwParameterwSpecificationwTable 

Device 
Package 

Type 
Pins SPQ 

ReelDiameter 

(mm) 

A0 

(mm) 

B0 

(mm) 

K0 

(mm) 

W 

(mm) 

Pin1 

Quadrant 

G32A1085MAT0MLH LQFP 64 1500 330 12.35 12.35 2.2 24 Q1 

G32A1085MAT0MLF LQFP 48 2000 330 9.3 9.3 2.2 16 Q1 

G32A1085MAT0MFM QFN 32 5000 330 4.3 4.3 1.1 12 Q1 

G32A1065MAT0MLH LQFP 64 1500 330 12.35 12.35 2.2 24 Q1 

G32A1065MAT0MLF LQFP 48 2000 330 9.3 9.3 2.2 16 Q1 

G32A1065MAT0MFM QFN 32 5000 330 4.3 4.3 1.1 12 Q1 

G32A1045MAT0MLF LQFP 48 2000 330 9.3 9.3 2.2 16 Q1 

G32A1045MAT0MFM QFN 32 5000 330 4.3 4.3 1.1 12 Q1 
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7.2 Tray packaging 

Figurew23wTraywPackagingwDiagram 

 

TraywDimensions 
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Tablew53wTraywPackagingwParameterwSpecificationwTable 

Device 
Packa

geType 
Pins SPQ 

X-

Dimension 

(mm) 

Y-

Dimension 

(mm) 

X-

Pitch 

(mm) 

Y-

Pitch 

(mm) 

Tray 

Length 

(mm) 

Tray 

Width 

(mm) 

G32A1085MAT0MLH LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9 

G32A1085MAT0MLF LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9 

G32A1085MAT0MFM QFN 32 4900 4.2 4.2 8.8 9.2 322.6 135.9 

G32A1065MAT0MLH LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9 

G32A1065MAT0MLF LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9 

G32A1065MAT0MFM QFN 32 4900 4.2 4.2 8.8 9.2 322.6 135.9 

G32A1045MAT0MLF LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9 

G32A1045MAT0MFM QFN 32 4900 4.2 4.2 8.8 9.2 322.6 135.9 
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8 Ordering Information 

Tablew54wProductwNamingwDefinitions 

Product Name 

G32A1085MAT0MLH 

Naming 

example 
Definition Naming Description 

G32 Product family G32 32-bit microcontroller 

A Product type A Automotive 

1 Product sub-type 1 General MCU 

0 Core 0 Arm® Cortex®-M0+ 

8 Flash size 

8 256KB 

6 128KB 

4 64KB 

5 Product number 5 Product number 

M Frequency M 64MHz 

A Reserved A - 

T0 Internal version T0 Internal version 

M Temperature 

V 105℃ 

M 125℃ 

LH Package type 

LH LQFP64 

LF LQFP48 

FM QFN32 

Tablew55wOrderingwInformationwTable 

Order Code FLASH(KB) SRAM(KB) SPQ Package Packaging 
Temperature 

range 

G32A1085MAT0MLH 256KB+32KB 32KB 1500 LQFP64 Reel -40℃~125℃ 

G32A1085MAT0MLF 256KB+32KB 32KB 2000 LQFP48 Reel -40℃~125℃ 

G32A1085MAT0MFM 256KB+32KB 32KB 5000 QFN32 Reel -40℃~125℃ 

G32A1085MAT0MLH 256KB+32KB 32KB 1600 LQFP64 Tray -40℃~125℃ 

G32A1085MAT0MLF 256KB+32KB 32KB 2500 LQFP48 Tray -40℃~125℃ 

G32A1085MAT0MFM 256KB+32KB 32KB 4900 QFN32 Tray -40℃~125℃ 
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Order Code FLASH(KB) SRAM(KB) SPQ Package Packaging 
Temperature 

range 

G32A1065MAT0MLH 128KB+32KB 16KB 1500 LQFP64 Reel -40℃~125℃ 

G32A1065MAT0MLF 128KB+32KB 16KB 2000 LQFP48 Reel -40℃~125℃ 

G32A1065MAT0MFM 128KB+32KB 16KB 5000 QFN32 Reel -40℃~125℃ 

G32A1065MAT0MLH 128KB+32KB 16KB 1600 LQFP64 Tray -40℃~125℃ 

G32A1065MAT0MLF 128KB+32KB 16KB 2500 LQFP48 Tray -40℃~125℃ 

G32A1065MAT0MFM 128KB+32KB 16KB 4900 QFN32 Tray -40℃~125℃ 

G32A1045MAT0MLF 64KB+16KB 8KB 2000 LQFP48 Reel -40℃~125℃ 

G32A1045MAT0MFM 64KB+16KB 8KB 5000 QFN32 Reel -40℃~125℃ 

G32A1045MAT0MLF 64KB+16KB 8KB 2500 LQFP48 Tray -40℃~125℃ 

G32A1045MAT0MFM 64KB+16KB 8KB 4900 QFN32 Tray -40℃~125℃ 

Note:wSPQwiswthewsmallestwpackagingwquantity. 
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9 Commonly Used Modules 

Tablew56wCommonlywUsedwModules 

Full name Abbreviation 

Reset management unit RMU 

Clock management unit CMU 

Reset and clock management RCM 

External Interrupt EINT 

General-purpose IO GPIO 

Multiplexing IO AFIO 

Wake-up controller WUPT 

Buzzer BUZZER 

Independent watchdog timer IWDT 

Timer TMR 

CRC controller CRC 

Power Management Unit PMU 

DMA controller DMA 

Analog-to-digital converter ADC 

Real-time clock RTC 

External memory controller EMMC 

Controllerwareawnet ork CAN 

Controllerwareawnet orkwflexiblewdata CANwFD 

Serialwperipheralwinterface SPI 

Universalwasynchronouswtransmitterwreceiver UART 

Universalwsynchronouswandwasynchronouswtransmitterwreceiver USART 

Flashwinterfacewcontrolwunit FMC 

Advancedwencryptionwmodule AES 

Truewrandomwnumberwgenerator TRNG 

CryptographicwHashwfunction SHA256 
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10 Revision History 

Tablew57wDocumentwRevisionwHistory 

Date Version Revision History 

Februaryw2026 1.0 • Initialwrelease 

Aprilw2026 1.1 
• Updatedwelectricalwcharacteristicswdatawbasedwonwtestwresults. 

• AddedwQFN32w(4mmwxw4mm)wrecommendedw eldingwlayout. 

Mayw2026 1.2 

• Modifiedwthewaveragewslopewofwthewtemperaturewsensorwandwthew

maximumwvoltagewatw-40℃. 

• Modifiedwthewminimumwoperatingwvoltagewfromw2.7Vwtow2.75V. 

• ModifiedwthewmaximumwvaluewofwthewPDRwthreshold. 
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Statement 

 

This document is formulated and published by Geehy Semiconductor Co., Ltd. 

(hereinafter referred to as “Geehy”). The contents in this document are protected by 

laws and regulations of trademark, copyright and software copyright. Geehy reserves 

the right to make corrections and modifications to this document at any time. Read this 

document carefully before using Geehy products. Once you use the Geehy product, it 

means that you (hereinafter referred to as the “users”) have known and accepted all the 

contents of this document. Users shall use the Geehy product in accordance with 

relevant laws and regulations and the requirements of this document. 

1. Ownership 

This document can only be used in connection with the corresponding chip 

products or software products provided by Geehy. Without the prior permission of 

Geehy, no unit or individual may copy, transcribe, modify, edit or disseminate all or part 

of the contents of this document for any reason or in any form. 

The “极海” or “Geehy” words or graphics with “®” or “TM” in this document are 

trademarks of Geehy. Other product or service names displayed on Geehy products are 

the property of their respective owners. 

2. No Intellectual Property License 

Geehy owns all rights, ownership and intellectual property rights involved in this 

document. 

Geehy shall not be deemed to grant the license or right of any intellectual property 

to users explicitly or implicitly due to the sale or distribution of Geehy products or this 

document. 

If any third party’s products, services or intellectual property are involved in this 

document, it shall not be deemed that Geehy authorizes users to use the aforesaid third 

party’s products, services or intellectual property. Any information regarding the 

application of the product, Geehy hereby disclaims any and all warranties and liabilities 

of any kind, including without limitation warranties of non-infringement of intellectual 

property rights of any third party, unless otherwise agreed in sales order or sales 
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contract. 

3. Version Update 

Users can obtain the latest document of the corresponding models when ordering 

Geehy products.  

If the contents in this document are inconsistent with Geehy products, the 

agreement in the sales order or the sales contract shall prevail. 

4. Information Reliability 

The relevant data in this document are obtained from batch test by Geehy 

Laboratory or cooperative third-party testing organization. However, clerical errors in 

correction or errors caused by differences in testing environment may occur inevitably. 

Therefore, users should understand that Geehy does not bear any responsibility for such 

errors that may occur in this document. The relevant data in this document are only used 

to guide users as performance parameter reference and do not constitute Geehy’s 

guarantee for any product performance. 

Users shall select appropriate Geehy products according to their own needs, and 

effectively verify and test the applicability of Geehy products to confirm that Geehy 

products meet their own needs, corresponding standards, safety or other reliability 

requirements. If losses are caused to users due to user’s failure to fully verify and test 

Geehy products, Geehy will not bear any responsibility. 

5. Legality 

   USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND 

REGULATIONS WHEN USING THIS DOCUMENT AND THE MATCHING GEEHY 

PRODUCTS. USERS SHALL UNDERSTAND THAT THE PRODUCTS MAY BE 

RESTRICTED BY THE EXPORT, RE-EXPORT OR OTHER LAWS OF THE 

COUNTRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY DISTRIBUTORS 

AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND 

AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL 

APPLICABLE LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT 

OF GEEHY PRODUCTS AND/OR TECHNOLOGIES AND DIRECT PRODUCTS. 

6. Disclaimer of Warranty 
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THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO 

WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, 

BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY AND 

FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT PERMITTED BY 

APPLICABLE LAW.  

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR 

WARRANTED FOR USE AS CRITICAL COMPONENTS IN MILITARY, LIFE-

SUPPORT, POLLUTION CONTROL, OR HAZARDOUS SUBSTANCES 

MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD RESULT IN 

INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE. 

IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT 

SHOULD NOT BE CONSIDERED SUITABLE FOR AUTOMOTIVE 

APPLICATIONS. GEEHY ASSUMES NO LIABILITY FOR THE USE BEYOND ITS 

SPECIFICATIONS OR GUIDELINES. 

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE 

PRODUCTS COMPLIES WITH ALL RELEVANT STANDARDS, INCLUDING BUT 

NOT LIMITED TO SAFETY, INFORMATION SECURITY, AND 

ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES FULL 

RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS. 

GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING 

FROM THE SUBSEQUENT DESIGN OR USE BY USERS. 

7. Limitation of Liability 

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED 

TO IN WRITING WILL GEEHY OR ANY OTHER PARTY WHO PROVIDES THE 

DOCUMENT AND PRODUCTS "AS IS", BE LIABLE FOR DAMAGES, 

INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR 

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO 

USE THE DOCUMENT AND PRODUCTS (INCLUDING BUT NOT LIMITED TO 

LOSSES OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES 

SUSTAINED BY USERS OR THIRD PARTIES). THIS COVERS POTENTIAL 

DAMAGES TO PERSONAL SAFETY, PROPERTY, OR THE ENVIRONMENT, FOR 

WHICH GEEHY WILL NOT BE RESPONSIBLE. 
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8. Scope of Applicationw  

The information in this document replaces the information provided in all previous 

versions of the document.w  

© 2026 Geehy Semiconductor Co., Ltd. - All Rights Reservedw  
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