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1 Product Characteristics

◼ Core 

– 32-bitw Arm®w Cortex®w -M4Fw corew  ithw

FPU 

– Upwtow112MHzw orkingwfrequency 

◼ Memory and interface 

– Flashw ithwECC:w512KB 

– SRAMw ithwECC:64KB 

– 64KBwDatawFlashw ithwECC 

– 4KBw CFGRAMw forw usew asw SRAMw orw

analogwEEPROM 

◼ Clock 

– HSE:w Externalw 4~40MHzw crystalw

oscillator 

– HSI:wInternalw48MHzwRCwoscillator 

– LSI:wInternalw8MHzwRCwoscillator 

– LPO:w Internalw 128w kHzw lo -po erw RCw

oscillator 

– SYSPLL:wMainwphase-lockedwloopwupwtow

112MHz 

◼ Power supply and power supply 
management 

– VDDwrange:w2.7V~5.5V 

– VDDAwrange:wVDDw~5.5V 

– Po er-on/lo -po erw resetw (POR/LVR)w

supported 

– Lo -voltagewdetectorw(LVD)wsupported 

◼ DMA 

– Aw16-channelwDMAwcontroller 

– DMAwchannelwmultiplexerwDMACHM 

◼ Debugging Interface 

– JTAG 

– SWD 

◼ Debugging function 

– SWJ-DP 

– DWT 

– ITM 

◼ TPIU 

– FPB 

◼ I/O 

– Upwtow89wI/Os 

– Allw I/Ow canw bew mappedw tow externalw

interruptwvector 

◼ Communication peripherals 

– 1×LPI2Cwinterface 

– 3×LPUART 

– 3×LPSPI 

– 3×CANw(allwsupportwCANwFD) 

– 1×CFGIOwconfigurablewcommunicationw
interface 

◼ Analog peripherals 

– 2×12-bitwADC 

– 1×comparatorw(built-inw8-bitwDAC) 

◼ Timer 

– 4×independentw16-bitw timerwCFGTMR,w
eachwofferingw8wstandardwchannels 

– 1×16-bitwLPTMRw ithwflexiblew ake-upw
control 

– 1×32-bitwLPITMRw ithw4-channel 

– 2×ProgrammablewdelaywunitwPDU 

– 1× RTC,w supportw calendarw function,w

supportwalarmwandwregularw ake-upwfromw

stop/standbywmodew  

◼ Safety and Security  

– CryptographicwServiceswEnginew(CSEc)w

implementsw aw completew setw ofw

encryptionwcapabilitieswdescribedwinwthew

SHEw (Securew Hard arew Extension)w

functionalwspecificationw  

– 128-bitwuniquewdevicewID 
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– CRCwcomputingwunit 

– 1×internalw atchdog(WDT) 

– 1×externalw atchdogwmonitor(EWDT) 

– SystemwMemorywProtectionwUnit(MPU) 

– ECCwonwFLASHwandwSRAMw  

◼ Chip package 

– LQFP48/64/100 
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2 Product Information 

Seewthewfollo ingwtablewforwAPM32F445wproductwfunctionswandwperipheralwconfiguration. 

Tablew1wFunctionswandwPeripheralswofwAPM32F445wSerieswChips 

Product APM32F445 

Model CET7 CCT7 RET7 RCT7 VET7 VCT7 

Package LQFP48 LQFP64 LQFP100 

Core Arm®w32-bitwCortex®-M4F 

Maximumwoperatingwfrequencyw(MHz) 112 

Workingwvoltage 2.7-5.5V 

Flashw(KB) 512 256 512 256 512 256 

SRAMw(KB) 64 

GPIOs 43 58 89 

Communicationw

interface 

LPUART 3 

LPSPI 3 

LPI2C 1 

CAN 3 

CFGIO 1 

Timer 

16-bitwCFGTMR 4（4*8） 

16-bitLPTMR 1 

32位 LPITMR 1 

WDT 1 

EWDT 1 

PDU 2 

RTC 1 

12-bitwADC 
Unit 2 

ExternalwChannel 14+9 16+13 16+16 

Analogwcomparator||(8-bitwDAC) 1（1） 

Operatingwtemperature 
Ambientwtemperature:w-40°Cwtow105°C 

Junctionwtemperature:w-40℃w tow125℃ 
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3 System Block Diagram 

Figurew1wSystemwBlockwDiagram 
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4 Pin Configuration and Functions 

Figurew2w48-PinwLQFPwTopwVie  
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Tablew2wPinwFunctions 

PIN 
TYPE DESCRIPTION 

NAME NO. 

PMA0 38 I/O 
Default:ADC0_CH0/COMP0_IN0（ADC0wchannelw0/COMP0winputw

channelw0） 

PMA1 37 I/O 
Default:ADC0_CH1/COMP0_IN1（ADC0wchannelw1/COMP0winputw

channelw1） 

PMA2 36 I/O Default:ADC1_CH0（ADC1wchannelw0） 

PMA3 35 I/O Default:ADC1_CH1（ADC1wchannelw1） 

PMA4 48 I/O JTAG_TMS/SWD_DIO 

PMA5 47 I/O RESET_b 

PMA7 29 I/O Default:ADC0_CH3（ADC0wchannelw3） 

PMA10 44 I/O JTAG_TDO/noetm_TRACE_SWO 

PMA11 43 I/O GPIO 

PMA12 42 I/O GPIO 

PMA13 41 I/O GPIO 

PMB0 26 I/O Default:ADC0_CH4/ADC1_CH14(ADC0wchannelw4/wADC1wchannelw14) 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

PMB1 25 I/O Default:ADC0_CH5/ADC1_CH15(ADC0wchannelw5/wADC1wchannelw15) 

PMB2 24 I/O Default:ADC0_CH6(ADC0wchannelw6) 

PMB3 23 I/O Default:ADC0_CH7(ADC0wchannelw7) 

PMB4 15 I/O GPIO 

PMB5 14 I/O GPIO 

PMB6 9 I/O XTAL 

PMB7 8 I/O EXTAL 

PMB13 32 I/O Default:ADC1_CH8/ADC0_CH8(ADC1wchannelw8/ADC0wchannelw8) 

PMC1 19 I/O Default:ADC0_CH9(ADC0wchannelw9) 

PMC2 17 I/O 
Default:ADC0_CH10/COMP0_IN5(ADC0wchannelw10/COMP0wchannelw

5) 

PMC3 16 I/O Default:ADC0_CH11/COMP0_IN4(ADC0wchannelw11/COMP0wchannelw4) 

PMC4 46 I/O JTAG_TCLK/SWD_CLK 

PMC5 45 I/O JTAG_TDI 

PMC6 40 I/O Default:ADC1_CH4(ADC1wchannelw4) 

PMC7 39 I/O Default:ADC1_CH5(ADC1wchannelw5) 

PMC8 28 I/O GPIO 

PMC9 27 I/O GPIO 

PMC14 22 I/O Default:ADC0_CH12(ADC0wchannelw12) 

PMC15 21 I/O Default:ADC0_CH13(ADC0wchannelw13) 

PMC16 20 I/O Default:ADC0_CH14(ADC0wchannelw14) 

PMD0 2 I/O GPIO 

PMD1 1 I/O GPIO 

PMD2 34 I/O Default:ADC1_CH2(ADC1wchannelw2) 

PMD3 33 I/O Default:ADC1_CH3(ADC1wchannelw3) 

PMD5 18 I/O GPIO 

PMD15 11 I/O GPIO 

PMD16 10 I/O GPIO 

PME4 4 I/O GPIO 

PME5 3 I/O GPIO 

PME8 13 I/O Default:COMP0_IN3(COMP0wchannelw3) 

PME9 12 I/O GPIO 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

VDDA 6 I Analogwvoltage,peripheralwconnectionw ithwVDD 

VDD 5/31 I Po erwsupplywvoltage，peripheralwconnection 

VSS 7/30 G GND，peripheralwconnection 

 

Figurew3w64-PinwLQFPwTopwVie  
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Tablew3wPinwFunctions 

PIN 
TYPE DESCRIPTION 

NAME NO. 

PMA0 50 I/O 
Default:ADC0_CH0/COMP0_IN0(ADC0wchannelw0/COMP0winputw

channelw0) 

PMA1 49 I/O 
Default:ADC0_CH1/COMP0_IN1(ADC0wchannelw1/COMP0winputw

channelw1) 

PMA2 48 I/O Default:ADC1_CH0(ADC1wchannelw0) 

PMA3 47 I/O Default:ADC1_CH1(ADC1wchannelw1) 

PMA4 64 I/O JTAG_TMS/SWD_DIO 

PMA5 63 I/O RESET_b 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

PMA6 38 I/O Default:ADC0_CH2(ADC0wchannelw2) 

PMA7 37 I/O Default:ADC0_CH3(ADC0wchannelw3) 

PMA10 58 I/O JTAG_TDO/noetm_TRACE_SWO 

PMA11 57 I/O GPIO 

PMA12 56 I/O GPIO 

PMA13 55 I/O GPIO 

PMB0 34 I/O Default:ADC0_CH4/ADC1_CH14(ADC0wchannelw4/wADC1wchannelw14) 

PMB1 33 I/O Default:ADC0_CH5/ADC1_CH15(ADC0wchannelw5/wADC1wchannelw15) 

PMB2 32 I/O Default:ADC0_CH6(ADC0wchannelw6) 

PMB3 31 I/O Default:ADC0_CH7(ADC0wchannelw7) 

PMB4 19 I/O GPIO 

PMB5 18 I/O GPIO 

PMB6 12 I/O XTAL 

PMB7 11 I/O EXTAL 

PMB12 43 I/O Default:ADC1_CH7(ADC1wchannelw7) 

PMB13 42 I/O Default:ADC1_CH8/ADC0_CH8(ADC1wchannelw8/ADC0wchannelw8) 

PMC0 26 I/O Default:ADC0_CH8(ADC0wchannelw8) 

PMC1 25 I/O Default:ADC0_CH9(ADC0wchannelw9) 

PMC2 21 I/O 
Default:ADC0_CH10/COMP0_IN5(ADC0wchannelw10/COMP0wchannelw

5) 

PMC3 20 I/O Default:ADC0_CH11/COMP0_IN4(ADC0wchannelw11/COMP0wchannelw4) 

PMC4 62 I/O JTAG_TCLK/SWD_CLK 

PMC5 61 I/O JTAG_TDI 

PMC6 52 I/O Default:ADC1_CH4(ADC1wchannelw4) 

PMC7 51 I/O Default:ADC1_CH5(ADC1wchannelw5) 

PMC8 36 I/O GPIO 

PMC9 35 I/O GPIO 

PMC14 30 I/O Default:ADC0_CH12(ADC0wchannelw12) 

PMC15 29 I/O Default:ADC0_CH13(ADC0wchannelw13) 

PMC16 28 I/O Default:ADC0_CH14(ADC0wchannelw14) 

PMC17 27 I/O Default:ADC0_CH15(ADC0wchannelw15) 

PMD0 2 I/O GPIO 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

PMD1 1 I/O GPIO 

PMD2 46 I/O Default:ADC1_CH2(ADC1wchannelw2) 

PMD3 45 I/O Default:ADC1_CH3(ADC1wchannelw3) 

PMD4 44 I/O Default:ADC1_CH6(ADC1wchannelw6) 

PMD5 24 I/O GPIO 

PMD6 23 I/O Default:COMP0_IN7(COMP0wchannelw7) 

PMD7 22 I/O Default:COMP0_IN6(COMP0wchannelw6) 

PMD15 15 I/O GPIO 

PMD16 14 I/O GPIO 

PME0 60 I/O GPIO 

PME1 59 I/O GPIO 

PME2 54 I/O Default:ADC1_CH10(ADC1wchannelw10) 

PME3 13 I/O GPIO 

PME4 6 I/O GPIO 

PME5 5 I/O GPIO 

PME6 53 I/O Default:ADC1_CH11(ADC1wchannelw11) 

PME7 39 I/O GPIO 

PME8 17 I/O Default:COMP0_IN3(COMP0wchannelw3) 

PME9 16 I/O GPIO 

PME10 4 I/O GPIO 

PME11 3 I/O GPIO 

VREFH 9 I ADwReferencewVoltage 

VDDA 8 I Analogwvoltage,peripheralwconnectionw ithwVDD 

VDD 7/41 I Po erwsupplywvoltage,peripheralwconnection 

VSS 10/40 G GND,peripheralwconnection 
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Figurew4w100-PinwLQFPwTopwVie  
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Tablew4wPinwFunctions 

PIN 
TYPE DESCRIPTION 

NAME NO. 

PMA0 79 I/O 
Default:ADC0_CH0/COMP0_IN0(ADC0wchannelw0/COMP0winputw

channelw0) 

PMA1 78 I/O 
Default:ADC0_CH1/COMP0_IN1(ADC0wchannelw1/COMP0winputw

channelw1) 

PMA2 73 I/O Default:ADC1_CH0(ADC1wchannelw0) 

PMA3 72 I/O Default:ADC1_CH1(ADC1wchannelw1) 

PMA4 98 I/O JTAG_TMS/SWD_DIO 

PMA5 97 I/O RESET_b 

PMA6 58 I/O Default:ADC0_CH2(ADC0wchannelw2) 

PMA7 57 I/O Default:ADC0_CH3(ADC0wchannelw3) 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

PMA8 100 I/O GPIO 

PMA9 99 I/O GPIO 

PMA10 92 I/O JTAG_TDO/noetm_TRACE_SWO 

PMA11 91 I/O GPIO 

PMA12 90 I/O GPIO 

PMA13 89 I/O GPIO 

PMA14 88 I/O GPIO 

PMA15 83 I/O Default:ADC1_CH12(ADC1wchannelw12) 

PMA16 82 I/O Default:ADC1_CH13(ADC1wchannelw13) 

PMA17 62 I/O GPIO 

PMB0 54 I/O 
Default:ADC0_CH4/ADC1_CH14(ADC0wchannelw4/wADC1wchannelw

14) 

PMB1 53 I/O 
Default:ADC0_CH5/ADC1_CH15(ADC0wchannelw5/wADC1w w

channelw15) 

PMB2 48 I/O Default:ADC0_CH6(ADC0wchannelw6) 

PMB3 47 I/O Default:ADC0_CH7(ADC0wchannelw7) 

PMB4 28 I/O GPIO 

PMB5 27 I/O GPIO 

PMB6 16 I/O XTAL 

PMB7 15 I/O EXTAL 

PMB8 77 I/O GPIO 

PMB9 76 I/O GPIO 

PMB10 75 I/O GPIO 

PMB11 74 I/O GPIO 

PMB12 68 I/O Default:ADC1_CH7(ADC1wchannelw7) 

PMB13 67 I/O Default:ADC1_CH8/ADC0_CH8(ADC1wchannelw8/ADC0wchannelw8) 

PMB14 66 I/O Default:ADC1_CH9/ADC0_CH9(ADC1wchannelw9/ADC0wchannelw9) 

PMB15 65 I/O Default:ADC1_CH14(ADC1wchannelw14) 

PMB16 64 I/O Default:ADC1_CH15(ADC1wchannelw15) 

PMB17 63 I/O GPIO 

PMC0 40 I/O Default:ADC0_CH8(ADC0wchannelw8) 

PMC1 39 I/O Default:ADC0_CH9(ADC0wchannelw9) 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

PMC2 30 I/O 
Default:ADC0_CH10/COMP0_IN5(ADC0wchannelw10/COMP0w

channelw5) 

PMC3 29 I/O 
Default:ADC0_CH11/COMP0_IN4(ADC0wchannelw11/COMP0w

channelw4) 

PMC4 96 I/O JTAG_TCLK/SWD_CLK 

PMC5 95 I/O JTAG_TDI 

PMC6 81 I/O Default:ADC1_CH4(ADC1wchannelw4) 

PMC7 80 I/O Default:ADC1_CH5(ADC1wchannelw5) 

PMC8 56 I/O GPIO 

PMC9 55 I/O GPIO 

PMC10 52 I/O GPIO 

PMC11 51 I/O GPIO 

PMC12 50 I/O GPIO 

PMC13 49 I/O GPIO 

PMC14 46 I/O Default:ADC0_CH12(ADC0wchannelw12) 

PMC15 45 I/O Default:ADC0_CH13(ADC0wchannelw13) 

PMC16 44 I/O Default:ADC0_CH14(ADC0wchannelw14) 

PMC17 43 I/O Default:ADC0_CH15(ADC0wchannelw15) 

PMD0 4 I/O GPIO 

PMD1 3 I/O GPIO 

PMD2 71 I/O Default:ADC1_CH2(ADC1wchannelw2) 

PMD3 70 I/O Default:ADC1_CH3(ADC1wchannelw3) 

PMD4 69 I/O Default:ADC1_CH6(ADC1wchannelw6) 

PMD5 33 I/O GPIO 

PMD6 32 I/O Default:COMP0_IN7(COMP0wchannelw7) 

PMD7 31 I/O Default:COMP0_IN6(COMP0wchannelw6) 

PMD8 42 I/O GPIO 

PMD9 41 I/O GPIO 

PMD10 36 I/O GPIO 

PMD11 35 I/O GPIO 

PMD12 34 I/O GPIO 

PMD13 25 I/O GPIO 
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PIN 
TYPE DESCRIPTION 

NAME NO. 

PMD14 24 I/O GPIO 

PMD15 22 I/O GPIO 

PMD16 21 I/O GPIO 

PMD17 20 I/O GPIO 

PME0 94 I/O GPIO 

PME1 93 I/O GPIO 

PME2 85 I/O Default:ADC1_CH10(ADC1wchannelw10) 

PME3 18 I/O GPIO 

PME4 9 I/O GPIO 

PME5 8 I/O GPIO 

PME6 84 I/O Default:ADC1_CH11(ADC1wchannelw11) 

PME7 59 I/O GPIO 

PME8 26 I/O Default:COMP0_IN3(COMP0wchannelw3) 

PME9 23 I/O GPIO 

PME10 6 I/O GPIO 

PME11 5 I/O GPIO 

PME12 19 I/O GPIO 

PME13 7 I/O GPIO 

PME14 17 I/O GPIO 

PME15 2 I/O GPIO 

PME16 1 I/O GPIO 

VREFH 12 I ADwReferencewVoltage 

VDDA 11 I Analogwvoltage,peripheralwconnectionw ithwVDD 

VDD 
10/38/61/

87 
I Po erwsupplywvoltage,peripheralwconnection 

VREFL 13 G ADwReferencewGND 

VSS 
86/60/37/

14 
G GND,peripheralwconnection 
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5 Pin Multiplexing  

Tablew5wPinwMultiplexing 

APM32F445 

GPIO AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 

L
Q
F
P
4
8

 

L
Q
F
P
6
4

 

L
Q
F
P
1
0
0

 

- - 1 PME16 - PME16 LPUART1_RTS LPSPI2_SIN CFGTMR2_CH7 - CFGIO_D3 TMC_OUT7 

- - 2 PME15 - PME15 LPUART1_CTS LPSPI2_SCK CFGTMR2_CH6 - CFGIO_D2 TMC_OUT6 

1 1 3 PMD1 - PMD1 CFGTMR0_CH3 LPSPI1_SIN CFGTMR2_CH1 - CFGIO_D1 TMC_OUT2 

2 2 4 PMD0 - PMD0 CFGTMR0_CH2 LPSPI1_SCK CFGTMR2_CH0 - CFGIO_D0 TMC_OUT1 

- 3 5 PME11 - PME11 LPSPI2_PCS0 LPTMR0_ALT1 CFGTMR2_CH5 - CFGIO_D5 TMC_OUT5 

- 4 6 PME10 - PME10 CLKOUT LPSPI2_PCS1 CFGTMR2_CH4 - CFGIO_D4 TMC_OUT4 

- - 7 PME13 - PME13 - LPSPI2_PCS2 CFGTMR2_FLT0 - - - 

3 5 8 PME5 - PME5 TCLK2 CFGTMR2_QD_PHA CFGTMR2_CH3 CAN0_TX CFGIO_D7 EWDT_IN 

4 6 9 PME4 - PME4 - CFGTMR2_QD_PHB CFGTMR2_CH2 CAN0_RX CFGIO_D6 EWDT_OUT_b 

5 7 10 VDD VDD - - - - - - - 

6 8 11 VDDA VDDA - - - - - - - 

- 9 12 VREFH VREFH - - - - - - - 

- - 13 VREFL VREFL - - - - - - - 

7 10 14 VSS VSS - - - - - - - 

8 11 15 PMB7 EXTAL PMB7 LPI2C0_SCL - - - - - 

9 12 16 PMB6 XTAL PMB6 LPI2C0_SDA - - - - - 

- - 17 PME14 - PME14 CFGTMR0_FLT1 - CFGTMR2_FLT1 - - - 
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APM32F445 

GPIO AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 
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- 13 18 PME3 - PME3 CFGTMR0_FLT0 LPUART2_RTS CFGTMR2_FLT0 - TMC_IN6 COMP0_OUT 

- - 19 PME12 - PME12 CFGTMR0_FLT3 LPUART2_TX - - - - 

- - 20 PMD17 - PMD17 CFGTMR0_FLT2 LPUART2_RX - - - - 

10 14 21 PMD16 - PMD16 CFGTMR0_CH1 - LPSPI0_SIN COMP0_RRT - - 

11 15 22 PMD15 - PMD15 CFGTMR0_CH0 - LPSPI0_SCK - - - 

12 16 23 PME9 - PME9 CFGTMR0_CH7 LPUART2_CTS - - - - 

- - 24 PMD14 - PMD14 CFGTMR2_CH5 LPUART1_TX - - - CLKOUT 

- - 25 PMD13 - PMD13 CFGTMR2_CH4 LPUART1_RX - - - RTC_CLKOUT 

13 17 26 PME8 COMP0_IN3 PME8 CFGTMR0_CH6 - - - - - 

14 18 27 PMB5 - PMB5 CFGTMR0_CH5 LPSPI0_PCS1 LPSPI0_PCS0 CLKOUT TMC_IN0 - 

15 19 28 PMB4 - PMB4 CFGTMR0_CH4 LPSPI0_SOUT - - TMC_IN1 - 

16 20 29 PMC3 ADC0_CH11/COMP0_IN4 PMC3 CFGTMR0_CH3 CAN0_TX LPUART0_TX - - - 

17 21 30 PMC2 ADC0_CH10/COMP0_IN5 PMC2 CFGTMR0_CH2 CAN0_RX LPUART0_RX - - - 

- 22 31 PMD7 COMP0_IN6 PMD7 LPUART2_TX - CFGTMR2_FLT3 - - - 

- 23 32 PMD6 COMP0_IN7 PMD6 LPUART2_RX - CFGTMR2_FLT2 - - - 

18 24 33 PMD5 - PMD5 CFGTMR2_CH3 LPTMR0_ALT2 CFGTMR2_FLT1 - TMC_IN7 - 

- - 34 PMD12 - PMD12 CFGTMR2_CH2 - - - LPUART2_RTS - 

- - 35 PMD11 - PMD11 CFGTMR2_CH1 CFGTMR2_QD_PHA - - LPUART2_CTS - 

- - 36 PMD10 - PMD10 CFGTMR2_CH0 CFGTMR2_QD_PHB - - - - 

- 40 37 VSS VSS - - - - - - - 
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APM32F445 

GPIO AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 
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- - 38 VDD VDD - - - - - - - 

19 25 39 PMC1 ADC0_CH9 PMC1 CFGTMR0_CH1 LPSPI2_SOUT - - CFGTMR1_CH7 - 

- 26 40 PMC0 ADC0_CH8 PMC0 CFGTMR0_CH0 LPSPI2_SIN - - CFGTMR1_CH6 - 

- - 41 PMD9 - PMD9 - CFGIO_D0 CFGTMR2_FLT3 - CFGTMR1_CH5 - 

- - 42 PMD8 - PMD8 - - CFGTMR2_FLT2 CFGIO_D1 CFGTMR1_CH4 - 

- 27 43 PMC17 ADC0_CH15 PMC17 CFGTMR1_FLT3 CAN2_TX - - - - 

20 28 44 PMC16 ADC0_CH14 PMC16 CFGTMR1_FLT2 CAN2_RX - - - - 

21 29 45 PMC15 ADC0_CH13 PMC15 CFGTMR1_CH3 LPSPI2_SCK - - TMC_IN8 - 

22 30 46 PMC14 ADC0_CH12 PMC14 CFGTMR1_CH2 LPSPI2_PCS0 - - TMC_IN9 - 

23 31 47 PMB3 ADC0_CH7 PMB3 CFGTMR1_CH1 LPSPI0_SIN CFGTMR1_QD_PHA - TMC_IN2 - 

24 32 48 PMB2 ADC0_CH6 PMB2 CFGTMR1_CH0 LPSPI0_SCK CFGTMR1_QD_PHB - TMC_IN3 - 

- - 49 PMC13 - PMC13 CFGTMR3_CH7 CFGTMR2_CH7 LPUART2_RTS - - - 

- - 50 PMC12 - PMC12 CFGTMR3_CH6 CFGTMR2_CH6 LPUART2_CTS - - - 

- - 51 PMC11 - PMC11 CFGTMR3_CH5 - - - TMC_IN10 - 

- - 52 PMC10 - PMC10 CFGTMR3_CH4 - - - TMC_IN11 - 

25 33 53 PMB1 ADC0_CH5/ADC1_CH15 PMB1 LPUART0_TX LPSPI0_SOUT TCLK0 CAN0_TX - - 

26 34 54 PMB0 ADC0_CH4/ADC1_CH14 PMB0 LPUART0_RX LPSPI0_PCS0 LPTMR0_ALT3 CAN0_RX - - 

27 35 55 PMC9 - PMC9 LPUART1_TX CFGTMR1_FLT1 - - LPUART0_RTS - 

28 36 56 PMC8 - PMC8 LPUART1_RX CFGTMR1_FLT0 - - LPUART0_CTS - 

29 37 57 PMA7 ADC0_CH3 PMA7 CFGTMR0_FLT2 - RTC_CLKIN - LPUART1_RTS - 
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APM32F445 

GPIO AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 
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- 38 58 PMA6 ADC0_CH2 PMA6 CFGTMR0_FLT1 LPSPI1_PCS1 - - LPUART1_CTS - 

- 39 59 PME7 - PME7 CFGTMR0_CH7 CFGTMR3_FLT0 - - - - 

30 - 60 VSS VSS - - - - - - - 

31 41 61 VDD VDD - - - - - - - 

- - 62 PMA17 - PMA17 CFGTMR0_CH6 CFGTMR3_FLT0 EWDT_OUT_b - - - 

- - 63 PMB17 - PMB17 CFGTMR0_CH5 LPSPI1_PCS3 - - - - 

- - 64 PMB16 ADC1_CH15 PMB16 CFGTMR0_CH4 LPSPI1_SOUT - - - - 

- - 65 PMB15 ADC1_CH14 PMB15 CFGTMR0_CH3 LPSPI1_SIN - - - - 

- - 66 PMB14 ADC1_CH9/ADC0_CH9 PMB14 CFGTMR0_CH2 LPSPI1_SCK - - - - 

32 42 67 PMB13 ADC1_CH8/ADC0_CH8 PMB13 CFGTMR0_CH1 CFGTMR3_FLT1 CAN2_TX - - - 

- 43 68 PMB12 ADC1_CH7 PMB12 CFGTMR0_CH0 CFGTMR3_FLT2 CAN2_RX - - - 

- 44 69 PMD4 ADC1_CH6 PMD4 CFGTMR0_FLT3 CFGTMR3_FLT3 - - - - 

33 45 70 PMD3 ADC1_CH3 PMD3 CFGTMR3_CH5 LPSPI1_PCS0 CFGIO_D5 CFGIO_D7 TMC_IN4 NMI_b 

34 46 71 PMD2 ADC1_CH2 PMD2 CFGTMR3_CH4 LPSPI1_SOUT CFGIO_D4 CFGIO_D6 TMC_IN5 - 

35 47 72 PMA3 ADC1_CH1 PMA3 CFGTMR3_CH1 LPI2C0_SCL EWDT_IN CFGIO_D5 LPUART0_TX - 

36 48 73 PMA2 ADC1_CH0 PMA2 CFGTMR3_CH0 LPI2C0_SDA EWDT_OUT_b CFGIO_D4 LPUART0_RX - 

- - 74 PMB11 - PMB11 CFGTMR3_CH3 LPI2C0_HREQ - - - - 

- - 75 PMB10 - PMB10 CFGTMR3_CH2 LPI2C0_SDAS - - - - 

- - 76 PMB9 - PMB9 CFGTMR3_CH1 LPI2C0_SCLS - - - - 

- - 77 PMB8 - PMB8 CFGTMR3_CH0 - - - - - 
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37 49 78 PMA1 ADC0_CH1/COMP0_IN1 PMA1 CFGTMR1_CH1 LPI2C0_SDAS CFGIO_D3 CFGTMR1_QD_PHA LPUART0_RTS TMC_OUT0 

38 50 79 PMA0 ADC0_CH0/COMP0_IN0 PMA0 CFGTMR2_CH1 LPI2C0_SCLS CFGIO_D2 CFGTMR2_QD_PHA LPUART0_CTS TMC_OUT3 

39 51 80 PMC7 ADC1_CH5 PMC7 LPUART1_TX CAN1_TX CFGTMR3_CH3 - CFGTMR1_QD_PHA - 

40 52 81 PMC6 ADC1_CH4 PMC6 LPUART1_RX CAN1_RX CFGTMR3_CH2 - CFGTMR1_QD_PHB - 

- - 82 PMA16 ADC1_CH13 PMA16 CFGTMR1_CH3 LPSPI1_PCS2 - - - - 

- - 83 PMA15 ADC1_CH12 PMA15 CFGTMR1_CH2 LPSPI0_PCS3 LPSPI2_PCS3 - - - 

- 53 84 PME6 ADC1_CH11 PME6 LPSPI0_PCS2 - CFGTMR3_CH7 - LPUART1_RTS - 

- 54 85 PME2 ADC1_CH10 PME2 LPSPI0_SOUT LPTMR0_ALT3 CFGTMR3_CH6 - LPUART1_CTS - 

- - 86 VSS VSS - - - - - - - 

- - 87 VDD VDD - - - - - - - 

- - 88 PMA14 - PMA14 CFGTMR0_FLT0 CFGTMR3_FLT1 EWDT_IN - CFGTMR1_FLT0 - 

41 55 89 PMA13 - PMA13 CFGTMR1_CH7 CAN1_TX - - CFGTMR2_QD_PHA - 

42 56 90 PMA12 - PMA12 CFGTMR1_CH6 CAN1_RX - - CFGTMR2_QD_PHB - 

43 57 91 PMA11 - PMA11 CFGTMR1_CH5 - CFGIO_D1 COMP0_RRT - - 

44 58 92 PMA10 - PMA10 CFGTMR1_CH4 - CFGIO_D0 - - JTAG_TDO/noetm_TRACE_SWO 

- 59 93 PME1 - PME1 LPSPI0_SIN LPI2C0_HREQ - LPSPI1_PCS0 CFGTMR1_FLT1 - 

- 60 94 PME0 - PME0 LPSPI0_SCK TCLK1 - LPSPI1_SOUT CFGTMR1_FLT2 - 

45 61 95 PMC5 - PMC5 CFGTMR2_CH0 RTC_CLKOUT - - CFGTMR2_QD_PHB JTAG_TDI 

46 62 96 PMC4 COMP0_IN2 PMC4 CFGTMR1_CH0 RTC_CLKOUT - EWDT_IN CFGTMR1_QD_PHB JTAG_TCLK/SWD_CLK 

47 63 97 PMA5 - PMA5 - TCLK1 - - - RESET_b 



 

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 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 Pagew 22 

APM32F445 
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48 64 98 PMA4 - PMA4 - - COMP0_OUT EWDT_OUT_b - JTAG_TMS/SWD_DIO 

- - 99 PMA9 - PMA9 LPUART2_TX LPSPI2_PCS0 CFGIO_D7 CFGTMR3_FLT2 CFGTMR1_FLT3 - 

- - 100 PMA8 - PMA8 LPUART2_RX LPSPI2_SOUT CFGIO_D6 CFGTMR3_FLT3 - - 
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6 Input Multiplexing Priority 

Inputwmultiplexingwprioritywiswsho nwinwthewtablewbelo : 

Tablew6wInputwmultiplexingwpriority 

Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

CAN0_RX 

1 0x0000w0011 30 21 17 PMC2 

2 0x0000w0101 9 6 4 PME4 

3 0x0000w0101 54 34 26 PMB0 

4 - - - - Disablewlo  

CAN1_RX 

1 0x0000w0011 81 52 40 PMC6 

2 0x0000w0011 90 56 42 PMA12 

3 - - - - Disablewlo  

CAN2_RX 

1 0x0000w0011 44 28 20 PMC16 

2 0x0000w0100 68 43 - PMB12 

3 - - - - Disablewlo  

EWDT_IN 

1 0x0000w0100 72 47 35 PMA3 

2 0x0000w0101 96 62 46 PMC4 

3 0x0000w0100 88 - - PMA14 

4 0x0000w0111 8 5 3 PME5 

5 - - - - Disablewlo  

TCLK1 

1 0x0000w0011 94 60 - PME0 

2 0x0000w0011 97 63 47 PMA5 

3 - - - - Disablewlo  

CFGTMR0_C

H0 

1 0x0000w0010 68 43 - PMB12 

2 0x0000w0010 22 15 11 PMD15 

3 0x0000w0010 40 26 - PMC0 

4 - - - - Disablewlo  

CFGTMR0_C

H1 

1 0x0000w0010 39 25 19 PMC1 

2 0x0000w0010 67 42 32 PMB13 

3 0x0000w0010 21 14 10 PMD16 

4 - - - = Disablewlo  

1 0x0000w0010 4 2 2 PMD0 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

CFGTMR0_C

H2 

2 0x0000w0010 30 21 17 PMC2 

3 0x0000w0010 66 - - PMB14 

4 - - - - Disablewlo  

CFGTMR0_C

H3 

1 0x0000w0010 65 - - PMB15 

2 0x0000w0010 3 1 1 PMD1 

3 0x0000w0010 29 20 16 PMC3 

4 - - - - Disablewlo  

CFGTMR0_C

H4 

1 0x0000w0010 28 19 15 PMB4 

2 0x0000w0010 64 - - PMB16 

3 - - - - Disablewlo  

CFGTMR0_C

H5 

1 0x0000w0010 27 18 14 PMB5 

2 0x0000w0010 63 - - PMB17 

3 - - - - Disablewlo  

CFGTMR0_C

H6 

1 0x0000w0010 26 17 13 PME8 

2 0x0000w0010 62 - - PMA17 

3 - - - - Disablewlo  

CFGTMR0_C

H7 

1 0x0000w0010 23 16 12 PME9 

2 0x0000w0010 59 39 - PME7 

3 - - - - Disablewlo  

CFGTMR0_FL

T0 

1 0x0000w0010 88 - - PMA14 

2 0x0000w0010 18 13 - PME3 

3 - - - - Disablewlo  

CFGTMR0_FL

T1 

1 0x0000w0010 58 38 - PMA6 

2 0x0000w0010 17 - - PME14 

3 - - - - Disablewlo  

CFGTMR0_FL

T2 

1 0x0000w0010 57 37 29 PMA7 

2 0x0000w0010 20 - - PMD17 

3 - - - - Disablewlo  

CFGTMR0_FL

T3 

1 0x0000w0010 69 44 - PMD4 

2 0x0000w0010 19 - - PME12 

3 - - - - Disablewlo  
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

CFGTMR1_C

H0 

1 0x0000w0010 48 32 24 PMB2 

2 0x0000w0010 96 62 46 PMC4 

3 - - - - Disablewlo  

CFGTMR1_C

H1 

1 0x0000w0010 78 49 37 PMA1 

2 0x0000w0010 47 31 23 PMB3 

3 - - - - Disablewlo  

CFGTMR1_C

H2 

1 0x0000w0010 46 30 22 PMC14 

2 0x0000w0010 83 - - PMA15 

3 - - - - Disablewlo  

CFGTMR1_C

H3 

1 0x0000w0010 45 29 21 PMC15 

2 0x0000w0010 82 - - PMA16 

3 - - - - Disablewlo  

CFGTMR1_C

H4 

1 0x0000w0110 42 - - PMD8 

2 0x0000w0010 92 58 44 PMA10 

3 - - - - Disablewlo  

CFGTMR1_C

H5 

1 0x0000w0010 91 57 43 PMA11 

2 0x0000w0110 41 - - PMD9 

3 - - - - Disablewlo  

CFGTMR1_C

H6 

1 0x0000w0010 90 56 42 PMA12 

2 0x0000w0110 40 26 - PMC0 

3 - - - - Disablewlo  

CFGTMR1_C

H7 

1 0x0000w0110 39 25 19 PMC1 

2 0x0000w0010 89 55 41 PMA13 

3 - - - - Disablewlo  

CFGTMR1_FL

T0 

1 0x0000w0110 88 - - PMA14 

2 0x0000w0011 56 36 28 PMC8 

3 - - - - Disablewlo  

CFGTMR1_FL

T1 

1 0x0000w0110 93 59 - PME1 

2 0x0000w0011 55 35 27 PMC9 

3 - - - - Disablewlo  

1 0x0000w0010 44 28 20 PMC16 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

CFGTMR1_FL

T2 

2 0x0000w0110 94 60 - PME0 

3 - - - - Disablewlo  

CFGTMR1_FL

T3 

1 0x0000w0110 99 - - PMA9 

2 0x0000w0010 43 27 - PMC17 

3 - - - - Disablewlo  

CFGTMR1_Q

D_PHA 

1 0x0000w0101 78 49 37 PMA1 

2 0x0000w0100 47 31 23 PMB3 

3 0x0000w0110 80 51 39 PMC7 

4 - - - - Disablewlo  

CFGTMR1_Q

D_PHB 

1 0x0000w0100 48 32 24 PMB2 

2 0x0000w0110 96 62 46 PMC4 

3 0x0000w0110 81 52 40 PMC6 

4 - - - - Disablewlo  

CFGTMR2_C

H0 

1 0x0000w0100 4 2 2 PMD0 

2 0x0000w0010 95 61 45 PMC5 

3 0x0000w0010 36 - - PMD10 

4 - - - - Disablewlo  

CFGTMR2_C

H1 

1 0x0000w0100 3 1 1 PMD1 

2 0x0000w0010 79 50 38 PMA0 

3 0x0000w0010 35 - - PMD11 

4 - - - - Disablewlo  

CFGTMR2_C

H2 

1 0x0000w0010 34 - - PMD12 

2 0x0000w0100 9 6 4 PME4 

3 - - - - Disablewlo  

CFGTMR2_C

H3 

1 0x0000w0100 8 5 3 PME5 

2 0x0000w0010 33 24 18 PMD5 

3 - - - - Disablewlo  

CFGTMR2_C

H4 

1 0x0000w0010 25 - - PMD13 

2 0x0000w0100 6 4 - PME10 

3 - - - - Disablewlo  

1 0x0000w0010 24 - - PMD14 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

CFGTMR2_C

H5 

2 0x0000w0100 5 3 - PME11 

3 - - - - Disablewlo  

CFGTMR2_C

H6 

1 0x0000w0100 2 - - PME15 

2 0x0000w0011 50 - - PMC12 

3 - - - - Disablewlo  

CFGTMR2_C

H7 

1 0x0000w0011 49 - - PMC13 

2 0x0000w0100 1 - - PME16 

3 - - - - Disablewlo  

CFGTMR2_FL

T0 

1 0x0000w0100 7 - - PME13 

2 0x0000w0100 18 13 - PME3 

3 - - - - Disablewlo  

CFGTMR2_FL

T1 

1 0x0000w0100 17 - - PME14 

2 0x0000w0100 33 24 18 PMD5 

3 - - - - Disablewlo  

CFGTMR2_FL

T2 

1 0x0000w0100 32 23 - PMD6 

2 0x0000w0100 42 - - PMD8 

3 - - - - Disablewlo  

CFGTMR2_FL

T3 

1 0x0000w0100 31 22 - PMD7 

2 0x0000w0100 41 - - PMD9 

3 - - - - Disablewlo  

CFGTMR2_Q

D_PHA 

1 0x0000w0011 8 5 3 PME5 

2 0x0000w0101 79 50 38 PMA0 

3 0x0000w0011 35 - - PMD11 

4 0x0000w0110 89 55 41 PMA13 

5 - - - - Disablewlo  

CFGTMR2_Q

D_PHB 

1 0x0000w0110 95 61 45 PMC5 

2 0x0000w0011 36 - - PMD10 

3 0x0000w0011 9 6 4 PME4 

4 0x0000w0110 90 56 42 PMA12 

5 - - - - Disablewlo  

1 0x0000w0010 77 - - PMB8 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

CFGTMR3_C

H0 

2 0x0000w0010 73 48 36 PMA2 

3 - - - - Disablewlo  

CFGTMR3_C

H1 

1 0x0000w0010 72 47 35 PMA3 

2 0x0000w0010 76 - - PMB9 

3 - - - - Disablewlo  

CFGTMR3_C

H2 

1 0x0000w0100 81 52 40 PMC6 

2 0x0000w0010 75 - - PMB10 

3 - - - - Disablewlo  

CFGTMR3_C

H3 

1 0x0000w0010 74 - - PMB11 

2 0x0000w0100 80 51 39 PMC7 

3 - - - - Disablewlo  

CFGTMR3_C

H4 

1 0x0000w0010 71 46 34 PMD2 

2 0x0000w0010 52 - - PMC10 

3 - - - - Disablewlo  

CFGTMR3_C

H5 

1 0x0000w0010 51 - - PMC11 

2 0x0000w0010 70 45 33 PMD3 

3 - - - - Disablewlo  

CFGTMR3_C

H6 

1 0x0000w0100 85 54 - PME2 

2 0x0000w0010 50 - - PMC12 

3 - - - - Disablewlo  

CFGTMR3_C

H7 

1 0x0000w0010 49 - - PMC13 

2 0x0000w0100 84 53 - PME6 

3 - - - - Disablewlo  

CFGTMR3_FL

T0 

1 0x0000w0011 59 39 - PME7 

2 0x0000w0011 62 - - PMA17 

3 - - - - Disablewlo  

CFGTMR3_FL

T1 

1 0x0000w0011 67 42 32 PMB13 

2 0x0000w0011 88 - - PMA14 

3 - - - - Disablewlo  

CFGTMR3_FL

T2 

1 0x0000w0011 68 43 - PMB12 

2 0x0000w0101 99 - - PMA9 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

3 - - - - Disablewlo  

CFGTMR3_FL

T3 

1 0x0000w0011 69 44 - PMD4 

2 0x0000w0101 100 - - PMA8 

3 - - - - Disablewlo  

CFGIO_D0 

1 0x0000w0110 4 2 2 PMD0 

2 0x0000w0100 92 58 44 PMA10 

3 0x0000w0011 41 - - PMD9 

4 - - - - Disablewlo  

CFGIO_D1 

1 0x0000w0110 3 1 1 PMD1 

2 0x0000w0100 91 57 43 PMA11 

3 0x0000w0101 42 - - PMD8 

4 - - - - Disablewlo  

CFGIO_D2 

1 0x0000w0110 2 - - PME15 

2 0x0000w0100 79 50 38 PMA0 

3 - - - - Disablewlo  

CFGIO_D3 

1 0x0000w0100 78 49 37 PMA1 

2 0x0000w0110 1 - - PME16 

3 - - - - Disablewlo  

CFGIO_D4 

1 0x0000w0100 71 46 34 PMD2 

2 0x0000w0110 6 4 - PME10 

3 0x0000w0101 73 48 36 PMA2 

4 - - - - Disablewlo  

CFGIO_D5 

1 0x0000w0110 5 3 - PME11 

2 0x0000w0100 70 45 33 PMD3 

3 0x0000w0101 72 47 35 PMA3 

4 - - - - Disablewlo  

CFGIO_D6 

1 0x0000w0110 9 6 4 PME4 

2 0x0000w0100 100 - - PMA8 

3 0x0000w0101 71 46 34 PMD2 

4 - - - - Disablewlo  

CFGIO_D7 1 0x0000w0110 8 5 3 PME5 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

2 0x0000w0100 99 - - PMA9 

3 0x0000w0101 70 45 33 PMD3 

4 - - - - Disablewlo  

LPI2C0_HREQ 

1 0x0000w0011 74 - - PMB11 

2 0x0000w0011 93 59 - PME1 

3 - - - - Disablewlo  

LPI2C0_SCL 

1 0x0000w0011 72 47 35 PMA3 

2 0x0000w0010 15 11 8 PMB7 

3 - - - - Disablewlo  

LPI2C0_SCLS 

1 0x0000w0011 76 - - PMB9 

2 0x0000w0011 79 50 38 PMA0 

3 - - - - Disablewlo  

LPI2C0_SDA 

1 0x0000w0010 16 12 9 PMB6 

2 0x0000w0011 73 48 36 PMA2 

3 - - - - Disablewlo  

LPI2C0_SDAS 

1 0x0000w0011 78 49 37 PMA1 

2 0x0000w0011 75 - - PMB10 

3 - - - - Disablewlo  

LPSPI0_PCS0 

1 0x0000w0011 54 34 26 PMB0 

2 0x0000w0100 27 18 14 PMB5 

3 - - - - Disablewlo  

LPSPI0_SCK 

1 0x0000w0011 48 32 24 PMB2 

2 0x0000w0010 94 60 - PME0 

3 0x0000w0100 22 15 11 PMD15 

4 - - - - Disablewlo  

LPSPI0_SIN 

1 0x0000w0010 93 59 - PME1 

2 0x0000w0011 47 31 23 PMB3 

3 0x0000w0100 21 14 10 PMD16 

4 - - - - Disablewlo  

LPSPI0_SOUT 
1 0x0000w0010 85 54 - PME2 

2 0x0000w0011 28 19 15 PMB4 
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

3 0x0000w0011 53 33 25 PMB1 

4 - - - - Disablewlo  

LPSPI1_PCS0 

1 0x0000w0011 70 45 33 PMD3 

2 0x0000w0101 93 59 - PME1 

3 - - - - Disablewlo  

LPSPI1_SCK 

1 0x0000w0011 4 2 2 PMD0 

2 0x0000w0101 66 - - PMB14 

3 - - - - Disablewlo  

LPSPI1_SIN 

1 0x0000w0011 65 - - PMB15 

2 0x0000w0011 3 1 1 PMD1 

3 - - - - Disablewlo  

LPSPI1_SOUT 

1 0x0000w0011 71 46 34 PMD2 

2 0x0000w0011 64 - - PMB16 

3 0x0000w0101 94 60 - PME0 

4 - - - - Disablewlo  

LPSPI2_PCS0 

1 0x0000w0011 99 - - PMA9 

2 0x0000w0011 46 30 22 PMC14 

3 0x0000w0010 5 3 - PME11 

4 - - - - Disablewlo  

LPSPI2_SCK 

1 0x0000w0011 2 - - PME15 

2 0x0000w0011 45 29 21 PMC15 

3 - - - - Disablewlo  

LPSPI2_SIN 

1 0x0000w0011 1 - - PME16 

2 0x0000w0011 40 26 - PMC0 

3 - - - - Disablewlo  

LPSPI2_SOUT 

1 0x0000w0011 100 - - PMA8 

2 0x0000w0011 39 25 19 PMC1 

3 - - - - Disablewlo  

LPTMR0_ALT

3 

1 0x0000w0011 85 54 - PME2 

2 0x0000w0100 54 34 26 PMB0 

3 - - - - Disablewlo  
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

LPUART0_CT

S 

1 0x0000w0110 56 36 28 PMC8 

2 0x0000w0110 79 50 38 PMA0 

3 - - - - Disablewlo  

LPUART0_RX 

1 0x0000w0110 73 48 36 PMA2 

2 0x0000w0010 54 34 26 PMB0 

3 0x0000w0100 30 21 17 PMC2 

4 - - - - Disablewlo  

LPUART0_TX 

1 0x0000w0110 72 47 35 PMA3 

2 0x0000w0010 53 33 25 PMB1 

3 0x0000w0100 29 20 16 PMC3 

4 - - - - Disablewlo  

LPUART1_CT

S 

1 0x0000w0110 58 38 - PMA6 

2 0x0000w0110 85 54 - PME2 

3 0x0000w0010 2 - - PME15 

4 - - - - Disablewlo  

LPUART1_RX 

1 0x0000w0010 81 52 40 PMC6 

2 0x0000w0010 56 36 28 PMC8 

3 0x0000w0011 25 - - PMD13 

4 - - - - Disablewlo  

LPUART1_TX 

1 0x0000w0010 55 35 27 PMC9 

2 0x0000w0010 80 51 39 PMC7 

3 0x0000w0011 24 - - PMD14 

4 - - - - Disablewlo  

LPUART2_CT

S 

1 0x0000w0011 23 16 12 PME9 

2 0x0000w0110 35 - - PMD11 

3 0x0000w0100 50 - - PMC12 

4 - - - - Disablewlo  

LPUART2_RX 

1 0x0000w0010 32 23 - PMD6 

2 0x0000w0011 20 - - PMD17 

3 0x0000w0010 100 - - PMA8 

4 - - - - Disablewlo  
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Function 

Priori

ty 

PM_PINCTR

Lx[MUXCTR

L] 

Number of 

100 Pins 

Number of 

64 Pins 

Number of 

48 Pins 
Pin 

LPUART2_TX 

1 0x0000w0010 31 22 - PMD7 

2 0x0000w0011 19 - - PME12 

3 0x0000w0010 99 - - PMA9 

4 - - - - Disablewlo  
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7 Electrical Characteristics 

 Test under general operating conditions 

7.1.1 Absolute maximum rated value 

Ifwthewloadwonwthewdevicewexceedswthewabsolutewmaximumwratedwvalue,witwmayw

causewpermanentwdamagewtowthewdevice.wHere,wonlywthewmaximumwloadwthatwcanw

bewbornewiswgiven,wandwitwcannotwbewensuredwthatwthewdevicewfunctionswnormallyw

underwthiswcondition.wAtwthewsamewtime,woperationwshallwbewperformedwstrictlyw

accordingwtowallwthewconditionswdefinedwinwthewtable,wandwviolatingwanywoneworw

morewconditionswcannotwguaranteewnormalwoperationwofwthewfunction. 

Unlesswother isewspecified,wallwmaximumwandwminimumwvalueswcanwsupportwthew

fullwvoltagewandwtemperaturewrange. 

Tablew7wAbsolutewMaximumwRatings 

Symbol Parameter (1) 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

TA(2) Ambientwtemperature -40 - 105 
℃ 

TSTG Storagewtemperaturewrange -55 - 165 

IINJ(3) 

ContinuouswDCwinputw

current(positive/negative)wforw

injectionwintowI/Owpins 

-3 - +3 

mA 

Σ|IINJ| 
Totalwinjectionwcurrentwofwallwpinsw

(continuouswDCwlimit) 
- - 30 

VDD(4) 
2.7V~5.5Vwinputwpo erwsupplyw

voltage 
-0.3 - 5.8(5) 

V 

VREFH 
3.3V/5.0VwADCwhighwreferencew

voltage 
-0.3 - 5.8(5) 

VIN 
ContinuouswDCwvoltagewonwanywI/Ow

pinwrelativewtowVSS 
-0.8 - 5.8(6) 

VIN_TRANSIENT 

Transientwovershootwvoltagew

allo edwonwI/Owpinswexceedswthew

VINwlimit 

- - 6.8(7) 

Tramp_MCU(8) MCUwsupplywrisewslope 0.5V/min - 100V/ms - 

Tramp(9) ECUwsupplywrisewslope 0.5V/min - 500V/ms - 

Notes: 

(1) Unlesswother isewspecified,allwvoltageswarewreferredwtowVSSw; 

(2) TJ (junction temperature)=125℃. Assuming TA=105℃ in run mode; 

TJ (junction temperature)=105℃. Assuming TA=85℃ in high-speed run mode; 

Assumingwthewmaximumwofwthew2s2pwboardwiswθwJA.wReferwtow  Temperature 

Characteristics); 
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(3) When the input pad voltage is close to VDD or VSS, current injection cannot be conducted; 

(4) When VDD changes between the minimum and absolute maximum values, both I/O and 

ADC will change. For detailed information, please refer to the I/O parameters and ADC 

electrical specifications; 

(5) When the lifespan is 60 seconds: unlimited, that is, this part is not held in a reset state 

and can be switched; 

When the service life is 10 hours: this part is held in the reset state through external 

circuits, and cannot be switched; 

When operating with a power supply between 5.5V and 5.8V not in reset state, a total of 60 

seconds is allowed, but this part will run with reduced function; 

When operating with a power supply between 5.5V and 5.8V while the system is held in the 

reset state through external circuit, a total of 10 hours is allowed; 

All power supplies shall be always maintained within the given working conditions, and once 

they deviate from the working conditions, the equipment shall be reset or powered off. If the 

given time or power supply voltage limit is exceeded, permanent damage might be caused to 

the equipment; 

(6) Obey the maximum current injection limit. 

(7) Under the condition of 60-second lifespan; the equipment is in a reset state (no output 

enabled/switched); 

(8) The supply rise slope of the electronic control unit (ECU) under typical operating 

conditions and absolute maximum slope; 

(9) The supply rise slope of MCU under typical operating conditions and absolute maximum 

slope. 

7.1.2 Voltage and current operation requirements 

ThewfunctionalitywofwthewequipmentwiswguaranteedwabovewthewLVRwlevel,wbutw henw

thewvoltagewiswbelo w2.7V,wthewelectricalwperformancewofwthewADC,wCOMP,wIO,wandw

communicationwmodulesw illwcorrespondinglywdecrease. 

Tablew8wElectricalwCharacteristicswofwVoltagewandwCurrentw(1) 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VDD(2) (3) Supplywvoltage 2.7(4) - 5.5 

V 

VDDA(3) Analogwpo erwsupplywvoltage 2.7 - 5.5 

VDDw-VDDA(3) VDD-VDDAwvoltagewdifference -0.1 - 0.1 

VODPU(5) Open-drainwpull-upwvoltage VDD - VDD 

VDD(OFF) 

Thewvoltagewallo edwtowbewgeneratedw

onwthewVDDwpinw henwthewVDDwiswnotw

po eredwbywanywexternalwpo erw

supply 

0 - 0.1 

IINJ(6) 
InjectionwcurrentwofwI/Owpinw

(continuouswDC) 
-3 - +3 

mA 

ΣIINJ_OP 

Thewtotalwinjectionwcurrentw(continuousw

DC)wofwallwI/Owpins,winworderwnotwtow

reducewthewaccuracywofwthewanalogw

module:wADCwandwACOMPw(referwtow

- - 30 
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Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

thew"AnalogwModule"wsection) 

VREFINTL 
Lo wlevelwofwADCwbuilt-inwreferencew

voltage 
-0.1 - 0.1 

V 

VREFINTH(7) 
HighwlevelwofwADCwbuilt-inwreferencew

voltage 
2.7 - VDDA+0.1 

Notes: 

(1) Unlesswother isewspecified,wthewdatawinwthewtablewiswtestedw ithwthewtypicalwsiliconwprocesswunderw

thewconditionswofwTA=25℃w andwVDD=VDDA=VREFH=5V. 

(2) ThewanalogwcharacteristicswofwI/OwandwADCw illwchangew ithwthewchangewofwVDDwbet eenwthew

minimumwandwmaximumwvalues. 

(3) VDDwandwVDDAwmustwbewshortedwtowthewcommonwpo erwsupplywonwthewPCB.wThewdifferentialw

voltagewbet eenwVDDwandwVDDAwiswonlywusedwforwRF-AC.wSelectwawsuitablewdecouplingwcapacitorw

towfilterwthewnoisewonwthewpo erwsupply. 

(4) WhenwexecutingwfromwinternalwHSICLK,witw illw orkwatw2.7Vwinwallwmodesw  

(5) Thewopen-drainwoutputwmustwbewpulledwtowVDD. 

(6) WhenwthewinputwpadwvoltagewiswclosewtowVDDworwVSS,wcurrentwinjectionwcannotwbewconducted. 

(7) VREFINTHwshouldwal ayswbew≤wVDDA+0.1wVwandwVDD+0.1wV. 

7.1.3 Temperature operation characteristics 

Tablew9wTemperaturewOperationwCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

TA(MGP) 
Ambientwtemperaturew

underwbiaswconditions 

≤80wMHz,RUNw

mode 
-40 - 125 

℃ 

TJ(MGP) 
Junctionwtemperaturew

underwbiaswconditions 

≤80wMHz,RUNw

mode 
-40 - 135 

TA(CGP) 
Ambientwtemperaturew

underwbiaswconditions 

≤112wMHz,HSRw

mode 
-40 - 85 

TJ(CGP) 
Junctionwtemperaturew

underwbiaswconditions 

≤112wMHz,HSRw

mode 
-40 - 105 

TA(VGP) 
Ambientwtemperaturew

underwbiaswconditions 

≤112wMHz,HSRw

mode 
-40 - 105 

TJ(VGP) 
Junctionwtemperaturew

underwbiaswconditions 

≤112wMHz,HSRw

mode 
-40 - 125 
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7.1.4 Power supply and ground pins 

Figurew5wLQFP64wEncapsulationwOutgoingwLinewSeparatewDecoupling 
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Figurew6wLQFP100wEncapsulationwOutgoingwLinewSeparatewDecoupling 
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Note:wVDDwandwVDDAwmustwbewshortedwtowthewcommonwpo erwsupplywonwthewPCB 

Tablew10wDecouplingwcapacitorw(1) (2) 

Symbol Parameter 
Minimum 

value(3) 

Typical 

value 

Maximum 

value 
Unit 

CDEC(4)w(6) (7) Decouplingwcapacitance 70 100 - 

nF 
CREFINT(4)w(5) 

ADCwbuilt-inwreferencewhighw

decouplingwcapacitance 
70 100 - 

Notes: 

(1) VDDwandwVDDAwmustwbewshortedwtowthewcommonwpo erwsupplywonwthewPCB.wThewdifferentialwvoltagew

bet eenwVDDwandwVDDAwiswonlywusedwforwRF-AC.wSelectwawsuitablewdecouplingwcapacitorwtowfilterwthew

noisewonwthewpo erwsupply. 

(2) AllwVSSwpinswshouldwbewconnectedwtowawPCB-levelwcommonwground. 

(3) Lo -ESRwceramicwcapacitorw(e.g.wX7Rwtype)wshallwbewselectedwaswdecouplingwcapacitor. 
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(4) Recommendedwminimumwvaluew hilewconsideringwthewcomponentwagingwandwtolerance. 

(5) Allwdecouplingwcapacitorswshallwbewaswclosewaswpossiblewtowthewcorrespondingwpo erwsupplywandw

groundwpin. 

(6) Towimprovewthewperformance,witwiswrecommendedwtowusew0.1μF,w10μFwandw1wnFwcapacitorswinwparallel. 

(7) Thewfilteringwofwdecouplingwdevicewpo erwsupplywmustwcomplyw ithwthewfollo ingwbestwpracticewrules: 

⚫ The grounding of the protective device and the grounding plane under the 

integrated circuit shall be connected as short as possible. 

⚫ The length of the trace from the protective device to the trace or to the ground shall 

not exceed 1 mm. 

⚫ The protective/decoupling capacitor must be located on the trace path connected to 

the component. 

⚫ The protective/decoupling capacitor must be as close to the input pin of the 

equipment as possible (at most 2 mm). 
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Figurew7wPo erwSupplywScheme 
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7.1.5 Low-voltage reset and detection system characteristics 

Tablew11wPORwCharacteristics 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VPOR 
VDDwpo er-onwresetwrisingwandwfallingw

detectionwvoltage 
1.1 1.6 2.0 

V 

VBG Band-gapwvoltagewreference 0.97 1.00 1.03 
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Tablew12wLVRwCharacteristics 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VLVR 

Lo -voltagewresetwfallingwthresholdw(RUN,w

HSR,wSTOPwmode) 
2.50 2.58 2.7 

V 
Lo -voltagewresetwfallingwthresholdw

(VLPS/VLPRwmode) 
1.97 2.22 2.44 

VLVR(HYST)w(1) 

Lo -voltagewresetwhysteresisw(Whenwpo er-

on-voltagewiswhigherwthanwVPOR) 
- 45 - 

mV 
Lo -voltagewresetwhysteresisw(Whenwpo er-

on-voltagewiswlo erwthanwVPOR) 
- 110 - 

Note:w(1)wThewrisingwthresholdwiswthewsumwofwfallingwthresholdwandwhysteresiswvoltage. 

Tablew13wLVDwCharacteristics 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VLVD Lo -voltagewdetectionwfallingwthreshold 2.8 2.875 3 V 

VLVD(HYST)w(1) Lo -voltagewdetectionwhysteresis - 50 - mV 

Note:w(1)wThewrisingwthresholdwiswthewsumwofwfallingwthresholdwandwhysteresiswvoltage. 

Tablew14wLVWwCharacteristicsw(1) 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VLVW Lo -voltagewalarmwfallingwthreshold 4.19 4.305 4.5 V 

VLVW(HYST)w(2) Lo -voltagewalarmwhysteresis - 75 - mV 

Notes: 

(1) Whenwthewpo erwsupplywisw orkingw ithinw3.3wV,waswthewpo erwsupplywiswlesswthanwVLVWwallwalong,witwisw

necessarywtowal ayswsetwVLVWw(i.e.wPMU_LVDCSTS2w[LVWHWINTREN]wshouldwremainwclearwstate). 

(2) Thewrisingwthresholdwiswthewsumwofwfallingwthresholdwandwhysteresiswvoltage. 

7.1.6 Power mode conversion characteristics 

Allwspecificationswinwthewtablewbelo wusewthiswclockwconfiguration 

Tablew15wClockwConfiguration 

Mode Clock configuration 

RUNwmode 

ClockwSource HSICLK 

SYS_CLK/CORE_CLK 48MHz 

BUS_CLK 48MHz 

FLASH_CLK 24MHz 

HSRwmode ClockwSource SYSPLL 
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Mode Clock configuration 

SYS_CLK/CORE_CLK 112MHz 

BUS_CLK 56MHz 

FLASH_CLK 28MHz 

VLPRwmode 

ClockwSource LSICLK 

SYS_CLK/CORE_CLK 4MHz 

BUS_CLK 4MHz 

FLASH_CLK 1MHz 

STOP1/STOP2wmode 

ClockwSource HSICLK 

SYS_CLK/CORE_CLK 48MHz 

BUS_CLK 48MHz 

FLASH_CLK 24MHz 

VLPSwmode Disablewallwclockwsourcesw(1) 

Note:w(1)wItwreferswtowHSICLK/SYSOSC/SYSPLL 

Tablew16wPo erwModewConversionwOperationwBehavior 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tPOR 

Thewtimewrequiredwtowexecutewthewfirstwcommandw

fromwVDDwtow2.7Vw ithinwthewoperatingw

temperaturewrangewofwthewchipwafterwthewpo er-

onwresetweventwoccurs. 

- 325 - μs 

 RUN→STOP1 0.35 0.38 0.4 μs 

 RUN→STOP2 0.2 0.23 0.25 μs 

 RUN→VLPS 0.3 0.35 0.4 μs 

 RUN→VLPR 3.5 3.8 5 μs 

 RUN→Computewoperation 0.72 0.75 0.77 μs 

 HSR(1)w→Computewoperation 0.3 0.31 0.35 μs 

 VLPS→RUN 8 - 17 μs 

 VLPS→VLPR 18.8 23 27.75 μs 

 VLPS→AsynchronouswDMAwWake-up 105 110 125 μs 

 VLPR→VLPS 5.1 5.7 6.5 μs 

 VLPR→RUN 19 - 26 μs 

 STOP1→RUN 0.07 0.075 0.08 μs 

 STOP2→RUN 0.07 0.075 0.08 μs 

 STOP1→AsynchronouswDMAwWake-up 1 1.1 1.3 μs 
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Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

 STOP2→AsynchronouswDMAwWake-up 1 1.1 1.3 μs 

 Pinwreset→Codewexecution - 214 - μs 

Note:w(1)wHSRwmodewshallwonlywbewusedw henwitwiswnecessarywtowusewfrequencywexceedingw80wMHz.wWhenw

usingwawfrequencywofw80wMHzwandwbelo ,witwiswrecommendedwtowusewthewRUNwmode. 

7.1.7 Power Consumption  

Tablew17wPo erwConsumptionw(1) 

Working mode Condition 
Typical value Maximum value 

Unit 

25℃ 85℃ 105℃ 125℃ 85℃ 105℃ 125℃ 

VLPS2) 

Disablew

peripheralsw

(3) 

57.5 390.2 787.6 - 599 1408 2174 

μA 

Enablew

LPTMRw  
63.6 396.6 793.8 - 592 1402 2179 

VLPR 

Disablew

peripheralsw

(4) 

1.0 1.5 1.9 - 1.58 2.59 3.54 

mA 

Enablew

peripherals,w

(situationw1)w

(4) 

1.2 1.5 2.3 - 2.01 2.96 4.91 

Enablew

peripherals,w

(situationw2)w

(5) 

1.3 1.7 2.4 3.6 1.9 2.97 - 

STOP1 - 6.2 6.7 7.4 - 7.07 7.97 9.19 

STOP2 - 6.4 6.9 7.5 - 7.2 8.07 9.35 

RUN 

48MHz,w

disablew

peripherals 

11.8 12.6 13.6 - 16.13 17.79 18.08 

48MHz,w

enablew

peripherals 

15.2 15.8 16.9 - 17.24 18.9 19.87 

64MHz,w

disablew

peripherals 

17.8 18.5 19.6 - 19.8 20.56 22.63 

64MHz,w

enablew

peripherals 

19.6 20 20.9 - 21.29 22.47 24.18 
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Working mode Condition 
Typical value Maximum value 

Unit 

25℃ 85℃ 105℃ 125℃ 85℃ 105℃ 125℃ 

80MHz,w

disablew

peripherals 

15.4 16.2 17.3 - 17.56 19.21 20.1 

80MHz,w

enablew

peripherals 

20.3 21.1 22.2 - 21.91 23.18 25.34 

HSRw(6) 

112MHz,w

disablew

peripherals 

21.9 22.8 23.9 - 23.45 24.78 - 

112MHz,w

enablew

peripherals 

25.2 26.0 27.2 - 26.98 28.27 - 

IDDA/MHzw(7) 378 381 390 - 435 445 484 μA/MHz 

Notes: 

(1) Unlesswother isewspecified,wthewdatawinwthewtablewiswtestedw ithwthewtypicalwsiliconwprocesswunderwthew

conditionswofwTA=25℃w andwVDD=VDDA=VREFINTH=5V.wThesewvalueswarewonlywusedwaswindexeswofw

typicalwsiliconwprocesseswandwuserwconfigurations.wThewactualwvalueswmaywvarywduewtowthew

differenceswinwsiliconwdistributionwandwuserwconfiguration.wAllwoutputwpinswarewsuspendedwandwthewon-

chipwpull-do nwresistorwiswenabledwforwallwunusedwinputwpins. 

(2) Thewcurrentwdatawiswdatawbasedwonwsimplifiedwconfiguration,w hichwmaywvarywduewtowthewdifferenceswinw

siliconwdistributionwandwuserwconfiguration. 

(3) WhenwPMU_REGCSTSw[CLKBDIS]wiswsetwtow1.wPleasewreferwtowthewUser Manualwforwdetails. 

(4) DatawcollectedwbywRAM 

(5) LimitedwsamplewsizewandwdatawcollectedwbywFlash 

(6) ThewmaximumwambientwtemperaturewforwHSRwmodewisw105℃,wandwHSRwmodewshallwnotwbewusedwatw

125℃. 

(7) ThewabovewvalueswarewobtainedwduringwtestingwinwRUNwmodewatw80wMHzw ithwthewperipheralw

disabled. 

Tablew18wPo erwConsumptionwofwVLPSwAdditionalwCases (1) (2) (3) 

Cases Condition 
Typical value (3) 

Unit 

25℃ 85℃ 105℃ 125℃ 

VLPSwandw

RTC 

Clockwsource:wLPOworw

RTC_CLKIN 
58.4 397.3 803.8 1622 

μA VLPSwand 

LPUARTw

 ake-up 

Clockwsource:wLSICLK 

Enablewaddressw ake-upw

function 

- - - - 
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Cases Condition 
Typical value (3) 

Unit 

25℃ 85℃ 105℃ 125℃ 

Baudwrate:w19.2wkbps 

VLPSwandw

LPUARTw

TX/RX 

Clockwsource:wLSICLK 

UsewDMAwtowtransmitworw

receivewdataw  

Baudwrate:w19.2wkbps 

235.8 581.5 988.6 1814.9 

VLPSwandw

LPSPI 

masterwmodew

(4) 

Clockwsource:wLSICLK 

UsewDMAwtowtransmitworw

receivewdata 

Baudwrate:w500wkHz 

1.2 1.7 2.2 3.2 mA 

VLPSwandw

LPI2Cwmasterw

mode 

Clockwsource:wLSICLK 

UsewDMAwtowtransmitworw

receivewdata 

Baudwrate:w100wkHz 

1058.8 1487.1 1977.8 2964 

μA 

VLPSwandw

LPI2C 

slavewmodew

 ake-up 

Clockwsource:wLSICLK 

Enablewaddressw ake-upw

function 

Baudwrate:w100wkHz 

- - - - 

VLPSwandw

LPITMR 

Clockwsource:wLSICLK 

EnablewonewChannelw  

Mode:w32-bitwcyclewcounter 

161.3 499 897.3 1702.2 

Notes: 

(1) Thewcurrentwdatawiswtestedwunderwspecificwapplicationwcodewandwmaywchangewduewtowthewchangeswinw

userwconfigurationwandwsiliconwprocess. 

(2) Thewpo erwdatawincludeswthewpo erwcausedwbywperiodicw ake-upwandwthewoperatingwpo erwofwVLPSw

mode,w hichw illwmakewthewpo erwdatawmorewdependentwonwthewapplicationwcode 

(3) ThewtypicalwvalueswarewtestedwbasedwonwVDD=VDDA=VREFH=5V,wTA=25℃,wandwtypicalwsiliconwprocess. 

(4) ThewsinglewLPSPIwusedwinwAPM32F445wreferswtowLPSPI1. 

7.1.8 ESD and Latch-up protection characteristics 

Tablew19wESDwElectrostaticwDischargewCharacteristics 

Symbol Parameter 
Minimum 

value 

Maximum 

value 
Unit 

VESD(HBM) 
Electrostaticwdischargewvoltagew

(humanwbodywmodel)w(1)w(2)w(3) 
-4000 4000 V 

VwESD(CDM) 

Electrostaticwdischargewvoltagew

(chargingwdevicewmodel)w(1)w(2)w(4) 
 

Allwpinswexceptwcornerwpins -500 500 V 

Cornerwpin -750 750 V 
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Note:w(1)wEquipmentwfaultwiswdefinedwas:w"OncewthewequipmentwiswexposedwtowESDwpulses,wthewequipmentw

 illwnotwmeetwthewspecificationwrequirements." 

Tablew20wLatch-upwStaticwLatchwCharacteristics 

Symbol Description 
Minimum 

value 

Maximum 

value 
Unit 

LU Latch-upwcurrentwatwTA=125℃ -100 100 mA 

7.1.9 EMC radiated emission characteristics (to be tested) 

GeehywcanwprovidewEMCwmeasurementswthatwmeetwIC-levelwIECwstandardswasw

required 

 Memory and interface 

7.2.1 Time characteristics of Flash command 

Thewfollo ingwparameterswarewtestedwatwawclockwfrequencywofwFLASHCLKwnotwlessw

thanw25MHz. 

Tablew21wReadingwTimewCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tVB 
VerifyingwFLASHwblockwisw

blankwtime 

32KBwFlash - - - 

ms 

64KBwFlash - - 0.5 

128KBwFlash - - - 

256KBwFlash - - - 

512KBwFlash - - 1.8 

tVA 
VerifyingwFLASHwsectionwisw

blankwtime 

2KBwFlash - - 75 
μs 

4KBwFlash - - 100 

tVAB 
VerifyingwallwFLASHwblocksw

arewblankwtime 
- - - 2.3 ms 

tRO Readwoncewtime - - - 30 μs 

Tablew22wProgrammingwTimewCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tPGCK Programmingwcheckwtime -  - 95 μs 

TPGDU 
Programmingwdatawunitw

time 
-  - 225w  μs 

tPGDA 
Programmingwdatawareaw

time 
1KBwFlash  5 -w  ms 

tPO ProgramwoncewTime -  125 -w  μs 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tVBAK 
Verifyingwbackdoorw

accesswkeywtime 
-  - 35 μs 

tPGEP 
ProgrammingwEEPROMw

partitionwtime 

32KBwEEPROMw

(backup) 
 70 -w  

ms 
64KBwEEPROMw

(backup) 
 71 -w  

tSFRF 
SetwCFGRAMwfunctionw

time 

Controlwcodew

0xFF 
 0.09 -w  

ms 

32KBwEEPROMw

(backup) 
 0.8 1.2 

48KBwEEPROMw

(backup) 
 1 1.5w  

64KBwEEPROMw

(backup) 
-w  1.3 1.9w  

tWFRB 
WritewCFGRAMwinwbytew

time 

32KBwEEPROMw

(backup) 
-w  385 1700w  

μs 
48KBwEEPROMw

(backup) 
-w  430 1850w  

64KBwEEPROMw

(backup) 
-w  475 2000w  

tWFRHW
(1) 

WritewCFGRAMwinwhalf-

 ordwtime 

32KBwEEPROMw

(backup) 
- 385 1700 

μs 
48KBwEEPROMw

(backup) 
-w  430 1850w  

64KBwEEPROMw

(backup) 
-w  475 2000w  

tWFRW
(1) 

WritewCFGRAMwinw ordw

time 

32KBwEEPROMw

(backup) 
-w  630 2000w  

μs 
48KBwEEPROMw

(backup) 
-w  720 2125w  

64KBwEEPROMw

(backup) 
-w  810 2250w  

tWEFRW
(1) 

WritewerasedwCFGRAMwinw

 ordwtime 
- 336w  - 344w  μs 

tQWW
(1)(2)(3) Quicklyw ritewinw ordwtime 

Firstw rite -w  200 550w  

μs 

Fromwthew

secondw ritewtow

thewlastwbutwonew

 rite 

-w  150 550w  

Thewlastw rite -w  200 550w  
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tQWC
(4) 

Quicklyw ritewcleanupw

executionwtime 
- - - 2*tQWW ms 

Note: 

(1)wIfwthewactuallywdisplayedwtimewiswt icewthewtheoreticalwvalue,witwmaywbewbecausewafterwCFGRAMwiswresetw

orwset,wEERAMwisw rittenwforwthewfirstwtime,wcausingwadditionwtimewtowclearwEEE. 

(2)wEmulationwEEPROMwrecordswmaywbewclearedwafterwpo erwdo n,wreset,worwcompletionwofwaw rite.wIfwaw

po er-upwresetwoccurswbeforewcompletionwofwaw rite,wthewlastwrecordw illwbewretainedwandwthewne wrecordw

 illwbewcleared.wSowthewdataw illwonlywbewvalidwafterwthewfinalw ritewiswcompleted. 

(3)wThewactualwmaximumwvaluewmaywnotwbewlimitedwtow550us,wbecausewadditionalwclearingwtimewmaywbew

causedw henwperformingwcross-sectorwoperations. 

(4)wThewtimewrequiredwtowsimulatewEEPROMwrecording.wAfterwthewlastw(Nth)w ritewoperationwiswcompleted,witw

 illwautomaticallywcomplete,wassumingwitwiswstillwpo eredwonwatwthiswtime.wAlternatively,wthewcommandwcanw

bewclearedwthroughwSETRAMwandwexecutedwinwthewfuture. 

Tablew23wErasingwTimewCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tEB ErasewFLASHwblockwtime 

32KBw

Flash 
- - - 

ms 

64KBw

Flash 
- 30 550 

128KBw

Flash 
- - - 

256KBw

Flash 
- - - 

512KBw

Flash 
- 250 4250 

tES ErasewFLASHwsectorwtime - - 12 130 ms 

tEAB Erasewallwblockswtimew  - - 400 4900 ms 

tUEAB 
unsecurewerasewofwallwblocksw

time 
- - 400 4900 ms 

Note:w(1)wMaximumwtimeswtowerasewparameterswiswbasedwonwthewexpectedwendwofwcyclewlife. 

Tablew24wLifewTimewofwMTP 

Symbol Parameter Condition 
Minimumw

value 

Typicalw

value 

Maximumw

value 
Unit 

NRW Erasewcycle TAw=w125℃ 100K - - cycles 
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7.2.2 Reliability specifications 

Tablew25wNVMwreliabilitywspecifications 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tWE16
(1,2) 

Write 

endurance 

EEPROM 

backup to 

CFGRAM 

ratio=16 

Use as 

PFlash or 

DFlash 

100K - - writes 

tWE256
(1) 

Write 

endurance 

EEPROM 

backup to 

CFGRAM 

ratio=256 

TBD - - writes 

tDR100 Data retention 

Up to 100% 

write 

endurance 

TBD - - years 

tDR10 Data retention 

Up to 100% 

write 

endurance 

TBD - - years 

tDR100KC
(3) Data retention 

After up to 

100K cycles 

CFGRAM 

as 

emulated 

EEPROM  

10  - years 

tCE
(4,5) 

Cycling 

endurance 
- 10K - - cycles 

Note:w  

(1)wSupportedw ithinwthewfullwtemperaturewrange.wWritewendurancewiswspecificallywusedwforw32-bitw ritingwtow

CFGRAM.wThewlargerwthewratio,wthewbetterwthew ritewendurance. 

(2)wPleasewreferwtowthewparameterswofwDFlashwforwthewendurancewspecificationswofwemulatedwEEPROM,w

exceptwforwCFGMemory. 

(3)wThewdatawretentionwperiodwperwblockwbeginswuponwthewinitialwuserwfactorywprogrammingworwafterweachw

subsequentwerase. 

(4)wSupportwprogrammingwandwerasingwofwPFlashwandwDFlashw ithinwthewfullwtemperaturewrange. 

(5)wItwiswperwPFlashworwDFlashwSector. 

 Clock 

7.3.1 Characteristics of external clock source 

WhenwGm＞5*Gm_crit,wthewcrystalwoscillatorw illwstabilizewthewoutputwclockw

frequency.w  

Gm_crit=4*(ESR+Rs)*(2πfosc)2w*(C0+CL)2 
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CL=CS+[CEXTAL*CXTAL/(wCEXTAL+CXTAL)] 

(1)wESR:wEquivalentwserieswresistancewofwexternalwcrystal 

(2)wRs:wAwserieswresistorwconnectingwXTALwpinswandwexternalwcrystals,wusedwtow

limitwcurrent.wUserswchoosewappropriatewresistancewvalueswbasedwonwtheirwactualw

needswtowensurewthatwthewoscillationwamplitudewiswappropriate. 

(3)wfosc:wFrequencywofwexternalwcrystalwoscillator 

(4)wC0:wShuntwcapacitancewofwexternalwcrystalwoscillator 

(5)wCL:wTotalwloadwcapacitancewofwexternalwcrystalwoscillator 

(6)wCs:wStrayworwparasiticwcapacitancewonwpinswcausedwbywanywPCBwtrace 

Thewfollo ingwdiagramwsho swthewcircuitwdiagramwofwthewoscillatorwconnection. 

Figurew8wOscillatorwconnectionwcircuitwdiagram 

Peak detector
（LP mode）
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ref_clk
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（HG/LP mode）
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Pull 
down 
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ESD PAD（280Ω）

XTAL

EXTAL
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（1MΩ）

Crystal
Or

Resonator

RS CXTAL

CEXTAL

 

ThewEXTALwandwXTALwpinswcanwonlywbewconnectedwtowthewoscillatorwcomponentsw

requiredwbywthewuser. 

Thewdifferencewbet eenwLo wgainwmodewandwHighwgainwmodewiswthatw henw

selectingwLo wgainwmode,winternalwRFwiswselectedwandwexternalwRFwshouldwnotwbew

attached;wWhenwselectingwthewHighwgainwmode,wanwexternalwresistancewofw

approximatelyw1MwΩwshouldwbewusedw(aswsho nwinwthewcircuitwdiagram)wtowensurew

thewnormalwoperationwofwthewcrystal,wandwthewresistancewvaluewofwthewexternalw

resistancewiswallo edwtowfluctuatewbyw5%. 

Tablew26wExternalwClockwSourcewCharacteristics 

Symbol Parameter Condition 
Minimu

m value 

Typica

l value 

Maximu

m value 
Unit 

fOSC 
Oscillatorw

frequency 
- 4 - 40 MHz 

fin 
Inputwfrequencyw

(1) 
Externalwclockwmode - - 51 MHz 
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Symbol Parameter Condition 
Minimu

m value 

Typica

l value 

Maximu

m value 
Unit 

fin_dc 
Inputwdutywcyclew

(2) 
Externalwclockwmode 48 50 55w  % 

RF 
Feedbackw

resistance 

Lo -gainwmode - - - 
MΩ 

High-gainwmode - 1 - 

RS Serieswresistance 
Lo -gainwmode - - - 

MΩ 
High-gainwmode - 0 - 

tSU(SYSOS

C) 
StartwTime 

8MHzwLo -gainwmode - 1.5 - ms 

8MHzwHigh-gainwmode - 2.5 -w  

ms 40MHzwLo -gainwmode - 2 - 

40MHzwHigh-gainwmode - 2 - 

Gm 
Transconductanc

ewofwoscillator 

SCG_SYSOSCCFG[OSCFSEL]=”1

0”,wnamelyw4-8MHz 
2.2 - 13.7w  

mA/

V 

SCG_SYSOSCCFG[OSCFSEL]=”1

1”,wnamelyw8-40MHz 
11 - 47w  

mA/

V 

VIL inputwlo wlevel EXTALwpinwinwexternalwclockwmode VSS - 1.15 V 

VIH Inputwhighwlevel EXTALwpinwinwexternalwclockwmode 0.7*VDD - VDD V 

CEXTAL 
EXTALwpinwloadw

capacitance 
- - - - - 

CXTAL 
XTALwpinwloadw

capacitance 
- - - - - 

VPP_EXTAL 

Peak-to-peakw

amplitudewofw

oscillationwonw

EXTALwpin 

Lo -gainwmode 1.3 - -w  V 

High-gainwmode 2 - -w  V 

VPP_XTAL 

Peak-to-peakw

amplitudewofw

oscillationwonw

XTALwpin 

Lo -gainwmode - 1.0 -w  V 

High-gainwmode - 3.3 - V 

VSYSOSCO

P 

Oscillatingw

operatingwvoltage 
High-gainwmode 0.7 - -w  V 

Note: 

(1)wFrequencieswbelo w40MHzwcanwbewusedwtowreducewthewdutywcyclewtow40%~60%.wWhenwthewfrequencyw

isw41MHz~45MHz,wawdutywcyclewofwoverw40%wshallwbewmaintained.wWhenwthewfrequencywisw

45MHz~50MHz,witwiswnecessarywtowgeneratewanwADCwclockwthroughwfrequencywdivision. 
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(2)wThewdutywcyclewmaywhavewanwerrorwofw±5%. 

(3)wInwthewactualwtestingwprocess,winworderwtowavoidwthewtestwvaluewofwVpp_EXTALwbeingwlo erwthanwthewactualw

value,wawlo wcapacitancew(<5wpF)wprobewmustwbewused. 

7.3.2 Electrical characteristics of system clock generator 

7.3.2.1 HSI electrical characteristics 

Tablew27wHSIwElectricalwCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fHSI 
HSIw

frequency 
- - 48 - MHz 

∆f105 
Frequencyw

Error 
Temperaturew<w105℃ - 0.5 ±2 %fHSI 

∆f125 
Frequencyw

Error 
Temperaturew<w125℃ - 0.5 ±2.5 %fHSI 

tSU(HSI) StartwTime - - 3.4 5 μs 

Tctcj Cyclicwjitter 
HSICLKwiswusedwaswsystemw

clock 
- 300 500 ps 

T1000cj 

Overw1000w

cycleswofw

jitter 

HSICLKwiswusedwaswsystemw

clock 
- 0.04 0.1 %fHSI 

Note: 

(1) CPK_HPwiswthewCPKwinwhigh-performancewconfiguration. 

(2) Atw25℃,w∆fwisw ithinw1.5%,wcenterwvalue=48.16MHz,wCPK_wHP=1.17 

(3) Atw125℃,w∆fwisw ithinw3.3%,wcenterwvalue=47.6MHz,wCPK_wHP=2.25 

(4) Atw-40℃,w∆fwisw ithinw1.5%,wcenterwvalue=48.4MHz,wCPK_wHP=0.65 

7.3.2.2 LSI electrical characteristics 

Tablew28wLSIwElectricalwCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fLSI LSIwfrequency - - 8 - MHz 

∆f105 FrequencywError 
Temperaturew

<w105℃ 
- - ±7 %fLSI 

∆f125 FrequencywError 
Temperaturew

<w125℃ 
- - ±10 %fLSI 

tSU(LSI) StartwTime - - 15 25 μs 

Note: 
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(1) CPK_HPwiswthewCPKwinwhigh-performancewconfiguration;wCPK_LPwiswthewCPKwinwlo -po erw

configuration 

(2) Atw25℃,w∆fwisw ithinw1.5%,wcenterwvalue=8MHz,wCPK_wHP=18.19 

(3) Atw25℃,w∆fwisw ithinw1.5%,wcenterwvalue=7.99MHz,wCPK_wHP=15.71 

(4) Atw105℃,w∆fwisw ithinw3.25%,wcenterwvalue=8.06MHz,wCPK_wHP=1.7 

(5) Atw105℃,w∆fwisw ithinw3.25%,wcenterwvalue=8.13MHz,wCPK_wHP=0.96 

(6) Atw-40℃,w∆fwisw ithinw6.5%,wcenterwvalue=7.79MHz,wCPK_wHP=2.02 

(7) Atw-40℃,w∆fwisw ithinw6.5%,wcenterwvalue=7.67MHz,wCPK_wHP=0.99 

7.3.3 Electrical characteristics of low-power oscillators 

Tablew29wLPOwElectricalwCharacteristics 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fLPO 
LPOw

frequency 
- 110 128 139 KHz 

tSU(LPO) StartwTime - - - 20 μs 

7.3.4 Electrical characteristics of system PLL 

Tablew30wElectricalwCharacteristicswofwSYSPLL 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 
Maximum value Unit 

fSYSPLL 

SYSPLLw

frequencyw

range 

- 8 - 16 MHz 

fSYSPLL_IN 
SYSPLLwinputw

frequency 
- 8 - 40 MHz 

fSYSPLL_OUT 
SYSPLLwoutputw

frequency 
- 90 - 160 MHz 

fVCO_OUT 
VCOwoutputw

frequency 
- 180 - 320 MHz 

Tpj Periodwjitter 
fVCO_OUT=180MHz - 120 - ps 

fVCO_OUT=320MHz - 75 - ps 

Taj 

Overw1μsw

accumulatedw

jitter 

fVCO_OUT=180MHz - 400 - ps 

fVCO_OUT=320MHz - 300 - ps 

tLDD 
Lockwdetectionw

time 
- - - 

150×10-

6+1075(1/fSYSPLL) 
s 
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 Clock frequency 

Thewmaximumwclockwoutputwfrequencywsupportedwbywthiswequipmentwisw20MHz 

 Pin characteristics 

7.5.1 AC electrical characteristics 

Figurew9wI/OwACwCharacteristicswDefinition 

T

10%

50%

90% 10%

50%

90%

tr(IO)OUTtr(IO)OUT

The external output 

load is 50pF

If (tr+tf) is less than or equal to (2/3)T, the duty cycle is within 

(45~55%), when the load is 50pf, it can reach the maximum frequency

 

7.5.2 General AC specifications 

ThesewgeneralwspecificationswapplywtowallwsignalswconfiguredwaswGPIO,wUART,w

andwtimers. 

Tablew31wGeneralwSpecifications 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

FRST
(1) Resetwinputwfilterwpulse - - - 10 ns 

NFRST
(2) Resetwinputwunfilteredwpulse - 

Maxw

of(100ns,busw

clockwperiod) 

- - 

ns 

-
(3)(4) 

GPIOwpinwinterruptwpulsew idthw

(disablewdigitalwfaultwfilter)w-w

synchronouswpath 

- 2 - - 

Busw

clockw

cycle 

-
(5) 

GPIOwpinwinterruptwpulsew idthw

(disablewdigitalwfaultwfilter,wandw

disablewpassivewfilter)w-w

asynchronouswpath 

- 50 - - ns 

Note:w  

(1)wThewmaximumwlengthwofwthewRESETwpulsewthatwcanwbewfilteredwbywthewinternalwfilterwonlyw henwthew

passivewfilterwiswenabled. 
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(2)wThewminimumwlengthwofwthewRESETwpulsewthatwcanwbewfilteredwbywthewinternalwfilterwonlyw henwthew

passivewfilterwiswenabled.wThiswnumberwalsowdependswonwthewbuswclockwcycle.wThenwthewminimumwpulsew

 idthwthatwcauseswresetwisw250ns.wForwfasterwclockwfrequenciesw ithwclockwcycleswlesswthanw100ns,wthew

unfilteredwminimumwpulsew idthw illwbew100ns. 

(3)wThewminimumwpulsew idthwthatwensureswpassingwthroughwthewpinwsynchronouswcircuit.wShortwpulsewcanw

bewrecognizedw henwbypassingwthewsynchronizerwinwstopwandwVLPSwmodes,wbutwcannotwbewrecognizedwinw

otherwsituations. 

(4)wThewlargerwvalueswofwsynchronouswandwasynchronouswtimingwmustwbewmet. 

(5)wNowpassivewfilterwiswprovidedwatwthewinputwendwofwthesewpinswtowensurewthewshortestwpulsew idthw

recognized. 

7.5.3 Characteristics of IO port 

Tablew32wDCwCharacteristicswatw3.3V(TA=-40℃-105℃,wVDD=3.3V) 

Symbol Parameter Minimum value Typical value Maximum value Unit 

VDD IOwpo erwsupplywvoltage 2.7 3.3 4 V 

VIL Lo -levelwinputwvoltage VSS-0.3 - 0.3×VDD V 

VIH High-levelwinputwvoltage 0.7×VDD - VDD+0.3 V 

Vhys Inputwbufferwhysteresis 0.06×VDD - - mV 

Iol0 
I/Owcurrentwabsorptionwcapacityw

measuredw henwVol=0.8wV 
3 - - 

mA 

Ioh0 
I/Owcurrentwsourcewcapacityw

measuredw henwVoh=VDD-0.8V 
3.5 - - 

Iol1 
I/Owcurrentwabsorptionwcapacityw

measuredw henwVol=0.8wV 
10 - - 

Ioh1 
I/Owcurrentwsourcewcapacityw

measuredw henwVoh=VDD-0.8V 
10 - - 

IOHT Allwportswoutputwhighwcurrentwsum - - 100 

RPU 
Weakwpull-upwequivalentw

resistance 
20 - 60 kΩ 

RPD 
Weakwpull-do nwequivalentw

resistance 
20 - 60 kΩ 

Tablew33wDCwCharacteristicswatw5Vw(TA=-40℃-105℃,wVDD=5V) 

Symbol Parameter Minimum value Typical value Maximum value Unit 

VDD IOwpo erwsupplywvoltage 2.7 4 5.5 V 

VIL Lo -levelwinputwvoltage VSSw-0.3 - 0.35×VDD V 

VIH High-levelwinputwvoltage 0.7×VDD - VDD+0.3 V 

Vhys Inputwbufferwhysteresis 0.06×VDD - - mV 
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Symbol Parameter Minimum value Typical value Maximum value Unit 

Iol0 
I/Owcurrentwabsorptionwcapacityw

measuredw henwVol=0.8wV 
5 - - 

mA 

Ioh0 
I/Owcurrentwsourcewcapacityw

measuredw henwVoh=VDD-0.8V 
5 - - 

Iol1 
I/Owcurrentwabsorptionwcapacityw

measuredw henwVol=0.8wV 
20 - - 

Ioh1 
I/Owcurrentwsourcewcapacityw

measuredw henwVoh=VDD-0.8V 
20 - - 

IOHT Allwportswoutputwhighwcurrentwsum - - 100 

RPU 
Weakwpull-upwequivalentw

resistance 
20 - 50 kΩ 

RPD 
Weakwpull-do nwequivalentw

resistance 
20 - 50 kΩ 

Tablew34wACwCharacteristicsw(TA=25℃) 

- Symbol Parameter Condition 

3.3V 5V 

Unit Minimum 

value 

Maximum 

value 

Minimum 

value 

Maximum 

value 

NA 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=25pF 

6 14 4 9.6 

ns 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
7 13 7 10.4 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=50pF 

6 14 4 9.6 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
15 20 15 16 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=200pF 

36 46 22.8 46 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
33 56 22.8 43 

0 

(GPIO-

HD) 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=25pF 

6 14 4 9.6 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
7 13 7 10.4 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=50pF 

6 14 4 9.6 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
15 20 15 16 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=200pF 36 46 22.8 46 
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- Symbol Parameter Condition 

3.3V 5V 

Unit Minimum 

value 

Maximum 

value 

Minimum 

value 

Maximum 

value 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
33 56 22.8 43 

1 

(GPIO-

HD) 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=25pF 

4 6 3 6 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
5 7 3.6 6 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=50pF 

6 8 5 6 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
5 8 4 5 

tf(IO)out 
Outputwfallwtimewfromw

highwtowlo wlevel 
CL=200pF 

18 22 5 7 

tr(IO)out 
Outputwrisewtimewfromw

lo wtowhighwlevel 
20 23 5 8 

 Communication peripherals 

7.6.1 Electrical characteristics of LPUART 

ForwinformationwaboutwthewcharacteristicswofwLPUART,wpleasewreferwtowGeneralwACw

specificationswsection. 

7.6.1.1 Baud rate 

Baudwrate=Baudwclock/((OSRCFG+1)w*wBRMD). 

Forwinformationwaboutwbaudwrate,wpleasewreferwtowthewdescriptionwofw"BaudwRatew"w

inwthewUser Manual. 

7.6.2 Electrical characteristics of LPSPI 

1. ThewLo -Po erwSerialwPeripheralw Interfacew (LPSPI)wprovideswsynchronousw

serialw bus,w andw performsw masterw operationsw andw slavew operations.w Manyw

transmissionwpropertieswarewprogrammable. 

2. Thewmaximumwoutputwloadwforwallwmeasurementswisw50pF,wthewinputwconversionw

timewisw1ns,wandwthewsolderwpadwiswconfiguredw ithwthewfastestwrotationwsettingw

(DSCFG=1). 

3. AllwtimewdatawinwelectricalwcharacteristicswofwLPSPwiswrelatedwtow20%wVDDwandw

80%wVDDwthresholds. 



 

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 Pagew 57 

7.6.2.1 Electrical characteristics of LPSPI run mode  

Tablew35wElectricalwCharacteristicswofwLPSPIwRunwMode(1) 

Symb

ol 

Paramet

er 

Conditi

on 

Run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

fP 

Peripher

alwClock 

Frequen

cy 

(3) 

Masterw

Mode 
- - 40 - - 40 

MH

z 

Slavew

Mode 
- - 40 - - 40 

Mainw

loopw(lo w

speed)w

(4) 

- - 48 - - 48 

Mainw

loopw(5) 
- - 48 - - 40 

fLPSPI 

Operatin

g 

Frequen

cy 

Masterw

Mode 
- - 10 - - 10 

Slavew

Mode 
- - 10 - - 10 

Mainw

loopw(lo w

speed)w

(4) 

- - 12 - - 12 

Mainw

loopw(5) 
- - 12 - - 20 

tSPSCK 

SPSCKw

cycle 

Masterw

Mode 
100 - - 100 - - 

ns 

Slavew

Mode 
100 - - 100 - - 

Mainw

loopw(lo w

speed)w

(4) 

83 - - 83 - - 

Mainw

loopw(5) 
83 - - 50 - - 

thyst(6) 

Enablew

delayw

timew

afterw

Slavew

Mode 
- - - - - - 

ns 
Masterw

Mode 

(SPDCFG+1

)*tP-25 
- - 

(SPDCFG+

1)*tP-25 
- - 
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Symb

ol 

Paramet

er 

Conditi

on 

Run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

SPSCKw

delay 

Mainw

loopw(lo w

speed)w

(4) 

Mainw

loopw(5) 

tLEAD(7) 

Enablew

leadw

time,w

PCSwtow

SPSCKw

delay 

Slavew

Mode 
- - - - - - 

ns 

Masterw

Mode 

(PSDCFG+1

)*tp-25 
- - 

(PSDCFG+

1)*tp-25 
- - 

Mainw

loopw(lo w

speed)w

(4) 

Mainw

loopw(5) 

tWSPSCK 

(8) 

Timewofw

highw

SPSCKw

clockworw

lo w

SPSCKw

clock 

Masterw

Mode 

tspsck/2-3 - tspsck/2+3 tspsck/2-3 - tspsck/2+3 ns 

Slavew

Mode 

Mainw

loopw(lo w

speed)w

(4) 

Mainw

loopw(5) 

tac 

Slavew

access 

time 

Slavew

Mode 
- - 50 - - 50 ns 

tdis 

Slavew

MISOw

(SOUT)w

disablew

time 

Slavew

Mode 
- - 50 - - 50 ns 

tsu(in) 

Dataw

inputw

setupw

time 

Masterw

Mode 
38 - - 29 - - 

ns 
Slavew

Mode 
5 - - 3 - - 
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Symb

ol 

Paramet

er 

Conditi

on 

Run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

Mainw

loopw(lo w

speed)w

(4) 

10 - - 8 - - 

Mainw

loopw(5) 
8 - - 7 - - 

th(in) 

Dataw

inputw

holdwtime 

Masterw

Mode 
0 - - 0 - - 

ns 

Slavew

Mode 
3 - - 3 - - 

Mainw

loopw(lo w

speed)w

(4) 

3 - - 3 - - 

Mainw

loopw(5) 
3 - - 3 - - 

th(out) 

Dataw

outputw

holdwtime 

Masterw

Mode 
22 - - 15 - - 

ns 

Slavew

Mode 
4 - - 4 - - 

Mainw

loopw(lo w

speed)w

(4) 

22 - - 22 - - 

Mainw

loopw(5) 
14 - - 10 - - 

tv 

Dataw

validityw

timew

afterw

SPSCKw

edge 

Masterw

Mode 
- - 16 - - 12 

ns 

Slavew

Mode 
- - 39 - - 30 

Mainw

loopw(lo w

speed)w

(4) 

- - 10 - - 8 

Mainw

loopw(5) 
- - 16 - - 12 

tr(in) 

tf(in) 

Dataw

inputwrisew

Masterw

Mode 
- - 12 - - 12 ns 
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Symb

ol 

Paramet

er 

Conditi

on 

Run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

andwfallw

time 

Slavew

Mode 

Mainw

loopw(lo w

speed)w

(4) 

Mainw

loopw(5) 

tr(out) 

tf(out) 

Dataw

outputw

risewandw

fallwtime 

Masterw

Mode 

- - 25 - - 25 ns 

Slavew

Mode 

Mainw

loopw(lo w

speed)w

(4) 

Mainw

loopw(5) 

Notes: 

(1) Whenwenablingwthewmainwloopwmode,wthewtracewlengthwofwthewSCKwpadwshallwbewlesswthanworwequalwtow

11winches. 

(2) Whenws itchingwfromwHSRwmodewtowRUNwmode,wthewoutputwclockwofwLPSPIwshallwbewlesswthanworw

equalwtow14MHz. 

(3) fP=wLPSPIwperipheralwclock,wtP=1/fP. 

(4) Mainwloopwmodew(lo wspeed):wThewsamewaswthewconfigurationwandwfunctionwofwmainwloopwmodewinw(5),w

onlywapplicablewtowLPSPI0,wandwthewdifferencewis,watwlo wspeed,wthewclockwpadwPMB2wiswused. 

(5) Mainwloopwmode:wInwthiswmode,wsetwLPSPI_CFGR1[SAMPLE]wtow1,wandwenablewLPSPI_SCKwclockw

delaywforwsamplingwinputwdata,wonlywapplicablewtowLPSPI0.wThewclockwpadswusedwarewPMD15wandw

PME0. 

(6) ThewbaudwratewclockwofwLPSPIwiswdelayedwforwatwleastw1wcycle.wSetwSPDCFGwtow0,wandwthewrangewofw

SPDCFGwisw0~255. 

(7) ThewbaudwratewclockwofwLPSPIwiswdelayedwforwatwleastw1wcycle.wSetwPSDCFGwtow0,wandwthewrangewofw

PSDCFGwisw0~255. 

(8) Whenwselectingwanwoddwnumberwfrequencywdivider,wensurewthatwthewdutywcyclewconformswtowthisw

parameter. 
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7.6.2.2 Electrical characteristics of LPSPI high-speed run mode 

Tablew36wElectricalwCharacteristicswofwLPSPIwHigh-speedwRunwModew(1) 

Symb

ol 

Parameter 
Conditi

on 

High-speed run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

fP 

Peripheralw

Clock 

Frequency 

(3) 

Masterw

Mode 
- - 56 - - 56 

MH

z 

Slavew

Mode 
- - 56 - - 56 

Mainw

loopw

(lo w

speed)w

(4) 

- - 48 - - 48 

Mainw

loopw(5) 
- - 48 - - 48 

fLPSPI 
Operating 

Frequency 

Masterw

Mode 
- - 14(6) - - 14 

Slavew

Mode 
- - 14(6) - - 14 

Mainw

loopw

(lo w

speed)w

(4) 

- - 12 - - 12 

Mainw

loopw(5) 
- - 12 - - 24 

tSPSCK 

SPSCKw

cycle 

Masterw

Mode 
72 - - 72 - - 

ns 

Slavew

Mode 
72 - - 72 - - 

Mainw

loopw

(lo w

speed)w

(4) 

83 - - 83 - - 

Mainw

loopw(5) 
83 - - 42 - - 

thyst(7) 
Enablew

delaywtimew

Slavew

Mode 
- - - - - - ns 
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Symb

ol 

Parameter 
Conditi

on 

High-speed run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

afterw

SPSCKw

delay 

Masterw

Mode 

(SPDCFG+

1)*tP-25 
- - 

(SPDCFG+

1)*tP-25 
- - 

Mainw

loopw

(lo w

speed)w

(4) 

Mainw

loopw(5) 

tLEAD(8) 

Enablew

leadwtime,w

PCSwtow

SPSCKw

delay 

Slavew

Mode 
- - - - - - 

ns 

Masterw

Mode 

(PSDCFG+

1)*tp-25 
- - 

(PSDCFG+

1)*tp-25 
- - 

Mainw

loopw

(lo w

speed)w

(4) 

Mainw

loopw(5) 

tWSPSC

K 

(9) 

Timewofw

highw

SPSCKw

clockworw

lo w

SPSCKw

clock 

Masterw

Mode 

tspsck/2-3 - tspsck/2+3 tspsck/2-3 - tspsck/2+3 ns 

Slavew

Mode 

Mainw

loopw

(lo w

speed)w

(4) 

Mainw

loopw(5) 

tac 

Slavew

accessw

time 

Slavew

Mode 
- - 50 - - 50 ns 

tdis 

Slavew

MISO(SO

UT)w

disablew

time 

Slavew

Mode 
- - 50 - - 50 ns 
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Symb

ol 

Parameter 
Conditi

on 

High-speed run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

tsu(in) 
Datawinputw

setupwtime 

Masterw

Mode 
37(10) - - 26 - - 

ns 

Slavew

Mode 
5 - - 3 - - 

Mainw

loopw

(lo w

speed)w

(4) 

9 - - 7 - - 

Mainw

loopw(5) 
7 - - 5 - - 

th(in) 
Datawinputw

holdwtime 

Masterw

Mode 
0 - - 0 - - 

ns 

Slavew

Mode 
3 - - 3 - - 

Mainw

loopw

(lo w

speed)w

(4) 

3 - - 3 - - 

Mainw

loopw(5) 
3 - - 2 - - 

th(out) 

Dataw

outputwholdw

time 

Masterw

Mode 
23 - - 15 - - 

ns 

Slavew

Mode 
4 - - 4 - - 

Mainw

loopw

(lo w

speed)w

(4) 

22 - - 15 - - 

Mainw

loopw(5) 
14 - - 10 - - 

tv 

Dataw

validityw

timewafterw

Masterw

Mode 
- - 15 - - 11 

ns 
Slavew

Mode 
- - 36(10) - - 26 
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Symb

ol 

Parameter 
Conditi

on 

High-speed run mode (2) 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

SPSCKw

edge 

Mainw

loopw

(lo w

speed)w

(4) 

- - 9 - - 7 

Mainw

loopw(5) 
- - 15 - - 11 

tr(in) 

tf(in) 

Datawinputw

risewandw

fallwtime 

Masterw

Mode 

- - 9 - - 9 ns 

Slavew

Mode 

Mainw

loopw

(lo w

speed)w

(4) 

Mainw

loopw(5) 

tr(out) 

tf(out) 

Dataw

outputwrisew

andwfallw

time 

Masterw

Mode 

- - 25 - - 25 ns 

Slavew

Mode 

Mainw

loopw

(lo w

speed)w

(4) 

Mainw

loopw(5) 

Notes: 

(1) Whenwenablingwthewmainwloopwmode,wthewtracewlengthwofwthewSCKwpadwshallwbewlesswthanworwequalwtow

11winches. 

(2) Whenws itchingwfromwHSRwmodewtowRUNwmode,wthewoutputwclockwofwLPSPIwshallwbewlesswthanworw

equalwtow14MHz. 

(3) fP=wLPSPIwperipheralwclock,wtP=1/fP. 

(4) Mainwloopwmodew(lo wspeed):wThewsamewaswthewconfigurationwandwfunctionwofwmainwloopwmodewinw(5),w

onlywapplicablewtowLPSPI0,wandwthewdifferencewis,watwlo wspeed,wthewclockwpadwPMB2wiswused. 
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(5) Mainwloopwmode:wInwthiswmode,wsetwLPSPI_CFGR1[SAMPLE]wtow1,wandwenablewLPSPI_SCKwclockw

delaywforwsamplingwinputwdata,wonlywapplicablewtowLPSPI0.wThewclockwpadswusedwarewPMD15wandw

PME0. 

(6) OnlywGPIO-HDwPADwtypewLPSPI0wcanwachievewthewmaximumwoperatingwfrequencywfLPSPI.wOther ise,w

fLPSPI=12Mhz. 

(7) ThewbaudwratewclockwofwLPSPIwiswdelayedwforwatwleastw1wcycle.wSetwSPDCFGwtow0,wandwthewrangewofw

SPDCFGwisw0~255. 

(8) ThewbaudwratewclockwofwLPSPIwiswdelayedwforwatwleastw1wcycle.wSetwPSDCFGwtow0,wandwthewrangewofw

PSDCFGwisw0~255. 

(9) Whenwselectingwanwoddwnumberwfrequencywdivider,wensurewthatwthewdutywcyclewconformswtowthisw

parameter. 

(10) ThewmaximumwoperatingwfrequencywfLPSPI=12MHz,w hichwhaswnothingwtowdow ithwthewPADwtypewandw

LPSPIwinstance. 

(11) OnlywapplicablewtowGPIO-HDwPADwtypewLPSPI0,w ithwawmaximumwoperatingwfrequencywofw

fLPSPI=14MHz. 

7.6.2.3 Electrical characteristics of LPSPI VLPR mode 

Tablew37wElectricalwCharacteristicswofwLPSPIwVLPRwModew(1) 

Symb

ol 

Paramet

er 

Conditi

on 

VLPR mode 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

fP 

Peripher

alwClock 

Frequen

cy 

(2) 

Masterw

Mode 
- - 4 - - 4 

MH

z 

Slavew

Mode 
- - 4 - - 4 

Mainw

loopw(lo w

speed)w

(3) 

- - 4 - - 4 

Mainw

loopw(4) 
- - 4 - - 4 

fLPSPI 

Operatin

g 

Frequen

cy 

Masterw

Mode 
- - 2 - - 2 

Slavew

Mode 
- - 2 - - 2 

Mainw

loopw(lo w

speed)w

(3) 

- - 2 - - 2 
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Symb

ol 

Paramet

er 

Conditi

on 

VLPR mode 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

Mainw

loopw(4) 
- - 2 - - 2 

tSPSCK 

SPSCKw

cycle 

Masterw

Mode 
500 - - 500 - - 

ns 

Slavew

Mode 
500 - - 500 - - 

Mainw

loopw(lo w

speed)w

(3) 

500 - - 500 - - 

Mainw

loopw(4) 
500 - - 500 - - 

thyst(6) 

Enablew

delayw

timew

afterw

SPSCKw

delay 

Slavew

Mode 
- - - - - - 

ns 

Masterw

Mode 

(SPDCFG

+1)*tp-50 
- - 

(SPDCFG+

1)*tp-50 
- - 

Mainw

loopw(lo w

speed)w

(3) 

Mainw

loopw(4) 

tLEAD(7) 

Enablew

leadw

time,w

PCSwtow

SPSCKw

delay 

Slavew

Mode 
- - - - - - 

ns 

Masterw

Mode 

(PSDCFG

+1)*tp-50 
- - 

(PSDCFG+

1)*tp-50 
- - 

Mainw

loopw(lo w

speed)w

(3) 

Mainw

loopw(4) 

tWSPSCK 

(8) 

Timewofw

highw

SPSCKw

clockworw

Masterw

Mode 
tspsck/2-5 - tspsck/2+5 tspsck/2-5 - tspsck/2+5 ns 

Slavew

Mode 
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Symb

ol 

Paramet

er 

Conditi

on 

VLPR mode 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

lo w

SPSCKw

clock 

Mainw

loopw(lo w

speed)w

(3) 

Mainw

loopw(4) 

tac 

Slavew

access 

time 

Slavew

Mode 
- - 100 - - 100 ns 

tdis 

Slavew

MISOw

(SOUT)w

disablew

time 

Slavew

Mode 
- - 100 - - 100 ns 

tsu(in) 

Dataw

inputw

setupw

time 

Masterw

Mode 
78 - - 72 - - 

ns 

Slavew

Mode 
18 - - 18 - - 

Mainw

loopw(lo w

speed)w

(3) 

20 - - 20 - - 

Mainw

loopw(4) 
20 - - 20 - - 

th(in) 

Dataw

inputw

holdwtime 

Masterw

Mode 
0 - - 0 - - 

ns 

Slavew

Mode 
14 - - 14 - - 

Mainw

loopw(lo w

speed)w

(3) 

12 - - 12 - - 

Mainw

loopw(4) 
11 - - 11 - - 

th(out) 

Dataw

outputw

holdwtime 

Masterw

Mode 
29 - - 22 - - 

ns 
Slavew

Mode 
4 - - 4 - - 
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Symb

ol 

Paramet

er 

Conditi

on 

VLPR mode 

Uni

t 

3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximu

m value 

Minimum 

value 

Typical 

value 

Maximu

m value 

Mainw

loopw(lo w

speed)w

(3) 

27 - - 21 - - 

Mainw

loopw(4) 
19 - - 14 - - 

tv 

Dataw

validityw

timew

afterw

SPSCKw

edge 

Masterw

Mode 
- - 48 - - 47 

ns 

Slavew

Mode 
- - 96 - - 92 

Mainw

loopw(lo w

speed)w

(3) 

- - 44 - - 44 

Mainw

loopw(4) 
- - 48 - - 47 

tr(in) 

tf(in) 

Dataw

inputwrisew

andwfallw

time 

Masterw

Mode 

- - 9 - - 6 ns 

Slavew

Mode 

Mainw

loopw(lo w

speed)w

(3) 

Mainw

loopw(4) 

tr(out) 

tf(out) 

Dataw

outputw

risewandw

fallwtime 

Masterw

Mode 

- - 25 - - 25 ns 

Slavew

Mode 

Mainw

loopw(lo w

speed)w

(3) 

Mainw

loopw(4) 

Notes: 
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(1) Whenwenablingwthewmainwloopwmode,wthewtracewlengthwofwthewSCKwpadwshallwbewlesswthanworwequalwtow

11winches. 

(2) fP=wLPSPIwperipheralwclock,wtP=1/fP. 

(3) Mainwloopwmodew(lo wspeed):wThewsamewaswthewconfigurationwandwfunctionwofwmainwloopwmodewinw(4),w

onlywapplicablewtowLPSPI0,wandwthewdifferencewis,watwlo wspeed,wthewclockwpadwPMB2wiswused. 

(4) Mainwloopwmode:wInwthiswmode,wsetwLPSPI_CFGR1[SAMPLE]wtow1,wandwenablewLPSPI_SCKwclockw

delaywforwsamplingwinputwdata,wonlywapplicablewtowLPSPI0.wThewclockwpadswusedwarewPMD15wandw

PME0. 

(5) OnlywGPIO-HDwPADwtypewLPSPI0wcanwachievewthewmaximumwoperatingwfrequencywfLPSPI.wOther ise,w

fLPSPI=12Mhz. 

(6) ThewbaudwratewclockwofwLPSPIwiswdelayedwforwatwleastw1wcycle.wSetwSPDCFGwtow0,wandwthewrangewofw

SPDCFGwisw0~255. 

(7) ThewbaudwratewclockwofwLPSPIwiswdelayedwforwatwleastw1wcycle.wSetwPSDCFGwtow0,wandwthewrangewofw

PSDCFGwisw0~255. 

(8) Whenwselectingwanwoddwnumberwfrequencywdivider,wensurewthatwthewdutywcyclewconformswtowthisw

parameter. 

Figurew10wLPSPIwMainwModewTimingw(CLKPHA=0) 

SS output

Input the most 

significant bit
Input Bits 6~1

Input the least 

significant bit

Output the least 

significant bit
Output the most 

significant bit
Output Bits 6~1

t WSPSCK t WSPSCK

SPSCK output

CLKPOL=0
SPSCK output

CLKPOL=1

tr(in)

t f(in)

tr(out)

tf(out)

MISO input

MOSI output

tv th(out)

tSPSCK

tLEAD thyst

tsu(in) th(in)

 

Notes: 

(1) WhenwBSEN=0,wthewinputwsequencewofwMISOwiswMSB,wNo.w6-1wbits,wLSB. 

(2) WhenwBSEN=1,wthewinputwsequencewofwMISOwiswLSB,wNo.w1-6wbits,wMSB. 
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Figurew11wLPSPIwMasterwModewTimingw(CLKPHA=1) 

SS

output

MISO input

SPSCK

CLKPOL=0

Input the most 

significant bit
Input Bits 6~1

Input the least 

significant bit

Output the least significant 
bit in master mode 

Output the most significant 

bit in master mode
Output Bits 6~1

MOSI output

SPSCK
CLKPOL=1

tSPSCK

Port data Port data

tr(out)

tf(out)

tLEAD t WSPSCK

t WSPSCK

thyst

tsu(in)

tv th(out)

tr(in)

tf(in)

output

 

Notes: 

(1) WhenwBSEN=0,wthewinputwsequencewofwMISOwiswMSB,wNo.w6-1wbits,wLSB. 

(2) WhenwBSEN=1,wthewinputwsequencewofwMISOwiswLSB,wNo.w1-6wbits,wMSB. 

Figurew12wLPSPIwSlavewModewTimingw(CLKPHA=0) 

SS input

MISO output
ODCFG=0

SPSCK 
input

CLKPOL=0

Input the most 

significant bit
Input Bits 6~1

Input the least 

significant bit

Output the least 
significant bit in 

slave mode

Output the most significant 

bit in slave mode
Output Bits 6~1

tLEAD

tWSPSCK

th(in)

MOSIinput

SPSCK 

output
CLKPOL=1

tSPSCK

tWSPSCK

tsu(in)

thyst

tr(in)

tf(in)
tr(out)

tf(out)

MISO output
ODCFG=1

Output the least 
significant bit in 

slave mode

Output the most significant 

bit in slave mode
Input No. 6~1 

bits

tv th(out)

tac tdis

Note: When driving the bus, it might not match 

the valid serial data being transmitted.
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Figurew13wLPSPIwSlavewModewTimingw(CLKPHA=1) 

SS input

MISO output
ODCFG=0

SPSCK 

input
CLKPOL=0

Input the most 

significant bit
Input Bits 6~1

Input the least 

significant bit

Output the least 
significant bit in slave 

mode

Output the most significant 

bit in slave mode
Output Bits 6~1

tLEAD

t WSPSCK

th(in)

MOSI output

SPSCK output
CLKPOL=1

tSPSCK

t WSPSCK

tsu(in)

thyst

tr(in)

tf(in)
tr(out)

tf(out)

MISO
 

output
ODCFG=1

Output the least 
significant bit in slave 

mode

Output the most significant 

bit in slave mode
Input No. 6~1 bits

tv th(out)

tac tdis

Note: When driving the bus, it might not match 
the valid serial data being transmitted.
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7.6.3 Electrical characteristics of LPI2C 

ForwinformationwaboutwthewcharacteristicswofwLPI2C,wpleasewreferwtowGeneralwACw

specificationswsection. 

ForwLPI2Cwconfigurationwinformation,wpleasewreferwtowthewUser Manual. 

7.6.4 Electrical characteristics of CAN 

ForwthewbitwtimingwparameterswandwbaudwratewrequiredwforwsettingwthewCANw

protocol,wpleasewreferwtowthew"wFunctionalwdifferenceswamongwdifferentwCANw"w

sectionwofwthewCANwUser Manual. 

 Analog peripherals 

7.7.1 ADC 

7.7.1.1 Operating conditions of 12-bit ADC 

Tablew38wOperatingwconditionswofw12-bitwADC(1) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value(2) 

Maximum 

value 
Unit 

VREFH 

Highw

referencew

voltage(3) 

- 

Pleasewreferw

towthew

"Voltagewandw

Currentw

Operatingw

Requirements

"wsectionwforw

relevantwdata 

VDDA 

Pleasewreferw

towthew"Voltagew

andwCurrentw

Operatingw

Requirements

"wsectionwforw

relevantwdata 

V 

VREFL 

Lo w

referencew

voltage(3) 

- 

Pleasewreferw

towthew

"Voltagewandw

Currentw

Operatingw

Requirements

"wsectionwforw

relevantwdata 

0 

Pleasewreferw

towthew"Voltagew

andwCurrentw

Operatingw

Requirements

"wsectionwforw

relevantwdata 

mV 

VIN 
ADCwinputw

voltage 
- VREFL - VREFH V 

fADC 
ADCw

frequency 
Normalwuse(4-5) 2 40 50 MHz 

CPIN 
Pinw

capacitance 
- - 2.1 2.5 

pF 

CABUS 
Analogwbusw

capacitance 
- - 3 4 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value(2) 

Maximum 

value 
Unit 

CADC 
Samplingw

capacitance 
- - 

5.1(gain=0)..

.7.2(gain=m

ax) 

6.36(gain=0)..

.9.36(gain=ma

x) 

RSRC 
Sourcew

impedance 
fADC<4MHz - - 5 

kΩ 

RCH 

Channelw

impedance(c

hannelwselectw

s itchw

impedance) 

- - 0.650 0.780 

RADC 

Samplingw

impedance(s

amplingw

selectws itchw

impedance) 

- - 0.155 1.0 

fCONV 

ADCw

conversionw

frequency 

(7-8) 

TherewiswnowADCw

averagewhard are(6) 

towenablewcontinuousw

conversionwandw

subsequentw

conversionwtime 

46.4 928 1160 Ksps 

ConfigurewthewADCw

averagewhard arewtow

32(6),wandwenablew

continuouswconversionw

andwsubsequentw

conversionwtime 

1.45 29 36.25 Ksps 

 
ADCwpo erw

consumption 
- - 1.0 1.1(9) mA 

Notes: 

(1) Thewdatawiswobtainedwfromwawcomprehensivewevaluationwandwiswnotwtestedwinwproduction. 

(2) Unlesswother isewspecified,wthewparameterwconditionswofwtypicalwvalueswarewTA=25℃,wVDDA=5V,w

fADC=40MHz,wRAS=20ΩwandwCAS=10nF. 

(3) VREFHwandwVREFLwarewinternallywconnectedwtowVDDAwandwVSS.wWhenwthewreferencewvoltagewqualitywisw

betterwthanwSARwADC,wthewmaximumwperformancewcanwbewobtained. 

(4) ReferwtowthewUserwManualwtowsetwthewclockwandwcomparisonwcycle. 

(5) WhenwthewfrequencywiswgreaterwthanwthewmaximumwfrequencywofwthewADC,wthewADCwconversionwisw

unstable. 
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(6) Thewaveragewtemplatewnumberwofwhard arewcanwbewconfiguredwbywADC_CSTS3[HAVGCFG]. 

(7) Thiswvaluewiswtestedwunderwthewconditionwofwthewminimumwsamplingwtimewofw275ns. 

(8) ForwADCwconversionwratewcalculation,wpleasewreferwtowthewdescriptionwofw“CalibrationwFunction”winw

User Manual. 

(9) Thewtestwconditionswforwconfigurationwparametersware: 

- VDD=VDDA=VREFH=2.5V-5.5V,TA=-40℃-135℃ 

- Thewbuswclockwfrequencywisw48MHz,wthewADCwtimewfrequencywisw48MHzw(usingwHSICLK),wthew

calibrationwclockwisw24MHz,wthewsamplingwtimewiswtS=14cyc,wandwthewADCwhard arewaveragingw

timewisw3212-bitwresolution 

- Continuouswconversionwmode 

- ADC0_CH1wchannel 

Figurew14wADCwInputwImpedancewEquivalentwDiagram 

V

RSRC RF RL RCH RADC

VDD

CPIN CABUS CADC
CF

Channel 
selction

Sampling

Power circuit Filter circuit Limited current circuit  

Tablew39wMeaningswofwSymbolswinwADCwInputwImpedancewEquivalentwDiagram 

Symbol Meaning 

RL Currentwlimitingwresistance 

RSRC Sourcewimpedance 

RF Filterwresistance 

RCH Channelwimpedance 

RADC Samplingwimpedance 

CADC Samplingwcapacitance 

CABUS Analogwbuswcapacitance 

CPIN Pinwcapacitance 

CF Filterwcapacitance 
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7.7.1.2 Electrical characteristics of 12-bit ADC 

Notes: 

(1) Whenwt owADCwarewoperatedwinwparallelworwsimultaneous,wnowmatterw hetherw

samplingwiswconductedwthroughwthewsamewchannelwofwt owADCworwthroughw

differentwchannelswofweachwADC,witwmaywleadwtowreductionwofwADCw

performance.wInworderwtowreducewthewimpactwofwsynchronouswconversion,witwisw

necessarywtowstaggerwthewconversionswofwt owADC,wespeciallywinwthew

samplingwphase. 

(2) SincewthewADCwreferencewpinwandwpo erwpinwsharewthewpinwpackage,wADCw

simulationwperformancewcharacteristicswmaywbewaffectedwbywexternalwPCBw

layout.wSowitwiswnecessarywtowpaywattentionwtowPCBw iring. 

(3) AllwaccuracywassumeswthatwthewADCwiswcalibratedw ithwVREFH=VDDA=VDDw,wandw

thewcalibrationwfrequencywiswsetwtowbewlesswthanworwequalwtowhalfwofwthew

maximumwdesignatedwADCwclockwfrequency. 

Tablew40w12-bitwADCwCharacteristicsw(VDD=2.7V-4V)w(VDDA=VREFH,wVSS=wVREFL) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value(1) 

Maximum 

value 
Unit 

VDDA Supplywvoltage - 2.7 - 4 V 

IDDA_ADC 
Supplywcurrentwofw

eachwADCw(2) 
- - 0.6 - mA 

tS Samplingwtime - 275 - 

Pleasewreferwtow

thewUser 

Manual 

ns 

ET(3) 
Compositew

error(5-9) 
- - ±4 ±8 

LSB(4) ED 
Differentialwlinearw

error(5-9) 
- - ±2 - 

EL 
Integralwlinearw

error(5-9) 
- - ±3 - 

Notes: 

(1) Unlesswother isewspecified,wthewparameterwconditionswofwtypicalwvalueswarewTA=25℃,wVDDA=3V,w

fADC=40MHz,wRAS=20ΩwandwCAS=10nF. 

(2) ThewADCwconversionwratewaffectswthewADCwsupplywcurrent. 

(3) Representswcompositewerror,wincludingwoffsetwandwfull-scalewerror. 

(4) 1wLSB=(VREFHw-wVREFL)/2N 

(5) Thewparameterwiswthewaveragewvaluewduringwrunningwonlywinwanwindependentwmode.wThewperformancew

maywdecreasewaccordingwtowthewusagewofwthewequipment.wForwthewaveragewvaluewofwADC,wpleasew

referwtowthewUserwManualwtowdeterminewthewoptimalwsettingwofwADC_CSTS3[HAVGCFG]. 
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(6) InwthewADCwsignalswnearwVDD/VSS,wXTAL/EXTALworwhigh-frequencyws itchwpins,wthewperformancewofw

ADCwmaywdecrease. 

(7) ThesewvalueswcanwensurewthewperformancewofwthewADCwonwmultiplewADCwinputwchannelwpins.wWhenw

ADCwiswusedwtowmonitorwinternalwanalogwparameters,witwiswassumedwthatwthewperformancewdecreases. 

(8) AllwparameterswinwthewtablewarewparameterswofwthewADCwclockwsourcewprovidedwbywthewsystemwclock. 

(9) Inwhighwandwlo wtemperaturewenvironments,witwiswrecommendedwthatwthewADCwclockwbew16MHzwtow

ensurewthewaccuracywofwthewresults. 

Tablew41w12-bitwADCwCharacteristicsw(VDD=4V-5.5V)w(VDDAw=VREFH,wVSSw=VREFL) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value(1) 

Maximum 

value 
Unit 

VDDA Supplywvoltage - 4 - 5.5 V 

IDDA_ADC 
Supplywcurrentwofw

eachwADC(2) 
- - 1 - mA 

tS Samplingwtime - 275 - 

Pleasewreferwtow

thewUser 

Manual 

ns 

ET(3) Compositewerror(5-9) - - ±4 ±8 

LSB(4) 
ED 

Differentialwnon-

linearity(5-9) 
- - ±1.5 - 

EL 
Integralwnon-

linearity(5-9) 
- - ±2 - 

Notes: 

(1) Unlesswother isewspecified,wthewparameterwconditionswofwtypicalwvalueswarewTA=25℃,wVDDA=5V,w

fADC=40MHz,wRAS=20ΩwandwCAS=10nF. 

(2) ThewADCwconversionwratewaffectswthewADCwsupplywcurrent. 

(3) Representswstaticwerror,wincludingwoffsetwandwfull-scalewerror. 

(4) 1wLSB=(VREFHw-wVREFL)/2N 

(5) Thewparameterwiswthewaveragewvaluewduringwrunningwonlywinwanwindependentwmode.wThewperformancew

maywdecreasewaccordingwtowthewusagewofwthewequipment.wForwthewaveragewvaluewofwADC,wpleasew

referwtowthewUserwManualwtowdeterminewthewoptimalwsettingwofwADC_CSTS3[HAVGCFG]. 

(6) InwthewADCwsignalswnearwVDD/VSS,wXTAL/EXTALworwhigh-frequencyws itchwpins,wthewperformancewofw

ADCwmaywdecrease. 

(7) ThesewvalueswcanwensurewthewperformancewofwthewADCwonwmultiplewADCwinputwchannelwpins.wWhenw

ADCwiswusedwtowmonitorwinternalwanalogwparameters,witwiswassumedwthatwthewperformancewdecreases. 

(8) AllwparameterswinwthewtablewarewparameterswofwthewADCwclockwsourcewprovidedwbywthewsystemwclock. 

Notes: 
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(1) ThewusewofwtriplewbondingwinwpackageswsuchwaswLQFP100wandwLQFP64wcanwleadwtowawdecreasewinw

ADCwperformance. 
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7.7.2 Comparator with internal 8-bit DAC 

Tablew42wElectricalwCharacteristicswofwComparatorw ithwinternalw8-bitwDAC 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

IDDH 

Supplywcurrentw

(1) 

High-

speedw

mode 

-40℃w -w105℃ - 230 300 

μA 

IDDL 

Lo -

speedw

mode 

-40℃w -w105℃ - 6 13 

VIN 

DACwinputw

voltage(Analogw

inputwvoltage)w

(1) 

- 0 0-VDDA VDDA V 

VOSH 
Inputwoffsetw

voltage 

High-

speedw

mode 

-40℃w -w105℃ -25 ±1 25 

mV 

VOSL 
Inputwoffsetw

voltage 

Lo -

speedw

mode 

-40℃w -w105℃ -40 ±4 40 

tPDH_100 

Propagationw

delay(2) 

High-

speedw

mode 

-40℃w -w105℃ - 35 300 ns 

tPDL_100 

Lo -

speedw

mode 

-40℃w -w105℃ - 0.5 3 μs 

tPDH_30 

Propagationw

delay(3) 

High-

speedw

mode 

-40℃w -w105℃ - 70 500 ns 

tPDL_30 

Lo -

speedw

mode 

-40℃w -w105℃ - 1 5 

μs tIDH 

Initializationw

delay(4) 

High-

speedw

mode 

-40℃w -w125℃ - 1.5 3 

tIDL 

Lo -

speedw

mode 

-40℃w -w105℃ - 10 30 

Vhyst0 

Analogw

comparatorw

hysteresis 

hyst0 -40℃w -w105℃ - 0 - 

mV 
Vhyst1 

hyst1 

High-

speedw

mode 

-40℃w -w105℃ - 19 66 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

hyst1 

Lo -

speedw

mode 

-40℃w -w105℃ - 15 40 

Vhyst2 

hyst2 

High-

speedw

mode 

-40℃w -w105℃ - 34 133 

hyst2 

Lo -

speedw

mode 

-40℃w -w105℃ - 23 80 

Vhyst3 

hyst3 

High-

speedw

mode 

-40℃w -w105℃ - 46 200 

hyst3 

Lo -

speedw

mode 

-40℃w -w105℃ - 32 120 

IDAC8 

8-bitwDACw

currentwadderw

(enabled) 

3.3Vwreferencewvoltage - 6 9 

μA 
5Vwreferencewvoltage - 10 16 

ED 
Differentialw

linearwerror 
- -0.5 - 0.5 

LSB(6) 

EL 
Integralwlinearw

error(5) 
- -0.75 - 0.75 

tIS 

Initializationw

andws itchingw

stabilitywtime 

- - - 30 μs 

Notes: 

(1) VoltagewinputwdifferencewofwIDDH/DDLwisw>200mV 

(2) Applyw±(100mVw+wVhyst0/1/2/3w+wmaximumwVOSH/OSL)waroundwthews itchingwpoint. 

(3) Applyw±(30mVw+w2w*wVhyst0/1/2/3w+wmaximumwVOSH/OSL)waroundwthews itchingwpoint. 

(4) Applyw±(100mVw+wVhyst0/1/2/3). 

(5) Calculatewthroughwlinearwregressionwleastwsquarewmethod. 

(6) 1LSB=referencewvoltage/256 
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Note:wIfwthewinputwsignalwofwthewcomparatorwiswclosewtowVDD/VSSworwXTAL/EXTALworws itchwpins,wcrossw

couplingwmaywoccur,w hichwcanwbewsolvedwbywsettingwhysteresiswtowobtainwthewcomparatorwperformance.w

Besides,w henwperformingwnoisewfilteringwonwthewinputwsignals,wanwexternalwcapacitorw(1nF)wshallwbewused.w

Andwthewsourcewdriverwshallwnotwbew eakw(itwiswrecommendedwthatwthewsignalwpullwup/pullwdo nwbewlessw

thanw50K). 

Thewcurvewbelo wsho swLevel-3whysteresis,wLevel-2whysteresis,wLevel-1w

hysteresis,wandwLevel-0whysteresiswfromwtopwtowbottom. 

Figurew15wTypicalwhysteresiswvs.wVinwlevel(VDDA=3.3V,PMSEL=0) 

 

Figurew16wTypicalwhysteresiswvs.wVinwlevel(VDDA=3.3V,PMSEL=1) 
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Figurew17wTypicalwhysteresiswvs.wVinwlevel(VDDA=5V,PMSEL=0) 

 

Figurew18wTypicalwhysteresiswvs.wVinwlevel(VDDA=5V,PMSEL=1) 
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 Debugging module 

7.8.1 SWD electrical specifications 

7.8.1.1 Electrical specifications for SWD run mode 

Tablew43wElectricalwSpecificationwforwSWDwRunwMode 

Symbol Parameter Condition 

Operation Modes 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

fSWClK 

SWDwclockw

operatingw

frequency 

- - - 25 - - 25 MHz 

tSWClK 
SWDwclockw

cycle 
- 1/fSWDCLK - - 1/fSWDCLK - - 

ns 

tr(SWClK) 

tf(SWClK) 

SWDwclockw

risewandw

fallwtime 

- - - 5 - - 5 

tcp (SWClK) 

SWCLKw

clockw

pulsew

 idth 

- 
tSWDCLK/2-

5 
- tSWDCLK/2+5 

tSWDCLK/2-

5 
- tSWDCLK/2+5 

tsu(SWClK) 

Beforewthew

SWDwclockw

rises,w

SWDIOw

inputwdataw

setupwtime 

- 4 - - 4 - - 

th(SWDIO) 

Afterwthew

SWDwclockw

rises,w

SWDIOw

inputwdataw

holdwtime 

- 3 - - 3 - - 

tv(SWD) 

SWDwclockw

highwtow

SWDIOw

datawvalid 

- - - 38 - - 29 

tiv(SWD) 

SWDwclockw

highwtow

SWDIOw

dataw

invalid 

- 0 - - 0 - - 
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Symbol Parameter Condition 

Operation Modes 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

th-Z(SWD) 

SWDwclockw

highwtow

SWDIOw

highw

resistance 

- - - 38 - - 34 

7.8.1.2 Electrical specifications for SWD high-speed run mode 

Tablew44wElectricalwSpecificationwforwSWDwHigh-speedwRunwMode 

Symbol Parameter Condition 

High-speed run mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

fSWClK 

SWDwclockw

operatingw

frequency 

- - - 25 - - 25 MHz 

tSWClK 
SWDwclockw

cycle 
- 1/fSWDCLK - - 1/fSWDCLK - - 

ns 

tr(SWClK) 

tf(SWClK) 

SWDwclockw

risewandwfallw

time 

- - - 6 - - 6 

tcp (SWClK) 

SWCLKw

clockwpulsew

 idth 

- 
tSWDCLK/2-

5 
- tSWDCLK/2+5 

tSWDCLK/2-

5 
- tSWDCLK/2+5 

tsu(SWClK) 

Beforewthew

SWDwclockw

rises,w

SWDIOw

inputwdataw

setupwtime 

- 4 - - 4 - - 

th(SWDIO) 

Afterwthew

SWDwclockw

rises,SWDIOw

inputwdataw

holdwtime 

- 3 - - 3 - - 

tv(SWD) 

SWDwclockw

highwtow

SWDIOwdataw

valid 

- - - 38 - - 29 
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Symbol Parameter Condition 

High-speed run mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

tiv(SWD) 

SWDwclockw

highwtow

SWDIOwdataw

invalid 

- 0 - - 0 - - 

th-Z(SWD) 

SWDwclockw

highwtow

SWDIOwhighw

resistance 

- - - 38 - - 34 

7.8.1.3 Electrical characteristics of SWD VLPR mode 

Tablew45wElectricalwSpecificationwforwSWDwVLPRwMode 

Symbol Parameter Condition 

VLPR mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

fSWClK 

SWDwclockw

operatingw

frequency 

- - - 10 - - 10 MHz 

tSWClK 
SWDwclockw

cycle 
- 1/fSWDCLK - - 1/fSWDCLK - - 

ns 

tr(SWClK) 

tf(SWClK) 

SWDwclockw

risewandwfallw

time 

- - - 4 - - 4 

tcp (SWClK) 

SWCLKw

clockwpulsew

 idth 

- 
tSWDCLK/2-

5 
- tSWDCLK/2+5 

tSWDCLK/2-

5 
- tSWDCLK/2+5 

tsu(SWClK) 

Beforewthew

SWDwclockw

rises,w

SWDIOw

inputwdataw

setupwtime 

- 16 - - 16 - - 

th(SWDIO) 

Afterwthew

SWDwclockw

rises,SWDIOw

inputwdataw

holdwtime 

- 10 - - 10 - - 
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Symbol Parameter Condition 

VLPR mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

tv(SWD) 

SWDwclockw

highwtow

SWDIOwdataw

valid 

- - - 77 - - 70 

tiv(SWD) 

SWDwclockw

highwtow

SWDIOwdataw

invalid 

- 0 - - 0 - - 

th-Z(SWD) 

SWDwclockw

highwtow

SWDIOwhighw

resistance 

- - - 77 - - 70 

Figurew19wSWDwClockwInputwTime 

SWD Clock input

Tcpw（SWCK） Tcpw（SWCK）

tSWCK

tr( SWCK)

tf( SWCK)

tr( SWCK)

tf( SWCK)
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Figurew20wSWDwInput/OutputwDatawTime 

SWCK

SWDIO

SWDIO

SWDIO

Input data valid

Output data valid

sut (SWDIO)

ht (SWDIO)

th-Z（SWD）

tv（SWDIO）

tiv（SWDIO）
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7.8.2 Electrical characteristics of JTAG 

7.8.2.1 Electrical characteristics of JTAG run mode 

Tablew46wElectricalwCharacteristicswofwJTAGwRunwMode 

Symbol Parameter Condition 

Operation Modes 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

fTCLK 

TCLKw

operatingw

frequency 

Boundaryw

scan 
- - 20 - - 20 MHz 

JTAG - - 20 - - 20 

ns 

tcp (TCLK) 

TCLKw

clockw

pulsew

 idth 

Boundaryw

scan 
tTCLK/2-5 - tTCLK/2+5 tTCLK/2-5 - tTCLK/2+5 

JTAG 

tTCLK 
TCLKw

cycle 
- 1/fTCLK - - 1/fTCLK - - 

tr(TCLK) 

tf(TCLK) 

TCLKwrisew

andwfallw

time 

- - - 3 - - 3 

tv(BSO) 

TCLKwlo w

tow

boundaryw

scanw

outputw

datawvalid 

- - - 32 - - 28 

tiv(BSO) 

TCLKwlo w

tow

boundaryw

scanw

outputw

dataw

invalid 

- 0 - - 0 - - 

tv(TDO) 

TCLKwlo w

towTDOw

datawvalid 

- - - 32 - - 28 

tiv(TDO) 

TCLKwlo w

towTDOw

dataw

invalid 

- 0 - - 0 - - 
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Symbol Parameter Condition 

Operation Modes 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

tsu(BSI) 

Boundaryw

scanwinputw

datawsetupw

time 

TCLKw

rises 
5 - - 5 - - 

th(BSI) 

Boundaryw

scanwinputw

datawholdw

time 

Afterw

TCLKw

rises 

5 - - 5 - - 

th-Z(BS) 

Outputw

highw

resistance 

TCLKwisw

lo erwthanw

boundaryw

scan 

- - 32 - - 28 

th-Z(TDO) 

Outputw

highw

resistance 

Whenw

TCLKwisw

lo erwthanw

TDO 

- - 32 - - 28 

tsu(TTI) 

TMSwandw

TDIwinputw

datawsetupw

time 

TCLKw

rises 
3 - - 3 - - 

th(TTI) 

TMSwandw

TDIwinputw

datawholdw

time 

Afterw

TCLKw

rises 

2 - - 2 - - 

7.8.2.2 Electrical characteristics of JTAG high-speed run mode 

Tablew47wElectricalwCharacteristicswofwJTAGwHigh-speedwRunwMode 

Symbol Parameter Condition 

High-speed run mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

fTCLK 

TCLKw

operatingw

frequency 

Boundaryw

scan 
- - 20 - - 20 MHz 

JTAG - - 20 - - 20 

ns 

tcp (TCLK) 
TCLKw

clockw

Boundaryw

scan 
tTCLK/2-5 - tTCLK/2+5 tTCLK/2-5 - tTCLK/2+5 
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Symbol Parameter Condition 

High-speed run mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

pulsew

 idth JTAG 

tTCLK 
TCLKw

cycle 
- 1/fTCLK - - 1/fTCLK - - 

tr(TCLK) 

tf(TCLK) 

TCLKwrisew

andwfallw

time 

- - - 3 - - 3 

tv(BSO) 

TCLKwlo w

tow

boundaryw

scanw

outputw

datawvalid 

- - - 32 - - 28 

tiv(BSO) 

TCLKwlo w

tow

boundaryw

scanw

outputw

dataw

invalid 

- 0 - - 0 - - 

tv(TDO) 

TCLKwlo w

towTDOw

datawvalid 

- - - 32 - - 28 

tiv(TDO) 

TCLKwlo w

towTDOw

dataw

invalid 

- 0 - - 0 - - 

tsu(BSI) 

Beforew

TCLKw

rises,w

boundaryw

scanwinputw

datawsetupw

time 

- 5 - - 5 - - 
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Symbol Parameter Condition 

High-speed run mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

th(BSI) 

Afterw

TCLKw

rises,w

boundaryw

scanwinputw

datawholdw

time 

- 5 - - 5 - - 

th-Z(BS) 

TCLKw

fallingw

edgewtow

boundaryw

scanw

outputw

highw

resistance 

- - - 32 - - 28 

th-Z(TDO) 

TCLKw

fallingw

edgewtow

TDOwhighw

resistance 

- - - 32 - - 28 

tsu(TTI) 

Beforew

TCLKw

rises,TMSw

andwTDIw

inputwdataw

setupwtime 

- 3 - - 3 - - 

th(TTI) 

Afterw

TCLKw

rises,TMSw

andwTDIw

inputwdataw

holdwtime 

- 2 - - 2 - - 
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7.8.2.3 Electrical characteristics of TAG VLPR mode 

Tablew48wElectricalwCharacteristicswofwJTAGwVLPRwMode 

Symbol Parameter Condition 

VLPR mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

fTCLK 

TCLKw

operatingw

frequency 

Boundaryw

scan 
- - 10 - - 10 MHz 

JTAG - - 10 - - 10 

ns 

tcp (TCLK) 

TCLKw

clockw

pulsew

 idth 

Boundaryw

scan 
tTCLK/2-5 - tTCLK/2+5 tTCLK/2-5 - tTCLK/2-5 

JTAG 

tTCLK 
TCLKw

cycle 
- 1/fTCLK - - 1/fTCLK - 1/fTCLK 

tr(TCLK) 

tf(TCLK) 

TCLKwrisew

andwfallw

time 

- - - 3 - - 3 

tv(BSO) 

TCLKwlo w

tow

boundaryw

scanw

outputw

datawvalid 

- - - 80 - - 80 

tiv(BSO) 

TCLKwlo w

tow

boundaryw

scanw

outputw

dataw

invalid 

- 0 - - 0 - - 

tv(TDO) 

TCLKwlo w

towTDOw

datawvalid 

- - - 80 - - 80 
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Symbol Parameter Condition 

VLPR mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

tiv(TDO) 

TCLKwlo w

towTDOw

dataw

invalid 

- 0 - - 0 - - 

tsu(BSI) 

Beforew

TCLKw

rises,w

boundaryw

scanwinputw

datawsetupw

time 

 15 - - 15 - - 

th(BSI) 

Afterw

TCLKw

rises,w

boundaryw

scanwinputw

datawholdw

time 

 8 - - 8 - - 

th-Z(BS) 

TCLKw

fallingw

edgewtow

boundaryw

scanw

outputw

highw

resistance 

 - - 80 - - 80 

th-Z(TDO) 

TCLKw

fallingw

edgewtow

TDOwhighw

resistance 

 - - 80 - - 80 
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Symbol Parameter Condition 

VLPR mode 

Unit 
3.3V IO 5V IO 

Minimum 

value 

Typical 

value 

Maximum 

value 

Minimum 

value 

Typical 

value 

Maximum 

value 

tsu(TTI) 

Beforew

TCLKw

rises,wTMSw

andwTDIw

inputwdataw

setupwtime 

 15 - - 15 - - 

th(TTI) 

Afterw

TCLKw

rises,wTMSw

andwTDIw

inputwdataw

holdwtime 

 8 - - 8 - - 

Figurew21wTCLKwInputwTiming 

 TCLK input

t TCLK

t cpw（ TCLK ） t cpw（ TCLK ）

tr
tf(TCLK)

(TCLK) tr
tf(TCLK)

(TCLK)
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Figurew22wJTAGwBoundarywScanwTiming 

TCLK

Output data Input data valid

Output data valid

th-Z(BS)

tiv(BSO)

tv(BSO)

Output data 

Output data 

sut (BSI)

ht (BSI)

 

Figurew23wTDOwTiming 

TCLK

Output data Input data valid

Output data valid

th-Z(TDO)

tiv(TDO)

tv(TDO)

Output data

Output data

sut (TTI)

ht (TTI)
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 Temperature characteristics 

7.9.1 General precautions for specifications at maximum junction 

temperature 

CalculationwofwchipwjunctionwtemperaturewTJwcanwbewobtainedwfromwthewfollo ingw

equation: 

TJ=w(RθJA×PD)+TA 

Where:wRθJAwrepresentswthewthermalwresistancewofwthewjointwtowthewenvironmentw

(℃/W),wPDwrepresentswthewpo erwdissipationwofwthewpackagew(W),wandwTAw

representswthewambientwtemperaturewofwthewpackagingw(℃). 

Thewthermalwresistancewconnectedwtowthewenvironmentwiswanwindustrywstandardw

value,wandwcanwbewusedwtowestimatewthewtemperaturewcharacteristicswquicklywandw

conveniently.wUsuallywitwiswdeterminedwbywt owvalues:wthewdeterminedwofwthew

single-layerwboardswandwthewvaluewmeasuredwonwthewdouble-layerwboards.wWhichw

valuewiswcloserwtowthewapplicationwdependswonwthewpo erwconsumedwbywotherw

componentswonwthewboard.wThewvalueswonwthewsingle-layerwboardswarewapplicablew

towtightlywencapsulatedwprintedwcircuitwboards;wifwthewpo erwconsumptionwofwthew

boardwiswlo wandwthewcomponentswarew ellwseparated,wthewvaluewobtainedwonwthew

boardw ithwanwinternalwplanewiswmorewsuitable. 

Whenwusingwawradiator,wthewthermalwresistancewinwthewfollo ingwequationwisw

expressedwaswthewsumwofwthewthermalwresistancewconnectedwtowthewshellwandwthew

ambientwthermalwresistance: 

RθJAw=wRθCAw+wRθJC 

Where:wRθJAwrepresentswthewthermalwresistancew(℃/W)wofwthewjointwtowthew

environment,wRθCAwrepresentswambientwthermalwresistancew(℃/W),wandwRθJCw

representswthewthermalwresistancew(℃/W)wofwthewjointwtowthewshell. 

ThewvaluewofwRθJCwiswrelatedwtowthewequipmentwandwiswnotwcontrolledwbywusers.w

UserswcanwchangewthewinstancewtowthewambientwthermalwresistancewRθCAwbyw

controllingwthewthermalwenvironment.wForwexample,wuserswcanwchangewthewheatw

dissipationwofwthewprintedwcircuitwboardwaroundwthewequipment,wthewairflo waroundw

thewequipment,winterfacewmaterials,w iringwonwthewprintedwcircuitwboard,worw

dimensionswofwthewradiator. 

Whenwthewradiatorwiswnotwused,wthewthermalwcharacterizationwparametersw(ψJT)w

canwbewusedwtowdeterminewthewjunctionwtemperaturewofwthewdevicewinwthew

application,wandwthewfollo ingwequationwcanwbewusedwtowmeasurewthewcenterw

temperaturewatwthewtopwofwthewpackagewshell: 

TJ=TT+(ψJT×PD) 
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Where:wTTwrepresentswthewtemperaturewofwthewthermocouplewatwthewtopwofwthew

packagew(℃),wψJTwrepresentswthewthermalwcharacterizationwparameterw(℃/W),w

andwPDwrepresentswthewpo erwdissipationwofwthewpackagew(W). 

AccordingwtowthewJESD51-2wstandard,wthewtemperaturewcharacteristicwparametersw

arewmeasuredw ithwawNo.w40wT-typewthermocouplewconnectedwtowthewcenterwofwthew

topwofwthewpackagew ithwepoxywresin. 

Note: 

(1) Thewthermocouplew irewshallwbewlaidwflatwonwthewpackagewshellwtowavoidwmeasurementwerrorswcausedw

bywthewcoolingweffectwofwthewthermocouplew ires. 

(2) Ensurewthatwthewthermocouplewjunctionwiswlocatedwonwthewpackage.wPlacewawsmallwamountwofwepoxyw

resinwonwthewthermocouplewjunctionwandwplacewitwonwthewapproximatelyw1mmw irewextendingwfromwthew

junction. 

7.9.2 Temperature characteristics 

Tablew49wTemperaturewCharacteristics 

Symbol Parameter Condition 
Package 

Unit 
LQFP64 LQFP100 

RθJA(1) 

Thermalwresistance,wjointwtow

thewenvironmentw(naturalw

convection) 

Single-layerwboardw

(1s) 
61 52 

℃/W 

Double-layerw

boardw(1s1p) 
45 42 ℃/W 

Four-layerwboardw

(2s2p) 
43 40 

℃/W 

RθJMA(1) 

Thermalwresistance,wjointtow

thewenvironmentw(forcedw

convection,w200wfeet/min) 

Single-layerwboardw

(1s) 
49 42 

℃/W 

Double-layerw

boardw(1s1p) 
38 35 

℃/W 

Four-layerwboardw

(2s2p) 
36 34 

℃/W 

RθJC(2) Thermalwresistance,wjointwtow

thewshell 
- 12 12 

℃/W 

RθJB(3) Thermalwresistance,wjointwtow

thewboard 

- 
25 25 

℃/W 

ψJT(4) Thermalwresistance,wjointwtow

thewtopwofwthewpackage 

Naturalwconvection 
2 2 

℃/W 

Notes: 

(1) Thewsizewofwtubewcore,wthermalwresistancewofwpackage,wthermalwresistancewofwboard,wambientw

temperature,winstallationwpositionw(board)wtemperature,wairwflo wrate,wpo erwconsumptionwonwthew

chip,wandwpo erwconsumptionwofwotherwcomponentswonwthewboardwallwaffectwthewjunctionwtemperature,w

andwthewjunctionwtemperaturewiswawfunctionwofwthesewparameters. 
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(2) Indicateswthewthermalwresistancewbet eenwthewmoldwandwthewsurfacewofwthewshell,wmeasuredwthroughw

thewcoldwplatewmethod. 

(3) Indicateswthewthermalwresistancewbet eenwthewchipwandwthewprintedwcircuitwboard.wThewtemperaturewofw

thewboardwiswmeasuredwonwthewtopwsurfacewofwthewboardwnearwthewpackage. 

(4) Thermalwcharacterizationwparameter,windicatingwthewtemperaturewdifferencewbet eenwthewjunctionw

temperaturewandwthewtopwofwthewpackage.wWhenwGreekwalphabetwiswnotwavailable,wthiswparameterw illw

bewexpressedwaswPsiwJT. 
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8 Package Information 

 LQFP100 package information 

Figurew24wLQFP100wPackagewDiagram 

 

(1) Thewfigurewiswnotwdra nwtowscale. 
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(2) AllwpinswshouldwbewsolderedwtowthewPCB. 

Tablew50wLQFP100wPackagewData 

DIMENSION LIST(FOOTPRINT: 2.00) 

S/N SYM DIMENDIONS REMARKS 

1 A MAX.w1.600 OVERALLwHEIGHT 

2 A2 1.400±0.050 PKGwTHICKNESS 

3 D 16.000±0.200 LEADwTIPwTOwTIP 

4 D1 14.000±0.100 PKGwLENGTH 

5 E 16.000±0.200 LEADwTIPwTOwTIP 

6 E1 14.000±0.100 PKGwWDTH 

7 L 0.600±0.150 FOOTwLENGTH 

8 L1 1.000wREF LEADwLENGTH 

9 e 0.500wBASE LEADwPITCH 

10 Hw(REF) (12.00) CUMwLEADwPITCH 

11 b 0.22±0.050 LEADwWIDTH 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew25wLQFP100w-w100wPins,w14wxw14mmwWeldingwLayoutwRecommendations 

 

Note:wDimensionswarewmarkedwinwmillimeters. 
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Figurew26wLQFP100w-w100wPins,w14wxw14mmwDiagram 

APM32F445
xxxx

XXXX
XX

G ee h y

P ro d uc t  S e ri e s

Specific model

Arm

Year and week

Version

PIN1
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 LQFP64 package information 

Figurew27wLQFP64wPackagewDiagram 

 

(1) Thewfigurewiswnotwdra nwtowscale. 

(2) AllwpinswshouldwbewsolderedwtowthewPCB. 
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Tablew51wLQFP64wPackagewData 

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 0.500BASE LEADPITCH 

10 H(REF.) (7.500) GUM.LEADPITCH 

11 b 0.220±0.050 LEADWIDTH 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew28wLQFP64wWeldingwLayoutwRecommendations 

16

1.2

7.8

12.7

1

17

32 0.300.5

10.3

12.7

64

49

48 33

10.3

 

Note:wDimensionswarewmarkedwinwmillimeters. 
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Figurew29wLQFP64w-w64wPins,w10wxw10mmwDiagram 
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 LQFP48 package information 

Figurew30wLQFP48wPackagewDiagram 
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(1) Thewfigurewiswnotwdra nwtowscale. 

(2) AllwpinswshouldwbewsolderedwtowthewPCB. 

Tablew52wLQFP48wPackagewData 

DIMENSION LIST(FOOTPRINT: 2.00) 

S/N SYM DIMENDIONS REMARKS 

1 A MAX.w1.60 OVERALLwHEIGHT 

2 A1 0.1±0.05 STANDOFF 

3 A2 1.40±0.05 PKGwTHICKNESS 

4 D 9.00±0.20 LEADwTIPwTOwTIP 

5 D1 7.00±0.10 PKGwLENGTH 

6 E 9.00±0.20 LEADwTIPwTOwTIP 

7 E1 7.00±0.10 PKGwWDTH 

8 L 0.60±0.15 FOOTwLENGTH 

9 L1 1.00wREF LEADwLENGTH 

10 T 0.15 LEADwTHICKNESS 

11 T1 0.127±0.03 LEADwBASEwMETALwTHICKNESS 

12 a 0°~7° FOOTwANGLE 

13 b 0.22±0.02 LEADwWIDTH 

14 b1 0.20±0.03 LEADwBASEwMETALwWIDTH 

15 e 0.50wBASE LEADwPITCH 

16 H(REF.) (5.50) CUM.wLEADwPITCH 

17 aaa 0.2 PROFILEwOFwLEADwTIPS 
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DIMENSION LIST(FOOTPRINT: 2.00) 

18 bbb 0.2 PROFILEwOFwMOLDwSURFACE 

19 ccc 0.08 FOOTwCOPLANARITY 

20 ddd 0.08 FOOTwPOSITION 

Note:wDimensionswarewmarkedwinwmillimeters. 

Figurew31wLQFP48wWeldingwLayoutwRecommendations 

 

Note:wDimensionswarewmarkedwinwmillimeters. 
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Figurew32wLQFP48-48wPins,w7wxw7mmwDiagram 
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xxxx

XXXX
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Specific model

Arm

Year and week

PIN1
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9 Packaging Information 

 Tray packaging 

Figurew33wTraywPackagingwDiagram 

 

TraywDimensions 
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Allwphotoswarewforwreferencewonly,wandwthewappearancewiswsubjectwtowthewproduct 

Tablew53wTraywPackagingwParameterwSpecificationwTable 

Device 
Packagew

Type 
Pins SPQ 

X-Dimension 

(mm) 

Y-Dimension 

(mm) 

X-Pitch 

(mm) 

Y-Pitch 

(mm) 

Trayw

Length 

(mm) 

Trayw

Width 

(mm) 

APM32F445VET7 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9 

APM32F445VCT7 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9 

APM32F445RET7 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9 

APM32F445RCT7 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9 

APM43F445CET7 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9 

APM43F445CCT7 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9 
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10 Ordering Information 

Figurew34wProductwInformationwNamingwRules 

Product Name 

APM32F445 

Example Difinition Name Information 

APM32 Series APM32 Armwcore-basedw32-bitwMCU 

F Type F Foundation 

445 Sub-Series 445 High-performance 

C NumberswofwPinw  

C 48wpins 

R 64wpins 

V 100wpins 

C FlashwSize 
C 256KB 

E 512KB 

T Package T LQFP 

7 Temperaturewrange 7 -40℃~105℃ 

Blank Option Blank Tray 

Tablew54wOrderingwInformationwTable 

Order Code 
Dominant 

frequency 
Flash(KB) SRAM(KB) EEPROM(KB) Package SPQ 

Temperature 

range 

APM32F445CET7 112MHz 512 64 4 LQFP48 2500 -40℃~105℃ 

APM32F445CCT7 112MHz 256 64 4 LQFP48 2500 -40℃~105℃ 

APM32F445RET7 112MHz 512 64 4 LQFP64 1600 -40℃~105℃ 

APM32F445RCT7 112MHz 256 64 4 LQFP64 1600 -40℃~105℃ 

APM32F445VET7 112MHz 512 64 4 LQFP100 900 -40℃~105℃ 

APM32F445VCT7 112MHz 256 64 4 LQFP100 900 -40℃~105℃ 

Note:wSPQw= SmallestwPackagingwQuantity. 
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11 Commonly Used Function Module Denomination 

Tablew55wCommonlywUsedwFunctionwModulewDenomination 

Full name Abbreviation 

Resetwmanagementwunit RMU 

Clockwmanagementwunit CMU 

Resetwandwclockwmanagement RCM 

ExternalwInterrupt EINT 

General-purposewIO GPIO 

MultiplexingwIO AFIO 

Wake-upwcontroller WUPT 

Buzzer BUZZER 

Independentw atchdogwtimer IWDT 

Windo w atchdogwtimer WWDT 

Timer TMR 

CRCwcontroller CRC 

Po erwManagementwUnit PMU 

DMAwcontroller DMA 

Analog-to-digitalwconverter ADC 

Real-timewclock RTC 

Externalwmemorywcontroller EMMC 

Controllerwlocalwareawnet ork CAN 

I2CwInterface I2C 

Serialwperipheralwinterface SPI 

Universalwasynchronouswtransmitterwreceiver UART 

Universalwsynchronouswandwasynchronouswtransmitterwreceiver USART 

Flashwinterfacewcontrolwunit FMC 

Securewdigitalwinput/output SDIO 

Digitalwcamerawinterface DCI 
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12 Revision History 

Tablew56wDocumentwRevisionwHistory 

Date Version Revision History 

Decemberw2025 1.0 ⚫ Initial Release 

Januaryw2026 1.1 ⚫ Updated LQFP48 screen printing diagram 
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Statement 

 

ThiswdocumentwiswformulatedwandwpublishedwbywGeehywSemiconductorwCo.,w

Ltd.w(hereinafterwreferredwtowasw“Geehy”).wThewcontentswinwthiswdocumentwarew

protectedwbywla swandwregulationswofwtrademark,wcopyrightwandwsoft arew

copyright.wGeehywreserveswthewrightwtowmakewcorrectionswandwmodificationswtow

thiswdocumentwatwanywtime.wReadwthiswdocumentwcarefullywbeforewusingwGeehyw

products.wOncewyouwusewthewGeehywproduct,witwmeanswthatwyouw(hereinafterw

referredwtowaswthew“users”)whavewkno nwandwacceptedwallwthewcontentswofwthisw

document.wUserswshallwusewthewGeehywproductwinwaccordancew ithwrelevantwla sw

andwregulationswandwthewrequirementswofwthiswdocument. 

1.wO nership 

Thiswdocumentwcanwonlywbewusedwinwconnectionw ithwthewcorrespondingwchipw

productsworwsoft arewproductswprovidedwbywGeehy.wWithoutwthewpriorwpermissionw

ofwGeehy,wnowunitworwindividualwmaywcopy,wtranscribe,wmodify,weditworwdisseminatew

allworwpartwofwthewcontentswofwthiswdocumentwforwanywreasonworwinwanywform. 

Thew“极海”worw“Geehy”w ordsworwgraphicsw ithw“®”worw“TM”winwthiswdocumentw

arewtrademarkswofwGeehy.wOtherwproductworwservicewnameswdisplayedwonwGeehyw

productswarewthewpropertywofwtheirwrespectivewo ners. 

2.wNowIntellectualwPropertywLicense 

Geehywo nswallwrights,wo nershipwandwintellectualwpropertywrightswinvolvedwinw

thiswdocument. 

Geehywshallwnotwbewdeemedwtowgrantwthewlicenseworwrightwofwanywintellectualw

propertywtowuserswexplicitlyworwimplicitlywduewtowthewsaleworwdistributionwofwGeehyw

productsworwthiswdocument. 

Ifwanywthirdwparty’swproducts,wservicesworwintellectualwpropertywarewinvolvedwinw

thiswdocument,witwshallwnotwbewdeemedwthatwGeehywauthorizeswuserswtowusewthew

aforesaidwthirdwparty’swproducts,wservicesworwintellectualwproperty.wAnywinformationw

regardingwthewapplicationwofwthewproduct,wGeehywherebywdisclaimswanywandwallw

 arrantieswandwliabilitieswofwanywkind,wincludingw ithoutwlimitationw arrantieswofw



 

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 Pagew 113 

non-infringementwofwintellectualwpropertywrightswofwanywthirdwparty,wunlessw

other isewagreedwinwsalesworderworwsaleswcontract. 

3.wVersionwUpdate 

Userswcanwobtainwthewlatestwdocumentwofwthewcorrespondingwmodelsw henw

orderingwGeehywproducts.w  

Ifwthewcontentswinwthiswdocumentwarewinconsistentw ithwGeehywproducts,wthew

agreementwinwthewsalesworderworwthewsaleswcontractwshallwprevail. 

4.wInformationwReliability 

ThewrelevantwdatawinwthiswdocumentwarewobtainedwfromwbatchwtestwbywGeehyw

Laboratoryworwcooperativewthird-partywtestingworganization.wHo ever,wclericalw

errorswinwcorrectionworwerrorswcausedwbywdifferenceswinwtestingwenvironmentwmayw

occurwinevitably.wTherefore,wuserswshouldwunderstandwthatwGeehywdoeswnotwbearw

anywresponsibilitywforwsuchwerrorswthatwmaywoccurwinwthiswdocument.wThewrelevantw

datawinwthiswdocumentwarewonlywusedwtowguidewuserswaswperformancewparameterw

referencewandwdownotwconstitutewGeehy’swguaranteewforwanywproductw

performance. 

UserswshallwselectwappropriatewGeehywproductswaccordingwtowtheirwo nw

needs,wandweffectivelywverifywandwtestwthewapplicabilitywofwGeehywproductswtow

confirmwthatwGeehywproductswmeetwtheirwo nwneeds,wcorrespondingwstandards,w

safetyworwotherwreliabilitywrequirements.wIfwlosseswarewcausedwtowuserswduewtow

user’swfailurewtowfullywverifywandwtestwGeehywproducts,wGeehyw illwnotwbearwanyw

responsibility. 

5.wLegality 

w w w USERSwSHALLwABIDEwBYwALLwAPPLICABLEwLOCALwLAWSwANDw

REGULATIONSwWHENwUSINGwTHISwDOCUMENTwANDwTHEwMATCHINGw

GEEHYwPRODUCTS.wUSERSwSHALLwUNDERSTANDwTHATwTHEwPRODUCTSw

MAYwBEwRESTRICTEDwBYwTHEwEXPORT,wRE-EXPORTwORwOTHERwLAWSwOFw

THEwCOUNTRIESwOFwTHEwPRODUCTSwSUPPLIERS,wGEEHY,wGEEHYw

DISTRIBUTORSwANDwUSERS.wUSERSw(ONwBEHALFwORwITSELF,w

SUBSIDIARIESwANDwAFFILIATEDwENTERPRISES)wSHALLwAGREEwANDw

PROMISEwTOwABIDEwBYwALLwAPPLICABLEwLAWSwANDwREGULATIONSwONw
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THEwEXPORTwANDwRE-EXPORTwOFwGEEHYwPRODUCTSwAND/ORw

TECHNOLOGIESwANDwDIRECTwPRODUCTS. 

6.wDisclaimerwofwWarranty 

THISwDOCUMENTwISwPROVIDEDwBYwGEEHYw"ASwIS"wANDwTHEREwISwNOw

WARRANTYwOFwANYwKIND,wEITHERwEXPRESSEDwORwIMPLIED,wINCLUDING,w

BUTwNOTwLIMITEDwTO,wTHEwWARRANTIESwOFwMERCHANTABILITYwANDw

FITNESSwFORwAwPARTICULARwPURPOSE,wTOwTHEwEXTENTwPERMITTEDwBYw

APPLICABLEwLAW.w  

GEEHY'SwPRODUCTSwAREwNOTwDESIGNED,wAUTHORIZED,wORw

WARRANTEDwFORwUSEwASwCRITICALwCOMPONENTSwINwMILITARY,wLIFE-

SUPPORT,wPOLLUTIONwCONTROL,wORwHAZARDOUSwSUBSTANCESw

MANAGEMENTwSYSTEMS,wNORwWHEREwFAILUREwCOULDwRESULTwINw

INJURY,wDEATH,wPROPERTYwORwENVIRONMENTALwDAMAGE. 

IFwTHEwPRODUCTwISwNOTwLABELEDwASw"AUTOMOTIVEwGRADE,"wITw

SHOULDwNOTwBEwCONSIDEREDwSUITABLEwFORwAUTOMOTIVEw

APPLICATIONS.wGEEHYwASSUMESwNOwLIABILITYwFORwTHEwUSEwBEYONDw

ITSwSPECIFICATIONSwORwGUIDELINES. 

THEwUSERwSHOULDwENSUREwTHATwTHEwAPPLICATIONwOFwTHEw

PRODUCTSwCOMPLIESwWITHwALLwRELEVANTwSTANDARDS,wINCLUDINGw

BUTwNOTwLIMITEDwTOwSAFETY,wINFORMATIONwSECURITY,wANDw

ENVIRONMENTALwREQUIREMENTS.wTHEwUSERwASSUMESwFULLw

RESPONSIBILITYwFORwTHEwSELECTIONwANDwUSEwOFwGEEHYwPRODUCTS.w

GEEHYwWILLwBEARwNOwRESPONSIBILITYwFORwANYwDISPUTESwARISINGw

FROMwTHEwSUBSEQUENTwDESIGNwORwUSEwBYwUSERS. 

7.wLimitationwofwLiability 

INwNOwEVENT,wUNLESSwREQUIREDwBYwAPPLICABLEwLAWwORwAGREEDw

TOwINwWRITINGwWILLwGEEHYwORwANYwOTHERwPARTYwWHOwPROVIDESwTHEw

DOCUMENTwANDwPRODUCTSw"ASwIS",wBEwLIABLEwFORwDAMAGES,w

INCLUDINGwANYwGENERAL,wSPECIAL,wDIRECT,wINCIDENTALwORw

CONSEQUENTIALwDAMAGESwARISINGwOUTwOFwTHEwUSEwORwINABILITYwTOw

USEwTHEwDOCUMENTwANDwPRODUCTSw(INCLUDINGwBUTwNOTwLIMITEDwTOw
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LOSSESwOFwDATAwORwDATAwBEINGwRENDEREDwINACCURATEwORwLOSSESw

SUSTAINEDwBYwUSERSwORwTHIRDwPARTIES).wTHISwCOVERSwPOTENTIALw

DAMAGESwTOwPERSONALwSAFETY,wPROPERTY,wORwTHEwENVIRONMENT,w

FORwWHICHwGEEHYwWILLwNOTwBEwRESPONSIBLE. 

8.wScopewofwApplicationw  

Thewinformationwinwthiswdocumentwreplaceswthewinformationwprovidedwinwallw

previouswversionswofwthewdocument.w  

©w2026wGeehywSemiconductorwCo.,wLtd.w-wAllwRightswReserved 
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