
 

 

 

 

 

 

HC32F4A0系列  

32位 ARM® Cortex®-M4 微控制器 

HC32F4A0PITB-LQFP100 / HC32F4A0PGTB-LQFP100 

HC32F4A0RITB-LQFP144 / HC32F4A0RGTB-LQFP144 

HC32F4A0SITB-LQFP176 / HC32F4A0SGTB-LQFP176 

HC32F4A0SIHB-VFBGA176 / HC32F4A0SGHB-VFBGA176 

HC32F4A0TIHB-TFBGA208 

 

数据手册 
 

  

 

 

 



        

HC32F4A0↓ Ύ_Rev1.22 Page 2 of 145 

֟   

ARM Cortex-M4 32bit MCU+FPŬ300DMIPS̆2MB Flash̆516KB SRAM̆2USBs ̂HS/FS OTG̃̆ Ethernet 

MAC̆ 2CANŝ FD/2.0B̃̆ 2SDIOs̆ DVP̆EXMC̆32 Timers̆16HRPWMs̆3ADCs̆4DACs̆4PGAs̆

4 CMPs̆10UARTs̆6SPIs̆6I2Cs̆4I2Ss̆QSPĬAES̆HASĤSHA256/HMAC̃̆ FMAĈFIR̃̆MAU 

⚫ ARMv7-M 32bit Cortex-M4 CPŬ

FPUȁMPŬ SIMDפ DSP̆ῃ פ

ᾝETM̆  CoreSight‰ ᾝȂ

ᵬҺ 240MHz̆ ⌠ 300DMIPS

825Coremarks  

⚫ ῤ Ữ  

– 2048KBytedual bank Flash memory 

– 516KByteSRAM̆ 128KByte

RAM 

⚫ ̆ ̆ ᵝ  

– ̂Vcc̃̔1.8-3.6V 

– 6ҩ ̔ Һ ̂4-

25MHz̃̆ ◐ ̂32.768kHz̃̆ῤ

RĈ16/20MHz̃̆ῤ Ҭ RĈ8MHz̃̆

ῤ ᵞ RĈ32kHz̃̆ ῤ WDTҒ RC

̂10kHz̃ 

– ҉ ᵝ̂POR̃̆ ᵞ ᵝ

(PVD1R/PVD2R)̆ ᵝ̂NRST̃ ῤ

15 ᵝ ̆ ҩ ᵝ ᵝ 

⚫ ᵞⱳ  

– ⱳ ץ ῏  

– ҈ ᵞⱳ ̔Sleep̆Stop̆Power down

 

– VBAT ᶫ ᵞⱳ RTC̆128Byte

ᴍ ̆4KByteᴍSRAM 

⚫ ᵞCPU  

– 16 Һ DMAC 

– USBHS̆USBFSĔthernet MACҒ DMAC 

– 8ҩ ᾝ̂DCŨ  

– ᾝ̂MAŨ̆ Sin/Sqrt 

– 16 FIR ̂FMAC̃ 

– Ԋᴆ ԑ ̂AOS̃ 

⚫  

– 3ҩ 12bit 2.5MSPS ADC 

– 3ҩ Ḡ 3  

– 4ҩ 12bit 15MSPS DAC 

– 4ҩ ̂PGÃ 

– 4ҩ ̂CMP̃  

– 1ҩ ҉ ᴰ ̂OTS̃ 

⚫ Timer 

– 8ҩ ⱳ 32/16bit PWM Timer̂Timer6̃ 

– 16ҩ50ps№ PWM̂ HRPWM̃ 

– 3ҩ16bit PWM Timer̂Timer4̃  

– 12ҩ16bit Timer̂TimerÃ 

– 4ҩ16bitTimer̂Timer2̃  

– 2ҩ16bit Timer̂Timer0̃  

– Timer̂RTC̃ 

– 2ҩWDT̆ ῤ Ғ  

⚫ 142ҩGPIO 

– 134ҩ5V-tolerant IO 

⚫ 32ҩ Ḥ  

– 10ҩUSART̆ ISO7816-3  

– 6ҩSPI 

– 6ҩI2C̆ SMBus  

– 4ҩI2S̆ῤ PLL 

– 2ҩSDIŎ SD/MMC/eMMC 

– 1ҩ QSPĬ 240Mbps ̂XIP̃ 

– 2ҩCAN̆ CAN2.0B, CAN FD 

– 2ҩUSB 2.0̆№≢ HS̆ FS̆ῤ FS-

PHY̆ Device/Host 

– 1ҩ10/100M Ethernet MAC̆ Ғ DMĂ

IEEE 1588-2018 PTP̆MII/RMII 

⚫ Ữ └ EXMC 

– Memory└  

– ꜚ Memory└  

⚫ ⱴ ⱳ  

– AES/HASĤSHA256/HMAC̃/TRNG 

⚫ ̔ 

LQFP176̂24×24mm̃  LQFP144̂20×20mm̃ 

LQFP100̂14×14mm ̃  VFBGA176̂10×10mm ̃

TFBGA208̂13×13mm̃  
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ᵣ֟ / ≠̆ Ҍ Ȃ Ҋ ╠ ῏Ḥ ȂXHSC

֟ ᶭ Ҭ ᴆ Ȃ 

 

➢ XHSC֟ ̆ ȁ ץ̆ Ḡ
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➢ XHSC֟ ̆ ῒ ҍ Ҍ ̆XHSC ֟ ᴋᵥḠḱ Ȃ 

 

➢ ᴋᵥ “®”“™” XHSC Ȃ ῒז XHSC֟ ҉

֟ Ⱶ ҹῒ ֟Ȃ 
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1.1 ↕ 

CPU位宽
32: 32bit

产品类型

F: 通用

CPU类型
4: Cortex-M4

性能识别码

A: 高性能

功能配置识别码

0: 配置1

引脚数
T: 208Pin / S: 176Pin

R: 144Pin / P: 100Pin

FLASH容量
I: 2MB / G: 1MB

封装类型
T: LQFP
H: BGA

环境温度范围

B: -40-105℃ 工业级

小华半导体

 





 

HC32F4A0↓ Ύ_Rev1.22 Page 15 of 145 

DVP √ 

DCU √ 

FMAC √ 

MAU √ 

AES256 √ 

HASĤSHA256̃ √ 

TRNG √ 

EXMC √ 

̂FCM̃  √ 

ⱳ (PVD) √ 

 
SWD 

JTAG 

 1-1  ⱳ  
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1.3 ⱳ  

ARM

Cortex-M4

FPU

JTAG/SWD

M
P

U
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Up to 2MB

SRAMĤ128KB̃

IBUS

DBUS

SBUS

DCU(8ch)

KEYSCAN

CMU

GPIO

A
H

B
 M

a
trix (2

4
0

M
H

z
)

Flash 

Cache

AES

A
H

B
1

(2
4

0
M

H
z
)

A
H

B
4
  (1

2
0

M
H

z
)

AHB-APB Bridge

ADC_2

DAC_1(2ch)

I2S_4

RTC

WKTM

OTS

CMP_1(2ch)

CTC

EMU

HRC

MRC

LRC

MOSC

SOSC

PLL

A
P

B
1
 (1

2
0

M
H

z
)

A
P

B
3
 (1

2
0

M
H

z
)

I2S_3

EMB

Timer6_2

Timer6_4
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USART_2

USART_4
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SPI_2

SPI_3

SPI_4
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DMA_1
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M

P
U
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H

B
2
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2

0
M

H
z
)

CAN_2
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P

B
2
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2
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M
H

z
)
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B
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M
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z
)

WDT

SWDT

FCM

I2C_1

I2C_2

I2C_3

USBHS_DMA

ETHMAC_DMA

SRAM2̂ 128KB̃

DVP

SHA256

CRC

CAN_1

USBHS

USBFS

ETHMAC

SDIOC_1

A
H

B
5

(2
4

0
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H
z
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z
)

QSPI
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H
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0
M
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z

)

Timer6_1
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USART_1

USART_3

SPI_6
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ADC_3

VBAT

A
P

B
5

(2
4
0

M
H

z
)

Timer4_1

Timer4_2

Timer4_3

TRNG

DAC_2(2ch)

Timer0_2

TimerA_7

TimerA_9

TimerA_11

Timer2_1 Timer2_2

Timer2_3 Timer2_4

I2C_4

I2C_5

I2C_6

TimerA_1

TimerA_2

TimerA_3

TimerA_4

TimerA_5

TimerA_8

TimerA_10

TimerA_12

TimerA_6

USART_6 USART_7

USART_8 USART_9

SPI_1

CMP_2(2ch)

SRAM3̂ 96KB̃

SRAM4̂ 32KB̃

SRAMB̂4KB̃

DMCR

SMCR

MAU

FMAC(4ch)

I2S_2

USART_5

USART_10

HRPWM

WDT

SWDT

AOS

 

 1-1  ⱳ  
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1.4 ⱳ  ׃

1.4.1 CPU 

HC32F4A0↓ ԅ ѿף ῀ ARM® Cortex®-M4 with FPU 32bit פ

CPŬ ԅ ⱳ ᵞ ̆ ᶫ₮ Ҭ ⱬȂ ҉

Ữ №ᾟץ ₮ ARM® Cortex®-M4 with FPU₮ פ ȂCPU

DSP̆פ ץ Ḥ Ȃ FPÛFloating Point 

Unit̃ ᾝ ץ ᾧ פ ̆ⱴ ᴆ Ȃ 

1.4.2 ̂BUS̃ 

Һ 32β AHB ̆ ҊҺץ ׆ ԑ ̔ 

 Һ  

– Cortex-M4Fῤ CPU-I ̆CPU-D ̆CPU-S  

– DMA_1 ̆ DMA_2  

– USBFS_DMA  

– USBHS_DMA  

– ETHMAC_DMA  

 ׆  

– Flash ICODE  

– Flash DCODE  

– Flash MCODE (CPUץ ῒזҺ Flash ) 

– SRAMH(SRAMH 128kB) 

– SRAMA(SRAM1 128KB) 

– SRAMB(SRAM2 128KB) 

– SRAMC(SRAM3 96KB,SRAM4 32KB,SRAMB 4KB) 

– APB1 (EMB/Timers/SPI/USART/I2S/HRPWM/EFM) 

– APB2 (Timers/SPI/USART/I2S) 

– APB3 (ADC/DAC/TRNG) 

– APB4 (FCM/WDT/SWDT/CMP/EMU/CTC/OTS/RTC/VBAT/WKTM/I2C) 
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– APB5 (Timers/HRPWM) 

– AHB1

(DMPU/KEYSCAN/INTC/DCU/GPIO/DMA/CMU/DVP/MAU/FMAC) 

– AHB2 (CAN/SDIOC/USBFS) 

– AHB3 (SDIOC/ETHMAC) 

– AHB4 (AES/HASH/CRC/CAN/USBHS) 

– AHB5 (SMC/DMC/SMCR/DMCR/ NFC/QSPI) 

Ṣꜛ ̆ ץ Һ ׆⌠ Ȃ 

1.4.3 ᵝ └̂RMŨ  

ԅ15 ᵝ Ȃ 

 ҉ ᵝ̂POR̃ 

 NRST ᵝ̂NRST̃ 

 ᵝ̂BOR̃ 

 1 ᵝ̂PVD1R̃ 

 2 ᵝ̂PVD2R̃ 

 ᵝ̂WDTR̃ 

 Ғ ᵝ̂SWDTR̃ 

 ᵝ̂PDRST̃ 

 ᴆ ᵝ̂SRST̃ 

 MPU ᵝ̂MPUR̃ 

 RAM Ẽ ᵝ̂RAMPR̃ 

 RAMECCβ ̂RAMECCR̃  

 ᵝ̂CKFER̃ 

 Ả ᵝ̂XTALER̃ 

 Cortex-M4 LOCKUPᵝ̂LKUPR̃ 

1.4.4 └̂CMŨ  

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ̔ѿҩ ȁѿҩ ᵞ
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ȁңҩPLL ȁѿҩῤ ȁѿҩῤ Ҭ ȁѿҩῤ ᵞ

ȁѿҩRTCῤ ᵞ ȁѿҩSWDTҒ ῤ ᵞ ȁ №

ȁ Ȃ 

└ ᾝ ᶫ ⱳ Ȃ ̂FCM̃ᶏ ‰

Ȃ ₮ Ҭ ᵝȂ 

AHBȁAPB Cortex-M4 ̆ 6ҩ ̔ 

1̃ ̂XTAL̃ 

2̃ ᵞ ̂XTAL32̃ 

3̃ PLLH ̂PLLH̃ 

4̃ ῤ ̂HRC̃ 

5̃ ῤ Ҭ ̂MRC̃  

6̃ ῤ ᵞ ̂LRC̃ 

ץ ⌠240MHzȂSWDT ̔SWDTҒ

ῤ ᵞ ̂SWDTLRC̃Ȃ ̂RTC̃ᶏ ᵞ ῤ ᵞ

ᵬҹ ȂUSB-FS 48MHz ץ ,PLLH,PLLAᵬҹ Ȃ 

ԍ ѿҩ ̆ ᶏ ץ ῏ ץ̆ ᵞⱳ Ȃ 

1.4.5 └̂PWC̃  

└ └ ҩ ҩ ᵞⱳ Ҋ ᶫ ȁ℗

ȁ

RTC

�~FO�_9‘�˜
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ᵝꜚᵬȂPVD1 VCC ̆ ᶏ ֟ ᵝ Ҭ ȂPVD2

VCC ῀ ̆ ֟ ᵝ Ҭ Ȃ ‰

̆ ᶏ ADC ‰ ⱳ ȂVBAT ̆

VBAT ԍ ᵞԍVBAT ⱳ V̆BAT ᶏץ

1.8V 2.0VȂVBAT ⱳ ̆ ᶏ ADC VBAT1/2№ ׆̆

VBAT ⱳ Ȃ 

ᴍ VCC ’Ҋ VBAT ̆Ḡ (RTC)ȁ

(WKTM) ꜚᵬ̆ ҹRLDOᶫ ȂVDDR ῀

VCC ’Ҋ ץ RLDO ̆Ḡ 4KB ᴍ SRAM(Backup-

SRAM) Ȃ ԅҒ ᶫ ̆ ԅ Ȃ  

1.4.6 ∆ ̂ICG̃ 

ᵝ ̆ ᴆ ᴪ FLASH 0x0000_0400~0x0000_045F ⱴ

⌠∆ Ȃ 0x0000_0408~0x0000_040B̆0x0000_0410~0x0000_041F̆

0x0000_0438~0x0000_045Fҹ ⱳ ̆ Ώ῀ῃ 1Ḡ ꜚᵬȂFLASH

֜ ̆ FLASH0 0̕ FLASH ֜ ̆

FLASH1 0Ȃ 0 ḱ ∆ (Initial ConfiG)

Ȃ 0x0000_0420~0x0000_0437ҹ ῃḠ ᶏ ̆ ᵝṿ FLASH

Ȃ 

1.4.7 ῀ FLASH ̂EFM̃  

FLASH ICODE,DCODEMCODE FLASH ̆ FLASH

̆ ῃ ᵬ̕ פ └ⱴ ף Ȃ 

Һ ̔ 

 ң FLASH dual bank̆ BGÔbackgroud operatioñⱳ  

 134KbytesOTP  

 ICODE 16Bytes  

 ңҩ ̔ICODE 4Kbytes(256x128)̕DCODE

1Kbytes(64x128) 
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 ֜ ⱳ  

 ῃḠ  

1.4.8 ῤ SRAM̂SRAM̃ 

֟ 4KB Ḡ SRAM̂ SRAMB̃ 512KB SRAM

̂SRAMH/SRAM1/ SRAM2/SRAM3/SRAM4̃Ȃ 

SRAM ȁ ̂16β̃ ῃ ̂32β̃ Ȃ SRAM̂SRAMH̃

Ώ ᵬ ץ CPU ̂240MHz̃Ҋ0 ̂ 1 ̃ ̆Ӟ ῀

Ȃ ҩSRAM Ώ SRAM └ ̂SRAM_WTCR̃

Ȃ 

SRAMB Power downҊ ᶫ4KB Ḡ Ȃ 

SRAM4 SRAMB ECC ̂Error Checking and Correcting̃̆ ECC ҹ ѿ

ԋ ̆ ץ ѿᵝ ̆ ңᵝ ̕SRAMH/SRAM1/SRAM2/SRAM3

Ẽ ̂Even-parity check̃̆ ѿᵝ ᵝȂ 

1.4.9 IÔGPIÕ 

GPIOҺ ̔ 

 Port16ҩI/O Pin̆ Ҍ 16ҩ 

 ҉  

 ̆ ₮  

 ̆Ҭ̆ᵞ ꜚ  

 Ҭ ῀ 

 I/O pinⱳ ̆ ҩI/O pin64ҩ ⱳ  

 ҩI/O pin  

 ҩI/O pin ץ 2ҩⱳ ̂Ҍ 2ҩ ₮ⱳ ̃ 

1.4.10 Ҭ └̂INTC̃ 

Ҭ └ ̂INTC̃ ⱳ ҹ Ҭ Ԋᴆ ᵬҹҬ ῀⌠ NVIC̆ WFI̕

ᵬҹԊᴆ ῀̆ WFEȂ Ҭ Ԋᴆ ᵬҹᵞⱳ ̂ᴡ Ả ̃
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ᴆ̕ EIRQҬ └ⱳ ̕ ᴆҬ Ҭ /Ԋᴆ ⱳ Ȃ 

Һ ̔ 

1) NVICҬ ̔ ᶏ Ҭ ΎҬ ̂Ҍ Cortex

Ѿ-M4F 16 Ҭ ̃̆ ҩҬ ץ Ҭ

Ҭ Ԋᴆ Ȃ ῏ԍ NVIC ̆ ȇARM CortexѾ-M4F

ΎȈҬ 5 ̔ 8 ̔ Ҭ └ Ȃ 

2) ᴨᾢ ̔16ҩ ᴨᾢ ̂ᶏ ԅ 4β Ҭ ᴨᾢ Ȃ̃ 

3) Ҍ Ҭ ̔ ץ Ҭ Ԋᴆ ᵬҹҌ Ҭ ̆ғ Ҭ

Ԋᴆ ᶏ ̆ ̆ Ȃ 

4) 16ҩ Ҭ Ȃ 

5) Ҭ Ԋᴆ ̆ΐᵣ Ҭ Ԋᴆ ↓ Ȃ 

6) 32ҩ ᴆҬ Ԋᴆ Ȃ 

7) Ҭ ᴡ Ả Ȃ 

1.4.11 ꜚ ̂AOS̃ 

ꜚ ̂Automatic Operation System̃ ԍ ҌṢꜛCPU ’Ҋ

ᴆ ӊ ꜚȂ≠ ֟ ԊᴆᵬҹAOŜAOS Sourcẽ̆

ȁ ₮̆RTC Ḥ ȁ Ḥ ̂ ̆

̆ ̆ ̃̆ ADC ̆ ῒז

ꜚᵬȂ ꜚᵬ ҹAOS ̂AOS TargetȂ̃ 

1.4.12 ỮḠ ᾝ̂MPŨ  

MPU ץ ᶫ Ữ Ḡ ̆ ̆ ץ ῃ Ȃ 

ῤ ԅΈҩ Һ MPU ᾝ ѿҩ IP MPU ᾝȂ 

ῒҬARM MPU ᶫCPUῃ 4G └Ȃ 

SMPU1/SMPU2/FMPU/HMPU/EMPU№≢ ᶫ DMA_1/ DMA_2/USBFS-

DMA/USBHS-DMA/ETH-DMA ῃ 4G Ώ └Ȃ

̆ ץ MPUꜚ ᵬҹ / /Ҍ Ҭ /ᵝȂ 

IPMPUʟ IP ῃ ῏IP └Ȃ 
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1.4.13 ̂KEYSCAÑ 

֟ └ ̂KEYSCAÑ1ҩ ᾝȂKEYSCAN ↓̂

↓̃ ̆↓ ₮KEYOUTm(m=0~7) ꜚ̆ KEYINn(n=0~15)

↕ᵬҹEIRQn(n=0~15)῀ Ȃ ≢ⱳ Ȃ 

1.4.14 ῤ ‰ ̂CTC̃  

ῤ ‰ ̂Clock Trimming Controller̆ץҊ CTC̃ ץ ꜚ ‰ῤ

̂HRC̃Ȃ ԍ ᵬ HRC ᴪ֟ Ẓ ̆ CTCԍ

̆ ᴆ ꜚ HRC ץ ⌠ѿҩ ‰ HRC Ȃ 

CTCҺ Ҋ̔
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ץ ȂῒҬ ᴰ ̆ᴰ ᵬҹԊᴆ ₮̆ ᵬҹῒ

 

 ᴰ ⱳ ̆ ѿ ᴰ ҩ  

 Ԋᴆ  

 Ҍᶏ ῀ Ả ץ ᵞⱳ  

1.4.16 ̂CMP̃  

̂Comparator̆ץҊ CMP̃ ңҩ ̆

῍ ҩ CMP1~4Ȃ 

CMPҺ ̔ 

 CMP1~4  

 CMP1̆ 2 CMP3̆ 4 ᶏ  

 ҩ ῀ ᶫ  

  

 ᶏ ₮ PWM ₮ ῏ └ 

 ֟ ῒז ꜚ Ԋᴆ 

 ֟ Ҭ Ả  

 ₮⌠ VCOUT 

1.4.17 ̂ADC̃  

12β ADC ѿ Ȃ MCU 3ҩ ADC

ᾝ̆ ᾝ1 2 16ҩ ̆ ᾝ3 20ҩ ̆ ץ ȁץ

ῤ Ḥ Ȃ ῀ ᴋץ ѿҩ ↓̆ѿҩ ↓ ץ

̆ Ȃ ᴋ

ȂADC ⱳ ̆ ᴋ ̆

ῒ ₮ Ȃ 

ADCҺ  

  

– 12βȁ10β 8β №  
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– ADC PCLK4 PCLK2̂Ӟ ᵬADCLK̃

ҹ1:1ȁ 2:1ȁ 4:1ȁ 8:1ȁ 1:2ȁ 1:4 

PCLK2 ҍ HCLK PLL ̆  

PCLK4:PCLK2=1:1 

PCLK2 60MHz 

– ̔2.5MSPŜPCLK2=60MHz̆12β̆ 11 ̆ 13 ̃ 

–  

–  

– /  

– ⱳ  

– ̆  

– Ҍᶏ ץ ADC Ả  

 ῀  

– 16ҩ ῀  

– 2ҩῤ ῀̔ῤ ‰ ̆VBAT№  

 ᴆ 

– ᴆ  

–  

–  

  

– 2ҩ ↓AȁB̆ ᴋ ҩ ҩ   

– ↓A  

– ↓A  

– ↓ ̆ ↓AȁB ̆ ↓Bᴨᾢ ԍA 

– ᵬ ̂ ԍΐ ңҩ ҈ҩADC ̃ 

 Ҭ ҍԊᴆḤ ₮ 

– ↓A Ҭ ԊᴆADC_EOCA 

– ↓B Ҭ ԊᴆADC_EOCB 
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– 0 Ҭ ԊᴆADC_CMP0 

– 1 Ҭ ԊᴆADC_CMP1 

– ҉ 4ҩԊᴆ ₮ ꜚDMA 

MCU ԅ 4ҩ ᾝ PGĂ x2~x32 Ȃ

῀ ᾢץ PGA ̆ Ῥ ῀⌠ADC Ȃ 

MCU 3ҩ ᾝҒ Ḡ SHȂ Ғ Ḡ ̆

↓ ꜚ ᾢ̆ SH ̆ Ῥ ꜚADC ᶭ ↓

Ҭ ҩ A/D Ȃ ̆ ↓ ԋ ץ ӊ ꜚ

ᴪ ῀SH Ȃ 

1.4.18 ̂DAC̃  

MCU ԅңҩ12β - ᾝDAC1 DAC2Ȃ ҩDAC

ᾝ ңҩD/A ̆ ץ Ӟ ץ

Ȃ ҩ ѿҩ ₮ ̆ ץ ꜚ Ȃ

῀ VREFHVREFL Ȃ 

DACҺ ̔ 

 ңҩDAC ᾝ̆ ҩ ᾝ ңҩD/A  

 12β  

 ѿҩDAC ңҩ  

 ̂ DCŨ ₮҈  

 ₮ ⱳ ̆ ꜚ  

 A/D ᴨᾢ ⁞ A/D  

 ₮ ᶫ ᵬҹ  

 ῀ VREFH/VREFL 

1.4.19 ᴰ ̂OTS̃ 

OTSץ ῤ ץ̆ ᵬȂᶏ ᴆ ᴆ

ꜚ ̆OTS ᶫѿ ҍ ῏ ̆ Ὲ ץ ⌠ ṿȂ 
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1.4.20 └ ̂Timer6̃ 

└ 6̂ Timer6̃ ѿҩ16β ̆

Ҭ ᶫү ȁ Ҭ ȁԊᴆȁPWM ₮Ȃ

҈ ң ̆ PWM ̂ PWMȁ

PWMȁ ԑ PWMȁ PWM ̃̕ ᾝ ᴆ

ᴆ ̂ ꜚȁẢ ȁ ȁ┘ ̃̕ ‰ṿ ⱳ ̂

̃̕ ̕ 2 ֜ 3 ֜ ̕

EMB └Ȃ ↓֟ Ҭ 8ҩ ᾝ Timer6̂ U1~4ҹ32bit ̕U5~U8ҹ

16bit Ȃ̃ 

1.4.21 PWM̂ HRPWM̃ 

PWM̂HRPWM̃ ԅTimer6PWMḤ № Ȃ TMR6̆

֟ 16ҩ № PWM Ȃ 

HRPWM Ҋ̔ 

 PWMḤ №  

 ԍ PWM ᵝ 

 ץ ԍ҉ ȁҊ ȁ҉ ҉ └ 

 ꜚ ‰ⱳ ̆ ԍ ᶫ ᵝ  

1.4.22 └ ̂Timer4̃  

└ 4̂ Timer4̃ ѿҩ ԍ҈ └ ̆ ᶫ Ҍ

҈ └ Ȃ ҈ ң ̆

PWM ̕ ⱳ ̕ EMB └Ȃ ↓֟ Ҭ 3ҩ ᾝ Timer4Ȃ 

1.4.23 ┤ ̂EMB̃  

┤ ѿ ᴆ ֟ └Ԋᴆ ₮ ץ̆ └ Ả

₮PWMḤ ⱳ ̆Ҋ↓ ԍ֟ └Ԋᴆ̔ 

 ῀  
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 PWM ₮ ̂ ᵞ̃ 

  

 Ả  

 Ώ ᴆ └ 

1.4.24 ̂TimerÃ  

Â TimerÃ ѿҩΐ 16β ȁ4 PWM ₮ Ȃ

҈ ң ̆ PWM ̂ PWMȁ

PWM̃̕ ꜚ̕ ‰ṿ ⱳ ̕ ᾝ

32β ̕ 2 ֜ 3 ֜ Ȃ ↓֟

12ҩ ᾝTimerĂ 48 PWM ₮Ȃ 

1.4.25 ̂Timer2̃  

2̂ Timer2̃ ѿҩ ץ ȁ Ȃ

ῤ 2ҩ ̂CH-A CH-B̃Ȃ ҩ ѿҩ ₮ ̆

₮̕ ҩ 2ҩ ῀ ̆ѿҩ ῀ ̆ ̕

ѿҩ ῀ ̆ ꜚȁẢ ȁ ȁ ꜚᵬ ṿ ῀̕

Ȃ ↓֟ Ҭ 4ҩ ᾝ Timer2Ȃ 

1.4.26 ̂Timer0̃ 

0̂ Timer0̃ ѿҩ ץ  ȁ Ȃ

ῤ 2ҩ ̂CH-A CH-B̃̆ ץ ֟ ԊᴆȂ Ԋᴆ

ץ Ҭ ̆Ӟ ᵬҹԊᴆ ₮ └ῒ Ȃ ↓֟ Ҭ 2ҩ ᾝ

Timer0Ȃ 

1.4.27 ̂RTC̃  

 (RTC) ѿҩץBCD Ḡ Ḥ Ȃ 99⌠00׆

ΐᵣ Ȃ 12/24ң └̆ ᴍ ᴍ ꜚ 28ȁ29

̂ ȁ̃30 31Ȃ 
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1.4.28 ̂WDT̃  

ңҩ̆ѿ ҹҒ ῤ RĈSWDTLRC:10KHz̃ Ғ

̂SWDT̃̆ ѿ ҹPCLK3 ̂WDT̃Ȃ

Ғ 16β ⁞ ̆ ԍ Ҍ

ᴆ ֟ ᴆ Ȃ 

ңҩ ⱳ Ȃ ╠ ̆ ṿᵝԍ ̆

┘ ̆ Ȃ 

1.4.29 ұ Ḥ ̂USART̃ 

֟ ұ ̂USART̃10ҩ ᾝȂ ұ ̂USART̃

ҍ ῃ ֜ ̕ USART ұ Ḥ

̂UART̃̆ Ḥ ̆  (ISO/IEC7816-3) LIN Ḥ Ȃ

└ ᵬ(CTS/RTSᵬ̃̆ ᵬȂҍTimer0 UART

TIMEOUTⱳ ȂUSART_1 RX STOP ⱳ Ȃ 

ΐᵣⱳ № Ҋ̔ 

 UART̔ῃ  

 Ḥ̔ῃ  

 Ḥ̔ῃ  

 RX STOP ⱳ ̔USART_1 

 U̔SART_1ŬSART_2ŬSART_3ŬSART_4ŬSART_6ŬSART_7̆

USART_8̆USART_9 

 LIN̔USART_5̆USART_10 

 ̔USART_1̆USART_2̆USART_3̆USART_4̆USART_6̆USART_7̆

USART_8̆USART_9 

 UART ⱳ ̔USART_1̆USART_2̆USART_6̆USART_7Ȃ 

1.4.30 ̂I2C̃ 

I2Ĉ ̃ ᵬ └ I2Cұ Ҁ
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ץ └ I2C ȁᴂ Ȃ ‰ ȁ Ȃ SMBus Ȃ 

I2CҺ : 

1) I2C ȁSMBUS ȂҺ ȁ׆ Ȃ ꜚ Ḡҍᴰ

ԍ ‰ ȁḠ Ȃ 

2) ‰ 100Kbps̆ 400KbpsȂ 

3) ꜚ ᴆȁ ᴆ Ả ᴆ̆ ⌠ ᴆ̆

ᴆ Ả ᴆȂ 

ץ (4 2ҩ׆ Ȃ 7β 10β Ȃ

⌠ ̆SMBusҺ ̆SMBus ̆SMBus Ȃ 

ץ (5 ꜚ∞ ᵝȂ ץ ꜚ ᵝȂ 

6) ⱳ Ȃ 

7) ᴂ ⱳ Ȃ 

8) ⱳ ̆ ץ SCL Ả Ȃ 

9) SCL῀ SDA῀ῤ ̆ ⱬ Ȃ 

10) Ḥ ̆ ̆ ̆ѿ ̆ ѿ Ҭ Ȃ  
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1.4.31 ұ ̂SPĨ 

֟ 6ҩ ұ SPĬ ῃ ұ ᴰ ̆ Ḃ ҍ

֜ Ȃ ҈ / Һ̆ ׆/

Ȃ 

  

 1  

ұ Ḥⱳ  • 4 SPI 3  

• ῃ ң Ḥ  

• Ḥ SCK ᵝ 

 • ᵝ :MSB /LSB  

• :4/5/6/7/8/9/10/11/12/13/14/15/16/20/24/32ᵝ 

• ᴰ 4 ҹ32β  

 • Һ Ҋ ῤ Ғ ̆

ҹPCLK12№ ~256№  

׆ • Ҋᾛ ҹPCLK16№  

‖ • 16 ‖  

• ‖ 

 •  

•  

•  

• Ẽ  

Ḥ └ • ҩ Ḥ  

• Ḥ Ḥ ῏  

• ң Ḥӊ Ḥ  

•  

Һ Ҋ ᴰ └ • Ώ῀ ꜚᴰ  

• Ḥ ꜚ ⱳ  
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Ҭ  
•  

•  

• SPI ̂ / / /Ẽ ̃ 

• SPI  

• ᴰ ֽ̂ҹԊᴆ ̃ 

ᵞⱳ └ Ả  

ῒזⱳ  • SPI∆ ⱳ  

 1-2  SPIҺ  

1.4.32 ұ ̂QSPĨ 

ұ ̂QSPĨ ѿҩ Ữ └ ̆Һ ԍ SPIῚ

ұ ROM ḤȂῒ Һ ұ ұ̆ EEPROMץ ұ FeRAMȂ 

1.4.33 ῤ ̂I2S̃ 

I2ŜInter_IC Sound Bus̃̆ ῤ ̆ Ғ ԍ ӊ

ᴰ Ȃ     

ⱳ  Һ  

Ḥ  ѻ ῃ Ḥ 

ѻ Һ ׆ ᵬ 

 ѻ ̔16/32ᵝ 

ѻ ᴰ ̔16/24/32ᵝ 

ѻ ᵝ ̔MSB  

 ѻ 8
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‖ ѻ 4 ̆32β ῀ ₮FIFO‖  

 ѻ ᶏ ῤ  

I2SCLK(UPLLR/UPLLQ/UPLLP/MPLLR/MPLLQ/MPLLP)̕Ӟ

I2S_EXCK҉ ᶫ 

Ҭ  ѻ ‖ ⌠ ṿ ֟ Ҭ  

ѻ ‖ ⌠ ṿ ֟ Ҭ  

ѻ ׅ Ώ῀ ̆ ҉  

ѻ ׅ ̆ Ҋ  

ѻ ׅ Ώ῀ ̆ ҉  
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CAN FD└ Ҭ 1ҩ ᴨᾢ Һ ‖ ̂Primary Transmit 

Buffer̆ץҊ PTB̃ 3ҩ ‖ ̂Secondary Transmit Buffer̆ץҊ

STB̃ ̆ ‗ Ȃ 8ҩ ‖

̂Receive Buffer̆ץҊ RB̃ Ȃ3ҩSTBץ 8ҩRB ץ ҹѿ

ҩ3 FIFOѿҩ8 FIFŎFIFOῃ ᴆ └Ȃ 

CAN FD └ Ӟ ץ CAN Ḥ̂ Time-trigger communicationȂ̃ 

1.4.37 CAN2.0B└ ̂CAN2.0B̃  

CAN2.0B└ CAN CAN2.0(2.0AȁCAN2.0B̃ Ȃ 

CAN └ ץ ҉ ̆ ֟ Ҭ̆CAN2.0B└ ΐ 16

Ȃ ԍҹ Ȃ 

CAN2.0B└ Ҭ 1ҩ ᴨᾢ Һ ‖ ̂Primary Transmit 

Buffer̆ץҊ PTB̃ 3ҩ ‖ ̂Secondary Transmit Buffer̆ץҊ

STB̃ ̆ ‗ Ȃ 8ҩ ‖

̂Receive Buffer̆ץҊ RB̃ Ȃ3ҩSTBץ 8ҩRB ץ ҹѿ

ҩ3 FIFOѿҩ8 FIFŎFIFOῃ ᴆ └Ȃ 

CAN2.0B └ Ӟ ץ CAN Ḥ̂ Time-trigger communicationȂ̃ 

1.4.38 SDIO└ ̂SDIOC̃ 

SDIOCʟԅѿҩSDҺ ѿҩMMCҺ ̆ ԍ SD2.0 SD

S̆DIO ץ eMMC4.2 MMC ḤȂ ֟ 2ҩSDIO

└ ̆ ҍ2ҩSD/MMC/SDIO ḤȂ 

SDIOC Ҋ̔ 

 SDSC̆SDHC̆SDXC SD SDIO  

 ѿ (1bit) (4bit)SD   

 ѿ (1bit)̆ (4bit) ῇ (8bit)MMC  

 SD 50MHz 

 ΐ ≢ ᴆΏḠ ⱳ  
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ץ 1.4.39 MAC └ ̂ETHMAC̃ 

ץ MAC └ ̂ETHMAC̃ԍ ץ Ҭ IEEE802.3-2002‰

̆ ̆ ֜ ȁ Ȃ MAC └ ҍ

̂PHỸ ңҩ ҙ ‰ ׃̔ ̂MIĨ̂ IEEE802.3

Ҭ ӈ̃ ׃ ̂RMIĨȂ 

Һ Ҋץ ̔ 

– IEEE802.3-2002̆ ԍץ MAC 

– IEEE1588-2008‰̆ ԍ  

– AMBA2.0̆ ԍAHBҺ/׆  

– RMII  

1.4.40 Ữ └ ̂EXMC̃ 

Ữ └ EXMĈExternal Memory Controller̃ ѿҩ Ữ

̆ ֜ ȂEXMC ץ ῤ AMBA

ҹ Ғ Ữ Ḥ ̆ SRAM̆PSRAMȁNOR FlashN̆AND 

FlashSDRAMȂEXMCῤ ⅞№ҹ ҩ ̆ ҩ Ữ

̆ ץ └ Ữ Ȃ 

1.4.41 ̂
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ᾝ̂ETM̃Ȃ≠ ֓ ⱳ ̆ ץ ̂ פ ̃ ̂

̃ Ả ῤ Ȃῤ Ả ̆ ץ ῤ ῤ Ȃ

̆ ῤ Ȃ 

ᶫңҩ ̔  

ѻ ұ SWD 

ѻ JTAG 
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2 ⱳ ̂Pinouts̃  

2.1  

LQFP176 

P
I7

/F
G

1

P
I6

/F
G

1

P
I5

/F
G

1

P
I4

/F
G

1

V
C

C

P
I1

2
/F

G
1

P
E

1
/F

G
1

P
E

0
/F

G
1

P
B
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PE2/FG2 1 132 PI1/FG1

PE3/FG2 2 131 PI0/FG1

PE4/FG2 3 130 PH15/FG1

PE5/FG2 4 129 PH14/FG1

PE6/FG2 5 128 PH13/FG1

VBAT 6 127 VCC

PI8/RTCIC1 7 126 VSS

PC13/RTCIC0 8 125 VCAP_2

PC14/XTAL32_OUT 9 124 PA13/JTMS_SWDIO/FG2

PC15/XTAL32_IN 10 123 PA12/USBFS_DP/FG2

PI9/FG3 11 122 PA11/USBFS_DM/FG2

PI10/FG3 12 121 PA10/FG2

PI11/FG3 13 120 PA9/FG2

VSS 14 119 PA8/FG2

VCC 15 118 PC9/FG2

PF0/FG3 16 117 PC8/FG2

PF1/FG3 17 116 PC7/FG3

PF2/FG3 18 115 PC6/FG3

PF3/ADC3_IN9/FG3 19 114 VCC

PF4/ADC3_IN14/FG3 20 113 VSS

PF5/ADC3_IN15/FG3 21 112 PG8/FG3

VSS 22 111 PG7/FG3

VCC 23 110 PG6/FG3

PF6/ADC3_IN4/FG3 24 109 PG5/FG3

PF7/ADC3_IN5/FG3 25 108 PG4/FG3

PF8/ADC3_IN6/FG3 26 107 PG3/FG3

PF9/ADC3_IN7/FG3 27 106 PG2/FG3

PF10/ADC3_IN8/FG3 28 105 PD15/FG3

PH0/XTAL_IN 29 104 PD14/FG3

PH1/XTAL_OUT 30 103 VCC

NRST 31 102 VSS

PC0/ADC123_IN10/CMP3_INP4/FG332 101 PD13/FG3

PC1/ADC123_IN11/FG3 33 100 PD12/FG3

PC2/ADC123_IN12/FG3 34 99 PD11/FG1
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PH2/ADC3_IN16/FG2 43 90 VSS

PH3/ADC3_IN17/FG2 44 89 PH12/FG2

4
5

4
6

4
7

4
8

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

P
H

4
/A

D
C

3
_

IN
1

8
/F

G
2

P
H

5
/A

D
C

3
_

IN
1

9
/F

G
2

P
A

3
/A

D
C

1
2

3
_

IN
3

/P
G

A
1

2
3

_
V

S
S

/C
M

P
1

_
IN

P
4

/F
G

2

A
V

S
S

A
V

C
C

P
A

4
/A

D
C

1
2

_
IN

4
/D

A
C

1
_

O
U

T
1

/C
M

P
2

_
IN

P
3

/F
G

1

P
A

5
/A

D
C

1
2

_
IN

5
/D

A
C

1
_

O
U

T
2

/C
M

P
2

_
IN

P
4

/F
G

1

P
A

6
/A

D
C

1
2

_
IN

6
/P

G
A

_
4

/C
M

P
1

_
IN

P
2

/F
G

1

P
A

7
/A

D
C

1
2

_
IN

7
/P

G
A

4
_

V
S

S
/C

M
P

1
2

3
_

IN
M

3
/F

G
1

P
C

4
/A

D
C

1
2

_
IN

1
4

/D
A

C
2

_
O

U
T

1
/C

M
P

2
_

IN
M

4
/F

G
1

P
C

5
/A

D
C

1
2

_
IN

1
5

/D
A

C
2

_
O

U
T

2
/C

M
P

3
_

IN
M

4
/F

G
1

P
B

0
/A

D
C

1
2

_
IN

8
/C

M
P

3
_

IN
P

2
/F

G
1

P
B

1
/A

D
C

1
2

_
IN

9
/C

M
P

3
_

IN
P

3
/F

G
1

P
B

2
/P

V
D

2
E

X
IN

P
/F

G
1

P
F

1
1

/F
G

1

P
F

1
2

/F
G

1

V
S

S

V
C

C

P
F

1
3

/F
G

2

P
F

1
4

/F
G

2

P
F

1
5

/F
G

2

P
G

0
/F

G
2

P
G

1
/F

G
2

P
E

7
/F

G
2

P
E

8
/F

G
2

P
E

9
/F

G
2

V
S

S

V
C

C

P
E

1
0

/C
M

P
1

_
IN

P
3

/F
G

3

P
E

1
1

/F
G

3

P
E

1
2

/C
M

P
4

_
IN

M
3

/F
G

3

P
E

1
3

/C
M

P
4

_
IN

M
4

/F
G

3

P
E

1
4

/C
M

P
4

_
IN

P
3

/F
G

3

P
E

1
5

/C
M

P
4

_
IN

P
4

/F
G

3

P
B

1
0

/F
G

3

P
B

1
1

/F
G

3

V
C

A
P

_
1

V
C

C

P
H

6
/F

G
2

P
H

7
/F

G
2

P
H

8
/F

G
2

P
H

9
/F

G
2

P
H

1
0

/F
G

2

P
H

1
1

/F
G

2

 

  



 

HC32F4A0↓ Ύ_Rev1.22 Page 39 of 145 

LQFP144 

V
C

C

P
I1

2
/F

G
1

P
E

1
/F

G
1

P
E

0
/F

G
1

P
B

9
/F

G
1

P
B

8
/F

G
1

P
I1

3
/M

D

P
B

7
/F

G
1

P
B

6
/F

G
1

P
B

5
/F

G
1

P
B

4
/N

J
T

R
S

T
/F

G
1

P
B

3
/J

T
D

O
_

T
R

A
C

E
S

W
O

/F
G

1

P
G

1
5

/F
G

1

V
C

C

V
S

S

P
G

1
4

/F
G

2

P
G

1
3

/F
G

2

P
G

1
2

/F
G

2

P
G

1
1

/F
G

2

P
G

1
0

/F
G

2

P
G

9
/F

G
2

P
D

7
/F

G
2

P
D

6
/F

G
2

V
C

C

V
S

S

P
D

5
/F

G
2

P
D

4
/F

G
2

P
D

3
/F

G
3

P
D

2
/F

G
3

P
D

1
/F

G
3

P
D

0
/F

G
3

P
C

1
2

/F
G

3

P
C

1
1

/F
G

3

P
C

1
0

/F
G

3

P
A

1
5

/J
T

D
I/

F
G

1

P
A

1
4

/J
T

C
K

_
S

W
C

L
K

/F
G

1

1
4

4

1
4

3

1
4

2

1
4

1

1
4

0

1
3

9

1
3

8

1
3

7

1
3

6

1
3

5

1
3

4

1
3

3

1
3

2

1
3

1

1
3

0

1
2

9

1
2

8

1
2

7

1
2

6

1
2

5

1
2

4

1
2

3

1
2

2

1
2

1

1
2

0

1
1

9

1
1

8

1
1

7

1
1

6

1
1

5

1
1

4

1
1

3

1
1

2

1
1

1

1
1

0

1
0

9

PE2/FG2 1 108 VCC

PE3/FG2 2 107 VSS

PE4/FG2 3 106 VCAP_2

PE5/FG2 4 105 PA13/JTMS_SWDIO/FG2

PE6/FG2 5 104 PA12/USBFS_DP/FG2

VBAT 6 103 PA11/USBFS_DM/FG2

PC13/RTCIC0 7 102 PA10/FG2

PC14/XTAL32_OUT 8 101 PA9/FG2

PC15/XTAL32_IN 9 100 PA8/FG2

PF0/FG3 10 99 PC9/FG2

PF1/FG3 11 98 PC8/FG2

PF2/FG3 12 97 PC7/FG3

PF3/ADC3_IN9/FG3 13 96 PC6/FG3

PF4/ADC3_IN14/FG3 14 95 VCC

PF5/ADC3_IN15/FG3 15 94 VSS

VSS 16 93 PG8/FG3

VCC 17 92 PG7/FG3

PF6/ADC3_IN4/FG3 18 91 PG6/FG3

PF7/ADC3_IN5/FG3 19 90 PG5/FG3

PF8/ADC3_IN6/FG3 20 89 PG4/FG3

PF9/ADC3_IN7/FG3 21 88 PG3/FG3

PF10/ADC3_IN8/FG3 22 87 PG2/FG3

PH0/XTAL_IN 23 86 PD15/FG3

PH1/XTAL_OUT 24 85 PD14/FG3

NRST 25 84 VCC

PC0/ADC123_IN10/CMP3_INP4/FG326 83 VSS

PC1/ADC123_IN11/FG3 27 82 PD13/FG3

PC2/ADC123_IN12/FG3 28 81 PD12/FG3
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AVCC 33 76 PB15/USBHS_DP/FG1

PA0/ADC123_IN0/PGA_1/SH_1/FG234 75 PB14/USBHS_DM/FG1

PA1/ADC123_IN1/PGA_2/SH_2/FG235 74 PB13/FG1

PA2/ADC123_IN2/PGA_3/SH_3/FG236 73 PB12/FG1
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P
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VFBGA176 

̂Top View̃ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A PE3 PE2 PE1 PE0 PB8 PB5 PG14 PG13 PB4 PB3 PD7 PC12 PA15 PA14 PA13

B PE4 PE5 PE6 PB9 PB7 PB6 PG15 PG12 PG11 PG10 PD6 PD0 PC11 PC10 PA12

C VBAT PI7 PI6 PI5 VCC PI12 VCC VCC VCC PG9 PD5 PD1 PI3 PI2 PA11

D PC13 PI8 PI9 PI4 VSS PI13 VSS VSS VSS PD4 PD3 PD2 PH15 PI1 PA10

E PC14 PF0 PI10 PI11 PH13 PH14 PI0 PA9

F PC15 VSS VCC PH2 VSS VSS VSS VSS VSS VSS VCAP_2 PC9 PA8

G PH0 VSS VCC PH3 VSS VSS VSS VSS VSS VSS VCC PC8 PC7

H PH1 PF2 PF1 PH4 VSS VSS VSS VSS VSS VSS VCC PG8 PC6

J NRST PF3 PF4 PH5 VSS VSS VSS VSS VSS VCC VCC PG7 PG6

K PF7 PF6 PF5 AVCC VSS VSS VSS VSS VSS PH12 PG5 PG4 PG3

L PF10 PF9 PF8 AVSS PH11 PH10 PD15 PG2

M AVSS PC0 PC1 PC2 PC3 PB2 PG1 VSS VSS VCAP_1 PH6 PH8 PH9 PD14 PD13

N VREFL PA1 PA0 PA4 PC4 PF13 PG0 VCC VCC VCC PE13 PH7 PD12 PD11 PD10

P VREFH PA2 PA6 PA5 PC5 PF12 PF15 PE8 PE9 PE11 PE14 PB12 PB13 PD9 PD8

R AVCC PA3 PA7 PB1 PB0 PF11 PF14 PE7 PE10 PE12 PE15 PB10 PB11 PB14 PB15

 

̔A1ҹPin 1Ȃ 
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TFBGA208 

̂Top View̃ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A PI9 PH13 PH5 PH4 PB9 PB8 PI12 PG15 PG9 PD5 PD0 PA12 PI0 PG4 VBAT

B PB5 PB13 PE10 PE9 PC9 PA8 PB6 PG13 PD7 PD4 PA15 PC6 PC7 VSS PD10

C PA14 PA13 PI7 PI6 PI5 PI4 PB4 PG12 PD6 PD3 PI3 PG7 PG8 PD9 VCC

D PC11 PC10 PI11 PF0 PE3 PE4 PB3 PG10 VCC PD1 PI1 PG5 PG6 VSS PD8

E PD2 PC12 PF6 VREFH
AVSS_
VREFL

NC NC VCC VCC VCC VSS PE12 PE11 PB14 PB15

F PE7 PE8 PF7 VREFH NC VCAP_2 PE14 PE13 PH15 PH14

G PE0 PE1 PF8 PF9 NC VSS VSS VSS VSS PD13 PC8 PA9 PA10

H PF10 PF3 PF4 PF5 NC VSS VSS VSS PB11 PH8 PH9 PH12

J PA3 PA0 PC0 PB1 AVCC VSS VSS VSS VSS NC NC NC PH11

K PB0 PA6 VREFH
AVSS_
VREFL

VCAP_1 NC PD15 PD11 PA11 PH10

L PE6 PE5 PA4 PA5 VSS VSS VSS VSS VCC VCC NC PG2 PI2 PD12 PD14

M PC15 PC14 PC13 PI8 NRST NC NC NC PI13 NC NC PA2 PG0 PG1 PG3

N PH3 PH2 PF2 PF1 VSS VSS NC NC NC NC PC3 PH6 PH7 PA7 PC1

P PB2 PF11 PF13 AVSS PF15 VCC PB10 PH0 NC NC PB7 PA1 PI10 PC4 PC5

R VCC PF12 AVCC PF14 VCC PE15 VSS PH1 NC NC PB12 PG14 PC2 PE2 PG11

 

̔A1ҹPin 1Ȃ 

 2-1   

 

 



 

HC32F4A0↓ Ύ_Rev1.22 Page 43 of 145 

2.2 ⱳ  

LQFP 

176 

LQFP 

144 

LQFP 

100 

VFBGA 

176 

TFBGA 

208 

Pin 

Name 

Analog EIRQ/WKUP  
TRACE/ 

JTAG 
Func0 Func1 Func2 Func3 Func4 Func5 Func6 Func7 Func8 Func9 Func10 Func11 Func12 Func13 Func14 Func15 Func16 Func17 Func18 Func19 Func20 Func21~31 Func32~63 

   GPO  TIM4  TIM6  TIMA TIMA 
EMB,TIM6,T

IMA  
USART KEY  SDIO 

USBFS,USB

HS,TIM2 
ETH 

EXMC,USB

HS 
DVP EVNTPT 

EVENTOU

T 
TIM2,TIM4  I2S SPI,QSPI SPI USART  

Communica

tion 

Function 

Group 

1 1 1 A2 R14 PE2 

 
EIRQ2 TRACEC

LK 

 
FCMREF TIM4_3_ADS

M 

 
TIMA_9_PW

M1/TIMA_9_

CLKA 

 
TIMA_4_TRI

G 

USART3_C

K 

   
ETH_MII_T

XD3 

EXMC_AD

D23 

  
EVENTOUT 

 
I2S3_MCK 

 
  

 
FG2 

2 2 2 A1 D5 PE3 

 
EIRQ3 TRACED

0 

    
TIMA_9_PW

M2/TIMA_9_

CLKB 

TIMA_4_P

WM1/TIMA

_4_CLKA 

 
USART6_C

K 

   
ETH_MII_R

MII_TXEN 

EXMC_AD

D19 

  
EVENTOUT TIM2_1_CLK

A 

I2S4_SD SPI2_NSS0   
 

FG2 

3 3 3 B1 D6 PE4 

 
EIRQ4 TRACED

1 

    
TIMA_9_PW

M3 

TIMA_4_P

WM2/TIMA

_4_CLKB 

 
USART6_C

TS 

    
EXMC_AD

D20 

DVP_DATA

3 _D¥A

 2  

 TRACED
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LQFP 

176 

LQFP 

144 

LQFP 

100 

VFBGA 

176 

TFBGA 

208 

Pin 

Name 

Analog EIRQ/WKUP  
TRACE/ 

JTAG 
Func0 Func1 Func2 Func3 Func4 Func5 Func6 Func7 Func8 Func9 Func10 Func11 Func12 Func13 Func14 Func15 Func16 Func17 Func18 Func19 Func20 Func21~31 Func32~63 

   GPO
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LQFP 

176 

LQFP 

144 

LQFP 

100 

VFBGA 

176 

TFBGA 

208 

Pin 

Name 

Analog EIRQ/WKUP  
TRACE/ 

JTAG 
Func0 Func1 Func2 Func3 Func4 Func5 Func6 Func7 Func8 Func9 Func10 Func11 Func12 Func13 Func14 Func15 Func16 Func17 Func18 Func19 Func20 Func21~31 Func32~63 

   GPO  TIM4  TIM6  TIMA TIMA 
EMB,TIM6,T

IMA  
USART KEY  SDIO 

USBFS,USB

HS,TIM2 
ETH 

EXMC,USB

HS 
DVP EVNTPT 

EVENTOU

T 
TIM2,TIM4  I2S SPI,QSPI SPI USART  

Communica

tion 

Function 

Group 

77 67 45 P11 F12 PE14 
CMP4_INP3 EIRQ14 

   
TIM4_1_CLK TIM6_4_PW

MA 

TIMA_1_PW

M4 

TIMA_3_P

WM4 

   
SDIO1_CD USBHS_UL

PI_D1 

 
EXMC_DAT

A11 

  
EVENTOUT TIM2_2_PW

MA/TRIGA 

I2S4_EXCK SPI1_NSS3   
 

FG3 

78 68 46 R11 R6 PE15 
CMP4_INP4 EIRQ15 

   
TIM4_1_PCT TIM6_TRIGA TIMA_7_PW

M4 

TIMA_5_TR

IG 

EMB_PORT2 USART10_C

K 

 
SDIO1_WP USBHS_UL

PI_D2 

 
EXMC_DAT

A12 

  
EVENTOUT TIM2_2_PW

MB/TRIGB 

I2S4_MCK 
 

  
 

FG3 

79 69 47 R12 P7 PB10 

 
EIRQ10 

  
ADTRG2 TIM4_2_OVH TIM6_4_PW

MB 

TIMA_2_PW

M3 

TIMA_11_P

WM4 

   
SDIO1_D7 USBHS_UL

PI_D3 

ETH_MII_R

XER 

  
EVNTP210 EVENTOUT 

 
I2S3_EXCK QSPI_IO2 SPI2_SCK  

 
FG3 

80 70 48 R13 H12 PB11 

 
EIRQ11 

   
TIM4_1_ADS

M 

 
TIMA_2_PW

M4 

 
EMB_PORT2 

   
USBHS_UL

PI_D4 

ETH_MII_R

MII_TXEN 

  
EVNTP211 EVENTOUT 

   
  

 
FG3 

81 71 49 M10 K5 VCAP_1 

                      
  

  

- - - - L8 VSS 
                          

82 72 50 N10 L9 VCC 

                      
  

  

83 - - M11 N12 PH6 

 
EIRQ6 

     
TIMA_2_PW

M3 

  
USART5_C

TS 

   
ETH_MII_R

XD2 

EXMC_CE1 DVP_DATA

8 

 
EVENTOUT TIM2_2_PW

MA/TRIGA 

  
  

 
FG2 

84 - - N12 N13 PH7 

 
EIRQ7 

     
TIMA_2_PW

M2/TIMA_2_

CLKB 

  
USART5_RT

S 

   
ETH_MII_R

XD3 

EXMC_ALE DVP_DATA

9 

 
EVENTOUT 

   
  

 
FG2 

85 - - M12 H13 PH8 

 
EIRQ8 

    
TIM6_3_PW

MA 

TIMA_2_PW

M3 

  
USART5_C

K 

    
EXMC_DAT

A16 

DVP_HSYN

C 

 
EVENTOUT 

  
SPI5_NSS0   

 
FG2 
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LQFP 

176 

LQFP 

144 

LQFP 

100 

VFBGA 

176 

TFBGA 
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LQFP 

176 

LQFP 

144 

LQFP 

100 

VFBGA 

176 

TFBGA 

208 

Pin 

Name 

Analog EIRQ/WKUP  
TRACE/ 

JTAG 
Func0 Func1 Func2 Func3 Func4 Func5 Func6 Func7 Func8 Func9 Func10 Func11 Func12 Func13 Func14 Func15 Func16 Func17 Func18 Func19 Func20 Func21~31 Func32~63 

   GPO  TIM4  TIM6  TIMA TIMA 
EMB,TIM6,T

IMA  
USART KEY  SDIO 

USBFS,USB

HS,TIM2 
ETH 

EXMC,USB

HS 
DVP EVNTPT 

EVENTOU

T 
TIM2,TIM4  I2S SPI,QSPI SPI USART  

Communica

tion 

Function 

Group 

155 127 - B8 C8 PG12 

 
EIRQ12 

     
TIMA_8_PW

M2/TIMA_8_

CLKB 

  
USART6_RT

S 

    
EXMC_CE3 

  
EVENTOUT 

   
  

 
FG2 

156 128 - A8 B8 PG13 

 
EIRQ13 

     
TIMA_8_PW

M3 

  
USART6_C

TS 

   
ETH_MII_R

MII_TXD0 

EXMC_AD

D24 

DVP_VSYN

C 

 
EVENTOUT 

   
  

 
FG2 

157 129 - A7 R12 PG14 

 
EIRQ14 

   
TIM4_3_ADS

M 

TIM6_4_PW

MB 

TIMA_8_PW

M4 

      
ETH_MII_R

MII_TXD1 

EXMC_AD

D25 

DVP_DATA

2 

 
EVENTOUT 

 
I2S3_EXCK 

 
  

 
FG2 

158 130 - D7 G9 VSS 

                      
  

  

159 131 - C7 D9 VCC 

                      
  

  

160 132 - B7 A8 PG15 

 
EIRQ15 

   
TIM4_3_PCT TIM6_4_PW

MA 

  
TIMA_5_TRI

G 

USART6_C

TS 

    
EXMC_BA

A 

DVP_DATA

13 

 
EVENTOUT 

 
I2S3_MCK 

 
  

 
FG1 

161 133 89 A10 D7 PB3 

 
EIRQ3+WKUP0_3 JTDO_S

WO 

 
FCMREF TIM4_3_CLK TIM6_TRIGC TIMA_2_PW

M2/TIMA_2_

CLKB 

TIMA_12_P

WM1/TIMA

_12_CLKA 

   
SDIO2_D0 

    
EVNTP203 EVENTOUT 

   
  

 
FG1 

162 134 90 A9 C7 PB4 

 
EIRQ4+WKUP1_0 NJTRST 

  
TIM4_3_OW

L 

TIM6_3_PW

MB 

TIMA_3_PW

M1/TIMA_3_

CLKA 

TIMA_12_P

WM2/TIMA

_12_CLKB 

   
SDIO1_D0 

   
DVP_DATA

13 

EVNTP204 EVENTOUT 
 

I2S2_SDIN 
 

  
 

FG1 

163 135 91 A6 B1 PB5 

 
EIRQ5+WKUP1_1 

  
ADTRG3 TIM4_3_OW

H 

TIM6_3_PW

MA 

TIMA_3_PW

M2/TIMA_3_

CLKB 

TIMA_12_P

WM3 

TIMA_10_TR

IG 

  
SDIO1_D3 USBHS_UL

PI_D7 

ETH_PPS_O

UT 

EXMC_ALE DVP_DATA

10 

EVNTP205 EVENTOUT 
 

I2S4_EXCK SPI3_NSS3   
 

FG1 

164 136 92 B6 B7 PB6 

 
EIRQ6+WKUP1_2 

  
ADTRG2 TIM4_3_OVL TIM6_2_PW

MB 

TIMA_4_PW

M1/TIMA_4_

CLKA 

TIMA_12_P

WM4 

TIMA_10_P

WM1/TIMA_

10_CLKA 

  
SDIO2_CK 

 
ETH_MII_T

XCLK 

EXMC_CE1 DVP_DATA

5 

EVNTP206 EVENTOUT 
 

I2S4_MCK SPI3_NSS2   
 

FG1 

165 137 93 B5 P11 PB7 

 
EIRQ7+WKUP1_3 

  
ADTRG1 TIM4_3_OVH TIM6_2_PW

MA 

TIMA_4_PW

M2/TIMA_4_

CLKB 

 
TIMA_10_P

WM2/TIMA_

10_CLKB 

  
SDIO1_D0 

 
ETH_MII_T

XER 

EXMC_AD

V 

DVP_VSYN

C 

EVNTP207 EVENTOUT 
 

I2S2_EXCK SPI3_NSS1   
 

FG1 

166 138 94 D6 M9 
PI13/M

D 

          
USART3_T

X 

           
  

  

167 139 95 A5 A6 PB8 

 
EIRQ8 

   
TIM4_3_OUL TIM6_1_PW

MB 

TIMA_4_PW

M3 

 
TIMA_10_P

WM3 

USART1_C

K 

KEYOUT7 SDIO1_D4 USBFS_DR

VVBUS 

ETH_MII_T

XD3 

 
DVP_DATA

6 

EVNTP208 EVENTOUT TIM2_3_PW

MA/TRIGA 

I2S2_MCK SPI2_NSS0   
 

FG1 

168 140 96 B4 A5 PB9 

 
EIRQ9 

   
TIM4_3_OUH TIM6_1_PW

MA 

TIMA_4_PW

M4 

TIMA_6_TR

IG 

TIMA_10_P

WM4 

USART1_C

TS 

KEYOUT6 SDIO1_D5 
 

ETH_MII_T

XD2 

 
DVP_DATA

7 

EVNTP209 EVENTOUT TIM2_3_PW

MB/TRIGB 

I2S2_SDIN SPI2_NSS1 SPI2_NSS0  
 

FG1 

169 141 97 A4 G1 PE0 

 
EIRQ0 

  
MCO_1 TIM4_3_PCT 

 
TIMA_4_TRI

G 

 
TIMA_2_TRI

G 

USART1_RT

S 

   
ETH_MII_R

MII_TXD1 

EXMC_CE4 DVP_DATA

2 

 
EVENTOUT TIM2_3_CLK

A 

 
SPI2_NSS2  USART8_R

X 

 
FG1 

170 142 98 A3 G2 PE1 

 
EIRQ1 

  
MCO_2 TIM4_3_CLK TIM6_TRIGC 

  
TIMA_12_TR

IG 

    
ETH_MII_R

MII_TXD0 

EXMC_CE5 DVP_DATA

3 

 
EVENTOUT TIM2_3_CLK

B 

 
SPI2_NSS3  USART8_T

X 

 
FG1 

171 143 - C6 A7 PI12 

 
EIRQ12 

             
EXMC_CLE 

      
  

 
FG1 

- - 99 D5 G8 VSS 

                      
  

  

172 144 100 C5 E9 VCC 

                      
  

  

173 - - D4 C6 PI4 

 
EIRQ4 

     
TIMA_1_PW

M1/TIMA_1_

CLKA 

 
EMB_PORT4 

     
EXMC_CE6 DVP_DATA

5 

 
EVENTOUT 

   
  

 
FG1 

174 - - C4 C5 PI5 

 
EIRQ5 

   
TIM4_2_OUH TIM6_5_PW

MA 

TIMA_1_PW

M2/TIMA_1_

CLKB 

       
EXMC_CE7 DVP_VSYN

C 

 
EVENTOUT 

   
  

 
FG1 

175 - - C3 C4 PI6 

 
EIRQ6 

   
TIM4_2_OVH TIM6_6_PW

MA 

TIMA_1_PW

M3 

       
EXMC_DAT

A28 

DVP_DATA

6 

 
EVENTOUT 

   
  

 
FG1 

176 - - C2 C3 PI7 

 
EIRQ7 

   
TIM4_2_OW

H 

TIM6_7_PW

MA 

TIMA_1_PW

M4 

       
EXMC_DAT

A29 

DVP_DATA

7 

 
EVENTOUT 

   
  

 
FG1 

- - - - J5 AVCC 
                          

- - - - K3 VREFH 
                          

- - - - K4 
AVSS_

VREFL 

                          

- - - - L5 VSS 
                          

- - - - E11 VSS 
                          

- - - - J8 VSS 
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LQFP 

176 

LQFP 

144 

LQFP 

100 

VFBGA 

176 

TFBGA 

208 

Pin 

Name 

Analog EIRQ/WKUP  
TRACE/ 

JTAG 
Func0 Func1 Func2 Func3 Func4 Func5 Func6 Func7 Func8 Func9 Func10 Func11 Func12 Func13 Func14 Func15 Func16 Func17 Func18 Func19 Func20 Func21~31 Func32~63 

   GPO  TIM4  TIM6  TIMA TIMA 
EMB,TIM6,T

IMA  
USART KEY  SDIO 

USBFS,USB

HS,TIM2 
ETH 

EXMC,USB

HS 
DVP EVNTPT 

EVENTOU

T 
TIM2,TIM4  I2S SPI,QSPI SPI USART  

Communica

tion 

Function 

Group 
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Package 
Port 

Group 

Bits Pin Count 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  Total 

LQFP176 PortA o o o o o o o o o o o o o o o o 16 142 

VFBGA176 PortB o o o o o o o o o o o o o o o o 16  

TFBGA208 PortC o o o o o o o o o o o o o o o o 16  

 PortD o o o o o o o o o o o o o o o o 16  

 PortE o o o o o o o o o o o o o o o o 16  

 PortF o o o o o o o o o o o o o o o o 16  

 PortG o o o o o o o o o o o o o o o o 16  

 PortH o o o o o o o o o o o o o o o o 16  

 PortI - - o o o o o o o o o o o o o o 14  

LQFP144 PortA o o o o o o o o o o o o o o o o 16 116 

 PortB o o o o o o o o o o o o o o o o 16  

 PortC o o o o o o o o o o o o o o o o 16  

 PortD o o o o o o o o o o o o o o o o 16  

 PortE o o o o o o o o o o o o o o o o 16  

 PortF o o o o o o o o o o o o o o o o 16  

 PortG o o o o o o o o o o o o o o o o 16  

 PortH - - - - - - - - - - - - - - o o 2  

 PortI - - o o - - - - - - - - - - - - 2  

LQFP100 PortA o o o o o o o o o o o o o o o o 16 83 

 PortB o o o o o o o o o o o o o o o o 16  

 PortC o o o o o o o o o o o o o o o o 16  

 PortD o o o o o o o o o o o o o o o o 16  

 PortE o o o o o o o o o o o o o o o o 16  

 PortH - - - - - - - - - - - - - - o o 2  

 PortI - - o - - - - - - - - - - - - - 1  

  15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0   

 2-3   
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Port ҉  ₮ ꜚ ⱬ 5V  

PortA PA3~PA5 

PA7~PA10 

PA13~PA15 

  ᵞ,Ҭ,   

 PA0,PA1,PA2, 

PA6,PA11,PA12 

  ᵞ,Ҭ,  Ҍ  

PortB PB0~PB13   ᵞ,Ҭ,   

 PB14,PB15   ᵞ,Ҭ,  Ҍ  

PortC PC0~PC15   ᵞ,Ҭ,   

PortD PD0~PD15   ᵞ,Ҭ,   

PortE PE0~PE15   ᵞ,Ҭ,   

PortF PF0~PF15   ᵞ,Ҭ,   

PortG PG0~PG15   ᵞ,Ҭ,   

PortH PH0~PH15   ᵞ,Ҭ,   

PortI PI0~PI13   ᵞ,Ҭ,    

 2-4  ⱳ  

̔ 

– ᵬ ⱳ ̆ ῀ Ҍ ԍVREFH/AVCCȂ 
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 RTCICx (x=0~1) I Ԋᴆ ῀ 

Timer2 TIM2_x_CLKA I ῀ 

(x=1~4) TIM2_x_CLKB I ῀ 

 TIM2_x_PWMA/TRIGA IO Ԋᴆ ῀ PWM ₮ 

 TIM2_x_PWMB/TRIGB IO Ԋᴆ ῀ PWM ₮ 

Timer4 TIM4_x_CLK I ῀ 

(x=1~3) TIM4_x_OUH IO PWM U ₮ 

 
TIM4_x_OUL IO PWM U ₮ 

 
TIM4_x_OVH IO PWM V ₮ 

 
TIM4_x_OVL IO PWM V ₮ 

 
TIM4_x_OWH IO PWM
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QSPI QSPI_IOx (x=0~3) IO  

 
QSPI_SCK O ₮ 

 
QSPI_NSS O ׆  

I2Cx I2Cx_SCL IO  

(x=1~6) I2Cx_SDA IO  

I2Sx I2Sx_SD IO ұ  

(x=1~4) I2Sx_SDIN I ῃ ұ ῀ 

 
I2Sx_WS IO  

 
I2Sx_CK IO ұ  

 
I2Sx_EXCK I  

 
I2Sx_MCK O Һ  

CANx CANx_TX O  

(x=1~2) CANx_RX I  

SDIOx SDIOx_Dy (y=0~7) IO SD Ḥ  

(x=1~2) SDIOx_CK O SD ₮Ḥ  

 
SDIOx_CMD IO SD פ Ḥ  

 
SDIOx_CD I SD ≢ Ḥ  

 
SDIOx_WP I SD ΏḠ Ḥ  

USB_FS USBFS_DM IO USBFS ҉ῃ PHY D-Ḥ  

 
USBFS_DP IO USBFS ҉ῃ PHY D+Ḥ  

 
USBFS_VBUS I USBFS VBUSḤ  

 
USBFS_ID I USBFS IDḤ  

 
USBFS_SOF O USBFS SOF ‖ ₮Ḥ  

 
USBFS_DRVVBUS O USBFS VBUS ꜚ Ḥ  

USB_HS USBHS_DP IO USBHS ҉ῃ PHY D+Ḥ  

 USBHS_DM IO USBHS ҉ῃ PHY D-Ḥ  

 USBHS_VBUS I USBHS VBUSḤ  

 USBHS_ID I USBHS IDḤ  

 USBHS_SOF O USBHS SOF ‖ ₮Ḥ  

 USBHS_DRVVBUS O USBHS VBUS ꜚ Ḥ  

 USBHS_ULPI_CLK I ULPI clockḤ  

 USBHS_ULPI_DIR I ULPI dirḤ  

 USBHS_ULPI_STP O ULPI stpḤ  

 USBHS_ULPI_NXT I ULPI nxtḤ  

 USBHS_ULPI_Dx (x=0~7) IO ULPI dataḤ  
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ETHMAC ETH_SMI_MDC O SMI  

 ETH_SMI_MDIO IO SMI  

 ETH_PPS_OUT IO PPS ₮ 

 ETH_MII_RMII_RXCLK I MII ꜚᵬ RMII  

 ETH_MII_RMII_RXDV I MII RMII  

 ETH_MII_RMII_RXD0 I MII 0 RMII 0 

 ETH_MII_RMII_RXD1 I MII 1 RMII 1 

 ETH_MII_RMII_TXEN O MII ᶏ RMII ᶏ  

 ETH_MII_RMII_TXD0 O MII 0 RMII 0 

 ETH_MII_RMII_TXD1 O MII 1 RMII 1 

 ETH_MII_RXD2 I MII 2 

 ETH_MII_RXD3 I MII 3 

 ETH_MII_RXER I MII  

 ETH_MII_TXCLK I MII ꜚᵬ  

 ETH_MII_TXD2 O MII 2 

 ETH_MII_TXD3 O MII 3 

 ETH_MII_TXER O MII  

 ETH_MII_COL I MII ᶶ  

 ETH_MII_CRS I MII ‖  

CMP VCOUT1 O CMP1 ₮ 

 
VCOUT2 O CMP2 ₮ 

 
VCOUT3 O CMP3 ₮ 

 VCOUT4 O CMP4 ₮ 

 
VCOUT O CMP1~4 OR ₮ 

 
CMPx_INPy (x=1~4 y=2~4) I CMPx ῀ 

 
CMPx_INM4 (x=1~4) I CMPx ῀ 

 CMP123_INM3 I CMP1,2,3 ῀ 

 
 CMP4_INM3 I CMP4 ῀ 

ADC ADTRG1 I ADC1 AD ꜚ  

 
ADTRG2 I ADC2 AD ꜚ  

 ADTRG3 I ADC3 AD ꜚ  

 
ADC123_INx (x=0~3,10~13) I ADC1,2,3῍ ῀  

 
ADC12_INx (x=4~9,14,15) I ADC1,2῍ ῀  

 ADC3_INx (x=4~9,14,15) I ADC3 ῀  

 PGA123_VSS I PGA1~3 Ground ῀ 
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PGA4_VSS I PGA4 Ground ῀ 

DAC DACx_OUTy (x=1,2 y=1,2) O DAC ₮ 

DVP DVP_HSYNC I ῀  

 DVP_VSYNC I ῀  

 DVP_PIXCLK I ῀  

 DVP_DATAx (x=0~13) I ῀  

EXMC EXMC_CLK IO ΐᵣ Ύ Ữ └ EXMC ⱳ №  

 EXMC_OE O  

 EXMC_WE O  

 EXMC_CLE O  

 EXMC_ALE O  

 EXMC_BAA O  

 EXMC_ADV O  

 EXMC_CEx (x=0~7) O  

 EXMC_RBx(x=0~7) I  

 EXMC_ADDx (x=0~29) IO  

 EXMC_DATAx (x=0~31) IO  

 2-5  ⱳ  
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2.4 ᶏ  

 ᶏ  

VCC ̆ 1.8V~3.6V ̆ ҍ VSS ̂ ̃ 

VSS ̆ 0V 

VBAT ̆ ῒ ᶫ ҉ 

Ҍᶏ ҍ VCC ̆ 100nF  

VCAP_x (x=1~2) ῤ ̆ ҍ VSS ץ̆ ῤ ̂ ̃ 

AVCC ̆ ᶫ ̆ ҍ VCC ̂ ̃ 

Ҍᶏ ̆ ҍ VCC  

AVSS ̆ ᶫ ̆ ҍ VSS ̂ ̃ 

Ҍᶏ ̆ ҍ VSS  

VREFL ̆ ҍ AVSS ̂ ̃ 

Ҍᶏ ̆ ҍ AVSS  

VREFH ̆ Ҍ ԍ AVCC  

Ҍᶏ ADC ̆ ҍ AVCC  

PI13/MD ῀Ȃ ᵝ ̂NRST̃ ᵞ׆̂ ҹ ̃ ̆

ҹᵞ Ȃ ̂4.7kΩ̃ ⌠ VSŜ Ҋ ̃ 

NRST ᵝ ̆ᵞ ȂҌᶏ ⌠ VCĈ҉ ̃ 

Pxy (x=A~I y=0~15) Ȃ ᵬ ῀ⱳ ̆ 5V ῀ Ҍ 5V̆Ҍ

5V ῀ Ҍ VCCȂ ᵬ ῀ ̆ Ҍ

VREFH/AVCC 

Ҍᶏ ̆ ⌠ VCĈ҉ ̃/VSŜ Ҋ ̃ 

 2-6  ᶏ  
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3 ̂ECs̃  

3.1 ᴆ 

̆ VSS ҹ ץ ‰Ȃ 

3.1.1 ṿ ṿ 

≢ ̆ ᴆ ṿ ṿ ȁᶫ

ᴆҊ Ḡ Ḡ Ȃ 

3.1.2 ῖ ṿ 

≢ ̆ῖ  TA = 25 °CȁVCC = 3.3 V ᴆҊ

№ ⌠Ȃ 

3.1.3 ῖ  

≢ ̆ ↕ ῖ ֽ̆ᶫ Ȃ 

3.1.4  

 3-1̂ ̃Ҭ ԅ ԍ ᴆȂ 

3.1.5 ῀  

 3-1̂ ̃Ҭ ԅ ᴆ ҉ ῀ Ȃ 

 

MCU pin MCU pin

Vin

 

 3-1  ᴆ( )ҍ ῀ ̂ ̃ 
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3.1.6  

LDOs
VCCx 

VSSx

VCAP_1

GPIOs

Input

Output

L/S
IO

Logics Core Logics

(CPU,Digital 

Peripherals,

RAMs)

Flashs

Analog:

ADCs

PGA

CMPs

DACs

AVCCx

Clock Modules:

RCs,

PLLs, ...

VBAT=

1.65 to 3.6V

X x 100nF+

1 x 4.7uF

VCAP_2

Backup Blocks

(XTAL32k,RTC,

Wake-up logic retention  registers,

Retention RAM)

VREFHx

AVSSx

X x 100nF

+1uF

VREFLx

VBAT (Note*1)

Reset

Controller

NRST

2 x 0.1uF or 

2 x 0.047uF

X x 100nF

+1uF

Power

Switch

 

 3-2   

Note*1:ԍҌ ᾟ ̆ VBAT ӊ ῀ѿҩᵞ ԋ Ȃ 

1. 4.7µF  VCC ӊѿȂ 

2. AVSS=VSSȂ 
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3. ҩ ̂ᶛ VCC/VSS̆AVCC/AVSS ...̃ ᶏ ҉ Ȃ ֓

ᵞԍ PCB Ҋ ץ̆ Ḡ ᴆ ᵬȂҌ

ᵞPCB Ȃ ᴆ ᵬҌ Ȃ 

4. VCAP_1/VCAP_2ᶏ Ҋ̔1̃ VCAP_1VCAP_2

̆ ҩ ᶏץ 0.047uF0.1uF̂ ҹ 0.094uF0.2uFȂ̃2̃

VCAP_1 ̆ ᶏץ 0.1uF0.22uFȂ׆ ̆ῤ

Ҭ VCAP_1/VCAP_2ᾟ Ȃѿ ̆ VCAP_1/VCAP_2 ᾟ

̆ҹ ⱬ̕ ѿ ̆ VCAP_1/VCAP_2ᴪ ᾟ

̆ᵖ Ӟ ᶫ Ὶ (EMC)Ȃ ץ Ὶ

̆ ṿȂ VCAP_1/VCAP_2ҍPWC_PWRC3.PDTS

ᵝ ṿ ȂVCAP_1/VCAP_2ҹ0.2uF0.22uF̆ ῀

ӊ╠ ḠPWC_PWRC3.PDTSᵝ ȂVCAP_1/VCAP_2ҹ0.094uF0.1uF̆

῀ ӊ╠ ḠPWC_PWRC3.PDTSᵝ ᵝȂ 

5. Һ ⌠VCAP_1̂ VCAP_1/VCAP_2̃ ̆

ṿCEXT Ȃ ṿCEXT ESR Ҋ̔ 

  ᴆ 

CEXT ṿ 0.047µF / 0.1µF 

ESR ұ ESR < 0.3 Ω 

 3-1  VCAP_1/VCAP_2ᵬ ᴆ 
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3.1.7  

VCC

AVCC

ICC

VBAT
ICC_VBAT

 

 3-3   
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3.2 ṿ 

ⱴ ᴆ҉  3-2  ȁ  3-3   3-4  Ҭ

↓₮ ṿ̆↕ ᴆ ӄ Ȃ ֓ ṿ ⱬ̆ Ҍ

ᴆ ֓ ᴆҊⱳ Ȃ ᵬ ṿ ᴆҊ ᴪ ᴆ

Ȃ 

  ṿ ṿ ᵝ 

VCC-VSS 
Һ ̂  AVCCȁVCC

VBAT̃(1) 
-0.3 4.0 

V 

VIN 

PA11/USBFS_DMȁPA12/USBFS_DPȁ

PB14_USBHS_DMȁPB15_USBHS_DPȁ 

PA0ȁPA1ȁPA2ȁPA6ӊ ῒז ҉

῀ (2) 

VSS–0.3 VCC+4.0(5.8V) 

PA11/USBFS_DMȁPA12/USBFS_DP 

PB14/USBHS_DMȁPB15/USBHS_DPȁ 

PA0ȁPA1ȁPA2ȁPA6 ҉ ῀  

VSS–0.3 Vcc+0.7(4.0V) 

VESD(HBM) (ֲ ᵣ )  

 

- 

 3-2   

1. ᾛ ῤ̆ Һ ̂VCCȁAVCCȁVBAT̃ ̂VSSȁAVSS̃

⌠ Ȃ 

2. VIN ṿȂ ῏ᾛ ῀ ṿ Ḥ ̆  3-3Ȃ 
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  ṿ ᵝ 

IVCC ῀  VCCX  ̂ ̃(1) 240 

mA 

IVSS ₮  VSSX  ̂ ̃ (1) -240 

IVCC ῀ ҩ VCCX  ̂ ̃ (1) 100 

IVSS ₮ ҩ VSSX  ̂ ̃ (1) -100 

IIO 

ᴋ  I/O └ ₮  20 

ᴋ  I/O └ ₮  -20 

IIO 

 I/O └ ҉ ₮  120 

 I/O └ ҉ ₮  -120 

 3-3   

1. ᾛ ῤ̆ Һ ̂VCCȁAVCCȁVBAT̃ ̂VSSȁAVSS̃

⌠ Ȃ 

 

  ṿ ᵝ 

TSTG Ữ  –65~150 °C 

TJ  -40~125 °C 

 3-4   
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3.3 ᵬ ᴆ 

3.3.1 ᵬ ᴆ 

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

fHCLK ῤ  AHB  

 (1) 

PWRC2.DVS=11 

PWRC2.DDAS=1111 

PWRC3.DDAS=0xff 

- - 240 

MHz 
ᵞ  

PWRC2.DVS=10 

PWRC2.DDAS= 

0000 

PWRC3.DDAS=0x00 

- - 8 

VCC ‰ ᵬ  - 1.8 - 3.6 

V 

VAVCC(2) ᵬ  - 1.8 - 3.6 

VBAT ᴍ ᵬ  - 1.65 - 3.6 

VIN 

5V ҉ ῀

 (3) 

2 V ≤ VCC ≤ 3.6 V 

2 V ≤ AVCC ≤ 3.6 V 
–0.3 - 5.5 

VCC < 2 V 

AVCC < 2V 
–0.3 - 5.2 

PA11/USBFS_DMȁ 

PA12/USBFS_DPȁ 

PB14/USBHS_DMȁ 

PB15/USBHS_DPȁ 

PA0ȁPA1ȁPA2ȁPA6

҉ ῀  

- –0.3 - VCC+0.3 

 3-5  ᵬ ᴆ 

1. ֟ Ḡ Ȃ 

2.  VREFH ̆ ↕ Ҋ ᴆ̔0ŮVAVCC-VREFHŮ1.2 VȂ 

3. ᶏ Ḡ ԍ VCC+0.3̆ ῤ ҉ /Ҋ Ȃ 
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3.3.2 ҉  / ᵬ ᴆ 

TA ׆ѿ ᵬ ᴆȂ 

  ṿ ṿ ᵝ 

tVCC VCC ҉  20 20000 

µs/V 
VCC Ҋ  20 20000 

 3-6  ҉  / ᵬ ᴆ 

3.3.3 ᵝ └  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

VBOR BOR  

ICG1.BOR_LEV[1:0]=00 1.85(1) 2.00 2.10 V 

ICG1.BOR_LEV [1:0]=01 1.96 2.10 2.20 V 

ICG1.BOR_LEV [1:0]=10 2.06 2.20 2.30 V 

ICG1.BOR_LEV [1:0]=11 2.27(1) 2.40 2.50 V 

VPVD1 PVD1 (3) 

PVD1LVL[2:0]=000  1.96(1) 2.10 2.20 V 

PVD1LVL[2:0]=001  2.06 2.20 2.30 V 

PVD1LVL[2:0]=010 2.27 

 

2.40 2.52 V 

PVD1LVL[2:0]=011 2.48 2.60 2.72 V 

PVD1LVL[2:0]=100 2.58 2.70 2.82 V 

PVD1LVL[2:0]=101  2.69 2.80 2.92 V 

PVD1LVL[2:0]=110 2.79 2.95 3.07 V 

PVD1LVL[2:0]=111  2.90(1) 3.05 3.17 V 

VPVD2 PVD2 (3) 

PVD2LVL[2:0]=000  2.06(1) 2.20 2.30 V 

PVD2LVL[2:0]=001 2.27 2.40 2.50 V 

PVD2LVL[2:0]=010  2.48 2.60 2.72 V 

PVD2LVL[2:0]=011  2.58 2.70 2.82 V 

PVD2LVL[2:0]=100  2.69 2.85 2.94 V 

PVD2LVL[2:0]=101 2.79 2.95 3.07 V 

PVD2LVL[2:0]=110 (1) 2.90(1) 3.05 3.17 V 
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  ᴆ ṿ ῖ ṿ ṿ ᵝ 

PVD2LVL[2:0]=111(2) 1.05(1) 1.15 1.25 V 

Vpvdhyst PVD1,2 (4)  - 100 - mV 

VPOR(1) ҉ / ᵝ ṿ 

҉ VPOR 1.60 1.68 1.80 V 

Ҋ VPDR 1.56 1.64 1.76 V 

VPORhyst POR   - 40 - mV 

IRUSH 

҉

(POR׆

̃ 

 

- 160 200 mA 

TNRST NRSTβ ᵞ   10 - - µs 

TIPVD1 PVD1β   300 380 460 µs 

 TIPVD2 PVD2β   300 380 460 µs 

 TINRST NRSTβ   25 35 50 µs 

TRIPT ῤ ᵝ   140 160 200 µs 

TRSTBOR BOR ᵝ   440 520 610 µs 

TRSTPOR ҉ ᵝ   - 2500 3000 µs 

 3-7  β └  
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3.3.4 ᶫ  

ҩ ̆ῒҬ ᵬ ȁ ȁI/O ȁ ᴆ

ᴆ ȁ ᵬ ȁI/O ῏ ȁ Ữ Ҭ ᵝ ץ ף Ȃ 

 3-3Ҭ׃ ԅ Ȃ Ҋ ṿ

ᴆҊ ѿ FLASH ף ₮Ȃ  

ΐᵣ ᴆ Ҋ̔ 

1)  I/O ԍ ̂ Ȃ̃ 

2) fHCLK=240MHz/120MHz/24MHzᵞ

fHCLK=8MHz/1MHzȂ 

3) ⱳ №ҹ̔ ᵬ ICC_RUN,ᴡ ICC_SLEEP,Ả ICC_STP,

ICC_PD̆Dhrystoneᵬ ICC_DHRYSTONEץ VBATʟ

ICC_VBATȂ 

4) ON/OFF ΐᵣ ᴆ Ȃ 

5) fHCLK=240MHz/120MHzҊPLLԍ Ȃ 
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 Parameter Symbol ᴆ 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

 fHCLK= 

ICC_RUN 

while(1),ῃ OFF -40 - 33 - mA 

 240MHz while(1),ῃ ON -40 - 73 - mA 

   

ICC_DHRYSTONE 

CACHE OFF -40 - 37 - mA 

   CACHE ON -40 - 38 - mA 

   

ICC_SLEEP 

ῃ OFF -40 - 26 - mA 

   ῃ ON -40 - 66 - mA 

   

ICC_RUN 

while(1),ῃ OFF 25 - 33 - mA 

   while(1),ῃ ON 25 - 74 - mA 

    

ICC_DHRYSTONE 

CACHE OFF 25 - 38 - mA 

    CACHE ON 25 - 39 - mA 

    

ICC_SLEEP 

ῃ OFF 25 - 26 - mA 

    ῃ ON 25 - 67 - mA 

    

ICC_RUN 

while(1),ῃ OFF 85 - - 70 mA 

    while(1),ῃ ON 85 - - 120 mA 

    

ICC_DHRYSTONE 

CACHE OFF 85 - - 77 mA 

    CACHE ON 85 - - 78 mA 

    

ICC_SLEEP 

ῃ OFF 

7
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 Parameter Symbol ᴆ 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

 fHCLK= 

ICC_RUN 

while(1),ῃ OFF -40 - 21 - mA 

 120MHz while(1),ῃ ON -40 - 42 - mA 

   

ICC_DHRYSTONE 

CACHE OFF -40 - 21 - mA 

   CACHE ON -40 - 22 - mA 

   

ICC_SLEEP 

ῃ OFF -40 - 16 - mA 

   ῃ ON -40 - 37 - mA 

   

ICC_RUN 

while(1),ῃ OFF 25 - 22 - mA 

   while(1),ῃ ON 25 - 43 - mA 

   

ICC_DHRYSTONE 

CACHE OFF 25 - 22 - mA 

    CACHE ON 25 - 23 - mA 

    

ICC_SLEEP 

ῃ OFF 25 - 16 - mA 

    ῃ ON 25 - 38 - mA 

    

ICC_RUN 

while(1),ῃ OFF 85 - - 52 mA 

    while(1),ῃ ON 85 - - 78 mA 

    

ICC_DHRYSTONE 

CACHE OFF 85 - - 53 mA 

    CACHE ON 85 - - 54 mA 

    

ICC_SLEEP 

ῃ OFF 85 - - 44 mA 

    ῃ ON 85 - - 71 mA 

    

ICC_RUN 

while(1),ῃ OFF 105 - - 84 mA 

    while(1),ῃ ON 105 - - 108 mA 

    

ICC_DHRYSTONE 

CACHE OFF 105 - - 88 mA 

    CACHE ON 105 - - 89 mA 

    

ICC_SLEEP 

ῃ OFF 105 - - 77 mA 

    ῃ ON 105 - - 101 mA 

 3-9  2 

1. Typ ᴆ VCC=3.3V 

2. Max ᴆVCC=1.8~3.6V 

3. ֟Ḡ  
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 Parameter Symbol ᴆ 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

 fHCLK= 

ICC_RUN 

while(1),ῃ OFF -40 - 6 - mA 

 24MHz while(1),ῃ ON -40 - 13 - mA 

   ICC_DHRYSTONE CACHE OFF -40 - 6 - mA 

   

ICC_SLEEP 

ῃ OFF -40 - 4 - mA 

   ῃ ON -40 - 12 - mA 

   

ICC_RUN 

while(1),ῃ OFF 25 - 6 - mA 

   while(1),ῃ ON 25 - 14 - mA 

    ICC_DHRYSTONE CACHE OFF 25 - 7 - mA 

    

ICC_SLEEP 

ῃ OFF 25 - 4 - mA 

    ῃ ON 25 - 13 - mA 

    

ICC_RUN 

while(1),ῃ OFF 85 - - 27 mA 

    while(1),ῃ ON 85 - - 36 mA 

    ICC_DHRYSTONE CACHE OFF 85 - - 29 mA 

    

ICC_SLEEP 

ῃ OFF 85 - - 24 mA 

    ῃ ON 85 - - 33 mA 

    

ICC_RUN 

while(1),ῃ OFF 105 - - 54 mA 

    while(1),ῃ ON 105 - - 61 mA 

    ICC_DHRYSTONE CACHE OFF 105 - - 59 mA 

    

ICC_SLEEP 

ῃ OFF 105 - - 52 mA 

    ῃ ON 105 - - 59 mA 

 3-10  3 

1. Typ ᴆ VCC=3.3V 

2. Max ᴆVCC=1.8~3.6V 

3. ֟ Ḡ  
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 Parameter Symbol ᴆ 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

ᵞ  fHCLK= 

ICC_RUN 

while(1),ῃ OFF -40 - 3 - mA 

 8MHz while(1),ῃ ON -40 - 6 - mA 

   ICC_DHRYSTONE CACHE OFF -40 - 3 - mA 

   

ICC_SLEEP 

ῃ OFF -40 - 2 - mA 

   ῃ ON -40 - 6 - mA 

   

ICC_RUN 

while(1),ῃ OFF 25 - 3 - mA 

   while(1),ῃ ON 25 - 7 - mA 

    ICC_DHRYSTONE CACHE OFF 25 - 3 - mA 

    

ICC_SLEEP 

ῃ OFF 25 - 3 - mA 

    ῃ ON 25 - 7 - mA 

    

ICC_RUN 

while(1),ῃ OFF 85 - - 22 mA 

    while(1),ῃ ON 85 - - 28 mA 

    ICC_DHRYSTONE CACHE OFF 85 - - 25 mA 

    

ICC_SLEEP 

ῃ OFF 85 - - 22 mA 

    ῃ ON 85 - - 27 mA 

    

ICC_RUN 

while(1),ῃ OFF 105 - - 48 mA 

    while(1),ῃ ON 105 - - 50 mA 

    ICC_DHRYSTONE CACHE OFF 105 - - 49 mA 

    

ICC_SLEEP 

ῃ OFF 105 - - 48 mA 

    ῃ ON 105 - - 50 mA 

 3-11  γ 1 

1. Typ ᴆ VCC=3.3V 

2. Max ᴆVCC=1.8~3.6V 

3. ֟ Ḡ  
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 Parameter Symbol ᴆ 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

ᵞ  fHCLK= 

ICC_RUN 

while(1),ῃ OFF -40 - 1 - mA 

 1MHz while(1),ῃ ON -40 - 4 - mA 

   ICC_DHRYSTONE CACHE OFF -40 - 2 - mA 

   

ICC_SLEEP 

ῃ OFF -40 - 1 - mA 

   ῃ ON -40 - 3 - mA 

   

ICC_RUN 

while(1),ῃ OFF 25 - 2 - mA 

   while(1),ῃ ON 25 - 4 - mA 

    ICC_DHRYSTONE CACHE OFF 25 - 2 - mA 

    

ICC_SLEEP 

ῃ OFF 25 - 2 - mA 

    ῃ ON 25 - 4 - mA 

    

ICC_RUN 

while(1),ῃ OFF 85 - - 20 mA 

    while(1),ῃ ON 85 - - 24 mA 

    ICC_DHRYSTONE CACHE OFF 85 - - 23 mA 

    

ICC_SLEEP 

ῃ OFF 85 - - 20 mA 

    ῃ ON 85 - - 24 mA 

    

ICC_RUN 

while(1),ῃ OFF 105 - - 46 mA 

    while(1),ῃ ON 105 - - 47 mA 

    ICC_DHRYSTONE CACHE OFF 105 - - 47 mA 

    

ICC_SLEEP 

ῃ OFF 105 - - 46 mA 

    ῃ ON 105 - - 47 mA 

 3-12  γ 2 

1. Typ ᴆ VCC=3.3V 

2. Max ᴆVCC=1.8~3.6V 

3. ֟ Ḡ  
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 Parameter Symbol ᴆ(VCC=3.3V) 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

Ả  - ICC_STP PWC_PWRC1.STPDAS=00 -40 - 191 - uA 

 
    PWC_PWRC1.STPDAS=11 -40 - 56 - uA 

      PWC_PWRC1.STPDAS=00 25 - 396 - uA 

      PWC_PWRC1.STPDAS=11 25 - 248 - uA 

      PWC_PWRC1.STPDAS=00 85 - - 15 mA 

      PWC_PWRC1.STPDAS=11 85 - - 16 mA 

      PWC_PWRC1.STPDAS=00 105 - - 40(3) mA 

   PWC_PWRC1.STPDAS=11(3) 105 - - 41(3) mA 

 - ICC_PD 1 -40 - 9.1 - uA 

 
    2 -40 - 3.8 - uA 

   3 -40 - 1.6 - uA 

      4 -40 - 1.6 - uA 

      2+XTAL32+RTC -40 - 5.1 - uA 

      2+LRC+RTC -40 - 7.5 - uA 

   2+XTAL32+RTC+Backup SRAM -40 - 5.5 - uA 

      1 25 - 10.5 - uA 

      2 25 - 4.3 - uA 

   3 25 - 2 - uA 

      4 25 - 2 - uA 

      2+XTAL32+RTC 25 - 5.8 - uA 

      2+LRC+RTC 25 - 8.1 - uA 

   2+XTAL32+RTC+Backup SRAM 25 - 6.3 - uA 

      1 85 - - 24 uA 

      2 85 - - 17 uA 

   3 85 - - 14 uA 

      4 85 - - 14 uA 

      2+XTAL32+RTC 85 - - 18 uA 

      2+LRC+RTC 85 - - 
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 Parameter Symbol ᴆ(VCC=3.3V) 
Ta ֟  

Unit 
̂°C̃  Min Typ(1) Max(2) 

   2+XTAL32+RTC+Backup SRAM 85 - - 23 uA 

      1 105 - - 75(3) uA 

      2 105 - - 68(3) uA 

   3 
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Item Parameter Symbol ᴆ(VBAT=3.3V)
̂1̃  

Ta ֟  
Unit 

(°C) Min Typ Max 

VBAT - ICC_VBAT VBAT ῃ῏  -40 - 0.05 - uA 

ᶫ    XTAL32 ON -40 - 1.0 - uA 

      XTAL32 ON+ XTAL32 -40 - 1.4 - uA 

   XTAL32 ON+ XTAL32+RTC  -40 - 1.5 - uA 

   Backup SRAM -40 - 0.6 - uA 

   RTCLRC -40 - 3.8 - uA 

   RTCLRC+WKTM  -40 - 3.9 - uA 

   VBAT ῃ῏  25 - 0.1 - uA 

   XTAL32 ON 25 - 1.2 - uA 

   XTAL32 ON+ XTAL32  25 - 1.5 - uA 
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   RTCLRC 105 - - 9.8 uA 

   RTCLRC+WKTM  105 - - 9.9 uA 

 3-14  ᴍ  

1. ᴆ Ҭ̆ ↓ҽ VBATʟ ԍ῏ Ȃ 
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3.3.5 ᵞⱳ  

ҹ̆׆ Ԋᴆ  CPU ѿ  ̔פ

• ԍẢ ̔ Ԋᴆҹ WFEȂ 

• WKUP ԍ׆ ȁẢ ȁ Ȃ VCC=3.3V

₮Ȃ 

  ᴆ ῖ ṿ ṿ ᵝ 

TSTOP1 ׆Ả  

PWC_PWRC1.VHRCSD=1ғ 

PWC_PWRC1.VPLLSD=1̆ ҹMRC̆

RAM҉  

2 5 

us 

 

TSTOP2 ׆Ả  ҹMRC̆ Flash҉  8 15 

TPD1(1) ׆ 1  
VCAP_1/VCAP_2ҹ0.094uF0.1uF 25 35 

VCAP_1/VCAP_2ҹ0.2uF0.22uF 30 40 

TPD2(1) ׆ 2  
VCAP_1/VCAP_2ҹ0.094uF0.1uF 70 80 

VCAP_1/VCAP_2ҹ0.2uF0.22uF 75 85 

TPD3(1) ׆ 3  
VCAP_1/VCAP_2ҹ0.094uF0.1uF 2500 3000 

VCAP_1/VCAP_2ҹ0.2uF0.22uF 2500 3000 

TPD4(1) ׆ 4  
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3.3.6  

3.3.6.1 ֟  

X̆TAL ῏ ̆ ῀ ҹ ‰ I/OȂ Ḥ I/O 

Ȃ 

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

fXTAL_EXT  - 1 - 25 MHz 

VIH_XTAL XTAL_IN͂  0.8*VCC - VCC V 

VIL_XTAL XTAL_IN͂ ᵞ  VSS - 0.2*VCC 

tr(XTAL) 

tf(XTAL) 

XTAL_IN҉ Ҋ  - - 5 ns 

Duty(XTAL)  - 40 - 60 % 

 3-17   
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3.3.6.2  / ֟  

 (XTAL) ץᶏ ѿҩ 4 ⌠ 25 MHz  / ֟ Ȃ

Ҭ̆ ץ̆ ⁞ ₮

Ȃ ῏ ̂ ȁ ȁ ̃ Ḥ ̆

└ Ȃ 

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

fXTAL_IN   4 - 25 MHz 

RF(1)   - 300 - kΩ 

AXTAL(2) XTAL  - -500 - 500 ppm 

Gmmax -  4 - - mA/V 

tSU(XTAL)(3) ꜚ  VCC ̆ =8MHz - - 2.0 ms 

VCC ̆ =4MHz  - - 4.0 ms 

 3-18  XTAL 4-25MHz  

1. ֟ Ḡ Ȃ 

2. ‗ԍ ҉ᶏ ⌠ Ȃ 

3. tSU(XTAL) ̆ ׆ ᴆᶏ  XTAL ̆ ⌠ 8MHz

Ȃ ṿ ԍ ‰ ̆ └ Ҍ Ҍ Ȃ 
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3.3.6.3 /
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3.3.7 ῤ  

3.3.7.1 ῤ ̂HRC̃  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

fHRC 

(1) 

1 - 16 - 

MHz 

2 - 20 - 

┴  - - - 0.2 % 

(1) 

TA = -40 ⌠ 105 ℃ -3(1) - 3(1) % 

TA = -20 ⌠ 105 ℃ -2.5 - 2.5 % 

TA = 25 ℃ -1.5(1) - 1.5(1) % 

tst(HRC) HRC  - - - 15 µs 

 3-20  HRC  

1. ֟ Ḡ Ȃ 

3.3.7.2 ῤ Ҭ ̂MRC̃  

  ṿ ῖ ṿ ṿ ᵝ 

fMRC(1)  7.2(1) 8 8.8(1) MHz 

tst(MRC) MRC  - - 3 µs 

 3-21  MRC  

1. ֟ Ḡ Ȃ 

3.3.7.3 ῤ ᵞ ̂LRC̃  

  ṿ ῖ ṿ ṿ ᵝ 

fLRC(1)  27.853(1) 32.768 37.683(1) kHz 

tst(LRC) LRC  - - 36 µs 

 3-22  LRC  

1. ֟ Ḡ Ȃ 
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3.3.7.4 SWDTҒ ῤ ᵞ ̂SWDTLRC̃  

  ṿ ῖ ṿ ṿ ᵝ 

fSWDTLRC(1)  9(1) 10 11(1) kHz 

tst(SWDTLRC) SWDTLRC  - - 57.1 µs 

 3-23  SWDTLRC  

1. ֟ Ḡ Ȃ 

3.3.7.5 RTCҒ ῤ ᵞ ̂RTCRC̃  

  ṿ ῖ ṿ ṿ ᵝ 

fRRC(1)  29.5(1) 32.768 36(1) kHz 

tst(RRC) RTCRC  - - 36 µs 

 3-24  RTCRC  

1. ֟ Ḡ Ȃ 
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3.3.8 PLL  

  ᴆ Min Typ Max Unit 

fPLL_IN 
PLL PFD (Phase Frequency 

Detector) input clock(1) 
- 1 - 25 MHz 

fPLL_OUT PLL multiplier output clock - 15 - 240 MHz 

fVCO_OUT PLL VCO output - 240 - 480 MHz 

JitterPLL 

Period Jitter 

PLL PFD input clock=8MHz, 

System clock=120MHz, Peak-

to-Peak 

- ±100 - 

ps 

Cycle-to-Cycle Jitter 

PLL PFD input clock=8MHz, 

System clock=120MHz, Peak-

to-Peak 

- ±150 - 

tLOCK PLL lock time - - 80 120 µs 

 3-25  I2S-PLL̂PLLÃҺ  

 

  ᴆ Min Typ Max Unit 

fPLL_IN 
PLL PFD (Phase Frequency 

Detector) input clock(1) 
- 8 - 25 MHz 

fPLL_OUT PLL multiplier output clock - 37.5 - 600 MHz 

fVCO_OUT PLL VCO output - 600 - 1200 MHz 

JitterPLL 

Period Jitter 

PLL PFD input clock=8MHz, 

System clock=120MHz, Peak-

to-Peak 

- ±70 - 

ps 

Cycle-to-Cycle Jitter 

PLL PFD input clock=8MHz, 

System clock=120MHz, Peak-

to-Peak 

- ±100 - 

tLOCK PLL lock time - - 80 120 µs 

 3-26  PLL̂PLLH̃Һ  

1. ᶏ ῀ ץ̆ JitterȂ 
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3.3.9 Ữ ̂ ̃  

ᴆ֜ט ̆ Ȃ 

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

IVCC ᶫ  

̆VCC=1.8 V~3.6V 

 

- - 5 

mA 

̆VCC=1.8 V~3.6V - - 10 

̆VCC=1.8 V~3.6V - - 10 

ῃ ̆VCC=1.8 V~3.6V - - 10 

 3-27   

 

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

Tprog(1) 

  

 

43+2* Thclk
(2) 48+4* Thclk

(2) 53+6* Thclk
(2) µs 

   12+2* Thclk
(2) 14+4* Thclk

(2) 16+6* Thclk
(2) µs 

Terase(1)  - 16+2* Thclk
(2) 18+4* Thclk

(2) 20+6* Thclk
(2) ms 

Tmas(1) ῃ  - 16+2* Thclk
(2) 18+4* Thclk

(2) 20+6* Thclk
(2) ms 

 3-28   

1. ֟ Ḡ Ȃ 

2. ThclkҹCPU 1 Ȃ 

 

  ᴆ 

ṿ 

ᵝ 

ṿ 

Nend ̆  TA = 85℃ 10 kcycles 

Nend ῃ  TA = 85℃ 10 kcycles 

Tret Ḡ  TA = 85℃̆after 10 kcycles 10 Years 

 3-29  Ώ Ḡ  
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3.3.10  

ᶏ Ҍ ̂ESDȁLŨ̆ ץ ῒ

Ȃ 

3.3.10.1 ̂ESD̃ 

̆ ҩ ⱴ Ȃ  JESD22-

A114/C101 ‰Ȃ 

  ᴆ ṿ ᵝ 

VESD(HBM) ֲ̂ᵣ ̃ TA =+25 °C̆  JESD22-A114 ‰ 2000 

V 

VESD(CDM) ̂ᾟ ̃ TA =+25 °C̆  JESD22-C101 ‰  500 

 3-30  ESD  

3.3.10.2 Latch-up 

ҹ ᵀ Latch-up ̆ ң ԑ Latch-up ̔ 

• ҩ ῀ ⱴ  

• ῒז ῀ȁ ₮  I/O ⱴ ῀  

֓ EIA/JESD 78A IC Latch-up‰Ȃ 

  ᴆ ṿ ᵝ 

LU Latch-up TA =+105 °C̆  JESD78A ‰ 200 mA 

 3-31  Latch-up   
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3.3.11 I/O  

῀/₮  

  ᴆ ṿ ῖ ṿ ṿ. ᵝ 

VIL(1) Schmitt῀ᵞ  1.8≤VCC≤3.6 - - 0.2VCC V 

VIH(1) Schmitt῀  1.8≤VCC≤3.6 0.8VCC - - V 

VHYS Schmitt῀  1.8≤VCC≤3.6 - 0.2 - V 

VIL(1) CMOS῀ᵞ  1.8≤VCC≤3.6 - - 0.3VCC V 

VIH(1) CMOS῀  1.8≤VCC≤3.6 0.7VCC - - V 

ILKG(1) I/O͂  
VSS≤VIN≤VCC - - 1 µA 

VIN = 5.5V(2) - - 10 µA 
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“USB ” Ȃ 

4. ֽPA11/USBFS_DMȁPA12/USBFS_DPȁPB14/USBHS_DMȁPB15/USBHS_DPҊ ̆

ғѿ Ȃ 

VCC

VIH

VIL

VINTERNAL

VHYS

VDD

Schmitt Input

 

 3-6  Schmitt input DC electrical characteristics definition 

VIH/ VIL( V)

VCC( V)
1. 8 2. 7 3. 0 3. 6

Input Range Not Guaranteed

 

 3-7  VIH/VIL versus VCC (Schmitt Input) 
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₮  

GPIO( ῀/₮) ᶫ 20mA Ȃ 

PC13ȁPC14ȁPC15ȁPI8 ̆ Ҋ↓ └ ᴆ ∑̔IIÔPC13ȁ

PC14ȁPC14ȁPI8̃≤20mAȂ 

 

₮  

ꜚ    ᴆ ṿ ῖ ṿ ṿ ᵝ 

ᵞ ꜚ 

VOL(1)(2) ᵞ ₮ 
IIO=1.5mA, 1.8≤VCC<2.7 

- - 0.6 

V 

VOH(1)(3) ₮ VCC-0.6 - - 

VOL(1)(2) ᵞ ₮ 
IIO=3mA, 2.7≤VCC≤3.6 

- - 0.6 

VOH(1)(3) ₮ VCC-0.6 - - 

VOL(1)(2) ᵞ ₮ 
IIO=6mA, 2.7≤VCC≤3.6 

- - 1.3 

VOH(1)(3) ₮ VCC-1.3 - - 

Ҭ ꜚ 

VOL(1)(2) ᵞ ₮ 
IIO=3mA, 1.8≤VCC<2.7 

- - 0.4 

VOH(1)(3) ₮ VCC-0.4 - - 

VOL(1)(2) ᵞ ₮ 
IIO=5mA, 2.7≤VCC≤3.6 

- - 0.4 

VOH(1)(3) ₮ VCC-0.4 - - 

VOL(1)(2) ᵞ ₮ 
IIOA
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῀/₮֜  

ꜚ    ᴆ(3) ṿ ῖ ṿ ṿ ᵝ 

ᵞ ꜚ 

fmax(IO)out (1) 

CL=30 pF, VCC≥ 2.7V - - 20 

MHz 
CL=30 pF, VCC≥1.8V - - 10 

CL=10pF, VCC≥2.7V - - 40 

CL=10pF, VCC≥1.8V - - 20 

tf(IO)out 

tr(IO)out 

₮ ᵞ Ҋ

₮ᵞ

҉  

CL=30 pF, VCC≥2.7V - - 15 

ns 

CL=30 pF, VCC≥1.8V - - 25  

CL=10pF, VCC≥2.7V - - 7.5  

CL=10pF, VCC≥1.8V - - 15  

Ҭ ꜚ 

fmax(IO)out (1) 

CL=30 pF, VCC≥ 2.7V - - 45 

MHz 
CL=30 pF, VCC≥1.8V - - 22.5 

CL=10pF, VCC≥2.7V - - 90 

CL=10pF, VCC≥1.8V - - 45 

tf(IO)out 

tr(IO)out 

₮ ᵞ Ҋ

₮ᵞ

҉  

CL=30 pF, VCC≥2.7V - - 6 

ns 

CL=30 pF, VCC≥1.8V - - 10  

CL=10pF, VCC≥2.7V - - 4  

CL=10pF, VCC≥1.8V - - 6  

ꜚ 

fmax(IO)out  (1) 

CL=30 pF, VCC≥2.7V - - 100 

MHz 
CL=30 pF, VCC≥1.8V - - 50 

CL=10pF, VCC≥2.7V - - 180 

CL=10pF, VCC≥1.8V - - 100 
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ҹ 10 pFȂ̃ 

 

10%

90%50% 90% 50%

10%

tr(IO)out tf(IO)out
T

ᴆ̔ (tr + tf ) Ů (2/3)T ғDuty cycle= 50%±5%̂ CL

ľ ῀/ ₮֜ Ŀ ľ ᴆĿѿ Ҭ ̃

CL҉

₮

 
 3-8  I/O֜ ӈ 

3.3.12 HRPWM  

  ṿ ῖ ṿ ṿ ᵝ 

t_hrpwmres HRPWM№  - 50 - ps 

 3-35  HRPWM  
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3.3.13 I2C  

  
‰ ̂SM̃  ̂FM̃  

ᵝ 
Min Max Min Max 

fSCL SCL  0 100 0 400 kHz 

tHD;STA ᴆ/ ᴆHold 4.0 - 0.6 - us 

tLOW SCLγ  4.7 - 1.3 - us 

tHIGH SCL  4 - 0.6 - us 

tSU;STA ᴆSetup 4.7 - 0.6 - us 

tHD;DAT Hold 0 - 0 - us 

tSU;DAT Setup 
50+ 

tI2C‰  
- 

50+ 

tI2C‰  
- ns 

tR SCL/SDA҉  - 1000 6.5 300 ns 

tF SCL/SDAҊ  - 300 6.5 300 ns 

tSU;STO Ả ᴆSetup 4 - 0.6 - us 

tBUF 
Ả ᴆ⌠ ᴆ

BUS  
4.7 - 1.3 - us 

Cb  - 400 - 400 pF 

 3-36  I2C  

 

 

 3-9  I2C ӈ 

 

  

tSU;DAT tSU;STA tHD;STA tsp tsu;STO tBUF

Start Restart STOP

tHIGH

SDA

SCL

tf

tHD;STA tLOW

tr

tHD;DAT
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th(SS) SS hold time slave mode 

1.8V≤Vcc≤3.6V 

6 x Tpclk1 *1 - ns 

master mode 

2.7V≤Vcc≤3.6V 

-5+N x Tsck *1*3 - ns 

master mode 

1.8V≤Vcc̖2.7V 

-10+N x Tsck 

*1*3 

- 
ns 
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SS input

SCK
 input

MISO output

CPHA=0
CPOL=0

CPHA=0
CPOL=1

MOSI input

t w(SCKH)

t w(SCKL)

t h(SI)

t su(SI)

t v(SO)

MSB out

MSB in

LSB out

LSB in

...

... don t caredon t care

t h(SS)t su(SS)

 

 3-10  SPI timing diagram -slave mode and CPHA=0 

 

SS0 input

SCK
 input

MISO output

CPHA=1
CPOL=0

CPHA=1
CPOL=1

MOSI input

t w(SCKH)

t w(SCKL)

t h(SI)

t su(SI)

t v(SO)

MSB out

MSB in

LSB out

LSB in

...

... don t caredon t care

t h(SS)t su(SS)

 

 3-11  SPI timing diagram -slave mode and CPHA=1 
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SCK
output

CPHA=1
CPOL=0

CPHA=1
CPOL=1

SCK
output

CPHA=1
CPOL=0

CPHA=1
CPOL=1

 

 3-12  SPI timing diagram -master mode 

3.3.15 QSPI  

  ṿ ṿ ᵝ 

tQscyc QSPCK clock cycle 2 48 thclk 

tQSWH QSPCK high level tQscyc×0.4 - ns 

tQSWL QSPCK low level tQscyc×0.4 - ns 

tSU 

data input setup timê2.7V~3.6Ṽ  5 - ns 

data input setup timê1.8V~2.7Ṽ  5  ns 

tIH 

data input hold timê 2.7V~3.6Ṽ  11 - ns 

data input hold timê 1.8V~2.7Ṽ  15  ns 

tOD data output delay - 4 ns 

tOH data output hold time 0 - ns 

 3-38  QSPI  
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tQscyc tQSWH

tQSWLQSCK

 

 3-13  QSPCK₮  

MSB DATA LSB

tSU

tH tOH

tOD

QSSN

QSCK

QSIO（input）

QSIO（output）
DATAMSB LSB

 

 3-14  QSPI  
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3.3.16 I2S  

  ᴆ ṿ ṿ ᵝ 

fMCK I2S main clock output - 256 *8K 256*Fs MHz 

fCK I2S clock frequency 
Master data: 32 bits 20 64*Fs 

MHz 
Slave data: 32 bits - 64*Fs 

DCK 
I2S clock frequency duty 

cycle 
Slave receiver 30 70 % 

tv(WS) WS valid time Master mode - 6 

ns 

tsu(WS) WS setup time Slave mode 7.5 - 

th(WS) WS hold time Slave mode 6 - 

tsu(SD_MR) 
Data input setup time 

Master receiver̂2.7V~3.6Ṽ 22 - 

Master receiver̂1.8V~2.7Ṽ 25  

tsu(SD_SR) Slave receiver 7 - 

th(SD_MR) 
Data input hold time 

Master receiver 0 - 

th(SD_SR) Slave receiver 7 - 

tv(SD_ST) 

th(SD_ST) 
Data output valid time 

Slave transmitter(after enable 

edge) 
- 24 

tv(SD_MT) 
Master transmitter(after enable 

edge) 
- 10 

 3-39  I2S  

1. Fs̔I2S  

 



 

HC32F4A0↓ Ύ_Rev1.22 Page 99 of 145 

LSB transmit MSB transmit Bitn transmit LSB transmit

LSB receive MSB receive Bitn receive LSB receive
SDreceive

SDtransmit

WS input

CK input

tc(CK)

tw(CKH)

tw(CKL)
th(WS)

th(SD_ST)
tv(SD_ST)

tsu(WS)

tsu(SD_SR) th(SD_SR)

 
 3-15  I2S׆ ̂Philips ̃ 

 

LSB transmit MSB transmit Bitn transmit LSB transmit

LSB receive MSB receive Bitn receive LSB receive
SDreceive

SDtransmit

WS output

CK output

tc(CK)

tw(CKH)

tw(CKL)
th(WS)

th(SD_MT)
tv(SD_MT)

tv(WS)

tsu(SD_MR) th(SD_MR)

tf(CK) tr(CK)

 

 3-16  I2SҺ ̂Philips ̃ 
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3.3.17 CAN FD/CAN2.0B 

CANx_TXCANx_RX ̆ 3.3.11 I/O Ȃ 

3.3.18 USB  

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

῀ 

VCC ᵬ  - 3.0(2) - 3.6 V 

VIL ῀ᵞ  - - - 0.8 V 

VIH ῀  - 2.0 - - V 

VDI № ῀  - 0.2 - - V 

VCM №῍  - 0.8 - 2.5 V 

₮ 

VOL ₮ᵞ  RL=1.5kΩ to 3.6V(4) - - 0.3 V 

VOH ₮  RL=15kΩ to VSS(4) 2.8 - 3.6 V 

VCRS Cross-over CL=50pF 1.3 - 2.0 V 

tR ҉  
CL=50pF̆ 

10%~90% of |VOH-VOL| 
4 - 20 ns 

tF Ҋ  
CL=50pF̆ 

10%~90% of |VOH-VOL| 
4 - 20 ns 

tRFMA 
҉ Ҋ

tR/tF 
CL=50pF 90 - 111 % 

RPD Ҋ  VIN= VCC̆in host mode - 15.0 - kΩ 

RPU(3) ҉  
VIN= VSS̆idle state 0.900 1.2 1.575 kΩ 

VIN= VSS̆in device mode 1.425 2.3 3.090 kΩ 

ZDRV ₮ (5) Driving high or low 28 36 44 Ω 

 3-40  USB Full-Speed  

1. ԍ ᵝ Ȃ 

2. ᵬ 2.7Vׅ̆ Ḡ USBῃ ⱳ ̆ᵖҌ Ḡ USBῃ

̆ 2.7⌠3.0VVCC ῤᴪ Ȃ 

3. ֟ Ḡ Ȃ 

4. RL USBῃ ꜚ Ȃ 

5. DPȁDM ұ ̆Driver₮ Ȃ 

6. DPȁDM ҉ /Ҋ ̆PHYῤ Ȃ 
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Symbol Parameter Conditions Min.(1) Typ. Max.(1) Unit 

῀ VCC ᵬ  - 3.0(2) - 3.6 V 

VIL ῀ᵞ  - - - 0.8 V 

VIH ῀  - 2.0 - - V 

VDI № ῀  - 0.2 - - V 

VCM №῍
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 (1) ᴆ ṿ(2) ῖ ṿ(2) ṿ(2) ᵝ 

tSC └Ḥ

(ULPI_DIR,ULPI_NXT)

 

2.7VŮVccŮ3.6V 

CL=20pF 

-40~105Ņ 

3.0 - - ns 

tHC └Ḥ Ḡ

(ULPI_DIR,ULPI_NXT)

Ḡ  

2.0 - - ns 

tSD  3.0 - - ns 

tHD Ḡ  2.2  - ns 

tDC/tDD /└Ḥ ₮  4.5 7.5 10.6 ns 

 3-42  ULPI HS  

1. ULPI_CLK UTMI+ Low Pin Interface Specification,Revision 1.1,20/10/2004

Ȃ 

2. 
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3.3.19 ETHMAC  

3.3.19.1 SMI  

Symbol Parameter Min Typ Max Unit 

t_mdc SMI_MDC₮  405 420 425 ns 

t_mdo_d SMI_MDO₮ ̂2.7V~3.6Ṽ  - - Tpclk1+9 ns 

SMI_MDO₮ ̂1.8V~2.7Ṽ  -  Tpclk1+12 ns 

t_mdi_s SMI_MDI͂Setup 11 - - ns 

t_mdi_h SMI_MDI͂Hold  0 - - ns 

 3-43  ETHMAC_SMI  

 

t_mdc

t_mdi_ht_mdi_s

t_mdo_d

SMI_MDC

SMI_MDO

SMI_MDI

 

 3-19  ETHMAC-SMI  
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3.3.19.2 MII  

Symbol Parameter Min Typ Max Unit 

t_mii_tx_clk MII_TX_CLK͂  - 40 - ns 

t_mii_txen_d MII_TX_EN₮ ̂2.7V~3.6Ṽ  5 - 15 ns 

MII_TX_EN₮ ̂1.8V~2.7Ṽ  5  21 ns 

t_mii_txer_d MII_TX_ER₮ ̂2.7V~3.6Ṽ  5 - 15 ns 

MII_TX_ER₮ ̂1.8V~2.7Ṽ  5  21 ns 

t_mii_txd_d MII_TXD₮ ̂2.7V~3.6Ṽ  5 - 15 ns 

MII_TXD₮ ̂1.8V~2.7Ṽ  5  21 ns 

t_mii_rx_clk MII_RX_CLK͂  - 40 - ns 

t_mii_rxdv_s MII_RX_DV῀Setup 8 - - ns 

t_mii_rxdv_h MII_RX_DV῀Hold  4 - - ns 

t_mii_rxer_s MII_RX_ER῀Setup 8 - - ns 

t_mii_rxer_h MII_RX_ER῀Hold  4 - - ns 

t_mii_rxd_s MII_RXD͂Setup 8 - - ns 

t_mii_rxd_h MII_RXD͂Hold  4 - - ns 

 3-44  ETHMAC_MII  

 

t_mii_tx_clk

t_mii_txen_d

t_mii_txer_d

t_mii_txd_d

MII_TX_CLK

MII_TX_EN

MII_TX_ER

MII_TXD

 

 3-20  ETHMAC-MII ₮Ḥ  
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t_mii_rx_clk

t_mii_rxdv_h

t_mii_rxer_h

t_mii_rxd_h

t_mii_rxdv_s

t_mii_rxer_s

t_mii_rxd_s

MII _RX_CLK

MII _RX_DV

MII _RX_ER

MII _RXD
 

 3-21  ETHMAC-MII ῀Ḥ  

 

3.3.19.3 RMII  

Symbol Parameter Min Typ Max Unit 

t_rmii_clk RMII_REF_CLK῀  - 20 - ns 

t_rmii_txen_d 

RMII_TX_EN₮ ̂2.7V~3.6Ṽ  5 - 12.5 ns 

RMII_TX_EN₮ ̂1.8V~2.7Ṽ  5  15 ns 

t_rmii_txd_d 

RMII_TXD₮ ̂2.7V~3.6Ṽ  5 - 12.5 ns 

RMII_TXD₮ ̂1.8V~2.7Ṽ  5  15 ns 

t_rmii_crsdv_s RMII_CRS_DV῀Setup 4 - - ns 

t_rmii_crsdv_h RMII_CRS_DV῀Hold  2 - - ns 

t_rmii_rxer_s RMII_RX_ER῀Setup 4 - - ns 

t_rmii_rxer_h RMII_RX_ER῀Hold  2 - - ns 

t_rmii_rxd_s RMII_RXD῀Setup 4 - - ns 

t_rmii_rxd_h RMII_RXD῀Hold  2 - - ns 

 3-45  ETHMAC_RMII  

t_rmii_clk

t_rmii_crsdv_h

t_rmii_rxer_h

t_rmii_rxd_h

t_rmii_crsdv_s

t_rmii_rxer_s

t_rmii_rxd_s

t_rmii_txen_d

t_rmii_txd_d

RMII_REF_CLK

RMII_TX_EN

RMII_TXD

RMII_CRS_DV

RMII_RX_ER

RMII_RXD

 
 3-22  ETHMAC-RMII  
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3.3.20 USART  

  ṿ ṿ ᵝ 

tcyc ῀  
UART 4 - 

tPCLK1 
 6 - 

tCKw ῀  0.4 0.6 tcyc 

tCKr ῀ ҉  - 5 ns 

tCKf ῀ Ҋ  - 5 ns 

tTD 

 

2.7V≤Vcc≤3.6V 
 - 23 ns 

 

1.8VŮVcc̖2.7V 
 - 30 ns 

tRDS 

 

2.7VŮVccŮ3.6V 
 17 - ns 

 

1.8VŮVcc̖2.7V 
 23 - ns 

tRDH Ḡ   5 - ns 

 3-46  USART AC 

 

  

UART 
ῤ  PCLK1/8 

 PCLK1/32 

  2.7V≤Vcc≤3.6V 12.0Mbps 
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 3-24  USART̂CSĨ ῀ ₮  

 

3.3.21 JTAG  

Synbol Item Min Typ Max Unit 

tTCKcyc JTCK clock cycle time 50 - - ns 

tTCKH JTCK clock high pulse width 15 - - ns 

tTCKL JTCK clock low pulse width 15 - - ns 

tTCKr JTCK clock rise time - - 5 ns 

tTCKf JTCK clock fall time - - 5 ns 

tTMSs 

 

JTMS setup time 10 - - ns 

tTMSh JTMS hold time 10 - - ns 

tTDIs JTDI setup time 10 - - ns 

tTDIh JTDI hold time 10 - - ns 

tTDOd JTDO data delay time 10 - 25 ns 

 3-48  JTAG  
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JTCK

tTCKcyc

tTCKH

tTCKf

tTCKL

tTCKr

 

 3-25  JTAG TCK 

 

JTCK

tTMSS tTMSH

tTDIS tTDIH

tTDOO

JTMS

JTDI

JTDO

 
 3-26  JTAG͂ ₮ 
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3.3.22 SWD  

Synbol Item Min Typ Max Unit 

tSWCLKcyc SWCLK clock cycle time 50 - - ns 

tSWCLKH SWCLK clock high pulse width 15 - - ns 

tSWCLKL SWCLK clock low pulse width 15 - - ns 

tSWCLKr SWCLK clock rise time - - 5 ns 

tSWCLKf SWLCK clock fall time - - 5 ns 

tSWDIs SWDI setup time 10 - - ns 

tSWDIh SWDI hold time 10 - - ns 

tSWDOd SWDO data delay time 10 - 25 ns 

 3-49  SWD  

 

SWCLK

tSWCLKcyc

tSWCLKH

tSWCLKf

tSWCLKL

tSWCLKr

 
 3-27  SWD SWCLK 

 

SWCLK

tSWDIs tSWDIh

tSWDOd

SWDI

SWDO

 

 3-28  SWDIO ͂ ₮ 
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3.3.23 ETM  

Synbol Item Min Typ Max Unit 

tTRCLKcyc TRACECK clock cycle time 20 - - ns 

tTRCKH TRACECK clock high pulse width 7 - - ns 

tTRCKL TRACECK clock low pulse width 7 - - ns 

tTRCKr TRACECK clock rise time - - 2.5 ns 

tTRCKf TRACECK clock fall time - - 2.5 ns 

tTRDd TRACED[3:0] output delay time 1.6 - 8.4 ns 

�Õ
�(©�W
3+�G
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3.3.24 12β ADC  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

VAVCC  - 1.8 - 3.6 V 

VREFH(1)  - 1.8 - VAVCC V 

fADC ADC  

ᵬ Ҋ 

VAVCC=2.4 ~3.6V 
1 - 60 

MHz ᵞ ᵬ Ҋ 

VAVCC=1.8 ~2.4V 
1 - 30 

ᵞ ᵬ  1 - 8 

VAIN  - VREFL - VREFH V 

RAIN ῀  Ὲ 1 - - 50 kΩ 

RADC ῏  - - 3 6 kΩ 

CADC ῤ Ḡ  - - 4 7 Pf 

tD  fADC = 60 MHz - - 0.3 µs 

 3-51  ADC  
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  ᴆ ṿ ῖ ṿ ṿ ᵝ 

tS  fADC=60MHz 
0.183 - 4.266 µs 

11 - 255 1/ fADC 

tCONV 
 

( ) 

fADC = 60 MHz 

12 β№  
0.4 - - µs 

fADC = 60 MHz 

10 β№  
0.37 - - µs 

fADC = 60 MHz 

8 β№  
0.34 - - µs 

20⌠ 268 (  Ts+  n β№ +1) 1/fADC 

fS 
 

fADC = 60 MHz 
12 β№ ADC - - 2.5 Msps 

tST ҉  - - 1 2 µs 

 3-52  ADC  ̂ ̃ 

1. 0ŮVAVCC-VREFHŮ1.2 V 

Ὲ  1̔ RAIN ṿῈ  

�4�º�Â�ÇL
�GF�s

�B�º�½�¼��H���%�º�½�¼��H���Ž�•���:�t�Ç�>�6�;
F �4�º�½�¼ 

 

҉ ̂Ὲ  1̃ ԍ ᶏ ᵞԍ 1/4 LSB ȂῒҬ N = 12̂12 β

№ ̃̆ k ҹ ADC_SSTR Ҭ ӈ Ȃ 
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  ᴆ ῖ ṿ ṿ ᵝ 

ET  

fADC=60MHz 

῀ <1Kω 

VREFH =VAVCC=2.4 ~3.6V 

±4.5 ±6 LSB 

EO Ẓ  
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  ᴆ ṿ ṿ ᵝ 

ENOB ᵝ  

fADC=8/30MHz 

῀Ḥ =2kHz 

῀ =0ohm 

VREFH =VAVCC=1.8V 

10.6 - Bits 

SINAD Ḥ  67.0 - 
dB 

SNR Ḥ  67.1 - 
dB 

THD  - -75.1 
dB 

 3-55  ADC123_IN0~3ȁADC12_IN4~9ȁADC12_IN14~15ȁADC3_IN16~19῀ @ 

fADC=8/30MHz 

 

  ᴆ ῖ ṿ ṿ ᵝ 

ET  

fADC=60MHz 

῀ <1Kω 

VREFH =VAVCC=2.4 ~3.6V 

±5.5 ±7 LSB 

EO Ẓ  ±4.5 ±7 LSB 

EG  ±4.5 ±7 LSB 

ED №  ±1.5 ±3 LSB 

EL №  ±2.0 ±4 LSB 

 3-55  ADC12_IN10~13ȁADC3_IN4~15῀ @ fADC=60MHz 

 

  ᴆ ῖ ṿ ṿ ᵝ 

ET  

fADC=8/30MHz 

῀ <1Kω 

VREFH =VAVCC=1.8V 

±5.5 ±7 LSB 

EO Ẓ  ±4.5 ±7 LSB 

EG  ±4.5 ±7 LSB 

ED(1) №  ±1.5 ±3 LSB 

EL(1) №  ±2.0 ±4 LSB 

 3-56  ADC12_IN10~13ȁADC3_IN4~15῀ @ fADC=30MHz 

1. ֟ Ḡ Ȃ 
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  ᴆ ṿ ṿ ᵝ 

ENOB ᵝ  

fADC=60MHz 

῀Ḥ =2kHz 

῀ =0ohm 

VREFH =VAVCC=2.4 ~3.6V 

10.5 - Bits 

SINAD Ḥ  64.4 - 
dB 

SNR Ḥ  64.4 - 
dB 

THD  - -80.3 
dB 

 3-57  ADC12_IN10~12ȁADC3_IN4~15῀ ῀ ꜚ @ fADC=60MHz 

 

  ᴆ ṿ ṿ ᵝ 

ENOB ᵝ  

fADC=8/30MHz 

῀Ḥ =2kHz 

῀ =0ohm 

VREFH =VAVCC=1.8V 

10.6 - Bits 

SINAD Ḥ  66.6 - 
dB 

SNR Ḥ  66.8 - 
dB 

THD  - -79.4 
dB 

 3-58  ADC12_IN10~13ȁADC3_IN4~15῀ ῀ ꜚ @ fADC=8/30MHz 

 

  ᴆ ῖ ṿ ṿ ᵝ 

ET  

fADC=60MHz 

῀ =1Kω 

VREFH =VAVCC=2.7 ~3.6V 

±6.0 ±8.0 LSB 

EO Ẓ  ±6.0 ±8.0 LSB 

EG  ±6.0 ±8.0 LSB 

ED №  ±2 ±3 LSB 

EL №  ±3 ±4 LSB 

 3-9  ADC+ Ḡ @ fADC=60MHz 
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4095

4094

4093

7

6

5

4

3

2

1

1 2 3 456 7 4094 40954093 4096

1LSBIDEAL=
VVREFH

4096

VAVCCVAVSS

EO

EG

1LSBIDEAL

ED

EL

ET

(3)
(1)

(2)

 

 3-31  ADC  

1. ҉ Ȃ 

2. ᴰ ҽᶛȂ 

3. ᴰ Ȃ 

4. ῏ Ȃ 

5. ET = ̔ ᴰ Ẓ Ȃ 

EO = Ẓ ̔ ѿ ѿ Ẓ Ȃ 

EG = ̔ ѿ ѿ Ẓ Ȃ 

ED = № ̔ ṿ Ẓ Ȃ 

EL = № ̔ᴋᵥ ῏ Ẓ Ȃ 
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VAIN

RAIN(1)

Caparasitic
IL±1ëA

VT

0.6V

VT

0.6V CADC(1)

RADC(1)
12-bit

Converter

ADCx_INx

Sample and hold 

ADC converter

 

 3-32  ᶏ ADC ῖ  

1. ῏ RAINȁRADC  CADC ṿ Ḥ ̆  3-51Ȃ 

2. Cparasitic  PCB ̂ ‗ԍ  PCB ̃ץ ̂  5 PfȂ̃Cparasitic 

ṿ ᴪ ᵞȂ ‗ ѿ ̆ ⁞ FadcȂ 

 

 PCB ‰↕ 

Ҋ ̆ΐᵣ ‗ԍ VREFH ҍ AVCC ץ AVCC

ҩ Ȃ0.1F ҹ̂ᴨ ̃ Ȃ ֓ Ȃ 

RAIN(1)

AVCC

ADCx_INx

AVSS/VREFL

VREFH

2× 1ëF

1ëF

2× 0.1ëF

0.1ëF

 

 3-33  ᶛ 
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3.3.25 12β
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  ᴆ ṿ ῖ ṿ ṿ ᵝ 

VAVCC  - 1.8 3.3 3.6 V 

Aref  = VAVCC 1.8 3.3 3.6 V 

AO ₮  - 0 - 
Aref-

1LSB 

 

V 

CL  - - - 20 Pf 

RO ₮  - - 8.6 12 kΩ 

DNL 
№ ̂ңҩ ף

ӊ Ẓ -1LSB̃ 
- - - ¤2 LSB 

TUE Ҍ  - - - ¤24 LSB 

Tst 

̂ ԍ⌠DAC₮

⌠ ṿ±4LSB̆ ᵞ ף῀

ҍ ף῀ ӊ 12β ῀

ף ̆CL=10Pf̃ 

- - 0.9 1.2 µs 

Iavcc ̂ ̃ - - 0.1 2 µA 

Iaref ̂ ̃ - - 146 260 µA 

 3-57  12-bit DAC₮ᾛ ғ ₮  
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  ᴆ ṿ ῖ ṿ ṿ ᵝ 

VAVCC  - 1.8 3.3 3.6 V 

Aref  = VAVCC 1.8 3.3 3.6 V 

AO ₮   0  

Aref-

1LSB 

 

 

DNL 
№ ̂ңҩ ף

ӊ Ẓ -1LSB̃ 
- - - ¤2 LSB 

TUE Ҍ  - - - ¤5 LSB 

Tst 

̂ ԍ⌠DAC₮

⌠ ṿ±1 LSB̆ ᵞ ף῀

ҍ ף῀ ӊ 12β ῀

ף ̆Vavcc≥2.7̃ 

- - 65.3 81 ns 

̂ ԍ⌠DAC₮

⌠ ṿ±32 LSB̆ ᵞ ῀

ף ҍ ף῀ ӊ 12β

ף῀ ̆Vavcc≥2.7̃ 

- - 36 44.9 ns 

̂ ԍ⌠DAC₮

⌠ ṿ±1 LSB̆ ᵞ ף῀

ҍ ף῀ ӊ 12β ῀

ף ̆Vavcc<2.7̃ 

- - - 83.82 ns 

̂ ԍ⌠DAC₮

⌠ ṿ±32 LSB̆ ᵞ ῀

ף ҍ ף῀ ӊ 12β

ף῀ ̆Vavcc<2.7̃ 

- - - 48.55 ns 

Iavcc ̂ ̃ - - 0.1 2 µA 

Iaref ̂ ̃ - - 146 260 µA 

 3-58  12-bit DAC₮ ғ ₮  
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3.3.26 ᴰ  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

TL  - -2 - +2 ℃ 

TE (1) 25℃,105℃ң  -2 - +2 ℃ 

 3-59  ᴰ  

1. ҍ ῏Ȃ ᶏ ̆ ԍ ֟

Ẓ ̆ ҌẠḠ Ȃ 

3.3.27  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

VAVCC  - 1.8 3.3 3.6 V 

VI ῀  - 0 - VAVCC V 

Tcmp  № =100mV - 30 50 ns 

Tset ῀ ℗  - - 100 200 ns 

 3-60   
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3.3.28 EXMC  

Symbol Parameter Min Typ Max Unit 

t_add_d ₮ ̂2.7V~3.6Ṽ  - - 12 ns 

₮ ̂1.8V~2.7Ṽ  - - 18 ns 

t_data_d ₮ ̂2.7V~3.6Ṽ  - - 12 ns 

₮ ̂1.8V~2.7Ṽ  - - 18 ns 

t_ce_d CE ₮ ̂2.7V~3.6Ṽ  - - 9 ns 

CE ₮ ̂1.8V~2.7Ṽ  - - 12 ns 

t_we_d WE ₮ ̂2.7V~3.6Ṽ  - - 9 ns 

WE ₮ ̂1.8V~2.7Ṽ  - - 12 ns 

t_oe_d OE ₮ ̂2.7V~3.6Ṽ  - - 9 ns 

OE ₮ ̂1.8V~2.7Ṽ  - - 12 ns 

t_baa_d BAA ₮ ̂2.7V~3.6Ṽ  - - 9 ns 

BAA ₮ ̂1.8V~2.7Ṽ  - - 12 ns 

t_adv_d ADV ₮ ̂2.7V~3.6Ṽ  - - 9 ns 

ADV ₮ ̂1.8V~2.7Ṽ  - - 12 ns 

t_ale_d ALE₮ ̂2.7V~3.6Ṽ  - - 9 ns 

ALE₮ ̂1.8V~2.7Ṽ  - - 12 ns 

t_data_s ῀Setup̂ 2.7V~3.6Ṽ  24 - - ns 

῀Setup̂ 1.8V~2.7Ṽ  28 - - ns 

t_data_h ῀Hold  0 - - ns 

t_rb_s RB ῀Setup̂ 2.7V~3.6Ṽ  24 - - ns 

RB ῀Setup̂ 1.8V~2.7Ṽ  28 - - ns 

t_rb_h RB ῀Hold  0 - - ns 

 3-61  EXMC  
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EXMC_CLK

EXMC_ADD[29:0]

EXMC_DATA_OUT[31:0]

EXMC_CE[7:0]

EXMC_WE

EXMC_OE

EXMC_BAA

EXMC_ADV

t_ce_d

t_we_d

t_oe_d

t_baa_d

t_adv_d

t_ce_d

t_we_d

t_oe_d

t_baa_d

t_adv_d

EXMC_ALE

EXMC_CLE

t_ale_d

t_cle_d

t_ale_d

t_cle_d

ŀ

ŀ

t_data_d

ŀ

ŀ

ŀ

t_add_d

 

 3-34  EXMC₮Ḥ  

 

EXMC_CLK

EXMC_CE[7:0]

EXMC_WE

t_ce_d

t_we_d

 

 

t_data_ht_data_s

EXMC_DATA_IN[31:0]

t_rb_ht_rb_s

EXMC_RB0

 

 3-35  EXMC῀Ḥ  
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3.3.29 DVP  

Symbol Parameter Min Typ Max Unit 

t_pixclk_s ῀ DVP_PIXCLK Setup̂ 2.7V~3.6Ṽ  6 - - ns 

῀ DVP_PIXCLK Setup̂1.8V~2.7Ṽ  9 - - ns 
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Ҋ DVP_VSYNCץ
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ValidNot Valid

VDD

VSS

VDD

VSS

VIH

tTHL

VIL

tWL

VIL

VIH

tWH

VIH

tTLH

SD Clock Input

 Output

tODLY(MAX)

VIH

VIL

VIH

VIL

tODLY(MIN)

 

 3-38  ₮  

 

  ṿ ṿ ᵝ  

- ᵬ  1.8 3.6 V  

fPP ᴰ  - 25 MHz C = 30 Pf 

fOD ≢  - 400 kHz C = 30 Pf 

tWL ᵞ  10 - ns C = 30 Pf 

tWH  10 - ns C = 30 Pf 

tTLH ҉  - 10 ns C = 30 Pf 

tTHL Ҋ  - 10 ns C = 30 Pf 

tISU ῀  5 - ns C = 30 Pf 

tIH ῀Ḡ  14 - ns C = 30 Pf 

tODLY ₮  1 14 ns C = 30 Pf 

 3-63   
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 3-39  ῀  

 

ValidNot Valid

VDD

VSS

VDD

VSS

VIH

tTHL

VIL

tWL

VIL

VIH

tWH

VIH

tTLH

SD Clock Input

 Output

tODLY(MAX)

VIH

VIL

VIH

VIL

tOH(MIN)

50% VDD 50% VDD

Not Valid

 

 3-40  ₮  
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  ṿ ṿ ᵝ  

- ᵬ  1.8 3.6 V  

fPP ᴰ  - 50 MHz C = 30 Pf 

fOD ≢  - 400 kHz C = 30 Pf 

tWL ᵞ  7 - ns C = 30 Pf 

tWH  7 - ns C = 30 Pf 

tTLH ҉  - 3 ns C = 30 Pf 

tTHL Ҋ  - 3 ns C = 30 Pf 

tISU ῀  5 - ns C = 30 Pf 

tIH ῀Ḡ  14 - ns C = 30 Pf 

tODLY ₮  - 14 ns C = 30 Pf 

tOH ₮Ḡ  3 - ns C = 30 Pf 

 3-64   
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3.3.31  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

VAVCC  - 1.8 3.3 3.6 V 

VOS(1) ῀  - -8 - 8 Mv 

VI ῀  - 0.1*VAVCC/Gain - 0.9*VAVCC/Gain V 

GE  

ᶏ

PGAVSS

ᵬҹPGA

῀ 

Gain=2(1) -1 - 1 % 

Gain=2.133 -1 - 1 % 

Gain=2.286 -1 - 1 % 

Gain=2.667 -1 - 1 % 

Gain=2.909 -1 - 1 % 

Gain=3.2 -1.5 - 1.5 % 

Gain=3.556 -1.5 - 1.5 % 

Gain=4.0 -1.5 - 1.5 % 

Gain=4.571 -2 - 2 % 

Gain=5.333 -2 - 2 % 

Gain=6.4 -3.0 - 3.0 % 

Gain=8 -3.0 - 3.0 % 

Gain=10.667 -4.0 - 4.0 % 

Gain=16 -4.0 - 4.0 % 

Gain=32(1) -7.0 - 7.0 % 

ᶏ ῤ

AVSSᵬҹ

PGA

῀ 

Gain=2(1) -2 - 2 % 

Gain=2.133 -2 - 2 % 

Gain=2.286 -2 - 2 % 

Gain=2.667 -2 - 2 % 

Gain=2.909 -2 - 2 % 

Gain=3.2 -2.5 - 2.5 % 

Gain=3.556 -2.5 - 2.5 % 
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3.3.34 USART1 STOPҊRX  

  ᴆ ṿ ῖ ṿ ṿ ᵝ 

WF_USART1 USART1

῀

 

USART1_NFC.USART1_NFS = 00b 0.4 - 0.9 us 
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4 Ḥ  

4.1  

LQFP100  

 

 

 

 

 

 

 

NOTE: 

-  Dimensions ľD1Ŀ and ľE1Ŀ do not include 

mold flash. 
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LQFP144 

 

 

 

 

 

 

NOTE: 

-  Dimensions ľD1Ŀ and ľE1Ŀ do not include 

mold flash. 
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VFBGA176+25  

A

0.15 C

(2X)

B

0.15 C

(2X)

A1 BALL

PAD CORNER

TOP VIEW

10.00

1
0
.0

0

 

BOTTOM VIEW

0.15 C A B

0.08 C

0
.4

5
 R

E
F

.

9
.1

0

9.10

0.45 REF

0
.6

5

0.65

R

P

N

M

L

K

J

H

G

F

E

D

C

B

A

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

A1 BALL

PAD CORNER

b(201x)

 

SIDE VIEW

0.20 C

DETAIL A

A2

0.13 REF

0.45 REF

A

 

 

ROTATED 90°

DETAIL A

SEATING PLANE

0.08 C

A
1

C

 

 

NUMBER OF BALL  201

0.580A2 0.540

A

A1 0.110

0.740

0.160

0.620

0.810

0.210

0.670

0.250b 0.200 0.300
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TFBGA208  

TOP VIEW

13.00 A

0.15 C

(2X)

1
3

.0
0

B

0.15 C

(2X)

A1 BALL

PAD CORNER

 

 

BOTTOM VIEW

11.20

0.90 REF A1 BALL

b(208x)

0
.8

0

0
.9

0
 R

E
F

.

1
1
.2

0

0.80
PAD CORNERRPNMLKJHGFEDCBA1 51 41 31 21 11 09876543212105CAB0108C 

 

DETAIL A

A

A2

0.36 REF

0.54 REF

SIDE VIEW

0.20 C

 

 

SEATING PLANE

ROTATED 90°

DETAIL A

A
1

0.08 C

C

 

 

NUMBER OF BALL  208

0.900A2 0.850

A

A1 0.260

1.210

0.310

0.950

1.281

0.360

1.140

0.400b 0.350 0.450
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4.2  

LQFP100 ̂14mm x 14mm̃  

0.500.30

14.316.7 12.3

50
0.20

1.20

14.3

16.7

12.3

26

51

75

76100

1

25

 

 

NOTE:  

-  Dimensions are expressed in millimeters.  

-  ֽẠ Ȃ 
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LQFP144 ̂20mm x 20mm̃  

0.500.30

20.0522.45 17.8

72
0.20

20.05

22.45

17.8

37

73

108

109144

1

36

1.20

 

 

NOTE:  

-  Dimensions are expressed in millimeters.  

-  ֽẠ Ȃ 
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LQFP176 ̂24mm x 24mm̃  

0.500.30

24.326.7 21.8

88
0.20

24.3

26.7

21.8

45

89

132

133176

1

44

1.20

 

 

NOTE:  

-  Dimensions are expressed in millimeters.  

-  ֽẠ Ȃ 
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VFBGA176 ̂10mm x 10mm̃  

Dsm

Dpad

1 2 3 4

A

B

C

D

0.65

5 6 7 8 9 10 11 12

E

F

G

H

R

J

K

L

 

 

NOTE:  

-  Dimensions are expressed in millimeters.  

-  ֽẠ Ȃ 

 

VFBGA176+25 recommended PCB design rules(0.65mm pitch BGA) 

Dimension Recommended values 

Pitch 0.65mm 

Dpad 0.280mm 

Dsm 0.370mm typ.̂depends on the soldermask registration tolerancẽ 

Stencil opening 0.280mm 

Stencil thickness 0.100mm 
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TFBGA208 ̂13mm x 13mm̃  

Dsm

Dpad

1 2 3 4

A

B

C

D

0.80

5 6 7 8 9 10 11 12

E

F

G

H

R

J

K

L

13 14 15

M

N

P

 

 

NOTE:  

-  Dimensions are expressed in millimeters.  

-  ֽẠ Ȃ 

TFBGA208 recommended PCB design rules(0.8mm pitch BGA) 

Dimension Recommended values 

Pitch 0.8mm 

Dpad 0.400mm 

Dsm 0.470mm typ.̂depends on the soldermask registration tolerancẽ 

Stencil opening 0.400mm 

Stencil thickness Between 0.100mm and 0.125mm 

Pad trace width 0.120mm 
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4.3 Ҝ  

Ҋץ ₮ Ҝ Pin 1β Ḥ Ȃ 

LQFP100 ̂14mm x 14mm̃  / LQFP144 ̂20mm x 20mm̃  

LQFP176 ̂24mm x 24mm̃ 

PN

PN

Date Code

Lot No.

 

 

VFBGA176 ̂10mm x 10mm̃ / TFBGA208 ̂13mm x 13mm̃  

PN

PN

Date Code

Lot No.

PN（第1~8位）

PN（第9~12位）

Date Code（6位)

Lot No.（8位）

Pin 1

 
 

̔ 

-  ҉ ҍ ֟ ῏ ̆ Ҍᵬ Ȃ 
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4.4  

ᵬ Ҋ ᵬ ̆ Tj (℃) ץ Ҋ Ὲ

̔ 

TJ = Tamb + (PD x θJA) 

 Tamb ᵬ ᵬ ̆ ᵝ ℃̕ 

 θJA ᵬ ̆ ᵝ ℃/W̕ 

 PD ԍ ῤ ⱳ I/Oⱳ ӊ ̆ ᵝ WȂ ῤ ⱳ ֟  

IDD x VDD̆I/Oⱳ ᵬ I/O ֟ ⱳ ̆ №ṿ ̆

ץ Ȃ

�7

@'�'

�7
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5 Ḥ  

HC32F4A0TIHB-

TFBGA208

HC32F4A0SITB-

LQFP176

HC32F4A0SIHB-

VFBGA176

HC32F4A0RITB-

LQFP144

HC32F4A0PITB-

LQFP100

HC32F4A0SGTB-

LQFP176

HC32F4A0SGHB-

VFBGA176

HC32F4A0RGTB-

LQFP144

HC32F4A0PGTB-

LQFP100

240 240 240 240 240 240 240 240 240

M4 M4 M4 M4 M4 M4 M4 M4 M4

2048 2048 2048 2048 2048 1024 1024 1024 1024

134 134 134 134 134 134 134 134 134

512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4

142 142 142 116 83 142 142 116 83

1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6

2*8ch 2*8ch 2*8ch 2*8ch 2*8ch 2*8ch 2*8ch 2*8ch 2*8ch

Timer 29 29 29 29 29 29 29 29 29

HRPWM 16 16 16 16 16 16 16 16 16

RTC í í í í í í í í í

UART 10 10 10 10 10 10 10 10 10

�,�t�& 6 6 6 6 6 6 6 6 6

SPI 6 6 6 6 6 6 6 6 6

QSPI 1 1 1 1 1 1 1 1 1

USB

CAN

CAN 2.0

+

 CAN FD

EXMC 1 1 1 1 1 1 1 1 1

ETHMAC 1 1 1 1 1 1 1 1 1

�,�t�6 4 4 4 4 4 4 4 4 4

SDIO 2 2 2 2 2 2 2 2 2

ADC

12bit
3*28ch 3*28ch 3*28ch 3*24ch 3*16ch 3*28ch 3*28ch 3*24ch 3*16ch

SH 3ch 3ch 3ch 3ch 3ch 3ch 3ch 3ch 3ch

DAC

12bit
4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch

PGA 4 4 4 4 4 4 4 4 4

Vcomp 4 4 4 4 4 4 4 4 4

DVP 1 1 1 1 1 1 1 1 1

LVD í í í í í í í í í

LVR í í í í í í í í í

AES AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256

TRNG 1 1 1 1 1 1 1 1 1

Hash SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256

FMAC 1 1 1 1 1 1 1 1 1

MAU 1 1 1 1 1 1 1 1 1

DCU 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch

-40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105

0.8mm 0.5mm 0.65mm 0.5mm 0.5mm 0.5mm 0.65mm 0.5mm 0.5mm

封装形式 �7�)�%�*�$�������ä����������å �/�4�)�3�������ä����������å �9�)�%�*�$�������ä����������å �/�4�)�3���������ä����������å �/�4�)�3���������ä����������å �/�4�)�3�������ä����������å �9�)�%�*�$�������ä����������å �/�4�)�3���������ä����������å �/�4�)�3���������ä����������å

包装形式 TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY

协处理

工作温度 �ä��å

封装包装

USB 2.0 OTG_FS

+

USB 2.0 OTG_HS

CAN 2.0

+

 CAN FD

2*CAN 2.0 2*CAN 2.0

模拟

安全

USB 2.0 OTG_FS

+

USB 2.0 OTG_HS

脚间距

GPIO

电压 �ä�9�å

DMA

定时及计
数

通信接口

RAM(KB)

产品型号

主频 �ä�0�+�] �å

内核

Flash(KB)

OTP(KB)

 

╠̆ ֟Ḥ Ȃ 
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Ḥ  &  

  ḱ ῤ  

Rev1.0 2020/11/18 ∆ Ȃ 

Rev1.1 2021/06/30 ŵḱ ̕Ŷ ѿSRAM ҹ512+4KB̕ŷḱ ̂PWR_ḱ

ҹPWC_̆ AOS ̃̕ Ÿ  3-7 ⱴ ᵝ ̕ŹPLL

 ⱴ/ḱ ź̕  ⱴXTAL Ż̕ḱ SMI

̕ż ⱴCAN FD/CAN2.0B̕Ž ᴰ TBDṿ̕

ž Һ ḱ ҹ4~25MHz�̕� ḱ Ữ ̂ ̃ Ҭ Ḡ

Ȃ 

Rev1.2 2022/03/09 Ὲ Logo Ȃ 

Rev1.21 2022/04/08 ŵ3.3.11 3-32Ҭ ⱴ CMOS ̕Ŷ3.3.11 ⱴ Schmitt῀

VIHL ̂ 3-6̆ 3-7̃̕ŷ3.3.20 3-46 UART

“PCLK1/6” ḱ ҹ“PCLK1/32”Ȃ 

Rev1.22 2022/05/17 ŵ1.4.6 ḱ ᵝ̆ ⱴ ῃ ̕Ŷ1.4.7 ⱴ ῃ Ȃ 
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