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ARM Cortex-M4 32bit MCU+FPU, 300DMIPS, 2MB Flash, 516KB SRAM, 2USBs

(HS/FSOTG), Ethernet

MAC, 2CANs (FD/2.0B), 2SDIOs, DVP, EXMC, 32 Timers, 16HRPWMs, 3ADCs, 4DACs, 4PGAs,
4 CMPs, 10UARTs, 6SPIs, 6I12Cs, 412Ss, QSPI, AES, HASH (SHA256/HMAC), FMAC (FIR), MAU

® ARMvV7-M ZEHJ 32bit Cortex-M4 CPU, £k
FPU. MPU, 3Z#f SIMD 54 1) DSP, 4154
FRIEFFIC ETM, & CoreSight AR#EK R IT .
B LAE 40 240MHz, 43| 300DMIPS HY
825Coremarks [t)iz &1 RE
o NEfFifdE
—  HK 2048KByte 1) dual bank Flash memory
—  #¢ K 516KByte [] SRAM, £14% 128KByte [
B JE ) 1] 1 RAM
o YR, WiBh, HAEE
—  ARGHEIR (Vee): 1.8-3.6V
— 6 NMOLEEPYE: AN R R (4-
25MHz), #MHEIFIR (32.768kHz), W
# RC(16/20MHz), P #iHHi# RC(8MHz),
PHICIE RC (32kHz), WHEE WDT % RC
(10kHz)
- B E®BEEA (POR), K HL R {7
(PVDIR/PVD2R), ¥ [ 1847 (NRST) 7EWN
1) 15 MR, BB AIEA MR EAL
o (LIjktiatT
—  AMEIhEE T DU OGP B S
—  ZPMKTh#ERL: Sleep, Stop, Powerdown
B
—  VBAT M7 SCRFEARDIFE RTC, 128Byte
B FHAEES, 4KByte %143 SRAM
® HMEIBAT S R G E RK CPU ALHE 67 i
16 JHIE X FHL DMAC
USBHS, USBFS, Ethernet MAC % ] DMAC
- 8 MMEETHE T (DCU)
FeEP b EE T (MAU), FF Sin/Sqrt
XHF 16 B FIR Fm 2% (FMAC)
—  XFRMEEAME ALK (AOS)
® SMERRMA
— 3 AMST 12bit 2.5MSPS ADC
— 3 ANFIRT SRR R RS ST 3 Jd i [ B R
— 4 ST 12bit 15MSPS DAC
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— AP REI E ORAE (PGA)
— AT HIEHREEE (CMP)
- 1M BREAERSE (OTS)
® Timer
— 8 M IhEE 32/16bit PWM Timer (Timer6)
— 16 /> 50ps Ei 0 HER PWM (HRPWM)
— 3/ 16bit HHL PWM Timer (Timer4)
— 124> 16bit i#F Timer (TimerA)
— 4 16bit B Timer (Timer2)
— 2/ 16bit FZ=AE Timer (Timer0)
—  SEWFEHEF Timer (RTC)
— 24 WDT, SCRFNHE B
® 5k 142/ GPIO
— K 134 4 5V-tolerant IO
® ik 3R2ANEERED
— 10/~ USART, 3 #FI1SO7816-3 #pil
— 64 SPI
- 61 12C, >ZKF SMBus Pl
— 44128, WEEPLL
—  24-SDIO, 3Z#f SD/MMC/eMMC #% 3%
— 1~ QSPI, Z#F 240Mbps mi# il (XIP)
— 2/ CAN, 3 Ff CAN2.0B, = 3 #F CANFD
- 2/NUSB2.0, ZJlsCHF HS, FS, WE FS-
PHY, ¥ Device/Host
— 1/ 10/100M Ethernet MAC, 32 #:% ] DMA,
IEEE 1588-2018 PTP, MII/RMII % [
® HMHFiEARE S EXMC
—  HFFERA Memory 1|75
—  SZFEBhES Memory 15 A%
o KN ThRe
—  AES/HASH (SHA256/HMAC) /TRNG
o EHEA.
LQFP176 (24x24mm)
LQFP100(14x14mm)
TFBGA208 (13x13mm)

LQFP144 (20x20mm)
VFBGA176(10x10mm)
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1 &S (Overview)

HC32F4A0 #%172%T ARM® Cortex®-M4 32-bit RISC CPU, i LAEHZR 240MHz (1]
mMERE MCU. Cortex-M4 WIZSE L 1% RIS H B0 (FPU) A DSP, SEHLEUNS FEVE A
ARIZH, CREFTAH ARM HoR BE RO AL B & FI B R, SCRF5E % DSP 4825 W%
R T MPU G, [AIN & i1 DMAC &1 MPU .z, R R GIE1TH 24
HC32F4A0 R YR 1 End ;v EAAA S, A4 5 K 2MB (1) Flash, % K 512KB ] SRAM.
&% T Flash V7 [0 I .55, S2PL CPU 7£ Flash b 98 B RS 3047 . #6003 2R AE 1
SCRFZ AN B ENLRIN V5 B AE 06 28 A1 A0, R mis TR . & EHLEFE CPU, DMA,
USB & DMA, ETHMAC L H DMA. BRaZAERESN, SCRPAMNR A B fL 0, JEAH
AR FAHEMME R, 7TLLRZEREC CPU ¥ 55 b3 £ fif

HC32F4A0 RINER T F & Mo Dhfe. 3G 3 M2 12bit 2.5MSPS ADC, 4 M1
A PGA, 4 /> 12 {7 15MSPS ] DAC, 4 MEnfH RS (CMP), 8 NZIhfE
PWM Timer (Timer6), 3C#f 16 B4 PWM fith, 16 it PWM (HRPWMD §°

J& 1 Timer6 ] PWM {55 H170#1%, 3 A AL PWM Timer (Timer4) SCHF 18 B . Ab
PWM #ith, 12 4™ 16bit i#i ] Timer (TimerA) SZ#F 6 % 3 #HIEAZ Zwfidii N\ & 48 i Duty
ST A B PWM Hirt, 22 AR AT 15 8 1 (12C/UART/SPD), 1 4™ QSPI #1H, 2 #% CAN,
4 /4N 12S SZRFE A PLL, 2 4 SDIO, 1 4~ ETHMAC, P & USBFS PHY ) USBFS Controller
A1 'USBHS Controller, 1 MM 5K B 22 il 4%, AL4F NFC 4241 %%, SMC %41 &5 A1 DMC
EHIES, | ANMCEIIEE L DVP, 1 MFEE T (MAU) H 4 ASJEREC s 25
(FMAC).
HC32F4A0 RV RFFE LRI (1.8-3.6V), FEi Vi (-40-105°C) I MK IhFERL
Ao CRHRIIFER A POR R, STOP HE Ml i P2 2us, Power Down HExt R i
PRZ 25us.

JA N H

HC32F4A0 24124 100pin. 144pin. 176pin [ LQFP $t3#, 176pin ) VFBGA &%,
208pin ff] TFBGA 3, HTmtEae s, s, Baeiith. loT EiEfshss
A o

HC32F4A0 RFNEHE T Revl.1 Page 11 of 142



1.1 ESapin

HC32F4AO0OPITB

LERFEFK

CPU1_LJ|_,
32: 32bit

FEmE!
F: 1B M

CPUZHY
4: Cortex-M4

|‘$ 1/\73'] E.ll
A: SR

Theetc EiR 75
0: L&l

5| B
T: 208Pin/ S: 176Pin
R: 144Pin / P; 100Pin

FLASH® &
I: 2MB / G: 1MB

HRE

T: LQFP
H: BGA

ﬂ; ﬁ.lml 1:}'-@
B: -40-105°C. T MI’Z%
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EXESHE

HUADA SEMICONDUCTOR

I..

1.2 HSTRExTHE
e
Drgé HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4
AOTIHB | AOSIHB | AOSGHB | AOSITB |AOSGTB | AORITB |[AORGTB| AOPITB | AOPGTB
51 B 208 176 176 176 176 144 144 100 100
GPIO%¢ 142 142 142 142 142 116 116 83 83
5V Tolerant GPIO% 138 134 134 138 138 112 112 79 79
TR TFBGA VFBGA | VFBGA | LQFP LQFP | LQFP | LQFP | LQFP LQFP
TRV -40 ~ 105°C
H Y L 1.8~3.6V
Flash 2MB 2MB ’ IMB | 2MB ‘ IMB ‘ 2MB ‘ IMB ‘ 2MB ‘ IMB
Memory OTP 134KByte
SRAM 512 +4KB
DMA 2unit * 8ch
A A B EIRQ * 16vec
UART 10ch (1)
SPI 6¢h (3)
2C 6¢h (2)
Communcation 125 4ch (3)
Interfaces CAN2.0B Ich (2) 2¢ch (2) Ich (2) 2¢ch (2) 2¢ch (2)
(5 Wt FD(EQNN_Z) Ich (2) - lch (2) - -
Al /bty QSPI Ich (3)
10450 SDIO 2ch (3)
ETHMAC Ich (10)
USB HS Ich (2)
USB FS Ich (2)
Timer0 2unit
Timer2 4unit
TimerA 12unit
Timer4 3unit
Timers Timer6 8unit
HRPWM 16unit
WDT Ich
SWDT Ich
RTC 1ch
12bit ADC 3unit , 28ch 3unit, 24ch unit, 16ch
12bitDAC 4ch
Analog PGA 4ch
CMP 4ch
OTS V
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HUADA SEMICONDUCTOR

DvP

DCU

FMAC

MAU

AES256

HASH (SHA256)

TRNG

EXMC

AT IR (FCMD

A4 B K T AE(PVD)

2 |2 | 2|2 |||

WD

SWD

JTAG
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FOSC £A%:54

HUADA SEMICONDUCTOR

1.3 ThaetER

JTAG/SWD Flash Embedded Flash
IBU§———— <: Cache :> Upto2MB
ARM ZPBU i
Cortex-M4 o SBUS
FPU < — SRAMH (128KB)
VA1 — SRAM1 (128KB)
DMA2 |, [(———— — [ G\ERCY )
USBFS DMA | £ ————)) SRAM3 (96KB)
e oAl S » [ srama a2k
= & SRAMB (4KB)
ETHMAC_DMA =
£ N
— s <—> AES
CAN_2 K= 5> = < —— > > v
sploc 2 K=D 2§ <:> S =) INTC HRC Z =
— g = —— KEYSCAN ® [ CRC
uUsBrs K=< I MRC =
= <::>n <= CMU [&—>| LRC B (K== _CcAN.L
= ‘g%: N GPIO MOSC < k== ussHs
B A N
QsPI —>2 S DCU(8ch) SOSC &
I <::> M—— DVP PLL
= )E — MAU B
NFC R | K=={FMACE@cHh)
o —
2 —
DMCR DMC m— < 5 §<:> ETAMAC
SMCR SMC |2 < ﬁ B
@ T 8K—=>|_spbioc_1
: <> Timerd 1
) — > <=>| Timerd_2
Timers 1 | Timer62 k=>| [——>|  AHB-APBBrde  [—op| [TPL_RTC 3 | <= Timerd_3
<=:> o N
Timer6_3 Timer6_4 K—>| — VBAT = |<=>[ TimerA_1
Timer6_5 Timer6_6 K=>| <=>| WKTM 2 <—>| TimerA_2
Timer6_7 Timer6_8 K—=>| 2> <—>] oTs T [<=>| TimerA_3
@ l<—=>{ CMP_1(2ch) = -
USART_1 USART 2 K=& ADC 1 [<=>| 2 CMP72 a0 <—>| TimerA_4
USART 3 | USART 4_L=>§ <=>[ 1253 ADC 2 k=B | |5 [T c_Tc( ch) <> HRPWM
USART 5 K= S|y [ ese ADC3 k=% § = =
12S_2 2s2 K=& ||8[<> spi4 DAC_1(2ch) [<=>| % 3 D WDT
SPI_1 SPI_2 K—>1 T’;i <=>[ spI s DAC_2(2ch) <=>| N § SWOT
SPI_3 [<—=>1 % <=>[ sPis TRNG  |<=> ~ oM
K=> [ Ti =
AOS EMB 5 Timer0_1 <> 12c1 12C_4
<—>| Timer0_2 <> 12C 2 12C_5
Timer2 1 Timer2 2  [<=> <> TimerA_5 TimerA_6 < 12C 3 12C 6
Timer2_3 Timer2 4  |<=> <=> TimerA_7 TimerA_8 | wDT =
USART 6 | USART 7 [<=> [<—>|_TimerA_ 9 | TimerA_10 «—  swDT
USART_8 USART_9 [<=> <<—>| TimerA_11 | TimerA_12
USART_10 |=>

K 1-1  ThREHE
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FDSC XL SR

1.4 ThEEfiSr

141 CPU

1.4.2

HC32F4A0 RV T HoBi— R IR A U ARM® Cortex®-M4 with FPU 32bit % %154
CPU, SEHLT &M/ IThREMCH RIS, SRt (s B AR RITGER 1 h W7 [ BiRE Sy B b
ERMEHERET LS KL ARM® Cortex®-M4 with FPU H (G ITE4 %% . CPU
SCFE DSP #64, AT LUSEHL @ AU 5 b IS A 44 55 . HSRSTE FPU (Floating Point
Unit) 570 7] DLBE G 38 10, InRER A K

BEREH (BUS)

F

Y 32 L2 JE AHB S ZAERERI R, TSR AT TR Lo M AL e 2 i FL i -

FAHLEL

— Cortex-M4F W #% CPU-1 &£k, CPU-D &2k, CPU-S &2k
— R%GDMA_1 52k, 5% DMA 2 A4k

— USBFS_DMA 4k

— USBHS DMA 4k

— ETHMAC DMA =4k

MAIL L2

Flash ICODE sk

— Flash DCODE & £k

— Flash MCODE Jj2.4(CPU LA#RH Al 3= ML 17 7] Flash (1) 28)

— i SRAMH(SRAMH 128kB).s 2k

— %A% SRAMA(SRAMI 128KB) 12k

— %A% SRAMB(SRAM2 128KB) st 2k

— A4 SRAMC(SRAM3 96KB,SRAM4 32KB,SRAMB 4KB)

— APBI1 4M& 2 28 (EMB/Timers/SPI/USART/I2S/HRPWM/EFM)

— APB2 #M& 2 26(Timers/SPI/USART/I2S)

— APB3 4M& 2 2k(ADC/DAC/TRNG)

— APB4 /M B 25(FCM/WDT/SWDT/CMP/EMU/CTC/OTS/RTC/VBAT/WKTM/12C)
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FDSC XL SR

APBS5 41 s 28 (Timers/HRPWM)

AHBI 4M& 2%
(DMPU/KEYSCAN/INTC/DCU/GPIO/DMA/CMU/DVP/MAU/FMAC)
AHB2 #M 28 (CAN/SDIOC/USBFS)

AHB3 4% 25 (SDIOC/ETHMAC)

AHB4 46 25 (AES/HASH/CRC/CAN/USBHS)

AHBS5 #M5 28 (SMC/DMC/SMCR/DMCR/ NFC/QSPI)

B ERIERE, AT LS LA 2 2 AL £ e R K I AT 1]

1.4.3 BA#EH (RMU)

SHEE T 15 MEAT .

FHEEA (POR)

NRST 5B AL (NRST)

RIEE AL (BOR)

A gmAR R 1 2 A2 (PVDIR)
Al gmAR R 2 2 AL (PVD2R)
Bl 1MEAL (WDTR)
THETMEAL (SWDTR)
HMEE S A7 (PDRST)

WAEEAL (SRST)

MPU #ixE 4. (MPUR)

RAM 75 Z 47 (RAMPR)
RAMECC H A7 (RAMECCR)

I 5% 2 AL (CKFERD

G i TR 5 4 S S IR B AL (XTALER)
Cortex-M4 LOCKUP &£/ (LKUPR)

1.4.4 BFBH#ER] (CMU)

I Pyl RociR it 7 — RIVIR KNP O EE, B — ISR A — MR
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HAR Ay DI PLL I8, — DN EEDEIRZ & — DA ERG A . — > ARG
e —A RTC HNHICEIRZ 7 — > SWDT & H NS ICEIR S 4% I8 77 47
Fey I 22 B A PRI T4 FEL R

IS o 1) B TR B LIRS I B Th RE o BB AT B L B (PCMD A3 FH 00 5 S5 o o e
X I 5 % R B AT M AN A o 7R HH 1A Y L A A R W B S A

AHB. APB F Cortex-M4 B0 #005 H KG0T8l R GuH B RIE AT E S 6 SR i

D AhBEiE R 4 (XTAL)

2) AMERRE IR @ (XTAL32)

3) PLLH W% (PLLHD

4) WEEERZ & (HRC)

5) Wk EkZa (MRC)

6) WEMKEIRZ & (LRC)

ARG B B KIS AT I B AT r] LA 3] 240MHz. SWDT 5 57 IR 8 : SWDT % F
IR IE IR % %% (SWDTLRC). SRR (RTC) fii AN IE IR % % 5k P S (R R
e E NI B . USB-FS ) 48MHz It 1 A] DLk 5 R Gei) #f ,PLLH,PLLA 1NN £l .
ST AE AR, RS I AT DLRST I RIOCH,  DARRAICTI#E .

1.4.5 HIFEEH] (PWC)

PR 1) 288 FH SRR LS 1) 22 A B R TE 2 AN I8 AT R ORI D RE A 20 1 B AL 45 L 1)
e Ao AL PRAE ) A DDA R H(PWC) . FIE LA I #.55(PVD) B3PIk VCC
55 H i A HE P R T A A P AR (BATBKUP) #4 A

SR TAEHE(VCC) A 1.8V # 3.6V, HEIFTI#3(LDO) AN VDD A1 VDDR it i,
VDDR Hi JE i F 3 (RLDO)E 4 AR B VCC 5 fi 5L N2 VDDR S fi . 385 i
ARG PWCO) AL T mnd . BRSSP FE AT, BEAR . 5 LA A5 = o
RIhFERE .

FEL Y FEL TR A BT (PVD) IR M 7 L L f7(POR) . L E A7 (PDR). KJEEfL(BOR). H]
GnFEHL ERI 1(PVD1). Al 4afE H EAS I 2(PVD2). FE i s R Sl % . VBAT HLUEAS
M. VBAT HEMEZThAE, H A+ POR. PDR. BOR @I VCC HLIE, #&HIHE
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1.4.6

1.4.7

frzhfE. PVD1 AT VCC HHE, MR35 A7 8% BOE L i AR AL bkt . PVD2
TR VCC B AN AR B, AR 27 A7 3R B AR AT B . i
RIS, 2 ADC S A R TiRE. VBAT HLRAN, 2L ar 29538
1% VBAT M T 8# (8T VBAT Kl i K () Th g, VBAT faril it s m] DA H &7 7 d 1%
1.8V 8l 2.0V. VBAT HUEMEIIRE, 2454 ADC Ml & VBAT [ 1/2 73 %, MIf
345 VBAT HLE [ TIRE .

LI A& B/ VOC Bt Filid VBAT 4EFFra i, (A SChs i phiEy(RTC) Ml
SE I 8 (WKTM)REBS 4R 22801, 24 RLDO $2 At A . VDDR XIRTECS H ik N\ i F AR S
B#E VCC BN T bllid RLDO 4ERFrUR, {RFF 4KB %47 SRAM(Backup-
SRAM)HJ#HE . BAUBERAC & 1 & AL 5, 48 7 BIIvERE.

FIEMEE (ICG)

O B RRE, AEAEE B S FLASH Hilik 0x00000400H~0x0000045FH 4 £5458 fin
BV B 5 /745 . Hubik 0x00000410H~0x0000045FH AL ThfE, EE5ANAE 1 £
RS Fr IR B1E . FLASH 51 SACHICRU, i X 3847 /E FLASH £ 0 /53 [X 0; FLASH 5l
PR HA RS, A XEAAE FLASH 3t 1 X 0. F P mldsd 4 B B B B X 0 SRAB
#1a4LBe & (Initial ConfiG) 7 /745 . AF A7 ar 2 LME B FLASH sl Eods i o2

AR FLASH £ (EFM)

FLASH # [1i# i ICODE,DCODE #1 MCODE it 2k %t FLASH #4717 ], A %} FLASH $k,

ITHRTE, BERRAIAERERIRAE: I HE & T ZAF LG g A AD $AT

F B

o MHUHSL FLASH #J 1K dual bank, FJSZHL BGO (backgroud operation) DJjHE

*  134Kbytes [f] OTP =[]

* ICODE %k 16Bytes Tl A

o WIMIALZEAEIX: ICODE a2k 2217 4% A 4Kbytes(256x128); DCODE /2. 2k 22 17 45 [H]
1Kbytes(64x128)

o FFTI R HIIAE

o CFHUR AR
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*1: %F Flash 2440 B AMKG, 5 R85 0
1.4.8 NHE SRAM (SRAM)

A FE LA 4KB i B X R FF SRAM (SRAMB) Al 512KB & 4t SRAM
(SRAMH/SRAM1/ SRAM2/SRAM3/SRAM4)

% SRAM HIHHRFAT, p7 (16 fir) BiAT (32 f) Vi, =i® SRAM (SRAMH)

B S EAEf PR AT DAZE CPU fisid F (240MHz) T 0 2545 (BRI 1 AWD 47, thalidiA
SR AN & SRAM (11525 V7 i) () %545 5 3 B SRAM 25457455 il 25 47 45 (SRAM_WTCR)
WE .

SRAMB HJ7E Power down &3 24t 4KB £ H5 R 7 23 1]

SRAM4 il SRAMB 75 ECC #%: (Error Checking and Correcting), ECC 56 N2 —
fr A9, BURT DA IE—f7 48R, MAMALHR; SRAMH/SRAMI1/SRAM2/SRAMS i fH

FHERH: (Even-parity check), &7 T8 A — AL
1.4.9 EHMH 10 (GPIO)

GPIO = BLHF{:
o £ Port XA 16 4> 1/O Pin, R4 SZPrfic & Al fE AL 16 A
I & il ok 4
o SCHRRHENR, JRURH R
o &, Y, RAUREIE
o SCRRAMB KT N
o FF 1O pin AILThEEE A, 4 VO pin 5% 64 A A[EF I E FhAg
o %/ 1/O pin AJ ST Gn R
o HAVOpin 7] LUERE 2 NIRERIN A AL O SCRF 2 AN DR [F i A 20

1.4.10 HWrEEH] (INTC)

R dlRs (INTC) IIIRE NIEREH W ARG RIE T W A 2] NVIC, Mifi WFI;
VE NN, Ml WFE . 35838 o B 34417 SR VE R SRR 3 CARBR AR 2R 52 1A =)
AR 25 AN I EIRQ B Wrds il Thags 4k vh b iy vh W/ s e B Th g o
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TR -

1) NVIC i . seprfl ] oW E805 2% 1 P T b 2R CREHE Cortex
M-M4F (1) 16 HRATHrE), BEASFh W R AT DRI e 5 A A7 e 56 N (14 b s
TSR R . EZ KT HEM NVIC 2 U, 1§2% (ARM Cortex™-M4F
BARZHET M) s s . REME 8 F. HERE P Wiz,

2) AIgmAEfESed: 16 ANIgMREILES (M 1 4 i %0 .

3) ANTIBEk W WAL 63 2 B AR g8 W A SRAE AT Bk, B
Wi S HE SRR L R B, Hold, THRRERR w74

4)  Feg 16 DAMEE A I

5) BCEZ MM HEIHER, BARFSH D IFEE R 51E.

6) FCe 32 DA RIR R

7) AT AR SRR A AR

1.4.11 HIBITRSA (AOS)

H 311847 24; (Automatic Operation System) i T{EAE R CPU FIHRE L T S 7B 1
PR TSN« R AL ™ AR I FHAE Y AOS U8 (AOS Source), WIE R #%
M ELACUCRE . i, RTC HIJEIAG S . @A ICR BRI S FORE (BN,
BSCEAET, ROBEIRAHR, RIEHIET), ADC MHRE RS, Kid kAo g
HEENAE . AR AN R ER BIAERR 9 AOS H AR (AOS Target).

1.4.12 FERPEIT (MPU)

MPU A] LU 77 it 3 (A4, B FRIE SRR ALV 1], o] AR RS 2 4tk
A F B TSNS EHL MPU BUG R —ANERX TP ) MPU G

Hrr ARM MPU 24t CPU XJ 4= 4G Hudik 2 [A] 7 ) AN PR A% 1 o
SMPU1/SMPU2/FMPU/HMPU/EMPU 45 Jj| #& it %4t DMA_1/% % DMA_2/USBFS-
DMA/USBHS-DMA/ETH-DMA X 453 4G Huhik 2 i) (952 5 U5 1] BR8] o X628 11 2% ]
KAV, WL E MPU s/ E oA/ S 48 /AN v] Bt il b W/ 2 AL

IPMPU 2 {t AR 20 X R 48 TP 22 4 AH ¢ TP 7 il A PR 4%
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1.4.13

1.4.14

1.4.15

BEH# (KEYSCAN)

7= S A HIE B (KEYSCAN) 1 976, KEYSCAN #ib S7 RRf A F4E 51 (T
AF)D =13, FE B 3R KEYOUTm(m=0~7)¥X5), 14T KEYINn(n=0~15)
MAE N EIRQn(n=0~15)5 N BRI . AR B I8 i A7 4 4 A R v s I s 30 Thise

NI BB HER: (CTC)

BRI bR HE RS (Clock Trimming Controller, LA RFR CTC) #] LA [ Sh e P &5 s IR
gk (HRC). BT TAEMEZM520 HRC PR AT Re s =B 22, F CTC 2T oM
K5 S, SR E 3R % HRC R LS 3] — AN HE ) HRC I 8
CTC H) T BRI T

PN S I iR XTAL, CTCREF;

FIT P & 5F BAT S I BERYT 16 AR HETH 8%

AT AR AR AE ) 8 AR M 22 (E AN 6 A A A 5

FH T BRI AR 5 T 1 i 15 0 BB+

DMA =E#i|2% (DMA)

DMA I T7EA7fifi as A AP Dh e e 2 (B AL A 8, RESAE CPU A 5I1E L T SEI
TG AR 2 8], A A0 A1 BB D) Re AL ER 2 Ta) DA K &M L D e A (] P Hetis A2 46 o

*  DMA SZMIL T CPU &2k, 1%H AMBA AHB-Lite &4 WAL 4

o A 24 DMA il 5ot, L 16 MIGLIEIE, v ST ERAEA A DMA £ 43

an
&Yy

o BRI (1 5 SR IE AR PR i R R R B A A L

o FRRIE R EAE R

o HuRYuUR/ANN AR, RZELLZ 1024 A EdRE

o RRFNMEUERTERETTHCE A 8bit, 16bit B 32bit

o WL E B 65535 ALk

o VEMLHEAD H bRtk nr DS BN E, B, B, TEFREE E WAL R Bk
RIEAE 3 Bl B S R T, AR e P T, AR R T A e TR

HC32F4A0 RFNEHE T Revl.1 Page 22 of 142



uuuuuuu

ccccccccccc

R ARG E A 15 B Hh B se i, AR s oI N R, WAy e A
R RS [ fih

SCHRPEBULMTIRE, AT SEBL—is KA 2 A Bt bk

SCHF AN 8 TE

AN P IR T v g AR B A LIRS AR D

1.4.16 HEHEEE (CMP)

HL R ELE 28 (Comparator, LA NTEIFR CMP) &M AN HE T 30 4T LU B Ao e,
A VYA EGUEIE CMP1~4.

CMP = 45,

CMP 1~4 F5J ] ShST 34T F s b s

CMP1, 2 8% CMP3, 4 [F]IS R I A] 58 B i 1 EL AR
T 3ty PR R A7 3 FEL R 3596 22 AN H R R A
KT Ml P IR A R SR I b T ik

A 5 5 % 4 HE ) PWML 38T 5 it 3047 S 42l
A7 A R AR AR B0 AT

A7 A o T I AT R R G A AR

LA 28 Rt B SR VCOUT

1.4.17 BEHFEEZ (ADC)

12 fi. ADC & —Ffk Flig i i 77 SRR E 7 e e ds . A MCU #5413 > ADC H:
TG, BT 1R 2 SCRF 16 MBI, BT 3 SCRF 20 ANElIE, mTRAREHR B AN, L
Jt i RS AUE 5 B @ IE AT DT R A A& R — AT, — AP A LT
R, BOESRE L. SCREAHT R R IR AT 4R 2 R4 0 e e g
RT3 - ADC BEHUL BTG T M Th AR, ST =4 52 18 1 ) e e 48 SR EAT WA AL,
RS0 G 2 45 R P R IR L

ADC EE e

Ely

=1k RE

— TAECE 12 7. 10 A2 R0 8 A4y e
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uuuuuuuuuuu

uuuuuuu

ADC ¥ 8 O 8 PCLK4 it 4f PCLK2 (HFR/E ADCLK) 45 tb Ay
WHEAN L. 21, 41, 81. 12, 1:4

PCLK2 n[i% 5 R4 HCLK 525 1) PLL ik, iR L
PCLK4:PCLK2=1:1

PCLK2 #5i7% f = 34+ 60MHz

FKFER: 2.5MSPS (PCLK2=60MHz, 1217, Rk 11 &M, A#e 13 FED
e A KA T [ 57 G P

B SERCERINA g/ R ed

s 77 A7 28 T L B e /A 055 7 3

B 2 AT Y T RE

BAUE T, IS s 1

AN FH IS AT LK ADC RREER 5 15 1R

o S EIE

K 16 ANFMERAR I F6 N\ 8 1E
2 AN N . NI EHL I, VBAT 7 &

o FeBITIRRAT

BT B BRI
Jil 3 50 B[R] i R e He T
AR S| IO B T 46

o R

2SI AL B, AHEETRE BB AN ETE

FPo A B

FPA A ST

MPFA, FPol A B MSLIE SRR, 75 B g T A
P TAFRES GEM T BA M= ADC fJ5%)

T 5 A S

P31 A iS5 R b Il F44 ADC_EOCA
731 B A4 R A ADC_EOCB
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1.4.18

1.4.19

— EE 1 0 b i A4 ADC_CMPO

— BEM 1 R WA $H 4 ADC_CMPI

— iR 4 ASFH 4 AT S 3 DMA
A MCU #8414 ATl g fedl i BOR A PGA, 2830 Hl x2~x32 ik #%. M40l 4
NHLLSEZ I PGA HUBRHEAT IR, 85 i A\ 2 ADC BT Fe4 .
A MCU #4383 M504 PR FER LS SH. 4% PR FECR R HLER A 2K, R IT
FUR SIS, SelRIN XS BT SH A R HEE AT RFE, S35 B 53 ADC FFAR RO P41
T EEANBIE BT A/D B ffe. BEEFAMAERNT, 7 AR IR VAR 5 B 5 B i
#2A4E N SH R FERT[A]

B HE (DAC)

A MCU #5801 A 12 A7 BB - 150 R e #2552 70 DACT M DAC2. 5> DAC #
TOAL A D/A FeAfdiE, n] DA et n] DU I e B 1 [R] 25 B T S B [ D e
oo REANMEHOBIERCA — AN HBOCEE, 7T AR SMTE N BRI S 3
BT IR N2 7% B VREFH Al VREFL 1] F SR 2 = 5 s i

DAC FEHpi:

« P DAC Hio5, BNHICH A D/A FeffodiE

o 12 ArEE AR HCE AT B R K T B A X R

o A=A DAC LRI A Fe 45 8 18 7] S [R] 2D e 4

o EERANEEIE CRE DCU) Al H = Ay R ik

o EHECRThEE, W BRSNS

o A/D FHHAR A TR R A/D BT

o AT AT A R LR A A A7 g L

o PhATFE %\ Z 7 fi . VREFH/VREFL

BE£LRS (OTS)

OTS 1] DASREUE v IR, DASCRF R T S P o A8 R B A Ak o R
GG, OTS A5 REMKKE T E, Wi E AKX I HARIREHE.
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1.4.20 H&EHER 2 (Timer6)

R A ERT 2% 6 (Timer6) J&—A> 16 AT B TR FE RISt e B I 4%, REAE &P E A% B
MY e E . RIGHBICH A RIS T 0 PWM it o 1208 I 248 SR
VR = F i PR AR, AT AR S A PWM T CRAIH ST, PWML, XU R
ST PWM. XGLRFRE AN PWM . BULAEXS B PWM 45 B g ) ] SEBL A [ 25 Al
HWRD (FAZ a8, Fik. EE. BIHE); SHEUE 78R A R (ALY
FURGEATE): SCREBKTE I A I s SRR 2 AHIEASYmbS AN 3 AHIEAC WD SCHF
EMB . A 2507 f i3 8 AN H 0 Timer6 (Ul~4 24 32bit B #%; US~U8 A
16bit &I 4.

1.4.21 EXE PWM (HRPWM)

EAEEE PWM (HRPWMD #7J& T Timer6 f] PWM 155 [0 ##4 . ABAEEL TMR,
RSP B % 16 NIRIE ¥ 70 HEE PWM T .

HRPWM MR :

o JJEPWM BS54 Hi%

o HTIAEE PWM BB I 5 25 LU AIAR AL

o ATUVHT ETHE. W, ETHEM BT

o HzHETIR, F TR AL

1.4.22 BRAEH|EN 2% (Timerd)

A A 2 I 4% 4 (Timerd) 52— = A0 F LI ) (0 € I SRR, SR A% R AN [
FIH = A AL 7 560 1208 I 88 ST = M IO DG P A B A3, AT A B 4%
PWM it SCFFAFDIRE: SCHF EMB 4% . ARSI i 53 3 S IcH) Timerd.

1.4.23 BRFNEHEHR (EMB)

SN TR RS AR A2 R AR I R A A R A e e I s, AR e I 284 1 1)
AER LA PWM 5 5 I ZhREREER, T 4122 (A J 7 AR 2 -
o bR A BT AE AL
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1.4.24

1.4.25

1.4.26

1.4.27

o PWM far it PR AR RIAR (TR al R
o HIRHLEA LA R

o HMBIRG AT IR

o BEAFARAER

B e3¢ (TimerA)

AR A (TimerA) 22— AHAF 16 AT 4 B PWM St (e i 2% . %5
I 2% SCRE = A RNAE U B A TR, T AR LS F PWM T (CRILRT 55 PWML
KR PWMD: SCRFUFEER D S 80 LU MR (E 7 A7 48 SCRE A7 Th R SRR IC )
GRERSEIL 32 AT SRR 2 AHIEACSRAS TIOR3 AH IEAS A T 4. AR R AP R
12 N JT TimerA, fi K TSCHL 48 B PWM Hi i

B EMN2$ (Timer2)

8 E R 2 (Timer2) /& —/Nr] LSRBLERD tH . P07 U B A e i 4% . 1%0E
BEE A& 2 MEE (CH-A 1 CH-B). SAMEIEA — Mo o, Al scIEARm )y
B BMEEA 2 MG H, —ASREER R ), nT S H R
— AN N 1, R SEIE B A A B 4 ik IS E L THEEE R BUE S R
SRR T WU R A . AR R AR 4 ARG Timer2.

BH x2S (Timer0)

WEHER S 0 (Timer0) f&—AMRTBASEHLFERZS HHEL « b 807 sSURRACE I 45 . 1%
SEM AR A 2 MEIE (CH-A 1 CH-B), W] LLAETHEUNA ™ A LEAC UL BC A . i F At
AT CMdos W, AR AR Dy ORI B RS . AR RS R 2 AT

Timer0.

KRS (RTC)

SEIF IR (RTC) 22 —ANLL BCD A% AU ARAF IS RS B THEES . 10\ 00 4E 2 99 4
() () BAR H I [A] . SZHF 12/24 /NETFRRES ], ARAE H 0 140 B 3k 58 H 228 29
(). 30 #1131 H.
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1.4.28

1.4.29

1.4.30

B EE (WDT)

B I VRTHEES A A, — AT RO By N RC (SWDTLRC:10KHz) (¥4 H
AT EES (SWDTD, 53— Fu v By PCLK3 (I8 HIE T 1T Eas (WDT) .
LA T IAGE A T2 16 AL s ih- 4y, FOR M b 41 & T A rT 3L )32
BRGS0 1 38 AT T 7 A B A

PN T IHR SR B D1 EhRE - A TH SO R A T Flse &7 1 IXCTR), TR EUEA & 1 X TR
RE G, THEBCE TR

EATIEEED (USART)

A7 B EE P R AT ISR 2B (USART) 10 AN BT o 38 R 470K S8 B (USART)

REWE R L 5 AN B AT 2o TR S 4 A USART SRR A 28 sh AT 85 2 1

(UART), Hfgp[EiEMERED, BEEREO (ISO/MECT816-3)F1 LIN M{E# 1. Sk

VA A5 E(CTS/RTS #:75), Z M ER451E . 5 Timer0 BLIRIC & SR UART #21I%

TIMEOUT Zjfig. USART 1 3ZHFifit RX ZEmefi STOP BT

BARTRe e an T

e UART: 4l FF

o ARG AIBIESHF

o EPEPFEDPE(E: AIEIESCE

o RX Ml STOP B ThfE: USART 1 (#F

o /NEURHFER: USART 1, USART 2, USART 3, USART 4, USART 6, USART 7,
USART 8, USART 9 ¥

e LIN: USART 5, USART 10 S

e HtF: USART 1, USART 2, USART 3, USART 4, USART 6, USART 7,
USART 8, USART 9 3 fF

e UART UGB Th#E: USART 1, USART 2, USART 6, USART 7 3 ff.

FERERELL (120)

12C CEERHEREZ) HERMEEHIgA 12C BT B2z | . R4t 2 FRThRE,
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AT LAEHITA 12C BRI PRI . SRR, P . I8 504 SMBus H4¢.

12C F 2R

1) 12C =270, SMBUS &£k rlik. EHR. MU ATk, BshififesE
T A T PR A4 v 5T ) PR AR AT ) o 2 22 PRI T

2) AR K 100Kbps, PR K 400Kbps.

3) HANERIFMRZIE EH TR AT LA, FRRER I B LI UR 5%, BT
TR RIS 1R 464

4)  ATPABCE 2 MM L . AT R BE 7 A3k Ag 20 10 A7k ag 20 fe il
BT HEIEN i, SMBus ENLHEEE, SMBus WA ERIAMAE, SMBus Mk,

5) RIEIT AT DL E e N B AT B E Bl K% N L.

6) #EFIAe.

7) kI

8) BIIhEE, WL SCL B Bh ki )5 1k

9) SCL % A\HI SDA H NN BB T UE A%, JEWAE S AT gl o

10) SEEH R, BB, RIBEHEES, —WURIBA AR, HubEDTRC—EChi.

1.4.31 BATAMEEED (SPD)

A7 PEE 6 AN HIE ) H AT AN SPL, SCRF Rl AW LR AT DA% 4, 7S
SN S BEAT HE A . T AL AR 5 AT = 2R/ DU LR, WL ML AR 5 v Bl 1

B
SPI = HRR
THIEH il 1E
HRATIEAE ThRE o SEFRALR A SPIE A N3 2 AU B [F] 2D s AT AR

SRR AN A R R A 77 =X

T I £ I SCR R P A 37

Hais o ANEFREURER AL MSBIT45/LSBIT 4R

AR 9 5 :4/5/6/7/8/9/10/11/12/13/14/15/16/20/24/324%
ALY B % W] A3k B AT B JEE D 32450 1 B
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FDSC XL SR

RS o FHUBIEF AT Y B R R R AR B R R R AT TR
W R Y N PCLK 9293 #i~25653 47
MBS Fo 7 [ B R R 9 PCLK L #1673 31

B 2% e R 16T RAE i X 45

SR E Sk

i ) o BRI

A S A AR M

B O B 1 M

AR R e

Jr A5 54 o BAEIERCE DR IR G S L

TS A5 5 AT I (R R X B 0% R AT U
Y Kot 5 P VOB A5 2 T F) Py 36155 TG A i) A T 1
A AT i

EHURELE T 4 s S BUR S EE PN € T R e Y bR

BAE A BT A

i o BECHR OB L
RAEHR R L7

SPIH R (i /i #/R /A AR )
SPIZ &

feisE R (DU RED

R AES A B E AU I
H A ThRE *  SPIWIMRtLTIRE

1.4.32 LR ABEITAMEED (QSPD)

DLk H AT AMEFE O (QSPD) J&—/MEfitas izl iith, FEHTAHr SPI A8 1
AT ROM #7845 o HX % £ BEAFEH BTN, 17 EEPROM LL & H1T FeRAM.

1.4.33 ERHEBRANESHEL (128)

128 (Inter_IC Sound Bus), RGN E EMRL, &L ir T Sk (A1
P4
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FDSC XL SR

TRe FER:

iwAE 7 SCREAR A Bl
SRR BB AE

Hats AR 16/321
A IAEE K 16/24/324i1
BB ALY : MSBIT R

PR BIL T AR LR IE TR AES , AT LU i 1) & SR 0%
SCRERFEZ 192k, 96k, 48k, 44.1k, 32k, 22.05k, 16k, 8k
AT H AR B b ASRED S B IC A, PSR 8 256 Fs(Fs A & SR AT
)

THE2SHMY 12S Philips#x itk
MSBX 5 itk
LSBX} 55 itk
PCM A1tk

HHE g v WA 4T 3240 T8 K N\ H FIFOZ2 i [X 5

o} 5 A A R

[2SCLK(UPLLR/UPLLQ/UPLLP/MPLLR/MPLLQ/MPLLP); 7]
12S_EXCK 5| il a7 gt

Hh

FIE L M IX AT R0 18] 5E B e B R 77 2
PG i XA s (18 B BRI 7 A v b
Pl Xk 2 U BN BRIE R, Bl b
FIEHRE IR O YA BOETR, RIS T
FAEHRE IR i A B ABHRT R, /% il

1.4.34 USB2.0 HiE#R (USBHS)

AFE A USB2.0 2 A (USBHS 1 M Hon, W E A F 418 PHY, £ 3 KF ULPI(SDR)

¥, USBHS &

— AU CL(DRDYIEHIES, RN SCRFMLIIEA LTI RE . EHUR I

T, USBHS X#fmiE, Al o s, i AR AN S il A A Ik 7
USBHS #ill &8 3 #F USB 2.0 WS e I I DML 4 7 X (Pl fefan. b A&
A S AT [R) 2 AL 46D . 1% USBHS %1 8% > ¥ LPM(Link Power Management) JJ G -

HC32F4A0 R FIEHEF M Revl.1
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1.4.35

1.4.36

1.4.37

USB2.0 &3 EH (USBFS)

USB 4xi# (USBFS) il a5 Sy #E il 7 —%& USB i@{E )5 % . USBFS %
il SO AUV RIS, HAO iy W 4 PHY . BT, USBFS %4
P FEAE (FS, 12Mb/s) FURIE (LS, 1.5Mb/s) Wk 3, sl & i~ M S fe 4
# (FS, 12Mb/s) Wk #%. USBFS #Hil &8 S RF USB 2.0 Wrs AT SCHI Ay DU A A% 46 7
X b, tEAR. PWEmMED AR . 1% USBFS %35 3 LPM(Link

Power Management) JJ 5¢ .

CAN FD ##|#% (CANFD)

CAN FD f%#i 831895 CAN #4k CAN2.0(2.0A. CAN2.0B) F11 CAN FD #i¥.

CAN SEAEHI G P DAL BB 2 BB SO, EA i, CANFD #2455 A 16 41

PRIE A% o IR 4 F T O R R ek R BRI T

CAN FD #iilgshMAHBEF I 1 A& £ k%% Mm% (Primary Transmit

Buffer, PAFFR PTB) Al 3 PMliAEZEMAF (Secondary Transmit Buffer, AT &R

STB) ¥ RIRHHmIL T2, R T BE 25 vl e WBAR R IE N . @it 8 Mgz at
(Receive Buffer, DL Rk RB) REUS & 4#5 . 3 1> STB LA 8 4 RB AJ LAFE iy —

A 3 4% FIFO Fl—/> 8 4 FIFO, FIFO &4 A {45 o

CAN FD Jz 2 3 il 2 [F] B 5 0 DLSZ FFRE ()il & CAN 3815 ( Time-trigger communication) »

CAN2.0B ####8 (CAN2.0B)

CAN2.0B #% i 21815 CAN £k CAN2.0(2.0A. CAN2.0B) il

CAN LSt 5 7] LR S 4 BRSO, FEA S, CAN2.0B #2 i #8 147 16

HTRIERS . TROL A T O AR P e R R R

CAN2.0B =il s i B AR P Al 1 ANsse g £ K15 %% 8% (Primary Transmit

Buffer, PLRNE#R PTB) #1 3 M kikZEm# (Secondary Transmit Buffer, LLFf#j#R

STB) WA IRHEHIL T2k, 1A T B2 28 v e WRAR AIE T . it 8 Mg ad
(Receive Buffer, DA N{&#% RB) SREUS #5341~ STB LA 8 A~ RB W LAFRfi# )y —

A 3 4% FIFO fll—/> 8 4% FIFO, FIFO 5¢4: i {45 i) .
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1.4.38

1.4.39

1.4.40

CAN2.0B /o 2545 1| 2% [ iy 1 ] DL S H¢ IS [a) fir &% CAN I8 15 ( Time-trigger communication) »
SDIO #ii|# (SDIOC)

SDIOC #24t 7—/> SD EHLE: I AI—A MMC FHL4 1, FHFF152FF SD2.0 P ¥ SD
, SDIO # 4 LA K 3 Ff eMMC4.2 $h 1 MMC %% A TI8(E - A7 2 4~ SDIO
FEHA, AefgFE 5 2 4> SD/MMC/SDIO W% #7315 .

SDIOC f mitin

« ¥ SDSC, SDHC, SDXC # = SD & }% SDIO # %

o SFF 2 (1bit) AP0 £ 2 (4bit)SD 2k

o WFF—Zx(1bit), PUZE A (4bit) 1\ 2L (8bi)MMC = 2k

* SD 44 m 5S0MHz

o B RIS R4 T g

PR MAC #4288 (ETHMAC)

AR MAC #2148 (ETHMAC) HIF7E LUK R 2% i 4% i TEEE802.3-2002 A5t A& 1%
FPNCETE, A 2R AR, Wac bl M E IR, 1% MAC 1 88 S HE 5 458
WEZE (PHY) MBERIFAS TAbRERE . A0 (MID (78 IEEE802.3 #iid
HE O MfE A FAZEE I (RMID,

F B LT B O -

— IEEE802.3-2002, FFLAKM MAC

— IEEE1588-2008 Frift, -4 5E HK Wi b [=] 45

— AMBA2.0, AT AHB F/M ¥ H

—  RMII B

AR A A (EXMC)

HNERAT Ak 245 4 %% EXMC (External Memory Controller) f&—FH 17 1] 8 Fr 4174
A, SR A B B . EXMC JE I G E T DA B AMBA B SCE: 1
NSRBI L F R AN 25805 P dE T, A4 SRAM, PSRAM. NOR Flash, NAND
Flash Al SDRAM 5. EXMC WHEERI AZ A TR, A TR SCHFRE E HIAF M 4%
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KA, FH FAT DLE b TR ) 25 A7 SR B SR A e SR [ A S
1.4.41 BFZRHED (DVP)

Bk (DVP) M IFATIEN, AERENIME CMOS G L BLHRE A
(K] 8 AL 10 i, 12 frEk 14 7wt Bmin . SCRARAF R BRI . SRR BRI
AR A A% ) R BB P S8 Bt B UG FE R M 2/ Y CbCra:2:2/RGB565 384T
ML 45 80878 (JPEG )45 A R i X B AR 5

1.4.42 InEPMEEER (CPM)

AL B e (CPMD 145 AES N 5 ab P 85, HASH L4 #yI5i%L, TRNG
HBEHLEUR 4 28 = AT

AES N S b P2 25 T A0 26 5] [ ZhR EBORBIT 78 Fr (NIST) £E 2000 4F 10 H 2 HIE
FUEAT BT BB 0 35 B vk 5 7 2HL A B2 ] 72 O 128 7, 17178 B B S 128/192/256 £
HASH %485 552 SHA-2 A ) SHA-256 (Secure Hash Algorithm), &35 [
FAMERELA J& R ATHIE ZArE “FIPS PUB 180-3”, R LAXT & AR 2764 7 ff17H
A 256 ALIE B R

TRNG FFEHIEUR E 252 DO LA N SRR M B BOR AR 2, 240 64bit BEHLEL.

1.4.43 CRC iHHEE T (CRC)

A CRC 58 M ISO/IEC13239 HI5E 3, 73R Hl 32 A1 16 ALH) CRC. CRC32
E@ﬁz}&%lﬁﬁy\j X32+x26+x23+x22+x16+X12+X11+X10+X8+X7+X5+X4+X2+X+1 , 32 ,fj%]]

{ 4”0xFFFFFFFF”. CRC16 HIAKRZ = X4+X"4+X5+1, 16 H2¥{E N 0xFFFF”,

1.4.44 HIEHEEITT (DCU)

s T 55t (Data Computing Unit) & —/AME BT CPU ) fa] #.AL B30 AR B .
A~ DCU #oBAT 3 NMEF 4, e HET 2 DEEERINEAT LB, LR 1
bR T fig. i n] A R I A Al A N B o (DAC) S (I I S A A i 7 B DA
A =PRI . A B R 8 A DCU Hion, BANRIC NN SE R E S )

&b
He o
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1.4.45 BFBEHET (MAU)

HepiaHpoe (MAUD =2 A7 I8 FOAIE 5Z3s 5P R ia SR i A iz 57
B, SCRPE BT T AN IESZI2 5. IETZ R ECCRE 360°/2712 I8 FRE FE

1.4.46 JBHFEHFEMER (FMAC)

PEIBCE NS (FMAC) /& — FIR JERHAE ORI it . 2 nT gt 475 oK
16 By, HI-EmTHCE 1 FIR U7 iR . N E 16x16 bit JEEgs. 32+5bit Inikes, H
A H X BB . AR RVIFE SR 4 4> FMAC fRER,

1.4.47 R IEHEE (DBGC)

A MCU N2 Cortex™-MAF, ZWNZE S H T =MD ge faif:, SCHrm A
PRERZ BT (ETMD . M ThRe, nILCERGE (AW 50 Bivs e (e
Wi B IR, WAZAFIER, AT DA N RS A R G R SMTIRS . Al
SEE, BIKE AR R G R ERE T HAT .

A AR

o HFATIARERER R L SWD

© T IAERERE L ITAG
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FOSC £A%:54

HUADA SEMICONDUCTOR

2 5|HECE &IhEE (Pinouts)
21 SIHECER

LQFP176

g gEg g
[1 [ el 111
B z e Eg25 g% Z: 2
pr2/Fe2[| 132[_JP11/FG1
23762 | 131[_Jp10/FG1
2] 130[_PH15/FGL
PE5/FG2[|4 120[_JpH14/7G1
pE6/FG2[_5 128]_JPH13/FGL
veat[_] 127]_Jvee
pis/rreict[] 126[_Jvss
pe13/rrercol| 125[_Jveap 2
pe1a/xtaLaz out[C]o 124 _]PA13/JTHS_SWD10/FG2
pe15/xTAL32 IN[|10 123[_|PA12/USBFS_DP/FG2
pro/rca[_[11 122 _]PA11/USBFS_DW/FG2
prio/Fea[_[12 121_Jpat0/FG2
pri1/rGa[ 13 120[_]PA9/FG2
vss[ 14 119[_JpAs/FG2
vee[Jis 118[_Jpco/Fe2
PFO/FG3[_|16 117[_pes/re2
pr1/Fe3[]17 116[_pc7/Fe3
pr2/re3[_|18 115[_]pce/F63
PF3/ADC3_IN9/FG3[_|19 114 Jvee
PF4/ADC3_IN14/FG3[_[20 113[_Jvss
PF5/ADC3_IN15/F6a[_[21 112 ]p68/FG3
vss[22 111 _Jp67/F63
vee[ 23 110[_pe6/FG3
PR6/ADCS_IN4/FG3[_|24 109[_PG5/FG3
PFT/ADC3_IN5/FG3[_|25 108 _JpG4/r63
PE8/ADC3_IN6/FG3[_[26 107[_Jp63/F63
Pr9/ADC3_INT/FG3[J27 106[_Jpc2
PF10/4DC3_IN8/FGa[_[28 105[_]PD15/5G3
PHO/XTAL_IN[ |29 104[_JpD14/t
pi1/xTaL out[[30 103 Jvee
NrsT 31 102[_Jvss
PCO/ADC123_IN10/CMP3_INP4/FG3[|32 101[Jpp13/563
PC1/ADC123_IN11/FG3[_[33 100[_Jpp12/FG3
PC2/ADC123_IN12/FG3[]34 99[_Jpp11/KG1
PC3/ADC123_INI3/CMP1_TNM4/FG3[|35 98[_]PD10/FG1
vee[ 36 97[_IPp9/FGI
avss_VREFL[|37 96[_JPD8/FG1
VREFH[ |38 95[_]PB15/USBHS_DP/FG1
avee[ 9 94[_IPB14/USBHS_DM/FG1
PAO/ADC123_INO/PGA_1/SH_1/FG2[|40 93[_IPBI3/FG1

PAL/ADCI23_INI/PGA_2/SH_2/F62[|11 92[_IPB12/FG1
PAZ/ADC123_IN2/PGA_3/SH_3/FG2[ |42 91[Jvee
PH2/ADC3_IN16/FG2[]13 90[_Jvss
PH3/ADC3_IN17/FG2[ 44 89[_JpH12/FG2
2 8 8 3 2 B 2
mimimim - 0 -
23382 3 8 3

DC12_IN6/PGA 4.

2

PA4/ADCIZ_INA/DACI_OUT1/CMP2_INP3/FG1[|50

PA5/ADCI2_IN5/DACI_OUT2/CMP2_INP
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FOSC £A%:54

HUADA SEMICONDUCTOR

LQFP144

123 |Pp7/FG2
109] JPAL4/JTCK_SWCLK/FG1

133 ]Pﬂﬂ /JTDO_TRACESWO/FG1

132[_|PG15/FG1
131 vee
130 Jvss

134[]PB4/NJTRST/FG1
110[_JPA15/JTDI/FGL

143 Jpri2/FG1
142[ JPE1/FGI
141{_JPE0/FG1
140[_|PB9/FG1
139[_]PB8/FGL
138[_JP113/M0
137[_|PB7/FGL
136_|PB6/FGL
135[_]PB5/FGL
129] JPG14/7G2
128 ]P613/FG2
127_|pG12/F62
126[_Jp611/FG2
125 ]PG10/FG2
124]_|P69/FG2
122[]PD6/FG2
121 Jvee

120 Jvss

119[JPp5/F62
118[_Jppa/FG2
117[]Pp3/r63
116[_|Pp2/FG3
115[_]Pp1/FG3
114]_|Ppo/FG3
113 Jpei2/re3
11z Jpei/res
111{_Jpe10/F63

@ 144[ Jvee

pE2/F62[|
E3/F62[|
PE4/FG2[|3

1 108[_Jvee
2 107]_Jvss
3 106]_Jveap 2
PES/F62[_|4 105[_JPAI3/JTNS SWDIO/FG2
pe6/FG2[ |5 104[_]PA12/USBFS DP/FG2
vBat[_|6 103[_JPALL/USBFS DM/FG2
7
s
9

>

pes/Ricico| 102[_Jpato/rG2
pera/xraL3z_ovt[] 101[_Jpag/Fe2

PC15/XTAL32 IN[_|9 100[_Jpas/FG2
PrO/FG3[[10 99[_Jpca/FG2
pr1/FG3[|11 98[_Jpes/Fo2
pr2/F63[J12 97[_JpC7/FG3

PF3/ADC3 INO/FG3[_|13 96[_]PC6/FG3
PF4/ADC3_INL4/FG3[_|14 95[_Jvce

PF5/ADC3_IN15/FG3[_|15 94 _Jvss
vss[]16 93[_Jpe8/FG3
vee[ 17 92[_Jp7/FG3

PR6/ADC3_IN4/FG3[_|18 g

PF7/ADC3_IN5/FG3[_|19

PF8/ADC3_IN6/FG3[_]20

PF9/ADC3_IN7/FG3[_|21

PF10/ADC3_IN8/FG3[_|2

N
®

[Ipc2/Fc3

PHO/XTAL IN[_|23 86[_JPD15/FG3
PH1/XTAL out[ |24 85[_JPD14/FG3
NrsT[ |25 84[_Jvce
PCO/ADCI23_INTO/CMP3_INP4/FG3[|26 83[_Jvss
PCI/ADCIZ3_INT1/FG3[_|27 82[_|PD13/FG3
PC2/ADC123 IN12/FG3[_|28 s1[_Jpp12/FG3
PC3/ADC123_TN13/CMP1_INM4/FG3[|29 80[_IPp11/FG1
vee[Jso0 79[_Jpp10/FG1
AvSS_VREFL[ |31 78[_JPp9/FGL
VREFH[ |32 77[_JPD8/FG1
avee[ a3 76[_]PB15/USBHS DP/FG1
PAO/ADC123 INO/PGA_1/SH 1/FG2[_|34 75[_JPB14/USBHS_DM/FG1
PAL/ADCI23 IN1/PGA 2/sH 2/FG2[|35 74[_JPB13/FG1
PA2/ADC123_IN2/PGA_3/SH_3/FG2[|36 73[_JpB12/FG1
[ [ © m ® o 9o = om o= w2 oo = oo om oz om w2 o o
5 38 2 T ¥ €5 %2223 @ 2388583822338 5 328 &
8 1 o 0 o o o o o o
B = E czzgg2gggggggsge B EREE S
£z 2 2 gz2g22E8E8¢E8 222 ¢2¢2 2 g g 2
£z = L £ £ & = £ £ B EoEoEE £ £ &
3 S e = oo S S5 S =5 % o = S =
= El=R] =28z 588 = S =
Zzz Iz zeeggg = = =
Z Z e & £ e = g g8
| RAIA] = | ] 5

C!

PA5/ADC12_IN5/DAC1_OUT2/

PB2/P

PA7/ADC12_IN7/PGA4_VSS/CMP123_INM3/

PE13/CMP4 U\\’H,'F(}Bl:bﬁ
PE14/CMP4_INP3/FG3

PE10/CMP1_INP3/FG3
PE12/CMP4_TINM3/FG3.
PE15/CMP4_INP4/F(

PB1/ADC12_IN9/CMP3_INP3/FG1

PC4/ADC12_IN14/DAC2_OUT1/CMP2 I\M4/FG1|:44

PC5/ADC12_IN15/DAC2_OUT2/CMP3, l\M’l’FGLE’iE
PBO/ADC12_IN8/CMP3_INP2/FG1

PA6/ADC12_IN6/PGA_4/CMP1_INP2/FG1

PA4/ADC12_IN4/DAC1_OUT1/CMP2_INP3/FG1 I: 40

PA3/ADC123_IN3/PGA123

HC32F4A0 RFIEHEFM Revl.1 Page 37 of 142



FDSC XL SR

LQPF100

o
B
2aa = =
£98 3
E £ £
2= = = =
252 R
2 |
s o 2 @
2 L2 2z
255 q © o= EE - -
E8 22 a0 aaa 8823252323
~EZZ5zgazgs EEZEE22322E¢8
N SSR2RLPEEERESEESEERRERSE L
fE NS S EEEEEESSSI S EETa S
cwEf i cSosxswns eSSy
SBC=ZZZZ2288C822:2:c22282822%8
R R T T T T T T
FEEr S-S E - E TR o - SRS E TR oSS
ESCEYfE2¥5 88382328 bEBEDR0 B
194/31oMS WOLL/pTvd[_|os og[_Joon
19:4/10L0/51vd[ |22 6V J1 dvoa
£94/010d[_|8L sv[_Jeod/11ad
€9d/110d[_|6L [ Jevd/otdd
£94/210d[_|08 9] €9d/pdNT vdIO/STHd
£04/0ad[_|18 [ ]€nd/edNT pdO/VTEd
e9d/10d[_|e8 Y[ ]€0d/VINT PO /€ TEd
£94/20d[_|€8 ev[_]€0d/EMNT PdO/2THd
e9d/ead[_|v8 ev[_Jevd/tiad
2od/vad[_|es 1r[_Je9d/€dN1 1dNO/0Td
zd/cad[_|os o[ Jeoa/6aa
294/9ad[_|28 6€[_]e0d/8dd
2od/Lad[_|s8 8¢ ]eod/Lid
19./0s30VAL 001l /egd[_|68 L[] 19d/dNTXdz0Ad/28d
194/184L0N/ved[_|06 9g[_]194/€dNI £dNO/6NI 2100V/ 18d
1o4/¢ad[_|16 g ] 194/2dNT €dNO/SNT 2100V/08d
194/98d[_|26 Ve[ ] 19:4/VANI €dND/2L00 ZOVA/SINT Z10aV/€0d
19:4/294[|e6 e[| 194/VINT 20/ 11007 Z0VA/FINT 2100Y/F0d
aw/erid[_|ve 2] 194/€INT €21ANO/SSA VVOd/INT 2100V/LVd
19:/884[_|s6 1€ ]194/2dNT TdNO/F VOd/ONT 2100Y/9Vd
194/68d[_|96 0[] 194/PdNI 2dND/2100° TOVA/ENT 2100V /SVd
19:4/03d[_|26 62| 19:/8dNT 2dNO/ 11007 TOVA/INT 210QY/PVd
19:4/18d[ |86 82[_Jooav
ssa[_|66 L2 _]ssav
20 Joor @ 92[_]20d/VdNI TdND/SSA €21VDd/ENT €2100V/€Vd
Chmm T eos®e S o N oE e
N e o e e SO NR I RO ERAI IR IS
81151
Sggggsg8cEgc02cg8828ss02¢8¢8
EEEZEE23=227 2832228228822 ¢8
SEEEE=2355, Jsssgs EEZEE S
- =2 S = B
gg2388 £33 EiE - g | )
£EEg8E8 £3= £ E zZ Z o =
== E = = B 2 =
S EE s = s g g
S E=Z g = = o =
RS zE S ]
3 3 £ g
Ig =i
g~ ==
=8
S g
£

PCO/ADC123_IN10/CMP3_INP4,

PC3/ADC123_IN13/CMP1 INM4/FG3E 18

PAO/ADC123_INO/PGA 1/SH l/FUZ‘:ZB

PA1/ADC123_IN1/PGA

PA2/ADC123_IN2/PGA_3/SH_3,
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FDSC XL SR

VFBGA176

(Top View)

10 11 12 13 14 15

9

A8

0060/000000000000
90.0000.000000000
010000000 00606000
0010/0/0/0000060.0600
0000 OOO@
OOO®® 0OOLO®O® OO
QOGO 0OLOO® GOOOE
OOO® GCOOGE GOOE
LOO® GCOOG®E GOO®O®
OO 0GB OOO®
00010 ©OOO®
0.010/0/60/0000000000
0.010/00/0600.0000006
0.010/0/000000.00000

< aa] o o L [ O] T - 4 — S z [a a4

¥E: Al A Pinl.
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22 FIHThAeR

Analog EIRQ/WKUP }'_I?:((;ZEI FuncO |Funcl Func2 Func3 Func4 Func5 Func6 Func? Func8 Func9 Funcl0 Funcll Func12 Funcl3 Funcl4 Func15 Func16 Funcl17 Funcl18 Funcl19 Func20 Func21~31 |Func32~63
LQFP | LQFP | LQFP | VFBGA |TFBGA| Pin Communica
176 144 100 176 208 Name GPO TIM4 TIM6 TIMA TIMA EMB‘-I—IMG‘-I—USART KEY SDIO USBFS,USB ETH EXMC,USB DVP EVNTPT EVENTOU TIM2,TIM4 (128 SPI1,QSPI  [SPI USART tion .
IMA HS, TIM2 HS T Function
Group
EIRQ2 TRACEC FCMREF  [TIM4_3_ADS TIMA_9_PW TIMA_4_TRI [USART3_C ETH_MIIL_T [EXMC_AD EVENTOUT 1283_MCK FG2
1 1 1 A2 R14 |PE2 LK M MIU/TIMA_9 G K IXD3 D23
CLKA
EIRQ3 TRACED TIMA_9 PW [TIMA_4_P USART6_C ETH_MII_R [EXMC_AD EVENTOUT|TIM2_1_CLK [12S4_SD  [SPI2_NSS0 FG2
2 2 2 Al D5 [PE3 0 M2/TIMA_9_ |[WMI/TIMA K MII_TXEN |D19 A
CLKB 4 CLKA
EIRQ4 TRACED TIMA_9 PW [TIMA_4_P USART6_C EXMC_AD [DVP_DATA EVENTOUT|TIM2_1_CLK SPI4_NSS0 FG2
3 3 3 B1 D6 [PE4 1 M3 WM2/TIMA TS D20 4 B
4 CLKB
4 4 4 B2 L2 lees EIRQ5 TRACED CTCREF TIMA_9 PW [TIMA_4_P USART6_RT| EXMC_AD |[DVP_DATA EVENTOUT|TIM2_1_PW FG2
2 M4 WM3 S D21 6 MA/TRIGA
5 5 5 B3 L1 |PEs EIRQ6 TRACED TIMA_4 P [TIMA_9_TRI EXMC_AD |[DVP_DATA EVENTOUT|TIM2_1_PW FG2
3 'WM4 G D22 7 MB/TRIGB
6 6 6 C1 Al5 (VBAT
7 _ _ D2 M4 |PIS RTCIC1 EIRQ8 EVENTOUT
8 7 7 DL M3 |pciz  [RTCICO EIRQI3+WKUP3_1 RTC_OUT EE/IAJOiPW SDIO2_CK EVNTP313 [EVENTOUT 1283_MCK
XTAL32 OUT |EIRQI4 TIMA_10_PW EVNTP314 |EVENTOUT
9 8 8 El M2 |PC14 M1/TIMA_10_|
CLKA
XTAL32_IN EIRQI5 TIMA_10_PW EVNTP315 |EVENTOUT
10 9 9 F1 M1 |PC15 M2/TIMA_10_|
CLKB
1 R R D3 AL |p19 EIRQ9 élMAiéiTRl i)s((l)vlciDAT EVENTOUT FG3
EIRQ10 TIMA_6_PW ETH_MII_R [EXMC_DAT EVENTOUT FG3
12 - - E3 P13 |PI10 M3 XER A31
EIRQ11 TIMA_6_PW IUSBHS_UL EVENTOUT FG3
13 - - E4 D3 |PI11 M4 PI DIR
14 - - F2 G7 |VSs
15 - - F3 E8 |vCC
EIRQO MCO_1 TIMA_11_P [USART10_C EXMC_AD EVENTOUT SPI3_NSS1 FG3
16 10 - E2 D4 |PFO (WMI1/TIMA K DO
11 CLKA
EIRQ1 TIMA_11_P [USART10_C EXMC_AD EVENTOUT SPI3_NSS2 FG3
17 1 - H3 N4 |PF1 (WM2/TIMA TS D1
11 CLKB
EIRQ2 TIMA_11_P [USART10_R EXMC_AD EVENTOUT SPI3_NSS3 FG3
18 12 - H2 N3 |PF2 WM3 TS D2
19 13 R 2 H2  |PF3 ADC3_IN9 EIRQ3 311:/[/[?71171) g};MCiAD EVENTOUT 11M2737CLK SPI4_NSS1 FG3
20 14 R 1 H3  |PFa ADC3_IN14 EIRQ4 ;FéMAﬁlliTR gi(MCiAD EVENTOUT EIM2737CLK SPI4_NSS2 FG3
21 15 R K3 Ha  |PFs ADC3_IN15 EIRQS TIMA_10_TR EXMC_AD EVENTOUT SPI4_NSS3 FG3
G D5
22 16 10 G2 H7 |VSS
23 17 1 G3 R1 ([vCC
ADC3_IN4 EIRQ6 TIMA_10_PW EXMC_RB2 [EVENTOUT|TIM2_3_PW SPIS_NSSO |USART7 R FG3
24 18 - K2 E3 |PF6 M1/TIMA_10_ MA/TRIGA X
CLKA
ADC3_INS EIRQ7 TIMA_10_PW [EXMC_RB3 EVENTOUT|TIM2_3_PW [12S4 MCK SPI5S_SCK |USART7_T FG3
25 19 - K1 F3 |PF7 M2/TIMA_10_ MB/TRIGB X
CLKB
R ADC3_IN6 EIRQ8 TIMA_10_PW EXMC_RB4 [EVENTOUT|TIM2_4 PW SPI5_MISO FG3
26 20 L3 G3 |PF8 M3 MA/TRIGA
27 21 R L2 G4 |pro ADC3_IN7 EIRQ9 TIMA_10_PW EXMC_RBS5 [DVP_PIXCL [EVENTOUT|TIM2_4 PW SPI5_MOSI FG3
M4 K MB/TRIGB
28 22 R L1 H1  |PE10 ADC3_IN8 EIRQ10 EXMC_RB6 ]1)1VP7DATA EVENTOUT FG3
2 2 12 61 ps |pHo  [XTALLIN EIRQO 3&44?75) EVENTOUT
20 24 13 H1 rR8  |PH1 XTAL _OUT EIRQ1 TIMA_5 P EVENTOUT
'WM4
31 25 14 J1 M5 |NRST
ADC123_IN10+ [EIRQO TIMA_8 PW TIMA_1_TRI SDIO2 D5 [USBHS_UL EXMC_WE IEVNTP300 |[EVENTOUT|TIM2 4 PW |I12S1_EXCK FG3
32 26 15 M2 J3 PCO CMP3_INP4 MI1/TIMA_8 G IPI_STP MA/TRIGA
CLKA
ADC123 IN11 [EIRQI1 TIMA 8 PW TIMA 1 TRI SDIO2 D6 [ETH _SMI_ [EVNTP301 [EVENTOUT|TIM2 4 PW [12S1 MCK FG3
33 27 16 M3 N15 |PC1 M2/TIMA_8 G IMDC MB/TRIGB
CLKB
ADC123_IN12 [EIRQ2 TIM4_2_ADS|TIM6_8 PW |TIMA_8 PW [EMB_PORT3 SDIO2 D7 |USBHS_UL [ETH_MIL T |[EXMC_CEO IEVNTP302 |EVENTOUT|TIM2_4 CLK|12S1_SDIN SPI2_MISO FG3
34 28 17 M4 R13 [PC2
M MA M3 PI_DIR XD2 A
35 29 18 M5 N1 lpc3 ADC123_IN13+ [EIRQ3 TIM4 2 PCT |TIM6_8 PW |TIMA_8 PW SDIO1_WP |[USBHS_UL [ETH_MII T |[EXMC_ALE IEVNTP303 |EVENTOUT|TIM2 4 CLK SPI2_MOSI FG3
C. 4 MB M4 IPI NXT IXCLK B
36 30 19 - - \VCC
AVSS_
37 31 20 M1 E5 \VREFL
- - - N1 - VREFL
38 32 21 P1 F4 |VREFH
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TRACE/

Analog EIRQ/WKUP ITAG FuncO |Funcl Func2 Func3 Func4 [Func5 Func6 Func? Func8 Func9 Funcl0 Funcll Funcl12 Funcl3 Funcl4 Func15 Func16 Funcl17 Funcl18 Funcl19 Func20 Func21~31 |Func32~63
LQFP | LQFP | LQFP | VFBGA |TFBGA| Pin [Communica
176 144 100 176 208 Name GPO TIM4 TIM6 TIMA TIMA EMB'TIMG'TUSART KEY SDIO USBFS,USB ETH EXMC,USB DVP EVNTPT EVENTOU TIM2,TIM4 (12S SP1,QSPI  |SPI USART tion .
IMA HS, TIM2 HS T Function
Group
- - - - E4 |VREFH
39 33 22 R1 - AVCC
ADC123_INO+P [EIRQO+WKUPO_0 TIM4_2_OUH[TIM6_TRIGC [TIMA_2_PW [TIMA_2_TR [TIMA_5_PW [USART5_C SDIO2_D4 ETH_MII_C EVNTP100 [EVENTOUT|TIM4_2_CLK SPI5_NSSI USART2_C FG2
40 34 23 N3 32 |PA0 |GA_L MI/TIMA_2_ IG MI/TIMA_5_ TS RS TS
CLKA ICLKA
ADC123_IN1+P [EIRQI TIM4_2_OUL TIMA_2 PW [TIMA_3_TR([TIMA_5 PW |[USART5_RT SDIO2_D5 ETH_MII_R EVNTP101 |[EVENTOUT|TIM2_1_CLK SPI5_NSS2 USART2_RT] FG2
4 35 24 N2 P12 |PAl  |GA2 M2/TIMA_2_ IG M2/TIMA_5_|S MII_RXCLK]| A S
CLKB ICLKB
ADC123_IN2+P [EIRQ2 TIM4_2_OVH[TIM6_6_PW [TIMA_2_PW [TIMA_5_P [TIMA_5_PW SDIO2_D6 ETH_SMI_ EVNTP102 |EVENTOUT|TIM2_1_PW SPI5_NSS3 USART2_T FG2
42 36 25 P2 M12  [PA2 GA_3 MA M3 WMI/TIMA M3 MDIO MA/TRIGA X
5 CLKA
ADC3_IN16 EIRQ2 FCMREF TIM4 2 CLK|TIM6_TRIGB|TIMA_ 10 PW EMB_PORT4 SDIO2_D4 ETH_MII_C [EXMC_ALE EVENTOUT 12S3_EXCK FG2
43 - - F4 N2  [PH2 - = - M3 - - RS = -
% _ _ G4 N1 |PH3 ADC3_IN17 EIRQ3 g[l:HfM[LC EXMC_CEO EVENTOUT FG2
45 R R Ha A4 |PHa ADC3_IN18 EIRQ4 USBHS_UL EVENTOUT FG2
PI NXT
% ) A u A3 |pHs  [ADC3INI9  IEIRQS EXMC_WE EVENTOUT EIM2717CLK SPI5_NSS0 FG2
ADC123_IN3+P [EIRQ3 TIM4_2_OVL[TIM6_6_PW [TIMA_2_PW [TIMA_5_P [TIMA_5 _PW SDIO2_D7 |USBHS_UL [ETH_MII_C EVNTP103 |EVENTOUT|TIM2_1_PW USART2_R FG2
47 37 26 R2 J1 PA3 GA123_VSS+C MB M4 WM2/TIMA |M4 PI_DO OL MB/TRIGB X
MP1 INP4 5 CLKB
48 38 27 L4 P4 |AVSS
49 39 28 K4 R3 |AVCC
ADCI12_IN4+D |[EIRQ4 TIM4_2_OW |TIM6_7_PW TIMA_9 P [TIMA_8 TRI [USARTS5_C [KEYOUTO USBHS_SO |DVP_HSYN |[EVNTP104 [EVENTOUT|TIM2_4_CLK [[2S1_EXCK SPI1_NSSO |USART2_C FG1
50 40 29 N4 L3 PA4 AC1_OUTI+C H MA 'WMI/TIMA (G K F C A K
MP2 INP3 9 CLKA
ADCI2_IN5+D |EIRQ5 TIM4_2_OW [TIM6_7_PW [TIMA_2_PW [TIMA_9 P [TIMA_2_TRI KEYOUTI USBHS_UL EVNTP105 |[EVENTOUT [TIM4_2_OUL [12S1_MCK FG1
51 41 30 P4 L4 |PA5  |ACI_OUT2+C L MB MI/TIMA_2_ |WM2/TIMA |G PI_CK
MP2 INP4 CLKA 9 CLKB
ADCI12_IN6+PG|EIRQ6 TIMA_3 P [EMB_PORT2 KEYOUT2 [SDIOI_CM [TIM2_4_PW EXMC_AD [DVP_PIXCL[EVNTP106 |[EVENTOUT|TIM2_4 CLK FG1
52 42 31 P3 K2 [PA6 A_4+CMP1_INP| (WM1/TIMA D MA/TRIGA D26 K B
2 3 CLKA
ADC12_IN7+PG|EIRQ7 TIM4_1_OUL[TIM6_1_PW [TIMA_7_PW [TIMA_3 P |[EMB_PORT3 KEYOUT3 [SDIO2 WP [TIM2 4 PW [ETH_MII R [EXMC_AD [EVNTP107 [EVENTOUT|TIM4 2 OUL FG1
53 43 32 R3 N14 |PA7 A4_VSS+CMP1 MB MI1/TIMA_7_ [WM2/TIMA IMB/TRIGB [MII_RXDV (D27
23 INM3 CLKA 3 CLKB
ADC12_IN14+D|EIRQ4 TIM4_2_OUH([TIM6_5_PW TIMA 9 P [TIMA 7 TRI [USART1 C SDIO2_CD [ETH_MII R [EXMC_AD [EVNTP304 [EVENTOUT|TIM2 4 PW SPI1_NSS1 FG1
54 44 33 N5 P14 |PC4 AC2_OUTI+C MA 'WM3 G K IMII_RXDO |D28 MA/TRIGA
MP2 INM4
ADC12_IN15+D[EIRQS TIM4_2_OUL|TIM6_5_PW TIMA_9 P [EMB_PORTI SDIO2_CM IETH_MII_R |[EXMC_AD IEVNTP305 |EVENTOUT|TIM2_4 PW SPI1_NSS2 FG1
55 45 34 P5 P15 |PC5 AC2_OUT2+C MB 'WM4 D IMII_RXD1 |D29 MB/TRIGB
MP3 INM4
ADC12_IN8+C [EIRQO TIM4_1_OVL|TIM6_2_PW |TIMA_7_PW [TIMA_3 P [USART4_C [KEYOUT4 |SDIO2_CM |USBHS_UL [ETH_MII_R IEVNTP200 |EVENTOUT|TIM4 2 OVL SPI1_NSS3 FG1
56 46 35 R5 K1 (PBO MP3_INP2 MB M2/TIMA_7_ (WM3 K D IPI_D1 IXD2
CLKB
57 e 3 R4 1 |pe1 ADCI12 IN9+C |EIRQI+WKUPO_1 TIM4 1 OW [TIM6 3 PW [TIMA 7 PW [TIMA 3 P KEYOUT5 [SDIO2 D3 [USBHS UL [ETH_MII R [EVNTP201 [EVENTOUT [TIM4 _2_OW |I2S2_EXCK |QSPI_NSS FG1
MP3 INP3 L MB M3 IWM4 PI D2 IXD3 L
PVD2EXINP EIRQ2+WKUPO_2 VCOUT TIM6_TRIGB |TIMA_7 PW [TIMA_9 TR [EMB_PORTI! [USART2 C SDIO2_D2 EXMC_CLE |IDVP_PIXCL|EVNTP202 [EVENTOUT 12S2 MCK |QSPI_I03 FG1
58 48 37 Mé P1 |PB2 M4 G K K
EIRQ11 TIM4_2_PCT TIMA_4 PW [USART2_C EXMC_OE |DVP_DATA EVENTOUT SPI5_MOSI FG1
59 49 - R6 P2 |PF11 MI1/TIMA_4_ TS 12
CLKA
EIRQ12 TIM4_2_ADS TIMA_4 PW [USART2_RT EXMC_AD EVENTOUT FG1
60 50 - P6 R2 [PF12 M M2/TIMA_4_ S D6
CLKB
61 51 - M8 N5 |VSS
62 52 - N8 R5 [vCC
. EIRQ13 TIM6 1 PW [TIMA 4 PW TIMA 10 TR EXMC_AD EVENTOUT SPI6 NSS3 FG2
63 53 N6 P3  |PF13 MA M3 G D7
64 54 R R7 R4 |PF14 EIRQ14 TIM6_1 PW |TIMA_4 PW EXMC_AD EVENTOUT SPI6_NSS2 FG2
MB M4 D8
65 55 R p7 P5  |PF15 EIRQ15 TIM6_2_PW TIMA_12_TR |[USART7_RT EXMC_AD EVENTOUT SPI6_NSS1 FG2
MA 1G S D9
R EIRQO TIM6_2_PW TIMA_12 P [USART7_C EXMC_AD EVENTOUT FG2
66 56 N7 M13 |PGO MB W3 TS D10
67 57 R M7 M4 PGl EIRQ1 TIM6_TRIGA TIMA_12_P [USART7_C EXMC_AD EVENTOUT FG2
'WM4 K D11
EIRQ7 ADTRG1 TIM4_1_CLK |TIM6_TRIGB|TIMA_1_TRI [TIMA_3 P [USART1_C EXMC_DAT EVENTOUT SPI4_NSS1 FG2
68 58 38 R8 F1 |PE7 G WM3 K A4
EIRQS CTCREF  [TIM4 1 OUL|TIM6 1 PW [TIMA 7 PW [TIMA 3 P EXMC_DAT EVENTOUT SPI4 NSS2 FG2
69 59 39 P8 F2 |PE8 MB MI/TIMA_7_ (WM4 A5
CLKA
EIRQ9 ADTRG3 TIM4_1_OUH|TIM6_1_PW |TIMA_1_PW EXMC_DAT EVENTOUT SPI4_NSS3 FG2
70 60 40 P9 B4 |PE9 MA MI1/TIMA_1_ A6
CLKA
71 61 - M9 N6 [VSS
72 62 - N9 P6 |vCC
CMP1_INP3  [EIRQI10 TIM4 1 OVL|TIM6 2 PW [TIMA 7 PW TIMA 3 TRI EXMC_DAT EVENTOUT FG3
73 63 41 R9 B3 |PE10 MB M2/TIMA_7_ G A7
CLKB
EIRQ11 TIM4 1 OVH|TIM6 2 PW [TIMA 1 PW [TIMA 3 P USBHS UL EXMC_DAT EVENTOUT FG3
74 64 42 P10 E13 |PE11l MA M2/TIMA_1_ [WMI/TIMA PI_D7 A8
CLKB 3 CLKA
CMP4 INM3  [EIRQI2 TIM4 1 OW [TIM6 3 PW [TIMA 7 PW [TIMA 3 P USBHS UL EXMC_DAT EVENTOUT [TIM2 2 CLK SPI1_NSS1 FG3
75 65 43 R10 E12 |PE12 L MB M3 'WM2/TIMA PI CK A9 A
3 CLKB
% 66 M N11 F13 |peiz  [CMP4 INM4  [EIRQI3 TIM4 1 OW [TIM6 3 PW [TIMA 1 PW [TIMA 3 P USBHS UL EXMC_DAT EVENTOUT|TIM2 2 CLK [1284 SDIN [SPII NSS2 FG3
H MA M3 WM3 P1_DO A10 B
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TRACE/

Analog EIRQ/WKUP ITAG FuncO |Funcl Func2 Func3 Func4 [Func5 Func6 Func? Func8 Func9 Funcl0 Funcll Funcl12 Funcl3 Funcl4 Func15 Func16 Funcl17 Funcl18 Funcl19 Func20 Func21~31 |Func32~63
LQFP | LQFP | LQFP | VFBGA |TFBGA| Pin [Communica
176 144 100 176 208 Name GPO TIM4 TIM6 TIMA TIMA EMB'TIMG'TUSART KEY SDIO USBFS,USB ETH EXMC,USB DVP EVNTPT EVENTOU TIM2,TIM4 (12S SP1,QSPI  |SPI USART tion .
IMA HS, TIM2 HS T Function
Group
. 67 . P11 Fi2 |pE1a  |CMP4INP3  [EIRQI4 TIM4_1_CLK[TIM6_4 PW [TIMA_1_PW [TIMA_3_P SDIOI_CD |USBHS_UL EXMC_DAT EVENTOUT|TIM2_2_PW [12S4_EXCK [SPII_NSS3 FG3
MA M4 'WM4 PI D1 All MA/TRIGA
78 68 4 RI1 R6 |pe1s  |[CMP4INP4  IEIRQIS TIM4_1_PCT [TIM6_TRIGA [TIMA_7_PW [TIMA_5_TR [EMB_PORT2 [USART10_C SDIOI_WP |USBHS_UL EXMC_DAT EVENTOUT|TIM2_2_PW [12S4_MCK FG3
M4 IG K PI D2 Al12 MB/TRIGB
79 69 7 R12 P7  |pB10 EIRQ10 ADTRG2  [TIM4_2_OVH[TIM6_4_PW [TIMA_2_PW [TIMA_11_P SDIOI_D7 |USBHS_UL [ETH_MIIL_ R EVNTP210 [EVENTOUT 1283_EXCK |QSPI_I02  [SPI2_SCK FG3
MB M3 'WM4 PI D3 IXER
EIRQI1 TIM4_1_ADS TIMA_2_PW EMB_PORT2 USBHS_UL [ETH_MII_R EVNTP211 [EVENTOUT FG3
80 70 48 R13 H12 |PB11 M M4 Pl D4 MII TXEN
81 71 49 M10 K5 [VCAP_1
- - - - L8 |VSS
82 72 50 N10 L9 |vCC
EIRQ6 TIMA_2_PW USARTS5_C ETH_MII_R [EXMC_CE! [DVP_DATA EVENTOUT |TIM2_2_PW FG2
8 ) ) M1l N12 |PH6 M3 TS XD2 8 MA/TRIGA
EIRQ7 TIMA_2_PW USARTS_RT| ETH_MII_R [EXMC_ALE|DVP_DATA EVENTOUT FG2
84 - - N12 N13 |PH7 M2/TIMA_2_ S XD3 g
CLKB
85 ) A M12 H13 |PHS EIRQS TIM6_3 PW [TIMA_2_PW USART5_C EXMC_DAT [DVP_HSYN EVENTOUT SPI5_NSS0 FG2
MA M3 K Al6
EIRQ9 TIM6_3 PW [TIMA_2_PW EXMC_DAT [DVP_DATA EVENTOUT |TIM2_2_PW SPI5_NSSI FG2
86 ) ) M13 H14 ~ PH9 MB M4 Al7 0 MB/TRIGB
EIRQ10 TIM6_4_PW TIMA_5_P EXMC_DAT [DVP_DATA EVENTOUT SPI5_NSS2 FG2
87 - - L13 K15 |PH10 MA 'WM1/TIMA Al8 1
5 CLKA
EIRQI1 TIM6_4_PW TIMA_5_P EXMC_DAT [DVP_DATA EVENTOUT SPI5_NSS3 FG2
88 - - L12 J15  |PH11 MB 'WM2/TIMA Al19 2
5 CLKB
EIRQI2 TIMA_5_P EXMC_DAT |DVP_DATA EVENTOUT FG2
89 - - K12 H15 [PH12 WM3 A20 3
90 - - H12 J9  |VvSS
91 - - J12 - VCC
EIRQ12 'VCOUT1 TIM4_2_OVL|TIM6_TRIGB |TIMA_7_PW [TIMA_5_TR [EMB_PORT2 [USART3_C SDIO2_D1 [USBHS_UL [ETH_MII R |USBHS_ID IEVNTP212 |EVENTOUT 12S3_ MCK |QSPI_IO1  [SPI2_NSSO FG1
92 73 51 P12 R11 |PB12
M4 1G K IPI D5 IMII TXDO
EIRQ13 [VCOUT2 TIM4_1_OUL|TIM6_1_PW |TIMA_7_PW [USART3_C SDIO2_DO0 |USBHS_UL [ETH_MII_R |[USBHS_VB IEVNTP213 |EVENTOUT (QSPI_IO0 FG1
93 74 52 P13 B2 |PB13 MB MI/TIMA 7 TS PI D6 MIL_TXD1 [US
CLKA
USBHS_DM EIRQ14 [VCOUT3 TIM4_1_OVL|TIM6_2_PW |TIMA_7_PW [USART3_RT SDIO1_D6 [TIM2_2_PW IEVNTP214 |EVENTOUT|TIM4_2 _OVL|I2S1_SDIN |QSPI_SCK FG1
94 75 53 R14 El4 |PB14 MB M2/TIMA_7_ S IMA/TRIGA
CLKB
% 7 54 R15 £15 |peis  |USBHS_DP EIRQI15 RTC OUT [TIM4 1 OW [TIM6 3 PW |[TIMA 7 PW [TIMA 6 TR |[EMB PORT4 [USART3 C SDIOI_CK [TIM2 2 PW [EVNTP215 [EVENTOUT|TIM4 2 OW FG1
L MB M3 1G K IMB/TRIGB L
EIRQ8 VCOUT4 TIM4_3_OUL|TIM6_1_PW TIMA_6_P [USART1_C [KEYOUT7 IUSBHS_DR EXMC_DAT IEVNTP408 |EVENTOUT|TIM2 2 CLK (QSPI_I00 FG1
96 v 55 P15 D15 |PD8 MB (WM1/TIMA TS VVBUS A13 A
6 CLKA
EIRQ9 [VCOUT3 TIM4_3_OVL|TIM6_2 PW |TIMA_2 PW [TIMA_6 P (EMB_PORT3 [USART1_RT[KEYOUT6 [USBHS_UL EXMC_DAT IEVNTP409 |EVENTOUT|TIM2 2 CLK (QSPI_IO1 FG1
97 78 56 P14 Cl4 |PD9 MB MI1/TIMA_2_ [WM2/TIMA S IPI_D4 Al4 B
CLKA 6 CLKB
EIRQ10 CAN2 TST [TIM4 3 OW [TIM6 3 PW [TIMA 2 PW [TIMA 6 P USART3 C |[KEYOUT5 EXMC_DAT [EVNTP410 [EVENTOUT|TIM2 2 PW [I12S2 EXCK |QSPI 102 FG1
98 79 57 N15 B15 |[PD10 SAMPLE L MB M2/TIMA_2_ (WM3 K Al5 MA/TRIGA
CLKB
99 80 58 N14 K13 |pD11 EIRQ11 ICAN2_TST |TIM4 3 CLK|TIM6_TRIGB TIMA_6_P [TIMA_11_TR [USART3_C [KEYOUT4 EXMC_AD IEVNTP411 |EVENTOUT|TIM2 2 PW |12S2 MCK |QSPI_I03 FG1
ICLOCK IWM4 G TS D16 MB/TRIGB
EIRQ12 TIM4_1_ADS|TIM6_4 PW |TIMA_4 PW [TIMA_11_P [USART3_RT EXMC_AD IEVNTP412 |EVENTOUT FG3
100 81 59 N13 L14 |PD12 M MB MI/TIMA_4_ |WMI/TIMA S D17
CLKA 11 CLKA
EIRQ13 TIM4 1 PCT [TIM6 4 PW [TIMA 4 PW [TIMA 11 P USART9 RT EXMC_AD [EVNTP413 |[EVENTOUT FG3
101 82 60 M15 Gl12 |(PD13 MB M2/TIMA_4_ |WM2/TIMA S D18
CLKB 11 CLKB
102 83 - - J11 |VSs
103 84 - J13 L10 ([vCC
104 85 61 M14 L15 |PD14 EIRQ14 IADTRG1 TIMA_4 PW [TIMA_11_P [USARTY_C EXMC_DAT IEVNTP414 |EVENTOUT 12S4 EXCK FG3
M3 IWM3 TS AQ
105 86 62 L14 K12 |PD15 EIRQ15 ADTRG2 TIMA_4 PW [TIMA_11_P [USARTY_C EXMC_DAT IEVNTP415 |EVENTOUT 12S4 MCK FG3
M4 'WM4 K Al
106 87 R L15 L12 |pe2 EIRQ2 ADTRG3 ED)S/KLAD EVENTOUT FG3
107 88 R K15 M15 |pG3 EIRQ3 EIMA797TRI E];gv[cfAD ]1)()\/P7DATA EVENTOUT FG3
EIRQ4 TIMA_9 PW EXMC_AD |[EXMC_AD EVENTOUT FG3
108 89 - K14 Al4 (PG4 M1/TIMA_9 D14 D16
CLKA
EIRQS5 TIMA_9 PW EXMC_AD |[EXMC_AD EVENTOUT FG3
109 90 - K13 D12 |PG5 M2/TIMA_9 D15 D17
CLKB
110 o1 R 115 D13 |rcs EIRQ6 &IgdAﬁ{PW EXMC_RBO0 ]1)2VP7DATA EVENTOUT FG3
111 2 R 114 c12 |pG7 EIRQ7 &Iﬁ/[A797PW gsARTSﬁC EXMC_RBI1 ]1)3VP7DATA EVENTOUT 12S1_EXCK IIiSARTQC FG3
112 a3 R H14 c13 |rcs EIRQ8 ISJSART87RT E’_Il_HiPPsio EXMC_CLK EVENTOUT 12S1_SDIN SPI6_NSSO0 ISJSART67RT FG3
113 94 - G12 H11 |VSS
114 95 - H13 - VCC
EIRQ6 (CTCREF TIM4_2_OUH TIMA_3 PW [TIMA_11_P [TIM6_5 PW KEYOUT3 |SDIO1_D6 DVP_DATA |[EVNTP306 [EVENTOUT|TIM4_3_ADS [I2S1_MCK |QSPI_SCK [USART6_T FG3
115 96 63 H15 B12 |[PC6 M1/TIMA_3_ [WM4 IMA 0 M X
CLKA
EIRQ7 TIM4 2 OVH|TIM6 TRIGD|TIMA 3 PW [TIMA 11 P [TIM6 6 PW KEYOUT2 [SDIO1 D7 12S2 EXCK [DVP_DATA |[EVNTP307 |EVENTOUT|TIM4 2 CLK[12S2 MCK [QSPI NSS USART6 R FG3
116 97 64 G15 B13 [PC7 M2/TIMA_ 3 [WM3 IMA 1 X
CLKB
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Analog EIRQ/WKUP }.?:gEI FuncO |Funcl Func2 Func3 Func4 [Funcs Func6 Func? Func8 Func9 Funcl0 Funcll Func12 Funcl13 Funcl4 Funcl15 Funcl16 Funcl7 Func18 Func19 Func20 Func21~31 [Func32~63
LQFP | LQFP | LQFP | VFBGA |TFBGA| Pin Communica
176 144 100 176 208 Name GPO TIM4 TIM6 TIMA TIMA EMB'TIMG'TUSART KEY SDIO USBFS,USB ETH EXMC,USB DVP EVNTPT EVENTOU TIM2,TIM4 (I12S SP1,QSPI  [SPI USART fion
IMA HS, TIM2 HS T Function
Group
EIRQS TIM4 2 OW [TIM6_8 PW [TIMA 3 PW [TIMA_11_P |TIM6_7 PW |USART8 C [KEYOUTI [SDIOI_DO IDVP_DATA |[EVNTP308 |EVENTOUT 1252 MCK [USART6_C FG2
117 98 65 Gl4 G13 [PC8 H MA M3 WM2/TIMA [MA K 2 K
11 CLKB
EIRQ9 MCO_2 TIM4 2 OW [TIM6_8_PW [TIMA_3_PW [TIMA_11_P [TIM6_8 PW KEYOUTO [SDIOI_D1 |USBFS_DR EXMC_CLE DVP_DATA [EVNTP309 |[EVENTOUT 12S3_EXCK FG2
118 99 66 F14 B5 [PC9 L MB M4 WMI/TIMA [MA VVBUS 3
11 CLKA
EIRQ8+WKUP2_0 MCO_1 TIM4_1_OUH[TIM6_1_PW [TIMA_I_PW TIMA_7_TRI [USART4_C SDIOI_D1 |USBFS_SOF EVNTP108 |[EVENTOUT|TIM2_I_CLK [12S3_MCK USARTI_C FG2
119 100 67 F15 B6 [PA8 MA MI/TIMA_1_ G K A K
CLKA
EIRQ9+WKUP2_1 TIM4_1_OVH[TIM6_2_PW [TIMA_I_PW TIMA_2_TRI SDIOI_D2 |USBFS_VB DVP_DATA [EVNTP109 |EVENTOUT|TIM2_I_CLK [12S3_SDIN USARTI_T FG2
120 101 68 E15 Gl4 [PA9 MA M2/TIMA_1_ G US 0 B X
CLKB
EIRQ10+WKUP2 2 TIM4_1_OW [TIM6_3 PW [TIMA_1_PW [TIMA_5_TR|TIMA_11_TR SDIOI_CD |USBFS_ID DVP_DATA [EVNTP110 |[EVENTOUT|TIM2_1_PW USARTI_R FG2
121 102 69 D15 G15 |PAI0 H MA M3 IG 1G | 1 MA/TRIGA X
USBFS_DM  [EIRQI1+WKUP2 3 TIM4_1_CLK [TIM6_4_PW [TIMA_I_PW EMB_PORT! |USART4_C SDIO2_CD EVNTP111 |EVENTOUT|TIM2_1_PW USARTI_C FG2
122 103 70 C15 K14 |PAll MA M4 TS | MA/TRIGA TS
USBFS_DP EIRQI2+WKUP3_0 TIM4_3_ OW [TIM6_TRIGA |[TIMA_1_TRI [TIMA_6_P USART4_RT| SDIO2_WP EVNTP112 [EVENTOUT|TIM4_I_CLK USARTI_RT] FG2
123 104 71 B15 Al12 [PAL2 L G WMI1/TIMA S S
6.CLKA
EIRQI3 JTMS_S TIM6_TRIGD [TIMA_8 PW [TIMA_6_P SDIO2_D3 EVNTP113 [EVENTOUT SPI2_NSSI FG2
124 105 72 Al5 C2 [PAL3 WDIO MI/TIMA_8_ [WM2/TIMA
CLKA 6 CLKB
125 106 73 F13 F11 |VCAP_2
126 107 74 F12 D14 |VSS
127 | 108 75 G13 Ci5 (vCC
EIRQI3 TIM4_2_OUL(TIM6_5_PW [TIMA_6_PW EXMC_DAT EVENTOUT FG1
128 - - E12 A2 [PH13 MB MI1/TIMA_6_ A2]
CLKA
EIRQ14 TIM4_2_OVL([TIM6_6_PW [TIMA_6_PW EXMC_DAT [DVP_DATA EVENTOUT FG1
129 - - E13 F15 |PH14 MB M2/TIMA_6_ A22 4
CLKB
130 ) ) D13 F1a |pHis EIRQI5 TIM4_2_OW [TIM6_7_PW EXMC_DAT [DVP_DATA EVENTOUT FG1
L MB A23 11
EIRQO TIMA_5 P EXMC_DAT [DVP_DATA EVENTOUT SPI2_NSSO FG1
131 - - El4 Al13 |PIO WM4 A4 3
132 R R D14 b1t lenn EIRQI gMAﬁXﬁTRl i§¥C7DAT 8DVPﬁDATA EVENTOUT FG1
133 R R cl4 REN ) EIRQ2 1"{/5\3/[6787PW i?yC7DAT 9DVP7DATA EVENTOUT 12S1_SDIN FG1
134 R R c13 cut |pi3 EIRQ3 TIM4 2 CLK [TIM6_TRIGD EXMC_DAT [DVP_DATA EVENTOUT FG1
A27 10
135 - - D9 B14 |VSS
136 - - (o] - |vece
EIRQI4+WKUP3 2 [JTCK S TIM4 2 ADS TIM6_TRIGC [TIMA_8 PW [TIMA 6 P |TIMA 4 TRI [USART2 RT SDIO2_D2 IEVNTP114 [EVENTOUT 12S1_EXCK [SPI2_NSS2 FG1
137 | 109 76 Al4 Cl [PAl4 'WCLK M M2/TIMA_8  [WM3 G S
CLKB
EIRQI5+WKUP3_3 [JTDI TIM4 2 PCT (TIM6_TRIGA [TIMA 2 PW [TIMA 6 P |TIMA 2 TRI [USART2 C SDIO2_D1 IEVNTP115 [EVENTOUT 12S1_MCK |[SPI2_NSS3 [SPI1_NSSO FG1
138 | 110 7 Al3 B1l |PA1S MI/TIMA 2 (WM4 G TS
CLKA
EIRQ10 CAN1_TST [TIM4 3 OUH|[TIM6 5 PW |[TIMA 8 PW [TIMA 5 P [TIMA 9 TRI [USART2 C SDIOI D2 IDVP_DATA [EVNTP310 |[EVENTOUT 1252 CK  [SPI1_NSS1 [SPI3 SCK |USART4 T FG3
139 111 78 B14 D2 |PC10 SAMPLE MA M3 'WMI/TIMA |G K 8 X
5 CLKA
EIRQ11 CAN1_TST [TIM4 3 OVH[TIM6 6 PW [TIMA 8 PW [TIMA 5 P [TIMA 9 PW KEYOUTO [SDIO1 D3 IDVP_DATA [EVNTP311 |EVENTOUT|TIM2 4 PW [12S2 SDIN [SPI1 NSS2 [SPI3 MISO |[USART4 R FG3
140 112 9 B13 D1 |PCl1 CLOCK MA M4 'WM2/TIMA MI/TIMA 9 4 MA/TRIGA X
5.CLKB [CLKA
EIRQ12 TIM4 3 OW |[TIM6 7 PW [TIMA 4 TRI [TIMA 5 P [TIMA 9 PW [USART3 C [KEYOUT! [SDIO1 CK IDVP_DATA [EVNTP312 |EVENTOUT|TIM2 4 PW [12S2 SD  [SPI1_NSS3 [SPI3 MOSI [USART5 T FG3
141 113 80 A12 E2 |PC12 H MA G (WM3 IM2/TIMA_9_ |K 9 MB/TRIGB X
CLKB
142 114 81 B12 A1l |PDO EIRQO VCOUT TIM4_3 OUL(TIM6_5 PW TIMA_5 P [TIMA_9 PW |USART8_C [KEYOUT2 EXMC_DAT IEVNTP400 [EVENTOUT|TIM2 4 CLK FG3
MB 'WM4 M3 TS A2 A
EIRQI TIM4 3 OVL|TIM6 6 PW [TIMA 3 TRI [TIMA 12 P [TIMA 9 PW [USART8 RT[KEYOUT3 EXMC_DAT [EVNTP401 [EVENTOUT|TIM2 4 CLK FG3
143 | 115 82 C12 D10 [PD1 MB G (WMI/TIMA (M4 S A3 B
12 CLKA
EIRQ2 VCOUT4  [TIM4 3 OW [TIM6_7 PW [TIMA 2 PW |TIMA_12 P [TIMA 3 TRI [USART7 C [KEYOUT4 ([SDIOI_CM IDVP_DATA |EVNTP402 |EVENTOUT [USARTS_R FG3
144 116 83 D12 E1 |PD2 L MB M4 'WM2/TIMA |G TS D 11 X
12 CLKB
145 117 84 D11 c10 |PD3 EIRQ3 VCOUT1 3;%[/3\’12’]) gMAﬁéﬁTRI gSSARTiC IKEYOUTS EXMC_CLK ]SDVPiDATA IEVNTP403 [EVENTOUT SPI2_SCK I_[J‘SSARTLC FG3
EIRQ4 VCOUT2 TIMA_6 PW [TIMA 12 P |EMB_PORT4 |USART5_RT|KEYOUT6 EXMC_OE [DVP_DATA |[EVNTP404 |EVENTOUT [USART2_RT] FG2
146 118 85 D10 B10 |PD4 MI/TIMA_6_ [WM4 S 12 S
CLKA
EIRQS VCOUT3 TIMA_6_PW [USART7_RT|KEYOUT7 EXMC_WE IEVNTP405 [EVENTOUT SPI6_NSS1 [USART2_T FG2
147 119 86 Cc11 Al10 |PD5 M2/TIMA_6_ S X
CLKB
148 | 120 : D8 H9  |vSS
149 | 121 - c8 E10 |vCC
EIRQ6 ADTRG1 TIM4 2 CLK [TIM6_TRIGC [TIMA_6_PW [USART7_C EXMC_RBO [DVP_DATA |[EVNTP406 |EVENTOUT 12S2_SD SPI6_NSS2 [SPI3_MOSI |[USART2 R FG2
150 122 87 B11 C9 |PD6 - - M3 K - - 0 - - - X -
151 123 88 ALl B9 |pD7 EIRQ7 ADTRG2 TIM6_TRIGD &IﬁdAiéiPW [EMB_PORT1 gsARTSiC EXMC_CEO IEVNTP407 [EVENTOUT SPI6_NSS3 IéSARTZiC FG2
EIRQ9 ADTRG3 - TIMA_12 P [USART4 C EXMC_CE1 [DVP_VSYN EVENTOUT FG2
152 124 - C10 A9 [PGY 'WMI1/TIMA K C
12 CLKA
EIRQ10 TIM4 3 ADS|TIM6 8 PW TIMA 12 P USART4 C EXMC_CE2 [DVP_DATA EVENTOUT FG2
153 125 - B10 D8 |PG10 M MA 'WM2/TIMA TS 2
12 CLKB
EIRQ11 TIM4 3 PCT [TIM6 8 PW [TIMA 8 PW USART4 RT ETH MII R [EXMC RB7 [DVP DATA EVENTOUT FG2
154 126 - B9 R15 [PGI11 MB M1/TIMA 8 S IMIL_TXEN 3
CLKA
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TRACE/

(Analog EIRQ/WKUP ITAG FuncO [Funcl Func2 Func3 Func4 [Funcs Func6 Func? Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funcl6 Funcl7 Funcl8 Funcl9 Func20 Func21~31 |Func32~63
LQFP | LQFP | LQFP | VFBGA |TFBGA| Pin [Communica
176 144 100 176 208 Name GPO TIM4 TIM6 TIMA TIMA EMB'TIMG‘TUSART KEY SDIO USBFS,USB ETH EXMC,USB DVP EVNTPT EVENTOU TIM2,TIM4 (12S SP1,QSPI  |SPI USART tion .
IMA HS, TIM2 HS T Function
Group
EIRQ12 TIMA_8 PW [USART6_RT EXMC_CE3 [EVENTOUT FG2
155 127 - B8 Cc8 [PG12 M2/TIMA_8_ S
CLKB
EIRQI3 TIMA_8 PW USART6_C ETH_MII_R [EXMC_AD [DVP_VSYN EVENTOUT FG2
156 128 B A8 B8 PG13 M3 TS MII TXDO [D24 C
EIRQ14 TIM4_3_ADS [TIM6_4_PW [TIMA_8_PW ETH_MII_R [EXMC_AD [DVP_DATA EVENTOUT 12S3_EXCK FG2
157 129 B AT R12 PG4 M MB M4 MII TXD1 |D25 2
158 130 - D7 G9 |VSs
159 131 - c7 D9 |vCC
160 | 132 ) 87 A8 PG5 EIRQI5 TIM4_3 PCT ;1/1:46747Pw EIMA757TRI ESSARTQC iXMQBA DVP_DATA EVENTOUT 1283_MCK FG1
EIRQ3+WKUP0_3 [JTDO_S FCMREF  |TIM4_3_CLK [TIM6_TRIGC [TIMA_2_PW [TIMA_12_P SDIO2_D0 EVNTP203 [EVENTOUT FG1
161 133 89 Al0 D7 [PB3 WO M2/TIMA_2_ |WMI/TIMA
CLKB 12 CLKA
EIRQ4+WKUP1_0 [NJTRST TIM4_3_OW [TIM6_3_PW [TIMA_3_PW [TIMA_I2_P SDIOI_DO DVP_DATA |[EVNTP204 |[EVENTOUT 12S2_SDIN FG1
162 134 920 A9 C7 (PB4 L MB MIU/TIMA_3_ |WM2/TIMA 13
CLKA 12 CLKB
EIRQ5+WKUPI_1 ADTRG3  [TIM4_3_OW [TIM6_3_PW |TIMA_3_PW [TIMA_I2_P [TIMA_10_TR SDIOI_D3 |USBHS_UL |[ETH_PPS_O|EXMC_ALE|DVP_DATA [EVNTP205 [EVENTOUT 12S4_EXCK [SPI3_NSS3 FG1
163 135 91 A6 B1 |PB5 H MA M2/TIMA_3_ |WM3 IG PI_D7 UT 10
CLKB
EIRQ6+WKUP1_2 ADTRG2  [TIM4_3_OVL|TIM6_2_PW [TIMA_4_PW [TIMA_12_P [TIMA_10_P SDIO2_CK ETH_MII_T [EXMC_CEI |[DVP_DATA [EVNTP206 [EVENTOUT 1284 MCK [SPI3_NSS2 FG1
164 136 92 B6 B7 |PB6 MB M1U/TIMA_4_ |WM4 WMI1/TIMA_ XCLK 5
CLKA 10 CLKA
EIRQ7+WKUP1_3 ADTRG1  |TIM4_3_OVH|[TIM6_2 PW [TIMA_4 PW TIMA_10_P SDIOI_DO ETH_MIIL_T [EXMC_AD [DVP_VSYN [EVNTP207 [EVENTOUT 12S2_EXCK [SPI3_NSSI FG1
165 137 93 B5 P11 |PB7 MA M2/TIMA_4_ 'WM2/TIMA_ XER vV C
CLKB 10 CLKB
16 | 138 | 9 | D6 | mg [PIIM USARTS_T
167 | 139 | o5 A5 6 |pBs EIRQS TIM4_3_OUL|[TIM6_1_PW [TIMA_4_PW TIMA_10_P [USARTI_C [KEYOUT7 [SDIOI_D4 [USBFS_DR |[ETH_MII_T DVP_DATA [EVNTP208 [EVENTOUT|TIM2_3 PW [12S2_MCK [SPI2_NSS0 FG1
MB M3 (WM3 K IVVBUS XD3 6 MA/TRIGA
168 | 140 | 96 B4 A5 |PRO EIRQ9 TIM4_3_OUH[TIM6_1_PW [TIMA_4_PW [TIMA_6_TR[TIMA_10_P [USARTI_C [KEYOUT6 [SDIOI_D5 ETH_MIIL_T DVP_DATA [EVNTP209 [EVENTOUT|TIM2_3 PW [12S2_SDIN [SPI2_NSSI [SPI2_NSSO FG1
MA M4 1G 'WM4 TS XD2 7 MB/TRIGB
EIRQO MCO _1 TIM4 3 PCT TIMA 4 TRI TIMA 2 TRI [USART1_RT ETH_MII R [EXMC_CE4 [DVP_DATA EVENTOUT|TIM2 3 CLK SPI2_NSS2 USARTS8_R FG1
169 | 141 | 97 A4 Gl [PEO - - - - - i - - - - -
G G S IMII TXD1 2 A X
EIRQ1 MCO_2 TIM4_3_CLK |TIM6_TRIGC TIMA_12_TR IETH_MII_R |[EXMC_CES |DVP_DATA [EVENTOUT |TIM2_3_CLK SPI2_NSS3 USARTS_T FG1
170 142 98 A3 G2 |PE1 = —= - - TN - - —= - -
1G IMII TXDO 3 B X
171 143 _ c6 A7 P2 EIRQ12 EXMC_CLE FG1
- - 99 D5 G8 |VSs
172 144 100 C5 E9 |vCC
EIRQ4 TIMA_1_PW IEMB_PORT4 [EXMC_CE6 IDVP_DATA EVENTOUT FG1
173 - - D4 C6 |Pl4 MI1/TIMA_1_ 5
CLKA
EIRQS TIM4_2_OUH|TIM6_5_PW |TIMA_1_PW EXMC_CE7 [DVP_VSYN EVENTOUT FG1
174 - - C4 C5 |PI5 MA M2/TIMA_1_ C
CLKB
EIRQ6 TIM4_2_OVH|TIM6_6_PW |TIMA_1_PW EXMC_DAT |DVP_DATA EVENTOUT FG1
175 - - C3 C4  |PI6
MA M3 A28 6
EIRQ7 TIM4_2 OW |TIM6_7_PW |TIMA_1_PW EXMC_DAT |DVP_DATA EVENTOUT FG1
176 - - c2 C3 |PI7 H MA M4 A29 7
- - - - J5 |AvVCC
- - - - K3 |VREFH
AVSS_
) ) ) ) K4 \VReFL
- - - - L5 |VSS
- - - - E1l1 |VSS
- - - - J8 |VSS
- - - - J7 - |VSS
- - - - L6 |VSS
- - - - L7 |VSS
- - - - R7 |VSS
- - - - Gl1 [Vss
- - - - J12 |NC
- - - - J13  |NC
- - - - Ji4 NC
- - - - N8 |NC
- - - - M8 [NC
- - - - P9 |NC
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(Analog EIRQ/WKUP }.?:gEI FuncO [Funcl Func2 Func3 Func4 [Funcs Func6 Func? Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funcl6 Funcl7 Funcl8 Funcl9 Func20 Func21~31 |Func32~63
LQFP | LQFP | LQFP | VFBGA |TFBGA| Pin [Communica
176 100 176 208 Name GPO TIM4 TIM6 TIMA TIMA IIE'\')IA’E‘TIMB'TUSART KEY SDIO ES‘?I'FI;LZJSB ETH E';(MC'USB DVP EVNTPT _IIE_VENTOU TIM2,TIM4 (12S SP1,QSPI  |SPI USART gznnction
Group
N9 [NC
M6 |[NC
N7 [NC
M7 INC
R10 [NC
P10 |NC
N10 |NC
M11 [NC
M10 [NC
R9 |NC
F5 |NC
G5 |NC
H5 [NC
E6 [NC
E7 [NC
K11 |NC
L11 |NC
* 2-1 5lHIRe
TE:
- k&S, Func32~63 LEAHRATEETIRE (447 USART, SPI, 12C, 128, CAN), 43 =41 FunctionGroup, fii#% FG1, FG2, FG3. VEAIESHER 2-2.
Func32 Func33 Func34 Func35 Func36 Func37 Func38 Func39 Func40 Func4l Func4?2 Func43 Func44 Func45 Func46 Func47
FG1 USART1 TX USART1 RX USART2 TX USART2 RX USART3 TX USART3 RX USART4 TX USART4 RX SPI1_SCK SPI1_MOSI SPI1_MISO SPI2_SCK SPI2 MOSI SPI2 MISO SPI3_SCK SPI3_MOSI
FG2 USART4 TX USART4 RX USARTS5 TX USART5 RX USART6 TX USART6 RX USART7_TX USART7 RX SPI4 SCK SPI4 MOSI SPI4 MISO SPI5_SCK SPI5 MOSI SPI5_MISO SPI6_SCK SPI6_ MOSI
FG3 USART3 TX USART3 RX USART8 TX USART8 RX USARTY9 TX USART9 RX USART10 TX USART10_ RX SPI1_SCK SPI1_MOSI SPI1_MISO SPI4 SCK SPI4 MOSI SPI4 MISO SPI4 NSSO SPI1_NSSO
Func48 Func49 Func50 Func51 Func52 Func53 Func54 Func55 Func56 Func57 Func58 Func59 Func60 Func61 Func62 Func63
FG1 | SPI3_MISO SPI3_NSS0 12C1_SDA 12C1_SCL 12C3_SDA 2C3_SCL 2S1_CK 2S1_WS 2S1_SD 2S2 CK 12S2 WS 12S2_SD CAN1 TX | CANI RX | CAN2 TX | CAN2 RX
FG2 | SPI6_MISO SPI6_NSS0 12C2_SDA 12C2_SCL 12C4 SDA 2C4 SCL 12C5 SDA 12C5 SCL 2S3_CK 12S3 WS 12S3_SD CAN1 TX | CANI RX | CAN2 TX | CAN2 RX
FG3 | 2C1_SDA 12C1_SCL 12C2_SDA 12C2_SCL 12C6_SDA 12C6_SCL 2S1_CK 2S1_WS 2S1_SD 12S4 CK 12S4 WS 12S4 SD CAN1 TX | CANI RX | CAN2 TX | CAN2 RX
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package 2 ? [)tup Bits Pin Count
15 1413 12 11 10 8 7 0 Total
LQFP176  PortA 0O 0 O O0:0:0 0 o0 0 16 142
VFBGAL76 PortB 0.0 O 0 0 O 0 o o | 16
TFBGA208 PortC 0O 0 O . 0 O O 0 o o | 16
PortD 0O 0.0 O0:0 O 0 o o | 16
PortE 0O 0O.0 O0:0 O 0 o o | 16
PortF 0O 0.0 O0:0 O 0 o o | 16
PortG 0O 0. 0 O0:0 O 0 o o | 16
PortH 0O 0.0 O0:0 O 0 o o | 16
Portl - - 0. 0 0 O 0:0 o | 14
LQFP144  PortA O 0O O O0:0:0 0 o0 0 16 116
PortB 0 0. 0 O0:0 O 0 o o | 16
PortC 0O 0. 0 O0:0 O 0 o o | 16
PortD 0O 0. 0 O0:0 O 0 o o | 16
PortE 0O 0. 0 O0:0 O 0 o o | 16
PortF 0O 0.0 O0:0 O 0 o o | 16
PortG 0O 0. 0 O0:0 O 0 o o | 16
PortH S S 0 2
Portl - - 0 0 - - S - 2
LQFP100  PortA 0O 0 0.0 0 O 0 o0 o | 16 83
PortB 0O 0.0 O0:0 O 0 o o | 16
PortC 0O 0. 0 O0:0 O 0 o o | 16
PortD 0O 0.0 O0:0 O 0 o o | 16
PortE 0O 0. 0 O0:0 O 0 o o | 16
PortH S B N N L - - 0 2
Portl - i - 0 - - - - - 1
15 14 .13 12 11 10 8 7 0
* 23 HORE
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Port 02 FiRHH 3L h 5V it

PortA PA3~PA5 F&s XS (= SCHRE

PA7~PA10

PA13~PA15

PAO,PAL,PA2, XFF XFF (= AN

PAG,PA11,PA12
PortB PBO~PB13 CRF P& (= XHF

PB14,PB15 XFF &S (s S AN HE
PortC PCO~PC15 &S &S %, SCRF
PortD PDO~PD15 &S &S (i S CRF
PortE PEO~PE15 &S &S K, 5 SCRF
PortF PFO~PF15 &S &S %, CRF
PortG PGO~PG15 &S XFF (i = XFF
PortH PHO~PH15 &S XFF (i = XFF
Portl P10~PI13 &S XFF (i = XFF

* 2-4 BEHIIBEIR
7

— FHMERERLThRERT, %\ EAS ST VREFH/AVCC.
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2.3 SIHThEE LA

e i 110 | $i88
Power VCC || AIE
VSS || AL
VCAP_x (x=1~2) NIZHE
AvVCC || B
VREFH || BSE L
AVSS || B
VREFL || BRI
AVSS_VREFL || BRI, S AL 51
VBAT || e L L
System NRST || BT, KA
MD || B 7
PVD PVD2EXINP || PVD2 Zhidin \ LA i
Clock XTAL_IN || AN RS 2 0
XTAL_OUT 0
XTAL32_IN || AhEREII B (32K) 4k d 4% 1
XTAL32_OUT 0
MCO_x (x=1~2) O | PYHBI g i
GPIO GPIOxy (x=A~I y=0~15) 10 | &N
EVENTOUT | EVENTOUT O | Cortex-M4 CPU {4t
EIRQ EIRQx (x=0~15) || TR R A R by
WKUPX_y (x=0~3 y=0~3) | | PowerDown 12 AR B4\
Event Port EVNTPxy (x=1~4 y=0~15) 10 | fuh L5 N H LR
Key KEYOUTXx(x=0~7) O | KEYSCAN ##tifiihi 55
JTAG/SWD | JTCK_SWCLK || fELmiREE
JTMS_SWDIO 10
JTDO_TRACESWO 0
JTDI |
NJTRST |
TRACE TRACECLK O | BREA I A By
TRACEDX (x=0~3) O | BRESREIEH
FCM FCMREF || A T AR I B\
RTC RTC_OUT O | 1Hz et
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RTCICx (x=0~1) || TR AR

Timer2 TIM2_x_CLKA | v Bl DN

(x=1~4) TIM2_x_CLKB | P b AN
TIM2_x_PWMA/TRIGA 10 | ARl R I BL PWM i 4 H
TIM2_x_PWMB/TRIGB 10 | ARl R HI B PWM i % H

Timer4 TIM4_x_CLK || v b D4

(x=1~3) TIM4_x_OUH 10 | PWM 3 17 U A% H
TIM4_x_OUL 10 | PWM 3 17 U A% H
TIM4_x_OVH 10 | PWM 3t 1V Af#H
TIM4_x_OVL 10 | PWM 3t 17 V A% H
TIM4_x_OWH 10 | PWM 3iii T W A7
TIM4_x_OWL 10 | PWM 3iii T W A7 H
TIM4_x_ADSM O | & Fg gt i
TIM4_x_PCT O | PWM J& H% H i

Timer6 TIM6_TRIGA || AhERSE R AT

(x=1~8) TIM6_TRIGB || ANl R B i
TIM6_TRIGC || AhERSA C R
TIM6_TRIGD || ShERSEEfRR D A
TIM6_x_PWMA 10 | Al N B PWM B 1 HH
TIM6_x_PWMB 10 | Al N B PWM B 1 HH

TimerA TIMA_x_TRIG || AhERF A A A

(x=1~12) TIMA_x_PWML/TIMA x_CLKA 10 | Al & 5 N EL PWM S 1 HH Bl - B0 D 4N
TIMA x_PWM2/TIMA x_CLKB 10 | A i AN B PWM i U H B0 b DN
TIMA x_PWMy (y=3~4) 10 | A AN EL PWM i 1 H

EMB EMB_PORTX (x=1~4) || a DR ARG 5

USARTX USARTX_TX 10 | Kix¥E

(x=1~10) USARTX_RX 10 | Hicih

USARTX_CK 10 | iE@fFEm 4
USARTX_RTS O | WRKIEES
USARTx_CTS || HRRIEES

SPIx SPIx_MISO 10 | TN/ ANt Hd AL 4 5 |

(x=1~6) SPIx_MOSI 10 | Tt/ AN N B AL 4 5|
SPIx_SCK 10 | fEimm o
SPIx_NSS0 10 | MMLS4m N g i 51
SPIX_NSSy (y=1~3) O | MHLIEBEH 51 14
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QSPI QSPI_IOx (x=0~3) 10 | #¥fEek
QSPI_SCK O | W%
QSPI_NSS O | MHLik#%

12Cx 12Cx_SCL 10 | ek

(x=1~6) 12Cx_SDA 10 | $ukEsk

125x 12Sx_SD 10 | HATHUE

(x=1~4) 12Sx_SDIN || X CHRATERERA
12Sx_WS 10 | Fi&EHF
12Sx_CK 10 | ARATH o
12Sx_EXCK (I s
12Sx_MCK O | Fntéh

CANX CANx_TX O | Rix%iAE

(x=1~2) CANX_RX || s

SDIOx SDIOx_Dy (y=0~7) 10 | SD #¥if5s

(x=1~2) SDIOx_CK O | SD W #pfHfE5
SDIOx_CMD 10 | SD w4 FMEEES
SDIOx_CD I | SD FHAPREE S
SDIOx_WP I | SD RERPREFS

USB_FS USBFS_DM IO | USBFS J -4 PHY D-f5 %5
USBFS_DP IO | USBFS F -4 PHY D+f5 5
USBFS_VBUS | | USBFS VBUS 5%
USBFS_ID | | USBFSID {55
USBFS_SOF O | USBFS SOF k455
USBFS_DRVVBUS O | USBFS VBUS Wz a5 5

USB_HS USBHS_DP I0 | USBHS A L4 PHY D+ %
USBHS_DM I0 | USBHS H L4 PHY D%
USBHS_VBUS | | USBHS VBUS 15
USBHS_ID | | USBHSID 5%
USBHS_SOF O | USBHS SOF flk##ar 55
USBHS_DRVVBUS O | USBHS VBUS IXzhiF {55
USBHS_ULPI_CLK | | ULPI:O clock 155
USBHS_ULPI_DIR I | ULPI B0 dir 55
USBHS_ULPI_STP O | ULPIE M stp 55
USBHS_ULPI_NXT I | ULPI 0 nxt (55
USBHS_ULPI_Dx (x=0~7) 10 | ULPI#:1 data {55

HC32F4A0 R FIEHEF M Revl.1
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ETHMAC | ETH_SMI_MDC O | SMI itk
ETH_SMI_MDIO 10 | SMI ¥ %
ETH_PPS_OUT 10 | PPS %
ETH_MII_RMII_RXCLK I | MU USRS Bl sl RMIT 225 b
ETH_MII_RMII_RXDV || MU A 38 RMIT RSO3 A AL
ETH_MII_RMII_RXDO0 || MIH R 0 2 RMIN 3205080 0
ETH_MII_RMII_RXD1 | MU EE 1 B RMIT 380 5508 1
ETH_MII_RMII_TXEN O | MIl REE R REVE RMIN R & HE i 6E
ETH_MII_RMII_TXDO O | MIl &% 0 2k RMII &% 5k 0
ETH_MII_RMII_TXD1 O | MIl Z%¥dE 1 58 RMII &% 5 1
ETH_MII_RXD2 || M BRicEdE 2
ETH_MII_RXD3 || MIIBRcEdE 3
ETH_MII_RXER || MI B 4%
ETH_MII_TXCLK || MR IES)ERS B
ETH_MII_TXD2 O | MIl Ri%%E 2
ETH_MII_TXD3 O | MIl Ri%%E 3
ETH_MII_TXER O | MIl Rk EsE R
ETH_MII_COL I | MRS T
ETH_MII_CRS || MI S gEAem

CMP VCOUT1 O | CMP1 &5 R4t
VCOUT2 O | CMP2 45 R4 th
VCOUT3 O | CMP3 45 Rith
VCOouUT4 O | CMP4 45 R4t
vcouT O | CMP1~4 454 OR #iith
CMPx_INPy (x=1~4 y=2~4) | | CMPx 1ESm R N
CMPx_INM4 (x=1~4) | | CMPx SRl
CMP123_INM3 I | CMPL,2,3 fiii i A
CMP4_INM3 | | CMP4 bl A

ADC ADTRG1 | | ADC1 AD %41 J5 2l
ADTRG2 | | ADC2 AD #: #4115 21
ADTRG3 | | ADC3 AD % #4105 21

ADC123_INxX (x=0~3,10~13)

ADC1,2,3 3t F s is sl N\ o

ADC12_INX (x=4~9,14,15)

ADCL1,2 3 F Al N\ v 1

ADC3_INX (x=4~9,14,15)

ADC3 #I A5 4 N ity 1]

PGA123_VSS

PGA1~3 Ground #i\

HC32F4A0 R FIEHEF M Revl.1
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PGA4_VSS I | PGA4 Ground %A\
DAC DACxX_OUTY (x=1,2 y=1,2) O | DAC Hiftl st
DVP DVP_HSYNC || ATFERP R A GG O

DVP_VSYNC | iRl A\ s

DVP_PIXCLK (N PN |

DVP_DATAX (x=0~13) | HolE% A H
EXMC EXMC_CLK 10 | AfkZE R FFIANRAEER 2R3 % EXMC 3 H Th e ALk

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) |

EXMC_ADDX (x=0~29) 10

EXMC_DATAX (x=0~31) 10

® 2-5 SRV
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24 Bl HER ¥

514 GNP
\Yele HLJR, #% 1.8V~3.6V HiJE, JFatins VSS 5L (S 0/
VsS R, £ oV
VBAT YR, ERR e R b

AMERII 5 VCC Ji#%, JIF4ME 100nF f)5 R A

VCAP_x (x=1~2)

WAZHE, S5 VSS 5l A, DARRENZHEIE (75 U E)

AVCC BILEEYR, BB, 25 VCC A HLE (S5 k)
A BB, 1 5 VCC HE Bz

AVSS B s, BBt R, 5 VSS MR E (S5 U
A BB, 1 5 VSS HE Bz

VREFL B SEEIE, 5 AVSS MIFHEIE (%A
A FHBLAIASERE , 15 5 AVSS Hid%

VREFH BZE R, #AET AVCC KL
AM#H ADC B, 15 AVCC #it%

PI13/MD AN . BALSIE (NRST) f@#BR OMISHPAS A G T I, AE L A0
B 5 WA T . HEFERZFLPH (4.7kQ) ] VSS CFHD

NRST AL, ARA R AMEARHE RS VCC (EfD

Pxy (x=A~1 y=0~15)

WAL . FERIADIRERS, SCHRF BV 51 A B R A ZE I 5V, A
SCHF BV T s 5] R N B AN B VCC. FIER A I, B AN 2L
#iit VREFH/AVCC

AMERRE, sEEREABES VCC (Ed) VSS CRHD

® 2-6  SIAMEHBM
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3  HASMHE (ECs
31  SHHFM

PR ATU, BT AL Vss Rk
3.11 m/MEMBKE

BRARREI UL, T AR I R IMEAN B K AELAE SR IR A IR L L 3t H vl M
AN BB ORUE B R I PR AE

3.1.2 WAEUE
B AR BB, BRBHRERTE Ta=25°C. Vee=33V S/ Tt ¥ iF 845
R H].

3.1.3 HAEIpHLR

BR AR BIBLT, 7EIFTE S IR IR, R B
3.14 HBHE

B 3-1 (%) IR T TR S RIS 50 s %k
3.15 SIHMmABE

Bl 3-1 () iR 1A AF 5] RS N s B & TV

MCU pin [ ]MCU pin

T (i)

B 3-1 Sl sk () SmA RN E G
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HDSC

3.16 HEHIR

VBAT (Note*l)’J_‘
L |

Note™ 0 T AR FE LSS i, SRFUHETEAE 1Z LI VBAT 512 [ e N —AMIC S PR — A% .

1.

2.

AVSS=VSS.

HC32F4A0 R FEHETF M Revl.1

4.7uF PERBFEUBIESR VCC 5z —,

Page 56 of 142

VBAT=
165t 3.6V =~ ZOV_“GL > Backup Blocks
wie (XTAL32k,RTC,
Wake-up logic retention registers,
— Retention RAM)
______________ |
Input :
GPIOs '— 10 I
L/S .
[ Logics Core Logics |
Output (CPU,Digital | |
Peripherals, |
VCAP_1 RAM:s) |
2 x 0.1uF or — | |
2 X 0.047uF cc ! !
- ¢ Lpos |—e—» !
X x 100nF+ I I
1x4.7uF . I Flash |
ashs
TVSSXIFAI_. J :
»”|
— I— ————————————— J
- »| Clock Modules:
P RCs,
> PLLs, ..
Reset
Controller
X x 100nF Analog:
+1uF
X x 100n ?gis
+1uF CMPs
DACs
B 32 HETE




FDSC XL SR

3.

AN HIEXT (B VCC/VSS, AVCC/AVSS ... 25 FH 13 1 i P s L g8 ol o J e e 2%
VAR BHFIEALT PCB RG2S 5, LB RE A I TAE. ANl 2Bk ra ok
B PCB ST EUBA . X 1] fE S S8 TAE AR IEH .
ORI VCAP_I/VCAP 2 HIMERM AT : 1) [AEAFTE VCAP_L Al VCAP_2 BRI
Frs BENERIATLUE 0.047uF B 0.1uF A G A& 0.094uF 80# 0.2uF). 20 Hf
VCAP_1 &I, ATLME ] 0.1uF 503 0.22uF HZE. M Fs AR sQme e, A % i 28 37
R R ELS VCAP_1/VCAP 2 7. —J7 1, /MR VCAP_1/VCAP 2 SRR iR A
FHURFTRL, DRI R PRI NRE /5 55— T3, BOKH) VCAP_1/VCAP 2 B AR SIERKITEH
I, R B A (B 58 ) AR HE 2R PE(EMC) o P P T AR Fh i 25 P R 2 49 73 () 22
K, PR E BN A 5 A I VCAP_1/VCAP 2 KBNS PWC PWRC3.PDTS
AL FIIR{EAHULEL . VCAP_1/VCAP 2 (B 25N 0.2uF B0# 0.22uF B, 75 ZA/EE 5 A
Z HiHi - PWC_PWRC3.PDTS fii&E % . VCAP_1/VCAP 2 [ 525 5N 0.094uF 5# 0.1uF I,
s BEAE B N B =02 BTAf R PWC_PWRC3.PDTS o7 17 .
AR R PR B IR A F 2SR B VCAP_T (80 VCAP_1/VCAP_2) 5l HISEHLg, H

FHE Cext 4R R G RIASE VEZR A E . FLZ¥ME Cext Al ESR ZORUIT

Giia

5 ZH A

Cext

SR HL A R LA AE 0.047uF / 0.1puF

ESR

AR L7 (S5 20 R L FHESR <03Q

% 3-1 VCAP 1/VCAP 2 TAE%AF
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3.1.7 HRFEENE

ICC_VBAT

\Y BATl_

7
lk/
- IcC

L]

VCCl_

lQ

-
|-

AVCC

HC32F4A0 R FIEHEF M Revl.1
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FOSC#X*S#
32 BB ARHEHE

RN L EAT IR 3-2 HERHE. R 3-3  HREEMRE 3-4  gEtEH
B H At B KAUEE, AT B SRS R K AR . IXSHUE R R HEN 11, AR
R AR B2 R IhRE IR W . K AR B KU 25 1F N nT R 2 52 28 4F 1 ]

M
e i H w/ME BANE HAL
AN HIREE (BF AVCC. VCCHI
Vee-Vss -0.3 4.0
VBAT) @

F%PA11/USBFS DM. PA12/USBFS DP.
PB14 USBHS DM. PB15 USBHS DP.

PAO. PAL. PA2. PAGZANLMEIM it | ¥ o5 0 Vect4 0RKS.8V)

AHE® v
Vi

PA11/USBFS_DM. PA12/USBFS_DP

PB14/USBHS DM. PB15/USBHS DP. Ves 0.3 Voet0.7(: A4.0V)

PAO. PAl. PA2. PAGH|JHI LM N HIE
Vespmsmy | BB LR (AR L) FE s R g

% 32 WA
1. ERWITGEN, A EHBE (VCC. AVCC. VBAT) FliEHL (VSS. AVSS) 3] Fidh 4

LRI
2. WAAURZLEAN Vin R KAE. ARAVFIERENERENE S, HZ3 0% 3-3,
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i) WHE BAE | B
Tlvee WA VCCx HEARSHR i) O 240
Slyss THFTH VSSx HMhZkm A GERRD O -240
Ivce WMAEA VCCx HELREABIR (R O 100
Ivss MRS VSSx EHIAI BRI GERIRD O -100
FER 1O FIFE ] 51 R oy 1 8 FLR 20 mA
v TR VO Fafzsii] 51 Bt hr B -20
P VO ARzt 511 b oS Ay H e HIAL 120
w FrA 1O AL A S s 120
* 33 HRERHE
1. fERVFHITEEN, i EHE (VCC. AVCC. VBAT) FlfEH (VSS. AVSS) 5| [zt
SRR SR
i B H HfE Hhr
Tsta i A7 P2 Y —65~150 °C
Ty IR R & V0 -40~125 °C
® 34 HAFE

HC32F4A0 R 5545 F 1 Revl.1
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EXESHE

HUADA SEMICONDUCTOR

3.3  TLYE&%f
3.3.1 BEHITIESXMH
w5 ¥ XA B/ME | BLEUE | BRKME | BAL
A O
PWRC2.DVS=11
- - 240
PWRC2.DDAS=1111
PWRC3.DDAS=0xff
faerk W AHB 445 % o MHz
"’ ” A A
PWRC2.DVS=10
PWRC2.DDAS= ) ) 8
0000
Ve b LAE R - 1.8 - 3.6
Vavec® | B3 TAEHE - 1.8 - 3.6
VAT & TAEHE - 1.65 - 3.6
2V<VCC<3.6V
0.3 - 55
2V<AVCC<36V
SVl & 51 5% N
EO
VCC <2V
03 - 52 \Y%
AVCC <2V
Vin
PA11/USBFS DM,
PA12/USBFS_DP.
PB14/USBHS_DM.
- -0. - +0.
PB15/USBHS_DP. 03 Vect0.3
PAO. PA1l. PA2. PAG
S| _E frdam N\ L

A PRAE

® 35 @BHITAERME

A A74E VREFH 5IJ, WAZHERE TR 0<Vavee-Vrern<1.2 V.

BT ORIFE R T Vect0.3, WZiEE ik A #8 Ehy/ 4 ra B

HC32F4A0 R FIEHEF M Revl.1
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332 Lk / BN ITEFRME

TA AR — M LAES A

s 2 w=/ME BANE E==R 75

tvce VCC Lt a)EE % 20 20000
us/'V

VCC T FH [a] 53 2 20 20000

* 3-6 LH/ BN TIESM

3.3.3  E AL E RIS

i) ¥ A B/ME B AYE BRAE | B
ICG1.BOR_LEV[1:0]=00 1.850M 2.00 2.10 \Y%
ICG1.BOR_LEV [1:0]=01 1.96 2.10 2.20 \Y%
Veor | BORJ WM HA [
ICG1.BOR_LEV [1:0]=10 2.06 2.20 2.30 \%
ICG1.BOR_LEV [1:0]=11 2270 2.40 2.50 \%
PVDI1LVL[2:0]=000 1.96) 2.10 2.20 \%
PVDILVL[2:0]=001 2.06 2.20 2.30 \%
PVDILVL[2:0]=010 227 2.40 2.52 \Y%
PVDILVL[2:0]=011 2.48 2.60 2.72 \%
Vevpr  |PVDI1I I H E®)
PVDILVL[2:0]=100 2.58 2.70 2.82 \%
PVDILVL[2:0]=101 2.69 2.80 2.92 \Y%
PVDILVL[2:0]=110 2.79 2.95 3.07 \Y%
PVDILVL[2:0]=111 2.900 3.05 3.17 \
PVD2LVL[2:0]=000 2.060 2.20 2.30 \
PVD2LVL[2:0]=001 2.27 2.40 2.50 \Y%
PVD2LVL[2:0]=010 2.48 2.60 2.72 \Y%
Vevpz  [PVD2EEIIHE®  |PVD2LVL[2:0]=011 2.58 2.70 2.82 \Y%
PVD2LVL[2:0]=100 2.69 2.85 2.94 \Y%
PVD2LVL[2:0]=101 2.79 2.95 3.07 \Y%
PVD2LVL[2:0]=110 D 2.90® 3.05 3.17 \
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5 ¥ A4 B&/ME BLAY{E mAE | B
PVD2LVL[2:0]=111? 1.05 1.15 1.25 \Y
Vpwhyst |PVDI1 23R - 100 - mV
LAV VPOR 1.60 1.68 1.80 A%
Vior'D | H /4wt oL 5 A3 )
T FEHYVPDR 1.56 1.64 1.76 \Y%
Veorhyst|POR B - 40 ) mv
W28 b R (VR
Irusn  |FEVRE(POREK M S ML - 160 200 mA
fi£)
Tarst | NRSTHE AL AR 5 FE 10 - - s
Twvpr  |PVDI1E A fiFE A 8] 300 380 460 us
Tivpa | PVD2E A fift B0 8] 300 380 460 us
Tinest | NRSTHE A B A ] 25 35 50 us
Trier | NSRS ] 140 160 200 us
Trsteor | BORKE R [H] 440 520 610 us
Trstpor |t HL 5 A7 fig B i 1] 2500 3000 us

1. EERIE.

R 3-7 BRI BRI

2. PVD2LVDL[2:0]= 111 i}, Eu#EiH L2 PVD2EXINP & fH i Ah s AN EL s B &

3. PVDI WM A2 VCC HE T BRI ) 1 I f e 78 PVD2LVL[2:0]1 & 111 I PVD2 il

L /& PVDEXINP L R RS (P I HLE, 75 PVD2LVD[2:0]3 &N 111 Z AMAER PVD2

U P P A2 VCC HL RS B A 00 L e

4. PVDL,2 fiB{iE VCC ETHR R L R 5 VCC T B 0 00 e s iR 224

VCC EFHIH PVDL M HE Ak =Vpvd1+Vpvdhyst;

VCC EFHI PVD2 M HE A =Vpvd2+Vpvdhyst.
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3.3.4 LR

TR Z AN SHCRIR R, R ass TAERE . HEREE. VO 51 M. 281
BARCE . TSR, VO 5l G ER . BT EAAE A P AL E LGS AT RS A
Bl 3-3 4 T HRIEAR IR TR o AT TR A PR 2 ) LA AR I A AR R A
SRS % S Vil Id —BU84T7E FLASH 1A A1

HARFAF T

1) Bfi VO 5IE AL T = BER . s,

2) W BRI B o E A X fucik=240MHz/120MHZz/24MHz 1 8 I% 38 5K
ficLk=8MHz/I MHz,

3) IhEEMEIEAr oA IEW TAEA ICC_RUNARHRFE S ICC_SLEEP, & 1E4% 30 ICC_STP,
FHAE R ICC_PD, Dhrystone L{EFz, ICC_DHRYSTONE DL VBAT fHi 55t
ICC_VBAT.

4)  HMAET BN ON/OFF 1 225 B AR HU 26 A Ui B

5) A fiuck=240MHz/120MHz & PLL &b JF R .
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Ta 7= bR
3 | Parameter Symbol X1 Unit
°C) | Min | Typ® [ Max®
i | fuck= while(1), A5 HL £1OFF -40 - 33 - mA
ICC RUN
R | 240MHz while(1), &AL #1ON -40 - 73 - mA
CACHE OFF -40 - 37 - mA
ICC_DHRYSTONE
CACHE ON -40 - 38 - mA
AR OFF -40 - 26 - mA
ICC_SLEEP
A REHU BHON -40 - 66 - mA
while(1), & U £ OFF 25 - 33 - mA
ICC_RUN
while(1), & U £7ON 25 - 74 - mA
CACHE OFF 25 - 38 - mA
ICC_DHRYSTONE
CACHE ON 25 - 39 - mA
RN OFF 25 - 26 - mA
ICC_SLEEP
SRR ON 25 - 67 - mA
while(1), ZAEHLT £1OFF 85 - - 70 mA
ICC_RUN
while(1), A HL £1ON 85 - - 120 mA
CACHE OFF 85 - - 77 mA
ICC_DHRYSTONE
CACHE ON 85 - - 78 mA
S REHU B OFF 85 - - 60 mA
ICC_SLEEP
AAEERIETON 85 - - 110 mA
while(1), 2 £ OFF 105 - - 110® | mA
ICC_RUN
while(1), 2 £ ON 105 - - 1609 [ mA
CACHE OFF 105 - - 120 | mA
ICC_DHRYSTONE
CACHE ON 105 - - 121 mA
R OFF 105 - - 1009 | mA
ICC_SLEEP
REER T ON 105 - - 1509 [ mA
3-8 A EIRIEAE 1
1. Typ HIEHKMF Vec=3.3V
2. Max HE%M Vee=1.8~3.6V
3. ESRIE

HC32F4A0 R FIEHEF M Revl.1
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Ta 7= bR
13 | Parameter Symbol X1 Unit
°C) | Min | Typ® | Max®
i | fuck= while(1), A5 HL £ OFF -40 - 21 - mA
ICC RUN
X | 120MHz while(1), &AL #1ON -40 - 42 - mA
CACHE OFF -40 - 21 - mA
ICC_DHRYSTONE
CACHE ON -40 - 22 - mA
AR OFF -40 - 16 - mA
ICC_SLEEP
A REHU BHON -40 - 37 - mA
while(1), & U £ OFF 25 - 22 - mA
ICC_RUN
while(1), & U £7ON 25 - 43 - mA
CACHE OFF 25 - 22 - mA
ICC_DHRYSTONE
CACHE ON 25 - 23 - mA
RN OFF 25 - 16 - mA
ICC_SLEEP
SRR ON 25 - 38 - mA
while(1), A HLT £1OFF 85 - - 52 mA
ICC_RUN
while(1), ZAEHLT £1ON 85 - - 78 mA
CACHE OFF 85 - - 53 mA
ICC_DHRYSTONE
CACHE ON 85 - - 54 mA
S REHU B OFF 85 - - 44 mA
ICC_SLEEP
AAEERI AT ON 85 - - 71 mA
while(1), A £ OFF 105 - - 84 mA
ICC_RUN
while(1), 2 £ ON 105 - - 108 mA
CACHE OFF 105 - - 88 mA
ICC_DHRYSTONE
CACHE ON 105 - - 89 mA
R OFF 105 - - 77 mA
ICC_SLEEP
EERETON 105 - - 101 mA

1. Typ HEHM Vec=3.3V

2. Max HEHKM Vec=1.8~3.6V

3. EMRIE

HC32F4A0 R FIEHEF M Revl.1
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Ta 7= bR
150 Parameter Symbol X1 Unit
°C) | Min | Typ® | Max®
i | fuck= while(1), A5 HL £1OFF -40 - 6 - mA
ICC RUN
B | 24MHz while(1), &AL #1ON -40 - 13 - mA
ICC DHRYSTONE | CACHE OFF -40 - 6 - mA
SAFLRI B OFF -40 - 4 - mA
ICC_SLEEP
A REHU BHON -40 - 12 - mA
while(1), A5 HL #1OFF 25 - 6 - mA
ICC_RUN
while(1), AR HL £1ON 25 - 14 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 7 - mA
LU B OFF 25 - 4 - mA
ICC_SLEEP
S REHU BHON 25 - 13 - mA
while(1), & U £ OFF 85 - - 27 mA
ICC_RUN
while(1), ZAEHLT £1ON 85 - - 36 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 29 mA
SRR P OFF 85 - - 24 mA
ICC_SLEEP
AR ON 85 - - 33 mA
while(1), A HLT £1OFF 105 - - 54 mA
ICC_RUN
while(1), A HL £1ON 105 - - 61 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 59 mA
A OFF 105 - - 52 mA
ICC_SLEEP
AR ON 105 - - 59 mA
£ 3-10 e EA A HRITIEAE 3
1. Typ HEHKM Vec=33V
2. Max HEHM Vec=1.8~3.6V
3. EFIMRALRIE
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Ta 7= bR
150 Parameter Symbol X1 Unit
(°C) | Min | Typ® | Max®
B | fack= while(1), AR L £1OFF -40 - 3 - mA
ICC RUN
B 8MHz while(1), AR £1ON -40 - 6 - mA
ICC DHRYSTONE | CACHE OFF -40 - 3 - mA
AR BHOFF -40 - 2 - mA
ICC_SLEEP
A REHU BHON -40 - 6 - mA
while(1), 24U £ OFF 25 - 3 - mA
ICC_RUN
while(1), AR HL £1ON 25 - 7 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 3 - mA
LU BHOFF 25 - 3 - mA
ICC_SLEEP
S REHU BHON 25 - 7 - mA
while(1), & U £ OFF 85 - - 22 mA
ICC_RUN
while(1), A HLT £1ON 85 - - 28 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 25 mA
SRR 4P OFF 85 - - 22 mA
ICC_SLEEP
AEERETON 85 - - 27 mA
while(1), A HL #1OFF 105 - - 48 mA
ICC_RUN
while(1), A HL £1ON 105 - - 50 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 49 mA
A OFF 105 - - 48 mA
ICC_SLEEP
AR ON 105 - - 50 mA
£ 3-11  HACEA A R FE 1

Typ HLEZM Vec=3.3V
Max B JEZMF Voe=1.8~3.6V
22 A RIE
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FOSC £X¥Sh
Ta 7= bR
150 Parameter Symbol X1 Unit
(°C) | Min | Typ® | Max®
IR | fuck= while(1), A5 HL £1OFF -40 - 1 - mA
ICC RUN
i, IMHz while(1), AR HL #1ON -40 - 4 - mA
ICC DHRYSTONE | CACHE OFF -40 - 2 - mA
AR BHOFF -40 - 1 - mA
ICC_SLEEP
A REHU BHON -40 - 3 - mA
while(1), & U £ OFF 25 - 2 - mA
ICC_RUN
while(1), AR HL £1ON 25 - 4 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 2 - mA
LU BHOFF 25 - 2 - mA
ICC_SLEEP
SREHU BHON 25 - 4 - mA
while(1), & U £ OFF 85 - - 20 mA
ICC_RUN
while(1), ZAEHLT £1ON 85 - - 24 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 23 mA
SRR P OFF 85 - - 20 mA
ICC_SLEEP
AR ON 85 - - 24 mA
while(1), A HL £1OFF 105 - - 46 mA
ICC_RUN
while(1), A HL £1ON 105 - - 47 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 47 mA
A OFF 105 - - 46 mA
ICC_SLEEP
AR ON 105 - - 47 mA
* 3-12  BREB A RTEFE 2

Typ HLEZM Vec=3.3V
Max B JEZMF Voe=1.8~3.6V
22 A RIE
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HUADA SEMICONDUCTOR

HC32F4A0 R FEHETF M Revl.1

PR Parameter | Symbol M (VCC=3.3V) 1 i Unit
(°c) | Min | Typ® | Max®
I | - ICC_STP | PWC PWRCI.STPDAS=00 -40 - 191 - uA
PWC _PWRCI1.STPDAS=11 -40 - 56 - uA
PWC _PWRCI1.STPDAS=00 25 - 396 - uA
PWC _PWRCI1.STPDAS=11 25 - 248 - uA
PWC _PWRCI1.STPDAS=00 85 - - 15 mA
PWC _PWRCI1.STPDAS=11 85 - - 16 mA
PWC _PWRCI1.STPDAS=00 105 - - 40 mA
PWC_PWRC1.STPDAS=11® 105 - - 419 mA
AKX | - ICC_PD | #arasxl -40 - 9.1 - uA
f5 AR 2 -40 - 3.8 - uA
5 AR -40 - 1.6 - uA
fri LA 204 -40 - 1.6 - uA
i1 AR 3024 xTAL324RTC -40 - 5.1 - uA
i B 02+ LrCHRTC -40 - 7.5 - uA
i1 FE R 7 2+ XTAL32+RTC+Backup SRAM -40 - 5.5 - uA
AR 25 - 10.5 - uA
AR A2 25 - 4.3 - uA
e A3 25 - 2 - uA
AR 4 25 - 2 - uA
8 HL T2+ X TAL3 2+RTC 25 - 5.8 - uA
LR 2 +LrC+RTC 25 - 8.1 - uA
5 LR 2 24X TAL32+RTC+Backup SRAM 25 - 6.3 - uA
ek | 85 - - 24 | uA
AR 2 85 - - 17 | uvA
A3 85 - - 14 | uA
i AR 54 85 - - 14 uA
i B A5 R 2+ xTAL32+RTC 85 - - 18 uA
P A5 3 2+ LrC+RTC 85 - - 19 uA
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FDSC XL SR
R Parameter | Symbol 4 (VCC=3.3V) 1 i Unit
(°C) | Min | Typ® [ Max®
81 BR324+ X TAL32+RTC+Backup SRAM 85 - - 23 uA
A 105 - - 759 | uA
A2 105 - - 68 | uA
fri L3 105 - - 65 | uA
f5t HLRE 400 105 - - 659 | uA
1 B AR 202 +xTALI2+RTC 105 - - 69 uA
PR 2 LR RTC 105 - - 708 | uA
i FELREE 202+ XTAL32+RTC +Backup SRAM 105 - - 87® | uA
® 3-13  RIDFERLC A LT AE

1. Typ HEZM Vec=3.3V

2. Max HEZAMF Vee=1.8~3.6V

3. B IBURIE.

HC32F4A0 R FIEHEF M Revl.1
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HC32F4A0 R FEHETF M Revl.1

Item | Parameter Symbol %AE(VBAT=3.3V) ¥ 1 TR Unit
(°C) Min Typ Max

VBAT | - ICC_VBAT | VBAT [Xisifsise 4561 -40 B} 0.05 B uA
ke XTAL32 ON -40 . 1.0 . uA
XTAL32 ON+ XTAL32 JiEJ 2T -40 B} 1.4 . uA

XTAL32 ON+ XTAL32 Ji§ i #3JF+RTC 141 -40 R 1.5 R uA

Backup SRAM Jf -40 - 0.6 . uA

RTCLRC JF -40 B} 3.8 B} uA

RTCLRC JF+WKTM %k -40 B, 3.9 B} uA

VBAT [X 345 e 425K ] 25 . 0.1 . uA

XTAL32 ON 25 . 1.2 . uA

XTAL32 ON+ XTAL32 JEH 25 FF 25 _ 1.5 _ uA

XTAL32 ON+ XTAL32 Ji& i #3 F+RTC {14 25 - 1.6 - uA

Backup SRAM H 25 i, 0.9 ; uA

RTCLRC JF 25 } 3.8 B} uA

RTCLRC JF+WKTM % 25 - 3.9 . uA

VBAT X g e 425G 1A 85 - - 1.4 uA

XTAL32 ON 85 . . 33 uA

XTAL32 ON+ XTAL32 JEJK %5 85 B} . 3.8 uA

XTAL32 ON+ XTAL32 Jif i 85 FF+RTC i1 %k 85 R R 3.9 uA

Backup SRAM JF 85 . . 6.3 uA

RTCLRC JF 85 B} B} 7.6 uA

RTCLRC FF+WKTM %k 85 - - 7.8 uA

VBAT [X B4 5% ] 105 - - 3.6 uA

XTAL32 ON 105 . . 5.6 uA

XTAL32 ON+ XTAL32 JEJK 23 TT 105 - - 6.2 uA

XTAL32 ON+ XTAL32 31 83 FF+RTC 134 105 R R 6.3 uA

Backup SRAM 105 - - 15.2 uA

Page 72 of 142




FDSC XL SR

RTCLRC JF

105

9.8

5

RTCLRC FF+WKTM 1i}-#k

105

9.9 uA

1 SRR, ORAUZSH VBAT B AL TSRS .

HC32F4A0 R FIEHEF M Revl.1
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I T A
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HUADA SEMICONDUCTOR

Item Parameter Symbol %1 (VCC=AVCC=3.3V) 1 e Unit
(°C) Min Typ Max
e | - ICC_ MODULE | XTAL¥R# A% X K IRE24MHz 25 - 1.8 - mA
HL PR G 5K 16MHz 25 - 1.0 - mA
PRGN IR 10MHz 25 - 0.8 - mA
PR /IR E) 8MHZ 25 - 0.6 - mA
XTAL 32.768kHz 25 - 1.1 - uA
HRC 25 - 0.3 - mA
PLLH (VCO=1200MHz) 25 - 4 - mA
PLLH (VCO=600MHz) 25 - 2.4 - mA
PLLA (VCO=480MHz) 25 - 2.8 - mA
PLLA (VCO=240MHz) 25 - 1.6 - mA
ADC 25 - 1.2 - mA
DAC 25 - 0.2 - mA
CMP 25 - 0.4 - mA
PGA 25 - 0.7 - mA
USBFS® 25 - 6 - mA
#* 3-15  PBHURSHEITEFE
1. AEEHEY 5 USBPHY (@150 (1 HLI, 718 50pf.

HC32F4A0 R FIEHEF M Revl.1
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3.3.5 (RIIFEIEAMERN 7

M I TR B v, MR AR fil ok B CPU PUTHIEE — 25164
o NPT IR EIEARAR . MeER SN WEFE.
«  WKUP 5| H T MEFHLAF 1L BEARARE el . Fr G I P 3 PR B 2 VCC=3.3V

M H

Ziie) ¥ A4 WARUE | BKME | B
PWC_PWRCI1.VHRCSD=1 H.

Tstop1 | MEIEREKMLEE | PWC PWRCI.VPLLSD=1, &%l 4 NMRC, 2 5
FEFERAM 34T

Tstorz | MIFIERIMeEE | RGHEPAMRC, F27{EFlash AT 8 15
VCAP_1/VCAP_ 2875 58 40.094uF 5 0. 1uF 25 35

Tepi™D | M\ Fs AR 1 e ; us
VCAP_1/VCAP_ 25255 N0.2uF 835 0.22uF 30 40
VCAP_1/VCAP_2 /%55 790.094uF 53 0. 1uF 70 80

Tepa" | M\ F B AR 2050
VCAP_1/VCAP_ 258255 N0.2uF 8345 0.22uF 75 85
VCAP_1/VCAP_ 2245 & 50.094uF 5 0. 1uF 2500 | 3000

Teps™? | M Fit AR Q3050
VCAP_1/VCAP 25255 N0.2uF 835 0.22uF 2500 | 3000
VCAP_1/VCAP_2 /%55 790.094uF 8 °0. 1uF 130 140

Tepa? | M\ Fit B AR Q4050 i ‘
VCAP_1/VCAP_2 /%55 J90.2uF 8 # 0.22uF 140 150

#* 3-16  ARTHFEARL UL g [A]
1. & K/ VCAP_I/VCAP 2 & % & 4 415 PWC PWRC3.PDTS 17 ) i {6 #H UL K .

VCAP_1/VCAP 2 a2 &N 02uF 2i#H 022uF I, 7 ZAESE N f f A 2 2 /i A ff
PWC PWRC3.PDTS £i7i5% . VCAP_1/VCAP 2 B8 A 0.094uF (34 0.1uF I, 75 E/Edk

AR 2 BT PWC PWRC3.PDTS fi7 & 17
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3.3.6  AMERETAFIRRRIE

3.3.6.1 AMERYEFEAE BT AR P

fESS BRI, XTAL fRizas <M, WA S BEOURRHE V0. SR BHE S A5 8 VO #

ARFE

i ¥ A BAME | BEME | RKRME | B
fxraL ext | P ANERE R R AR 1 - 25 MHz
Vi xtae | XTAL_INF NG| s B-F BUE 0.8*Vce - Vee Y%
Vi xtar | XTAL_INS 51 BHMIC B f & Vss . 0.2%Vce
t(XTAL) XTAL_IN_EFF8EF B [a] - - 5 ns
tHXTAL)
Dutyxrary |57 40 - 60 %

R 3-17  mIEANERH T R

HC32F4A0 R FIEHEF M Revl.1
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FDSCEXESH
3362 IR / BRCIIRE S B RS

EEANE (XTAL) WA PG —/> 4 %) 25 MHz HI&RR / Ml IRIR & e A4
FERLHI R, WS HRAS AT 3 R A L AUS AT BE M SR I IR s K 51 B, DU Eo N H 2k
ARG E R H] . A RIEIRABRFE R, B3, HES NIEMELR, EEHRSIR

PR HIIE R -

Ziine) ¥ 14 wmAME | BEUME | BKE | B
fxraL N PR i AR 4 - 25 MHz
RV St L BHL - 300 - kQ
Axtar? XTALKE & - -500 - 500 ppm
Gimmax - R 4 - - mA/V
tsuxran)™ Ja Bl [a] VCCHE, fhir=8MHz - - 2.0 ms

VCCHZE, difk=4MHz - - 4.0 ms

% 3-18 XTAL4-25MHz R #8551k
Lo PR LRIE .
2. WWHBHEGIT B R0 A8 A BRI IR A -
3. tsuxran 2 EEIRI A), EIAERMFERE XTAL A&, EEBRIFENR SMHz k% SR X B S

)0 IZAE L TARAE S IRESRAT AT, T BERE Sh IR 3 7 (AN [R] 1 2 2 AN [ o
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X Cu A Cro, SV L RN I BETE L R AL Al IR B IR 5% (1 225K HLR /)
v+ 5pF # 25pF CHAMED Z RIS RSN RS GESILRED. Cu A
Cro R/NEHAR. SIREIERETEE N MEBREEZ Cu M C KRR S.
WE Cu A Cro HIFUARES, 20K PCB Al MCU SIAIEIRAHEEN (55 H
AR ) L A PRI LA 5 10 pF).

7 B R LA IR T IR A
\\ .
e PN - XTAL_out FxtaL
% _L N L .
/ \ i E A%
— O s Re | il 4
\ | / i
\ il .
— \
= s G d R @ | XTALLIN

K 3-4 RH8MHz LRk N H
1. Rexr PEBCRT SHRERM:
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3.3.6.3 FRR/MERIETRER A R SNSRI B

IR AN B AT DA ] — N 32.768 kHz #9 db /M B IR A AL i B IR 37 o 7 2B . AE
RIF e, IR ES AT 7 8 B A R T e RE T 4oz s K SR, USRI H 25 S0
ERFER . ARIEIRGSRE O, B3 S MEMER, HERRSIRIE

PRAF L -
o 2H Rl Bk hr
Min Typ Max

FxTaL32 B - 32.768 kHz
RV S 5t L BHL - 15 MQ
Ibp_XTAL32 it XTAL32DRV[2:0]=000 - 0.8 nA
Axtarn® XTAL324% & -500 - 500 ppm
Grmmax Gm - - 56 | pA/v
TsuxTaL32 EE LS VCCRaERET - 2 s

* 3-19 XTAL32 #k¥%as itk

1. 2P RIE
2. WSHEI T N H R4 EATH B8RS
3. TsuxtaLs /&REHRIT[A], BIMERAFERE XTAL32 A&, ERMAEITEN 32.768 kHz 4R35 4

FX BRI Ao MBI T AR SRS IR A AT, P REBE &b HR ) 3 7 RO AN [R] 17 S22 25 AN )
ST Cu Al Cro, BWERKANAT SpF 2] 18pF  (MAME) [0 1R B =AM
PR GEZ I TED. Cu M Cu BIR/NEF AR . #kfilis e e i ndod
FHH L Cu M Cr WEREAE. HiE Cu M Cr KUK, ©BA0K PCB A
MCU 5l EAEHZ AN (BB AETHIE ARy 5pF). W Cu M Ca K
T 18pF, LK E XTAL32DRV[2:0]=001 (KIKZ), TFEMAEIENN 0.2uA).

AR N R VIR 2%
\\\
T TN
- CooN 1 XTAL32_o‘UT Frraies
/ \ L
/ 1 e @
— L s Re | il
\ T / o
\ o—L E‘I o
_ CL.’ XTAL32 IN
u ~ o __- -

B 3-5 KM 32.768 kHz S i8R &
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3.3.7 WERETAFIRARIE

3.3.7.1 AMEHE (HRC) HRH#

75 2 %14 w=/ME HWRIE | BRME | 26
1 - 16 .
AR MHz
12 - 20 -
F P8z - - - 0.2 %
farc
TA=-40 3| 105°C -3 - 3M %
e A TA=-20 #| 105°C 2.5 - 2.5 %
TA =25 °C -1.5M - 1.5M %
tst(HRC) HRC R #siRGFemE |- - - 15 us
# 3-20 HRC ¥Rz o4t
1. EmPE R ARAE
3372 WHEHE (MRC) #RE#
iae ¥ B/ME | BBUE | BOKME | AL
furc) AR 7.20 8 8.8 | MHz
tst((MRC) MR CHR % #i F2 5 i (1] - - 3 us
X 3-21 MRC R 24 H
1. =2 ARE
3.3.7.3 AERE (LRC) ¥
in=] S8 B/ME | EME | HKME | B4
firc) AR 278530 32.768 [37.6831V| kHz
tsiLRC) LRCHR %7 # A E I 18] - - 36 s

1 &/ RIE

HC32F4A0 R FIEHEF M Revl.1

% 3-22  LRC 577 2845k
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3.3.7.4 SWDT TR AHEE (SWDTLRC) k%=

s 2 B/ME | LEUE | KA | BAL
fsworLrc” IS o) 11O kHz
tst(SWDTLRC) SWDTLRCHE % #5 Fe € B 7] - 57.1 s

% 3-23 SWDTLRC ¥R 7% 24k
1. EmPE IR ARAE
3.3.7.5 RTC ERHNZPEE (RTCRC) #HRFHas

s 2 w/AME | RE BANE HAL
frrc) B 29.5M 32.768 3600 kHz
tst(RRC) RTCRCHR % # e i& I [A] - - 36 s

1. &l iRiE.

HC32F4A0 R FIEHEF M Revl.1

% 3-24 RTCRC R ¥ 24351
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3.3.8 PLL f#f%
s ¥ %M Min | Typ | Max | Unit
PLL PFD (Phase Frequency
fPLL_IN - 1 - 25 MHz
Detector) input clock?
frLL out PLL multiplier output clock | - 15 - 240 MHz
fVCO_OUT PLL VCO output - 240 - 480 MHz
PLL PFD input clock=8MHz,
Period Jitter System clock=120MHz, Peak- - +100 -
to-Peak
JitterprLr ps
PLL PFD input clock=8MHz,
Cycle-to-Cycle Jitter System clock=120MHz, Peak- - +150 -
to-Peak
tLock PLL lock time - - 80 120 us
% 3-25 12S-PLL (PLLA) FZEMEfFefair
i) ¥ A Min | Typ | Max | Unit
PLL PFD (Phase Frequency
frrr v - 8 - 25 MHz
Detector) input clock"
feLL out PLL multiplier output clock | - 37.5 - 600 MHz
fVCOﬁOUT PLL VCO output - 600 - 1200 MHz
PLL PFD input clock=8MHz,
Period Jitter System clock=120MHz, Peak- - +70 -
to-Peak
Jitterprr ps
PLL PFD input clock=8MHz,
Cycle-to-Cycle Jitter System clock=120MHz, Peak- - +100 -
to-Peak
tLock PLL lock time - - 80 120 us
* 326 FHRSPLL (PLLH) EZEMERERIR
1 AR RN B, DASRAS RAFI Jitter 471
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3.3.9 FEERR (N Kt

WA S, INAF O R

5 ¥ %M B/ME | L RUE | B KAE | BEAL
A, Vee=1.8 V~3.6V . 5
WFERIEN, Vee=1.8 V~3.6V - 10
Ivce 4 HE HL mA
BB AR, Vee=1.8 V~3.6V - 10
B, Vee=1.8 V~3.6V - 10
* 3-27  INTERRE
] ¥ % B/ME BRI {E BAE HAL
FYwFER [H] B FE AR 43+2%* Tpen® A8+4%* The? 53+6%* Thek'? us
Tprog
Y FE I (] HE Y FE R 1242 Tha® 14+4* Tha? 164+6* Tha® us
Tcrasc(l) ﬁ%ﬁ%ﬁ% HTJ‘ I‘Eﬂ - 16+2%* Thclk(z) 18+4* Thclk(z) 20+6* Thclk(z) msS
Tinas'” AP ] - 16+2* Tha® 18+4* Tha? 20+6* Tha® ms
* 328  INAFYRAEEE ERIN [H)
1. &=/ NAARE .
2. Thex A CPU AR 1 F 3.
HiE
5 e 21 A AL
B/ME
Nend YafE, PRI |Ta=85°C 10 keycles
Nend PRI Ta=285°C 10 keycles
Thret s RAT7 HARR Ta=85°C, after 10 kcycles 10 Years

% 3-29

HC32F4A0 R FEHETF M Revl.1

DA P45 URHIORT B 80 OR A7 UT PR
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3.3.10 HAHET
A R 2 T B 7 Y6 05 AT R AR (ESD LUD,  BARA i Ho1E M /S Use v )y
T (B

3.3.10.1 EHJE (ESD)
W YE ARl 5] AL A, X EEASFEAS B 510 N & BB . IR 77 & JESD22-

A114/C101 i,

e 2 %14 BAE | B
Vispmsmy | BRI HE (AR Ta=+25°C, 4 JESD22-Al114 Fr#fE | 2000
v
Vispepmy | BRI HEE (58 BB Ta=+25°C, f4 JESD22-C101 il | 500

% 3-30 ESD %
3.3.10.2 4 Latch-up
NV Latch-up PERE, 75 Z2X050 7 AT 1 I E A2 Latch-up i1
o RHEEAN FLE AL AN 5| B I
o XPHAREA . FHAITTECE VO g B0 B A

XA ST 4 EIA/JESD 78A IC Latch-up Anifk.
75 SH Z Jis BAfE LKA

LU ¢ & Latch-up Ta=+105°C, £i& JESD78A #rifE 200 mA
#* 3-31 #3 Latch-up ik
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3.3.11 T/O ¥ 045

R A etk
s ¥ % B/ME | AUME | BKME. | SBAL
A Schmittfi A HLF- 1.8<V(¢c<3.6 - - 0.2Vce
Viu Schmittfi A /& HL - 1.8<V(¢c<3.6 0.8Vce - -
Vhys Schmitt4iy A\ i i 1.8<Vce<3.6 - 0.2 -
Vss<sVinsVee - - 1 HA
Iixg" /0% Nt 5 i
Vin =55V - - 10 nA
55 -7
Rpy("@0®) . - Vin = Vss - 30 - kQ
e EEN G
PA11/USBFS_DM
55 T i PA12/USBFS_DP
Rpp@®@ ViNn=Vcc - 500 - kQ
NN PB14/USBHS_DM
PB15/USBHS_DP
PA11/USBFS_DM
PA12/USBFS_DP
- - 10 - pF
PB14/USBHS_DM
PB15/USBHS_DP
| kR
Cio [/O5| JHIH 2
PA11/USBFS_DM
PA12/USBFS_DP
- - 5 - pF
PB14/USBHS_DM
PB15/USBHS DPx
SR AR T

* 332 1O Bt

1w LRIIE .

2. FEAFHEFREEST Vect03V, B4i%k N3 Ef / Fhi .

3. X} PAI11/USBFS DM. PA12/USBFS DP. PB14/USBHS DM. PB15/USBHS DP ifi &, hx )
s& USB g XMy GPIO ()55 ERAERHIHEME . % T USB Mgl b3/ T i FHIG 2%
“USB #2 FIURHE F1 .

4. {X PA11/USBFS DM.PA12/USBFS DP.PB14/USBHS DM.PB15/USBHS DP £ §5 i HifH,
H—BEAH.
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it B

GPIOCGH % N/ H ) T $2 A e R+H20mA. ) Fi7 HL I B FELVAT
PC13. PC14. PC15. PI8 HyH FE VLB VR FE IR, 7R R AR #1125 2F: Yo (PC13.
PCl14. PC14. PI8) <20mA.

W EE
EhiE | /5 B8 %A B/AME | BBUE | BRKRE | B
Vo V@ I HL P4 - - 0.6
N Lio=t1.5mA, 1.8<Vc<2.7
Vor'"® e P g HY Vcce-0.6 - -
[ Ve | g : Y
K9] N Lo=t3mA, 2.7<Vcc<3.6
Vou"® | &y HSFar HY Vee0.6 - -
Vor"@ | K P - - 1.3
L I]o=i6mA, 27§VCC§36
Vor'"® e HEL P Vee-1.3 - -
VoD@ | K H P H - - 0.4
N Lio=t3mA, 1.8<V¢c<2.7
Vor'"® e HEL P Vec-0.4 - -
| Ve | T : : 0.4
HRz) N lio=t5mA, 2.7<Vc<3.6 \
VorV® e P A HY Vec-0.4 - -
VoD@ | K HSF - - 1.3
N Lio=t12mA, 2.7<Vcc<3.6
VorV® e P A HY Vee-1.3 - -
VoD@ | K SPoar - - 0.4
N Lo=t6mA, 1.8<V¢c<2.7
Vou™® |y Po Vee-0.4 - -
| Ve | (e : - | o4
e — To=t8mA, 2.7<Vc<3.6
Vou™® | P Vee-0.4 - -
Vo V@ | % HL P4 H - - 1.3
— Lio=+20mA, 2.7 <Vce<3.6
VorV® = P HY Vee-1.3 - -
* 3-33 LR
2 M ARAE

FFH) Lo BERRL—EHIER 3-3 HRUE FILXT i RBUE o Lo (VO i F A H] 51 D 2
F—E AR Tvsso
3. M Lo FIHIRLAURZGENER 3-3 ol L0t o RBE M, Tio (VO i FANE ] 5] D (1)
SR Tvecs

HC32F4A0 R FIEHEF M Revl.1
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HUADA SEMICONDUCTOR

BN AR B
L A= 5 SH 49 B/ME | RUE | B | BAL
Cr=30 pF, Ve 2.7V - - 20
Cr=30 pF, Vee1.8V - - 10
fmax(I0)out [ H KAHRD MHz
CL:10pF, Vec>2.7V - - 40
Cr=10pF, Vcc>1.8V - - 20
Iz
C.=30 pF, V2.7V - - 15
W R T
t(I0)out C1=30 pF, Vcc=1.8V - - 25
BN ] A IR & ns
t(10)out N ) Ci=10pF, Vcc>2.7V - - 7.5
e HELSP b T TR
Ci=10pF, Vcc>1.8V - - 15
Ci1=30 pF, Vcc=> 2.7V - - 45
Ci=30 pF, Vcc>1.8V - - 22.5
fmax(I0)out | KAFRD MHz
Ci=10pF, Vcc>2.7V - - 90
Ci=10pF, Vcc>1.8V - - 45
H k)
Ci=30 pF, Vcc>2.7V - - 6
Ui MR S
t(10)out X C1=30 pF, Vcc>1.8V - - 10
PN TR) S SR A & ns
t(10)out N Ci=10pF, Vcc>2.7V - - 4
e B TR
Ci=10pF, Vcc>1.8V - - 6
C1=30 pF, Vcc>2.7V - - 100
C1=30 pF, Vcc>1.8V - - 50
fmax(lO)OUt %ﬁiﬁﬁ M MHz
Ci=10pF, Vcc>2.7V - - 180
Ci=10pF, Vcc>1.8V - - 100
[SL )
) Ci=30 pF, Vcc>2.7V - - 4
W E R T
t(I0)out X Ci=30 pF, Vcc>1.8V - - 6
PN [R) S R A & ns
t(10)out N ) Ci=10pF, Vcc>2.7V - - 2.5
e P BT )
Ci=10pF, Vcc>1.8V - - 3.5

*£ 3-34 1O TRk
KIRLE K 3-6 F5E Lo

1. &
2. FUERHAE CLZUK PCB A1 MCU 5| IR FEAE N (5] 15 AR P Ha 25 m R s At 5
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N 10 pF).

e 90%  90%
ik EZEC b ° °

0y H R

10%

I
«—»l

|
taoyout > traoyout

1 LI
I‘ Ll

BRIEEM: (t+t) < (2/3)T 3 H.Duty cycle= 50%45% (% HLZAC,
TE “HINPRHASTUREPE” /ISR “ K7 — R dbrs)

K 3-6 1/0 AZidr: e X

3.3.12 HRPWM

5 ¥ BAME | BRBME | BOKfE | B

t_hrpwmres HRPWM 73 #F2% - 50 - ps

% 3-35 HRPWM 4514
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3.3.13 I2C O

tsusta | thosTa
Loy

FRERE, (SMD PUEER (FMD o
i) ¥ - - AL
Min Max Min Max

fscL SCLA 0 100 0 400 kHz
tHD;STA R 2644/ B H 4 25 4 Hold 4.0 - 0.6 - us
tLow SCLAIK H*F 4.7 - 1.3 - us
tHIGH SCL= H 4 - 0.6 - us
tsu;sTA TR 251 Setup 4.7 - 0.6 - us
tHD;DAT i&*ﬁjHOld 0 - 0 - us

50+ 50+
tSU;DAT 4 Setup - - ns
tIZC%?‘EDJ%‘I‘ﬁ#ﬂ t]ZC%iﬁHJ i
tr SCL/SDAT) _E F s} (1] - 1000 6.5 300 ns
tr SCL/SDAF) T B[] - 300 6.5 300 ns
tsu;sTo %JJ:%{ﬁFSetup 4 - 0.6 - us
15 1 25 AR BT 46 26 A TR
tBUF R 4.7 - 1.3 - us
BUSZE [N I [H]
Co Uik ek - 400 - 400 pF
# 3-36  12C HAERME
} / \/ J VAR
SDA
[t / t A _____ r‘ / /\ tpﬁ \ TsusTO tBUF L

HC32F4A0 R 5545 F 1 Revl.1

r tsupar
}SJ ) (A SR \_
Start ,t‘ - o Restart STOP
B 3-7 12C MZFEE X
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HUADA SEMICONDUCTOR

3.3.14 SPI B4

ik S i B/ME BAE L0
tw(SCKH) SCK high and master mode #4 Tpetki-1#1 Tpetki+1#1 ns
low time 1.8V<Vces3.6V
slave mode 3xTpeki-1#1 3xTpekit1#1 ns
1.8V<Vces3.6V
tw(SCKL) master mode 4 Tpelk1-1#1 Tpeik1*1+1 ns
1.8V<Vce<3.6V
slave mode 3xTpeiki-1#1 3xTpeki 1+ ns
1.8V<Vce<3.6V
tsu(ST) Data input setup|slave mode 4 - ns
time 1.8V<Vce<3.6V
tn(ST) Data input hold|slave mode 3 - ns
time 1.8V<Vcees3.6V
t(SO) Data output valid | slave mode - 15 ns
time 2.7V<Vcc<3.6V
slave mode - 26
ns
1.8V<Vee<<2.7V
tsu(MI) Data input setup| master mode 5 - ns
time 2.7V<Vcc<3.6V
master mode 9 -
ns
1.8V<Vee<<2.7V
th(MI) Data input hold| master mode Toelk1*1 - ns
time 1.8V<Vces3.6V
tu(SS) SS setup time slave mode 6 x Tpelk1 *1 - ns
1.8V<Vces3.6V
master mode 54N X Tk *¥1%2 | - ns
2.7V<Vcc<3.6V
master mode -10HN x Tek| -
1.8V<Vce<2.7V *1%2 "

HC32F4A0 R FIEHEF M Revl.1
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tn(SS) SS hold time slave mode 6 x Tpelk1 *1 - ns

1.8V<Vces3.6V

master mode 54N X Tk *¥1%3 | - ns

2.7V<Vce<3.6V

master mode -104N x Tkl -
1.8V<Vee<2.7V 143 "
ty(MO) Data output valid | master mode - 4 ns
time 2.7V<Vcc<3.6V
master mode - 9 ns

1.8V<Vce<2.7V
% 3-37 SPI HEA R

*1:Tpet AEFRITEF PCLK () 1 DN, Tea & T8 SPLIBAS R0 1 AN .

*2:N=1~8 1% /7%% SPI CFG1.MSSI[2:0]%E

*3:N=1~8 M%7 /7%% SPI CFG1.MSSDL[2:0]#k € -
*4: t(SCKH)F1 t(SCKL) %15 i1 SPI_CFG2.MBR #5E, ##&FFIF{E N SPI_ CFG2.MBR=0 [J{H.
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HUADA SEMICONDUCTOR

tsu (SS
SS input aﬁ S . a‘ tn(89) F
CPHA=0
CPOL=0 ty (SCKH)
SCK
input t, (SCKL)
CPHA=0
CPOL=1
ty (S0) — «
MISO output MSB out >< LSB out
teu (SI)H‘ o
MOST input don’ t care>< MSB in >< LSB in ><don’ t care
— th(SI) e

3-8 SPI timing diagram -slave mode and CPHA=0

SSO input % ta(SS) |

H‘ £ (59) h

t, (S0) —

MISO output

CPHA=1
CPOL0 t, (SCKH)
SCK
input | t,(SCKL)
CPHA=1
CPOL=1

MSB out >< . >< LSB out

o (SD—

MOSI input don’ t care><

MSB in >< LSB in ><don’ t care

—

th(SD)

K 3-9 SPI timing diagram -slave mode and CPHA=1

HC32F4A0 R 5545 F 1 Revl.1
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HUADA SEMICONDUCTOR

tsu (SS)
SS outputl‘ e P N _ £ (SS) S
CPHA=1
CPOL=0 ty (SCKH) / \
SCK
output Lty (SCKL)

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

SCK
output
CPHA=1
CPOL=1
tsu (MI)H [ —
MISO input don’ t car MSB in >< LSB in ><don’ t care

—th (MD -
et (MO)

>< MSB out >< ce >< LSB out ><

MOST output

K 3-10 SPI timing diagram -master mode

3.3.15 QSPI & 4%

Gine) 2% B/ME BOAfE HBhr
toscye QSPCK clock cycle 2 48 thelk
toswH QSPCK high level toscyc>0.4 - ns
toswL QSPCK low level toscyc>0.4 - ns

data input setup time (2.7V~3.6V) 5 - ns
tsu data input setup time (1.8V~2.7V) 5 ns
data input hold time (2.7V~3.6V) 11 - ns
tiH data input hold time (1.8V~2.7V) 15 ns
too data output delay - 4 ns
ton data output hold time 0 - ns

HC32F4A0 R FIEHEF M Revl.1
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HUADA SEMICONDUCTOR

tQscyc

QSCK

tQSWH

tQSWL

QSSN \

QSCK

QSIO (input)

/ tSuU

QSIO (output)

MSB

tOD

A

OATA

tOH

\

A

\

( DATA

- X

HC32F4A0 R FIEHEF M Revl.1

Page 94 of 142




FOSC £A%:54

HUADA SEMICONDUCTOR

3.3.16 I2S O

i) P RETEAR FMF B/ME | BKE | BA
fmcx 12S main clock output - 256 *8K | 256*Fs | MHz
Master data: 32 bits 20 64*Fs
fck 128 clock frequency MHz
Slave data: 32 bits - 64*Fs
12S clock frequency duty
Dck Slave receiver 30 70 %
cycle
t(WS) WS valid time Master mode - 6
tsl(WS) WS setup time Slave mode 7.5 -
tW(WS) WS hold time Slave mode 6 -
Master receiver (2.7V~3.6V) 22 -
ta(SD_MR)
Data input setup time Master receiver (1.8V~2.7V) 25
tw(SD_SR) Slave receiver 7 -
ns
tW(SD_MR) Master receiver 0 -
Data input hold time
tW(SD_SR) Slave receiver 7 -
t«(SD_ST) Slave transmitter(after enable
- 24
tW(SD_ST) edge)
Data output valid time
Master transmitter(after enable
t,(SD_MT) - 10
edge)
* 3-38 128 HLAHEME
1. Fs: 128 RFEHIR

HC32F4A0 R FIEHEF M Revl.1
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HUADA SEMICONDUCTOR

I..

v tc(CK) N
| [ —_—— -
1 ! | 1
CK input ] | | |
| tw(CKH) ! | ! 1
K % 3 ! I thws)
| y  w(CKL) : |
WS input : | N |
| ! | !
Su(Ws)T T _———-
| ! t—v(sp_sm) leyh(SD_ST)
t —_————-
SDtransmit X LSB transmit IVISB transmit Bitn transmit LSB transmit
tush SR) , tGbsR  , .~ ~
SDreceive >< LSB receive MSB receive Bitn receive x LSB receive
3-11 128 MAESRET P (Philips B30
tc(CK) tf(CK) tr(CK)
k N] 3
| I - -
| | | | |
CK output ] h 1 | )
| I w(CKH) ! | ! :
v(WS) K * v, " th(WS)
: y  W(CKL) : |
WS output | : | :
| . | . o
I ! | ' I, (th(SD_MT,
! I | (SD_MT) th(SD_MT)
SDtransmit X LSB transmit X VSB transmit Bitn transmit LSB transmit
—— \—— — — - — -
GU(SD_MR) | T(SD_MR)
SDreceive X LSB receive MSB receive Bitn receive x LSB receive
Kl 3-12 128 EREARFP (Philips H3O

HC32F4A0 R FEHETF M Revl.1
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3.3.17 CAN FD/CAN2.0B ¥ O
CANx_TX 1 CANx_RX ¥ HHFE, 827 3.3.11 VO i .

3.3.18 USB Ok

Symbol Parameter Conditions Min” | Typ. | Max.) | Unit
Vee TAEHE - 3.09 - 3.6 A4
Vi i NI - - - 0.8 A4
HiIN | Vi N = LT - 2.0 - - A\
Vb1 FE N RIBUE - 0.2 - - Vv
Vem ZE oy HAE R - 0.8 - 2.5 A4
VoL KK | Ri=1.5kQ to 3.6V - - 0.3 \V
Vonu st e BT | Ri=15kQ to VSS® 2.8 - 3.6 A4
Vcrs Cross-over H & C=50pF 1.3 - 2.0 \
‘ C1=50pF,
tr st ] 4 - 20 ns
v 10%~90% of [Von-Vo|
‘ C1=50pF,
tr T B[R] 4 - 20 ns
10%~90% of [Vou-Vou|
T A B
tREMA C1=50pF 90 - 111 %
tr/tF
Rep FhiHH Vin= Vce. in host mode - 15.0 - kQ
Vin= Vsg, idle state 0.900 1.2 1.575 kQ
Rpy® st AN E
Vin= Vss, in device mode 1.425 2.3 3.090 kQ
Zorv iy B BT Driving high or low 28 36 44 Q

% 3-39  USB Full-Speed H 451
1. BT W REET R A1 .

2. TAFHUEFEZE 2.7V I, F5AT{RIE USB Al UK 25 1 ThRE, (EANBE CRIE SC B 1) USB 42id HL/<,
RitE, JEHETE 2.7 3 3.0V [ Ve B G LN 23 4842

3. w7 LRIIE.

4. RyZEEFZ USB AfIRE) #8113 .

5. DP. DM ¥ FJE 3 A% eR I L PHLBEAT BHATLUL RS,  Driver it R 5% UL BC HBH -

6. DP. DM ¥ HIER AMEZ Edr/ P, PHY P C AR .
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Symbol Parameter Conditions Min. | Typ. | Max.!’ | Unit
fIN | Vee TAEH - 3.0 - 3.6 \Y%
Vi NG - - - 0.8 \Y%
Vin PN - 2.0 - - \Y%
Vi ZEor N RIBUE - 0.2 - - \Y%
Vem Zor IR - 0.8 - 2.5 A4
it | Vou A I P R;=1.5kQ to 3.6V® - - 0.3 \Y%
Vou A Y R;=15kQ to VSS@ 2.8 - 3.6 \Y%
Vcrs Cross-over Hi, [t Cr=200pF~600pF 1.3 - 2.0 v
tr T ] C1=200pF~600pF, 75 - 300 ns
10%~90% of [Von-Vor|
tr I BB (] C1=200pF~600pF, 75 - 300 ns
10%~90% of [Von-Vor|
tREMA BT R A B C1=200pF~600pF 80 - 125 %
tr/tp
Rep e ANz Vin=Vce, in host mode - 15.0 - kQ
Zorv e AT Driving high or low 28 36 44 Q

# 3-40 USB Low-Speed Hi /< 45
1. B W RET R A1 .

2. TARHEFEZE 2.7V I, PyalfRilk USB EICR ST EE, (HARELRIE SR USB (RIE L
Rk, JE#FAE 2.7 3 3.0V I Vee BETEE N 251,

3. ENALRIE.

4. RoAERZE USB IH YRS 1 118

5. DP. DM ¥ FIJC s A% A5 1B F FHBEAT BT UL T, Driver %t O AL 551V BC HUFH

6. DP. DM ¥ o b Edi/ NP, PHY WAL

Cross Over
_ _ Point
Differential
data lines ) ~\ 7
Vcrs --------17 4 E
VSS

_>i tr ;4_

K 3-13 USB LA/ F &SR] J2 Cross Over HLJE & X
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s SHO %14 B/ME® | #AEE® | BKE?P | BAL

tsc FEHIME 5 @A A 3.0 - - ns

tHC FEHIME T PR FR 1) 2.0 - - ns
2.7V<Vcc<3.6V

tsp U g S A 3.0 - - ns
CL=20pF

tHp B AR R [A) 2.2 - ns
-40~105C

toc/ton | BUHE/A%EHIE S5 H AR 4.5 75 10.6 ns

% 3-41 ULPIHS o0 5725
1. ULPI CLK 8} 75 287§ UTMI+ Low Pin Interface Specification,Revision 1.1,20/10/2004 B 13CiE

5E o
2. NN 10 M E N EIRE.

. —\_ /—\_/ —\_ \____/

tse |tn
ULPLDIR / \
ULPI_NXT

tso | tho
ULPI_DATA(IN) i l
t[)c tDC
ULPI_STP _L/

ULPI_DATA(OUT) >< ><

K 3-14 ULPIINFHE
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3.3.19 ETHMAC %

3.3.19.1 SMI¥EO

Symbol Parameter Min Typ Max Unit
t mdc SMI_MDC #i Hi i % 405 420 425 ns
t mdo d SMI_MDO % iR ER ] (2.7V~3.6V) - - Tpclk1+9 ns
SMI_MDO i HHiRZE/ 8] (1.8V~2.7V) - Tpelkl+12 | ns
t mdi_s SMI_MDI %i N\ Setup H [7] 11 - - ns
t mdi_h SMI_MDI 4ii \ Hold I 8] 0 - - ns

# 3-42 ETHMAC_ SMI % 45

K ___________________________ _N
| |
| |
SMI_MDC m
| |
do_d '

SMI_MDO

| tmdi_s |t_mdi_h
=== > >
| ]

| o\
SMI_MDI >< j
I

Kl 3-15 ETHMAC-SMI £ 1 £ &
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3.3.19.2 MII 0

Symbol Parameter Min Typ Max Unit

t mii_tx_clk MIL_TX_CLK 804 A4 - 40 - ns
t mii_txen d MIL_TX_EN % iR ZERS 7] (2.7V~3.6V) 5 - 15 ns

MII_TX_EN % iR ] (1.8V~2.7V) 5 21 ns
t mii_txer d MIIL_TX_ER %R IERE] (2.7V~3.6V) 5 - 15 ns

MII_TX_ER #iitHiBZERT[a] (1.8V~2.7V) 5 21 ns
t mii txd d MII_TXD % tH IR ZERS 6] (2.7V~3.6V) 5 - 15 ns

MIL_TXD % iR ZEft ] (1.8V~2.7V) 5 21 ns
t mii_rx_clk MII RX_CLK i #h4 A\ AT - 40 - ns
t mii_rxdv s MIL_ RX_DV f#ii A Setup Hf [i] 8 - - ns
t mii rxdv h MIL_ RX_DV #ii A\ Hold i [d] 4 - - ns
t mii_rxer s MII_RX_ER %\ Setup i ] 8 - - ns
t mii rxer h MII_RX_ER % A\ Hold I [f] 4 - - ns
t mii_rxd s MII_RXD %\ Setup i [&] 8 - - ns
t mii rxd h MIL_RXD #ii A\ Hold f [iF] 4 - - ns

#* 3-43 ETHMAC MII % 454

| t_mii_tx_clk |
K_ __________________________ _)'
| |

MII_TX_CLK m
| |
| t_mii_txen_d !
: t_mii_txer_
| t_mii_txd_d
DI >

MIL_TX_EN f |

MII_TX_ER | ><

MII_TXD '
|
|

K 3-16 ETHMAC-MII 3 % B E S )7 E
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HUADA SEMICONDUCTOR

| t_mii_rx_clk |
|

£ mii_rxdv_s | t_mii_rxdv_h
t_mii_rxer_s | t_mii_rxer_h
t_mii_rxd s: t_mii_rxd_h

N

|
| |

MII_RX_CLK 4/—\—_/—\—/—\
| |

MII_RX_DV
MII_RX_ER
MII_RXD

A A

3.3.19.3 RMII O

3-17 ETHMAC-MII # N5 58 FE

|
M DT >
| |
|
|

|
| t_rmii_txen_d
! t_rmii_txd_d

Symbol Parameter Min | Typ | Max | Unit

t rmii_clk RMII_REF _CLK &% #hi A% - 20 - ns

RMIL_TX_EN iy tHiR4ERf 7] (2.7V~3.6V) 5 - 12.5 ns
t rmii txen d

RMII_TX_EN #ijtHiRiEmf ] (1.8V~2.7V) 5 15 ns

RMII_TXD #i iR ZEff (i) (2.7V~3.6V) 5 - 12.5 ns
t rmii_txd d

RMII_TXD %t iR 2Eff (] (1.8V~2.7V) 5 15 ns
t rmii_crsdv_s RMII_CRS DV #ii \ Setup i [i] 4 - - ns
t rmii_crsdv_h RMII_CRS DV #ii X\ Hold ] 2 - - ns
t rmii_rxer s RMII_RX_ER #ij\ Setup i [H] 4 - - ns
t rmii_rxer h RMII_RX_ER #i X\ Hold ] 2 - - ns
t rmii_rxd s RMIL_RXD fii \ Setup ] 4 - - ns
t rmii_rxd h RMII_RXD #i A\ Hold I [] 2 - - ns

#* 3-44 ETHMAC RMII % 454
t_rmii_clk |

RMII_REF_CLK m
I

RMII_TX_EN
RMII_TXD

>

T
t_rmii_crsdv_s | t_rmii_crsdv_h
t_rmii_rxer_s | t_rmii_rxer_h

RMII_CRS_DV
RMII_RX_ER
RMII_RXD

XX

K&l 3-18 ETHMAC-RMII £ 11} 7 &

HC32F4A0 R 5545 F 1 Revl.1
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3.3.20 USART ¥4

75 2 w=/ME BANE E==R 75
UART 4 .
tc c /‘? E‘ % :Fll: :/H\: % t
y LTPN o 4 A £ Hﬂ‘%#‘lﬂi*ﬁfﬁ 5 i PCLK1
tekw iﬁﬁ]\ﬁﬂ‘ﬁ]‘iﬁég 0.4 0.6 tcyc
toke | BN T A] - 5 ns
toke | BN BRI TA] - 5 ns
e
BESERATH i Bl R AR - 2 s
t 2.7V<Vce<3.6V
TD
PR 3% SEAR I} [A] -
1.8V<Vce<2.7V TR ) 30 ns
B TR .
t 2. 7V<Vee<3.6V RhalEg 17 ; ns
RDS
B ST ) S
1.8V<Vce<2.7V RhaiEg 23 ) ns
tron | BRUSCERHE PRAF R [A] A [) A5 = 5 - ns
% 3-45 USARTAC )7
B BEBRRR
P BB PCLK1/8
UART
AN B PCLK1/6
BN FEED R 2.7V<Vee<3.6V 12.0Mbps
BHEPFEIPRE 1.8V<<Vee<2.7V 8.0Mbps
* 3-46 USARTAC W%
Terw 158 feks
4_
N ﬁﬁ
< o =

K 3-19 USART I 4ft 7
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HUADA SEMICONDUCTOR

CKn

trpr

Y

3-20 USART (CSD) % N it

3.3.21 JTAG B4

Synbol Item Min Typ Max Unit
tTCKeye JTCK clock cycle time 50 - - ns
tTckH JTCK clock high pulse width 15 - - ns
trekL JTCK clock low pulse width 15 - - ns
tTeKr JTCK clock rise time - - 5 ns
treks JTCK clock fall time - - 5 ns
trvss JTMS setup time 10 - - ns
tT™Ssh JTMS hold time 10 - - ns
troIs JTDI setup time 10 - - ns
trDIn JTDI hold time 10 - - ns
trpod JTDO data delay time 10 - 25 ns

* 3-47 JTAG 3115

HC32F4A0 R FIEHEF M Revl.1

Page 104 of 142




FOSC £A%:54

HUADA SEMICONDUCTOR

P tTCKcyc L
tTCKH
JTCK tTCKf
<ITCKr
tTCKL
3-21 JTAG TCK 45
JTCK
tTMSS tTMSH
JTMS
P tTDIS | tTDIH
JTDI
< tTDOO >
JTDO

HC32F4A0 R 5545 F 1 Revl.1

K 3-22 JTAG %y N
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HUADA SEMICONDUCTOR

3.3.22 SWD ¥4

Synbol Item Min Typ Max Unit
tSWCLKeye SWCLK clock cycle time 50 - - ns
tswcLKkH SWCLK clock high pulse width 15 - - ns
tswerke SWCLK clock low pulse width 15 - - ns
tSWCLKr SWCLK clock rise time - - 5 ns
tsweLks SWLCK clock fall time - - 5 ns
tswois SWDI setup time 10 - - ns
tswpih SWDI hold time 10 - - ns
tswpod SWDO data delay time 10 - 25 ns

# 3-48 SWD 14
P tSWCLKcyc N
tSWCLKH
SWCLK
| (ISWCLKr

HC32F4A0 R FIEHEF M Revl.1

tSWCLKL

SWCLK / \

K 3-23 SWD SWCLK 4

tSWDIs tSWDIh

Y

SWDI

| _tswpod

SWDO

Kl 3-24 SWDIO N4
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3.3.23 ETM EO4pHE

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]J3:0] output delay time 1.6 - 8.4 ns

% 3-49 ETM 214

P tTRCKcyc N
tTRCKH
TRACECK tTRCKf
(L TRCKr
tTRCKL

Kl 3-25 TRACE IN4h

TRACECK

TRACED[3:0] ><

& 3-26 TRACE DATA %!

tTRPd tTRPd
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3.3.24 12 {7 ADC Hfk
i) S M B/ME HAYE BRAE | B
Vavee  |HLIE 1.8 - 3.6
Vrern!) | IESHHE 1.8 - Vavee
e TR
1 - 60
Vavec=2.4 ~3.6V
fanc ADC Bl Bl |l TAERCR MHz
Vavee=1.8 ~2.4V 1 ) %
AR I3 T AR 1 - 8
VAN et 58 VREFL - VREFH \Y
RaN LA TPANLEE AN A - - 50 kQ
Ranc KEETFOCHE - 3 6 kQ
Canc WS RAERN R LA |- - 4 7 Pf
to fith R 2% e 4 e IR fapc = 60 MHz - - 0.3 s

HC32F4A0 R FIEHEF M Revl.1
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5 e 21 %A B/ME | BEE | BKE | BEAL
B X 0.183 - 4.266 us
ts SRAFI [A] fabc=60MHz
11 - 255 1/ fapc
fADC = 60 MHz
N 0.4 - - us
12 iR
fADC = 60 MHZ
I A R 1 o 037 . : s
tcony B 10 S8R
(ELHE R AL [H])
fADC = 60 MHZ
» 0.34 - - us
8 PLorHER
20%] 268 (CRFENTE] Ts+ BYGEIT n A1y HE%+1) 1/fapc
fs 12 i #E3 H.ADC - - 2.5 Msps
fADC = 60 MHZ
tst b HL 7] - 1 2 us

% 3-51 ADC #1 (&
1. 0<VAVCC-VREFH<1.2V
AR 1: RAIN BREAR

k—1
Ryn = —R
AN fapc X Capc X In(2N*2) 4pe

ER AR D ATFHEEiRZE{KT 1/4LSB M KIS, Hf N=12 (12 fi7
PER), k A ADC_SSTR 2 {788 HH 8 SR SIRE ) A%
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HUADA SEMICONDUCTOR

5 ¥ s WARUE | BAME | B
Er LR +4.5 +6 LSB
Eo A% 22 fapc=60MHz +3.5 +6 LSB
Eg Has R A< Ko +3.5 +6 LSB
Ep Ay JE LR iR 22 Vrera =Vavcec=2.4 ~3.6V +1 +3 LSB
EL AVAE IR RER S £1.5 +4 LSB

# 3-52 ADCI23 IN0O~3. ADCI2 IN4~9. ADCI2 IN14~15. ADC3 IN16~19 #ij \iBi& K& @
fapc=60MHz

i) ¥ A WAME | BKME | B
Er Y] 1 22 +4.5 +6 LSB
Eo A== fapc=8/30MHz +3.5 +6 LSB
Eg WA IR % A< Ko +3.5 +6 LSB
Ep" T AR LR iR 22 Vrern =Vavee=1.8V +] +3 LSB
EL Uy ARt in 2z +1.5 +4 LSB

# 3-53 ADCI123 IN0~3. ADCI2 IN4~9. ADCI12 IN14~15. ADC3 IN16~19 i NiHiE s & @

1. & RIE.

fapc=8/30MHz

in=] S5 %14 B/ME | BKME | AL
ENOB | H®fi%k 10.5 - Bits
fapc=60MHz
SINAD  |fEMEi& L . 64.3 - dB
) M B 42k
. i NI BHPt=00hm
SNR (ML ' 64.4 ] dB
VREFH :VAVCC:2-4 ~3.6V
THD SO R - -78.1 dB

# 3-54 ADCI23 IN0O~3. ADCI2 IN4~9, ADCI2 IN14~15. ADC3_IN16~19 ¥ @itk E@

HC32F4A0 R FIEHEF M Revl.1
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EXESHE

HUADA SEMICONDUCTOR

s SH %14 B/ME | BRRE | 2L
ENOB | H&fi%k 10.6 - Bits
fapc=8/30MHz B
SINAD |{EMeiE L N 67.0 -
e N5 S i=2kHz
. i N VB BHH1=00hm dB
SNR EL 354 67.1 -
Vrern =Vavec=1.8V
dB
THD SO R - -75.1

# 3-55 ADCI23 IN0O~3. ADCI2 IN4~9. ADCI12 IN14~15. ADC3 IN16~19 ¥ \iBi& ¥ @

fapc=8/30MHz

i) ¥ A HWAME | BKME | Bz
Er LR £5.5 +7 LSB
Eo Tt iR 2= fapc=60MHz +4.5 +7 LSB
E W ai R AP I<1Ko +4.5 +7 LSB
Ep T AR L iR 2 Vrern =Vavece=2.4 ~3.6V +1.5 +3 LSB
EL AV IR RERr S +£2.0 +4 LSB

# 3-54 ADCI12 IN10~13. ADC3 IN4~15 % NilliE s & @ fapc=60MHz

s ¥ A WRIE | BKME | B
Er Hax iR 7 +5.5 +7 LSB
Eo kiR % fAnc=8/30MHz +4.5 +7 LSB
Eq R 2 AR HPI<1Ko +4.5 +7 LSB
Ep" W AE L iR 22 VrerH =Vavece=1.8V +1.5 +3 LSB
E.M RSt iR % +2.0 +4 LSB

# 3-56 ADCI2 IN10~13. ADC3 IN4~15 ¥ Nil il ¥ % @ fanc=30MHz

1. &P RIE.

HC32F4A0 R FIEHEF M Revl.1
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FOSC £A%:54

HUADA SEMICONDUCTOR

s SH %14 B/ME | BRRE | 2L
ENOB | H&fi%k 10.5 - Bits
fADC:6OMHZ dB
SINAD |{EMeiE L N 64.4 -
" NS 5 4i=2KH
. & N\ JEFH$1=00hm dB
SNR EL 354 64.4 -
Vrern =Vavec=2.4 ~3.6V
s dB
THD SO R - -80.3
#* 3-57 ADCI2 IN10~12. ADC3 IN4~15 % N\ N #1820 6 @ fanc=60MHz
e 2 %14 B/ME | B KME | BAL
ENOB | H %%k 10.6 - Bits
fapc=8/30MHz 4B
SINAD |{EMEiEM L = 66.6 -
o M B Hi=2kHz
. i NJR P $1=00hm dB
SNR EL Y54 66.8 -
VrerH =Vavece=1.8V
s dB
THD OB KR - -79.4
#* 3-58 ADCI2 IN10~13. ADC3 IN4~15 fi N i N #8358 % @ fapc=8/30MHz
in=] S5 %14 WA | BANE | B
Er 2% R +6.0 +8.0 LSB
Eo ks 22 fAnc=60MHz +6.0 +8.0 LSB
Ec iR 22 i NJRFEHI=1Ko +6.0 +8.0 LSB
Ep oAk MR Z Vrern =Vavee=2.7~3.6V +2 +3 LSB
EL AR iRz +3 +4 LSB

#£ 3-9  ADCHRAFREE BB IEFS B @ fapc=60MHz
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V/VREFH

4096 Ee
—

4005 | -7
4094 @) —
4093 ” 7

1LSBIDEAL=

|
|
|
' /{jj :
_ - |
7 - |
6 @ !
> | |
4 4 ) I
3 1 |
2] JI,AAI"H_I_’ |

L1 L g SBegay S .

I I I I 7/ T 1 ] ] >
1 2 3 456 7 4093 4094 4095 4096

VAVSS VAavcc

K 3-27 ADC ¥ i
1. HiESW LR EKE.

2. Skhrflhmih2E

3. HRAEAEHIHIZ.

4. AR

5. Er= RURTABERZE: SRBRANSRAR AL 2 1] ) e K R o
Eo= fWiZIRZE: &5 RSLPREG AN — UCE AL 40 8] 1Y) i 25
Eg= MmiRZ: 5 RERR MR R — R SCBRFE 49 1] ) 1 25
Ep = il AFLeiEiREE : S8 Pl AR ARUEL 18] 19 85 KA 8
Er= RO ARLRNEIRZZ: AR SRR B A U DR 2 1) ) doe K i 25
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Sample and hold
VT ADC converter

0.6V
RADC(L)
RANCD — ADCx_INxqH

12-bit
L ml Converter
@ VT
L 0.6V T capc(l)
Caparasitic
IL+ u A J_

e

Kl 3-28 i ADC 3RS %E 2
1. ﬁ?é Ran+ Ranc *D Canpc fEE/J’fm o) lﬁ )L,% 3-50,

2. Cparasitic 7~ PCB HIZ (TR PCB ALk &) AR R 2 (£ 5Pf), Cparasitic

ERR 2 SRR LK. B — R, N Fade.

EH PCB ¥it#EN
N3 R B AT R R4 T A, BAREU T VREFH 275 AVCC #Hi#E LK AVCC 5]
M. 0.1pF BN (R M. X2 N R A feSEir s o

pu +—1] ADcx_INx

r
o o I_] AVSS/VREFL

Kl 3-29 LIRS B LA
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3.3.25 12 /i DAC %tk
75 2 %A B/ME | MAE | BOKE | B4

Vavee UL HL YR R 1.8 3.3 3.6 \Y4

Aref ZZHJFHIE (Vrerm) =Vavce 1.8 3.3 3.6 \Ys

AO L R Ve R 0.2 - Aref-0.2

RL ik N 5 - kQ

CL AR R - 50 Pf
W AR MR (ASESACES 2 [8] 1)

DNL® - - 3(M LSB
ffZ-1LSB)
et zE OIS T e 1911E

INLD | 54CS 0 Jedpefa—A> AU 4095 1A - - 50 LSB
L FAEY 1 ARME Z TR 2
WM RZE (VA% (0x800) Abillf5E 5

OE Ml VREE+H2 2 Jf2) - - +15 | LSB

GE 125 R - - +1 %
LT GEZIEE: & T 2IDACHTH

Ty IR BB & AHAALSBI, IR A RS - 12 2.1 us
5 e NA RS 2 [A] 1247 Ty AAC RS #5346

Tavee BLAULF IR IR CGERAS L, B H 30 - 604 800 HA

Taref ZHE YRR (FRSHED - 161 270 nA

* 3-55
1. EINEAORILE .

HC32F4A0 R FIEHEF M Revl.1

12-bit DAC ¥ 1437 1 58 VF HL 480 B BOC S L VRIS i
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s SH %14 B/ME | HAE | BKME | B4
Vavee UL HL YR R - 1.8 3.3 3.6 \Y4
Aref SRR =Vavce 1.8 3.3 3.6 \Ys

Aref-
AO L R YE R - 0 - Y,
1LSB
CL AR A - - - 20 Pf
RO o H R - - 8.6 12 kQ
W AR MR (A ESANY
DNL - - - +2 LSB
Z 8] ) ZE-1LSB)
TUE SAANA] R - - - +24 LSB
LT GEH T RIDACH H 1k
P R ZAHHALSBIY, K AL
Tt o o ‘ - - 0.9 1.2 us
195 B s NS 2 (8] 12462 i\
RIG %, CL=10PD)
lavee READL R R (RS HRLIAD) - - 0.1 2 nA
laref SE PR (FSHBERD - - 146 260 nA

#* 3-56  12-bit DAC i M4 H 7o vF B oK 8328 1h R 4R

HC32F4A0 R FIEHEF M Revl.1
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7%

2%

A

B/ME

JRUE

L

Vavce

AL L Y L

1.8

33

3.6

Aref

S

= Vavce

1.8

33

3.6

AO

fm L L 9

Aref-

1LSB

DNL

AR IR 2 (AN ESAS
2 8] i) Z-1LSB)

LSB

ST R

LSB

FEILET ] CGEH T #DACH ik
B 4 Al+1 LSBIY, AR
5 B e AR 2 ) 124 N
G, Vavee>2.7)

65.3

81

ns

gL A (& T BIDACH: ik
P & AH+32 LSBI, AR

AR 5 Em A ARD  [8] 126 %
NI E A, Vavee>2.7)

36

44.9

ns

#ILR R CEF T #DACH: ik
B & qE+1 LSBT, HARimALL
5 g e AN ARES 2 ) 1247 N
RIGFEH, Vavee<2.7)

83.82

ns

FESLINE] Gl T 2IDACH H &
PR 25432 LSBIF,  ffRHIA
AR5 55 foe i N ARAS 2 8) 12457 4
NG HE A, Vavee<2.7)

48.55

ns

Tavce

BB R R GRS HLD

0.1

LA

Taref

SRR (ST

146

260

LA

* 3-57

HC32F4A0 R FIEHEF M Revl.1

12-bit DAC i 7 H 2% 1F H 4 H O #8228 1 E I R
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3.3.26 EEILRIE

5 S %A% B/ME | EUE | BKME | BAL
TL TR 2R - 2 - +2 °C
Te 2k D 25°C,105°CH /S 2 br 2 - +2 °C

R 3-58 ARG
1. SERRREIE 58 b AR RS FEA 5% AR AT i PR OBt e b, e T B Ui 5 i 2 A7

el 2, FREAEORIE.

3.3.27 BRI

5 B FM BME | BEE | BKE | BAL
Vavee AL el U R - 1.8 33 3.6
Vi PG ENESReR e - 0 - Vavee Y
Temp FL AL (] FLHLES 73 L H=100mV - 30 50 ns
Tset By N B TE T4 A 7 I (] - - 100 200 ns

# 3-59 LR
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3.3.28 EXMC %

Symbol Parameter Min Typ Max Unit

t add d HhhE 2 4 R SRS F] (2.7V~3.6V) - - 12 ns
btk 28 % AR A 7] (1.8V~2.7V) - - 18 ns

t data d Kt 2 dan IR LERT [E] (2.7V~3.6V) - - 12 ns
HOE 2 B AE I (] (1.8V~2.7V) - - 18 ns

t ce d CE %R 4ERfR] (2.7V~3.6V) - - 9 ns
CE #itHiR R [a] (1.8V~2.7V) - - 12 ns

t we d WE it iR e ] (2.7V~3.6V) - - 9 ns
WE #iitHiB e (] (1.8V~2.7V) - - 12 ns

t oe d OE % iR %Ef [A] (2.7V~3.6V) - - 9 ns
OE iy tH iR 4Ef} ] (1.8V~2.7V) - - 12 ns

t baa d BAA %R SRS A (2.7V~3.6V) - - 9 ns
BAA #irHHIRZE R} H] (1.8V~2.7V) - - 12 ns

t adv d ADV % iR fEmf [A] (2.7V~3.6V) - - 9 ns
ADV i tHiRZERT H] (1.8V~2.7V) - - 12 ns

t ale d ALE % IR e/ [E] (2.7V~3.6V) - - 9 ns
ALE #ir iR ERS 7] (1.8V~2.7V) - - 12 ns

t data s B 24\ Setup WA (2.7V~3.6V) 24 - - ns
G LN Setup I 1H]) (1.8V~2.7V) 28 - - ns

t data h B 24\ Hold K] 0 - - ns
t b s RB #ii\ Setup If[A] (2.7V~3.6V) 24 - - ns
RB fii N\ Setup If[A] (1.8V~2.7V) 28 - - ns

t tb h RB #ii \ Hold ] 0 - - ns

* 3-60 EXMC Kk

HC32F4A0 RFNEHE T Revl.1 Page 119 of 142



FOSC £A%:54

HUADA SEMICONDUCTOR

! |

! |
EXMC_CLK M /—\—/—\—

! |

! |

| taddd !

ﬂ _____ _>: |

! |
EXMC_ADD[29:0] | X | ><

| |

I I 0

! t_data_d | !

'( ..... _>| |

I | |
EXMC_DATA_OUTI[31:0] I X I ><

I I |

I tceed : I t_ced

| twed | twe_d

| t_OE_d | | t_oe_d

: t_baa_d : : t baa_d |
EXMC_CE[7:0] PN v d
EXMC_WE ; : : |
EXMC_OE | \ | /
EXMC_BAA I : | |
EXMC_ADV : taled | : t ale_d :

I tcled ! I tcled

- ——- “’: ¢ — —- >
EXMC_ALE ' [ |
EXMC_CLE

| |
EXMC_CLK J—\—/—\ m
|

I I
It ce d | !
: t we_d | :
[ el | I
I
EXMC_CE[7:0] : \ :
EXMC_WE [ ! :
I
t_data_s1t_data_h
I
:4_ ..... _”<_>:
[l
I I
EXMC_DATA_IN[31:0] >< : ><
1
I
t_rb_s: trb h
:4_ ..... _,|.<4_>:

|
[ | [
EXMC_RBO X | X
|
|
|

K 3-31 EXMC N5 50K
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3.3.29 DVP &

Symbol Parameter Min Typ Max | Unit

t_pixclk s i NEE DVP_PIXCLK Setup i) (2.7V~3.6V) 6 - - ns
1 N\FHE DVP_PIXCLK Setup i ] (1.8V~2.7V) 9 - - ns

t pixclk h | #A%E DVP_PIXCLK Hold it} /d] (2.7V~3.6V) 6 - - ns
5 N¥dE DVP_PIXCLK Hold I [d] (1.8V~2.7V) 9 - - ns

t data s 1 NB5 DVP_DATA Setup I [i] (2.7V~3.6V) 2.5 - - ns
i N5 DVP_DATA Setup B [f] (1.8V~2.7V) 4 - - ns

t data_h 1 NB¥5 DVP_DATA Hold I ji] (2.7V~3.6V) 2 - - ns
1 N¥4 DVP_DATA Hold v [i] (1.8V~2.7V) 3 - - ns

t vsync s | #iANEdE DVP_ VSYNC Setup i} [i] (2.7V~3.6V) 2.5 - - ns
i NEE DVP_VSYNC Setup i8] (1.8V~2.7V) 4 - - ns

t vsync h | #i AN%#E DVP_VSYNC Hold ] (2.7V~3.6V) 1.5 - - ns
i NEHE DVP_VSYNC Hold I [&] (1.8V~2.7V) 3 - - ns

t hsync s 1 NE % DVP_HSYNC Setup (A (2.7V~3.6V) 2.5 - - ns
i NEHE DVP_HSYNC Setup i [i] (1.8V~2.7V) 4 - - ns

t hsync h | #i A% DVP_HSYNC Hold i [i] (2.7V~3.6V) 1.5 - - ns
#i \E#E DVP_HSYNC Hold i8] (1.8V~2.7V) 3 - - ns

* 3-61 DVP 5k

HC32F4A0 R FIEHEF M Revl.1
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NEILLDVP_VSYNC #1 DVP_HSYNC i HL T AR X [A]. DVP_PIXCLK (1) R F#R
R EEHE 1 BE SR AT R A

HCLK
t_pixclk_s : t_pixclk_h
DVP_PIXCLK ’%%
Y s e S [
| _data_:
|
T v/,
DVP_DATA[13:0] >< | ><%/ BRI
|
|
|
[ -
:I 1
DVP_VSYNC [ .
t

1
i
|
I = —
| p oo
DVP_HSYNC B e >:4 ~~~~~~
N f

3-32 DVP A& 5 FE

3.3.30 SD/SDIO MMC Card host interface(SDIO)§F %

twr i i twH

VIH :

Not Valid

3-33  BROGE R U I
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FOSC #X¥S%
E twL J L twH ‘i
VDD——— - ! o T
VIH E E i VIH i
SD Clock Input i
Vi £ :
VeSS tTHL— —»  le—tTLH i
i tobLY(MAX) , i + toDLY(MIN)
VDD—————————— i : —> iq—
i VIH ViH .
Output Not Valid § Valid §
Vil ViL I
Vss—————————— '
Bl 3-34 BRI A A Hh i e
e 2 B/ME | BRE | AL ZE
- TAEH & 1.8 3.6 Y4
fpp R S P - 25 MHz | %1% C=30Pf
fop AR AR O AT R - 400 kHz | %1% C =30 Pf
twi A AL H SB[ 10 - ns %, C =30 Pf
twh Ay 4 vy HE ST T 10 - ns %, C =30 Pf
tron B b L B 1) - 10 ns %, C=30Pf
tTHL B BT - 10 ns %, C=30Pf
tisu B N EE ST ] 5 - ns 4k C=30Pf
tin BT N PRI TR 14 - ns M#k C=30Pf
toory | BdEE AL 1 14 ns M#k C=30Pf

* 3-62 FINHEEEAN TS

HC32F4A0 R 5545 F 1 Revl.1
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Not Valid

FDSC XL SR

=)
T ©
2 >
TR AT = Y Y
o
Pz
z : z
2 3 L - 2 g s
>2 13 7.7 S8 7
N SN _ N N[
AT Y U L--ﬁ. %
& >
i
. z _
2 < 2
S A S KT
> 3 >
| < !
F 2 )
z - Vo) z H <
> z 7 > E 3
= =2l a
= 8
>
)
| | | m | |
_ _ _ _
_ _ _ _ " ................ Y-
_ _ _ _ _ _ |
| | | | | | |
! 5 | | | I = I I
_ _ _ _
_ £ _ _ _ “ 15 “ “
| X | | | | ~ | |
_ S _ _ | S
s o ¢ & g ¢ s 5 & §
S a > > o > A > >
0 - 7y

Not Valid

Output

Vegm — - —— ———— -

AR A A

o
1=

K 3-36
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i) ¥ B/ME | KME | AL £k

- TAEf 1.8 3.6 \%

fop Pt 2 B AR - 50 | MHz | f1# C=30Pf
fop R S i - 400 | kHz | %#1# C=30Pf
twL I A A1 R P A (1] 7 - ns | 13 C=30Pf
twh IS A s B P (1] 7 - ns | %1% C=30Pf
trom i b B[] - 3 ns | %1% C=30Pf
trHL IS A T BRI 1) - 3 ns | %1% C=30Pf
tisu HCH S N 2SI [A) 5 - ns | $1# C=30Pf
tin HOHE SN LR A] 14 - ns | 13 C=30Pf
topLy Hys AT - 14 ns | $1# C=30Pf
ton Hos ORI 1A] 3 - ns | % C=30Pf

* 3-63 EIEEAR TS
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HUADA SEMICONDUCTOR

3.3.31 MR wIARCK SR

75 2 %14 B/ME B F BANE E==R 75
Vavee AL, YR H - 1.8 3.3 3.6 \Y4
Vos) A N L - -8 - 8 My
Vi LN EN AR A - 0.1*V avcc/Gain - 0.9*V avcc/Gain A"

Gain=2" -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 %
AN it
(CFHAR | inms 556 15 - 15 %
[1PGAVSS
Gain=4.0 -1.5 - 1.5 %
1 NPGA
N Gain=4.571 ) - 2 %
FHE A
Gain=5.333 2 - 2 %
Gain=6.4 -3.0 - 3.0 %
Gg WA iRE
Gain=8 -3.0 - 3.0 %
Gain=10.667 -4.0 - 4.0 %
Gain=16 -4.0 - 4.0 %
Gain=32" 7.0 - 7.0 %
Gain=2" 2 - 2 %
i g g | Gain=2.133 2 - 2 %o
D Gain=2.286 2 - 2 %
IAVSSTEH  |Gain=2.667 2 - 2 %
PGA 1 AHH | Gain=2.909 2 - 2 %
%S Gain=3.2 25 - 25 %
Gain=3.556 2.5 - 2.5 %

HC32F4A0 R FIEHEF M Revl.1
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Gain=4.0 2.5 2.5 %
Gain=4.571 -3.0 3.0 %
Gain=5.333 3.0 3.0 %
Gain=6.4 -4.0 4.0 %
Gain=8 -4.0 4.0 %
Gain=10.667 -5.0 5.0 %
Gain=16 -5.0 5.0 %
Gain=320 -8.0 8.0 %
K 3-64  HhaE nlABOC AR
1. &M AR o
3.3.32 VBAT §¢t
5 ¥ %4 BAME | HBME | BKME | BT
PWC _PWRC4.VBATREFSEL=0 1.70 1.80 1.90 A\
Vearvo | H e W AR R R
PWC PWRC4.VBATREFSEL~1 2.00 2.10 2.20 A\
K 3-65 £ HEIBIE R AR
3.3.33 EIRQ JB¥E:
s ¥ 1 B/ME | BBUME | BOKME | Bfr
Wr erg | EIRQfiIAN | INTC_NOCCR.NOCSEL = 00b 0.4 - 0.9 us
JEBSEE | INTC_NOCCR.NOCSEL = 01b 0.8 - 1.6 us
INTC_NOCCR.NOCSEL = 10b 1.5 - 3.0 us
INTC_NOCCR.NOCSEL = 11b 3.1 - 5.9 us

HC32F4A0 R FIEHEF M Revl.1
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3.3.34 USARTI1 STOP BT RX I8 %

s ¥ % B/AME | HAUME | BKME | BAL
WE_usarti | USARTI USART1 NFC.USART1 NFS =00b 0.4 - 0.9 us
BAISE | USARTI NFC.USARTI NFS—01b | 03 ; 16 | us
i T
USART1 NFC.USART! NFS=10b | 1.5 - 3.0 us
USART1 NFC.USART! NFS=11b | 3.1 - 5.9 us
# 3-67 USARTI STOP #iz, N RX B4
3.3.35 USB i 43 PHY STOP #3\ T ug s it
5 | 3% %M BAME | BEE | BKE | B
We uss | USB USB_SYCTLREG.USBFS_NFS = 00b 0.4 - 0.9 us
A | USB_SYCTLREG.USBHS NFS = 00b
BT 3
USB_SYCTLREG.USBFS_NFS =01b 0.8 - 1.6 us
USB_SYCTLREG.USBHS NFS =01b
USB_SYCTLREG.USBFS_NFS = 10b 1.5 - 3.0 us
USB_SYCTLREG.USBHS NFS = 10b
USB_SYCTLREG.USBFS NFS = 11b 3.1 - 5.9 us
USB_SYCTLREG.USBHS NFS = 11b

# 3-68 USB Ji_ 4 PHY STOP #E58  JE v etk

HC32F4A0 R FIEHEF M Revl.1
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EXESHE

HUADA SEMICONDUCTOR

HDSC

4
41  HER

LQFP100 3

BRER

R0.30 TYP
ALL AROUND

o / 0.20 Min.
. ’ 0°_Min.
D1 ! fLQ
| I @-\WQ
— — | |
525 perP 10 4¢ T
= \ 1 [
‘ =AN | 2=
4 5l 2l
o dl ) R0.10~0.20 ©|3
’]’ | | N
SEATING 1] 11 N
PLANE # T
= e L N
E L1
= b
= 4 [ddd®[c]A-B]D
R LR RN DETAL ¥
(4%)
1 Rer SEREEH
()
DIMENSION LIST ( FOOTPRINT: 2.00)
S/N| SYM DIMENSIONS REMARKS
1 A MAX. 1.60 OVERALL HEIGHT
2 Al 0.1040.05 STANDOFF
3 A2 1.40+0.05 PKG THICKNESS
. - 4 D 16.00£0.20 LEAD TIP TO TIP
- - 5 D1 14.00%0.10 PKG LENGTH
S i 6 E 16.0040.20 LEAD TIP TO TIP
o o
s 3= 7 £l 14.00+0.10 PKG WIDTH
M = 8 L 0.6040.15 FOOT LENGTH
9 L1 1.00 REF. LEAD LENGTH
10 T 0.15382 LEAD THICKNESS
11 T1 0.127£0.03 LEAD BASE METAL THICKNESS
12 a o~7 FOOT ANGLE
13 b 0.2240.05 LEAD WIDTH
14 b1 0.20+0.03 LEAD BASE METAL WIDTH
15 e 0.50 BASE LEAD PITCH
16 | H(REF.) (12.00) CUM. LEAD PITCH
17 | oaa 0.20 PROFILE OF LEAD TIPS
18 | bbb 0.20 PROFILE OF MOLD SURFACE
19 | cce 0.08 FOOT COPLANARITY
20 | ddd 0.08 FOOT POSITION
(D1)
NOTE:
b
— Dimensions “D1” and “E1” do notinclude
— mold flash.
bl —
SECTION N—N

HC32F4A0 R FEHETF M Revl.1
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LQFP144 *f3%

o]
‘ H REF. (4X) ‘
J' 7.00 REF. ‘
4.
PIN 1 AARRRAAAARARARAAAARARARAAARRARY
1;\ =
= © =
= ——1
) (R BB R R EEEEEL]
[O]aca[c[A-B]D} (4)
——{[oob[H[A-B]0]
= =
o ol
—+ H =
o O L
(o] o —
o S
— [@N]
19.90+0.10
| T
r i — \
20.004+0.10 \
(1)
b
—
bl —
SECTION _N—=N

HC32F4A0 R FEHETF M Revl.1

R0.30 TYP
ALL AROUND

{ 0.20 Win
” 0’ Min
: N
| Q\Q.\Q
<| o \7
< ‘ w
S \ g2
S ES
3 =
= 8y
d R0.10~0.20 ©|E
== i
e a
i . ! L L
<< N
b L1

DIMENSION LIST ( FOOTPRINT: 2.00)

S/N|SM DIMENSIONS REMARKS

T A MAX. 1.60 OVERALL HEIGHT

2 | A 0.10%0.05 STANDOFF

3| a2 1.4040.05 PKG THICKNESS

4| D 22.00+0.20 LEAD TIP TO TIP

5 | b 20.00+0.10 PKG LENGTH

6 | E 22.00+0.20 LEAD TIP TO TIP

7| &1 20.00+0.10 PKG WIDTH

8 | L 0.60%0.15 FOOT LENGTH

9 | U 1.00 REF. LEAD LENGTH

0] T 0.1578%2 LEAD THICKNESS

11| n 0.12740.03 LEAD BASE METAL THICKNESS

12 ] a U~7 FOOT ANGLE

13| b 0.22+0.05 LEAD WIDTH

14 | b 0.20%0.03 LEAD BASE METAL WIDTH

5] e 0.50 BASE LEAD PITCH

16 |H (REF) (17.50) CUM. LEAD PITCH

17 | aaa 0.20 PROFILE OF LEAD TIPS

18 | bbb 0.20 PROFILE OF MOLD SURFACE

19 | cce 0.08 FOOT COPLANARITY

20 | ddd 0.08 FOOT POSITION
NOTE:

- Dimensions “D1” and “E1” do notinclude

mold flash.
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LQFP176 3%

23.900£0.100
24.000£0.100

24.000£0.100

(D1)

bl

SECTION N-—N

HC32F4A0 R FEHETF M Revl.1

R0.30 TYP
ALL AROUND

0.20 Min.

0 Min.

i o
Q-
? o
<

A2

d RO.10~020 5| %
N
SEATING H DL, £
PLANE ¥ [
. e - I
L1
b
4 |ddd® |C|A-B|D
DETALL Y
DIMENSION LIST ( FOOTPRINT: 2.00)
S/N|SYM DIMENSIONS REMARKS
1] A MAX. 1.600 OVERALL HEIGHT
2 A 0.10040.050 STANDOFF
3 a2 1.400+0.050 PKG THICKNESS
41D 26.000+0.200 LEAD TIP TO TIP
5 | b 24.000+0.100 PKG LENGTH
6 | E 26.000+0.200 LEAD TIP TO TIP
70 B 24.000+0.100 PKG WIDTH
8 | L 0.600%0.150 FOOT LENGTH
9 | U 1.000 REF. LEAD LENGTH
00T 0.150153.3%9 LEAD THICKNESS
1] T 0.12740.030 LEAD BASE METAL THICKNESS
12| a 0~7 FOOT ANGLE
131 b 0.220£0.050 LEAD WIDTH
14 | b 0.20040.030 LEAD BASE METAL WIDTH
15| e 0.500 LEAD PITCH
16 |H (REF) (21.500) CUM. LEAD PITCH
17 | aaa 0.200 PROFILE OF LEAD TIPS
18 | bbb 0.200 PROFILE OF MOLD SURFACE
19 | ccc 0.080 FOOT COPLANARITY
20 | ddd 0.070 FOOT POSITION
NOTE:

Dimensions “D1”

mold flash.

and “E1” do notinclude
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HUADA SEMICONDUCTOR

I..

VFBGA176+25 33

(2X)
)
AL BALL
10.00 (Al

PAD CORNER \

(2X)
(1|0.15|C
TOP VIEW
9.10
0.45 REF —-— Al BALL
E. PAD CORNER
t |
ea@ooooo¢oooooo 51
0000000 ®O OO OO0 O O
0000000 (OO0O0O0O0O0O0
000000000000 O0O0O0
oooo ocoo0o0
0o0o0o0 oocLoo 0000
00 o0O0 oo doo o0 0o S
74&646—6#—60%)—(}6*0—&6%7 H
0000 ©0O0OQOO ©OO0O0O0 e
000O0 OOTOO o0 o00o0
0000 ocoo0o0
0000000 QOO0O0OO0O0 0
0000000 (OO0O0O0O0O0O0
0000000 ®OO0OOO0O0O0
oooooor#oooooow 1
T
b(201x e
[S[EEOEE v
£
<
o
BOTTOM VIEW

//

—= |=——0.45 REF
A=~——0.13 REF
N
\ )
\ /

S| ; /XD
ETAIL A

By

A2

SIDE VIEW

/ \

.2
\
\

Jifg;fyfx;fyfkkff

!
\SEATING PLANE

DETAIL A
ROTATED 90°

HC32F4A0 R FIEHEF M Revl.1

DIMENSION | MINIMUM | NOMINAL | MAXIMUM
A 0.670 | 0.740 | 0.810
Al 0.110 | 0.160 | 0.210
A2 0.540 | 0.580 | 0.620
b 0.200 | 0.250 | 0.300

NUMBER OF BALL 201
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TFBGA208 Hf3t

Al BALL

PAD CORNER \

0.90 REF ——=

x < T o mnmoo o >

2 v oz z -

b(208x)

REEEOEREN

(2x)
o
13.00 (A
(2x)
£N\]0.15(|C
TOP VIEW
11.20
- A1 BALL

PAD CORNER

Ll o

I
®&® 00000
CO0O0000O0

14 12 10

BOTTOM VIEW

HC32F4A0 R FIEHEF M Revl.1

0.90 REF.——=1 =

7/

-

’

U UU U U U

T U O U O0OUUYU
|

=—0.54 REF
= =—0.36 REF

/QLDETAIL A

-
[

- A2
SIDE VIEW
T T T

\

mf‘u@#& s
/
////
DETAIL A

ROTATED 90°

\\:(.
|
|

‘
\L} }
!
1’
, SEATING PLANE

DIMENSION

MINIMUM

NOMINAL

MAXIMUM

A

1.140

1.210

1.281

Al

0.260

0.310

0.360

A2

0.850

0.900

0.950

b

0.350

0.400

0.450

NUMBER OF BALL 208
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BEREE

4.2

LQFP100 #% (14mm x 14mm)

\\\\\

\\\\\\\

JIOoOooooouyOu0u0oononod

\\\\\\\\\\\\\\\\\\\\\\\\\

JuBBouonoL

A

Onanonano:

e R T

i
|

n
Q1
I
|
|
|
|
gl

123

143

16.7

I

50

o e

o

26

0.50

0.20

0.30

NOTE:

— Dimensions are expressed in millimeters.

- Ry fUz*%.
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LQFP144 #% (20mm x 20mm)

j1HWHHHDDDHDDDDDDDDDDDDHDDDDDDDHDDDDD@MD

IR

NOTE:

— Dimensions are expressed in millimeters.

- R {Uz%.
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LQFP176 ¥ %% (24mm x 24mm)

,,,,,,,,,,,,,,,,,,,,,,,,

***** 11111 iiie

JU0ouopooouonooounoorn

,,,,,,,,,,,

NOTE:

— Dimensions are expressed in millimeters.

- R {Uz%.
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VFBGA176 #f3# (10mm x 10mm)

N

O000D0DOLOLOOOOO -
O000O00DO0OOOO0OO

<

o

=

w

O000O0O0DO0ODO0OOO0O0O

O00O0-"

O000D0DOLOLOOLOOO-"

O

O 00000 0O00O0-
O 00000 @@@@*

v O00000O0
O0O0O0OO0OO0O00O0
O0O0O0OO0OO0O00O0

9 10 11 12 13 14 15

OO0OO0O0O0OO0O
OO0O000O0

O O

O00O00ObOOOLOOOO
O0000DO0OOOLOOOO
+O0000000O0O0DO0ODO0O0O0

a

O00O000O0

NOTE:

— Dimensions are expressed in millimeters.

- R Ugs*%.

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 tolerance )
Stencil opening 0.280mm
Stencil thickness 0.100mm

HC32F4A0 R 5545 F 1 Revl.1
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TFBGA208 #% (13mm x 13mm)

» O00O0000000O0O0O0OO0OO0
s O0O0O0000000O0O0O00O0O0
JNONONORONORONONONONONORORONORE)
» O0OO0O0000000O0O000O00O0
t O000000000O0O0OO0O0OO0
r O000O0 O000O0
«c OO0O0O0O0O 000 0000O0
+ 00000 O O 00000
» 00000 000 O0O000da,
« O000O0 O000O0
L O00000000000O00O0O0
v« O0O00000000O0O0O00O00O0
v O0000000000000O0
» O0O0O0O000000C0O0O0O0O0O0
» O0000000000000O0
NOTE:
— Dimensions are expressed in millimeters.
- R Us*%.
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 tolerance )
Stencil opening 0.400mm
Stencil thickness Between 0.100mm and 0.125mm
Pad trace width 0.120mm
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4.3  ZBIYLEA

PLUR 25 & B IR 22 B0 Pin 1 A7 B AE B U0
LQFP100 #% (14mm x 14mm) /LQFP144 #% (20mm x 20mm)
LQFP176 #% (24mm x 24mm)

Pni e HDGC
PN (£1-8fL) |~ PN
PN (g9~126i) — PN

*****

'
,,,,,

Date Code (6fi) —— Date Code

Lot No. b—— Lot No. (8{i)

VFBGA176 33 (10mm x 10mm) /TFBGA208 33 (13mm x 13mm)

Pinl-@® I.K
PN (£1~8{i1) fﬁ PN ‘
PN (889~12fi) fﬁ PN ‘

Date Code (6{3[) *% Date Code ‘ ‘ C

,,,,,

Lot No. (8fi) fﬁ Lot No. ‘

=

/JT:E'
- FETEER RS AR ATERIS, AT AES .
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FOSC #X¥S%
44  HEKRHRE

B A ESR B LRI E T LAERS, (O R RIS T;(°C) v LU HE R A A 20
T

Ty =Tamb + (Pp X 034)
o T e fBE RO TAER P TAERRE, BAZC;
o O ATREIEXN TIERE MG RE, SRALZC/W;

. TR B A ERIIREAT 1/O THAEZ AN, BALr2 Weo B B A TR 7 i £
Ipp X Vo, /O DIFEFR 2450 7 TAERS VO 51 A K DIFE, 38 %1% 58 7 E1R
A LA o

O P AE4R E TARA IR T AR & 3R A5 Ty, ANAT DU O R AT sV Rk
ZHIRE Tyo

Package Type and Size Thermal Resistance Junction-ambient Value (0;4) Unit
LQFP100 14mm x 14mm / 0.5mm pitch 50 +/- 10% °C/W
LQFP144 20mm x 20mm / 0.5mm pitch 45 +/- 10% °C/W
LQFP176 24mm x 24mm / 0.5mm pitch 30 +/- 10% °C/W

R 41 FEEAAH AR
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FOSC £A%:54

HUADA SEMICONDUCTOR

5 TEER

i HC32F4A0TIHB- HC32F4A0SITB- HC32F4A0SIHB- HC32F4AORITB- HC32F4AOPITB- | HC32F4AOSGTB- | HC32F4AOSGHB- | HC32F4AORGTB- | HC32F4AOPGTB-
TFBGA208 LQFP176 VFBGA176 LQFP144 LQFP100 LQFP176 VFBGA176 LQFP144 LQFP100
=3 (MHz ) 240 240 240 240 240 240 240 240 240
£ M4 M4 M4 M4 M4 M4 M4 M4 M4
Flash(KB) 2048 2048 2048 2048 2048 1024 1024 1024 1024
OTP(KB) 134 134 134 134 134 134 134 134 134
RAM(KB) 512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4
GPIO 142 142 142 116 83 142 142 116 83
BE (V) 18-36 18-36 18-36 18-36 18-36 18-36 18-36 18-36 18-36
DMA 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
EN&&* HRPWM 16 16 16 16 16 16 16 16 16
RTC N v v v N N v v M
UART 10 10 10 10 10 10 10 10 10
I’ 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 2.0 OTG_FS USB 2.0 OTG_FS
usB N <
USB 2.0 OTG_HS USB 2.0 OTG_HS
WE®EQ
CAN 2.0 CAN 2.0
CAN + 2*CAN 2.0 + 2*CAN 2.0
CAN FD CAN FD
EXMC 1 1 1 1 1 1 1 1 1
ETHMAC 1 1 1 1 1 1 1 1 1
BS 4 4 4 4 4 4 4 4 4
sSDIo 2 2 2 2 2 2 2 2 2
:\,zfii 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
? 2Ab(i;t doh 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch
B 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 v N N N N J J J v
LVR J J J J v Y v J J
AES AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256
L-F3 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
th &b 2 MAU 1 1 1 1 1 1 1 1 1
DCU 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch
I{EREE (°C) -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105
BiE s 0.8mm 0.5mm 0.65mm 0.5mm 0.5mm 0.5mm 0.65mm 0.5mm 0.5mm
HEFR [TFBGA208 ( 13*13) | LQFP176 (24*24 ) |VFBGA176 (1010 ) | LQFP144 (2020 ) |LQFP100 ( 14*14) | LQFP176 (24*24 ) |VFBGA176 (1010 ) |LQFP144 (20*20) [LQFP100 ( 14*14)
= aEBR TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY

WIEHT, EERAMEE DB EE R .

HC32F4A0 R FIEHEF M Revl.1
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REFLE & BRRFR

JRA H 3 AT N2

Revl.0 2020/11/18 | HIRR KA -

Revl.1 2021/6/30 OBHEFEY; @% — SRAM K/NRIR N 512+4KB; @BHER (PWR_&
BN PWC_, IANRIR M) AOS ); @R 3-7 MG ALfEFRES]; GPLL %F
P BIMAE S S E: @SN PR 390 XTAL K5 L2400 Di2ck SMI 42
N2 @144 CAN FD/CAN2.0B #2 FURFE: @i B A% &% 5857 TBD fH
@M E B o B IRAE N 4~25MHzs QDIBETENE 3 (NAE) I o s (77
HIIR .

2,
NREEWMISERAIERPFERAENIEIN, FHERSERNKER.
Emai|: mcu@hdsc. com. cn

PR3k : http://www. hdsc. com. cn/mcu. htm
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