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ARM Cortex-M4 32bit MCU+FPU, 300DMIPS, 2MB Flash, 516KB SRAM, 2USBs (HS/FS OTG), Ethernet MAC,
2CANs (FD/2.0B), 2SDIOs, DVP, EXMC, 32 Timers, 16HRPWMs, 3ADCs, 4DACs, 4PGAs, 4 CMPs, 10UARTSs,
6SPIs, 6I2Cs, 4I2Ss, QSPI, AES, HASH (SHA256/HMAC), FMAC (FIR), MAU

m  ARMV7-M ZE#32bit Cortex-M4 CPU, ££5 FPU. 16 1 50ps E¥HE PWM (HRPWM)
MPU, %#F SIMD {5<H DSP, £1E<{RERET ETM, & 34 16bit B PWM Timer (Timer4)
CoreSight tREEIRETT. B LIEEIMN 240MHzZ, KF) 12 4 16bit @A Timer (TimerA)
300DMIPS 5§ 825Coremarks HizE 4EE 44 16bit BA Timer (Timer2)
m  REFESR 2N 16bit Bt Timer (Timero)
-  E®K2048KByte Hy dual bank Flash memory SRYES$E Timer (RTC)
- §k 516KByte iy SRAM, f13% 128KByte KIS EHA 2 N WDT, LML AT
JAiAlEIR RAM B®AX 142 4~ GPIO
m HR, B, SMNEE &KX 13441 5V-tolerant IO
- 48R (Veco): 1.8-3.6V =&KX 32 MEEEO
- 6 MRIBTHIR: SMNEEN&EIR (4-25MHz), SRRl 10 N USART, Z#FI1S07816-3 ¥
gk (32.768kHz), WEPEERC (16/20MHz), K 6 1~ SPI
EZRFRE RC (8MHZ), PIEBMEIE RC (32kHz), IIEBWDT 6 > I2C, %#F SMBus Y
ZHRC (10kHz) 41 12S, RESSMPLL
- BFELBESEM (PR), BEBEERNE 2 4> SDIO, %#¥ SD/MMC/eMMC #&=
(PVD1R/PVD2R), #OE1 (NRST) 7EREY 15 i 14 QSPI, %% 240Mbps ZiEifia (XIP)
LR, SNEMLREMRIIIREN 2 4~ CAN, ¥ CAN2.0B,&=%4F CAN FD
m RIFEIETT 21 USB 2.0, DRIZIFHS, FS, WE FS-PHY, %
- IMETHRERT LU XA S # Device/Host
- =MEINEEER: Sleep, Stop, Power down &z 1 10/100M Ethernet MAC, Xi¥%H DMA,
- VBAT Mt HHBIKINEE RTC, 128Byte &5 IEEE 1588-2018 PTP, MII/RMII {&[
2%, 4KByte &1 SRAM SMNERTF 2RI HIZE EXMC
B IMEEITERRSKEERK CPU LB AR T 155 Memory 55123
- 16 @B EH DMAC SHEFENES Memory $EHI2S
- USBHS, USBFS, Ethernet MAC %F3 DMAC IEINEThRE
- 8 AMUBItE®T (DCU) AES/HASH (SHA256/HMAC) /TRNG
- HEHREET (MAU), ZIFSin/Sqrt HERR:
- 516 M FIR MFIEHE (FMAC) LQFP176 (24x24mm)  LQFP144 (20x20mm)
- XIFIMEEMEEMAE (AOS) LQFP100O (14x14mm) VFBGA100 (7x7mm)
m SRR VFBGA176 (10x10mm) TFBGA208 (13x13mm)

3 M43 12bit 2.5MSPS ADC
3 MNERSREFRIFFRERSCH 3 BIBRIYREF
4 M43 12bit 15MSPS DAC

HC32F4AOPITB-LQFP100
HC32F4AORITB-LQFP144
HC32F4A0SITB-LQFP176
HC32F4AOPIHB-VFBGA100
HC32F4A0SGHB-VFBGA176

HC32F4AOPGTB-LQFP100
HC32F4AORGTB-LQFP144
HC32F4A0SGTB-LQFP176
HC32F4AOSIHB-VFBGA176
HC32F4AOTIHB-TFBGA208

- ANORTEIE RS (PGA)
- 4 NdIrEBfEEEEEE (CMP)
- 14/ EREZRSE (0TS)
] Timer
- 81NZIPEE32/16bit PWM Timer (Timer6)
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* NEEFEBRAT (LUTFEM: “XHSC” ) REMEIENR. BIE. 1E5&. BUNEF A~ mA /R
RXHEBINF, BARSZITEN. BFAE TRFRIEEXER. XHSC = RkENHEL SR FH

BRRVIH & SRR SR 31T E,

* BN ENNAEERESER XHSC Fam, Higit. WIEMNLENNE, UHERIEENREHER
NMiREUARERNRE. KRVEECER, TP N IIREABEERE,

% XHSC 7EIEHIAKR A BRI RSB R 5 TR FAERAIR ARl

* XHSC mivieE, EHFMSAMERR, XHSC MU mpIERRIERET.

* EEHEE “°7 5 ™ FRRNERHFFE XHSC T, FiEEME XHSC = &m £ B e~ meAR
SRMYANEZBRBEENI,

*  AEHPHESRAHERARRATHER.
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I R € 60
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1 &7 (Overview)

HC32F4A0 R&YIEETF ARM® Cortex®-M4 32-bit RISC CPU, &&= L{EMMZE 240MHz BY
=MRE MCU, Cortex-M4 AREM T FRizESE5T (FPU) M DSP, EMBBEFREAREE, X
FFE ARM BASEHIEAM RIS SHIBIERE, ST E DSP 5<%, W& T MPU 8it, FARE
il DMAC £ MPU 875, RIEERSEITHR 2,

HC32F4A0 &5 T =ik L17EsE, B4E&AK 2MB #Y Flash, &K 512KB BY SRAM, &EMT
Flash iplEiNESE T, K CPU 7 Flash ERBEARRRERFHNIT, NS LEEZFS TS LT
ERYpRFERMING, REEITIERE. S4ENEHE CPU, DMA, USB £F DMA, ETHMAC T84
DMA, FREZIEMEIS, ZFIMgBEiEL®E, BEXABACEMEHEEMEL, AIUEZERFRE CPUKSE
SRIE 5 T

HC32F4A0 RYIEM T FERIIMLINEE, B4 3 MHRIIAY 12bit 2.5MSPS ADC, 4 MEwialif
PGA,4 1 12 {i 15MSPS B DAC,4 "= IREBELL 328 (CMP) ,8 1N %IhEE PWM Timer (Timer6),
%45 16 BE4S PWM i, 16 NEFEE PWM (HRPWM) ¥ E7T Timer6 BY PWM SSHIDHER, 3
ANEBAL PWM Timer (Timer4) 23 18 BRE 4 PWM HitH, 12 4> 16bit &M Timer (TimerA)
T 6 B 3 HEEXREREHAN 48 B Duty MIzaig PWM H, 22 MNERTERFEEO

(I2C/UART/SPI), 1 4 QSPI #£0, 2 B& CAN, 4 /> I2S X#H&E¥ PLL, 2 4 SDIO, 14
ETHMAC, HWE USBFS PHY B9 USBFS Controller #1USBHS Controller, 1 oMY 3K
BLAITEI2R, 655 NFC D488, SMC iZ4I2870 DMC 154188, 1 MAFMSEL DVP, 1 MFTE
g5 (MAU) 04 NMERBZEMERSE (FMAC),

HC32F4A0 R7IZIFELEETEE (1.8~3.6V), TRETEE (-40~105°C) MEMEINFEER.
FHRINFERIVBVRIEMER, STOP {RIUMEERIRE 2us, Power Down RIVMEERIRE 25us,

S 3 F

HC32F4A0 ZFIEM 100pin. 144pin. 176pin i LQFP %, 100pin. 176pin # VFBGA
3%, 208pin B TFBGA 4, BT EMEETITHI. FBIR, ZJEEEH. IoT EFEHRETN,
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1.1 BSmBEn
HC32F4AOPITB

INEESE

CPU{iLFE
32: 32bit

G
F:1®HA
CPUZH!

4: Cortex-M4

M EEIR B

A: SMERE

Theelc 1R 515
0: BcE1l

51 RIE

T: 208Pin / S: 176Pin
R: 144Pin / P: 100Pin

FLASHA =
I: 2MB / G: IMB

=i
T: LQFP
H: BGA

MRIRESEE
B: -40-105°C, T2k

HC32F4A0 RFEIEFM _Revl.4 14/143
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1.2 RSTHEEM LR
R 1-1 EBEShEEMEER
Emis
hiE HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 |HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 HC32F4A0
TIHB SIHB SGHB SITB SGTB RITB RGTB PIHB PITB PGTB
51 RiER 208 176 176 176 176 144 144 100 100 100
GPIO#k 142 142 142 142 142 116 116 83 83 83
5V Tolerant GPIO#*K 138 134 134 138 138 112 112 79 79 79
ESES TFBGA VFBGA VFBGA LQFP LQFP LQFP LQFP VFBGA LQFP LQFP
= ST -40 ~ 105°C
BIREBETEE 1.8 ~ 3.6V
Flash 2MB 2MB 1MB 2MB 1MB 2MB 1MB 2MB 2MB 1MB
Memory OTP 134KByte
SRAM 512 + 4KB
DMA 2unit * 8ch
SMEBIH AR #T EIRQ * 16vec
UART 1och (1)
SPI 6ch (3)
Communcation T2C 6ch (2)
Interfaces I2s 4ch (3)
GE2H25+ch CAN2.0B 1ch (2) 2ch (2) 1ch (2) 2ch (2) 2ch (2)
B/UFREION) CAN FD(CAN_2) | 1ch (2) 1ch (2) - -
QSPI 1ch (3)
SDIO 2ch (3)

HC32F4AQ R5|HIEFM_Revl.4
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RS
hgE HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 |HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 HC32F4A0
TIHB SIHB SGHB SITB SGTB RITB RGTB PIHB PITB PGTB

ETHMAC 1ch (10)

USB HS 1ch (2)

USB FS 1ch (2)

Timer0® 2unit

Timer2 4unit

TimerA 12unit

Timer4 3unit

Timers Timer6 8unit

HRPWM l6unit
WDT 1ch
SWDT 1ch
RTC 1ch

12bit ADC 3unit , 28ch 3unit, 24ch 3unit, 16ch

12bitDAC 4ch
Analog PGA 4ch
CMP 4ch
0TS v
DVP v
DCU v
FMAC v
MAU v
AES256 v
HASH (SHA256) v
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FRES
Ine HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 | HC32F4A0 HC32F4A0
TIHB SIHB SGHB SITB SGTB RITB RGTB PIHB PITB PGTB
TRNG v
EXMC v
SR (FCM) v
AIERRERNIEE (PVD) v
N SWD
itz
JTAG

HC32F4AQ R5|HIEFM_Revl.4
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1.3 IHREERE

JTAG/SWD _ |1gus Flash Embedded Flash
ARM DBUSCZC <:Cache:> Up to 2MB
Cortex-M4 E SBUSi::E
FPU C—— 2 ;SRAMH (128KB)
DMA_1 <— > SRAM1 (128KB)
DMA_2 R — <:>SRAM2 (128KB)
o
USBFS_DMA | £ K——— = SRAM3 (96KB)
USBHS_DMA | © ™ <:|'> SRAM4 (32KB)
=
ETHMAC_DMA £ SRAMB (4KB)
S
= s — AES
CAN-2 =S > - PN Z | snazs6
SDIOC_2 K= 2 & <= ® = INTC HRC z [
USBFS S 5 (—=> KEYSCAN MRC &= CRC
n = SR D = CAN_1
i <:> Rz <:>A—» GCPMIUO s 5= USBHS
§ = MOSC 2 =
= AN
QSPI k—> e DCU (8ch) S0SC 5
e <:> < K=y ©DVP PLL
8% K=y MAU
NFC —>| ITU ——=>[FMAC (4ch)
DMCR DMC K—> =, ETHVAC
SMCR SMC K= <:> ez SToc
T WK -
: _@; Timer4_1
3 |<=> Timer4_2
T 7 < > i )| <= RTC @ Timer4_3
Tmer6_1 [Timer6_2 k= \———| AHB-APB Bridge o | <= erd_
Timer6_3 [Timer6_4 k—>| ] — <=>| VBAT 3 <= TimerA_1
Timer6_5 |Timer6_6 k—> > /‘\':> <:> <> WKTM 5 [<= TimerA_2
Timer6_7 |Timer6_8 k=>|3 N <=>| 0TS = |« [Timera_3
USART_1 | USART 2 ke>|F ADC_1 =l © ‘@CMP—;(;C:) N le=[TimerA_a
USART_3 | USART_4 LT > T25_3 ADC 2 el @ | |3 ®CMP—CT(CC) <= HRPWM
USART 5 =2 | |3 k= 1254 ADC 3 =t R [ oy _
I2S_1 I2S_2 @ﬁ 8 <= SPI_4 DAC_1(2ch) ©§ > <> WDT
SPI_1 SPT_2 k=~ = [<=>[_SPI_5 PAC_2(2ch) k=1 F | |2 |l SwDT
SPI_3 = B «—>] SPI_6 TRNG k=~ E FCM
AOS EMB K—>| = k=>{Timero_1 <« I12C_1 I2C_4
S [k=>[Timero_2 — [ T2c_2 | 12¢5
Timer2_1 |Timer2_2 |k=> <> TimerA_5 [TimerA_6 — T2C 3 T2C 6
Timer2_3 [Timer2_4 l—> <=>[ TimerA_7 | TimerA_8 — WDT
USART_6 USART_7 |k=> <> TimerA_9 [TimerA_10 SWDT
USART_8 | USART_9 o= <—=>TimerA_11[TimerA_12
USART_10 |l

1-1 IhEEEE
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1.4 IhREfEi7Y

1.4.1CPU

HC32F4A0 RYIEM T R —HIERAIN ARM® Cortex®-M4 with FPU 32bit ¥EEIES
CPU, SEM T ER D INFERNER, REHEHNEESEENDERN PR NEEN. F LERNEFHESE
A LAZED &1EH ARM® Cortex®-M4 with FPU HEBRIIESHE, CPUZFFDSPIES, AILAX
HeRESHIBEEMERT X, BRMEE FPU (Floating Point Unit) SBioalblgRis<t
M, MREREF Ko

1.4.2 542534 (BUS)

ERGHE 32 IZE AHB BE&FEFFMEL, AISSHLA T ENSLMMILEEBEE:

m EHEE

Cortex-M4F N#% CPU-TI &4, CPU-D 24, CPU-S 24
RSt DMA_1 2%, RHDMA_2 5%

USBFS_DMA =4

USBHS_DMA =4

ETHMAC_DMA 2%

m MIEE

Flash ICODE 2%

Flash DCODE 2%

Flash MCODE Z% (CPU LASbELfthEMIAIR] Flash BUELR)

&% SRAMH (SRAMH 128kB) &4

% SRAMA (SRAM1 128KB) 24

% SRAMB (SRAM2 128KB) 24

%4t SRAMC (SRAM3 96KB. SRAM4 32KB. SRAMB 4KB)

APB1 §M& &% (EMB/Timers/SPI/USART/I2S/HRPWM/EFM)

APB2 §M& &% (Timers/SPI/USART/I2S)

APB3 §M& &£ (ADC/DAC/TRNG)

APB4 JM& =4 (FCM/WDT /SWDT/CMP/EMU/CTC/OTS/RTC/VBAT/WKTM/I2C)
APB5 JM& 24 (Timers/HRPWM)

AHB1 §M& =4 (DMPU/KEYSCAN/INTC/DCU/GPIO/DMA/CMU/DVP /MAU/FMAC)
AHB2 Mg =4 (CAN/SDIOC/USBFS)

AHB3 9M& 4% (SDIOC/ETHMAC)

AHB4 JM& =4 (AES/HASH/CRC/CAN/USBHS)
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- AHB5 $MgS 4 (SMC/DMC/SMCR/DMCR/NFC/QSPI)
EREIEME, PIUSEMENSEBIMNEBLSRERNFHRIFIE,

1.4.3E00FH (RMU)

SHREET 15 MEMH R,

tegfi (POR)

NRST 5IfIE L (NRST)
REZML (BOR)
BIYRIZEEEMN 1 811 (PVD1R)
BIYRIZEEERN 2 B (PVD2R)
B THEN (WDTR)
ZREINHENM (SWDTR)
IREIREES (I (PDRST)
MHEEAL (SRST)

MPU $5iRE 1 (MPUR)

RAM ZBREEAI (RAMPR)
RAMECC &1 (RAMECCR)

B e REE M (CKFER)

I EEIRHER S BFEIREM (XTALER)
Cortex-M4 LOCKUP Efi (LKUPR)

1.4.48384FH (CMU)

B Pl TR T —RIARAIBI¢HINEE, B —MIIMNEEREIRAEE. —MIMNMREIRS S WD
PLL B¥¢h. — T AMEEIER7E. — TASFER 7. —TAEMRERZE. — RTC BRSMEE
728 — SWDT TRHAEEEIRZ 8. e IMes. SR E RN T ER,

B $i il SR T IR AR AT SRS R M E THAE, FIPPNRNERBEE (FCM) FERTMITE B/ A e 32 i E 3 SR B 5

S,

=5

J&'f'_]’m

MNE. EEHIRECEN A EPIHE SN

AHB. APB #1 Cortex-M4 F$&RIRE 2RI H, REAIFHRVRANER 6 MIYHR:

1) SMafEzEfEnEs (XTAL)
2) SMEMERERIR7ES (XTAL32)
3) PLLHE®® (PLLH)

4) ABEERHE (HRC)

5) RWEFFEEHE (MRC)

6) REMEEIRZ2E (LRC)

HC32F4A0 RFEIEFM _Revl.4
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ARG IR AT AR LUAR] 240MHZz, SWDT BMIZAIEER: SWDT & RERMEEIRS
#% (SWDTLRC), SEESEYh (RTC) ERAIMPRRIR D E AR H2IEABT#HE, USB-FS Y
48MHz Bl LUER R B #. PLLH. PLLA fEABSHIE,

HFE— DR, 7EFEABERET SRR TR, W RINEE,
1.4.5H8FEEH (PWC)

BRI ST RIS A 2 EIRIEE Z NS TR AR INGEE S TR EIRMELS. k. &Nl, BIE
1T HIZSERThEEIEHIZEE (PWC) . EBIREBERNIE T (PVD). Bt VCC S BB M&EHE
H)fEER (BATBKUP) #IR%.

SHEBIEERE(VCC) 1.8V & 3.6V, BEIET28(LDO) VDD #&# VDDR #E{ftEE, VDDR &8
EAESS (RLDO) 7= R E#E VCC 1= BIE/R T VDDR H#teE, & @I Ih#EEtH)iZiE (PWC)
RETEER. BRESHMISITER, ER. FLENEESF=MRIIFEERI

R E ST (PVD) 324 T EFBE (i (POR) . #FBE (I (PDR). RS (BOR). AI4Hi2EBE
1 1 (PVDL) . AIAZEEAN 2 (PVD2) . EABFENEES. VBAT BERI. VBAT BENE
%Th4E, EeR POR. PDR. BOR B30I VCC BIE, I Bz, PVDL @ VCC IE,
IR S TA P B BT, PVD2 0N VCC BENE MMM EE, HiEs
HEREFE B IR E R, BERENBER, 20 ADC B EBENNEL. VBAT BERT,
SIRMEFEG VBAT RESTREMET VBAT RN, VBAT s Ea] U S 775
W 1.8V B 2.0V, VBAT SENBINGE, RISEA ADC IR VBAT 8 1/2 HE, MR
VBAT EEEHITHAEE.

B MIETE VCC 1= FBIER T@id VBAT 4H58IR, RIESSEBYFMEIR (RTC) . MEEERT 28 (WKTM)
BESRLETNTE, H 9 RLDO $RfEEEIR, VDDR KIFfE S A HNERBIEINEE VCC 2B ER Tl i@
RLDO 4#5E8JR, R¥F 4KB B9 1% SRAM (Backup—SRAM) RU¥KiRE, {&INMEIRECE T Z FAMB5IH,
= 7 IR,

1.4.6 ML ECE (ICG)

SR BN, B BRKRSIREY FLASH il 0x0000_0400~0x0000_045F 1B#iEMEEI*%E
WEEFFR. it 0x0000_0408~0x0000_040B. 0x0000_0410~0x0000_041F .
0x0000_0438~0x0000_045F ATAANEEX, IBEANZ 1 RIEGH EEEE, FLASH 5|23%#k
TR, HEKIEFFTE FLASH 3R 0 BX 0; FLASH 5|S 348 BMET, ZX1TFE FLASH 1R 1 BIX 0.
BREUBIREHIERBX 0 REBRXMWBLESE (Initial ConfiG) H#F 28, st
0x0000_0420~0x0000_0437 A¥IELLRIPEEREX, FFRENER FLASH MltEiEHE,
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1.4.7# N FLASH #EO (EFM)

FLASH ##Z[03&:3¥ ICODE. DCODE #1 MCODE 24k%t FLASH #1TiA18], AIXt FLASH HiTiRiE, 12
PRI IRERIR(E; BT IS TMEEEZNFIINERARB T,

FERM:

B R FLASH #3968 dual bank, B3I BGO (backgroud operation) Ihag

m 134Kbytes B OTP =[q]

m ICODE 2% 16Bytes TS

B FWNMMIIEEFX: ICODE RLEETE 4Kbytes(256x128); DCODE RBEEFZ(E

1Kbytes (64x128)
B S| SRIRINEE
m SRR EFP

1.4.8KE SRAM (SRAM)

KEm®H 4KB BRI R SRAM (SRAMB) 1 512KB %% SRAM (SRAMH/SRAM1/
SRAM2 /SRAM3/SRAM4),

& SRAM EJ#ZRFT. ¥F (16 11) H2F (3211) AR, =i SRAM (SRAMH) EER{ERIRE]
U7E CPU REZEE (240MHz) F 0 F#F (B0 1 FHA) Hu47, BAEANFHFER. &1 SRAMEIRE
IHRNERFARH SRAM FHEHIF 788 (SRAM_WTCR) 17,

SRAMB A7 Power down &I T2 4KB FEIERIFZIa,

SRAM4 #1 SRAMB #%8 ECC &% (Error Checking and Correcting), ECC RIHEL—
K, B E—MEIR, RERMUEIR; SRAMH/SRAM1/SRAM2/SRAM3 HH F B
(Even-parity check), 8FT#IEHAE —IRIE{L,

1.4.938MH 10 (GPIO)
GPIO EE4HiE:

S PortBE 16 NI/0 Pin, RIBEFREEERIRERE 16 D

oz s Mt i)

SR, FREHET

XHrm. B EEREER

SHFIMER BTN

FIFI/0 pin BININEEER, 81 I/0 pin &% 64 NelEERMNE AINEE
ENI/0 pin AIRILIRTE

BNI/0 pin AILLERE 2 MIHREREIINER (R 2 NMatiTheEEINER)
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1.4.10

FhBfiEEl (INTC)

thitfiEhlgs (INTC) RITHREEZERBTEMERIENFEEANEI NVIC, MEE WFL; EASEMHREAN,
MREE WFE, EFHPMTEMHFEREAMIFEER (REERMELLRN) POMREESRHE; SMNEEM EIRQ
HYFRETIZHEIThEE; BRI REREYRER / SRR IR,

FEK:

1)

2)
3)

4)
5)
6)
7)

1.4.11

NVIC FlfmE: KEMEATERELIESESEFMPMRER (FEHE Cortex™-M4F
B9 16 RAPlFLL) , SN PETmER LIRIERINEREFFREREN NN R EHER, B
ZXFTHRENNVIC HE2HNHAE, F5E (ARM Cortex™-MAF RASEFM) FHIE 5
£:. RENE 8 &: mERERUITHIZ,

ARIEM TR 16 MAIREMER (BRAT 4 UFRETLER) .

ARGl A LUR SO R ST AR R EHEREAR A Rk, B&HEEHEKE
BIRIURIGEREERR, B, BREESFSR.

Fo#& 16 MM ERD IR,

FEZMIMEFEISEMER, RERBESERIREHBERFSIIR.

Fog 32 MR FEREMFER,

Fh i BT IR AR R S RBRAR AN (= LEAR T

BliEiTR4% (AOS)

BohaiTR4 (Automatic Operation System) AFEAREE) CPU BUER FRIMIMKIEHE
B2 IEMEBkEN, FIFBIMEEBERFEMEMH{ESN A0SR (A0S Source), SNERZRAILLIXITER. ERY
#HH, RTC WEAMRGES. BERRNKRLRMIENSHIRE (TN, BUIRESIER, KXEELER, RKiX
IE=) , ADC WUBRIREERSE, Rtk HhIMEBREh{E, itk IIMEERERRIEFR A A0S BifR (AOS
Target),

1.4.12 7=fERIPET (MPU)
MPU BT LR 72 AESLEY(RIP, S@idPELEIEISANRISIE], AILURERANR M,

KEFRE TSN ENIA MPU 8ol — 1 §H3d IP B9 MPU 8T,

Her ARM MPU 21t CPU X288 4G k== BIA9I5 1R A Rzl

SMPU1/SMPU2/FMPU/HMPU/EMPU 73 5I#2 £ %4 DMA_1/ &4t DMA_2 /USBFS-DMA /USBHS-
DMA/ETH-DMA X8 4G k=8l pR G in R Rz . MEE L= 8 25198, AJLUKE MPU Bf
TEATM/ BLLIEIR / ARl Rk P/ Sl

IPMPU {RIEIEFAUR I R IP ML 248X IP YR RIZ S,
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1.4.13 14 (KEYSCAN)

AN I EEEITEIEIR (KEYSCAN) 1 ME5T, KEYSCAN fER3FEBEMEY (1TA0%) 3, 5
R EEREH KEYOUTmM (m=0~7) 3R5f, 1T KEYINN (n=0~15) M{E EIRQn (n=0~15)
BN, AERESITHRETEELIIRRIRGITIEE.

1.4.14 REPEIEHIERE (CTC)

AZBEEIERE (Clock Trimming Controller, LUF#R CTC) AILLBIRANIERIK H2s
(HRC), BAFIEIFRAIRMN HRC RSARAIRER4ERE, FH CTC ETIEEHEESETRT, XA

E A EahiA%E HRC BRI LIS EI—MEHERY HRC BYHh,

CTC EZEHFEI T

AP IMEBSERERIR: XTAL. CTCREF

RAFMENEHEEEHINEERN 16 URAITEEE

RFMEREN 8 IR EREMEN 6 (UIREE

RAFRTRBUERY AR

1.4.15 DMAE#I2E (DMA)

DMA BT EFEMINETHRERIR Z [BIFIXEUE, sE9ETE CPU A2 5B TRIFMER 28], 1268
ERTNINEI TR IR Z 1B LA K S MEI TN RERR IR 22 [B] B R HE 3T HR

DMA B£Jhi7F CPU 54, #%HR AMBA AHB-Lite B&ihi(Ei

18 2 1 DMA =HI8 7T, H 16 MRILEE, AJLURIEFEARERY DMA L5iTh6E
SNEENERET IR REESFRCE

BRBREE—TERIER

BERE N L1 EE, REZALUE 1024 1R

B HIENREEREEN 8bit, 16bit 5 32bit

BILECERZ 65535 L

AL BRI AT ORI BCE N EE, BiE, BR, BIFSEERSENDIE
BIFRE 3 Tl RITHSTRCRET, FiaseRiRiT, SRR, SRR UERERSRE
o HRfehasen, FHTmAFNSE4HL, AIFAREIERRIMATR
SENEDRTIEE, PSR —RIEREMS MER

m FEIMNIEAMABEEER

m  AEANEIREHFNERE LIRS UFEThE
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1.4.16 HEHBE (CMP)

FBELLIREE (Comparator, LUTEMR CMP) @R MEPIEBEHITLLIRAVIMSIRIR, HHM LR
EE CMP1~40

CMP = E4H%:

CMP1~4 3JRIIRT#I TR LR

CMP1, 2 8% CMP3, 4 [FIBMERAEIZEMAE AR
[EiREBEMAIRBESE ZMINBERER

T IR RIS SRS BT $h AT ik

B E AT 285a tHAY PWM SR 3ot AT T K351
Bl R MG B E 4

A FRBH A IREE R SHE LR

tbiset Raria i BISMERERD VCOUT

1.4.17 1E¥EE2E (ADC)

12 1 ADC B—THRAZREIRT NAVRIA R F e #ER. 45 MCU 53 3 N ADC &7, Brs1M2 X%

5 16 M, ST 3 X85 20 M@, FIRERISRB MRS IR, LIS H AEBRIRIME S RGN

BERAIUERHEH—TFT, —PNFEFIEI TR, SUESF IR, INESEER

EHITIES S RIRF N ILRERHITTY, ADC RIRIEEHIRINE TR, WERIEEEEMEE
&

MAERHTEM, WNERTEHAFIRERSEE.
ADC EE451%:
m Sk

-  HOJEEE 12 {i. 10 fiifl 8 U=

- ADC #FFiZOB# PCLKS FFIRBTER PCLK2 (tFR{E ADCLK) BYSRZELLAZER 1: 1.
2:1. 4:1. 8:1. 1:2. 1:4
PCLK2 A5 AGE H HCLK 58 PLL BY$H, IEBISRZELL
PCLK4:PCLK2=1:1
PCLK2 i & =24 60MHz

- E#EE: 2.5MSPS (PCLK2=60MHz, 12 i, ¥#* 11 A, T 13 BAHA)

- BIBEXRENENHIIRERE

- BBERIUESFS

- HESFHESHRERELE/AXNTAN

- ESZIRERRTIITEE

- RINEIA, ERERER
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- TMEABRILUE ADC EIRIGTE BE LEIRES
m RENEE
- &K 16 MHMIER N EE
- 2 REMESAAAN REEERE, VBAT 2%
m RRAGREMN
- HRRERRTA
- BSMERET AR IR TTIA
- SMERSIRIAR R TR
m R
- 2 7H#FYA. B, AIEERERTHESMNEE
- YA BREAME
- Y AESEE
- WEHIEE, FPA. BIRIIEFEMEAR, F5 B RERST A
- WWEIFENX ERFREEMMH=1 ADC H9igH)
m FERSEHESHEL
- 5 A R4S RPETFISE 4 ADC_EOCA
- 7% B Bfm4S RS+ ADC_EOCB
- EINEIA 0 LR ERFANSE 4+ ADC_CMPO
- EIETE 1 AR ERANSE 4+ ADC_CMP1
- A8 4 M EHaLERRI B E) DMA
X MCU #8857 4 NRITRIRIZIE A PGA, 8% BE x2~x32 AlkiF, RINBNFILSEEE
PGA BBERHITINK, AEBRANE ADC EIREITHIR,

X MCU #53 3 MRTTANRERFER SH, STAXRFRFBRENN, SRFFIB5HNY, 5KE
B FRE SH BMANEEHRITRE, RAEBE5h ADC FHAHROR M FSIP RS MEEHTT A/D ik, &
SRR, FIESZRURZENAMBHIEIIEAN SH BIREFE

1.4.18 #iEE2E (DAC)

A MCU #23 7TR 12 (UM F - 1RIABEH#EE 87T DACL 1 DAC2, 8> DAC 2xBERK D/A
RiEE, 7 URIFFRE T DIRE AR EUEN RS ERKIRT ik, SN iEics — Mt
K8, AILTERBEIINERZIIY EiRIRehIME R fa Bl IR ERMMASE BE VREFH 1 VREFL RIASRIE
SRR,

DAC FE451¢:

m 1 DAC BT, 87 87TA®W D/A H¥ifiga
m 12 IEREEER R EM AN FFHEA TR
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[E— DAC 1RIRAF ML @ E A] SSTL R0 #e R
FHSMNEREHE (REB DCU) HJfiH = AR IEAIR
WA TNRE, FTERIKENIMBAE

A /D B FARTURLR DX A/ D $e#RAFHL
IR LA F N A IR B

IhI BN SE BE VREFH/VREFL

1.4.19 BEERE (0TS)

0TS FILURENGH AERRVRRE, UXFRFRAIEMSIRE, ERANGNEBHMABEIES, 0TS
RE—ASEERXNHFE, BIHBEAXALUIHERSIIEEE,

1.4.20 BEIFHERE (Timer6)

BRITHIENEE 6 (Timere) B— 16 ITHEENS AT, BESHERTATRPRE
FE. RIENBIRASMSHHHRE. B4, PWM Eit, ZERBIIFEEEN=AERMERER,
B4R R PWM KRR, (BRAFETFIRIL PWM, SUARTFRIRIL PWM, SUAKFRE 4 PWM, SUAIEFFFR PWM
%), 2R RERLSNBEGES (AL E6h. FLE. BE. RFE), SEEESTERIRER
Ihee (BEEFMWEET), IENEMERNE; 5 2 HIERGREM 3 HERRD, i
EMB =, Z"RFIF=MmPER 8 MR Timer6 (Ul~4 7 32b1it EAIES; US~U8 A 16bit E
Bt28) o

1.4.21 S=¥5E PWM (HRPWM)

SHEE PWM (HRPWM) # BT Timer6 BY PWM ESHIDIR, IEIRIEER TMR6, BEB~EKR% 16
BENE D PR PWM K.

1}

>

|
HRPWM BY$FAESNTF :

1B PWM S 9 R

BT A% PWM KA & =L AIARML

LT EFAR. FEA. EFSAF EFBES!
BoifETNEE, AT iR LRIES

1.4.22 BERITHENE (Timer4)

BREHIENSS 4 (Timerd) B—TATZHEENEHNENSRR, RUHSMAREXA=12EM
EHA R, ZENSEF = ARNEERRMEIARIN, AJEMESH PWM KRS ; XIFEFIEE; 35
EMB #£8l, ARTIFmPEH 3 MR Timer4,
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1.4.23 ES2FZEFER (EMB)

ESNEEREERE —EXHNFEEFIEMH A ER S, LUTHESRE LRSI B
PWM (S SHITIREIRIR, THIBEAT=EHIE A

S aRim SN BT

PWM fitHin BT RERE (RSEIR)
FELEIRARLLIRE R

BRI AR L RS

SEHE TSRS

1.4.24 ;&BAENEE (TimerA)

BAENZE A (TimerA) 82— 1MEA 16 {UHHEE. 4 B PWM BHNENSE, ZENSEXHF=A
BRAERRMRIART, AJEME PWM KAz (383957 PWM. SUGAXHR PWM) ; <Frit#EEED
Bah; tEREEETFRIFRFRE; FRTERIKSEI 32 (i 25 2 HIERRIEITHLM 3
MRIERwG T ARTIFmESH 12 M8t TimerA, RARISKI 48 B8 PWM faitHo

1.4.25 @BHAEE (Timer2)

BAENSE 2 (Timer2) B— M UEREL TR FIIHERAANESENSE, ZENERS 2 1
#E (CH-A# CH-B), B M@EENE—MatkiwO, AIKIERNGREL; S HhEEhs 2 M
Nig[, — M EN#HHEAED, AISEHkOF I G — M ERMARARD, AISCIER SR EED. FLE.

AR THEMERITRERREN KN EMBRNE. ARTFmPER 4 METH Timer2,

1.4.26 @BHAEZE (Timero)

BRATERE 0 (Timerd) B—NEUSHAEL T « BT XNEARTENE, ZENEBRE 2
NEE (CH-A F1 CH-B), BJLEIHSRERIEE= A LL R AR 4, R MR A T, WElERSEG
W RITEIH TR, AR SHPEE 2 NETH Timero,

1.4.27 838§ (RTC)

SCESRS$ (RTC) 22— A BCD BB IUREFHEIESRIITEES. ICRM 00 £3) 99 FiEWAKRH
BYiEl, S2¥F 12/24 /NEFESH, RIBAHGNERBITERE 28 29 (F4). 30 M1 31 H,

1.4.28 EHiJ\it#ss (WDT)

BEHHEERT, —MHEIHBEIHIEANLTHARE RC (SWDTLRC: 10KHZz) MLZREI A2
(SWDT), FZ—MEiT#EIshRA PCLK3 BOBAEI JAit#es (WDT), TRETHNERE A
16 (RIS, ARENBETFIMNIFHEAAIRZEFRERNINBREFE B ERREITm s
E RYIRF IR
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MANENRESAFE O At rem A FugE O XE, EMLTEOXER, FIRFITHRES,
THEH IR,

1.4.29 HiTEEEDQ (USART)

K mEHBARTR AR BER (USART) 10 NIt BRABITWASERIR (USART) #EISR &M
S55MRgEHRITENTHIERHR,; & USART ZFHEARY HITEREED (UART), MRS @ERE
O, EEeR#EO(ISO/IEC7816-3) M LINEEEN, HHAHIREBRIE(CTS/RTS ##1F), %
WIBRREME, 5 Timer0 BIRECEH UART #2UL TIMEOUT IhAE, USART_1 Z#h@d RX LMEE
STOP &=\ ThAE.

BIRThEED ECAN T -

UART: BB

ZMERERE: SBEESE

RTEE: SBESE

RX £XM2FE STOP #R3UThk: USART_1 Z¥%

NG4SR USART _1.USART _2.USART_3.USART_4.USART_6.USART_7.USART_8.

USART_9 i

LIN: USART_5. USART_10 X#¥

m  ZBEF: USART_1. USART_2. USART_3. USART_4. USART_6. USART_7. USART_8.
USART_9 ¥

m  UART $ZUR#BRSINAE: USART_1. USART_2. USART_6. USART_7 X%,
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1.4.30 SRHHEI24% (I120)

I2C (SERLEERRELL) PRFRUEHIEEM I12C SRITRL4zEmZED, RMEFENIIEE, TLUTHIFE
I2C BRI . STFMVERIN. RER, B32#F SMBus 24k

I2C FE4F%:

1) I2C 2%/, SMBUS 24 AN ANk, EVUEN. MR EE, BRffRSEXRFER
FHRMEFETE. RIEFERER &= N EL,

2) MERERRK 100Kbps, PEFRERERA 400Kbps,

3) BEmERFARFYE. ERFBRFGHNELSYE, HeelNR2ENHFREYE, EMABRERHN
FLEFMH

4) BILUETE 2 MMAUEIHE, BIRIBNSRE 7 [t =UA 10 iAo BEAGINEI T HEME
Mk, SMBus FEAMIAE, SMBus i&&FEHiAfIE. SMBus IRE ML,

5) RXBRILABThHIEN B, UK RI LA sh&IXN B 1L,

6) EFINEE,

7) 1hEINAE,

8) HBEITHEE, AJLAGN SCL BY#hKEYEE Lk,

9) SCL A SDA MAREHFIEKSE, IRKESIHIZ.

10) BEEIR, BUEHER, REBET, —MIRIXLER, MR —3hkT,
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1.4.31 HRiTMgiEO (SPI)

KEmisHE 6 MEENHITIMNGEND SPI, XFERENTHITRDEHE, HEMSINEIREHITR
B, APAIREFSEHIT=4/ MLk, T/ MINKRIFREENZE.,

% 1-2 SPI XE45i%

Bx ik

BB L&
ZFFALNSPIERM 3L K Bt E L EITER

ERITIBISINRE ¢ FRENIMRREFEMEESR

Al E ST S CKAR M FIAR (L

ENEREIRBNLIRR : MSBFFIA / LSBFF A

ALEERMIRERE
4/5/6/7/8/9/10/11/12/13/14/15/16/20/24/321i
RGBS OMEIETIEIR AW B E 3 2 (A EUE

FHUERX T ELBE A E & AR RE R RS RHITARE, KX TE
ksES FPCLK1E2 53 4~256 5347

MHUER T AT RARIFEAPCLK1IME6 34T

WA 16F T HEIRE FXIH

HiERI

IR
SHINEE
RS R M

. R BRI

SRS e s
R BRI
BRI
SOEERBRNIRN EES S

o BT S SRS SRR B B 3 R T R

H i S 1) ‘ o R
BT OE S 2 A0 P 1S S T )T
1R I BT

L B RIE S\ MRS TR AR

AR TS o
ES B EHEETAE
BIER DS
BEREREDS

b - SPI#R (B3/WE/XE/HERK)
SPITE
EHRER (VB

isnEz ] G EEREL

H AT . SPIVAILINAEE
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1.4.32 M@Mm&ENXHRTIMSIEOD (QSPI)

MmN BITIMNIED (QSPI) B—MEESREHIEIR, TER TN SPI FRAEOIAIHIT ROM #1T
BiE. ENREBCFERHRTNE, 51T EEPROM LIKRETT FeRAM,

1.4.33 SERHEBABEEMEL (I2S)

I2S (Inter_IC Sound Bus), EMBRAETMELL, ZE24LT RTINS ZBNSEEE.
R 1-3 I2S TEHHHE

TheE TESH
‘ TS WAL N TIER
EEH T
S TERRMER IS
EEBEKE: 16/321i
HIRR . EIAMSEEUEKE: 16/24/32f1

RSN : MSBFA

S{IPIRIELL TR 41ER, PISRINGHARI S SRR

PidsES « HREREMME192k, 96k, 48k, 44.1k, 32k, 22.05k, 16k, 8k

A IR T B PR AR EhIMER B ST, LERERE 79256 % F s (FsATIMRAFINE)
I2S Philipstnf

. MSBX 75
FIFI2SThY -
LSBXFrink
PCMAT
RS c BEATR, 32UBMRNEHFIFOSRXIR
- AfEAMRERI2SCLK (UPLLR/UPLLQ/UPLLP/MPLLR/MPLLQ/MPLLP); e

FI2S_EXCKSIH LRSS FhER (H
RIFEHAXEHTE)ABIRE SERY = 4 Rl
BREAKB YT EAZIRE HER ™ £ it
iR © BRBSREXEERDESAKESNK, BlLE
RFEHEXEESMAERZER, KETiE
RIXMREKFEEHNETANGIERK, K& L

1.4.34 USB2.0 5i&&R (USBHS)

A= mEEE USB2 . 0 £FIEIR (USBHS) 1 MEJT, RER E2& PHY, HX#F ULPI(SDR)#O,
USBHS @—® WA (DRD) =28, FRY X MANTHRER E41ThEE. EHEIN T, USBHS e,
LERMLEWL 2R, MMYER TERERNSER KA, USBHS 1£HI2825F USB 2. 0 thiXFiE
XWFENMEFRAR (EHER. HEEFRE. PEERMNELSEH). &% USBHS =688
LPM(Link Power Management)IfgE,
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1.4.35 USB2.0 £i%i&iR (USBFS)

USB £ (USBFS) =S AEIENISHIRMET —& USB BEMRRS R, USBFS 1THIesZ i ENIE
A ER, B NEERESE PHY, ENUWRIT, USBFS 1THI2EZ# 2R (FS, 12Mb/s) M
R (LS, 1.5Mb/s) W& 28, MIEHERA TUNZFHFELRE (FS, 12Mb/s) Yrk23, USBFS =l
28%FF USB 2.0 YFREXMIFREMMERA (IE6tFE. #EFR. PERNRSER). Z
USBFS 1=#288%#F LPM(Link Power Management)ZIffE,

1.4.36 CAN FD 5438 (CAN FD)
CAN FD =5lI28:21& CAN 248 CAN2.0(2.0A. CAN2. OB) #1 CAN FD %

CAN BLdzhlasrl UM E S £k ERVERIEWC, , EA™ M, CAN FD iEHI2sEH 16 Himikds. ik
ERT AN RAEFERERWAER.

CAN FD#Z#IZHNARERIET 1 MEMEARNEREEZ P (Primary Transmit Buffer,
LUREI#R PTB) #1 3 NM#AXZE H28 (Secondary Transmit Buffer, LT STB) ¥X&
FHIREE R, HARAERREMHELIEINF. Bt 8 MEWE H2s (Receive Buffer, LU
Tf8#F RB) FREXNZZLEE. 3 1N STB LIX 8 4 RB aJ LB A—1 3 K FIFOM—1 8 4k FIFO,
FIFO SE2HEHEH,

CAN FD B4z H28RMt A LAZ 5ETiE) A CAN iBfF (Time-trigger communication).
1.4.37 CAN2.0B#z#I28 (CAN2.0B)
CAN2. 0B 1THI25E1E CAN 248 CAN2.0(2.0A. CAN2.0B) thi¥

CAN B Lz hlasrl UM E B £k ERVERIEWU, , E4FmA, CAN2. 0B =28 AH 16 Almikas. ik
ERTHNRAEFEERERZWAER.

CAN2. OB ZHIZBHP N ARFABEE 1 MEMEANELEEFSE (Primary Transmit Buffer,
LUR{E#R PTB) #1 3 DM#AZXE RS (Secondary Transmit Buffer, LUTFfEHR STB) X%
FHIREERL, HAXRAERREMHELIEINF. BT 8 MEWE H2s (Receive Buffer, LU
Tf8#F RB) FREXNZZLERE. 3 1N STB LA 8 4 RB aJ LU A—1 3 K FIFOM—1 8 4k FIFO,
FIFO SE2HEHEH,

CAN2 . OB B4z H28 ATt Al LASZ $5ETIE) it & CAN &S (Time-trigger communication),
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1.4.38 SDIO#EHIZE (SDIOC)

SDIOC 17T — SD EHUZOM— MMC EHEO, BT SD2.0 thi¥Ay SD &, SDIO &
BT eMMC4 . 2 thHiYEY MMC 18&#1TiBS, ASF=mma 2 1 SDIO =428, sEBENS 2 i
SD/MMC/SDIO &&#HITE S,

SDIOC %5m80F:

24 SDSC, SDHC, SDXC #&= SD £ SDI0 &%
FEF—&R (1bit) ML (4bit) SD Bk

HE—% (1bit), W&ER (4bit)F/\ER (8bit)MMC B4
SD BY$5%= 50MHzZ

BE-RIRFIAEH S FRIFThEe

1.4.39 LAKRM MAC =428 (ETHMAC)

LA MAC =528 (ETHMAC) BB FTELLRMIMEIZIR TIEEE802 . 3-2002 #RAERIEHIRIEIE,
BLZMNATE, N3, MEEORF, % MAC ITHIZ8ZF5MMBEE (PHY) #EENEDT
AWARAEREO: /ABURIIEO (MII) (£ IEEE802.3 MSEHENX) MEHTEMzEN (RMII),

FEEFEUTHINFE:
TEEE802.3-2002, AFLIKM MAC
IEEE1588-2008 f1fE, ATFAEHKMEIFHEIS

AMBA2.0, FF AHB X /MirOl
RMII #0056

1.4.40 HMEBT=fiES3IEHI28 (EXMC)

HMERIZAERSITHIZS EXMC (External Memory Controller) 2— NARARIEFHA IMEIESS,
KINEIEAIRAVIRIIIRIR, EXMC BT ECE T LUBAERRY AMBA thiliEOF IR AR MR E A S
FhiEEEMIIRO, B831EF SRAM, PSRAM. NOR Flash, NAND Flash #1 SDRAM %, EXMC A
BRID RSN FER, 8N FERZFHFENFMERLE, AR A LUBE N FIRRIE 17285 & KiTH|
HMER ISR SRR I TF fiE2s.

1.4.41 #HFMmEO (DVP)

HFRGEEO (DVP) B—MESHITEO, FIREMIMNE CMOS REGKIERENR 8 fil. 10 fi.
12 {UsY 14 (ISERBUER. KRR S MEEHED o SIFFX EE MBI RE SRR TG T O =5 =
SRR BERIRIBFF/RIE/YCbCr4:2:2/RGB565 FITHMMELREIE (JPEG) FEARRMEIAIEIE
MR
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1.4.42 MEHRIEBER (CPM)

MZHLLIBRIR (CPM) €1E AES MRTRHE AL IR, HASH Z2ETIEE, TRNG BRI L LR
=DFIER,

AES MRZEENEREREEEERITAERAMRA (NIST) 7£ 2000 £ 10 A 2 HEXEMAYH
REEME N E, DEKERBEN 128 i, MERKESZRF 128/192/256 il

HASH Z2 85| R SHA-2 frRZsH) SHA-256 (Secure Hash Algorithm), FF&XEER
ENMBARABLZGHNERIME “FIPS PUB 180-37, AJMKEREE 2164 (fEEF4E 256
WESPERSEEE2 T

TRNG EREHEE 4+ 822 USSR R R ER BIFENEUE 458, 121 64b7 t FENE.
1.4.43 CRCitH#&5 (CRC)

AR CRC E/EEBM ISO/IEC13239 WIEN, 73IFRA 32 fiifl 16 il CRC. CRC32 &A%
Iﬁftj‘g X32+ X26+ X23+ X22+ Xl6+ Xl2+ Xll+ X10+ x8+ X7+ x5+ X4+ x2+ X+ l, 32 {ﬁ
BN “OXFFFFFFFF” o CRC16 AR ZMILA X0+ X12+ X5+ 1, 16 fU#{EN “OXFFFF” ,

1.4.44 #iEtHEHET (DCU)

¥URITE# T (Data Computing Unit) 2— P FREBITF CPU IR AMESIRMERR, S DCU
BITAE 3 MUBSES, BT 2 MUEMIDEMLLLR AN, WRE OLRINEE. Fa LUBTE
BY SR & FSRIEEE ISR (DAC) 1R ALES TN B F B = fARAEE RE . /=S85 8
DCU 7T, S Ty rriis=m 85Ik,

1.4.45 #HFizHHT (MAU)

#FEEETT (MAU) B—MASAAEEMNEZZERMzELENEHNRIEERIR, SEFERK
BFABMIEZIER, [EZRERSZHF 360° /21012 BEIEE,

1.4.46 ER¥EMZEZE (FMAC)

TEREBFMESE (FMAC) 2—1 FIR IERITERBAIIEREIR, ZARRATHITRA 16 F, B
FCER FIR BFIEK. NE 16x16 bit Fixss. 32+5bit VA=, AARTBEXMHBUERE.,
KRARTIF=amiEE 4 D FMAC #&R3R,
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1.4.47 iAiAiTHIZE (DBGC)

A MCU BIRtZZE Cortex™-M4F, ZAZEERTERIFAINENEN, SIHRANREIRZERT
(ETM), FIAXLIRNTIEE, FILATEEEE (E<HTR) SURRdE (BEER) RELERZ. RZE
LR, FIAEIWAZBIAERRSH RLERIINEPATS. EBTE, BMERZMAGHIRERFRIT.

AR MNEREO:

m  BTEEREED SWD
m  HFTEERERED ITAG
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XRSCL%x3H

2 S|EZERIhEE (Pinouts)

2.1 5|HEEE

LQFP176

o
g
o o
88 el
s g¢
gLs £L
I P
S83 83
399 S
R o
QL8 EAF
oo 255 o 0o 0o R o
2333 E880aananm Do nonoo 33 383848838 3
FEEEL  ~HZZIFBOBEE  BEBEBBEEL  LEEEESSEY &
LLi53a B N R PR R 3
B R R R R R R L E R R T
e FfZ885<<7722833805883306883882838488223238228a84¢%
F i EaS LS fsfiNReRSYRRRRRRRRRYYRRRRRRRREENYE
NP oERoBmINNOdoS@EOeNImMAIioORESNINNOdSREEOoRNITONdD D
AR 388R3334RQ2385218300028386883038:238885888580a838
2o8888g889yySEdd5S8d05533:5833:88323¢%
104/z1d[ g€t 88[_|294/TTHd
To3/€1d[_|veT 18] Jeo4/0THd
ssa[|set 98| Jz94/6Hd
2oa[oet 58| |eo4/8Hd
T9:4/51om 7L/ viva[ | LeT v8[ |z94/1Hd
T94/1010/5Tvd[_|8ET e8] |204/9Hd
£94/012d[_|6€T [ Joon
£93/T12d[_|erT 18 JTavon
£94/z10d[_|1oT o8| Jevs/1r84
£93/0ad[_|zvt 62| Jeos/otad
MEEE_HMZ Eumutﬁiwﬁsu\mmu
£94/zad]_|vv1 12[ ]e04/eaNT pan0/pT3d
ME\ME_HmZ Eumuts‘_iwﬁsu\mmu
294/vaa]_|ovt s1[ ]e0d4/ NI panD/2T3d
291/sad[ vt [ Je04/T13d
ssa[ [set €[ |e94/€dNT " TdHD/0T3d
2a[evt 2 oo
293/90d[_|ost 2 Jssn
294/ 10d[ | tst o[ Jeo4/63d
293/60d[_|zst 69| |eo4/83d
294/010d[_|esT 89| |e04/234
293/T10d[_|pST 29[ Jeos/194
293/z10d[_|ssT 99[ Jz04/094
203/¢10d[_|osT so[ Jeod/sT4d
203/v10d[_|sT o[ |204/v1ad
ssa[_[sst go[ Jeod/eT4d
2oa[|est 29[ Joon
193/519d[ 00T 1o ssn
Gto;muuqz»\osn\mﬁ_ﬂGﬂ amH_GtNEu
T93/154LeN/ vad[ 2ot 65| ]194/114d
Gtmmu_ﬂmﬁ mmH_GtuExwgi\Nmn
193/98d[ |01 15[ ] 194/ €dNT"EdHD/6NT 2 T20Y/Tad
194/184[ |set 95| |194/2dNT"€dHD/8NT " 2TO0Y/ 084
S_\m:n_HoS mmH_Su\3.5.?5\NSoumué\ﬂE.NSaimuu
194/88d[ 101 || 194/ NI 2dWD/ TLNO ZOVA/ NI TT2AV/#3d
Stmmu_Hmﬂ mmH_Stmsilmﬂusu\mm\,uiuu?E.NSS\D&
193/03d[_|601 25| |194/2dNT TdHD /57 v¥0d/9NT TT2QV/9vd
Gtﬁu_Ho: RH_S:EE.N%G\NSoJuS\mE.NSS\mZ
To3/zr1d] 1Lt 05[] 194/€dNT"2dHO/TLN0"TOVA/PNT " TTOAY/ Ve
2on[Jeet 6t ]oonv
To3/v1a[_|eLT sv|_Jssav
Gtmﬁ_ﬂq: 5”_NutEEvEsu\mm\,umNZou\mzHumNSaimﬁ
103/91d[_|s21 ov| |eo4/6TNI E20v/SHd
104/ 114[ oLt e sv[ Jzo4/8TNI"€20v/ vHd
O HNmMT O ® OO NN TN O D00 AN TNON D00 DN
N mcmnmorao R A NN NEER AR ARNRRRRR3A0RIR85882558%
S S SSdEdSEZgggvoTooioooPoCmomoEEEodo@osIoanona
0000508523333 333333138333838A5533383822838038¢8
PeeEEIgEanerRELYL RO R R3S ELESRERRY
LLLLLeggo Ly NS SLefe o>z
Sosse EEdRasS S33ssw SoofszJ-yaa3 £2335e0R
Soi2E EER023% RN A fggt2gz: IZg: > R
gEred 292 0% tEEazz EEREALKE £Z2Z2:2 2222
ST EE & & SRRk BEEE Q F55aER
E0Ek A P - R 22288
d9k3 3o 33383283 oaoeod = i
g3a 833 g8888a: ¢]%% R
S8 288 £28gg%% £o9¢ 44488
33 g2 12333 533838 §5s2¢
g 533 Sr3o e 288¢ geels
4 i grees s2%a )
gy - 3332 saagg
& & 233¢2 g22zz
R ]
R-4-40a] e
o o oo
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2.2 5|kThEE

® 2-1 S|EIThEER

EIRQ/ TRACE
Analog wKUIQ’ JITAG Func@ Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Func1e Funcl1i Funcl2 Func13 Funcl4 Funcl5 Funcl6 Funcl7 Func18 Func19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
TIM4_ TIMA_9_PW TIMA_
TRACE FCMRE USART ETH_MII EXMC_AD I2S3_MC
1 1 1 B2 A2 R14 PE2 EIRQ2 3_ADS M1/TIMA_9 4_TRI EVENTOUT FG2
CLK F 3_CK _TXD3 D23 K
M _CLKA G
TIMA_4_
TIMA_9_PW ETH_MII
TRACE PWM1/TI USART EXMC_AD TIM2_1_ SPI2_NS
2 2 2 Al Al D5 PE3 EIRQ3 M2/TIMA_9 _RMII_T EVENTOUT I12S4_SD FG2
Do MA_4_CL 6_CK D19 CLKA SO
_CLKB XEN
KA
TIMA_4_
TRACE TIMA_9_PW PWM2/TI USART EXMC_AD DVP_DAT TIM2_1_ SPI4_NS
3 3 3 Bl Bl D6 PE4 EIRQ4 EVENTOUT FG2
D1 M3 MA_4_CL 6_CTS D20 A4 CLKB SO
KB
TIM2_1_
TRACE CTCRE TIMA_9_PW TIMA_4_ USART EXMC_AD DVP_DAT
4 4 4 Cc2 B2 L2 PES EIRQ5 EVENTOUT PWMA/TR FG2
D2 F M4 PWM3 6_RTS D21 A6
IGA
TIMA_ TIM2_1_
TRACE TIMA_4_ EXMC_AD DVP_DAT
5 5 5 D2 B3 L1 PE6 EIRQ6 9_TRI EVENTOUT PWMB/TR FG2
D3 PWM4 D22 AT
G IGB
6 6 6 E2 c1 Al5 VBAT
7 - - - D2 M4 PI8 RTCIC1 EIRQ8 EVENTOUT
EIRQL
RTC_O TIMA_10_P SDIO2 EVNTP3 I2S3_MC
8 7 7 c1 D1 M3 PC13 RTCICO 3+WKU EVENTOUT
uTt WM4 _CK 13 K
P3_1
TIMA_10_P
XTAL32_ EIRQ1 EVNTP3
9 8 8 D1 El M2 PC14 WM1/TIMA_ EVENTOUT
ouT 4 14
10_CLKA
TIMA_10_P
XTAL32_ EIRQ1 EVNTP3
10 9 9 E1l F1 M1 PC15 WM2/TIMA_ EVENTOUT
IN 5 15
10_CLKB
TIMA_
EXMC_DA
11 - - - D3 Al PI9 EIRQ9 6_TRI EVENTOUT FG3
TA30
G
EIRQ1 TIMA_6_PW ETH_MII EXMC_DA
12 - - - E3 P13 PI10 EVENTOUT FG3
[¢] M3 _RXER TA31
EIRQ1 TIMA_6_PW USBHS_U
13 - - - E4 D3 PI11 EVENTOUT FG3
1 M4 LPI_DIR
14 - - - F2 G7 VSS
15 - - - F3 E8 vcc
TIMA_11
_PwM1/T USART EXMC_AD SPI3_NS
16 10 - - E2 D4 PFO EIRQO MCO_1 EVENTOUT FG3
IMA_11_ 10_CK Do Ss1
CLKA
TIMA_11
USART
_PwM2/T EXMC_AD SPI3_NS
17 11 - - H3 N4 PF1 EIRQ1 10_CT EVENTOUT FG3
IMA_11_ s D1 S2
CLKB
USART
TIMA_11 EXMC_AD SPI3_NS
18 12 - - H2 N3 PF2 EIRQ2 10_RT EVENTOUT FG3
_PwM3 D2 S3
S
ADC3_IN TIMA_11 EXMC_AD TIM2_3_ SPI4_NS
19 13 - - J2 H2 PF3 EIRQ3 EVENTOUT FG3
9 _PwM4 D3 CLKA S1
TIMA_
ADC3_IN EXMC_AD TIM2_3_ SPI4_NS
20 14 - - J3 H3 PF4 EIRQ4 11_TR EVENTOUT FG3
14 D4 CLKB S2
16
TIMA_
ADC3_IN EXMC_AD SPI4_NS
21 15 - - K3 H4 PF5 EIRQ5 10_TR EVENTOUT FG3
15 D5 S3
16
22 16 10 F2 G2 H7 VSS
23 17 11 G2 G3 R1 vce
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EIRQ/ TRACE
Analog R /3TAG Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funclé Funcl7 Funcl18 Funcl19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
TIMA_10_P TIM2_3_
ADC3_IN EXMC_RB SPI5_NS USART7_
24 18 - - K2 E3 PF6 EIRQ6 WM1/TIMA_ EVENTOUT PWMA/TR FG3
4 2 SO RX
10_CLKA IGA
TIMA_10_P TIM2_3_
ADC3_IN EXMC_RB I254_MC SPI5_SC USART7_
25 19 - - K1 F3 PF7 EIRQ7 WM2/TIMA_ EVENTOUT PWMB/TR FG3
5 3 K K TX
10_CLKB IGB
TIM2_4_
ADC3_IN TIMA_10_P EXMC_RB SPI5_MI
26 20 - - L3 G3 PF8 EIRQ8 EVENTOUT PWMA/TR FG3
6 WM3 4 SO
IGA
TIM2_4_
ADC3_IN TIMA_10_P EXMC_RB DVP_PIX SPI5_MO
27 21 - - L2 G4 PF9 EIRQ9 EVENTOUT PWMB/TR FG3
7 wM4 5 CLK SI
IGB
ADC3_IN EIRQ1 EXMC_RB DVP_DAT
28 22 - - L1 H1 PF10 EVENTOUT FG3
8 [¢] 6 All
TIMA_S_
29 23 12 F1 Gl P8 PHO XTAL_IN EIRQO EVENTOUT
PWM3
XTAL_OU TIMA_S_
30 24 13 Gl H1 R8 PH1 EIRQ1 EVENTOUT
T PwWM4
31 25 14 H2 J1 M5 NRST
ADC123_ TIMA_8_PW TIMA_ TIM2_4_
SDIO2 USBHS_U EVNTP3 I2S1_EX
32 26 15 H1 M2 J3 PCoO IN1O+CM EIRQO M1/TIMA_8 1_TRI EXMC_WE EVENTOUT PWMA/TR FG3
_D5 LPI_STP 00 CK
P3_INP4 _CLKA G IGA
TIMA_8_PW TIMA_ TIM2_4_
ADC123_ SDIO2 ETH_SMI EVNTP3 I2S1_MC
33 27 16 J2 M3 N15 PC1 EIRQ1 M2/TIMA_8 1_TRI EVENTOUT PWMB/TR FG3
IN11 _D6 _MDC 01 K
_CLKB G IGB
TIM4_ TIM6_
ADC123_ TIMA_8_PW EMB_P SDIO02 USBHS_U ETH_MII EXMC_CE EVNTP3 TIM2_4_ I2S1_SD SPI2_MI
34 28 17 J3 M4 R13 PC2 EIRQ2 2_ADS 8_PWM EVENTOUT FG3
IN12 M A M3 ORT3 _D7 LPI_DIR _TXD2 0 02 CLKA IN SO
ADC123_ TIM6_
TIM4_ TIMA_8_PW SDIO1 USBHS_U ETH_MII EXMC_AL EVNTP3 TIM2_4_ SPI2_MO
35 29 18 K2 M5 N11 PC3 IN13+CM EIRQ3 8_PWM EVENTOUT FG3
2_PCT M4 _WpP LPI_NXT _TXCLK E 03 CLKB SI
P1_INM4 B
36 30 19 - - - vce
AVSS_
37 31 20 J1 M1 E5
VREFL
- - - K1 N1 - VREFL
38 32 21 L1 P1 F4 VREFH
- - - - - E4 VREFH
39 33 22 M1 R1 - AvCC
TIMA_
ADC123_ EIRQO TIMA_2_PW 5_PWM
TIM4_ TIM6_ TIMA_2_ USART SDIO02 ETH_MII EVNTP1 TIM4_2_ SPI5_NS USART2_
40 34 23 L2 N3 J2 PAO® INO+PGA +WKUP M1/TIMA_2 1/TIM EVENTOUT FG2
2_OUH TRIGC TRIG 5_CTS _D4 _CRS 00 CLK Ss1 CTS
21 0_0 _CLKA A_5_C
LKA
TIMA_
ADC123_ TIMA_2_PW 5_PWM ETH_MII
TIM4_ TIMA_3_ USART SDIO2 EVNTP1 TIM2_1_ SPI5_NS USART2_
41 35 24 M2 N2 P12 PAl IN1+PGA EIRQ1 M2/TIMA_2 2/TIM _RMII_R EVENTOUT FG2
2_0uL TRIG 5_RTS _D5 01 CLKA S2 RTS
_2 _CLKB A_5_C XCLK
LKB
TIMA_S_
ADC123_ TIM6_ TIMA_ TIM2_1_
TIM4_ TIMA_2_PW PWM1/TI SDIO2 ETH_SMI EVNTP1 SPI5_NS USART2_
42 36 25 K3 P2 M12 PA2 IN2+PGA EIRQ2 6_PWM 5_PwWM EVENTOUT PWMA/TR FG2
2_OVH M3 MA_5_CL _D6 _MDIO 02 S3 TX
_3 A 3 IGA
KA
ADC3_IN FCMRE TIM4_ TIM6_ TIMA_10_P EMB_P SDIO2 ETH_MII EXMC_AL I2S3_EX
43 - - - F4 N2 PH2 EIRQ2 EVENTOUT FG2
16 F 2_CLK TRIGB WM3 ORT4 _D4 _CRS E CK
ADC3_IN ETH_MII EXMC_CE
44 - - - G4 N1 PH3 EIRQ3 EVENTOUT FG2
17 _coL 0
ADC3_IN USBHS_U
45 - - - H4 A4 PH4 EIRQ4 EVENTOUT FG2
18 LPI_NXT
ADC3_IN TIM2_1_ SPI5_NS
46 - - - J4 A3 PH5 EIRQ5 EXMC_WE EVENTOUT FG2
19 CLKB SO
TIMA_S_
ADC123_ TIM6_ TIMA_ TIM2_1_
TIM4_ TIMA_2_PW PWM2/TI SDIO2 USBHS_U ETH_MII EVNTP1 USART2_
a7 37 26 L3 R2 J1 PA3 IN3+PGA EIRQ3 6_PWM 5_PWM EVENTOUT PWMB/TR FG2
2_0vVL M4 MA_5_CL _D7 LPI_DO _coL 03 RX
123_VSS B KB 4 IGB
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EIRQ/ TRACE
Analog R /3TAG Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funclé Funcl7 Funcl18 Funcl19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
+CMP1_I
NP4
48 38 27 - L4 P4 AVSS
49 39 28 - K4 R3 AvCC
ADC12_I
TIMA_9_
N4+DAC1 TIM6_ TIMA_
TIM4_ PWM1/TI USART KEYOU USBHS_S DVP_HSY EVNTP1 TIM2_4_ I2S1_EX SPI1_NS USART2_
50 40 29 M3 N4 L3 PA4 _0UT1+C EIRQ4 7_PWM 8_TRI EVENTOUT FG1
2_OWH MA_9_CL 5_CK TO OF NC 04 CLKA CK SO CK
MP2_INP A G
KA
3
ADC12_I
TIMA_9_
N5+DAC1 TIM6_ TIMA_2_PW TIMA_
TIM4_ PWM2/TI KEYOU USBHS_U EVNTP1 TIM4_2_ I2S1_MC
51 41 30 K4 P4 L4 PAS _ouT2+C EIRQ5 7_PWM M1/TIMA_2 2_TRI EVENTOUT FG1
2_0wL MA_9_CL Tl LPI_CK 05 ouL K
MP2_INP B _CLKA G
KB
4
ADC12_I TIMA_3_
TIM2_4_
N6+PGA_ PWM1/TI EMB_P KEYOU SDIO1 EXMC_AD DVP_PIX EVNTP1 TIM2_4_
52 42 31 L4 P3 K2 PA6 EIRQ6 PWMA/TR EVENTOUT FG1
4+CMP1_ MA_3_CL ORT2 T2 _CMD IGA D26 CLK 06 CLKB
INP2 KA
ADC12_I
TIMA_3_
N7+PGA4 TIM6_ TIMA_7_PW TIM2_4_ ETH_MII
TIM4_ PWM2/TI EMB_P KEYOU SDIO2 EXMC_AD EVNTP1 TIM4_2_
53 43 32 M4 R3 N14 PA7 _VSS+CM EIRQ7 1_PwWM M1/TIMA_7 PWMB/TR _RMII_R EVENTOUT FG1
1_0uL MA_3_CL ORT3 T3 _Wp D27 07 ouL
P123_IN B _CLKA KB IGB XDV
M3
ADC12_I
N14+DAC TIM6_ TIMA_ ETH_MII TIM2_4_
TIM4_ TIMA_9_ USART SDIO2 EXMC_AD EVNTP3 SPI1_NS
54 44 33 K5 N5 P14 PC4 2_0UT1+ EIRQ4 5_PWM 7_TRI _RMII_R EVENTOUT PWMA/TR FG1
2_OUH PWM3 1_CK _Cb D28 04 S1
CMP2_IN A G XDo IGA
M4
ADC12_I
N15+DAC TIM6_ ETH_MII TIM2_4_
TIM4_ TIMA_9_ EMB_P SDIO02 EXMC_AD EVNTP3 SPI1_NS
55 45 34 L5 P5 P15 PC5 2_0UT2+ EIRQ5 5_PWM _RMII_R EVENTOUT PWMB/TR FG1
2_0uL PwWM4 ORT1 _CMD D29 05 S2
CMP3_IN B XD1 IGB
M4
ADC12_I TIM6_ TIMA_7_PW
TIM4_ TIMA_3_ USART KEYOU SDIO2 USBHS_U ETH_MII EVNTP2 TIM4_2_ SPI1_NS
56 46 35 M5 R5 K1 PBO N8+CMP3 EIRQO 2_PWM M2/TIMA_7 EVENTOUT FG1
1_0vL PWM3 4_CK T4 _CMD LPI_D1 _RXD2 00 ovL S3
_INP2 B _CLKB
ADC12_I EIRQ1 TIM6_
TIM4_ TIMA_7_PW TIMA_3_ KEYOU SDIO02 USBHS_U ETH_MII EVNTP2 TIM4_2_ I2S2_EX QSPI_NS
57 47 36 M6 R4 J4 PB1 N9+CMP3 +WKUP 3_PwWM EVENTOUT FG1
1_owL M3 PWM4 T5 _D3 LPI_D2 _RXD3 01 owL CK S
_INP3 0_1 B
EIRQ2
PVD2EXI TIM6_ TIMA_7_PW TIMA_9_ EMB_P USART SDIO2 EXMC_CL DVP_PIX EVNTP2 I252_MC QSPI_IO
58 48 37 L6 M6 P1 PB2 +WKUP vcouT EVENTOUT FG1
NP 02 TRIGB M4 TRIG ORT1 2_CK _D2 E CLK 02 K 3
TIMA_4_PW
EIRQ1 TIM4_ USART DVP_DAT SPI5_MO
59 49 - - R6 P2 PF11 M1/TIMA_4 EXMC_OE EVENTOUT FG1
1 2_PCT 2_CTS Al2 SI
_CLKA
TIM4_ TIMA_4_PW
EIRQ1 USART EXMC_AD
60 50 - - P6 R2 PF12 2_ADS M2/TIMA_4 EVENTOUT FG1
2 2_RTS D6
M _CLKB
61 51 - D3 M8 N5 VSS
62 52 - c4 N8 R5 vce
TIM6_ TIMA_
EIRQ1 TIMA_4_PW EXMC_AD SPI6_NS
63 53 - - N6 P3 PF13 1_PwM 10_TR EVENTOUT FG2
3 M3 D7 S3
A 16
TIM6_
EIRQ1 TIMA_4_PW EXMC_AD SPI6_NS
64 54 - - R7 R4 PF14 1_PwWM EVENTOUT FG2
4 M4 D8 S2
B
TIM6_ TIMA_
EIRQ1 USART EXMC_AD SPI6_NS
65 55 - - P7 P5 PF15 2_PwWM 12_TR EVENTOUT FG2
5 T_RTS D9 Ss1
A 16
TIM6_
TIMA_12 USART EXMC_AD
66 56 - - N7 M13 PGO EIRQO 2_PwWM EVENTOUT FG2
s _PwM3 7_CTS D10
TIM6_ TIMA_12 USART EXMC_AD
67 57 - - M7 M14 PG1 EIRQ1 EVENTOUT FG2
TRIGA _PwM4 7_CK D11
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EIRQ/ TRACE
Analog R /3TAG Func@ Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcle Funcll Funcl2 Funcl13 Funcl4 Funcl5 Funcl6 Funcl7 Funcl18 Funcl9 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
ADTRG TIM4_ TIM6_ TIMA_1_TR TIMA_3_ USART EXMC_DA SPI4_NS
68 58 38 M7 R8 F1 PE7 EIRQ7 EVENTOUT FG2
1 1_CLK TRIGB 16 PWM3 1_CK TA4 S1
TIM6_ TIMA_7_PW
CTCRE TIM4_ TIMA_3_ EXMC_DA SPI4_NS
69 59 39 L7 P8 F2 PE8 EIRQ8 1_PwWM M1/TIMA_7 EVENTOUT FG2
F 1_0ouL PWM4 TAS S2
B _CLKA
TIM6_ TIMA_1_PW
ADTRG TIM4_ EXMC_DA SPI4_NS
70 60 40 M8 P9 B4 PE9 EIRQ9 1_PwM M1/TIMA_1 EVENTOUT FG2
3 1_OUH TA6 S3
A _CLKA
71 61 - - M9 N6 VSS
72 62 - - N9 P6 vce
TIM6_ TIMA_7_PW TIMA_
CMP1_IN EIRQ1 TIM4_ EXMC_DA
73 63 41 L8 R9 B3 PE10O 2_PwWM M2/TIMA_7 3_TRI EVENTOUT FG3
P3 [¢] 1_0vL TAT7
B _CLKB G
TIMA_3_
TIM6_ TIMA_1_PW
EIRQ1 TIM4_ PWM1/TI USBHS_U EXMC_DA
74 64 42 M9 P10 E13 PE11l 2_PWM M2/TIMA_1 EVENTOUT FG3
1 1_OVH MA_3_CL LPI_D7 TA8
A _CLKB
KA
TIMA_3_
TIM6_
CMP4_IN EIRQ1 TIM4_ TIMA_7_PW PWM2/TI USBHS_U EXMC_DA TIM2_2_ SPI1_NS
75 65 43 L9 R10 E12 PE12 3_PwWM EVENTOUT FG3
M3 2 1_0owL s M3 MA_3_CL LPI_CK TA9 CLKA S1
KB
TIM6_
CMP4_IN EIRQ1 TIM4_ TIMA_1_PW TIMA_3_ USBHS_U EXMC_DA TIM2_2_ 12S4_SD SPI1_NS
76 66 44 M10 N11 F13 PE13 3_PwWM EVENTOUT FG3
M4 3 1_OWH A M3 PWM3 LPI_DO TA10 CLKB IN S2
TIM6_ TIM2_2_
CMP4_IN EIRQ1 TIM4_ TIMA_1_PW TIMA_3_ SDIO1 USBHS_U EXMC_DA I12S4_EX SPI1_NS
77 67 45 M11 P11 F12 PE14 4_PWM EVENTOUT PWMA/TR FG3
P3 4 1_CLK M4 PWM4 _CD LPI_D1 TAll CK S3
A IGA
TIM2_2_
CMP4_IN EIRQ1 TIM4_ TIM6_ TIMA_7_PW TIMA_5_ EMB_P USART SDIO1 USBHS_U EXMC_DA I254_MC
78 68 46 M12 R11 R6 PE15 EVENTOUT PWMB/TR FG3
P4 5 1_PCT TRIGA M4 TRIG ORT2 10_CK _WpP LPI_D2 TA12 6B K
TIM6_
EIRQ1 ADTRG TIM4_ TIMA_2_PW TIMA_11 SDIO1 USBHS_U ETH_MII EVNTP2 I2S3_EX QSPI_IO SPI2_SC
79 69 47 L10 R12 P7 PB10O 4_PWM EVENTOUT FG3
[¢] 2 2_OVH s M3 _PwmM4 _Db7 LPI_D3 _RXER 10 CK 2 K
TIM4_ ETH_MII
EIRQ1 TIMA_2_PW EMB_P USBHS_U EVNTP2
80 70 48 K9 R13 H12 PB11 1_ADS _RMII_T EVENTOUT FG3
1 M4 ORT2 LPI_D4 11
M XEN
VCAP_
81 71 49 L11 mM1ie K5 1
- - - - - L8 VSS
82 72 50 - N10 L9 vcc
TIM2_2_
TIMA_2_PW USART ETH_MII EXMC_CE DVP_DAT
83 - - - M1l N12 PH6 EIRQ6 EVENTOUT PWMA/TR FG2
M3 5_CTs _RXD2 1 A8
IGA
TIMA_2_PW
USART ETH_MII EXMC_AL DVP_DAT
84 - - - N12 N13 PH7 EIRQ7 M2/TIMA_2 EVENTOUT FG2
5_RTS _RXD3 E A9
_CLKB
TIM6_
TIMA_2_PW USART EXMC_DA DVP_HSY SPI5_NS
85 - - - M12 H13 PH8 EIRQ8 3_PwWM EVENTOUT FG2
A M3 5_CK TAl6 NC SO
TIM6_ TIM2_2_
TIMA_2_PW EXMC_DA DVP_DAT SPI5_NS
86 - - - M13 H14 PH9 EIRQ9 3_PWM EVENTOUT PWMB/TR FG2
M4 TAL7 A0Q S1
B IGB
TIMA_S_
TIM6_
EIRQ1 PWM1/TI EXMC_DA DVP_DAT SPI5_NS
87 - - - L13 K15 PH10 4_PWM EVENTOUT FG2
[¢] A MA_5_CL TA18 Al S2
KA
TIMA_S_
TIM6_
EIRQ1 PWM2/TI EXMC_DA DVP_DAT SPI5_NS
88 - - - L12 Jis PH11 4_PWM EVENTOUT FG2
1 8 MA_5_CL TA19 A2 S3
KB
EIRQ1 TIMA_S_ EXMC_DA DVP_DAT
89 - - - K12 H15 PH12 EVENTOUT FG2
2 PWM3 TA20 A3
90 - - - H12 J9 VSS
91 - - - Ji2 - vcc
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EIRQ/ TRACE
Analog R /3TAG Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funclé Funcl7 Funcl18 Funcl19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
ETH_MII
EIRQ1 vcouT TIM4_ TIM6_ TIMA_7_PW TIMA_5_ EMB_P USART SDIO02 USBHS_U USBHS_I EVNTP2 I2S3_MC QSPI_IO SPI2_NS
92 73 51 L12 P12 R11 PB12 _RMII_T EVENTOUT FG1
2 1 2_0vVL TRIGB M4 TRIG ORT2 3_CK _D1 LPI_D5 XD D 12 K 1 SO
TIM6_ TIMA_7_PW ETH_MII
EIRQ1 vcouT TIM4_ USART SDIO02 USBHS_U USBHS_V EVNTP2 QSPI_IO
93 74 52 K12 P13 B2 PB13 1_PwM M1/TIMA_7 _RMII_T EVENTOUT FG1
3 2 1_0ouL 3_CTS _bo LPI_D6 BUS 13 0
B _CLKA XD1
TIM6_ TIMA_7_PW TIM2_2_
USBHS_D EIRQ1 vcouT TIM4_ USART SDIO1 EVNTP2 TIM4_2_ I12S1_SD QSPI_SC
94 75 53 K11 R14 E14 PB14 2_PWM M2/TIMA_7 PWMA/TR EVENTOUT FG1
M 4 3 1_0vL 3_RTS _D6 14 ovL IN K
B _CLKB IGA
TIM6_ TIM2_2_
USBHS_D EIRQ1 RTC_O TIM4_ TIMA_7_PW TIMA_6_ EMB_P USART SDIO1 EVNTP2 TIM4_2_
95 76 54 K10 R15 E15 PB15 3_PWM PWMB/TR EVENTOUT FG1
P 5 uT 1_0owL M3 TRIG ORT4 3_CK _CK 15 owL
B IGB
TIMA_6_
TIM6_
vcouT TIM4_ PWM1/TI USART KEYOU USBHS_D EXMC_DA EVNTP4 TIM2_2_ QSPI_IO
96 77 55 E3 P15 D15 PD8 EIRQ8 1_PwWM EVENTOUT FG1
4 3_0uL s MA_6_CL 1_CTS T7 RVVBUS TA13 08 CLKA 0
KA
TIMA_6_
TIM6_ TIMA_2_PW
vcouT TIM4_ PWM2/TI EMB_P USART KEYOU USBHS_U EXMC_DA EVNTP4 TIM2_2_ QSPI_IO
97 78 56 K8 P14 C14 PD9 EIRQ9 2_PwWM M1/TIMA_2 EVENTOUT FG1
3 3_0VL MA_6_CL ORT3 1_RTS T6 LPI_D4 TA14 09 CLKB 1
B _CLKA
KB
CAN2_ TIM6_ TIMA_2_PW TIM2_2_
EIRQ1 TIM4_ TIMA_6_ USART KEYOU EXMC_DA EVNTP4 I2S2_EX QSPI_IO
98 79 57 Ji2 N15 B15 PD10 TST_S 3_PWM M2/TIMA_2 EVENTOUT PWMA/TR FG1
[¢] 3_0wL PWM3 3_CK T5 TA15 10 CK 2
AMPLE B _CLKB IGA
CAN2_ TIMA_ TIM2_2_
EIRQ1 TIM4_ TIM6_ TIMA_6_ USART KEYOU EXMC_AD EVNTP4 I252_MC QSPI_IO
99 80 58 Ji1 N14 K13 PD11 TST_C 11_TR EVENTOUT PWMB/TR FG1
1 3_CLK TRIGB PWM4 3_CTS T4 D16 11 K 3
LOCK 16 IGB
TIMA_11
TIM4_ TIM6_ TIMA_4_PW
EIRQ1 _PwM1/T USART EXMC_AD EVNTP4
100 81 59 Jie N13 L14 PD12 1_ADS 4_PWM M1/TIMA_4 EVENTOUT FG3
2 IMA_11_ 3_RTS D17 12
M B _CLKA
CLKA
TIMA_11
TIM6_ TIMA_4_PW
EIRQ1 TIM4_ _PwM2/T USART EXMC_AD EVNTP4
101 82 60 H12 M15 G12 PD13 4_PWM M2/TIMA_4 EVENTOUT FG3
3 1_PCT IMA_11_ 9_RTS D18 13
B _CLKB
CLKB
102 83 - - - Ji1 VSS
103 84 - - Ji3 L10 vce
EIRQ1 ADTRG TIMA_4_PW TIMA_11 USART EXMC_DA EVNTP4 I12S4_EX
104 85 61 H11 mM14 L15 PD14 EVENTOUT FG3
4 1 M3 _PwM3 9_CTS TAO 14 CK
EIRQ1 ADTRG TIMA_4_PW TIMA_11 USART EXMC_DA EVNTP4 I254_MC
105 86 62 H10 L14 K12 PD15 EVENTOUT FG3
5 2 M4 _PwmM4 9_CK TAl 15 K
ADTRG EXMC_AD
106 87 - - L15 L12 PG2 EIRQ2 EVENTOUT FG3
3 D12
TIMA_
EXMC_AD DVP_DAT
107 88 - - K15 M15 PG3 EIRQ3 9_TRI EVENTOUT FG3
D13 Al0
G
TIMA_9_PW
EXMC_AD EXMC_AD
108 89 - - K14 Al4 PG4 EIRQ4 M1/TIMA_9 EVENTOUT FG3
D14 D16
_CLKA
TIMA_9_PW
EXMC_AD EXMC_AD
109 90 - - K13 D12 PG5 EIRQ5 M2/TIMA_9 EVENTOUT FG3
D15 D17
_CLKB
TIMA_9_PW EXMC_RB DVP_DAT
110 91 - - Jis D13 PG6 EIRQ6 EVENTOUT FG3
M3 0 Al2
TIMA_9_PW USART EXMC_RB DVP_DAT I2S1_EX USART6_
111 92 - - Ji4 C12 PG7 EIRQ7 EVENTOUT FG3
M4 8_CK 1 Al3 CK CK
USART ETH_PPS EXMC_CL I2S1_SD SPI6_NS USART6_
112 93 - - H14 C13 PG8 EIRQ8 EVENTOUT FG3
8_RTS _ouTt K IN S0 RTS
113 94 - F12 G12 H11 VSS
114 95 - G12 H13 - vce
TIMA_3_PW TIM6_
CTCRE TIM4_ TIMA_11 KEYOU SDIO1 DVP_DAT EVNTP3 TIM4_3_ I2S1_MC QSPI_SC USART6_
115 96 63 E12 H15 B12 PC6 EIRQ6 M1/TIMA_3 5_PwWM EVENTOUT FG3
F 2_OUH CLKA _Pwm4 A T3 _D6 A0® 06 ADSM K K TX

HC32F4A0 RFEIEFM _Revl.4

47/143



http://www.xhsc.com.cn/

XRSC

INEE S

XIAOHUA SEMICONDUCTOR

www . xhsc.com.cn

EIRQ/ TRACE
Analog R /3TAG Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funclé Funcl7 Funcl18 Funcl19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
TIMA_3_PW TIM6_
TIM4_ TIM6_ TIMA_11 KEYOU SDIO1 I2S2_EX DVP_DAT EVNTP3 TIM4_2_ I252_MC QSPI_NS USART6_
116 97 64 E1l G15 B13 PC7 EIRQ7 M2/TIMA_3 6_PWM EVENTOUT FG3
2_OVH TRIGD _PwM3 T2 _D7 CK Al 07 CLK K S RX
_CLKB A
TIMA_11
TIM6_ TIM6_
TIM4_ TIMA_3_PW _PwM2/T USART KEYOU SDIO1 DVP_DAT EVNTP3 I12S2_MC USART6_
117 98 65 El0 Gl4 G13 PC8 EIRQ8 8_PWM 7_PWM EVENTOUT FG2
2_OWH A M3 IMA_11_ A 8_CK T1 _bo A2 08 K CK
CLKB
TIMA_11
TIM6_ TIM6_
TIM4_ TIMA_3_PW _PwM1/T KEYOU SDIO1 USBFS_D EXMC_CL DVP_DAT EVNTP3 I2S3_EX
118 99 66 D12 F14 B5 PC9 EIRQ9 MCO_2 8_PWM 8_PWM EVENTOUT FG2
2_0wL s M4 IMA_11_ A TO _D1 RVVBUS E A3 09 CK
CLKA
EIRQ8 TIM6_ TIMA_1_PW TIMA_
TIM4_ USART SDIO1 USBFS_S EVNTP1 TIM2_1_ I2S3_MC USART1_
119 100 67 D11 F15 B6 PA8 +WKUP MCO_1 1_PwWM M1/TIMA_1 7_TRI EVENTOUT FG2
1_OUH 4_CK _D1l OF 08 CLKA K CK
2.0 A _CLKA G
EIRQ9 TIM6_ TIMA_1_PW TIMA_
TIM4_ SDIO1 USBFS_V DVP_DAT EVNTP1 TIM2_1_ I2S3_SD USART1_
120 101 68 D1o E15 Gl4 PA9 +WKUP 2_PwWM M2/TIMA_1 2_TRI EVENTOUT FG2
1_OVH _D2 BUS A0® 09 CLKB IN TX
2.1 A _CLKB G
EIRQ1 TIM6_ TIMA_ TIM2_1_
TIM4_ TIMA_1_PW TIMA_S_ SDIO1 USBFS_I DVP_DAT EVNTP1 USART1_
121 102 69 Cc12 D15 G15 PA10O 0+WKU 3_PWM 11_TR EVENTOUT PWMA/TR FG2
1_OWH M3 TRIG _CD D Al 10 RX
P2_2 A 16 IGA
EIRQ1 TIM6_ TIM2_1_
USBFS_D TIM4_ TIMA_1_PW EMB_P USART SDIO02 EVNTP1 USART1_
122 103 70 B12 C15 K14 PAll 1+WKU 4_PWM EVENTOUT PWMA/TR FG2
M 1_CLK M4 ORT1 4_CTS _CD 11 CTS
P2_3 A IGA
TIMA_6_
EIRQL
USBFS_D TIM4_ TIM6_ TIMA_1_TR PWM1/TI USART SDIO2 EVNTP1 TIM4_1_ USART1_
123 104 71 Al2 B15 Al12 PA12 2+WKU EVENTOUT FG2
P P3 0 3_0wL TRIGA 16 MA_6_CL 4_RTS _WpP 12 CLK RTS
- KA
TIMA_6_
TIMA_8_PW
EIRQ1 JTMS_ TIM6_ PWM2/TI SDIO2 EVNTP1 SPI2_NS
124 105 72 All Al5 c2 PA13 M1/TIMA_8 EVENTOUT FG2
3 SWDIO TRIGD MA_6_CL _D3 13 S1
_CLKA
KB
VCAP_
125 106 73 Cc11 F13 F11 5
126 107 74 - F12 D14 VSS
127 108 75 - G13 C15 vcc
TIM6_ TIMA_6_PW
EIRQ1 TIM4_ EXMC_DA
128 - - - E12 A2 PH13 5_PWM M1/TIMA_6 EVENTOUT FG1
3 2_0uL TA21
B _CLKA
TIM6_ TIMA_6_PW
EIRQ1 TIM4_ EXMC_DA DVP_DAT
129 - - - E13 F15 PH14 6_PWM M2/TIMA_6 EVENTOUT FG1
4 2_0vVL TA22 A4
B _CLKB
TIM6_
EIRQ1 TIM4_ EXMC_DA DVP_DAT
130 - - - D13 F14 PH15 7_PWM EVENTOUT FG1
5 2_0wL s TA23 All
TIMA_S_ EXMC_DA DVP_DAT SPI2_NS
131 - - - E14 Al13 PIO EIRQO EVENTOUT FG1
PWM4 TA24 Al13 SO
TIMA_
EXMC_DA DVP_DAT
132 - - - D14 D11 PI1 EIRQ1 8_TRI EVENTOUT FG1
TA25 A8
G
TIM6_
EXMC_DA DVP_DAT I2S1_SD
133 - - - C14 L13 PI2 EIRQ2 8_PWM EVENTOUT FG1
TA26 A9 IN
B
TIM4_ TIM6_ EXMC_DA DVP_DAT
134 - - - C13 C11 PI3 EIRQ3 EVENTOUT FG1
2_CLK TRIGD TA27 Al0
135 - - - D9 B14 VSS
136 - - - c9 - vce
EIRQ1 TIM4_ TIMA_8_PW TIMA_
JTCK_ TIM6_ TIMA_6_ USART SDIO2 EVNTP1 I2S1_EX SPI2_NS
137 109 76 Al0 Al4 c1 PA14 4+WKU 2_ADS M2/TIMA_8 4_TRI EVENTOUT FG1
SWCLK TRIGC PWM3 2_RTS _D2 14 CK S2
P3_2 M _CLKB G
EIRQ1 TIMA_2_PW TIMA_
TIM4_ TIM6_ TIMA_6_ USART SDIO2 EVNTP1 I2S1_MC SPI2_NS SPI1_NS
138 110 77 A9 Al13 B1l1 PA15 5+WKU JTDI M1/TIMA_2 2_TRI EVENTOUT FG1
P33 2_PCT TRIGA CLKA PWM4 s 2_CTs _D1 15 K S3 SO
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EIRQ/ TRACE
Analog R /3TAG Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funclé Funcl7 Funcl18 Funcl19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
TIMA_S_
CAN1_ TIM6_ TIMA_
EIRQ1 TIM4_ TIMA_8_PW PWM1/TI USART SDIO1 DVP_DAT EVNTP3 SPI1_NS SPI3_SC USART4_
139 111 78 B11 B14 D2 PC10 TST_S 5_PwWM 9_TRI EVENTOUT I12S2_CK FG3
[¢] 3_OUH M3 MA_5_CL 2_CK _D2 A8 10 S1 K TX
AMPLE A G
KA
TIMA_
TIMA_S_
CAN1_ TIM6_ 9_PWM TIM2_4_
EIRQ1 TIM4_ TIMA_8_PW PWM2/TI KEYOU SDIO1 DVP_DAT EVNTP3 I12S2_SD SPI1_NS SPI3_MI USART4_
140 112 79 c1e B13 D1 PC11 TST_C 6_PWM 1/TIM EVENTOUT PWMA/TR FG3
1 3_OVH M4 MA_5_CL TO _D3 A4 11 IN S2 SO RX
LOCK A A_9_C IGA
KB
LKA
TIMA_
TIM6_ 9_PWM TIM2_4_
EIRQ1 TIM4_ TIMA_4_TR TIMA_S_ USART KEYOU SDIO1 DVP_DAT EVNTP3 SPI1_NS SPI3_MO USARTS5_
141 113 80 B1O Al2 E2 PC12 7_PWM 2/TIM EVENTOUT PWMB/TR I12S2_SD FG3
2 3_OWH 16 PWM3 3_CK T1 _CK A9 12 S3 SI TX
A A_9_C IGB
LKB
TIM6_ TIMA_
TIM4_ TIMA_S_ USART KEYOU EXMC_DA EVNTP4 TIM2_4_
142 114 81 c9 B12 All PDO EIRQO vcouT 5_PwWM 9_PWM EVENTOUT FG3
3_0uL s PWM4 3 8_CTS T2 TA2 00 CLKA
TIMA_12
TIM6_ TIMA_
TIM4_ TIMA_3_TR _PwM1/T USART KEYOU EXMC_DA EVNTP4 TIM2_4_
143 115 82 B9 C12 D10 PD1 EIRQ1 6_PWM 9_PWM EVENTOUT FG3
3_0vVL s 16 IMA_12_ 4 8_RTS T3 TA3 01 CLKB
CLKA
TIMA_12
TIM6_ TIMA_
vcouT TIM4_ TIMA_2_PW _PwM2/T USART KEYOU SDIO1 DVP_DAT EVNTP4 USARTS5_
144 116 83 c8 D12 El PD2 EIRQ2 7_PWM 3_TRI EVENTOUT FG3
4 3_0wL s M4 IMA_12_ G 7_CTS T4 _CMD All 02 RX
CLKB
TIMA_
vcouT TIMA_12 USART KEYOU EXMC_CL DVP_DAT EVNTP4 SPI2_SC USART2_
145 117 84 B8 D11 c10 PD3 EIRQ3 6_TRI EVENTOUT FG3
1 _PwM3 6 5_CTsS T5 K A5 03 K CTs
TIMA_6_PW
vcouT TIMA_12 EMB_P USART KEYOU DVP_DAT EVNTP4 USART2_
146 118 85 B7 D10 B10 PD4 EIRQ4 M1/TIMA_6 EXMC_OE EVENTOUT FG2
2 _PwmM4 ORT4 5_RTS T6 Al2 04 RTS
_CLKA
TIMA_6_PW
vcouT USART KEYOU EVNTP4 SPI6_NS USART2_
147 119 86 A6 C11 Al0 PD5 EIRQ5 M2/TIMA_6 EXMC_WE EVENTOUT FG2
3 T_RTS T7 05 Ss1 TX
_CLKB
148 120 - - D8 H9 VSS
149 121 - - c8 E10 vce
ADTRG TIM4_ TIM6_ TIMA_6_PW USART EXMC_RB DVP_DAT EVNTP4 SPI6_NS SPI3_MO USART2_
150 122 87 B6 B11 c9 PD6 EIRQ6 EVENTOUT I2S2_SD FG2
1 2_CLK TRIGC M3 7_CK 0 Al0 06 S2 SI RX
ADTRG TIM6_ TIMA_6_PW EMB_P USART EXMC_CE EVNTP4 SPI6_NS USART2_
151 123 88 A5 All B9 PD7 EIRQ7 EVENTOUT FG2
2 TRIGD M4 ORT1 5_CK 0 07 S3 CK
TIMA_12
ADTRG _PwM1/T USART EXMC_CE DVP_VSY
152 124 - - c10 A9 PG9 EIRQ9 EVENTOUT FG2
3 IMA_12_ 4_CK 1 NC
CLKA
TIMA_12
TIM4_ TIM6_
EIRQ1 _PwM2/T USART EXMC_CE DVP_DAT
153 125 - - B10 D8 PG10 3_ADS 8_PWM EVENTOUT FG2
[¢] IMA_12_ 4_CTS 2 A2
M A
CLKB
TIM6_ TIMA_8_PW ETH_MII
EIRQ1 TIM4_ USART EXMC_RB DVP_DAT
154 126 - - B9 R15 PG11 8_PWM M1/TIMA_8 _RMII_T EVENTOUT FG2
1 3_PCT 4_RTS 7 A3
B _CLKA XEN
TIMA_8_PW
EIRQ1 USART EXMC_CE
155 127 - - B8 c8 PG12 M2/TIMA_8 EVENTOUT FG2
2 6_RTS 3
_CLKB
ETH_MII
EIRQ1 TIMA_8_PW USART EXMC_AD DVP_VSY
156 128 - - A8 B8 PG13 _RMII_T EVENTOUT FG2
3 M3 6_CTS D24 NC
XDO
TIM4_ TIM6_ ETH_MII
EIRQ1 TIMA_8_PW EXMC_AD DVP_DAT I2S3_EX
157 129 - - AT R12 PG14 3_ADS 4_PWM _RMII_T EVENTOUT FG2
4 M4 D25 A2 CK
M B XD1
158 130 - - D7 G9 VSS
159 131 - - c7 D9 vcc
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EIRQ/ TRACE
Analog R /3TAG Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Funclé Funcl7 Funcl18 Funcl19 Func20 Func21~31 Func32~63
LQFP LQFP LQFP VFBGA VFBGA TFBGA Pin
176 144 100 100 176 208 Name
EMB, USBFS, Communication
EXMC, TIM2, SPI, K
GPO TIM4 TIM6 TIMA TIMA TIM6, USART KEY SDIO USBHS, ETH DVP EVNTPT EVENTOUT I2s SPI USART Function
USBHS TIM4 QSPI
TIMA TIM2 Group
TIM6_ TIMA_
EIRQ1 TIM4_ USART EXMC_BA DVP_DAT I2S3_MC
160 132 - - B7 A8 PG15 4_PWM 5_TRI EVENTOUT FG1
5 3_PCT 6_CTS A Al13 K
A G
TIMA_12
EIRQ3 TIMA_2_PW
JTDO_ FCMRE TIM4_ TIM6_ _PwM1/T SDIO2 EVNTP2
161 133 89 A8 Al0 D7 PB3 +WKUP M2/TIMA_2 EVENTOUT FG1
SWo F 3_CLK TRIGC IMA_12_ _bo 03
0_3 _CLKB
CLKA
TIMA_12
EIRQ4 TIM6_ TIMA_3_PW
NJTRS TIM4_ _PwM2/T SDIO1 DVP_DAT EVNTP2 I12S2_SD
162 134 90 AT A9 c7 PB4 +WKUP 3_PwWM M1/TIMA_3 EVENTOUT FG1
T 3_0wL IMA_12_ _bo Al3 04 IN
1.0 B _CLKA
CLKB
EIRQ5 TIM6_ TIMA_3_PW TIMA_
ADTRG TIM4_ TIMA_12 SDIO1 USBHS_U ETH_PPS EXMC_AL DVP_DAT EVNTP2 I12S4_EX SPI3_NS
163 135 91 C5 A6 B1 PBS +WKUP 3_PWM M2/TIMA_3 10_TR EVENTOUT FG1
3 3_OWH _PwM3 _D3 LPI_D7 _out E Al0 05 CK S3
1.1 A _CLKB 16
TIMA_
EIRQ6 TIM6_ TIMA_4_PW 10_PW
ADTRG TIM4_ TIMA_12 SDIO2 ETH_MII EXMC_CE DVP_DAT EVNTP2 1254_MC SPI3_NS
164 136 92 B5 B6 B7 PB6 +WKUP 2_PWM M1/TIMA_4 M1/TI EVENTOUT FG1
2 3_0VL _PwM4 _CK _TXCLK 1 A5 06 K S2
1.2 B _CLKA MA_10
_CLKA
TIMA_
EIRQ7 TIM6_ TIMA_4_PW 10_PW
ADTRG TIM4_ SDIO1 ETH_MII EXMC_AD DVP_VSY EVNTP2 I2S2_EX SPI3_NS
165 137 93 B4 B5 P11 PB7 +WKUP 2_PwWM M2/TIMA_4 M2/TI EVENTOUT FG1
1 3_OVH _boe _TXER ) NC 07 CK S1
1.3 A _CLKB MA_10
_CLKB
PI13/ USART
166 138 94 A4 D6 M9
MD 3_TX
TIM6_ TIMA_ TIM2_3_
TIM4_ TIMA_4_PW USART KEYOU SDIO1 USBFS_D ETH_MII DVP_DAT EVNTP2 I1252_MC SPI2_NS
167 139 95 A3 A5 A6 PB8 EIRQ8 1_PwWM 10_PW EVENTOUT PWMA/TR FG1
3_0uL M3 1_CK T7 _Db4 RVVBUS _TXD3 A6 08 K SO
B M3 IGA
TIM6_ TIMA_ TIM2_3_
TIM4_ TIMA_4_PW TIMA_6_ USART KEYOU SDIO1 ETH_MII DVP_DAT EVNTP2 I2S2_SD SPI2_NS SPI2_NS
168 140 96 B3 B4 A5 PB9 EIRQ9 1_PwM 10_PW EVENTOUT PWMB/TR FG1
3_OUH M4 TRIG 1_CTS T6 _D5 _TXD2 AT 09 IN S1 SO
A M4 IGB
TIMA_ ETH_MII
TIM4_ TIMA_4_TR USART EXMC_CE DVP_DAT TIM2_3_ SPI2_NS USART8_
169 141 97 c3 A4 Gl PEO® EIRQO MCO_1 2_TRI _RMII_T EVENTOUT FG1
3_PCT 16 1_RTS 4 A2 CLKA S2 RX
G XD1
TIMA_ ETH_MII
TIM4_ TIM6_ EXMC_CE DVP_DAT TIM2_3_ SPI2_NS USART8_
170 142 98 A2 A3 G2 PEL EIRQ1 MCO_2 12_TR _RMII_T EVENTOUT FG1
3_CLK TRIGC 5 A3 CLKB S3 TX
16 XDO
EIRQ1 EXMC_CL
171 143 - - Ccé AT PI12 2 £ FG1
- - 99 F11 D5 G8 VSS
172 144 100 G11 C5 E9 vcc
TIMA_1_PW
EMB_P EXMC_CE DVP_DAT
173 - - - D4 Ccé PI4 EIRQ4 M1/TIMA_1 EVENTOUT FG1
ORT4 6 A5
_CLKA
TIM6_ TIMA_1_PW
TIM4_ EXMC_CE DVP_VSY
174 - - - c4 Cc5 PI5 EIRQ5 5_PwWM M2/TIMA_1 EVENTOUT FG1
2_OUH 7 NC
A _CLKB
TIM6_
TIM4_ TIMA_1_PW EXMC_DA DVP_DAT
175 - - - Cc3 c4 PI6 EIRQ6 6_PWM EVENTOUT FG1
2_OVH A M3 TA28 A6
TIM6_
TIM4_ TIMA_1_PW EXMC_DA DVP_DAT
176 - - - Cc2 Cc3 PI7 EIRQ7 7_PWM EVENTOUT FG1
2_OWH A M4 TA29 AT
- - - - - 35 AvVCC
- - - - - K3 VREFH
AVSS_
- - - - - K4
VREFL
- - - - - L5 VSS
- - - - - Ell VSS
- - - - - J8 VSS
- - - - - J7 VSS
- - - - - L6 VSS
- - - - - L7 VSS
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LQFP
176

LQFP
144

LQFP
100

VFBGA

VFBGA
176

TFBGA
208

Analog

Name

EIRQ/
WKUP

TRACE
/3ITAG

Funco@ Funcl

Func2

Func3 Func4

Func5 Funcé

Func7 Func8

Func9 Func10

Funcll Funcl2

Func13 Funcl4

Funcl5

Funclé

Funcl7

Func18 Func19

Func20 Func21~31

Func32~63

GPO

TIM4

TIM6 TIMA

EMB,
TIMG,
TINA

TIMA

USART KEY

USBFS,
USBHS,
TIM2

SDIO

EXMC,
USBHS

ETH

DVP EVNTPT

EVENTOUT

TIM2,
TIM4

I2s

SPI,
QSPI

SPI

USART

Communication
Function

Group

VSS

- G11

VSS

- J12

NC

- Ji3

NC

- J14

NC

- N8

NC

- M8

NC

- P9

NC

- N9

NC

- M6

NC

- N7

NC

- M7

NC

- R10

NC

- P10

NC

- N10

NC

- M1l

NC

- M10

NC

- R9

NC

- F5

NC

- G5

NC

- H5

NC

- E6

NC

- E7

NC

- K11l

NC

NC

-,

2.

-  EFRA, Func32~63 TENHRTEEINEE (B8 USART, SPI, I2C, I2S, CAN), =4 FunctionGroup, &% FG1l, FG2, FG3, FMiEEER 2-2

& 2-2 Func32~63 &

Func32 Func33 Func34 Func35 Func36 Func37 Func38 Func39 Func40 Func4l Func42 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_MOSTI | SPI2_MISO | SPI3_SCK SPI3_MOSI
FG2 | USART4_TX | USART4_RX | USART5_TX | USART5_RX | USART6_TX | USART6_RX | USART7_TX USARTT7_RX SPI4_SCK | SPI4_MOSI | SPI4_MISO | SPI5_SCK | SPI5_MOSTI | SPI5_MISO | SPI6_SCK SPI6_MOSI
FG3 | USART3_TX | USART3_RX | USART8_TX | USART8_RX | USART9_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 Func6l Func62 Func63
FG1 | SPI3_MISO | SPI3_NSSO | I2C1_SDA I2C1_SCL I2C3_SDA I2C3_SCL I2S1_CK I2S1_WS I2S1_SD | I2S2_CK I2S2_WS I2S2_SD | CAN1_TX CAN1_RX CAN2_TX CAN2_RX
FG2 | SPI6_MISO | SPI6_NSSO | I2C2_SDA I2C2_SCL I2C4_SDA I2C4_SCL I2C5_SDA I2C5_SCL I2S3_CK I2S3_WS I2S3_SD | CAN1_TX CAN1_RX CAN2_TX CAN2_RX
FG3 | I2C1_SDA I2C1_SCL I2C2_SDA I2C2_SCL I2C6_SDA I2C6_SCL I2S1_CK I2S1_WwS I2S1_SD I2S4_CK I2S4_WS I12S4_SD CAN1_TX CAN1_RX CAN2_TX CAN2_RX
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® 2-3 IHOBE
S Port Bits Pin Count
Group 15/14:13:12:11:160: 9 : 8 | 7 1:0 Total
LQFP176 PortA oioiojioioioioioio o o0 16 142
VFBGA176 PortB 0O{i0i0;0iO0O{iO0O;0O0;O;iO oi o | 16
TFBGA208 PortC 0Oi0i0;0iO0O{iO0O;0O0;O;iO oi o | 16
PortD 0Oi0i0i0iO0O{iO0O{0O{O:O oi o | 16
PortE 0Oi0i0i0iO0O{iO0O{0O{O:iO o o | 16
PortF 0Oi0i0i0iO0O{iO0O{0O{O:O oi o | 16
PortG 0O{i0i0;0iO0{iO0O;0O0;O;iO oi o | 16
PortH 0Oi0i0i0iO0O{iO0O{0O{O:O oi o | 16
PortI - -—io0oio0ji0i0i0i0ioO oo | 14
LQFP144 PortA 0Oi0iO0Oi0iO0OiOiO0OiO;iO 0oi o0 16 116
PortB 0Oi0i0i0iO0O{iO0O{0O{O:O oi o | 16
PortC 0Oi0i0i0iO0O{iO0O{0O{O:O oo | 16
PortD 0Oi0i0i0iO0O{iO0O{O0{O:O oi o | 16
PortE 0O{i0i0;0iO0{iO0O;0O0;O;iO oi o | 16
PortF 0Oi0i0i0iO0O{iO0O{0O{O:O oo | 16
PortG Oio0oio0oiO0iO0i0i0O0OiO0OiO oi o | 16
PortH R i e i e oi{ o 2
PortI - i - i0i0 - i —i=-i-:~+ e 2
LQFP100O® PortA oioioioioioioioio oi o0 16 83
VFBGA100 PortB Oio0oio0oiO0iO0i0i0O0OiO0OiO oi o | 16
PortC Oio0oio0oiO0iO0i0i0O0OiO0OiO oi o | 16
PortD 0Oi0i0i0iO0O{iO0O{0O{O:O oo | 16
PortE 0Oi0i0i0iO0O{iO0O{O0{O:O oi o | 16
PortH R i e i e oi{ o 2
PortI == 0 F == e 1
15i{14{13:12:11:10; 9 { 8 i 7 1.0
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® 2-4 EATHEEAIE
Port =] Frimia IRzhEES 5V THE

PortA PA3~PA5 SZe SEe ’®,+F,5 25

PA7~PA10

PA13~PA15

PAQ,PAl,PA2, 25 25 ®,%,= Sz

PA6,PA11,PA12
PortB PBO~PB13 SEe SZe ’®,+F,s 25

PB14,PB15 SZe ¥ ®,¥,5 25
PortC PCO~PC15 2 2 ’®, 1,5 2
PortD PDO~PD15 25 <HF ®,%,5 257
PortE PEO~PE15 SZe SZe ’®,+F,s 25
PortF PFO~PF15 SZe SZe ’®,+F,s 25
PortG PGO~PG15 2 2 ’®, 1,5 2
PortH PHO~PH15 25 <HF ®,%,5 257
PortI PIO~PI13 25 <HF ®,+,5 257

~,

L.
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2.3 5| #IThEEIREA

& 2-5 SIHITHEEHRA

%5 Thiae& I/0 | i%EA
Power vce I IR
VSS I F R
VCAP_x (x=1~2) - MIZEE
AVCC I TR
VREFH I RIS EBE
AVSS I TSI E R
VREFL I BiNSEBE
AVSS_VREFL I B R, SE it A5
VBAT I EEBMEIR
System NRST I SfiinF, KEX
MD I S
PVD PVD2EXINP I PVD2 SMERIEIN LR E
Clock XTAL_IN I SMNEBERSHIRH 2RI T
XTAL_OUT 0
XTAL32_IN I SMNERRIREh (32K) IR SH28E O
XTAL32_0OUT 0
MCO_x (x=1~2) 0 PERET EhI
GPIO GPIOxy (x=A~I y=0~15) I0 | BRAWAEH
EVENTOUT EVENTOUT 0 Cortex-M4 CPU E#imd
EIRQ EIRQx (x=0~15) o] RSN
WKUPx_y (x=0~3 y=0~3) I PowerDown #RI{IMERIRERIAIN
Event Port | EVNTPxy (x=1~4 y=0~15) I0 | EHmOBANRHIEE
Key KEYOUTX (x=0~7) 0 KEYSCAN 1H#EHES
JTAG/SWD JTCK_SWCLK I FELIARED
JTMS_SWDIO 10
JTDO_TRACESWO 0
JTDI I
NJTRST I
TRACE TRACECLK 0 BREREIA )2 B e
TRACEDx (x=0~3) 0 RERIAR SR L
FCM FCMREF I B SRR I AR SMER B M B Srhaai N\
RTC RTC_OUT 0 1Hz BS$pia
RTCICx (x=0~1) I ENIEIESESESTIN
Timer2 TIM2_x_CLKA I A GRE T IMLETDN
(x=1~4) TIM2_x_CLKB I THRET PR 5N
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25 Thiae& I/0 | 88
TIM2_x_PWMA/TRIGA I0 | SMBEMHAAEAT PWM GO KL
TIM2_x_PWMB/TRIGB I0 | SMBEMHRAMAT PWM GO R
Timer4 TIM4_x_CLK I g GO IME=TDN
(x=1~3) TIM4_x_OUH I0 | PWMiRO U tB%iH
TIM4_x_OUL I0 | PWM %O U #8%H
TIM4_x_OVH I0 | PWM %OV #B4
TIM4_x_OVL I0 | PWMRO V #85HH
TIM4_x_OWH IO | PWM RO W tB%IH
TIM4_x_OWL IO | PWM RO W tB%H
TIM4_x_ADSM 0 ZREMHREEN
TIM4_x_PCT 0 PWM JE % 4
Timer6 TIM6_TRIGA I SNBSS A TN
(x=1~8) TIM6_TRIGB I SMEBSEHRR% B I
TIM6_TRIGC I SMERE MR CHIA
TIM6_TRIGD I SMERE MR D BN
TIM6_x_PWMA I0 | SMERSEMHARAAMAEL PWM s[4t
TIM6_x_PWMB I0 | SMEREMFARAAMAEL PWM s[4t
TimerA TIMA_x_TRIG I SMBE AR RN
(x=1~12) TIMA_x_PWM1/TIMA_x_CLKA | IO | JMEPEMHALAZRIADE PWM i 46 aRHERET $him O
TIMA_x_PWM2/TIMA_x_CLKB | IO | JMEPEMHAAZRADE PWM i C46 3R ERET $him O
TIMA_x_PWMy (y=3~4) I0 | SMEREEMARARINTE PWM in 46
EMB EMB_PORTx (x=1~4) I HOMANEHIES
USARTx USARTx_TX I0 | RiEHIE
(x=1~10) USARTx_RX I0 | #HUEiE
USARTx_CK I0 | BiERH
USARTx_RTS 0 BRERIEES
USARTx_CTS BRRIEES
SPIx SPIx_MISO I0 | EHRAN/MNALEIEERS IR
(x=1~6) SPIx_MOSI I0 | EWd/ MBABIRE®S (R
SPIx_SCK I0 | f£EdH
SPIX_NSSO I0 | MALERIRNGH S
SPIX_NSSy (y=1~3) 0 MALESR 5 B
QSPI QSPI_IOx (x=0~3) 10 | #iE%
QSPI_SCK B i
QSPI_NSS MANESE
I2Cx I2Cx_SCL I0 | Bdfhek
(x=1~6) I2Cx_SDA 10 | #iE%
I12Sx I12Sx_SD 10 | SBITEUE
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25 Thiae& I/0 | 88

(x=1~4) I2Sx_SDIN I LWT RITHIBEAN
I2Sx_WS I0 | &R
I2Sx_CK I0 | 7%
I2Sx_EXCK SMERETHRIR
I2Sx_MCK BT

CANX CANX_TX BRI

(x=1~2) CANX_RX RUEE

SDIOXx SDIOx_Dy (y=0~7) I0 | SD#UREES

(x=1~2) SDIOx_CK 0 SD B shiaithE S
SDIOX_CMD I0 | SD&SMEERES
SDIOx_CD I SD FiRFIRSES
SDIOX_WP I SD RERIPRSES

USB_FS USBFS_DM IO | USBFS RE&ZEPHY D-§5
USBFS_DP I0 | USBFS K L& PHY D+5
USBFS_VBUS I USBFS VBUS &5
USBFS_ID USBFS IDfES
USBFS_SOF USBFS SOF faiitiiEsS
USBFS_DRVVBUS USBFS VBUS IRzhiFrIf5S

USB_HS USBHS_DP I0 | USBHS F E£i% PHY D+{E5
USBHS_DM I0 | USBHS K LE&& PHY D-f55
USBHS_VBUS I USBHS VBUS &5
USBHS_ID I USBHS IDfES
USBHS_SOF 0 USBHS SOF BHiaitti=S
USBHS_DRVVBUS 0 USBHS VBUS IREpiFa{ES
USBHS_ULPI_CLK I ULPI#0 clock 55
USBHS_ULPI_DIR I ULPI #0Odir 55
USBHS_ULPI_STP 0 ULPI #0 stp 55
USBHS_ULPI_NXT I ULPI#O nxt {53
USBHS_ULPI_Dx (x=0~7) I0 | ULPI#OdatafssS

ETHMAC ETH_SMI_MDC 0 SMI ##OE ¢
ETH_SMI_MDIO I0 | SMIZFO%UE
ETH_PPS_OUT 10 | PPSHtt
ETH_MII_RMII_RXCLK I MII #EUREh1ERT P RMIT SE B
ETH_MII_RMII_RXDV I MII #EUEIERMEE RMIT FIEIEE X
ETH_MII_RMII_RXDO I MIT $2U%HE O 5 RMIT #ZEUEkdE 0
ETH_MII_RMII_RXD1 I MIT $2UEHE 1 80 RMIT #ZEUcsidE 1
ETH_MII_RMII_TXEN 0 MII %&IXEIBEREE RMIT RIXEIRIERE
ETH_MII_RMII_TXDO 0 MII &i%E#3E 0 3 RMIT KiFEEIE 0
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25 Thiae& I/0 | 88
ETH_MII_RMII_TXD1 0 MII &i%#3E 1 3% RMIT &FEEIE 1
ETH_MII_RXD2 I MIT #UREIE 2
ETH_MII_RXD3 I MIT $#2U%UE 3
ETH_MII_RXER I MIT R TEIR
ETH_MII_TXCLK I MIT &EEh{ERT
ETH_MII_TXD2 0 MII ZIX¥IE 2
ETH_MII_TXD3 0 MII ZiX%UE 3
ETH_MII_TXER 0 MII &RiXEIEEEIR
ETH_MII_COL I MIT ZRmir
ETH_MII_CRS I MIT Hhzeiel

CMP VCOUT1 0 CMP1 ££R5H
VCOoUT2 0 CMP2 R
VCOUT3 0 CMP3 £ R
VCOUT4 0 CMP4 ££R5H
VCOoUT 0 CMP1~4 458 OR Hith
CMPx_INPy (x=1~4 y=2~4) |1I CMPx IEURHEHAREIN
CMPx_INM4 (x=1~4) I CMPx fhimiEsbiia N\
CMP123_INM3 I CMP1,2, 3 faimiEiEA
CMP4_INM3 I CMP4 SaBmIE I

ADC ADTRG1 I ADC1 AD #iIMBEDhIR
ADTRG2 I ADC2 AD HE#SMBRBENR
ADTRG3 I ADC3 AD HE#SMBRENR
ADC123_INx (x=0~3,10~13) | I ADC1,2,3 HEINBEBEENTGO
ADC12_INx (x=4~9,14,15) |I ADC1,2 HFE/MFEINA N O
ADC3_INx (x=4~9,14,15) I ADC3 FMEBIE I N i O
PGA123_VSS I PGA1~3 Ground f#A
PGA4_VSS I PGA4 Ground #IA

DAC DACx_OUTy (x=1,2 y=1,2) |O DAC HEist

DVP DVP_HSYNC I FIEEZEPN
DVP_VSYNC I EEZ PN
DVP_PIXCLK I B s A N\ i [
DVP_DATAx (x=0~13) I HIBMAIRO

EXMC EXMC_CLK 10 | AFSZSZFMIMIFMHESEERIEE EXMC I5OTHEE
EXMC_OE 0 palifiz.
EXMC_WE 0
EXMC_CLE 0
EXMC_ALE 0
EXMC_BAA 0
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el

ThaE#

I/0

oL

EXMC_ADV

EXMC_CEx (x=0~7)

EXMC_RBXx (x=0~7)

EXMC_ADDx (x=0~29)

I0

EXMC_DATAX (x=0~31)

IO
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2.4 5| HMERIREA

& 2-6 SIHMERIHA

SIEA fEFEA

vcC IR, # 1.8V~3.6V BE, HRiL5 VSS 5INEERES (&% (BSR4 (ECs) ])
VSS BRM, #E oV

VBAT ERER, EREMEEHBREL

TMEMRS VCC fg#E, HIME 100nF IERRR

VCAP_x (x=1~2)

MIZEBE, BES VSS SIfERS, URERZEE (5% [BSHE (ECs) 1)

AVCC

RIARIR, SIRPIMERIEE, #5 VCCHRRE (BF (BT (ECs) 1)
TMERRIMEIRES, 55 VCC 188

AVSS RIARRRM, SRR MAE, #5 VSSHERE (3% [BS455% (ECs) 1)
TMERIRIMEIRES, 55 VSS 1%

VREFL RINSEBE, #5 AVSSHERE (BF [BS%E (ECs) 1)
TMERRIMIRIRE, 155 AVSS fE#x

VREFH BINSEBE, EFST AVCCHEBE
FMER ADC BY, 155 AVCC 788

PI13/MD BN BN (NRST) #2ff (MRBFENBET) B, SEMBHEENRE
T, #FEBE (4.7kQ) B VSS (T

NRST EI5IH, KEK. FEMREREER VCC (LD

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

WS, BIEmAINEER, XF 5V MENSIHMABEREES 5V, BABREED
VCC BB IEER Ehir, R3245 5V MIERIS N EERERBE VCCo AIFEDIRN,
RN EARE T VREFH/AVCC

FMEMNRAT, SH&EZBMAEE VCC (Lhr) /vSS (FhD)
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3 S (ECs)
3.1 884

EXLRITHIE, FIEBEERL Vs HEE,
3.1.1x/MEMmAE

FRAESRIER, FRE SN/ MENERREESRIIIMEEE. HEBEMISFRIRZ 4 FTRISIHHRIE
B EFFIEMIHIRIES

3.1.2H8F

BRIERSBIIRBE, BAEIBERTE Ta = 25°C. Vee = 3.3V £HTETIGHREHEMR ISR,
3.1.3 8B4

BRIEASRUIREE, BMFEMRMAREINE, NEgitEE,
3.1.4 5 H8BE

3-1 (&) HERTHAF NS IS ARRZLE,
3.1.55|fIaNBE
3-1 (B) RERTRESIM EBNBENNESE,

MCU pin MCU pin

3-1 SIMGBHSMH (K) SRABENE (R)
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3.1.6HFAZE

VBAT (Note*l)’J_‘
L |

VBAT= @
é.g\sl to ~ Pov.v?r > Backup Blocks
. Swifch (XTAL32k,RTC,
Wake-up logic retention
registers,
—_— Retention RAM)
—————————————— |
Input :
GPIOs 1o '
I:]_ Y51 Logics . |
Core Logics
Output (CPU,Digital | |
Peripherals, ||
VCAP_1 RAMs) |
VCAP_2 O [ '
2 x 0.1uF or ! : :
2 x 0.047uF \VCCx | |
o LDOs ——>»
X x 100nF+ I |
1 x 4.7uF | '
® I Flashs I
VSSx »
L | I
J
- 7] Clock Modules:
» RCs,
R PLLs,

NRST [ Reset
> Controller

AVCCx

X x 100nF VREFHx

+1uF
X x 100n
+1uF
3-2 BEAE

Note*': X FRAIFerESEHEM, SRIMETFIEZEMA VBAT SIFIZ BN —MRERRN ZIRE,

Analog:

ADCs
PGA
CMPs

VREFLx DACs

1. 4.7uF BEBRBYIVEE VCC 5|z —
2. AVSS=VSS,
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3. 8P ERx (19 VCC/VSS, AVCC/AVSS . ..) ®IOfERA ERIIEKEERS SRR, X
LEAVINREFENRT PCB Tﬁﬂ@iﬁ%ﬁ%lﬂfﬂ, LB IRSBHER L. FERINEEIRK
BAXRR PCB R aipd. XAIRESESEMTIERER,

4. GHB VCAP_1/VCAP_2 EMMERANEARWNT: 1) FFE VCAP_1 1 VCAP_2 EHf
HEH, 8NERAIUERO0.047TUF RE 0. LIUF B (BREEN0.094uF HE 0.2uF),
2) RE VCAP_1 BT, RILAGEA 0. 1uF & 0.22puF BE, MiEBR{mEN,
AZBEZILIEPEEL VCAP_1/VCAP_2 &8, —HME, B/ VCAP_1/VCAP_2
BARERBAEETENE, NNVATRIREMNEES; 5—75HE, A VCAP_1/VCAP_2
BEREREKTHE, EZBRMUERNEBHEFEN (EMC). AP A LRIESRERESEM
RN IRERER, ERRANERNNBEERE, SHB VCAP_1/VCAP_2 SBEWXN
5 PWC_PWRC3.PDTS {umyMH{E+EILAS, VCAP_1/VCAP_2 HEAEN 0.2pF HE
0.22uF B, FEEHEANERBKR A Z /1 # R PWC_PWRC3.PDTS U&=,
VCAP_1/VCAP_2 NS BEN 0.094uF & 0. 1uF B, FEEHENEBRAZFHER
PWC_PWRC3.PDTS {i&Efil.

5. FAESEMNRELSEIRIMFEREEE VCAP_1 (8 VCAP_1/VCAP_2)5|HISEIAY,

BRE CexT RIERFNREMERATE, BRE CexTH ESR EXRMWT:
% 3-1 VCAP_1/VCAP_2 T{F&ft

5 % E
Cext SMERER R AE 0.047uF / 0.1pF
ESR SMNEREB AR FRLEREXFEFHESR <0.30Q

3.1.7 BFERNE

ICC_VBAT

N VBAT |

l \__/ |_:|
-  Icc

Vele

(]

l \_/ S

—_ AVCC :l

B 3-3 HERERUESR
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3.2 EHEATEE

NRMTERMG EREEEIR 3-2 BEFME. & 3-3 BRIFENR 3-4 ARFEPRTIENENR
REEE, WATRESEBFRALI . XEHERIRMEN T, HABRERHFEX LR TIEEEER.
KETFERATEER G TURIFMBFAI SR,

% 3-2 WEEE
ne HE BME BAME P
Vee-Vss | SMBERIRRE (83 AVCC. VCCFVBAT) -0.3 4.0
F&%PA11/USBFS_DM. PA12/USBFS_DP.
PB14_USBHS_DM. PB15_USBHS_DP. Vss—=0.3 | Vec+4.0(&K5.8V)
Var PAO. PAl. PA2. PAGZHMNELMIS|HI LAY NEBIE (D Vv
PA11/USBFS_DM. PA12/USBFS_DP
PB14/USBHS_DM. PB15/USBHS_DP. Vss=0.3 Vect+0.7(FK4.0V)
PAO. PAl. PA2. PAGS|HI LAYtGNEEE
Vesogion | BEFRARFRERFE (A (RIREL) BeE (Masm] -
1. EARFHSEER, FrEXHEJR (VCC. AVCC. VBAT) Fli#E#h (VSS. AVSS) SIRIATIIALR
RSN ERER IR,
2. WIREZER VinHIRAE, BEXATFNEREINERENESR, 380K 3-3
% 3-3 mAEM
ne HE BAE |
STuce FNFE VOO BBAMRBER  (umm) O 240
STuss FUFTE VSS: EANRET GERR) O 240
Tuee FNED VCCx BELNBARE (HER) O 100
Tuss FUEN VSSx BHENBART (BER) O “100
Ny 1 1/0 FHI3 Hs0H 4R 20 mA
5 T/0 A3 80 LB -20
B /0 AEHIZIM LR R IH LR 120
Hhe B 1/0 MESISIM LR S -120
1. EARAFHSEENRN, FrEEHEIRE (VCC. AVCC. VBAT) FiE#h (VSS. AVSS) SIRIATIALL
EEEIMERER IR,
% 3-4 S
Be HE #5(E o
Tere e RE e ~65~150 °C
T3 BAGERTEE -40~125 °C

HC32F4A0 RFEIEFM _Revl.4 63/143


http://www.xhsc.com.cn/

YESC M E£S 6
\n XIAOHUA SEMICONDUCTOR WWW . XhSC . Com . Cn

3.3 T{EH M
3.3. 1 BATEEH
x 3-5 ERAIEFRH
e 85 1% =®/IME HRY(E RA(H X[y}
EEEN O
PWRC2.DVS=11
- - 240
PWRC2.DDAS=1111
PWRC3.DDAS=0xff
fHeLk NEF AHB BSshSisR N MHz
BIREER
PWRC2.DVS=10 8
PWRC2 .DDAS=00060
PWRC3.DDAS=0x00
Vee tETIERE - 1.8 - 3.6
Vavee® | 1EINTIERE - 1.8 - 3.6
Veat BPITIEBRE - 1.65 - 3.6
2V < VCC < 3.6V
-0.3 - 5.5
2V < AVCC < 3.6V
S5VtES I LN BE )
VCC < 2V
-0.3 - 5.2
AVCC < 2V Vv
PA11/USBFS_DM.
Vin
PA12/USBFS_DP.
PB14/USBHS_DM.
- -0.3 - Vec+0.3
PB15/USBHS_DP.
PAO. PAl. PA2. PAGS|fI Lt
EEEIP NGNS
1. EFINARIE,
2. H1F7E VREFH SIi, MHREETIREZH: 0<Vavcc—Vrern<1.2 Vo
3. EFBEERIFEST Vct+0.3, %M IR R/ ThiB-E,
3.3.2 8 / HFBENIERG
TA BRM—RET1ES M,
% 3-6 LW / iFHNIESHE
e 88 =/IME mAE X[y}
VCC LEFHAtja)ER=z 20 20000
tvee us/V
VCC TFREAaERE 20 20000

HC32F4A0 RFEIEFM _Revl.4 64/143


http://www.xhsc.com.cn/

XRSC

INEE S

XIAOHUA SEMICONDUCTOR

www . xhsc.com.cn

3.3.3 E{ufBiEEFIER %

® 3-7 E(UMEFEHERFE

7S 88 &1 R/IME HEE | &AE | g
ICG1.BOR_LEV[1:0]=00 1.85W 2.00 | 2.10 | V
Voor - ICG1.BOR_LEV [1:0]=01 1.96 2.10 | 2.20 | V
ICG1.BOR_LEV [1:0]=10 2.06 2.20 | 2.30 | V
ICG1.BOR_LEV [1:0]=11 2.27W 2.40 | 2.50 | V
PVD1LVL[2:0]=000 1.96W 2.10 | 2.20 | V
PVD1LVL[2:0]=001 2.06 2.20 | 2.30 | V
PVD1LVL[2:0]=010 2.27 2.40 | 2.52 | V
Voo, T — PVD1LVL[2:0]=011 2.48 2.60 | 2.72 | V
PVD1LVL[2:0]=100 2.58 2.70 | 2.82 | V
PVD1LVL[2:0]=101 2.69 2.80 | 2.92 | V
PVD1LVL[2:0]=110 2.79 2.95 | 3.07 | V
PVD1LVL[2:0]=111 2.90M 3.05 | 3.17 | V
PVD2LVL[2:0]=000 2.06W 2.20 | 2.30 | V
PVD2LVL[2:0]=001 2.27 2.40 | 2.50 | V
PVD2LVL[2:0]=010 2.48 2.60 | 2.72 | V
Vouos S — PVD2LVL[2:0]=011 2.58 2.70 | 2.82 | V
PVD2LVL[2:0]=100 2.69 2.85 | 2.94 | V
PVD2LVL[2:0]=101 2.79 2.95 | 3.07 | V
PVD2LVL[2:0]=110 (D 2.90 3.05 | 3.17 | V
PVD2LVL[2:0]=111( 1.05W 1.15 | 1.25 | V
Vpvdhyst | PVDL, 2R354 - 100 - mV
EFHBVPOR 1.60 1.68 | 1.80
Vpor(Y) L /iEBEMRE
TFEAVPDR 1.56 1.64 | 1.76
Veorhyst | POR iRj# - 40 - mvV
_— JAE23 L BATRYRIBER R B 160 500 A
(PORZEMFFHIIRER)
ThrsT NRSTEIRKEE 10 - - us
T1pvo1 PVD1E (IfipREE] 300 380 460 | us
T1pvp2 PVD2 & (bR E] 300 380 460 | us
TinrsT NRSTE i fZFRETIE] 25 35 50 us
Trer REE fL AT E] 140 160 200 | us
TrsTBOR BORE {ufi#PRETIE] 440 520 610 us
TrsTPOR RS (IfRPRETE] - 2500 | 3000 | us
1. EFIRRIE,
2. PVD2LVDL[2:0] = 111HY, LEIREBEZE PVD2EXINP ERIBVIMBIMNLLIREBE
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3. PVD1 YSMEBER VCC EBE FHEATHANIERE ;7 PVD2LVL[2: 013885 111 B PVD2
NEBER PYDEXINP BE TFERTAYSSMEEE, 7 PVYD2LVD[2:0]18E N 111 Z45MIE
BY PVD2 5B ER VCC BE TR M B £,

4. PVD1,2 gEiHRE VCC EARRENEBES VCC TN N BERNEE,
VCC EFBIH PVD1 I5MEBE=Vpvdl+Vpvdhyst;
VCC EFBIH PVD2 I5MEBE=Vpvd2+Vpvdhyst,

3.3. 4 BT

EIHMER SN SUNREZERE, HREFEIEBE. MREE. I/0 sIlaH. SHRHGEE. T
SRR, 1/0 3IMIFFRER, EFEFERFIUEURETIARES.

3-3 PNMATHEREENNES X AT MRSMHIEN THEEENEENEERRLERMGT
B —EIGTT1E FLASH B9t HCR315 .

BIAFMOT:

1) FrE I/05|HERTFEMEER (EhE).

2) A M X ERS FR K fuk=240MHZz/120MHZz/24MHz #1 8 & & &
FrcLk=8MHz/ IMHz,

3) WFEERERD N EETERIN ICC_RUN, /RBRI#EN ICC_SLEEP,{Z1E#3{ ICC_STP,1E
B85 ICC_PD, Dhrystone L {Ef#3% ICC_DHRYSTONE LA VBAT ffe8i&=
ICC_VBAT,

4) HMEBESFR ON/OFF 55 E BKEMAHRA,

5) BERIER fuck=240MHz/120MHz T PLL R FFERE.
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& 3-8 BEBRAEFEFE1

Ta i Ty I -4 .
#3xX | Parameter Symbol w1 ; Unit
(°C) | Min | Typ® | Max®
while (1) ,£1&ER
-40 - 33 - mA
B$HOFF
ICC_RUN .
while(1),21&ER
-40 | - 73 - | mA
AEFON
CACHE OFF -40 - 37 - mA
ICC_DHRYSTONE
CACHE ON -40 - 38 - mA
SR EOFF -40 - 26 - mA
ICC_SLEEP
SIERETEHON -40 - 66 - mA
while(1),2i&EHR
25 - 33 - mA
BYEHOFF
ICC_RUN :
while(1),21&ER
25 - T4 - mA
BY£HON
CACHE OFF 25 - 38 - mA
ICC_DHRYSTONE
CACHE ON 25 - 39 - mA
SREIREFEPOFF 25 - 26 - mA
N ICC_SLEEP —
=R frck= SIERETEION 25 - 67 - mA
B | 240MHz while (1), 2R
85 - - 70 mA
B$HOFF
ICC_RUN —
while(1),2&EHR
85 - - 120 mA
AEFON
CACHE OFF 85 - - 77 mA
ICC_DHRYSTONE
CACHE ON 85 - - 78 mA
DIERAFEROFF 85 - - 60 mA
ICC_SLEEP —
IERETERON 85 - - 110 mA
while(1),2&EHR
105 - - 1103 | mA
B$HOFF
ICC_RUN : —
while(1),21&ER 105
- - 160G | mA
BY£HON
CACHE OFF 105 - - 120 mA
ICC_DHRYSTONE
CACHE ON 105 - - 121 mA
PIERETEIOFF 105 - - 1003 | mA
ICC_SLEEP =
SIERETEHON 105 - - 1503) | mA

1. Typ BEHFMH Vc=3.3V
2. Max BEFMH Vec=1.8~3.6V
3. EFRIE
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& 3-9 FEBEFHEE 2

Ta FEamg .
#xX | Parameter Symbol w1 ; Unit
(°C) | Min | Typ® | Max®
while (1) , &1&REY
-40 - 21 - mA
§hOFF
ICC_RUN -
while (1) ,2ERAY
-40 - 42 - mA
$hON
CACHE OFF -40 - 21 - mA
ICC_DHRYSTONE
CACHE ON -40 - 22 - mA
SIERBTEHOFF -40 - 16 - mA
ICC_SLEEP
SIEIRBTEHON -40 - 37 - mA
while (1) , £iERAY
25 - 22 - mA
§hOFF
ICC_RUN _
while (1) ,2ERAY
25 - 43 - mA
§hON
CACHE OFF 25 - 22 - mA
ICC_DHRYSTONE
CACHE ON 25 - 23 - mA
SIRRATEIOFF 25 - 16 - mA
N ICC_SLEEP —
=R | fuck= SIRIRETERON 25 - 38 - mA
B | 120MHz while (1) ,£HERAY
85 - - 52 mA
§hOFF
ICC_RUN —
while (1) , &1ERet
85 - - 78 mA
$hON
CACHE OFF 85 - - 53 mA
ICC_DHRYSTONE
CACHE ON 85 - - 54 mA
SIERBTEHOFF 85 - - 44 mA
ICC_SLEEP —
IERETSHON 85 - - 71 mA
while(l) ,2#ERE | 105
- - 84 mA
§hOFF
ICC_RUN _ —
while (1) , £i&ERAET 105
- - 108 mA
§hON
CACHE OFF 105 - - 88 mA
ICC_DHRYSTONE
CACHE ON 105 - - 89 mA
SIERBTEHOFF 105 - - 77 mA
ICC_SLEEP ”
S IEIRBTEHON 105 - - 101 | mA

1. Typ BEHFMH Vc=3.3V
2. Max BEFMH Vec=1.8~3.6V
3. EFRIE
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& 3-10 SEEEFHEE3

Ta FEamg .
#3xX | Parameter Symbol i ; Unit
(°C) | Min | Typ® | Max®
while (1) ,£1&ER
-40 - 6 - mA
B$HOFF
ICC_RUN -
while (1) ,£&ER -40
- 13 - mA
BYEHON
ICC_DHRYSTONE CACHE OFF -40 - 6 - mA
SIRRESEFHOFF -40 - 4 - mA
ICC_SLEEP
SIERETEHON -40 - 12 - mA
while (1) ,£1&ER
25 - 6 - mA
BT $OFF
ICC_RUN -
while(1l),2i&EHR
25 - 14 - mA
BY$HON
ICC_DHRYSTONE CACHE OFF 25 - 7 - mA
SIERESEFHOFF 25 - 4 - mA
ICC_SLEEP —
=R fhek= IERETERON 25 - 13 - mA
B 24MHz while (1) , 21k
85 - - 27 mA
BT $OFF
ICC_RUN - —
while (1), 2R
85 - - 36 mA
BYEHON
ICC_DHRYSTONE CACHE OFF 85 - - 29 mA
SREIREFEPOFF 85 - - 24 mA
ICC_SLEEP
SIERATEION 85 - - 33 mA
while (1) ,£1&ER 105
- - 54 mA
B$HOFF
ICC_RUN —
while(1l),2i&EHR 105
- - 61 mA
BYEHON
ICC_DHRYSTONE CACHE OFF 105 - - 59 mA
DIRREEFHOFF 105 - - 52 mA
ICC_SLEEP =
SIERETEHON 105 - - 59 mA

1. Typ BEFM Vcc=3.3V
2. Max BEFMH Vc=1.8~3.6V
3. EFURFIE
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& 3-11 BEEEHETEE 1
Ta i Ty I -4 .
#xX | Parameter Symbol w1 ; Unit
(°C) | Min | Typ® | Max®
while(l) ,£1&
-40 - 3 - mA
RETEROFF
ICC_RUN
while(l) ,£1&
-40 - 6 - mA
IRBTEHON
ICC_DHRYSTONE CACHE OFF -40 - 3 - mA
SIERETEPOFF -40 - 2 - mA
ICC_SLEEP
S IEIRBTEHON -40 - 6 - mA
while(l) ,£1&
25 - 3 - mA
RBTEHOFF
ICC_RUN
while(l),2&
25 - 7 - mA
IRBTEHON
ICC_DHRYSTONE CACHE OFF 25 - 3 - mA
SIERETEPOFF 25 - 3 - mA
ICC_SLEEP —
BIERE | fhok= LIRRETERON 25 - 7 - mA
&= 8MHz while(l),21&
85 - - 22 mA
RBTEHOFF
ICC_RUN
while(l) ,£1&
85 - - 28 mA
IRBETEHON
ICC_DHRYSTONE CACHE OFF 85 - - 25 mA
SIRRATEIOFF 85 - - 22 mA
ICC_SLEEP
IRRETERON 85 - - 27 mA
while(1l) ,£1& 105
- - 48 mA
RETEROFF
ICC_RUN
while(l),2& 105
- - 50 mA
IRBTEHON
ICC_DHRYSTONE CACHE OFF 105 - - 49 mA
SIERETEPOFF 105 - - 48 mA
ICC_SLEEP
SIEIRBTEHON 105 - - 50 mA
1. Typ BEHMH Vcc=3.3V
2. Max BEZH Vcc=1.8~3.6V
3. EFNRRIE
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& 3-12 BEFRABTIHE 2

Ta P SR )
#xX | Parameter Symbol w1 ; Unit
(°C) | Min | Typ® | Max®
while(l) ,£1&
-40 - 1 - mA
RETEROFF
ICC_RUN
while(l) ,£1& -40
- 4 - mA
BRETERON
ICC_DHRYSTONE CACHE OFF -40 - 2 - mA
SIERETEPOFF -40 - 1 - mA
ICC_SLEEP
S IEIRBTEHON -40 - 3 - mA
while(l) ,£1&
25 - 2 - mA
RETEROFF
ICC_RUN
while(l),2&
25 - 4 - mA
HRETERON
ICC_DHRYSTONE CACHE OFF 25 - 2 - mA
SIERETEPOFF 25 - - mA
ICC_SLEEP —
BIERE | fuck= LIRRETERON 25 - 4 - mA
Eay 1MHz while(1) , 2%
85 - - 20 mA
RETEROFF
ICC_RUN
while(l) ,£1&
85 - - 24 mA
IRETEHON
ICC_DHRYSTONE CACHE OFF 85 - - 23 mA
SREIREFHOFF 85 - - 20 mA
ICC_SLEEP
SIEIRETFHON 85 - - 24 mA
while(1l) ,£1& 105
- - 46 mA
RETEROFF
ICC_RUN
while(l),2& 105
- - 47 | mA
HRETERON
ICC_DHRYSTONE CACHE OFF 105 - - 47 mA
SIERETEPOFF 105 - - 46 mA
ICC_SLEEP
SIEIRBTEHON 105 - - 47 mA
1. Typ BEHEMH Vc=3.3V
2. Max EEE%#F Vec=1.8~3.6V
3. EFEMNAFRIE
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& 3-13 {RIHFEARRTFHE

%X | Parameter | Symbol £ (vee=3.3V) Te PR Unit
(°C) | Min | Typ® | Max®
PWC_PWRC1.STPDAS=00 -40 - 191 - uA
PWC_PWRC1.STPDAS=11 -40 - 56 - uA
PWC_PWRC1.STPDAS=00 25 - 396 - uA
=1k PWC_PWRC1.STPDAS=11 25 - 248 - uA
R ) fecsTP PWC_PWRC1.STPDAS=00 85 - - 15 mA
PWC_PWRC1.STPDAS=11 85 - - 16 mA
PWC_PWRC1.STPDAS=00 105 - - 4003) | mA
PWC_PWRC1.STPDAS=11( 105 - - 413 | mA
=KL -40 - 9.1 - uA
1HEEET2 -40 - 3.8 - uA
13 -40 - 1.6 - uA
=HEER4 -40 - 1.6 - uA
R 2 +XTAL32+RTC -40 - 5.1 - uA
T2+ LRC+RTC -40 - 7.5 - uA
e BB AE (2 + XTAL32+RTC+Backup -40 _ 5 5 _ UA
SRAM
HEER1 25 - 10.5 - uA
RN 2 25 - 4.3 - uA
13 25 - 2 - uA
HEER4 25 - 2 - uA
T2 +XTAL32+RTC 25 - 5.8 - uA
- ) e o ii:zi?mumc 25 - - uA
ezt - T2 +XTAL32+RTC+Backup 25 ~ 6.3 ~ UA
SRAM
=EEENL 85 - - 24 uA
R 2 85 - - 17 uA
=HRN3 85 - - 14 | uA
HEER4 85 - - 14 | uA
T2 +XTAL32+RTC 85 - - 18 uA
T2+ LRC+RTC 85 - - 19 uA
e BB AR (2 + XTAL32+RTC+Backup 85 _ ~ 23 UA
SRAM
HEER1 105 - - 753) | uA
HEBER2 105 - - 68G3) | uA
HEBR3 105 - - 653 | uA
HEER 43 105 - - 653 | uA
FREAET(2 +XTAL32+RTC 105 - - 69 uA

HC32F4A0 RFEIEFM _Revl.4

72/143



http://www.xhsc.com.cn/

XRSCL%x3H

www . xhsc.com.cn

##®X | Parameter

Symbol

Ta P mig X
#f(VCC=3.3V) : Unit
(°C) | Min | Typ® | Max®
AR T 2+ LRC+RTC 105 - - 703 | uA
e BB AR (2 + XTAL32+RTC+Backup 105 _ ~ 87® | uA

SRAM

1. Typ BEFM Vcc=3.3V

2. Max BEZH Vc=1.8~3.6V
3. 2R RIE.
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& 3-14 HFIHFABTHRE

Ta FEamg .
Item | Parameter | Symbol &% (VBAT=3.3V) @ - Unit
(°C) | Min Typ Max
VBAT XIgiERe X7 -40 - 0.05 - uA
XTAL32 ON -40 - 1.0 - uA
XTAL32 ON+ XTAL32 &K
-40 - 1.4 - uA
A
XTAL32 ON+ XTAL32 &K
. -40 - 1.5 - uA
28 FF+RTC itk
Backup SRAM F -40 - 0.6 - uA
RTCLRC 7 -40 - 3.8 - uA
RTCLRC FF+WKTM it%x -40 - 3.9 - uA
VBAT XigiRiR £ X ] 25 - 0.1 - uA
XTAL32 ON 25 - 1.2 - uA
XTAL32 ON+ XTAL32iERK 25
- 1.5 - uA
A
XTAL32 ON+ XTAL32 &K 25
- - 1.6 - uA
BFF+RTC iH#K
Backup SRAM F 25 - 0.9 - uA
RTCLRC 7 25 - 3.8 - uA
VBAT ICC_VB | RTCLRC FF+WKTM it#& 25 - 3.9 - uA
fiteg AT VBAT Xigii&ih 4% 7 85 - uA
XTAL32 ON 85 - uA
XTAL32 ON+ XTAL32iER
85 - 3.8 uA
A
XTAL32 ON+ XTAL32 &K
o 85 - 3.9 | uA
BFF+RTC iH#K
Backup SRAM F 85 - 6.3 uA
RTCLRC #F 85 - 7.6 uA
RTCLRC FF+WKTM jt#1 85 - 7.8 uA
VBAT XigiRiR £ X ] 105 - 3.6 uA
XTAL32 ON 105 - 5.6 uA
XTAL32 ON+ XTAL32 &K
105 - 6.2 uA
A
XTAL32 ON+ XTAL32ER
i 105 - 6.3 | UA
28 FF+RTC itk
15.
Backup SRAM F 105 - 5 uA
RTCLRC #F 105 - 9.8 uA

HC32F4A0 RFEIEFM _Revl.4

74/143


http://www.xhsc.com.cn/

=i IhfE g a2
XHSC{O%i’:"{? www. xhsc.com.cn
Ta FEmAg .
Item | Parameter | Symbol &% (VBAT=3.3V) @ - Unit
(°C) | Min Typ Max
RTCLRC FF+WKTM it%x 105 - - 9.9 uA

1. AR, KRYIEH VBAT HEBERRG T XK.
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& 3-15 EPMEREFHEFE

Ta FEamg .
Item | Parameter Symbol 1 (VCC=AVCC=3.3V) - Unit
(°C) | Min | Typ | Max
XTALIRAEA KRIREN24MHZ 25 - 1.8 - mA
HRHIERIEEN16MHZ 25 - 1.0 - mA
HRHIETNIEEN1OMHZ 25 - 0.8 - mA
RHERB/NIKEI8MHZ 25 - 0.6 - mA
XTAL 32.768kHz 25 - 1.1 - uA
HRC 25 - 0.3 - mA
PLLH (VCO=1200MHz) 25 - 4 - mA
TRIR ICC_MODUL
- PLLH (VCO=600MHz) 25 - 2.4 - mA
== E
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

1. BAEHIES S5 USBPHY BEBTRIEBTR, & 50pf,.
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3.3.5RIhEEN ERRY
MEEERIESME 5550, MIREESHMAS CPU ITHE—RIES

m  WF{EIEEERET . MREEEH WFE,
m  WKUP SIRIBATFTMEFNL. FiE. BEBRIENIREE, PRENFEIERIERER VCC=3.3V MiXEH,
& 3-16 {RIHFEENIRERESE]

TEs 88 1% HMEE  RAE | 8
PWC_PWRC1.VHRCSD=1H
Tstory | MIEIEIEICIREE PWC_PWRC1.VPLLSD=1, R&HHAMRC, EFTE 2 5
RAM_EHTT
Tstor2 MEIERT MR ER ARG AIMRC, BRFEFlashE#TT 8 15
. VCAP_1/VCAP_22F=2H0.094uFZEO. 1uF 25 35
Teo1 D | MIZEEIET LIREE us
VCAP_1/VCAP_2E2BEH0.2uF&EO.22uF 30 40
. VCAP_1/VCAP_22BEH0.094uFZHEO. 1uF 70 80
T2 | MIZERIRT2IREE
VCAP_1/VCAP_2E2BE2M0.2uF&EO.22uF 75 85
o VCAP_1/VCAP_22FEH0.094uFxE0. 1uF 2500 | 3000
TeozD | MIEEBIETUIMAEE ~
VCAP_1/VCAP_2E2BEH0.2uF&EO.22uF 2500 3000
. VCAP_1/VCAP_22BEH0.094uFFHEO. 1uF 130 140
TeoaD | MIZEBIRETNAMREE ~
VCAP_1/VCAP_22BEH0.2uFH&EO.22uF 140 150

1. ©&HB® VCAP_1/VCAP_2 SRBEEXMS PWC_PWRC3.PDTS fuRYMH{E+E LA,
VCAP_1/VCAP_2 HEAEN 0.2uF E 0.22uF B, FEEHNEBRAZFIHR
PWC_PWRC3.PDTS {ii;E%, VCAP_1/VCAP_2 NEAEN 0.094uF & 0. 1pF B,
FETHNEBRH Z AR PWC_PWRC3.PDTS &,

HC32F4A0 RFEIEFM _Revl.4 77/143


http://www.xhsc.com.cn/

YESCHEE£SH
\n XIAOHUA SEMICONDUCTOR WWW . XhSC . Com . Cn

3.3. 6 JMERETPRIETIE
3.3.6.1 SMERRFEREEIMND AP
ESIRIN, XTAL f5z8sxiF, WNSIRIAIRE I/0. SNBSS RAETE I/0 BSkFit.
® 3-17 BRSMBAPEIEE

s 88 1% =®/IME HRY(E BRAE | H
fxraL_ExT AP MR HRIRER 1 - 25 MHz
VIn_xTaL XTAL_INSASIHISEBFEBE 0.8*Vcc - Ve v
Vil xTaL XTAL_IN®INS|HMEBEFEBEE - Vss - 0.2*%Vce
trxTaL)

XTAL_IN_EFHZ TFEETE - - 5 ns
trxTaL)
Dutyxrar) | &=kt - 40 - 60 %
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3.3.6.2

mifR /PRI R E R EE I ERET T

SIRIMEB (XTAL) B s EI LAER— 4 B 25MHz W& IR/ FE BRI~ L. ENAT, EiResH
AHERYUIRAEM RIS, URER/NaH KREMEIRIZEN B, BXERSEEE O

R, HE, BES) NEFAEE, B IRIRERSEHIEE.
& 3-18 XTAL 4-25MHz iF7%2845M4
s 8% 1 =/IME BRI =®RAE Eafy
fxraL_In ST IS 4 - 25 MHz
Re(D) = EB ke - 300 - kQ
AxtaL® XTALKBE - -500 - 500 ppm
Gmmax - iR 4 - - mA/V
X VCCIRRE, Mifk=8MHz - - ms
tsuxTaL) 3 1= E!
VCCIRE, WiR=4MHz - - 4.0 ms
1. £ RIE,

2. IWBHEUR TN A RS L EREIR RS,
3. tsuran) EECHRES(E], BDMERHE(ERE XTAL FiallE, EEFIREN 8MHz RHIMEFXEL
BYEl, ZERETIERIRERSENGE, FJEBRIRFIEHINARMEZRE.
MF Cuifll Co, BERALTASIMNAIRIT. FlHERIRSEIRSBNEKREXNTTF 5pF & 25pF
(HE(E) ZENESREINEERS (FELTE). CLHl CLBX/IEERRE. RIFRHISHEERN
MEBARERE CuM CLEREKAS, FE Cu.u M Co AUFMIASES, 20 PCB A1 MCU 5IBIMEBERZE
FBER (315 BERIRAY R A FTAEER S E )y 10pF),

R BB A YIRS
AN
\
S — = PHO/XTAL_EXT
/// | I BN m /XTAL_OUT _w
\ ~
ALY RER
— O sdimas Re | A9
\\ ! 11 ki
RN | Co. " PH1/XTAL_IN
= ~___~ Rexr ()

3-4 XAISMHz RiRRYEEIR A
1. Rext BYEBUAT RIREFE,
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SR/ IR A (5 R

RERIMERESSHET LAER — 1 32.768 kHz &R/ R EIRSBUMNIR AR~ E, ENAPR, &
iR B AU AR TR 7205 R, LURERV) I R EAERIZER B, B XiERkas1s
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3.3.6.3

R 3-19 XTAL32 iFFa8isE

s s 5 . kil (i
Min Typ Max
FxtaL32 BIES - - 32.768 - kHz
Re(D iR R - - 15 - MQ
Top_xTAL32 IhfE XTAL32DRV[2:0]=000 - 0.8 - MA
Axraz2 @ XTAL32¥EE - -500 - 500 ppm
Grmmax Gnm - - - 5.6 HA/V
TsuxraLs2 B EhAtE () VCCRERS T - 2 - S
1. EFERIE
2.  WEHERTHAZRS LEATRERSE.

3. TsuxtaLz: EECHRETE], BOIMIRM(ERE XTAL32 A€, EEFFRERN 32.768kHz ik

IR A, ZERTIVERIRERSNG, TR ESNAEMEZETRR,
NF Cu Ml Cp, BIWEERAA/NNT S5pF 2l 18pF (HEME) ZEIMNSREBIINFEERS (FELT
E)o Cifl CLLBA/NBEMRRE. RIRFIEREENMBETEERE CuM CLNREKAS, BE Cu
0 Cro BUALARET, &JU% PCB 1 MCU SIMIMEBAEEEAR (GIFMEAAHERRMEE N SpF). MR

CLifl CLo KF 18pF, EiI&E XTAL32DRV[2:0]=001 (KIXzp, IHFEHEIYEILA 0.2uA).

ek BB ARV IEIRES
AN
\\
/// N, h XTAL32_OliT Frraisn
\ @
/ L RS
— L kires Re Y
E’giaﬁﬁ
\ /
\ o—L Lj ®
— N Ca ~KTAL32_IN
\\_’/
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3.3.7 AR SRS

3.3.7.1 HREEE (HRC) #R%HE
R 3-20 HRC iEFH2e4E

75 88 %4 BIME BRY(E BRKE 128 7]
1 - 16 _
$hER (1) MHZz
2 - 20 _
BARRZZE - - - 0.2 %
fhre
TA = -40 % 105 °C -3 - 3 %
SMERFEE D TA = -20 % 105 °C -2.5 - 2.5 %
TA = 25 °C -1.5M - 1.5 %
tstire) | HRC #RHESIRHISEETIE] - - - 15 us
1. E~ARIE
3.3.7.2 MHEPE (MRC) #E%H3E
#* 3-21 MRCiRHBFHE
s 2% mRIME | HBE | RAE | B
Furc (D GHES 7.2 8 8.8 MHz
tstmroe) MRCHR 72342 E Y 8] - - 3 us
1. E2~NARIE
3.3.7.3 MEMEE (LRC) #E%H23
#+ 3-22 LRCiFZHIB/SMH
s 8% =&/IVE HEE RKE EAfy
fLre® BB 27.853W 32.768 37.683W kHz
Tst(Lre) LRCHR% 2842 EBTIE] - - 36 us
1. E2~NARIE
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3.3.7.4 SWDT EAHMANEREZE (SWDTLRC) IR%H23

#& 3-23 SWDTLRC iFHEE 45

s 2 ®RIME | HEME | RKAE B
fsworLre ) S 9 10 11 kHz
tst (SWDTLRC) SWDTLRCHR 72842 E B {a] - - 57.1 us

1. 2~ RRIE.
3.3.7.5 RTC EAHAEEZE (RTCRC) #F%H2E

& 3-24 RTCRC F7H2MH4E

"s 88 =®/IME HRI(E RKE =1 1]
Frre® GBS 29.5M 32.768 36 kHz
tst (RRC) RTCRCIF %2852 E AT ial - - 36 Us

1. EFERIE
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3.3.8PLL $¥i%
& 3-25 I2S-PLL (PLLA) XZEi%sEIElF
T 88 1% Min Typ Max | Unit
PLL PFD (Phase
frLL_In Frequency Detector) - 1 - 25 MHZz
input clock®
PLL multiplier
frLL_out - 15 - 240 MHz
output clock
fvco_out PLL VCO output - 240 - 480 MHz
PLL PFD 1input
. . clock=8MHz, System
Period Jitter - +100 -
clock=120MHz, Peak-
to-Peak
Jitterer K ps
PLL PFD dinput
Cycle-to-Cycle clock=8MHz, System 150
- i -
Jitter clock=120MHz, Peak-
to-Peak
trock PLL lock time - - 80 120 us
® 3-26 R PLL (PLLH) EEtEREIEIR
#s 8% 4 Min Typ Max Unit
PLL PFD (Phase
frL_In Frequency Detector) | - 8 - 25 MHz
input clock®
PLL multiplier
feL_out - 37.5 - 600 MHz
output clock
fvco_out PLL VCO output - 600 - 1200 MHz
PLL PFD {input
clock=8MHz, System
Period Jitter - 70 -
clock=120MHz, Peak-
. to-Peak
JittereL ps
PLL PFD -input
Cycle-to-Cycle clock=8MHz, System 100
- i -
Jitter clock=120MHz, Peak-
to-Peak
trock PLL lock time - - 80 120 us
1. HEEARSNEARS, LEREREFN Jitter ik,
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3.3.97Ff#ER (NF) Fk
BHERTAEFE, REFERIER.

® 3-27 AEFEN
= o 4 RIME | HBYE | RAE | B
EE, Vec=1.8V~3.6V - - 5
. RIEET, Vec=1.8V~3.6V - - 10
Tvce HEEB R . mA
BRIBERER, Vec=1.8V~3.6V - - 10
DERIER, Vec=1.8V~3.6V - - 10
£ 3-28 [NIFRITIBERETIE]
TS 28 4 =/IME HRIE BRKE BAfi]
T FRIEETE] | PREER 43+2% Thewk@ 48+4% Thew® 53+6% Thcwk? us
i TRISEE | ESURIRAER | 1242% Thew® | 1444% Thew® | 16+6% Toew® | ps
Terase™ | RIBERATIE] | - 16+2x Thew® 18+4% Thew® 20+6% Thek@ ms
Tmas M SIRFRATE] - 16+2% Thew® 18+4% Thew® 20+6% Thek(@ ms
=27 R IE,
Thew 79 CPU BY50RY 1 EER,
£ 3-29 [AETESREMEGERTEHAR
TS o 4 BAfi]
m=/IME
Nend YRiE, BIRBRIREL | Ta = 85°C 10 kcycles
Nend SRR Ta = 85°C 10 kcycles
Tret BIRRTZHAR Ta = 85°C, after 10 kcycles 10 Years
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3.3.10 HSBEM4
FEREERNES E3 S #HTARREME (ESD. LU), LUAEEEESERMY A ENMEE.
3.3.10.1 ExH@LE (ESD)

RIEEMEIMAS, WEMERISIHEMEERE, IV E JESD22-A114/C101 Rk,

& 3-30 ESD #Hf

75 % i RAE | 2
VEsp (Ham) FEREEE (AMEARE) Ta =+25 °C, ff& JESD22-All4 tnk& 2000 v
VEesp(com) BHENEBEE (RHRIKEER) Ta =+25 °C, ff& JESD22-C101 #n& 500

3.3.10.2 #& Latch-up
AIHEFHS Latch-up %88, FEXCHRHITHIE RS Latch-up Miat:

m XEERIREMEDEN G | EAEINDE
m HEHMEA. WMEFEEE I/0 5IMMMEIREN
XL A4S EIA/JESD 78A IC Latch-up fmf

& 3-31 #& Latch-up 154

5 s% 1 =AfE BB
LU g8 Latch-up Ta =+105 °C, & JESD78A tnE 200 mA
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3.3.11 I/0i#O%HE

FBHEA /A
+® 3-32 I/0FEERHE
TEs 88 ¥ =/ME | BBE | RAfE. | B
Vi SchmittiHEANEBEF 1.8<Vcc<3.6 - - 0.2V Vv
Vi SchmittBASBF 1.8<Vcc<3.6 0.8Vcc - - Vv
Vhvs Schmi ttiNIE#H 1.8<Vcc<3.6 - 0.2 - Vv
Vi CMOSHINIKEEF 1.8<Vcc<3.6 - - 0.3V Vv
Vi CMOSHINS BT 1.8<Vcc<3.6 0.7V - - Vv
Vss<VinsVec -1 - 1 HA
Tike® I/0MINIRER
Viy = 5.5V® - - 10 A
g5 EHI
Rpy (1) (2 (3) - Vin = Vss - 30 - kQ
EXEErE
PA11/USBFS_DM
55T HI PA12/USBFS_DP
Rpp @ (4 Vin = Vec - 500 - kQ
EEME PB14/USBHS_DM
PB15/USBHS_DP
PA11/USBFS_DM
PA12/USBFS_DP
- - 10 - pF
PB14/USBHS_DM
PB15/USBHS_DP
I/05|k8 53
Cro
N PA11/USBFS_DM
PA12/USBFS_DP
- - 5 - pF
PB14/USBHS_DM
PB15/USBHS_DP
Z M ELfhE NS | BT
1. E=RRIE,
2. BFEBERIFEST Vc+0.3V, S IERNER BRI/ FHIERE,
3. % PA11/USBFS_DM. PA12/USBFS_DP. PB14/USBHS_DM. PB15/USBHS_DP 1M
=, PREARYE USB IhgEXFIAY GPIO RIS LHIEMEBAEE, X F USB Thaery thi/ FHIE
FRiEE%E [USB #ZEO4FE] &7,
4, f¥ PA11/USBFS_DM. PA12/USBFS_DP. PB14/USBHS_DM. PB15/USBHS_DP &

§5ThiFEfE, B—HBX.
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VCC [

VIH |oooommo

viL - S

Schmitt Input

VINTERNAL >

3-6 Schmitt 1input DC electrical characteristics definition

VIH/VIL (V)

A

» VCC(V)

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

GPIO (BRI /) AR HERAL20mA BYHIFEREER T,

PC13. PC1l4. PC15. PI8 HYHiEE R BB REBITR,

PCl4. PI8) <20mA,

EHETVIESIZM: I (PC13. PCl4.

it EBE
£ 3-33 HRiiEERFYE
IRzhig & 7S 88 &4 mRIME | BBEE | RKE | HE
VoW @ | (e84 Io=+1.5mA, - - 0.6
VoD (3) SE T 1.8<Vcck2.7 Vec—-0.6 - -
_ VoM@ | (KBTI - - 0.6
3Rz — I10=+3mA, 2.7<Vcc<3.6
Vor (D) (3) = EFEHEH Vce-0.6 - -
VoW @ | (e84 - - 1.3
— I10=16mA, 2.7<Vcc<3.6
Vor ) (3) =B FEREH Vee-1.3 - -
VoM@ | (KB - - 0.4
— I10=43mA, 1.8<Vcc<2.7
VoD (3) = EFEEH Vec—-0.4 - -
_ VoW @ | (e84 - - 0.4
FRIXED — Iro=t5mA, 2.7<Vcc<3.6 v
Vor ) (3) =B FEREH Vec—0.4 - -
VoM@ | (KT I0=+12mA, - - 1.3
Von(1) (3) SE Tt 2.7<Vcc<3.6 Vee-1.3 - -
VoM@ | (KT - - 0.4
— Ir0=t6mA, 1.8<Vcc<2.7
Vor D (3) =B FEREH Vec—0.4 - -
o VoW @ | (e84 - - 0.4
SEE] — I10=4#8mA, 2.7<Vcc<3.6
Vor (D) (3) = EFEHEH Vec—-0.4 - -
VoL @) | BT I10=+20mA, 2.7 - - 1.3
Vor ) (3) =BT <Vec<3.6 Vee-1.3 - -
1. 2~MNARIE
2. 2 L1 EBRAMNIM—EHEER 3-3 PHENEITRAEIE. I10(I/0 mAFMEHEIS 5

ZM—TEAREEEEIE Ivsso

R o NIRRT IIALIERER 3-3 FIFIRVENRATEE, I10(I/0 MmO FNIEHI5|F)

E,\JIE\_*I] K'T;Efj@ﬁ IVCCO
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RN/ S 3
+® 3-34 I/034HE
Rzhig & 7S 88 £4® RIME | BEE | RAE | Hl
C=30 pF, Vcc= 2.7V - - 20
C=30 pF, Vcc=1.8V - - 10
fnax (I0) out | RAIAERD MHz
CL=10pF, Vcc=2.7V - - 40
C.=10pF, Vcc=1.8V - - 20
{3z CL=30 pF, Vcc=2.7V - - 15
BMESERBEET
te(I0)out | o C1=30 pF, Vec=>1.8V _ . 25
o (toyout | EEARBHIEE e
r ou - . CL=10pF, Vcc=2.7V - - 7.5
BT LA |0
C.=10pF, Vcc=1.8V - - 15
C.=30 pF, Vec= 2.7V - - 45
C=30 pF, Vcc=1.8V - - 22.5
fnax (I0) out | AR MHz
Cl=10pF, Vcc=2.7V - - 20
C.=10pF, Vcc=1.8V - - 45
HARE] CL=30 pF, Vcc=2.7V - - 6
HMESERBET
t¢(I0)out X Ci=30 pF, Vcc=>1.8V - - 10
. (10)out B3N IEIDSE T kA ns
r ou - X C.=10pF, Vcc=2.7V - -
=T _EFHEYE mOPT, Ve 4
C.=10pF, Vcc=1.8V - - 6
C=30 pF, Vcc=2.7V - - 100
C.=30 pF, Vcc=1.8V - - 50
fmax (I0)out | RASAE D MHz
CL=10pF, Vcc=2.7V - - 180
CL=10pF, Vcc=1.8V - - 100
=IRzEh
L CL=30 pF, Vc=2.7V - - 4
t+(I0)out AHB=RET T C.=30 pF, Vcc=1.8V 6
£ ou = . - -
e (Toyout | PEETARIER =2 P C: ns
r ou _ . Cl=10pF, Vcc=2.7V - - 2.5
BT _EFAYE —oopT, Ye
C.=10pF, Vcc=1.8V - -
1. RAMEREE 3-8 FEN.

AEEE CL4JUF PCB M MCU SIRIBYRRAZEEA (5115 BRI ER B EE N

lOpF)o
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| | |

I 90% 90% | I

HAHBAC AT | | |
R I | I

I
«—l

— !

|
|
|
|
|
tr(10)out &—> : tf(10)out

»

|
|
|
|
| T |

BRASAEREM: (t-+ tf ) < (2/3)T #BDuty cycle= 50%+5% (fAFHEACIE
N/ REH “KH” —i=FiReEE)

3-8 I/03TH4SMEEN
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3.3.12 HRPWM 5%

& 3-35 HRPWM #5t%

s ) &/IME BRE RAE Bl
t_hrpwmres HRPWM 3 ##3 - 50 - ps
3.3.13 I2Ci#EOH
+& 3-36 I2C BS4FH
FREE (SM) fREWE (FM)
o= 8 : : Bafi
Min Max Min Max
fscL SCLiZE 100 400 kHz
tho;sTA FriaskH /BB ZMSHold - 0.6 - us
tiow SCLIKEEF - - us
thioH SCLERF 4 - - us
tsu;sTa EMFBREMESetup 4.7 - - us
thp;paAT #iEHo 1d 0 - 0 - us
tsu;pat #IESetup 30 - 30 - ns
trocmpersmsm trocaumamn
tr SCL/SDARY_EFBY(a] - 1000 - 300 ns
tr SCL /SDAHY T &R 8] - 300 - 300 ns
tsu;sTo {Z1E%&HSetup 4 - 0.6 - us
taur FIE R AR A& HEINIBUS = IRAYIE] 4.7 - - us
(o RHEBR - 400 - 400 pF
-1 |y -~
SDA >< _/
t 3 kst (_t;:” ety wustd | e |
SCL
&arm v o © 'Restart STOP
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3.3.14 SPIEO4SHE

& 3-37 SPI BBSHE

T 88 1% =/IME mAE L:2F 7]
master mode x4
Tpctki—1x1 Tpcikat 1«1 ns
1.8V<Vcc<3.6V
tw(SCKH)
slave mode
N 3XTpclkl_1*l 3XTpc1kl+l*l ns
SCK high and low | 1.8V<Vcc<3.6V
time master mode x4
Tpctki— 11 Tpetkix1tl ns
1.8V<Vcc<3.6V
tw(SCKL)
slave mode
3XTpctki—1lx 3XTpctkitla ns
1.8V<Vcc<3.6V
Data input setup | slave mode
tsu(SI) . 4 - ns
time 1.8V<Vcc<3.6V
Data 1input hold | slave mode
th(SI) . 3 - ns
time 1.8V<Vcc<3.6V
slave mode
- 15 ns
Data output | 2.7V<Vcc<3.6V
t,(S0) L
valid time slave mode
- 26 ns
1.8V<sVcc<2.7V
master mode
. 5 - ns
Data input setup | 2.7V<Vcc<3.6V
teu(MI) ]
time master mode
9 - ns
1.8V<sVcc<2.7V
Data 1input hold | master mode
th(MI) . Tpclkix1 - ns
time 1.8V<Vcc<3.6V
slave mode
6 x Tpc'l.kl *x1 - ns
1.8V<Vcc<3.6V
. master mode
tsu (SS) SS setup time =5+N X Tsck *1%2 - ns
2.7V<Vcc<3.6V
master mode
—10+N X Tsck *1%2 - ns
1.8V<Vcc<2.7V
slave mode
6 x Tpc'l.kl *x1 - ns
1.8V<Vcc<3.6V
. master mode
th(SS) SS hold time =5+N X Tsck *1#3 - ns
2.7V<Vcc<3.6V
master mode
—10+N X Tsck %123 - ns
1.8V<Vcc<2.7V
Data output | master mode
tv(MO) . . - 4 ns
valid time 2.7V<Vcc<3.6V

HC32F4A0 RFEIEFM _Revl.4
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"s 88 &4 =/ME =®AE =1 1]
master mode
9 ns
1.8V<Vcc<2.7V

*1:Tpcua BFERIEH PCLK1 B9 1 NAHA, TsekiBds SPI BERTRY 1 AR,

*x2:N=1~8 HE7F28 SPI_CFG1.MSSI[2:0]R%E,
*3:N=1~8 H&E7F28 SPI_CFG1.MSSDL[2:0]/R%E,

*x4:ty(SCKH) # tu (SCKL) 89 #k E B SPI_CFG2.MBR & & ,

SPI_CFG2.MBR=0 HYfE,

XBHEFARINERN

tsu(SS
SS dnput —»{ =(S5)

*}‘ th(SS) /

tw (SCKH) / \ / ‘

- @@ |tw(SCKL) —\—/_\—/—

CPHA=0
CPOL=0
SCK
input
CPHA=0
CPOL=1
tv(SO) — «
MISO output MSB out

>< LSB out

tsu(SI)g" <

MOSI 1input don’ t care><

MSB 1in

>< LSB 1in ><:|on’ t care

—>

th(SI) |[«—

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

SS6 tsu(ss) le—
input

ty(S0)—|

MISO output

CPHA=1
CPOL=0 Eu(
SCK
input _ |tw(SCKL)
CPHA=1
CPOL=1
e

SCKH) m

MSB out ><

>< LSB out

tsu(SI)H‘ <

MOSI -input don’ t care

>< MSB 1in

>< LSB 1in ><don' t care

— th(SI) [—

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

HC32F4A0 RFEIEFM _Revl.4
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tsu(SS)
th(SS)
SS output e e — N e
CPHA=0
CPOL=0 u(SCKH) / \
SCK
output £, (SCKL)
CPHA=0
CPOL=1
CPHA=1
CPOL=0
SCK
output
CPHA=1
CPOL=1
tou(MI)— |«
MISO input don’ t car MSB 1in >< LSB 1in ><don’ t care
—th(MI) | —
— s k—tv(MO)
MOSI output >< MSB out >< >< LSB out ><

3-12 SPI timing diagram -master mode

HC32F4A0 RFEIEFM _Revl.4
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3.3.15 QSPIEOF4E
# 3-38 QSPI HISHFE
s ) B/IME mAE Eafi
toscyc QSPCK clock cycle 2 48 thclk
toswn QSPCK high level toscyCx0.4 - ns
toswL QSPCK low level toscyCx0.4 - 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
tn data input hold time (1.8V~2.7V) 15 ns
too data output delay - 4 ns
ton data output hold time 0 - ns
tQscyc tQSWH
- Qscy
QSCK tQSWL
P
3-13 QSPCK HiiBtFHE
QSSN \ /
QSCK /
tSUN_|
i oD
QsIO
(input) M$B JATA L (  LsB
—| tHila— tOH
-—
QSIO
(output) MSB DATA LSB

3-14 QSPI #uEiRWAZXRFE

HC32F4A0 RFEIEFM _Revl.4
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3.3.16 I2SiEO4H
& 3-39 I2S SN
g5 P aEEIR %4 =&IME BRAE | H
I2S main clock
fuck - 256%x8K | 256xFs | MHz
output
I2S clock Master data: 32 bits 20 64*Fs
fek - MHz
frequency Slave data: 32 bits - 64xFs
I2S clock
Dck frequency duty Slave receiver 30 70 %
cycle
tv (WS) WS valid time Master mode - 6
tsu (WS) WS setup time Slave mode 7.5 -
th(WS) WS hold time Slave mode 6 -
Master receiver
22 -
. (2.7v~3.6V)
tsu (SD_MR) Data input setup -
Master receiver
time 25
(1.8V~2.7V)
- ns
tsu (SD_SR) Slave receiver 7 -
th (SD_MR) Data input hold Master receiver 0] -
th(SD_SR) time Slave receiver 7 -
tv(SD_ST) Slave transmitter(after ”
th(SD_ST) Data output valid | enable edge)
time Master transmitter(after
tv(SD_MT) - 10
enable edge)
1. Fs: I2S EEFME
HC32F4A0 R5I¥IEFAM_Revl.4 96/143
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tc(CK
Lk c(CK) N}
| | —_—— -
) ! ) !
CK dinput | h \
| tw(CKH) ! | : :
K * 3 \ th(Ws)
| | tw(CKD) I | |
WS input | | | | |
| ! | ! |
L L - = -
su(WSY I
! : L v (sp_sT) I, $h(SD_ST)
1 —_————
LSB . . . LSB
SDtransmit X transmit M§|B transmit Bitn transmit transmit
il S DS R f—rr———————.  \— — — — - -
SDreceive X LSB receive MSB receive Bitn receive x LSB receive
3-15 1I2S MEXEE (Philips 1Y)
te(CK) tf(CK) tr(CK)
12 N -
| 1 - -
| | | | |
CK output f ! 1 *\ /
| I tw(CKH) ! ] ! !
tv(Ws) | K ¥ 3 ! th(Ws)
:  tw(CKL) : | 4
WS output | ! | ! !
I ! I ! !
T T ====
| | |
! | ! v(SD_MT) h(SD_MT)
LSB | . . .
SDtransmit X transmit M#B transmit Bitn transmit transmit
TSu(SDh , th(so_wR) , — 77
SDreceive X LSB receive MSB receive Bitn receive x LSB receive

3-16 I2S FEAXKE (Philips thil)

HC32F4A0 RFEIEFM _Revl.4
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3.3.17 CAN FD/CAN2.0B EO45%
CANX_TX 1 CANX_RX By 454, E8E [I/0 BO4EMH],

3.3.18 USB EMO4M4

3-40 USB Full-Speed BS54

N

o b~ W

S, FEEE 2.7 5 3.0V Ve BESEERRER,

. EFINERIE,

RL 2E#E USB 2R IKEh2RAI A EH,
DP. DM i FIMEHREXBEBHITIAMMTE, Driver HithBE®EZITECEHE,
DP. DM isXFEIME LI/ THIEME, PHY REBE&EM.

HC32F4A0 RFEIEFM _Revl.4

Symbol Parameter Conditions Min.® | Typ. | Max.® |[Unit
Vec TEEBE - 3.0 - 3.6 \"
A% BWN{EEBF - - - 0.8 \"
BN | Vin BASEE - 2.0 - - v
Vo1 EDTRARHE - - - v
Ven ENHEBE - 0.8 - 2.5 %
VoL BN EEE Ri=1.5kQ to 3.6V® - - \Y
Von Eotl=1::Rs R.=15kQ to VSS® 2.8 - \"
Vers Cross-overH[E CL.=50pF - v
. CL=50pF,
R tr LEFESIE 4 - 20 ns
it 10%~90% of |Vow—Vo|
\ CL=50pF,
tr TREETE] 4 - 20 ns
10%~90% of |Vou—Vo|
LA TEEBRTEILL
trrma CL=50pF 90 - 111 %
tr/trF
Rep THhieafa V= Vcc, in host mode - 15.0 - kQ
. Vin= Vss, idle state 0.900 1.2 1.575 kQ
Rpy 3 LHiErE - -
Vin= Vss, in device mode 1.425 2.3 3.090 kQ
Zory =il ZE NS Driving high or low 28 36 44 Q
1. FRESBEHETHREMEMBALNS,

. IERBEREZE 2.7V 8, {IRMRIE USB 2FW A 2ERITIAE, EREERIESTER USB £FE

98/143
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& 3-41 USB Low-Speed BS54

Symbol Parameter Conditions Min.® | Typ. | Max.® | Unit
BN | Ve TEEBE - 3.0 - 3.6 v
Vi BRAREF - - - 0.8 v
Vin BWANSBF - 2.0 - - v
Vor ENWMARHE - - - \Y
Veu ENHIERE - - 2.5 v
wWE | Vo BN EEF Ri=1.5kQ to 3.6V® - - 0.3 v
Von BSEHERET Ri=15kQ to VSS® 2.8 - 3.6 v
Vcrs Cross-overH[E CL=200pF~600pF 1.3 - 2.0 v
tr LFBgiaE CL.=200pF~600pF, 75 - 300 ns
10%~90% of |Von—Vo|
tr TREBY(E] CL.=200pF~600pF, 75 - 300 ns
10%~90% of |Vou—Vo|
trema LA T EIEbtr/tr | CL=200pF~600pF 80 - 125 %
Reo ThieafE V= Ve, in host mode - 15.0 - kQ
Zorv R Driving high or low 28 36 44 0]
1. FrEREHSETRIPEBALINE,
2. ITEEBEREE 2.7V B, {HE{RIE USB {RRI A 2RH9THEE, BREEMRIESTEERY USB HiERE
SEE, EEE2.7 5 3.0VH Ve BESEREARSS K
3. &R,
4. R BEEZZE USB RERIREHEZAI G E,
5. DP. DM isOAXFEIMEREKEEHAITAMIES, Driver B 8EZ LA EHE,
6. DP. DMixOFXFHEIME LR/ THIEBFE, PHY NEBE&EMK.
Cross. Over
Point
Differential /"\\\
data lines ~ < < 4
Vegs  =-mmmmmmi : ) i
Vs \ ()
Sl el

3-17 USB LtH/TH&BETiEIR Cross Over BEENX

HC32F4A0 RFEIEFM _Revl.4 99/143
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R 3-42 ULPI HS BihBdE&k

s S5 M4 RME? | BRE® | RKE® B
ERE S &iedal

tsc (ULPI_DIR,ULPI_NXT) 3.0 - - ns
VAN
EHIE S (RIFTIE] 2.7V<Vcc<3.6V

the (ULPI_DIR,ULPI_NXT) | C.=20pF 2.0 - - ns
{R¥FATIE] -40~105°C

tso BB IR E] 3.0 - - ns

tHo R RIFET 8] - ns

toc/too | #iE/I=HIESHLLER 4.5 7.5 10.6 ns

1. ULPI_CLK BYHEEEE UTMI+ Low Pin Interface Specification,

Revision 1.1, 20/10/2004 h¥ME,

MM I0 igEAmIREh.

ULPT_NXT

ULPT_DATA(IN)

ULPLSTP

ULPI_DATA(OUT)

ULPLCLK —\— /—\—/
tec tfHﬁ
ULPLDIR /

; tsp | o

<

HC32F4A0 RFEIEFM _Revl.4

3-18 ULPIBEE
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3.3.19 ETHMAC $34%

3.3.19.1 SMI¥QO

& 3-43 ETHMAC_SMI iZO4FE

Symbol Parameter Min Typ Max Unit
t_mdc SMI_MDC HitHsn= 400 420 425 ns
t_mdo_d SMI_MDO #itHiR3ERSE] (2.7V~3.6V) - - Tpclk1l+9 ns

SMI_MDO #diRFEETE (1.8V~2.7V) - Tpclkl+12 ns
t_mdi_s SMI_MDI A Setup BYja] 11 - - ns
t mdi_h SMI_MDI %\ Ho'ld Bjg] 0 - - ns
| t_mdc |
K ___________________________ _N
| | |
SMI_MDC m
I : I
t_mdo_d I
<

SMI_MDO

| tomdi_s |t_mdi_h

=== e

| !

| |
)

SMI_MDI

3-19 ETHMAC-SMI {EONKFE
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3.3.19.2 MII#EQA

& 3-44 ETHMAC_MIT iZO4FME

Symbol Parameter Min Typ Max Unit
t_mii_tx_clk MII_ TX_ CLK B§hig NSAZR - 40 - ns
t_mii_txen_d MII_TX_EN ftHiRERSE (2.7V~3.6V) 5 - 15 ns

MII_TX_EN ftiRERSiE (1.8V~2.7V) 5 21 ns
t mii_txer_d MII_TX_ER &HiRFEERTE (2.7V~3.6V) 5 - 15 ns
MII_TX_ER #HiRIERYE (1.8V~2.7V) 5 21 ns
t mii_txd_d MII_TXD #mHiR3ERtE] (2.7V~3.6V) 5 - 15 ns
MII_TXD ¥tiREERS[E (1.8V~2.7V) 5 21 ns
t_mii_rx_clk MII_RX_CLK BY$ia SR - 40 - ns
t mii_rxdv_s MII_RX_DV %I\ Setup B¥ig 8 - - ns
t mii_rxdv_h MII_RX_DV A\ Hold Bjg] 4 - - ns
t_mii_rxer_s MII_RX_ER I Setup Bl 8 - - ns
t_mii_rxer_h MII_RX_ER %A\ Hold BY(g] 4 - - ns
t mii_rxd_s MII_RXD Hi\ Setup BYjg] 8 - - ns
t mii_rxd_h MII_RXD %A Ho'ld BYjg] 4 - - ns
e _ _ _ fmiitxclk >

|
MII_TX_CLK m
| |

! t_mii_txen_d
: t_mii_txer_d
| t_mii_txd_d

MII_TX_EN

T |
MII_TX_ER : ><
MII_TXD ; '

|

I

3-20 ETHMAC-MII #EMAatESHEE

| t_mii_rx_clk |

|
| |
MII_RX_CLK
| |
I

|
t_mii_rxdv_s | t_mii_rxdv_h
t_mii_rxer_s | t_mii_rxer_h
t_mii_rxd_s | t_mii_rxd_h

iy
MII_RX_DV | |
MII_RX_ER
MII_RXD

3-21 ETHMAC-MII#ELOMAESHEE
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3.3.19.3 RMII#EQA

& 3-45 ETHMAC_RMII i#ZO451%

Symbol Parameter Min | Typ Max | Unit
t rmii_clk RMII_REF_CLK BEBtHimAIME - 20 - ns
RMIT_TX_EN HitiRiERY(E] (2.7V~3.6V) 5 - 12.5 ns
t_rmii_txen_d N
RMIT_TX_EN HiHiRiERT(E] (1.8V~2.7V) 5 15 ns
. RMII_TXD i iRiERtE (2.7V~3.6V) 5 - 12.5 ns
t_rmii_txd_d -
RMII_TXD i iRiERYE (1.8V~2.7V) 5 15 ns
t _rmii_crsdv_s RMII_CRS_DV #I\ Setup B¥ig 4 - - ns
t_rmii_crsdv_h RMII_CRS_DV %A Hold B¥(g] 2 - - ns
t_rmii_rxer_s RMII_RX_ER %I Setup Bl 4 - - ns
t _rmii_rxer_h RMII_RX_ER i\ Hold Bjg] 2 - - ns
t rmii_rxd_s RMII_RXD i\ Setup BYjg] 4 - - ns
t_rmii_rxd_h RMII_RXD %A Ho'ld BYja] 2 - - ns

| t_rmii_clk |

|
| t_rmii_txen_d
| t_rmii_txd_d

I
RMII_TX_EN | '
RMII_TXD | ;

t_rmii_crsdv_s | t_rmii_crsdv_h
t_rmii_rxer_s | t_rmii_rxer_h
t_rmii_rxd_s ! t_rmii_rxd_h

| |
RMII_CRS_DV |

RMII_RX_ER

RMII_RXD

3-22 ETHMAC-RMII iEOFNFE
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3.3.20 USART EO4SY

#& 3-46 USART ACHIF

TS £o3 4 R/IME RXE =L v
UART 4 _
teye | MINBSTHEIEAER . tecika
BT ESIED 6 -
toke | BWINBTHFRRE 0.4 0.6 teye
tekr | BINBTER_EFHATE] - 5 ns
toke | BINBTERTPEATE] - 5 ns
RIRFEIRBY[A]
e Y - 23 ns
. 2.7V<Vcc<3.6V
"] mEReAE \
BT ESIED - 30 ns
1.8V<Vcc<2.7V
EUERE LAY .
ARSI 17 - ns
. 2.7V<Vcc<3.6V
| mwsuErRataE ‘
ARSI 23 - ns
1.8V<Vcc<2.7V
tron | BEBRUWREIEREFETIE ARSI 5 - ns
& 3-47 USART ACHIFF
B REBE
IBR B R PCLK1/8
UART
HMER BT EhE PCLK1/32
REESER 2.7V<Vcc<3.6V 12.0Mbps
R#ELERX 1.8V<Vcc<2.7V 8.0Mbps

HC32F4A0 RFEIEFM _Revl.4
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terw texe texs

CKn

Teye

3-23 USART BI§$BSRF

tros | trom

y
Y
A
Y

3-24 USART (CSI) mAtipdRE

HC32F4A0 RFEIEFM _Revl.4 105/143
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3.3.21 JTAG EO4HYE

% 3-48 IJTAGIEO4SMH

Synbol Item Min Typ Max Unit
trckeyc JTCK clock cycle time 50 - - ns
treku JTCK clock high pulse width 15 - - ns
trekL JTCK clock low pulse width 15 - - ns
trekr JTCK clock rise time - - 5 ns
treke JTCK clock fall time - - 5 ns
trmss JTMS setup time 10 - - ns
trush JTMS hold time 10 - - ns
tros JTDI setup time 10 - - ns
troIn JTDI hold time 10 - - ns
trood JTDO data delay time 10 - 25 ns

HC32F4A0 RFEIEFM _Revl.4
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P tTCKcyc |
tTCKH
JTCK tTCKf
(LETCKr
tTCKL
3-25 JTAG TCK Bigh
JTCK
B tTMSS“ tTMSH -
JTMS
¥ tTDIS“ tTDIH |
JTDI
< tTDOO
JTDO

HC32F4A0 RFEIEFM _Revl.4

3-26 JTAG WAIH
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3.3.22 SwD EO4SE

+ 3-49 SwDIEOHMH

Synbol Item Min Typ Max Unit
tsweLkeyc SWCLK clock cycle time 50 - - ns
tsweLkn SWCLK clock high pulse width 15 - - ns
tsweLke SWCLK clock low pulse width 15 - - ns
tsweLkr SWCLK clock rise time - - 5 ns
tsweLks SWLCK clock fall time - - 5 ns
tswors SWDI setup time 10 - - ns
tsworh SWDI hold time 10 - - ns
tswood SWDO data delay time 10 - 25 ns

P tSWCLKcyc -
i tSWCLKH

SWCLK

‘jSWCLKr

tSWCLKL

3-27 SWD SWCLK Bd¢h

- T

tSWDIs tSWDIh

SWDI

|,_tswpod

SWDO X

3-28 SWDIO MAiIH

HC32F4A0 RFEIEFM _Revl.4 108/143
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3.3.23 ETMEO4SHE

& 3-50 ETMIZEOHMH

Synbol Item Min Typ Max Unit
trRCLKeyc TRACECK clock cycle time 20 - - ns
trrekn TRACECK clock high pulse width 7 - - ns
trrekL TRACECK clock low pulse width 7 - - ns
trrekr TRACECK clock rise time - - ns
trreks TRACECK clock fall time - - ns
trrod TRACED[3:0] output delay time 1.6 - ns

- tTRCKcyc R

tTRCKH
TRACECK tTRCKT |
<_‘tTRCKI’
tTRCKL

3-29 TRACE Bt

TRACECK

tTRDd
>

tTRDd

TRACED[3:0]

HC32F4A0 RFEIEFM _Revl.4
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3.3.24 12 {ii ADC 5%

#& 3-51 ADC #tf

7S 88 &1 &/IME BRIE RXME 1]
Vavee BB - 1.8 - 3.6 Vv
Veern | [EBEHE - 1.8 - Vavee v

EERIERAT

Vavee=2.4 ~3.6V ! ) o0
fanc ADC 3%IRBTEhsRisR RERTEEXT L ) 30 MHz

Vavee=1.8 ~2.4V

BIRE TS 1 - 8
VaIn iR SR - VrerL - VReFH %
RaIn e =N e ERANL - - 50 kQ
Raoc KEEFFXEEPE - - 3 6 kQ
Canc WEPREMRIFER - - 4 7 Pf
to fith % SR FFIRGEIR faoc = 60 MHz - - 0.3 us

& 3-52 ADC i#i¢ (&)

s 2 1 =/IVE HRI(E mAE =1 1]
0.183 - 4,266 us
ts SKAERT[E] faoc=60MHZ
11 - 255 1/ faoc
faoc = 60 MHz
0.4 - - us
12 IR
[ faoc = 60 MHz 0.37
B S ] . - - us
oo = : 10 sz
(B IERERTE])
faoc = 60 MHz
0.34 - - us
8 U ¥iE
20%F) 268 (R#EAtE] Ts+ FRIEE n IHPR+1) 1/ fanc
KR .
fs 12 I #EEADC - - 2.5 Msps
faoc = 60 MHz
tst L EBRY[aE] - - 1 2 us
O<VAVCC-VREFH=<1.2V
21 1: RAIN BRAEA
Ran= k-1 -R
At faoc % Capc X Ln(2""?) e

£ (2 1) BFHEFREMRT 1/4 LSB WRAIMBET. HFN = 12 (12 I9¥HX), k
73 ADC_SSTR FFRHE X BIFKIFFHIER,
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#& 3-53 ADC123_INO~3. ADC12_IN4~9, ADC12_IN14~15, ADC3_IN16~19 HNBERER fac=60MHz

#s g &1 HEE | RXE B
Er HIHRE +4.5 +6 LSB
Eo RiIRE fabc=60MHz +3.5 +6 LSB
Ee BEIRE BNIRPEH<1Kw +3.5 +6 LSB
Ep W ELEIRE Veern =Vavce=2.4 ~3.6V +1 +3 LSB
= Mo dEkitiRE +1.5 +4 LSB

& 3-54 ADC123_INO~3. ADC12_IN4~9. ADC12_IN14~15. ADC3_IN16~19 imNiBEFER

fapc=8/30MHz

#s o &1 HEE | RXE B
Er HIHRE +4.5 +6 LSB
Eo RBIRE fanc=8/30MHz +3.5 +6 LSB
Ee BRIRE BNRETI<1Kw +3.5 +6 LSB
Ep(V MR E Veern =Vavee=1.8V +1 +3 LSB
ELD Mo dEkitiRE +1.5 +4 LSB

1. 2/ MERRIE.

#& 3-55 ADC123_INO~3. ADC12_IN4~9, ADC12_IN14~15, ADC3_IN16~19 HNBEERER fac=60MHz

#s 2 &1 =/ME | RXME i
ENOB BRI fanc=60MHz 10.5 - Bits
SINAD | {SMEi%iELL BNES=2kHz 64.3 - dB
SNR St BWNIRFEIL=00hm 64.4 - dB
THD BIEEAE Veern =Vavee=2.4 ~3.6V - -78.1 dB

#& 3-56 ADC123_INO~3. ADC12_IN4~9, ADC12_IN14~15, ADC3_IN16~19 HNBEHEER

faoc=8/30MHz

75 % i =/IME | ®XfE B
ENOB BRIuE fac=8/30MHz 10.6 - Bits
SINAD EIRIERLL BNESH=2kHz 67.0 - dB
SNR Bt BWNREE=00hm 67.1 - dB
THD IS8 Y &S Vrern =Vavec=1.8V - -75.1 dB
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#+& 3-57 ADC12_IN10~13, ADC3_IN4~15 HANBEHEEQ@ fac=60MHZ

#s 8% &1 HEE | RXE i
Er HIHRE +5.5 +7 LSB
Eo RiIRE faoc=60MHZ +4.5 +7 LSB
Ee BEIRE BWNRPEHI<1Kw +4.5 +7 LSB
Ep MR E Veern =Vavce=2.4 ~3.6V +1.5 +3 LSB
= Mo dekitiRE +2.0 +4 LSB

%+ 3-58 ADC12_IN10~13, ADC3_IN4~15 HANEBEHEEQ@ fac=30MHZz

#s 2 &1 HEE | RKE B
Er HIHRE +5.5 +7 LSB
Eo RZIRE faoc=8/30MHz +4.5 +7 LSB
Ee BRIRE BNRETI<1Kw 4.5 +7 LSB
Eo(D MoIELMIRE Verern =Vavec=1.8V 1.5 +3 LSB
ELD Mo dEkitiRE +2.0 +4 LSB

1. EFEARIE.

£ 3-59 ADC12_IN10~12, ADC3_IN4~15 NEEMNEEHNSFEER faoc=60MHz

7S 88 &1 RME | BXME BBl
ENOB BRI fanc=60MHz 10.5 - Bits
SINAD | {SMEi%iELL BNES=2kHz 64.4 - dB
SNR St BWNRE=00hm 64.4 - dB
THD BIEEAE Vrern =Vavee=2.4 ~3.6V - -80.3 dB

& 3-60 ADC12_IN10~13, ADC3_IN4~15 WMN@EMNBEDNBIEEQ faoc=8/30MHZz

7S 88 &1 RME | BXME BBl
ENOB BRI faoc=8/30MHz 10.6 - Bits
SINAD BRI WMAES=2kHz 66.6 - dB
SNR (5 1s4 HWNRFEFT=00hm 66.8 - dB
THD BIRAE Veern =Vavee=1.8V - -79.4 dB
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R 3-61 ADC+ERIFRIFHIHBEEER fac=60MHz

¥ % % HEE | BXE i
Er #IHIRE +6.0 +8.0 LSB
Eo RiZiRE froc=60MHZ +6.0 +8.0 LSB
Ec BHIRE BNEPEHT=1Kw +6.0 +8.0 LSB
Epo MoIELMIRE Vrern =Vavec=2.7 ~3.6V +2 +3 LSB
E. MO EXIMEIRE +3 +4 LSB

VVREFH
1LSB1pEAL=
4096 Ec

a A W N =

|
|
|
|
|
|
|
1
7 1
6 l
5 |
| | |
S 90 |
|
O IR e | |
2 7] } P - \/// ‘Q‘H Ep }
1 4 = 1LSB
11 I T s e L /i .
| | | | 7/ 1 1 1 >
1 2 3 456 7 4093 4094 4095 4096
Vavss Vavcc
3-31 ADC fAE s
BiEEN LR ERME,

SMN e i ES ]

. EREEEhL,

i AR K £Xo

Er
Eo
Ee
Epo
EL

HC32F4A0 RFEIEFM _Revl.4

BRFRBIRE . ERAEREELENERRES,
RIZIRE . B —REFRIFIRANE —RIERL IR BN RS,
MaiRE . RE—RIERERNRE—REFRZIRERNRE.
MOEAIHIRE . KT HANIEBERNERRE,

M IFEMIRE . (ERIKRREIRMNIE RAAX & BN RARE.
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Sample and hold
ADC converter

Rapc (1)

RaIn(1) ADCx_ INx

ICaparasi tic

12-bit
Converter

VT
0.6V

Canc(1)

IL+1pA

-|—4|—%

3-32 fEH ADC RS EYER

lo ﬁ; RAIN\ RADC*D CADC{EE’J{%_Iﬁ\’ i%%m%—% 3_510
2. Cparasitic &k PCB BE (BURTFIRIEM PCB fhZHRE) UNRIEEBR (4 5PfF),
Cparasitic BRESSHFIREERK. ERAX—M#, R/ Fadco

iBA PCB igitEN
R32ER FEFfRA BIREITER, AAEURTF VREFH 255 AVCC #8ZE AR AVCC 511148, 0 . 1pF
BAENA (IR) BERS. XEBSNRAERESH.

O * _T_ AVCC
2x14F Ran(1) 1ox 0 f1pF
Iz ADCx_INx
o r] AVSS/VREFL
1uF O.lulJ'
T -|-
C A

3-33 HFENSEBEEBEM
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3.3.25 12 {ii DAC §51¥

& 3-62 12-bit DAC A%t iT Hith ks s iFETHE

HC32F4A0 RFEIEFM _Revl.4

s s &% R/ME | HEME BXE L Lir}
Vavee R EIREE 1.8 3.3 3.6 Vv
Aref SEBRERE (Vrern) = Vavee 1.8 3.3 3.6 Vv
AO i B ESEE 0.2 - Aref-0.2 -
RL k==l 5 - kQ
CL HHBAE - 50 Pf
DNL() MOIELEMIRE (B MESRRIDZER B ~ 3w LsB
fRZ-1LSB)
MOEXIEIRE (R I &0 1§89

INLD BES5HKE 0 kxE— 58 4095 - - 5 LSB
ZIEESL ERRS I AMEZENE)

oF RIEIZE (K3 (0x800) AMEBES B B 15 Lsp
¥ #8{8 VREF+/2 Z[EHE)

GE ERIRE - - +1 %
Eiredial (HZIE: EATEIDACHE

Tst RHRAEL4LSBE, REBMALES - 1.2 2.1 us
RERNEZE 126 NLEHER)

Iavcc WINERIRE (FRSER, ThE) - 604 800 pA

Iaref SEBRFEEMN (BSEM - 161 270 pA

1. &R RIE
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& 3-63 12-bit DAC imAHH T HRtHMAR R IERFHE

s 24 = RIME | BEME RXAE i
Vavee R E - 1.8 3.3 3.6 v
Aref SEBIREE = Vavce 1.8 3.3 3.6 v
AO M EBETE - (0] - Aref-1LSB \
CL AHER - - - 20 Pf
RO Wit B e - - 8.6 12 kQ
DAL RodrahzE (BHERABZE | B ~ " Lsp

BfRZE-1LSB)
TUE SEARTARIRE - - - 24 LSB

BirAtia) (ERTEIDACHIHARIR
K{E+4LSBH, REMARBSRS

Tet S \ - - 0.9 1.2 us
WA ZE 12N,
CL=10Pf)
Iavcc IRINEERERR (RS HER) - - 0.1 2 pA
Taref SEBRFERT (FBSERN - - 146 260 pA

HC32F4A0 RFEIEFM _Revl.4 116/143


http://www.xhsc.com.cn/

YESC M E£S 6
\n XIAOHUA SEMICONDUCTOR WWW . XhSC . Com . Cn

& 3-64 12-bit DAC imAHHFLE BRth AR R IERFHE

oS S8 4 =®/IME HARE RA(HE X[y}
Vavce RINEEREBE - 1.8 3.3 3.6 Vv
Aref SEBRBE = Vavce 1.8 3.3 3.6 Vv
AO I EBESCRE 0 Aref-1LSB

BoIEgMIRE (WMESMAREZEN
DNL - - - +2 LSB
{B=-1LSB)
TUE SBARARIRE - - - +5 LSB
#i7EtjE] (GERTEIDACHEARIRA
{B+1 LSBE, REWARESHESHE
- - 65.3 81 ns
ANRBziE 1 2uEm N IB RS,
Vavecec=2.7)
Biretia) (EATFRIDACHHIREIRE
{E+32 LSBH, mEBWARBSRS
- - 36 44.9 ns
WMARBZE 12 im N XhEEEE,
Vavcc=2.7)
Tst
BirYie) GEATRIDACKHHIREIRR
fE+1 LSBREY, RIEWANRIESRSME
) - - - 83.82 ns
ANKIBZiE 1 2T NIBEER,
Vavcc<2.7)
EiEtE] GERTEIDACHEARIRA
fE+32 LSBE, REWARBESRS
- - - 48 .55 ns
WMANRBZE 12 m NS E%E,
Vavcc<2.7)
IaVCC *E?MEE/}_ EE/}IL (iﬁll_a\ EE.;}?L) - - 0 .1 2 HA
Ia ref £% EEI}_ EE/}IL (iﬁll_a\ EE.;}?L) - - 146 260 HA
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3.3.26 mEFRSE
% 3-65 BEMSRBHH

s B8 = RIVE | BEfE | BKE i
T BELME - -2 - +2 °C
Te BIHEE D 25°C, 105°CH R EMR -2 - +2 °C

1. RS SEMRRRENRES X MRERACHMENIIEEN, BTEFNHIFRIRET
ERE, FEFMURIE.

3.3.27 LbEEH
& 3-66 Lbaisit

oS %4 &1 BIME | HEE | BXE | £l
Vavee EIARIRRBE - 1.8 3.3 3.6 \"
Vi WNBETEE - 0 - Vavee Vv
Temp EbiREtE] LR gR I E=100mV - 30 50 ns
Tset BNBE RIS ER 8] - - 100 200 ns
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3.3.28 EXMC 5%

& 3-67 EXMC %

Symbol Parameter Min Typ Max Unit
t_add_d 25 IR IERY E] (2.7V~3.6V) - - 12 ns
M2 ha IR AERY (E] (1.8V~2.7V) - - 18 ns
t_data_d iR IRERYE] (2.7V~3.6V) - - 12 ns
iR IRERTE] (1.8V~2.7V) - - 18 ns
t ce_ d CE W R3ERSE (2.7V~3.6V) - - 9 ns
CE #HiRERYE] (1.8V~2.7V) - - 12 ns
t_we_d WE HiHHRIERTE (2.7V~3.6V) - - 9 ns
WE % HRFERTE] (1.8V~2.7V) - - 12 ns
t_oe_d OE HattiRZERY(E] (2.7V~3.6V) - - 9 ns
OE st RFERYE] (1.8V~2.7V) - - 12 ns
t_baa_d BAA i RIERTE] (2.7V~3.6V) - - 9 ns
BAA HitiRERYE] (1.8V~2.7V) - - 12 ns
t_adv_d ADV HaithREERYIE] (2.7V~3.6V) - - 9 ns
ADV s RFERYE] (1.8V~2.7V) - - 12 ns
t_ale_d ALE mHIREERYE) (2.7V~3.6V) - - 9 ns
ALE #ithREERYE] (1.8V~2.7V) - - 12 ns
t_data_s BIRLZMA Setup BHE (2.7V~3.6V) 24 - - ns
BIRLMA Setup BHE (1.8V~2.7V) 28 - - ns
t_data_h RS Hold Btjg] 0 - - ns
t rb_s RB I\ Setup BYja] (2.7V~3.6V) 24 - - ns
RB 3\ Setup BYjE (1.8V~2.7V) 28 - - ns
t_rb_h RB %I Hold Etig] 0 - - ns
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| |
EXMC_CLK —/—\—/— /—\—/—\—
| |

| |
EXMC_ADD[29:0] [ ><

| |

|

|

|

EXMC_DATA_OUT[31:0]

t_baa_d t_baa_d |

t_adv_d t_adv_d |

EXMC_CE[7:0] = —. > -~ >

EXMC_WE | | ! |
EXMC_OE | |

EXMC_BAA | | \ :
EXMC_ADV | | |

| t_ale_d | | t_ale_d :

| t_cle_d | | t_cle_d |

- >l ¢ — —- >y

| [ T
EXMC_ALE ] | !
EXMC_CLE "

3-34 EXMC WtiESHREE

| |
EXMC_CLK —_/—\\—/—\ J—\—J—\
| {

|

|

K |
SRR Y |
|

|

|

|

| |
EXMC_CE[7:0] |
EXMC_WE | |
[ |

t_data_s | t_data_h

1
I I
EXMC_DATA_IN[31:0] >< : ><
|
|
| | |
EXMC_RBO >< | ><
I
I
I

3-35 EXMCHAESHEE
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3.3.29 DVP 3%

& 3-68 DVP it

Symbol Parameter Min Typ Max | Unit
] HINEE DVP_PIXCLK SetupBfiE (2.7V~3.6V) 6 - - ns
t_pixclk_s A
HINEE DVP_PIXCLK SetupB¥iE (1.8V~2.7V) 9 - - ns
INERIE DVP_PIXCLK Hold Bfig (2.7V~3.6V) 6 - - ns
t_pixclk_h A
5INERIE DVP_PIXCLK Hold Bfig (1.8V~2.7V) 9 - - ns
¢ dat HINZKE DVP_DATA Setup BFjE (2.7V~3.6V) 2.5 - - ns
_aata_s
HINZKE DVP_DATA Setup BFjE (1.8V~2.7V) 4 - - ns
¢ data h 5N%%3E DVP_DATA Hold Bfjg] (2.7V~3.6V) 2 - - ns
_data_
5N%K3E DVP_DATA Hold Bfjg] (1.8V~2.7V) 3 - - ns
HINZUE DVP_VSYNC Setup BfiE (2.7V~3.6V) 2.5 - - ns
t_vsync_s
HINZE DVP_VSYNC Setup BFjE (1.8V~2.7V) 4 - - ns
HINEEE DVP_VSYNC Hold Atjg (2.7V~3.6V) 1.5 - - ns
t_vsync_h \
5N%X3E DVP_VSYNC Hold Bdjal (1.8V~2.7V) 3 - - ns
HINZUE DVP_HSYNC Setup BfiE (2.7V~3.6V) 2.5 - - ns
t_hsync_s
HINZE DVP_HSYNC Setup BFjE (1.8V~2.7V) 4 - - ns
HNEUE DVP_HSYNC Hold Afjg (2.7V~3.6V) 1.5 - - ns
t_hsync_h .
5N%%3E DVP_HSYNC Hold Bdjal (1.8V~2.7V) 3 - - ns

TELL DVP_VSYNC #1 DVP_HSYNC MEBFEAEFPX(E. DVP_PIXCLK B TREAREHIERIG
EFH TR,

t_pixclk_s : t_pixclk_h

DVP_PIXCLK _I—I |
|
|
|
T 7
DVP_DATA[13:0] | /e
| %
T
|
|
|

t_vsync_s t_vsync_h
s My
DVP_VSYNC ---Aﬁ--- et A
h | g
t
! t_hs :
I == yne_s t_hsync_hI

[ N
DVP_HSYNC IP:< >:4|
; LN 7 i

3-36 DVPHAESHEE
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3.3.30 SD/SDIO MMC Card host interface(SDIO)j}¥i¥

i | twL i i tWH i
VoD oo T g g
P . :
VIH X | ' VIH VIH
SD Clock Input | | A !
] 1 ] ]
b vIL viL£~ !
VSS_ . __ tTHL— —> etT
i i
, tISU &1 tIH
VDD— | S
L vin VIH :
1
Input Not Valid i Valid i Not Valid
—VIL VILA
VSS— — i i
3-37 RiIAREERWARFEE
' twL tWH ;
VDD — — — — — — — — — _ i 'E
VIH i VIH '
SD Clock Input i i
VSS tTHL— «— —>  le—tTLH
! tODLY(MAX) i £ODLY (MIN)
I<—>‘
VDD — — — — — — — _ _ ' : —}: 54_
L VIH VIH f
Output Not Valid i valid §
—VIL VL
VSSm o '

3-38 RINEESNABELEEFEE
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& 3-69 RIAZFERXNFESH

#s 2 RME | BRKE | B &iE
- TEEBE 1.8 3.6 Vv
fop EiE T R iR - 25 MHz E C = 30 Pf
foo FIRFIE T IR - 400 kHz E C = 30 Pf
tw B $hE E S B 18] 10 - ns #EC = 30 Pf
tun B b= BB T A IE] 10 - ns fiF C = 30 Pf
trim B b FtBjE] - 10 ns fiF C = 30 Pf
trhL B T PR E] - 10 ns fE C = 30 Pf
tisu RN ILTE] 5 - ns E C = 30 Pf
t BB RIFETE] 14 - ns f#EC = 30 Pf
toory | ERIEALBEERY 1 14 ns m#EC = 30 Pf
VoD — = :
"
SD Clock Input ’
VsS — — — — ——————
VDD — — — — — — — — — —
Input Not Valid Not Valid
VsS — — — —
3-39
i twL ‘i L twWH ‘i
e
D Clock Input £ 505 vop 550% VDD
VSS_ ——___. : TTHL—! :4— —» : ;<—tTLH :
Voo ?: tODLY (MAX) #; _)E §<EOH(M]:N)
i VIH VIH E
Output Not valid (|  valid ') Not valid
- VIL}
VSS_————_____ ! '

3-40 FERNAHLEFE
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£ 3-70 EEEXNEFESL

s % RIME | BRAE | % = pE3

- TEeBIE 1.8 3.6 Vv

fep (ISR TES - 50 MHz aF C = 30 Pf
foo RIRFIRTLAT phsaE - 400 kHz faF C = 30 Pf
tuL B $EC BE ST B 1) 7 - ns faF C = 30 Pf
tum B §h =5 BE ST B 1) 7 - ns fiE C = 30 Pf
trin A b F B iE] - 3 ns fiF C = 30 Pf
T A5 T BB 8] - 3 ns a# C = 30 Pf
tisu 5 EE DN E VAN 5 - ns faF C = 30 Pf
tin iR N RIFAYIE] 14 - ns faF C = 30 Pf
tooLy iRt HERY - 14 ns faF C = 30 Pf
tou iRkt RIF AT IE) 3 - ns a# C = 30 Pf
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3.3.31 HEmAnEBRSRENE
% 3-71 HHENARARISHY

#s % 4 &/IME HMEE RAE B
Vavee AR R EBE - 1.8 3.3 3.6 Vv
Vos®) BWAKEBE - -8 - 8 Mv
Vi WNBETE - 0.1%Vavee/Gain - 0.9%Vavce/Gain Vv
Gain=2W -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 %
fERSMNERIR .
OPGAVSS Gain=3.556 -1.5 - 1.5 %
3PGAS Gain=4.0 -1.5 - 1.5 %
. Gain=4.571 -2 - 2 %
Gain=5.333 -2 - 2 %
Gain=6.4 -3.0 - 3.0 %
Gain=8 -3.0 - 3.0 %
Gain=10.667 -4.0 - 4.0 %
Gain=16 -4.0 - 4.0 %
g Gain=32W -7.0 - 7.0 %
o RE Gain=2W -2 - 2 %
Gain=2.133 -2 - 2 %
Gain=2.286 -2 - 2 %
Gain=2.667 -2 - 2 %
Gain=2.909 -2 - 2 %
FEENEZR | Gain=3.2 -2.5 - 2.5 %
A Gain=3.556 -2.5 - 2.5 %
AVSSEN | Gain=4.0 -2.5 - 2.5 %
PGAfi#B4 | Gain=4.571 -3.0 - 3.0 %
A 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=32® -8.0 - 8.0 %

1.  EFhERIE
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3.3.32 VBAT %
xR 3-72 HipHBIHBSIFE
EaE=) £o35 4 4 R/IME HEME RAE ==K v}
\ PWC_PWRC4.VBATREFSEL=0 | 1.70 1.80 1.90 Vv
VBATLVD KBRS MEEE
PWC_PWRC4.VBATREFSEL=1| 2.00 2.10 2.20 Vv
3.3.33 EIRQERisE
R 3-73 EIRQ SIS
s S 4 RME | HE(E | BRXE EAfi
Wr erro | EIRQHINJE | INTC_NOCCR.NOCSEL = 00b 0.4 - 0.9 us
R 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
3.3.34 USART1 STOP =T RX &5
# 3-74 USART1 STOP #&#xXF RX i&Rk451E
EE=] S ¥ =®/IME HEE | RAE | 2l
WF_USART1 | USART1% USART1_NFC.USART1_NFS = 00b 0.4 - 0.9 us
NIERTEE USART1_NFC.USART1_NFS = 01b 0.8 - 1.6 us
USART1_NFC.USART1_NFS = 10b 1.5 - 3.0 us
USART1_NFC.USART1_NFS = 11b 3.1 - 5.9 us
3.3.35 USB K .LE£i% PHY STOP &= FiEKiFiE
& 3-75 USB B L2 PHY STOP & TFiEiiH4:
s 2 4 &/IME BRE RAE EAfi
WF_USB | USB% USB_SYCTLREG.USBFS_NFS = 00b 0.4 - 0.9 us
NI USB_SYCTLREG.USBHS_NFS = 00b
RE 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

HC32F4A0 RFEIEFM _Revl.4
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4 HEEE

4.1 #HERT

LQFP100 #iit

(0]

5.25 REF.

00

PIN 1

0]

X5

(]

T

4X
(| bbb |H[A-B|D

15.90£0.10

14.00£0.10

SECTION. N-N

HC32F4A0 RFEIEFM _Revl.4

bl

R0.30 TYP
ALL AROUND
/" 0.20 Min.
,” 0 Min.
| QTLQ
f &
I ©
s ERulinim B L e
E \ IRiR 2=
StV I ]| Ll
d ‘ ‘ ‘ R0.10~0.20 ©|&
minmiiy !
Rt o =
= e L N
L1
b
4 |ddd®|C|A-B|D
DETAIL Y
DIMENSION LIST ( FOOTPRINT: 2.00)
S/N] s DIMENSIONS REMARKS
1 A MAX. 1.60 OVERALL HEIGHT
2 Al 0.10£0.05 STANDOFF
3 A2 1.40£0.05 PKG THICKNESS
4 D 16.00£0.20 LEAD TIP TO TP
5 D1 14.00£0.10 PKG LENGTH
6 £ 16.00£0.20 LEAD TIP TO TIP
7 £ 14.00£0.10 PKG WIDTH
8 L 0.60£0.15 FOOT LENGTH
9 L1 1.00 REF. LEAD LENGTH
10 T 0.15+3:%2 LEAD THICKNESS
11 T1 0.127+0.03 LEAD BASE METAL THICKNESS
12 ] q o~T FOOT ANGLE
13 b 0.22+0.05 LEAD WIDTH
14 [ b 0.20£0.03 LEAD BASE METAL WIDTH
15 | e 0.50 BASE LEAD PITCH
16 |H(REF.) (12.00) CUM. LEAD PITCH
17 | aaa 0.20 PROFILE OF LEAD TIPS
18 | bbb 0.20 PROFILE OF MOLD SURFACE
19 | ccc 0.08 FOOT COPLANARITY
20 | ddd 0.08 FOOT POSITION
NOTE:
- Dimensions “D1” and “E1” do not

include mold flash.
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LQFP144 ik

PIN 1
—

ARARRARARY

rH
AARR

ARAAAARARARAAAARRAA

-

i
P
®
=]
il

ARRARARARARARAARAAARARARARARARATY

HHHAT T EE A A AT HE A AT HH A
b=

Bkl R G G E R GG BB

19.90£0.10

20.00£0.10

b1

SECTION _N-N

HC32F4A0 RFEIEFM _Revl.4

R0.30 _TYP

A2

LL AROUND
0.20 Min.
0", Min.
(WQ'@
s

SEATING
PLANE

JJ

25 BASE

0
GAGE PLANE

Al

B

L1

DIMENSION LIST ( FOOTPRINT: 2.00)

S/N[svu DIMENSIONS REMARKS

1] A MAX. 1.60 OVERALL HEIGHT

2 | A 0.1040.05 STANDOFF

3| A2 1.4040.05 PKG THICKNESS

410D 22.0040.20 LEAD TIP TO TIP

5 | DI 20.0040.10 PKG LENGTH

6| E 22.0040.20 LEAD TIP TO TIP

7| E 20.0040.10 PKG WIDTH

8 | L 0.60+0.15 FOOT LENGTH

9 | U 1.00 REF. LEAD LENGTH

07 0.15898 LEAD THICKNESS

1] M 0.12740.03 LEAD BASE METAL THICKNESS
12 ] a o~7 FOOT ANGLE

13 ] b 0.2240.05 LEAD WIDTH

14 | bl 0.2040.03 LEAD BASE METAL WIDTH
15 | 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 | ccc 0.08 FOOT COPLANARITY

o0 | ddd 0.08 FOOT POSITION
NOTE:
- Dimensions “D1” and “E1” do not

include mold flash.
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LQFP176 i

PIN 1

Bl |y | (90

-~

235.900£0.100
24.000£0.100
1

25.900£0.100

24.000+0.100 \

(01)

b1 —

SECTION N—N

HC32F4A0 RFEIEFM _Revl.4

R0.30 TYP
ALL AROUND

0.20 Min.

0 Min,

fin o

Q-

<X o
O

A2

E % :
q R0.10~0.20 § a
N
Ll L o | ——
SEATING : T T 7/_\,
PLANE ‘ ¥ L_ﬁ
_ e L
= L1
b
& [ddd®[c[A-B[D
DETAIL Y
DIMENSION LIST ( FOOTPRINT: 2.00)
S/N|SYM DIMENSIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 | M 0.100£0.050 STANDOFF
5 A2 1.400+0.050 PKG THICKNESS
4 D 26.000+0.200 LEAD TIP TO TIP
5 D1 24.000+0.100 PKG LENGTH
6 E 26.00040.200 LEAD TIP TO TIP
7 Bl 24.000+0.100 PKG WIDTH
8 L 0.600£0.150 FOOT LENGTH
9 L1 1.000 REF. LEAD LENGTH
107 0.15073:3%8 LEAD THICKNESS
"M 0.127£0.030 LEAD BASE METAL THICKNESS
12 a o~7 FOOT ANGLE
15 b 0.220£0.050 LEAD WIDTH
14 b1 0.20040.030 LEAD BASE METAL WIDTH
5 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”
include mold flash.

and “E1” do not
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VFBGA100 it

2X
™ Jo.10]c
<»77.00010v104«> €] /
A1 _CORNER 0.450 REF—=} {=—
0.130 REF
e 1
4
=) T
2 f
+ 3 :
8 T DETAIL A
h o
2X H
(]0.100|C —
A2—= =
— A
TOP VIEW SIDE VIEW
i
0.750 REF
M 0000000000 OCH T
L 000000000000 -
K 00000 00000 P SO
J 000 000 _ Y N
H [eXeNe} [eXeNe} I / \
E 00 T o ¢S @ //— \\
© 0 o T 0.08]C
E 000 000 It [Slo.08[c] —_— ISE
b 000 000 | J |
C 00000 0coo0o0O0 _V OO /
B 000000000000 [% \ ‘ P
A 400004400004 AN seprilis pLANE
N [1] >~ 7
A1 CORNER - T
12345678 9101112 N\ @D (BALL DIAMETER AFTER REFLOY )
8 2501 D ——
0.750 REF —=—=] 16.2505 DETAIL A
%‘é@% ROTATED 90°
BOTTOM VIEW :

SYMBOL | MINIMUM |NOMINAL |MAXIMUM
A 0.680 0.770 0.860
Al 0.142 0.192 0.242
A2 0.400 0.450 0.500
b 0.200 0.250 0.300

NUMBER OF BALLS 100
RAW SOLDER BALL SIZE 90.25MM.
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VFBGA176+25 #fi

(%) /
Jo.15
A1 BALL — —~ =——0.45 REF
(1000 Al ;

5 —0.13 REF
. 7 N

\ |
\ /

.
/XDETAILA

PAD CORNER  \

(2X)
‘ ~Jo.s]c ||
. A
TOP VIEW
—— A2
910!
9.10
= SIDE VIEW
045 REF— = A1 BALL R
1 0.65 PAD CORNER
|
96‘}000004}000000 5y + o
0000000 ®OOO0O0 O O & ,// \\\
O 0O 000 O0O0 0O O O0OO0OO0OO0O0 / \
0 0 OO0 0O0O0 0O 000000 wn //
0 00 o0 o O 0O g N
0 00 o0 OOJ}OO o O 0O / \
cooo o0o0obdoOO O0O0O0OO S / ‘::
\
T 060 —6 G- 66— G—6-606-6+ H \
0 0 O0O0 (o] [elNe) 0o 000 S /
0 00O oofoo 0 00O f \
©o0o0o ©0ooo0 [ S I o N ey W HN W W N |
OO0 O0OO0O0O0O0 OO0 0O0O0O0O0 ! ’
OO0 O0OO0O0O0O0 OO0 0O0O0O0O0 \
OO0OO0O0000D®OOO0OO0OO0OO0O0 /
R /SOOOOOOqDOOOOOOW ‘ \ /
I \ SEATING PLANE
ot S N\ /
7/
[EEEOIEINE i AN ‘
5 . -
2 < ~
o 0.08]C —
BOTTOM VIEW =[oce[c]
DETAIL A

ROTATED 90°

HC32F4A0 RFEIEFM _Revl.4

DIMENSION | MINIMUM | NOMINAL | MAXIMUM
A 0.670 | 0.740 | 0.810
A1 0.110 | 0.160 | 0.210
A2 0.540 | 0.580 | 0.620
b 0.200 | 0.250 | 0.300

NUMBER OF BALL 201

131/143



http://www.xhsc.com.cn/

YESC M E£S 6
\n XIAOHUA SEMICONDUCTOR WWW . XhSC . Com . Cn

TFBGA208 i

(2X)
Slosld] //Tozo[c]
A1 BALL T3 nnl
PAD CORNER  \ (13.00] {E —= ~——0.54 REF
+={ =—0.36 REF
\O b
(1R
\ !
\ D /
\JKD
g ETAIL A
o
S p
|:Q:| 7779’7
D
D
D
D
(2X) g
[S]o15]c] B
TOP VIEW | A
- A2
120 SIDE VIEW
0.90 REF—=— = A1 BALL
|| 080 PAD CORNER
! ‘ |
A e@ooooo&ooooooe P
8 0000000000000 & _— N
c ooooooo%ooooooo e ™~
B 0C0O0000O0BOO0000O0 |5 o
e cooooocobooooooo (|2 / AN
. coooo0 CL ocoooo , \
s 00000 OGO 00000 S / b
W +oee00—6+6—06o001 @ \
’ 00000 OGO 0O000O - \ j
« 00000 00000 ! |
. 0000000VO000000 ****\F)L J-CLIID-CLIJ — - |
" 0000000 QO00000O0 \ } |
N ooooooo%ooooooo \ )
. 0C000000DMOO0000O0 | \
B ooooooc?oooooo@ . SEATING PLANE
N /
| ,
[ i . 7
|$0.080|C « - -
g (S[oosle] T—-
3
BOTTOM VIEW
DETAIL A

ROTATED 90°

DIMENSION | MINIMUM | NOMINAL | MAXIMUM
A 1.140 | 1.210 | 1.281
A1 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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4.2 BETREE

LQFP100 ##3# (14mm x 14mm)

by

R
i

.30 0.20 0.50

NOTE:

- Dimensions are expressed in millimeters.

- RI{X#2=,
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LQFP144 %% (20mm x 20mm)

e HlﬁDDDUUHDDDDDHHDDDDDDHDDDDDDHUUDDD@DQH

IR

NOTE:

- Dimensions are expressed in millimeters.

- R{Xg5=.
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LQFP176 ##3 (24mm x 24mm)

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

OO OB OO0 B 00T

,,,,,,,,,,,

B S| L e E R

IR

AL

T
¥

NOTE:

- Dimensions are expressed in millimeters.

- R{Xg5=.
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VFBGA100 %% (7mm x 7mm)

[oo] >

(g}

o

O0O000O00O0O0OO0
OO0OO0OO0OO0OO0OO0O0O0
OO0 OO0O

O OO

O OO

O O

O O

o¥e
000
000
0000 G
00000
00000

Dpad

NOTE:

- Dimensions are expressed in millimeters.

- RI{X#2=,

VFBGA100 recommended PCB design rules(0.5mm pitch BGA)

Dimension Recommended values
Pitch 0.5mm
Dpad 0.290mm
Dem 0.220mm typ. ( depends on the soldermask registration
tolerance)
Stencil opening 0.3mm
Stencil thickness 0.2mm

HC32F4A0 RFEIEFM _Revl.4
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VFBGA176 it

(16mm x 10mm)

1

>

W

=

]

o)

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

O0O00O0OOLOLOOOOObOOO
O0O00O0OOLOLOObOOObOOO

O
O
O
O
O

c O0000OOOLObOOLObOOO
» O0O00O0OO0OOOOOOOOO
:t OO0 0O O O O
rO0O00 O0O0O0OO0O 00O
« OOO0OO0O 0O0O0O000 00O0
+O0O0O0 00000 000
1 0000 00000 0000
« O0O0O0O O0O0O0OO0OO0O 000
L O00O0 O O0O0O
»O0000000OLOOOOOO

O000DO0OLOOOLOOOOOO
O000O0OOOLOOOOOOOO
O00O0O0OOOLOOOOOOOO

5k
'0.65"

NOTE:

- Dimensions are expressed in millimeters.

- RI{X#2=,

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

Dimension Recommended values

Pitch 0.65mm

Dpad 0.280mm

Dem 0.370mm typ. ( depends on the soldermask registration

tolerance)

Stencil opening 0.280mm

Stencil thickness 0.100mm
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TFBGA208 #}3E (13mm x 13mm)

1

3 4 5 8 9 16 11 12 13 14 15
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O
O
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O
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O00O0000000O0
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O00O0O000000O0
O00O0O000000O0
O0O00000000O0

O
O
O
ONOR®,
ONORONONONORORONONORONORONONO
O00O0O00O00000O000O0
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ONONONORORONORONONONONORORORO,

*0.80

Y o = = — = (& T ) n m =

NOTE:

- Dimensions are expressed in millimeters.
- RSHUE%,

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 £ENHER
MU MRS EEmLE Pin 1 (IEMEEHRHA,

LQFP100 3#4€ (14mm x 14mm) / LQFP144 #33¥ (20mm x 20mm)
LQFP176 #4% (24mm x 24mm)

Pni1-®  HDSC
PN (81~8{iL) PN
PN (go~12fi) +— PN

rrrr

,,,,,

Date Code (6f) — Date Code

Lot No. = Lot No. (8fi)

VFBGA176 1% (10mm x 10mm) / TFBGA208 #}% (13mm x 13mm)

Pin1--@ I_K
PN (51~8fiD) fﬁ PN ‘
PN (89~12f1) fﬁ PN ‘
Date Code (6fi) *% Date Code ‘ ‘
Lot No. (8fi) *H>{ Lot No. ‘

VFBGA100 3% (7mm x 7mm)

Pin —

® xusc
PN (51°8fi) —— PN |
PN (589~12fi) 4

Trace Code+H% KA (7H) ———  XXXXXXX_ |

Lot No. (8{) —+—— Lot No. |

- EFAERTSEFEXBAERS, AT AERBF
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XASCh&xsSH
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Ty = Ta + (Po X B)

B T EEHECRIENNIEMRERE, 2(4I2°C,
B O ZIEHENTIEMERRMERL, BAE°C/W,;
B PoFEFTCRAMRETHFE (Pov) MSHIIER I/0 5IPENTHEE (Pro) 2, BAE W
Pint = Icc X Vec
Prjo = Z (Vo X Io) +Z ((Vec = Von) X Ion)
SHREEELEMTREE T LENSHERENSER T, AAIBHERAIRTHNRASEEE T

® 4-1 IHWEAMERBER

. Thermal Resistance Junction- .
Package Type and Size . Unit
ambient Value (0:a)
LQFP100O 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 / O.5mm pitch 30 +/- 10% °C/W
BGA1OO 7mm x 7mm 42 +/- 10% °C/W

HC32F4A0 RFEIEFM _Revl.4 140/143


http://www.xhsc.com.cn/

XRSC

INEE S

XIAOHUA SEMICONDUCTOR

www . xhsc.com.cn

5 ITWEE

P HC32F4AOTIHB- | HC32F4AOSITB- | HC32F4AOSIHB- | HC32F4AORITB- | HC32F4AOPIHB- | HC32F4AOPITB- | HC32F4A0SGTB- | HC32F4AOSGHB- | HC32F4AORGTB- | HC32F4AOPGTB-
TFBGA208 LQFP176 VFBGA176 LQFP144 VFBGA100 LQFP100 LQFP176 VFBGA176 LQFP144 LQFP100
E57 (MHZ) 240 240 240 240 240 240 240 240 240 240
213 M4 M4 M4 M4 M4 M4 M4 M4 M4 M4
Flash (KB) 2048 2048 2048 2048 2048 2048 1024 1024 1024 1024
OTP (KB) 134 134 134 134 134 134 134 134 134 134
RAM(KB) 512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4 512+4
GPIO 142 142 142 116 83 83 142 142 116 83
BE (V) 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6 1.8 - 3.6
DMA 2x8ch 2%8ch 2x8ch 2x8ch 2x8ch 2x8ch 2%8ch 2x8ch 2x8ch 2%8ch
Timer 29 29 29 29 29 29 29 29 29 29
ERRIE [ HRPWM 16 16 16 16 16 16 16 16 16 16
RTC a a a a a a a a a ra
UART 10 10 10 10 10 10 10 10 10 10
12C 6 6 6 6 6 6 6 6 6 6
SPI 6 6 6 6 6 6 6 6 6 6
QSPI 1 1 1 1 1 1 1 1 1 1
usB USB 2.0 OTG_FS + USB 2.0 OTG_HS USB 2.0 OTG_FS + USB 2.0 OTG_HS
EfEEO CAN 2.0 +
CAN CAN 2.0 + CAN FD 2%CAN 2.0 CAN FD 2%CAN 2.0
EXMC 1 1 1 1 1 1 1 1 1 1
ETHMAC 1 1 1 1 1 1 1 1 1 1
12s 4 4 4 4 4 4 4 4 4 4
SDIO 2 2 2 2 2 2 2 2 2 2
ADC
. 3%28ch 3%28ch 3%28ch 3%24ch 3x16ch 3x16ch 3%x28ch 3%28ch 3%24ch 3x16¢ch
SH 3ch 3ch 3ch 3ch 3ch 3ch 3ch 3ch 3ch 3ch
DAC
12bit 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch
B PGA 4 4 4 4 4 4 4 4 4 4
Vcomp 4 4 4 4 4 4 4 4 4 4
DVP 1 1 1 1 1 1 1 1 1 1
LVD a s a a s a a a a ra
LVR a a a a v a s a a ra
AES AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256 AES256
R TRNG 1 1 1 1 1 1 1 1 1 1
Hash SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256 SHA256
FMAC 1 1 1 1 1 1 1 1 1 1
a2 MAU 1 1 1 1 1 1 1 1 1 1
DCU 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch 8ch
IERE (°C) -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105 -40~105
FipiEIzE 0.8mm 0.5mm 0.65mm 0.5mm 0.5mm 0.5mm 0.5mm 0.65mm 0.5mm 0.5mm
PO TFBGA208 LQFP176 VFBGA176 LQFP144 VFBGA100 LQFP100 LQFP176 VFBGA176 LQFP144 LQFP100
HiE@t (13%13) (24%24) (10%10) (20%20) (7%7) (14x14) (24%24) (10%10) (20%20) (14%14)
aEfHR TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY TRAY

pALCER

BHRAHEEOSARMETER.
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hRAZITIER

hRZsS

f&iTRHA

BITAE

Revl1l.0

2020/11/18

hR & Ho

Revl.1

2021/06/30

1) fEE4FEHR;

2) #%— SRAM K/NHIFRRF 512+4KB;

3) BHEIR (PWR_EEA PWC_, FHHNRIARK AOS &);
4) R 3-7 BME(IFEFRETE],

5) PLL4$M $8hn/188588K;

6) IMERESERRIFME 1IN XTAL BBESE

7) &2 SMI OS5,

8) 1%H0 CAN FD/CAN2.OB #E45%;

9) BELKIEH TBD {&;

10) SMBERHSRIRIENRN 4~25MHzZ;

11) fEehTEiEes (W7F) FREREURRERRR,

Revl.2

2022/03/09

AE) Logo Fifflo

Revl.21

2022/04/08

1) 3.3.11 % 3-32 {0 CMOS B F4FESEL;

2) 3.3.11 #i0 Schmitt HA VIHL ER (B 3-6, B 3-7);

3) 3.3.20 *®3-46 UART IMBETHREREFIFE “PCLK1/6”
&kl “PCLK1/32” .

Revl.22

2022/05/17

1)
2)

1.4.6 BRI, BNREBIERER;
1.4.7 BmeeidEER,

Revl.3

2022/12/09

1)
2)
3)
4)
5)
6)
7)

P 4E 180 HC32F4AOPIHB-VFBGA100 $EIS(EL;

1 {87/ (Overview) &0 VFBGA10O FIEER,

.2 & 1-1 01 HC32F4AOPIHB-VFBGALQ0 HAISEL,;
.1 110 HC32F4AOPIHB-VFBGA100 3|HIECEE;

.2 110 HC32F4AOPIHB-VFBGAL100 3IHIME&;

.3.11 &l 3-8 $#HiREIT;

.3.24 B 3-32 {#HiRMEIT;

8) 4.1 A HC32F4AOPIHB-VFBGA100 HERTEE;

9) 4.2 iHNHC32F4AOPIHB-VFBGA100 IBEREE;

10) 4.3 A0 HC32F4AOPIHB-VFBGA100 ZENRERER;
11) 4.4 11 HC32F4AOPIHB-VFBGAL1OO0 HEEMPARE;
12) 5 iTM{EE 1#10 HC32F4AOPIHB-VFBGAL00 iTM{EE,

=

A DA W W NN

HC32F4A0 RFEIEFM _Revl.4

142/143



http://www.xhsc.com.cn/

HSChexs
Xl‘l {o%f""@ www. xhsc.com.cn

1) 1.3 B 1-1 &R I12S EEMRIR;

2) 2.4 F&2-6 £ Pxy B9EA;
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