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ARM Cortex-M4 32bit MCU+FPU, 250DMIPS, up to 512KB Flash, 192KB SRAM,
USB FS (Device/Host), 14 Timers, 2 ADCs, 1 PGA, 3 CMPs, 20 M@0

ARMvVT7-M %2#3 32bit Cortex-M4 CPU, £H FPU.
MPU, %#% SIMD 35<BIDSP, & CoreSight fREiRR
BT, RELIEEST 200MHz, Flash hEHETIEI 0-
wait #2FH1T, iAZ] 250DMIPS 5% 680Coremarks By
iITHERE
b=gadic
B®A 512KByte Y Flash memory, XHHFL2FRIPR
b3 65) 1 o
A 192KByte #J SRAM, f#E 32KByte #J 200MHz
B EHAIAIREE RAM, 4KByte Retention RAM
i, Bth, SMEE
R4HER (Vcc): 1.8-3.6V
6 MR BENR: SMBEEMRIR (4-25MHZ), SMERRE
gk (32.768kHz), MEREE RC (16/20MHz) , HIER
Fhik RC (8MHz), MIEHMEE RC (32kHz), WP WDT &
F RC (16kHz)
BIELBEM (POR), EEBEMMEN (LVDR), iHOE
fiI (PDR) £ 14 MELLR, 8N EMIFEMIAREN
{EThEEIETT
SMETHRERT UL XA F iR
=FEIHEEIR: Sleep, Stop, Power down Rz
Run #X#0 Sleep BA T FFBEFEN. HEEN.
BIERER Z BRIk
FHIINEE: Stop R typ.90uA@25°C, Power
down R E&EE 1.8uA@25°C
Power down BT, Z#F 16 NROKEEE, ZHAEE(R
IN%E RTC IF, 4KByte SRAM {RiFEkiE
FHIRERMEEE, Stop BAMERME 2us, Power
down X IEEEHFRE 20us
IMNSIBITZIFRA R EIEE CPU RIBAT
8 i@EWEAH DMAC
USBFS % H DMAC
iBitE R (DCU)
SHIMEEMHEERA (AOS)
S REREIN
2 4MH3IT 12bit 2MSPS ADC
1 MARIBIEERINASS (PGA)
3 PNRILFBELLKEE (CMP), HF 2 BASEESBE
1M EREEREE (0TS)
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B Timer

- 3NZIpEE 16bit PWM Timer (Timer6)
- 34 16bit EHPWM Timer (Timer4)
- 67N 16bit BA Timer (TimerA)

- 2/ 16bit Bt Timer (Timer0)

B SKX834GPIO

- CPU ERAHRIAR, &K 100MHz
-  H®mKAK8l1415V-tolerant IO

B =X20MEEEO

- 34 I2C, ¥ SMBus thiX
- 4 1~ USART, %#FIS07816-3 thil¥

- 44 SPI

- 44 I2S, RESMPLL TIFEIMBFIEEE

- 24 SDIO, 3#¥ SD/MMC/eMMC #&=

- 1-NQSPI, %# 200Mbps &&iAE (XIP)

- 11 CAN, %5 15011898-1 #RAEtY

- 1MUSB 2.0 FS, W& PHY, %i#FDevice/Host

B HUEmZEThEE
- AES/HASH/TRNG
B EHEREK:
LQFP100 (14x14mm)
QFN48 (5x5mm)

LQFP64 (10x10mm)
QFN32 (4x4mm)

*1: XF Flash Z2RIFREBEBMBNAFRRE, BEIHER

Ho

RS

HC32F451KETB-LQFP64

HC32F452KETB-LQFP64

HC32F451JEUB-QFN48TR

HC32F452JEUB-QFN48TR

HC32F451FEUB-TFN32TR

HC32F452FEUB-TFN32TR

HC32F451PETB-LQFP100

HC32F452PETB-LQFP100
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1 &7 (Overview)

HC32F45x R&YIEETF ARM® Cortex®-M4 32-bit RISC CPU, &&= L{EMZE 200MHz 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,

HC32F45x RYIEMN T =& L170#28, B ERA 512KB 8 Flash, &K 192KB #Y SRAM, ¥
7 Flash ipiEiniReEsT, KM CPU £ Flash ERREFHREFHIT. RIIANSEEEIFHEZNE4
FHIREAREFMEIEIMG, IREIETTHRE. S4ENEHE CPU, DMA, USB £/ DMA 3, FRELHE
RS, <FIMRiEEESE, BAEACEMEHFEEMEL, FJUEZRE CPUNESAEAT,

HC32F45x RIS T EERIMEINRE, B1F 2 MHIIRY 12bit 2MSPS ADC, 1 /ME#AE PGA,
3 MEE[ELLEREE (CMP), 3 NZIMEE 16bit PWM Timer (Timer6) 2% 6 ERE# PWM i,
3NEENLPWM Timer (Timer4) 2#F 18 BRE 4 PWM HitH, 6 > 16bit i@ Timer (TimerA)
T3 3 B 3 HEXEEH AR 48 B Duty IRIZAIE PWM wH, 11 MEHRTEFEEZEO

(I2C/UART/SPI), 1 1~ QSPI #0, 1 & CAN, 4 1 I2S Z#FE4M PLL, 2 4~ SDIO, 11 USB
FS Controller WA _EFS PHY %#f Device/Host,

HC32F45x RIZHFHRBETEE (1.8-3.6V), RRESTCE (-40-105°C) MEFMEINFEERT.
Run #2#1 Sleep IR FRIIIEBEFEER (S200MHz). &FIEL (<168MHz) FBIHEIRI
(K<8MHz), IFRINFERAIERLEEE, STOP M MEERIRE 2us, Power Down B MESR
RZE 20us,

B RY W FH
HC32F45x R5I$Zf 32pin. 48pin B9 QFN £, 64pin. 100pin B LQFP %, EATFS
MREEBATIMITE]. SHHEEM. ToT EEEREM,
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1.1 BSmBEn
HC32F451JEUB

INEL Sk

CPU{iILEE
32: 32bit
o E i
F: 1B
CPUZH!

4: Cortex-M4

4 58 IR I A
5. FRAE

Thaefc &1 AL
1: &6/ 2: B ES

5| %
F: 32Pin/ J: 48Pin
K: 64Pin / P: 100Pin

FLASHEE
E: 512KB

EPESET
T: LQFP
U: QFN

NERESEE
B: -40-105°C, TAl%k
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1.2 BIEIhEEM L=
*® 1-1 BSThaedtb®
Fmis
IhgE F451 F452 F451 F452 F451 F452 F451 F452
PETB PETB KETB KETB JEUB JEUB FEUB FEUB
Flash Memory
512 512 512 512 512 512 512 512
(KB)
S| %R 100 100 64 64 48 48 32 32
GPIO #K 83 83 52 52 38 38 25 25
5V Tolerant
81 81 50 50 36 36 23 23
GPIO #
HEE LQFP QFN
BESEE -40-105°C
BIRBETEE 1.8 ~ 3.6V
OTP (Byte) 960
SRAM (KB) 192
DMA 2unit * 4ch
ETIRQ * 13vec +
S ER i O Ao B EIRQ * 16vec + NMI * 1ch
NMI * 1ch
" UART 4ch (2) 3ch (2)
o O
S g | SPI 4ch (3) 3ch (3)
Sk
s = 12C 3ch (2) 2¢ch (2)
+ T&
< 0 1258 4ch (3)
e
g gi 1ch 1ch 1ch 1ch
2 CAN - - - -
o ul;g (2) ) (2) (2)
g K| oser 1ch (6)
% % | spIo 2ch (3) -
© USB-FS 1ch (2)
Timer0® 2unit lunit
TimerA 6unit 3unit
Timer4 3unit -
Timer
Timer6 3unit -
s
WDT 1ch
SWDT 1ch
RTC 1ch
12bit ) ) )
Analo 2unit, 1l6ch 2unit, 10ch lunit, 3ch
ADC
& PGA 1ch

HC32F45x R5I#IEFM _Revl.12
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RS
ThaE F451 F452 F451 F452 F451 F452 F451 F452
PETB PETB | KETB | KETB JEUB JEUB FEUB FEUB
CMP 3ch
0TS a
AES128 a
HASH (SHA256) a
TRNG a
SRR MR IR
(FC™) d
A RIE R IEMITHEE
(PVD) [
EREO WD
ITAG
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&) V=
1.3 IhEEIEE
JTAG/SWD IBUS Flash Embedded Flash
ARM — | DBUS : : Cache : Up to 512KB
Cortex-M4 g SBUS : :V
FPU  — SRAMH (32KB)
DMA_1 e — SRAM1 (64KE)
DMA_2 g — SRAM2 (64KB)
— T
USBFS_DMA | L K———— <:> SRAM3 (28KB)
— >
T % Ret_SRAM (4KB)
CAN 6 » =
S & > INTC HRC
sbIoc 2 K—=N= $<:> o =
= = - K== KEYsCAN MRC
= B z|e—= svsc » LRC
. S ®% E<: GPI0 MOSC
z g — I (— bcu S0SC
> ~ PLL
— POR/LVD
S . (—>|  AEs
QSPI g §<:> = K= sHA256
o (OE = e
~ l—=| UsBFs
Controller

d:

TimerA_l k=>|

TimerA2 k=>| [K—=) AHB-APB Bridge [K—| [=__RI¢
TimerA_3 k=> ] < WeT™
TimerA_4 K=> <t:$> <t:::$> < o
TimerA_5 k=> < o
TimerA_6 K=> ADC_1 (K= = P2
Timer6_1 =>{ > <=>[ Timer4_2 ADC_2 [ > ) C‘I:’I\’E;?:
Timer6_2 K=>|® | |» |<=>| Timer4_3 PGA kK= § —

. > . > <> swDT
Timer6_3 <:i>:: ® [<=>| Timero_1 TRNG <::>'$ o k= FCM
Timer4_1 <:>§ ~ [¢=>| Timero_2 ~ 1|8 k= 1201

A0S |K=>F | | |«=>| USART_3 8| |8 |l T2c2

EMB K=~ § <«—>| USART_4 § [ 12C¢_3

USART_1 k—> ~ |K=>| SPI_3 ~
USART_2 k—> <> SPI_4

SPT_1 ke <= 125_3

P2 k=> <> 1254

I125_1 k=

1252 k= —

1-1 IhEEtEE
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1.4 IhREfEi7Y
1.4.1CPU

HC32F45x RYIEM T R —AHIERAIN 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)
FASH 32 %2 AHB BB, TSI T ENRLM MY SLHNEZE,
e IRz

m Cortex-M4F A#% CPU-I R4, CPU-D 54k, CPU-S 2%
B R DMA_1 5%, R DMA_2 B4

m USBFS_DMA 24

MHLEL

Flash ICODE 2%k

Flash DCODE 2%k

Flash MCODE 2% (CPU LASbEfEMIAIR] Flash BUELk)
SRAMH 245 (SRAMH 32kB)

SRAMA E4% (SRAM1 64KB)

SRAMB 24 (SRAM2 64KB, SRAM3 28KB, Ret_SRAM 4KB)
APB1 §M& &% (AOS/EMB/Timers/SPI/USART/I2S)
APB2 IM& =4k (Timers/SPI/USART/I2S)

APB3 M& =4k (ADC/PGA/TRNG)

APB4 IM& =4k (FCM/WDT/CMP/OTS/RTC/WKTM/I2C)
AHB1 9M@4 (KEYSCAN/INTC/DCU/GPIO/SYSC)
AHB2 #M& &4 (CAN/SDIOC)

AHB3 9M& =24 (AES/HASH/CRC/USB FS)

AHB4 JM&24% (SDIOC)

m  AHB5 9M&ELL (QSPI)

BBNRLRERE, AJUEMENSEIIMVBEERENFH LI,
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1.4.3E00F%H (RMU)

SHREET 14 MEMH R,

S (POR)

NRST SIBIE L (NRST)
REZ1L (BOR)
BIYRIZEEERN 1 811 (PVD1R)
BIYRIZEEERN 2 B (PVD2R)
B THEM (WDTR)
ZREINHENM (SWDTR)

1= EEIRFEES (il (PDRST)
S L (SRST)

MPU $4i2E 1 (MPUR)

RAM FERIEiL (RAMPR)
RAMECC £1i1 (RAMECCR)

Bt RE S (CKFER)

e SRR AR R B FIRE (L (XTALER)

1.4.4858FH (CMU)

S ppiTl BT iR T —RIARRIBT¢HINEE, B —MIMNEEEIRAEE. —MIMNMEEIRSE. WD
PLL B¥%h. — TR EERZE. —TREPEIRZE. —TAEBREIRHEE. — SWDT TAAER
REIRH28. REFOmes. IS RE A HEBER,

B $pi il SR T IR AR AT SRS R M E THAE, FIPPIMRNERBEE (FCM) FERDMITE B/ AT e 32 i E 3 SR B £
FHITEANE, EBHIRECENZEPIHEE L

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

1) JMEpEEIRHEs (XTAL)

2) SMEMEERIRHEE (XTAL32)

3) MPLL B (MPLL)

4) ABEFEIRHE (HRC)

5) WEFFIRHE (MRC)

6) WEEERIEH2E (LRC)
RSN HHRAIEITRFIZE T LUAE] 200MHz, SWDT BMIZHEHIR: SWDT ERAAEMEERIRS
2% (SWDTLRC), LBIBIHH (RTC) ERAIMMERIR 2R E AR ERIR 2R E R #9R, USB-FS B9
48MHz Et$pA] I2S BER eI LUAE RSAIER. MPLL. UPLL fEB#RR,
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HFE—MEERE, ZRETLLEIRITARZE, BINEFRERNREE, MUMEEIE,
1.4.5H8FEEH (PWC)

FERIEH B ARIERI S A B2 IR S METRAARINFEE T EIRMLAE. TR 2l BiR
1 2R R IOFEITHIZAE (PWCL) . BIREBIEMLINE ST (PVD) ¥,

SHRBIfFEE(VCC) 1.8V 2 3.6V, BEAT28(LDO) /9 VDD 1541 VDDR 15, VDDR &
EiAE2S (RLDO) 7E#=EBHRTUBY )y VDDR R, &A@ IhFEEHZ5E (PWCL) iR TEBE®E. 5
®, BE=METERN, ER. FLENEEEF=MRIFERI

FEREEERNE T (PVD) IRt T EBE(U (POR) . #HBEM(PDR). RIEEI(BOR). AIHRiZREE
M 1 (PVD1). AI4miZEBEMN 2 (PVD2) F1h8E, He POR. PDR. BOR @It VCC B[E, &
HS R EMEE. PVDL @I VCC Bk, RIBFFSFKERCHTEEURE R, PVD2 &
M VCC BESEIMNBRNQNEE, RIBSFESIERESUSE P,

VDDR X E S #HNEEERFR] LUEE RLDO 45 8R, {RIESSEIRIEPIRIR (RTC) . MAEETE Y 23
(WKTM) BefE4r4EnhiE, R¥F 4KB RUMRIHFE SRAM (Ret-SRAM) iR, RIMMEIRECE T T AME
51D, =RE T EIERE,

1.4.6 ¥k ECE (ICG)

SHRENMfERE, BABERSIEE FLASH #iit 0x0000_0400~0x0000_041F (HH
0x0000_0408~0x0000_041F AFNEATHEERIL, 1% 24byte #IMHEEAFIRES 1 UHAFRIES
REpEIER) IBHEMHENBCEESFS, B REREIENR FLASH BX 0 REAIGEILE
BEFFER

1.4.7# N FLASH O (EFM)

FLASH #i&:$ ICODE, DCODE #1 MCODE 24Xt FLASH #17if10], ZiZEORIX FLASH $1T4%
12, BEERNSEREE, BT MMEFIHIEABRIT.

FER:

£A 512KByte FLASH Z5ig]

I-CODE #%; 16Byte FiENE

I-CODE #1 D-CODE #4 b= 64 ME7Z (1Kbyte)

12t 960Bbyte — X M4RIZX I (OTP)

S FHRTHFEIRIRIE

S 15| S RHINGEE

ZRHRERIPREEMZE

x1: XF Flash ReFRIPRIBIBNZNEGENE, BEOHERO
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1.4.8KE SRAM (SRAM)

A= GHE AKB HEEIERIRIE SRAM (Ret_SRAM) #1 188KB %% SRAM (SRAMH/SRAM1/
SRAM2/SRAM3),

SRAM EIRERF 5. ¥F (16 ) H2F (32 1) HiEl. HRERIEU CPURERTT, AIHEAERE
o

Ret_SRAM A7 Power down I TRt 4KB FIEIERFTIE,

SRAM3 #%8 ECC &3 (Error Checking and Correcting), ECC RN —I =53, BD
AL E—I$51R, KMEMIEIR; SRAMH/SRAM1/SRAM2 /Ret_SRAM FHZBIRYE (Even-

= o g

parity check), SFTEHIEFTE —(IRE(L
1.4.9i8HFH 10 (GPIO)
GPIO FE4¥%:

S PortBE 16 NI/0 Pin, RIBEFREEERIRERE 16 D

oz s Mt i)

SR, FiREHET

XHm, B, EEREER

SHFIMER BTN

ZIFI/0 pin ALNEEER, 81 1/0 pin&% 16 MEENERTEE, 5 I/0 &%
64 NITHEERZE

m Z1MNI/0 pin iR

B 1N I/0 pin AILGERE 2 PINEEEIRERN (R 2 MatiThaEFERER)

1.4.10 rhifizdl (INTC)

FRifEElER (INTC) BITHEE/EFEFRETEHERIENTETANEI NVIC, MEE WFL; FASEMHREA,
MREE WFE, EFPUREFBERIEARINFER (RIRRAAFLART) BIREESR M, SMBEM NMI A1
EIRQ BIFRURIEHITHEE; ER{FRERBYARET/ SIFEEINEE,

FEME:

1) NVIC FifRE: EfrERPHmERESEZRPFM (FEHE Cortex™-M4F B9 16 1RH
%) , S PiEER LURERINEFEFFREENLMIMIFEMHER, BEEXTRE
M NVIC wiZRVIHER, ESE (ARM Cortex™-M4F RASEFM) HHE S5 E: BEMN
% 8 & HERERETITHEIE,

2) AI4RIRILSER: 16 MNAIRIZMMER (BT 4 IPERLER) .

3) AR BR NMI ERMEARRIERFETRELSN, ATLURIDER SRR SZH1ENK
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EARFI R, BRFAEEMERERIRINERELRE, EE, BREEFES.
4) FER#&E 16 MIIMERERFET,
5) EEZMIMNEPEIEMHER, BAERBESZHhIREMHBERFSIIR.
6) BC&E 32 MERMAHRETEMHIER.
7) TR MREE R BABRRUAE LR,

1.4.11 HhE1ITRS (A0S)

BohiEfTR4 (Automatic Operation System) AFEARMEE CPU BBER FRIMIMKIEHE
R 2 IEMBXEN, FIFRIMEEBERFEMEMH(ESN A0SR (A0S Source), INERZRAILLIXICES. ERY
i, RTC WEAHGES. BERRNASIENSMIRES (TN, ZREIER, RIXHIEER, Rix
BIE=T) , ADC BURIREEREE, KA HMIMEBERINE, WAL BIIMEEBERT{EFA A0S BAR (A0S
Target),

1.4.12 81 (KEYSCAN)
A QIS HEAIEIER (KEYSCAN) 1 N#IT, KEYSCAN RIS EEMT] (175 3, 5

2RI AR KEYOUTM (m=0~T7) 3R5h, 1T KEYINN (n=0~15) {4 EIRQN (n=0~15)
BN, AIEERIET T 3% SR BN B TIRE,
1.4.13 7FiEFRIFETT (MPU)
MPU B LUR X TEAESREORIY, WA ERMIAIE, FILURSRANR S,
A= SR E T NI EHE MPU 8 7eR— Pt IP 89 MPU 85T,
Hrh ARM MPU 244t CPU X228 4G i == alao 3 A PRIzl

DMA MPU (DMPU) 2%t DMA_1/DMA_2/USB FS DMA Xf<£&F 4G ittt Z={8]piE B i [RIA PRI H,
X2 FES AR S IAET, ATLUSE MPU ShER M/ BEEHEIR / Ral Rk Rk / S0,
IP MPU i2HIESSUERBIM RS IP IR IP BIibaR RIS,
1.4.14 DMAEHIZ2 (DMA)
DMA A FE7Z 528 MINEIThRERSIR > [BIEIXEUR, AEMSTE CPU R 5B R TR 28, 776%
SLANIMEITHAERE SR > 18 A Kz SMEEI TH AE SR 2 (8] B SRR 3T 4k
DMA 24847 F CPU 24k, %2 AMBA AHB-Lite 2 4&iM(LH
5 8 MEIEE (DMA_1 F1DMA_2 & 4 @), AILURITIRVERER DMA fSHiTh4E
SMBENEMEREET I M A ARSI RRE
FRERER— N EUER
HUBRE/NA 1 MR, RZFIUE 1024 MR
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SNEUETECE N 8bit, 16bit 8 32bit

AILIECER% 65535 kit

AL BRI AT OR T ECENEE, BiE, BRE, BFSIEERSENDIE

RIFRE 3 Fhehlf, RITHISTRCRERT, FiaseAiFlT, SRR, SMPERERTUEERS
ko HARMFHsTL, TSl rIENSE M at, BERCREAEHARLIIREINERIRA AR A TR
A

B EEDUERITIRE, ARSIl —RIEREE S DEIEIR

m MR ARAEEER

m  FERNAIKEHFNERE LIRS UR R

1.4.15 HEHBE (CMP)

CMP Z3M-MEMAFEE INP A INM #ITLEER, HiaH EEIRERAIIMRIEIR, CMP H£F 3 MRITAYLL
BoBE, S EBU@EREPIEE INP 1 INM 9F 4 MaNR. ERNETLUEE— INP 5—1
INM #HT8E—LbAR, WAILUEZ INP S5E—1 INM #1THMHI, HRER BT FFRIRE,
A ESMNBERD, AP E A E

1.4.16 1E¥%i2% (ADC)

12 il ADC B—MFAZFRELS NIRRT R, ERAAE 16 MRIMANEE, FILIELHR
SMERIR QARG S . XE@BER LUERASH—NFFIHITERRER, FHL#ITE
R, WEESITEAOVEMR, I ERIEERERHITESS REHRHF WL FTHITTIY, ADC IR
EEHEINE VA8, MESEEEENHERERETEM, LUESBHAFIRENRIE,

ADC EE4H¥%:
m  SiEEE
- AIECE 12 fi. 10 UM 8 s P
- [BiA8Y%h PCLK4 70 A/D 345389 ADCLK BYSREREL AT SR ©
PCLK4: ADCLK=1: 1, 2: 1, 4: 1, 8: 1, 1: 2, 1: 4
ADCLK B35 24898 HCLK 2RI PLL, LtkBY PCLK4 5 ADCLK BIBY #hR[E] B 42 [El
EJPLL, BSRZELRN 1: 1, ROMILEL
- 2MSPS (PCLK4=ADCLK=60MHz, 12 fi, ¥#f 17 FAHA)
- BIBEXEFEIRIIRE
- REERUKIEFEFS
- WEFERUEESENTAR
- ERZIRERTINEE
- A, BORIRER
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- TMERRAILUE ADC BHRIGEMFE LIRS
m  ENEAEE
- BK 16 MMRENRNEE
- 1 MNASEESBE
m RIRFAREMG
- RHEERIEFS
- BBIMERED R AR T IA
- SMERSI MR R IR T IA
m FREL
- 2RV AL B, AIEREEERIMHESNMEE
- FHABERAE
- FYAEERE
- WEHHEHE, FYIA. BIILERMAR, F5B MRAELST A
- [ASEX ERTAERITH=1 ADC 1I&#&E)
m FSEHESHE
- % A RiigEsR Rt EOCA_INT #1244 EOCA_EVENT
- % B 4R hit EOCB_INT #1ZE{f EOCB_EVENT
- EPENWEBEE LK PR CHCMP_INT #E 4 CHCMP_EVENT, FF %Ltk
SEQCMP_INT #1%Ef4 SEQCMP_EVENT
- bR 4 NEMIYRISE) DMA

1.4.17 BEERE (0TS)

OTS FILUKEUS A NEPRTRRE, UL RANAI SR, SRNENEBHMAEBINERS, 0TS
RE—ASEERXNNTE, BTEARXT LT EBIREME,

1.4.18 BS&ITHIEEZE (Timer6)
BRIEERE 6 (Timers) B— 16 At EENEEAETEN R, AT ERER KA
WORRZ, W UUHIMBER, ZENSEYIES SRR REMEIAEE, FTERSH PWM ER; B
TR SR RIS i SRR A 5 14 SEEESFRTIFEEING, X% 2 BEREEM 3 18
EXRD; 4% EMB 156, ARG S PRE 3 MATTH Timer6,

1.4.19 BRIEHIENZE (Timer4)
BREHENEE 4 (Timerd) B—MNEFSHENIZEINE SR, IRMEMRE R BN =188
ISR, ZENRTIE= ARNEEERMEIAER, TERST PWMER; SIEERFIRE; i
EMB %4, ARFI=RPER 3 METH Timer4,
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1.4.20 ES2FZFER (EMB)

Z3RNERREERE —ERMFIEREN R, UEENRF1E RSB AT PWM (5 S HITIEERIR,
TIEHRTFEEAN:

P M PN R

PWM fitHin BT RERE (RSEIR)
FELEIRARLLIRE R

BRI AR L RS

SEHE TSRS

1.4.21 ;&FBENZE (TimerA)

BAENZE A (TimerA) 82— MR 16 {UHTHEE. 8 B PWM TS, ZENSEXF=A
RAERRAMIRAART, FTEMEM PWM KRS ; <ERGED Bty WIRBEEETFRSITE
TFINRE; Sc¥F 2 MIERRRIITEAM 3 AHERRID TN ARFIFmiEE 6 MNEIT TimerA, RAARK
I 48 & PWM %aitHo

1.4.22 ;@BHAE2E (Timero)

BAENE O (Timero) SB—NaUSIES . BHHHEFmHARNERNTERSE, EHEHRS 2
NEE, B TSR A LRI ER B 4, BT LA R TR, HEIE RS e SR E T iR
%, RRFIFRPEH 2 MEETH Timero,

1.4.23 838§ (RTC)

SKESRYER (RTC) =—1MLL BCD B REREIE SIS, IERM 00 F£7) 99 FEWAEAKBER
BYiEl, S5 12/24 /NSRFESH, RIBAMGNER BITER 28, 29 (%), 30 M 31 H,

1.4.24 FHi)it#2E (WDT)

BINHHHBERD, —MEIHHEIHRAETARE RC (WDTCLK: 10KHz) BIEZREMBIHAER

(SWDT), HZ—MEiT#EIshRN PCLK3 BOBAEI JAit#es (WDT), TRETHMNERE A
16 (RIS, ARENBETFINIFREARAIRZEFRERNINBREFE B IERREITm s
E RYERF R

MANE SIS E O, EitEdrer A ugE O XE, HREUTEOXER, FIRFHITERES,
THENF IR,
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1.4.25 HRiTEEEDQ (USART)

A mBHBITREROBR (USART) 4 NEjT, SBITEEEOBKIR (USART) BT RIEMSIMD
REHITE2WMITEHIERMR; &< USART ZHrBARY RITREEED (UART) IMEDEERD, &
BER#ZEO (ISO/IECT816-3), XFHARIMEERIRIE(CTS/RTS #F) , ZIERERME,

1.4.26 SHHEE24% (I120)

KRB HEMBREL (I2C0) 3 MR, I12C AFRHUEHISEM 12C RTE&ZENZED, RHtZ
ERAINEE, AJLUZHIFRE 12C B4 fhf. XIFRERIN. REE.

1.4.27 H175MgEO (SPI)

KEmEE 4 MEENRTIMNGED SPI, RERENTHITEADEH, HEMSINEIREHITHR
B, ARARIEREHIT=4/ Mk, T/ MIRIFREENIRE.,

1.4.28 MEXBITIMSIEO (QSPI)

M BITIMRIED (QSPI) B—IMFiEFIZHIEIR, TEA TN SPI RAEOIAEHTT ROM #H1T
BE. HNREEREEHITAF, 517 EEPROM LUK HTT FeRAM,
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1.4.29 SERHEBABEEMEL (I2S)

I2S (Inter_IC Sound Bus), EHBRAETME L, 24T R TENLE ZENEEEE.
F=@ERE 4 1 I2S, BAUTHEN.

Thie FEHH
BiEHN © ZFENTMHEWNITEE
X ERAMIRTUR(F
R © ENABEKE: 16/32(1i

ANEREBIEKE: 16/24/32 11
HARBALINF . MSB FH4A

USRS © B {URIRIRBEMINOSNEE, AISSIASHAE SRR
THRERMESAZE 192k, 96k, 48k, 44.1k, 32k, 22.05k, 16k, 8k
AT IR G S DA BRSNS ST, LEEREIE R 256%Fs (Fs NS SAREIAR)

SR I2S thiY + I2S Philipsing
MSB XTFimAE
LSB X757
PCM R
HiRE © THHE 2 TR, 32 URMEMARL FIFO £AXiE
ENEEDE  TEAME I2SCLK(UPLLR/UPLLQ/UPLLP/MPLLR/MPLLQ/MPLLP); th@IEH
I2S_EXCK 5|Ri_EAISMNIRET ehi
aal:i © REEHAXEWTEARIRE FEER T E R

B XA = A R R F (E A = A R b
RESIEKEBEBRNETANRERR, BB LiE
REBEKFEZMARIXBER, KETE
ARBHREKEBHRNBETNKERR, KELiE

1.4.30 CAN;&E#EO (CAN)

FEmEEE CAN BSIEOER (CAN) 1 MNEJT, # CAN B2& 512Byte B9 RAM AAFE#ELRX/
EWPCHE, 5 15011898-1 #ERY CAN2. OB 11i¥H1 I1S011898-4 FIE TTCAN il

1.4.31 USB2.0 £iFi&ER (USB FS)

A= mIEE USB2.0 £3F1ER (USB FS) 1M, RER E2XE PHY, USB FS @—FXWAG
(DRD) izHI28, MEIASSZIFMAINEEFEMNINAE, FHEN T, USB FS ZIFEHRMEEU A28, MM
B TR ZEFE R A 25

K= EBHR USB FS RIRTETHURTR TN R IX SOF LhES MR ThiERE] SOF < hERYRILA=
& SOF &,
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1.4.32 IEHBIFRR (CPM)

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

AES MiFZ B RN EBEINEN SRR REARAE, FILSE 128 IZAKENINZTBENREE
L

HASH R&H#5| & %2 SHA-2 iRZ<fY SHA-256 (Secure Hash Algorithm), FAEEER
HEMBEARBEAGHERITE “FIPS PUB 180-3", AILIKERET 2164 {UfHEM%E 256
BE S HEERE,

TRNG ERENEL & 28 2 LUE SRR S N ERBIREN 2R 428, 121 64b t FENIER,
1.4.33 #REiTEHERT (DCU)
#IEITE ST (Data Computing Unit) @— M AEBIF CPU BIfERAMBFIENZRER, &9 DCU

SBEA 3 MEFFEE, BT 2 MHHRERIINEMELER AN, UNEOLLRIN6E, Ar-miss 4
4~ DCU BT, ST BTy rIRIISEM B SI06E,

1.4.34 CRCitHEET (CRC)

R CRC BIAEM ISO/IEC13239 MIEX, 2%I%KA 32 il 16 kY CRCo CRC32 LM%
TN X324 X264+ X23+ X224+ X104+ X124+ X1+ X104+ X84+ XT+ X5+ X4+ X2+ X+1, CRC16 WA Z WM 7
X16+X124X5+ 1,

1.4.35 SDIO#EHI2E (SDIOC)

SDIO #Z#Igs= SD/SDIO/MMC BEMNFRIEN. &~mBEH 2 1 SDIO FHlZE, &1 SDIO %
HIBIBRME T — PN ENIED, BTFHSZHF SD2. 0 iRy SD &, SDIO ig&ELAKRSZHF eMMC4.51 th
WBY MMC ig&# TS, SDIOCHF=INTF:

% #F SDSC, SDHC, SDXC #&= SD =% SDIO ig&
XF—430 (1bit) MMULE (4bit) SD Sk
XF—4Z30(1bit), W& (4bit) M/\& (8bit)MMC Sk
BB FIRAIMES S RIFTIEE
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2 S|RIECE R IhEE (Pinouts)
2.1 5| EE

HC32F451PETB-LQFP100 / HC32F452PETB-LQFP100

o
=
wn x
w —
Q o
< =
o w
= ]
1% | = x
x O a o
[=] = o |
= n = m mn
~ =z lnl ~
— <~ N H © w1 <
O VvV 4 © o W =4 N~ O N ¥ M ~ O v ¥ O N 4 o - A = A o
O VvV W W O O MO O O M O @O0 0 0 0 o0 0 o0 o000V VU < <
> > o o o o o [ o o 5 o o o o o o o 5 o o o o o o
I
¥ 3385333862833 00000008 28R
PE2[ |1 O 75[_Jvce

PE3[]
PE4[|
PES[|
PE6[ |
PH2[|
PC13[ ]|

74 :|vss

73[vcapP_2

72 :lPAl3/JTMS?SWDIO

71[|PA12/USBFS_DP

70 :lPAll/USBFS_DM

69 |PAL0/USBFS_ID

PC14/XTAL32_OUT|: 68 :lPA9/USBFS_VBUS
PClS/XTAL32_IN|: 67 :'PAS

vss[|10 66[ |PCY
vcc|: 11 65 :'PCS

© o N oUW R

PHO/XTAL_EXT/XTAL_OUT[ |12 64 |PCT

PHl/XTAL_INE 13 63 :'PCG
NRST[ |14 62| |PD15
PCO/ADCl271N10|: 15 61 :lPDl4
PC1/ADC12_IN11[ |16 60| |PD13
PC2/ADC17IN12|: 17 59 :lPDl2
PC3/ADC1_IN13[ |18 58] |PD11
vcc|: 19 57 :lPDlGJ

AVSS/VREFL': 20 56 :'PD9

VREFH[ |21 55[ |PD8
Avcc|: 22 54 :lPBlS

PA®/ADC1_INO 23 53 PB14
PA1/ADC1_IN1 24 52 PB13
PA2/ADC1_IN2 25 51 PB12

© N~ 0 O ©@ 4 o M ¢ 1w VW N~ 0V 0 @ A o M ¢ ;L OV N~ 0 0 O

N NN N N®™m M M MM M M m Mmoo+t T

™ v O < n o ~ < 1 0 O o ~ 0o o0 © 9« N M < n o = u O

zZ v O =z z z Zz A A zZz z zZz W W W A A A A A A I »n O

H > > H H H H Z Z H H H o o o W W wwwwaoao > >

| < < | | | | = H | [ o o o o a o o<

— N NN | | N N W o

(8} o A A A A A+ H N >

[=] (S S S S S S S =]

< [=] a Qo Q a o [=] a >
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£ 2-1 35|HIThEE

Pin FuncO |Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcle Funcll (Funcl2(Funcl3 |Funcl4 Funcl5 Func16~31 |Func32~63
LQFP100 |LQFP64 |QFN48 |QFN32 i Analog EIRQ/WKUP TRACE/JTAG/SWD e m——m—
GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA USART/SPI/QSPI KEY SDIO USBFS/I2S = = = EVNTPT EVENTOUT = Funcs

1 - - - PE2 EIRQ2 TRACECK GPO TIMA_3_PWM5 USART3_CK EVENTOUT Func_Grp2
2 - - - PE3 EIRQ3 TRACEDO GPO TIMA_3_PWM6 USART4_CK EVENTOUT Func_Grp2
3 - - - PE4 EIRQ4 TRACED1 GPO TIMA_3_PWM7 EVENTOUT Func_Grp2
4 - - - PES5 EIRQ5 TRACED2 GPO TIMA_3_PWM8 EVENTOUT Func_Grp2
5 - - - PE6 EIRQ6 TRACED3 GPO EVENTOUT Func_Grp2
6 1 1 31 |PH2 EIRQ2 GPO FCMREF TIM4_2_CLK TIMA_4_PWM7 EMB_IN4 SDIO2_D4 I2S3_EXCK EVENTOUT Func_Grp2
7 2 2 32 |PC13 EIRQ13 GPO RTC_OUT TIMA_4_PWM8 SDIO2_CK I2S3_MCK EVNTP313 Func_Grp2
8 3 3 1 PC14 XTAL32_0UT EIRQ14 GPO TIMA_4_PWM5 EVNTP314
9 4 4 2 PC15 XTAL32_IN EIRQ15 GPO TIMA_4_PWM6 EVNTP315
10 - - - VSS
11 - - - vce
12 5 5 3 PHO XTAL_EXT/XTAL_OUT EIRQO GPO TIMA_5_PwWM3
13 6 6 4 PH1 XTAL_IN EIRQ1 GPO TIMA_5_PwM4
14 7 7 5 NRST
15 8 - - PCo ADC12_IN10/CMP3_INP3 EIRQO GPO TIMA_2_PWM5 SDI02_D5 EVNTP300 EVENTOUT Func_Grpl
16 9 - - PC1 ADC12_IN11 EIRQ1 GPO TIMA_2_PWM6 SDIO2_D6 EVNTP301 EVENTOUT Func_Grpl
17 10 - - PC2 ADC1_IN12 EIRQ2 GPO TIMA_2_PWM7 EMB_IN3 SDI02_D7 EVNTP302 EVENTOUT Func_Grpl
18 11 - - PC3 ADC1_IN13/CMP1_INM2 EIRQ3 GPO TIMA_2_PWM8 SDIO1_WP EVNTP303 EVENTOUT Func_Grpl
19 - - - vce
20 12 8 6 AVSS
- - - - VREFL
21 - - - VREFH
22 13 9 7 AvVCC
23 14 10 8 PAO ADC1_INO®/CMP1_INP1 EIRQO/WKUPO_O GPO TIM4_2_OUH TIMA_2_PWM1/TIMA_2_CLKA TIMA_2_TRIG [SPI1_SS1 SDIO2_D4 EVNTP100 EVENTOUT Func_Grpl
24 15 11 - PA1 ADC1_IN1/CMP1_INP2 EIRQ1 GPO TIM4_2_OUL TIMA_2_PWM2/TIMA_2_CLKB |TIMA_3_TRIG SPI1_SS2 SDIO2_D5 EVNTP101 EVENTOUT Func_Grpl
25 16 12 - PA2 ADC1_IN2/CMP1_INP3 EIRQ2 GPO TIM4_2_OVH TIMA_2_PWM3 TIMA_5_PWM1/TIMA_5_CLKA SPI1_SS3 SDI02_D6 EVNTP102 EVENTOUT Func_Grpl
26 17 13 - PA3 ADC1_IN3/PGAVSS/CMP1_INP4 EIRQ3 GPO TIM4_2_0VL TIMA_2_PWM4 TIMA_5_PWM2/TIMA_5_CLKB SDI02_D7 EVNTP103 EVENTOUT Func_Grpl
27 18 - - AVSS
- - - - NC
28 19 - - AvCC
29 20 14 9 PA4 ADC12_IN4/CMP2_INP1/CMP3_INP4 |[EIRQ4 GPO TIM4_2_OWH TIMA_3_PWM5 USART2_CK KEYOUTO I2S1_EXCK EVNTP104 EVENTOUT Func_Grpl
30 21 15 - PA5 ADC12_IN5/CMP2_INP2 EIRQ5 GPO TIM4_2_OwWL TIMA_2_PWM1/TIMA_2_CLKA |TIMA_3_PWM6 TIMA_2_TRIG KEYOUT1 I2S1_MCK EVNTP105 EVENTOUT Func_Grpl
31 22 16 - PA6 ADC12_IN6/CMP2_INP3 EIRQ6 GPO TIMA_3_PWM1/TIMA_3_CLKA EMB_IN2 KEYOUT2 SDIO1_CMD EVNTP106 EVENTOUT Func_Grpl
32 23 17 - PA7 zsi;zgisz/CMPI_INMl/CMPZ_INMl/ EIRQ7 GPO TIM4_1_0OUL |TIM6_1_PWMB TIMA_1_PWM5 TIMA_3_PWM2/TIMA_3_CLKB EMB_IN3 KEYOUT3 SDIO2_WP EVNTP107 EVENTOUT Func_Grpl
33 24 - - |pca ADC1_IN14/CMP2_INM2 EIRQ4 GPO TIM4_2_OUH TIMA_3_PWM7 USART1_CK SDI02_CD EVNTP304 EVENTOUT Func_Grpl
34 25 - - |pcs ADC1_IN15/CMP3_INM2 EIRQS GPO TIM4_2_OUL TIMA_3_PWM8 SDI02_CMD EVNTP305 EVENTOUT Func_Grpl
35 26 18 - PBO ADC12_IN8/CMP3_INP1 EIRQO GPO TIM4_1_OVL |TIM6_2_PWMB TIMA_1_PWM6 TIMA_3_PwWM3 USART4_CK KEYOUT4 SDIO2_CMD EVNTP200 EVENTOUT Func_Grpl
36 27 19 10 PB1 ADC12_IN9/CMP3_INP2 EIRQ1/WKUPO_1 GPO TIM4_1_OWL |TIM6_3_PWMB TIMA_1_PWM7 TIMA_3_PwWM4 QSPI_QSSN KEYOUTS SDIO2_D3 I2S2_EXCK EVNTP201 EVENTOUT Func_Grpl
37 28 20 11 PB2 PVD2EXINP EIRQ2/WKUPO_2 GPO VCouT123 TIM6_TRIGB TIMA_1_PWM8 EMB_IN1 QSPI_QSIO3 SDIO2_D2 12S2_MCK EVNTP202 EVENTOUT Func_Grpl
38 - - PE7 EIRQ7 GPO ADTRG1 TIM6_TRIGA TIMA_1_TRIG USART1_CK EVENTOUT
39 - - - PE8 EIRQ8 GPO TIM4_1_OUL |TIM6_1_PWMB TIMA_1_PwWM5 EVENTOUT
40 - - - PE9 EIRQ9 GPO TIM4_1_OUH |TIM6_1_PWMA TIMA_1_PWM1/TIMA_1_CLKA EVENTOUT
41 - - - PE10O EIRQ10 GPO TIM4_1_0VL |TIM6_2_PWMB TIMA_1_PWM6 EVENTOUT
42 - - - PE11 EIRQ11 GPO TIM4_1_OVH |TIM6_2_PWMA TIMA_1_PWM2/TIMA_1_CLKB EVENTOUT
43 - - - PE12 EIRQ12 GPO TIM4_1_OWL |TIM6_3_PWMB TIMA_1_PWM7 SPI1_SS1 EVENTOUT Func_Grp2
44 - - - PE13 EIRQ13 GPO TIM4_1_OWH |TIM6_3_PWMA TIMA_1_PWM3 SPI1_SS2 EVENTOUT Func_Grp2
45 - - - PE14 EIRQ14 GPO TIM4_1_CLK TIMA_1_PWM4 SPI1_SS3 SDIO1_CD EVENTOUT Func_Grp2
46 - - - PE15 EIRQ15 GPO TIMA_1_PWM8 TIMA_5_TRIG EMB_IN2 USART4_CK SDIO1_wP EVENTOUT Func_Grp2
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Pin FuncO |Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Funcle Funcll (Funcl2(Funcl3 |Funcl4 Funcl5 Func16~31 |Func32~63
LQFP100 |LQFP64 |[QFN48 [QFN32 Name Analog EIRQ/WKUP TRACE/JTAG/SWD  —
GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA USART/SPI/QSPI KEY SDIO USBFS/I2S = = = EVNTPT EVENTOUT = Funcs

47 29 21 12 |PB1O EIRQ10 GPO ADTRG2 TIM4_2_OVH TIMA_2_PWM3 TIMA_5_PWM8 QSPI_QSIO2 SDIO1_D7 I2S3_EXCK EVNTP210 EVENTOUT Func_Grp2
48 30 22 13 |VCAP_1
49 31 23 14 |VSS
50 32 24 15 |vcc
51 33 25 16 |PB12 EIRQ12 GPO VCouT1l TIM4_2_OVL |TIM6_TRIGB TIMA_1_PWM8 EMB_IN2 QSPI_QSIO1 SDIO2_D1 I2S3_MCK EVNTP212 EVENTOUT Func_Grp2
52 34 26 17 PB13 EIRQ13 GPO vCcouT2 TIM4_1_OUL |TIM6_1_PWMB TIMA_1_PwWM5 QSPI_QSIOO SDIO2_DO EVNTP213 EVENTOUT Func_Grp2
53 35 27 18 PB14 EIRQ14 GPO VCouT3 TIM4_1_OVL |TIM6_2_PWMB TIMA_1_PWM6 QSPI_QSCK SDIO1_D6 EVNTP214 EVENTOUT Func_Grp2
54 36 28 19 PB15 EIRQ15 GPO RTC_OUT TIM4_1_OWL |TIM6_3_PWMB TIMA_1_PwWM7 TIMA_6_TRIG EMB_IN4 USART3_CK SDIO1_CK EVNTP215 EVENTOUT Func_Grp2
55 - - - PD8 EIRQ8 GPO TIM4_3_0UL TIMA_6_PWM1/TIMA_6_CLKA QSPI_QSIOO KEYOUT7 EVNTP408 EVENTOUT Func_Grp2
56 - - - PD9 EIRQ9 GPO TIM4_3_0VL TIMA_6_PWM2/TIMA_6_CLKB QSPI_QSIOl1 KEYOUT6 EVNTP409 EVENTOUT Func_Grp2
57 - - - PD10O EIRQ10 GPO TIM4_3_OwL TIMA_6_PwWM3 QSPI_QSIO2 KEYOUTS EVNTP410 EVENTOUT Func_Grp2
58 - - - PD11 EIRQ11 GPO TIM4_3_CLK TIMA_6_PWM4 QSPI_QSIO3 KEYOUT4 EVNTP411 EVENTOUT Func_Grp2
59 - - - PD12 EIRQ12 GPO TIMA_4_PWM1/TIMA_4_CLKA |TIMA_5_PWM5 EVNTP412 EVENTOUT
60 - - - PD13 EIRQ13 GPO TIMA_4_PWM2/TIMA_4_CLKB |TIMA_5_PWM6 EVNTP413 EVENTOUT
61 - - - PD14 EIRQ14 GPO TIMA_4_PWM3 TIMA_5_PWM7 EVNTP414 EVENTOUT
62 - - - PD15 EIRQ15 GPO TIMA_4_PWM4 TIMA_5_PWM8 EVNTP415 EVENTOUT
63 37 - - PCé6 EIRQ6 GPO TIMA_3_PWM1/TIMA_3_CLKA |TIMA_5_PWM8 QSPI_QSCK KEYOUT3 SDIO1_D6 EVNTP306 EVENTOUT Func_Grp2
64 38 - - PC7 EIRQ7 GPO TIM4_2_CLK TIMA_3_PWM2/TIMA_3_CLKB |TIMA_5_PWM7 QSPI_QSSN KEYOUT2 SDIO1_D7 I2S2_EXCK EVNTP307 EVENTOUT Func_Grp2
65 39 - - PC8 EIRQ8 GPO TIM4_2_OWH TIMA_3_PWM3 TIMA_5_PWM6 USART3_CK KEYOUT1 SDIO1_DO 12S2_MCK EVNTP308 EVENTOUT Func_Grp2
66 40 - - PCo EIRQ9 GPO MCO_2 TIM4_2_OwWL TIMA_3_PWM4 TIMA_5_PwWM5 KEYOUTO SDIO1_D1 EVNTP309 EVENTOUT Func_Grpl
67 41 29 20 PA8 EIRQ8/WKUP2_0 GPO MCO_1 TIM4_1_OUH |TIM6_1_PWMA TIMA_1_PWM1/TIMA_1_CLKA USART1_CK SDIO1_D1 USBFS_SOF EVNTP108 EVENTOUT Func_Grpl
68 42 30 - PA9 EIRQ9/WKUP2_1 GPO TIM4_1_OVH |TIM6_2_PWMA TIMA_1_PWM2/TIMA_1_CLKB SDIO1_D2 USBFS_VBUS EVNTP109 EVENTOUT Func_Grpl
69 43 31 - PALO EIRQ10/WKUP2_2 GPO TIM4_1_OWH |TIM6_3_PWMA TIMA_1_PwWM3 TIMA_5_TRIG SDIO1_CD USBFS_ID EVNTP110 EVENTOUT Func_Grpl
70 44 32 21 |PAll EIRQ11/WKUP2_3 GPO TIM4_1_CLK TIMA_1_PWM4 EMB_IN1 SDI02_CD USBFS_DM EVNTP111 EVENTOUT Func_Grpl
71 45 33 22 |PA12 EIRQ12/WKUP3_0 GPO TIM4_3_OWL |TIM6_TRIGA TIMA_1_TRIG TIMA_6_PWM1/TIMA_6_CLKA SDIO2_WP USBFS_DP EVNTP112 EVENTOUT Func_Grpl
72 46 34 23 |PA13 EIRQ13/WKUP3_1 JTMS_SWDIO GPO TIMA_2_PWM5 TIMA_6_PWM2/TIMA_6_CLKB SPI2_SS1 SDI02_D3 EVNTP113 EVENTOUT Func_Grpl
73 - - - VCAP_2
74 a7 35 - VSS
75 48 36 24 |VCC
76 49 37 25 PA14 EIRQ14/WKUP3_2 JTCK_SWCLK GPO TIMA_2_PWM6 TIMA_6_PWM3 TIMA_4_TRIG [SPI2_SS2 SDIO2_D2 I2S1_EXCK EVNTP114 EVENTOUT Func_Grpl
77 50 38 26 PA15 EIRQ15/WKUP3_3 JTDI GPO TIMA_2_PWM1/TIMA_2_CLKA |TIMA_6_PWM4 TIMA_2_TRIG [SPI2_SS3 SDIO2_D1 I2S1_MCK EVNTP115 EVENTOUT Func_Grpl
78 51 - - PC10 EIRQ10 GPO TIM4_3_OUH TIMA_2_PWM7 TIMA_5_PWM1/TIMA_5_CLKA SDIO1_D2 EVNTP310 EVENTOUT Func_Grpl
79 52 - - PC11 EIRQ11 GPO TIM4_3_OVH TIMA_2_PWM8 TIMA_5_PWM2/TIMA_5_CLKB SDIO1_D3 EVNTP311 EVENTOUT Func_Grpl
80 53 - - PC12 EIRQ12 GPO TIM4_3_OWH TIMA_4_TRIG TIMA_5_PwWM3 SDIO1_CK EVNTP312 EVENTOUT Func_Grpl
81 - - - PDO EIRQO GPO VCcouT123 TIMA_5_PwM4 EVNTP400 EVENTOUT Func_Grpl
82 - - - PD1 EIRQ1 GPO TIMA_3_TRIG TIMA_6_PWM5 EVNTP401 EVENTOUT Func_Grpl
83 54 - - PD2 EIRQ2 GPO TIMA_2_PWM4 TIMA_6_PWM6 SDIO1_CMD EVNTP402 EVENTOUT Func_Grpl
84 - - - PD3 EIRQ3 GPO VCouT1l TIMA_6_PWM7 EVNTP403 EVENTOUT
85 - - - PD4 EIRQ4 GPO VCouT2 TIMA_6_PWM8 EVNTP404 EVENTOUT
86 - - - PD5 EIRQ5 GPO VCOoUT3 EVNTP405 EVENTOUT
87 - - - PD6 EIRQ6 GPO USART2_CK EVNTP406 EVENTOUT
88 - - - PD7 EIRQ7 GPO USART2_CK EVNTP407 EVENTOUT
89 55 39 27 PB3 EIRQ3/WKUPO_3 JTDO_TRACESWO GPO FCMREF TIM4_3_CLK TIMA_2_PWM2/TIMA_2_CLKB |TIMA_6_PWM5 SDI02_DO EVNTP203 EVENTOUT Func_Grp2
90 56 40 28 PB4 EIRQ4/WKUP1_0 NJTRST GPO TIM4_3_OwWL TIMA_3_PWM1/TIMA_3_CLKA |TIMA_6_PWM6 SDIO1_DO EVNTP204 EVENTOUT Func_Grp2
91 57 41 29 PB5 EIRQ5/WKUP1_1 GPO TIM4_3_OWH TIMA_3_PWM2/TIMA_3_CLKB |TIMA_6_PWM7 SDIO1_D3 I12S4_EXCK EVNTP205 EVENTOUT Func_Grp2
92 58 42 - PB6 EIRQ6/WKUP1_2 GPO ADTRG2 TIM4_3_0VL TIMA_4_PWM1/TIMA_4_CLKA |TIMA_6_PWM8 SDIO2_CK 12S4_MCK EVNTP206 EVENTOUT Func_Grp2
93 59 43 - PB7 EIRQ7/WKUP1_3 GPO ADTRG1L TIM4_3_OVH TIMA_4_PWM2/TIMA_4_CLKB SDIO1_DO EVNTP207 EVENTOUT Func_Grp2
94 60 44 30 (PB11/MD NMI EVNTP211
95 61 45 - PB8 EIRQ8 GPO TIM4_3_0UL TIMA_4_PWM3 KEYOUT7 SDIO1_D4 USBFS_DRVVBUS EVNTP208 EVENTOUT Func_Grp2
96 62 46 - PB9 EIRQ9 GPO TIM4_3_OUH TIMA_4_PWM4 TIMA_6_TRIG SPI2_SS1 KEYOUT6 SDIO1_D5 EVNTP209 EVENTOUT Func_Grp2
97 - - - PEO EIRQO GPO MCO_1 TIMA_4_TRIG SPI2_SS2 EVENTOUT Func_Grp2
98 - - - PE1 EIRQ1 GPO MCO_2 TIM4_3_CLK SPI2_SS3 EVENTOUT Func_Grp2
99 63 a7 - VSS

HC32F45x RIEIEFM _Revl.12

31/97


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

XIAOHUA SEMICONDUCTOR

XHSClj‘ﬁiﬁE"ﬂ; www . xhsc.com.cn

pi Func@ |Funcl Func2 Func3 Func4 Func5 Funcé Func7 Func8 Func9 Func1e Funcll |Funcl2 |Funcl3 |Funcl4 Funcl5 Funcl16~31 (Func32~63
in
LQFP100 |LQFP64 |[QFN48 [QFN32 N Analog EIRQ/WKUP TRACE/JTAG/SWD  —
ame GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA USART/SPI/QSPI KEY SDIO USBFS/I2S = = = EVNTPT EVENTOUT = Funcs
100 64 48 - vce
- - - - |nc

b=
R, B 64 M5|HISZIF Func32~63 IhEEERE, Func32~63 FEASRITEESINEE (B8 USART, SPI, I2C, I2S, CAN), &4 Func_Grpl, Func_Grp2. F4iEESER 2-2
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+& 2-2 Func32~63 &
Func32 Func33 Func34 Func35 Func36 Func37 Func38 Func39 Func40 Func41l Func42 Func43 Func44 Func45 Func46 Func47
Func_Grpl USART1_TX USART1_RX USART1_RTS USART1_CTS USART2_TX USART2_RX USART2_RTS USART2_CTS SPI1_MOSI SPI1_MISO SPI1_SS0O SPI1_SCK SPI2_MOSI SPI2_MISO SPI2_SS0O SPI2_SCK
Func_Grp2 USART3_TX USART3_RX USART3_RTS USART3_CTS USART4_TX USART4_RX USART4_RTS USART4_CTS SPI3_MOSI SPI3_MISO SPI3_SS0 SPI3_SCK SPI4_MOSI SPI4_MISO SPI4_SS0 SPI4_SCK
Func48 Func49 Func50 Func51 Func52 Func53 Func54 Func55 Func56 Func57 Func58 Func59 Func60 Func61 Func62 Func63
Func_Grpl I2C1_SDA I2C1_SCL I2C2_SDA I2C2_SCL I2S1_SD I2S1_SDIN I2S1_WS I2S1_CK 12S2_SD I2S2_SDIN I2S2_WS 12S2_CK
Func_Grp2 I2C3_SDA I2C3_SCL CAN_TxD CAN_RxD 12S3_SD I2S3_SDIN I2S3_WS I12S3_CK 1254_SD 12S4_SDIN 12S4_WS 12S54_CK
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® 2-3 mAORE

Bits Pin Count
Package Zﬁ;:’
P l15/14 13121116, 9 8 7 6 5 4 3 2 1 0| Total
LQFP100O® PortA oioioioioioioioioioioioioioioio 16 83
PortB oioioioioiojioioioioioioioioioio/| 16
PortC oioioioioiojioioioioioioioioioio/| 16
PortD oioioioioioio0io0io0io0io0i0i0io0ioio]| 16
PortE oioioioioiojioioioioioioioioioio]| 16
PortH S e e i R e i i B B o B B o B ) 3
LQFP64 PortA oioioioioioioioioioioioioioioio 16 52
PortB oioio;ioiojio0o;0;i0i0ji0ji0ji0O;0i0ioO;ioO]| 16
PortC oioioioioioio0io0io0io0oio0i0i0io0ioio]| 16
PortD i B T R T T T B B e S o T R 1
PortH S e e i R e i i B B o B B o B ) 3
QFN48 PortA oioiojioioioioio0oioioioio0oio0ioioio 16 38
PortB oioio;ioiojio0;0;i0i0ji0jiO0ji0O;0i0ioO;ioO]| 16
PortC O [ 0 0 B === is s = = = 3
PortH = = E =i s = s e = 00 0 3
QFN32 PortA 0Oi0iO0Oi0iO0Oi—i—i0i—-i{—i=i0i—-i=—i—=:0 8 25
PortB oioioio0oioioO0ji—-i-—i—-—i=-—it0i0i0i0ioi~- |11
PortC O {0 {0 = i — i — & — & — & =& — & — & —§ =i - i — i — 3
PortH == E =i e s s e = 00 0 3
15{14:13/12:11/160: 9 {8 {76 {54 :3:i2:1:0
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&® 2-4 ERIIEENINE

Port i} FriRtH IR=hEES 5V & &
PortA PAO~PA10 = SZe ®,+F,5 2o

PA13~PA15

PA11l, PA12 SHF XH ®,%,5 RZHF
PortB PBO~PB10O, S X ®,%,= S o+

PB12~PB15

PB11 SEe - - S BMANEH
PortC PCO~PC15 ZF 25 ®,%,5 XHF x
PortD PDO~PD15 25 <H ®,%,5 XH
PortE PEO~PE15 25 <t ®,%,5 XH
PortH PHO~PH2 = S ’®,+H,5 25

F:
- FAfEREINTHEERY, MANBEASSTF VREFH/AVCC,

HC32F45x R5I#IEFM _Revl.12 35/97


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

XRSC

INEE S

XIAOHUA SEMICONDUCTOR

www . xhsc.com.cn

2.3 5| #IThEEIREA

& 2-5 SIHITHEEHRA

351 Thaes I/0 AR
Power vce I IR
VSS I F R
VCAP_1~2 10 | iZEE
AVCC I TR R
AVSS I IR R
VREFH I BiNSE BE
VREFL I BiNSE BE
System NRST I SfI5IM, KEX
MD I RICS R
PVD PVD2EXINP I PVD2 SMERIIA LR EEIE
Clock XTAL_IN 10 | SMBERSEhE SR EO
XTAL_EXT/XTAL_OUT I0 | XTAL_EXT SMEBESEREAN
XTAL32_IN SMEREIRTE (32K) IR%28ED
XTAL32_OUT
MCO_1~2 RERBY $hid
GPIOxy (x= A~E,H,
GPIO I0 | BAMANEG
y=0~15)
EVENTOUT EVENTOUT 0 Cortex-M4 CPU SE#imt
EIRQ EIRQx (x=0~15) I Bl RSN
WKUPx_y (x,y=0~3) I PowerDown #RI{IMERIRERIAIN
NMI I JETT AR SNEB AR BT
Event
bort EVNTPxy (x=1~4, y=0~15) | IO | SBfigOiNEHIIEE
Key KEYOUTX (x=0~7) 0 KEYSCAN HfEkaithE S
JTAG/SWD | JTCK_SWCLK I FELIARED
JTMS_SWDIO 10
JTDO_TRACESWO 0
JTDI I
NJTRST I
TRACE TRACECK 0 EREREIA )2 B fhdd
TRACEDO~3 0 RERIAR SR L
FCM FCMREF I B SRR I AR S MER B M B Srhaai N\
RTC RTCOUT 0 1Hz B $piaH
Timer4 TIM4_x_CLK I A GRE T (ML
(x=1~3) TIM4_x_OUH I0 | PWM %O U MBSt

HC32F45x R5I#IEFM _Revl.12
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%5 Thie® I/0 iHEA
TIM4_x_OUL I0 | PWM %O U HE%HItH
TIM4_x_OVH I0 | PWM %OV HEHtH
TIM4_x_OVL I0 | PWMimO V 8%
TIM4_x_OWH I0 | PWMimO W HE%IH
TIM4_x_OWL I0 | PWM %O W Bt
Timer6 TIM6_TRIGA I SMERE MR AT
(x=1~3) TIM6_TRIGB I SMERE AR B HIN
TIM6_x_PWMA I0 | SMERSEMRL RIS PWM i 46 H
TIM6_x_PWMB I0 | SMERSEMRRIMANEL PWM i 46 H
TimerA TIMA_x_TRIG I SMERSE AR I
(x=1~6) TIMA_x_PWM1/TIMA_x_CLKA | I0 | JMBEMARKLIMAD PWM i O H Sk 4ed shis Q5N
TIMA_x_PWM2/TIMA_x_CLKB | IO | 5MERSSMFARAZIMNEE PWM i O %6 B 5 i+ $R A Shim O 4\
TIMA_x_PWMy (y=3~8) I0 | SMERSEHFAbARIAG PWM iROEmE
EMB EMB_INx (x=1~4) I Groupx (x=1~4)IHOBANZHIES
USARTx USARTx_TX 10 | RIEEIE
(x=1~4) USARTx_RX I0 | ¥R
USARTx_CK I0 | @fEEsh
USARTx_RTS 0 BRERIEES
USARTx_CTS ERERIEES
SPIx SPIx_MISO I0 | EWN/ ML EIRERS R
(x=1~4) SPIx_MOSI I0 | Fiad/ M NEEEE S M
SPIx_SCK I0 | fZHiEtsh
SPIx_SSO I0 | MHLERIENGAES R
SPIx_SS1~3 0 MMESZE R 5| R
QSPI QSPI_QSIO0~3 10 | #iE%
QSPI_QSCK B i
QSPI_QSSN MANESE
I2Cx I2Cx_SCL 10 | RHgphsk
(x=1~3) I2Cx_SDA 10 | #iE%
I2Sx I2Sx_SD I0 | S1TEURE
(x=1~4) I2Sx_SDIN I ST BITHIRBAN
I2Sx_WS I0 | &%
I12Sx_CK I0 | SB7AEP
I2Sx_EXCK SMERETHRIR
I2Sx_MCK FEF
CAN CAN_TxD RiXEAE
CAN_RxD USRI
SDIOx SDIOX_Dy (y=0-~7) 10 | SD#iRiES

HC32F45x R5I#IEFM _Revl.12
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%5 Thie® I/0 iHEA
SDIOx_CK 0 SD B i IE S
SDIOX_CMD I0 | SD ®#<FEEES
SDIOx_CD I SD RIRFIREES
SDIOXx_WP I SD RERIPRSES
USBFS USBFS_DM I0 | USBFS F.L£&PHY D-155
USBFS_DP I0 | USBFS K L£3 PHY D+E5
USBFS_VBUS I USBFS VBUS &5
USBFS_ID I USBFS IDfES
USBFS_SOF 0 USBFS SOF aiitiiEs
USBFS_DRVVBUS 0 USBFS VBUS JREpiFa{ES
CMPx VCOUT1 0 BN ROEE 1 ERAE
(x=1~3) VCOoUT2 0 EIAELEIEE 2 SR H
VCOUT3 0 B RIEE 3 R
VCOUT123 0 BRI BOEE 1~3 455 OR #it
CMPx_INPy I TEIMEEiESEIE x [EREBE y #A
CMPx_INMy I EIAEL IR ERIEE x AREBE v A
ADC ADTRG1 I ADC1 AD HE#SMBRBENR
ADTRG2 I ADC2 AD HE#SMBRBENR
ADC1_INx (x=0~3,12~15) |I ADC1 JMEBAEIAN RO
ADC12_INx (x=4~11) I ADC1 5 ADC2 HAIMBIEIMENIRD
PGAVSS I PGA Ground A

HC32F45x R5I#IEFM _Revl.12
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2.4 5| HMERIREA

& 2-6 SIHMERIHA

Bl fEFEA
vcC IR, #1.8V~3.6VBE, HMiLS5 VSS 5IHMEERER (SEBSFY)
VSS BiRM, #E oV
VCAP_1~2 MIZBE, FbE5S VSS 5IRMERR, URERZBE (ZEBUT)
AvCC RINEEIR, LARIMRIRME, #5 VCCHERREE (SEBSHE)
TMERRIMIREIRE, 155 VCC 181
AVSS/VREFL RINRIR / S EBE, &S5 AVSS HHRRE (SEBSFY)
TMERRIMEIRES, 755 VSS 188
VREFH ADC1, ADC2 MR\ SEBE, EFR&=T AVCCHIBE
AR ADC BY, 355 AVCC 5@i%
PB11/MD RN, BEEANBNIRT. EMI5IF (NRST) ##ix (MERTFEATEF) B, NEHCAE
EREBF, HEEBHE (4.7KQ) T vCC (EhD)
NRST SIS, {RER. FMEMRBHZEBEMAEER VCC (LD
Pxy, x=A~E,H, | @MA5IH. BERANINGEN, MNEEFEBT 5V, AEEMENE, RINBEFEZEL
y=0~15 VREFH/AVCC

MERNAT, s&EFBMEE VCC (kh) /vSS (FhD)

HC32F45x R5I#IEFM _Revl.12
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3 S (ECs)
3.1 884

EXLRITHIE, FIEBERL VSS e,
3.1.1x/MEMmAE

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

3.1.2H8F
BRIESRIIREE, BBIBUREREE Ta = 25 °C. VCC = 3.3 V £@F@ETEHREHENRDH
B3,

3.1.3 8B4
BRIEASRUIREE, BMFTEMAMAREIIE, NEgitEE,

3.1.4 51 H8BE

3-1 (&) HERTHAFNESIMS AR,
3.1.55|fIaNBE
3-1 (B) RERTRESIM EBNBENNESE,

MCU pin ] MCU pin

— @)

3-1 SIHAHEFMG (B) SRARENE (B)
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3.1.6HFAZE

AVSS/VREFL

| SERYAY |
NP | DRI A2 |
! RIERAM (4KB) |
> VDDRIF
r-r—- " """-" " "-—""—""—¥——- ‘|
BN :
2zl I
GPIOs [ | Jo
s [] we || = |
|
riiga ||
VCAP_1 (CPU. E=9MgAn ||
VCAP_2 Tzﬁ : RAM) :
il - | |
2 x 0.047uFs I |
2 x 0.1uF | |
VCCx | |
——  AEE  [—e—> |
5 x 100nF+ | |
1 x 4.7uF ® | Flash |
T VSSx 4‘| |
) I — |
i€ 1
» RCs...
> PLLs. ..
AVCCx
2% (1uF+0.1uF s
X ur+0.1u
VREFH ADCe
]--V PGA
CMPs
1uF+0.1uF DACs
Avssr—i

3-2 HFEAZR (HC32F451PETB-LQFP100 / HC32F452PETB-LQFP100)

HC32F45x R5I#IEFM _Revl.12
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fpe—

AVSS
AVSS/VREFLL[Fj

i SRESB |
»—o BEEEETE
| ®isRrAM (4KB) |
»  VDDRE:
r-r--"-""-""""""" ""—"="—"=—="=—=- 1
PN :
B
- 10 |
GPIOs [ | o Egéﬁe Bi8 |
|
miZzEEeg ||
(CPU. #FIM& ||
VCAP_1 I FNRAM) I
1 | I
_L. L | | |
1 x 0.1uF&} | |
1 x 0.22uF | |
VCCx . | |
f}uqu- BESE  |—e—> |
3 x 100nF+ | |
1 x 4.7uF [ ] Flash |
1 L - = |
> B
> RCs...
> PLLs...
AVCC/VREFH
-
AVCC L[j
R
2x (1uF+0.1uF)
ADCs
PGA
CMPs
DACs

3-3 HFAE (HC32F451KETB-LQFP64 / HC32F452KETB-LQFP64)
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=
AVSS/VREFL

i SRESB |
NP { IeAR Y 58 |
| ®isRrAM (4KB) |
»  VDDRE
r-r—- " """-" " "-—""—""—¥——- ‘|
BN :
B
- 10 |
GPIOs [ | o Egéﬁe Bi8 |
I
meogiEer ||
(CPU. #=FIME ||
VCAP_1 I FNRAM) I
1 | I
_L, L | |
1 x 0.1uFs | |
1 x 0.22uF | |
VCCx . | |
j-—.— BESE  |—e—> |
3 x 100nF+ | |
1 x 4.7uF [ ] | Flash I
1 L - = |
> B
» RCs...
> PLLs...
AVCC/VREFH
-
L F———’
E
1uF+0.1uF
ADCs
PGA
CMPs
DACs

3-4 BFAR (HC32F451JEUB-QFN48TR / HC32F452JEUB-QFN48TR)
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i e, |
>—o B
| ®isRAM (4KB) |
»  VDDRE
r—_—_—_—_= = - '|
BN :
B
- 10 |
GPIOs [ | o Eg;ﬁ Bi8 |
I
misEeE ||
(CPU. #=FIME ||
VCAP_1 I FIRAM) |
J_ (I | |
1 x 0.1uF= I I
1 x 0.22uF | |
VCCx i | |
j-—.— BESE  |—e—> |
2 x 100nF+ I |
1 x 4.7uF ® } Flash |
L - = |
> .
> RCs...
> PLLs...
AVCC/VREFH
.
L |—>
1uF+0.1uF LSLE
ADCs
PGA
-
AVSS/VREFL

3-5 HFEAR (HC32F451FEUB-TFN32TR / HC32F452FEUB-TFN32TR)

1. 4.7uF BEBBHMIVEE VCC 5IfZz—

2. AVSS=VSS,

3. SMEIREM (%0 VCC/VSS, AVCC/AVSS. . .) BAER ERIGEREEER LB, XLk
BAKMREFERET PCB TEMELSIM, UHRSBGERELE, FENEERKSE
BRFEE PCB R 54N, XAJRES B4 TIERER,

4. SHBVCAP_1/VCAP_2 BRMEMAMBAINT: 1) AN VCAP_1 M VCAP_2 BN
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OH, SNERETLUER 0.047uF & 0. 1uF B (BFER 0.094uF & 0.2uF),
2) 3F VCAP_1 EHIEEH, SJLMER 0. 1uF & 0.22uF BR, MigHBEXRERY,

MiZ B ERIISEPFEEL VCAP_1/VCAP_2 78, —/AE, B\ VCAP_1/VCAP_2 &
EMSARFE SR FRAYIE], AR AT RIRIAEES; B—HE, RAR VCAP_1/VCAP_2 &
IEKFEEERYE], BRMIRHERNEHESRY (EMC) . AR RILRIERHRES MRS
MARENER, ERRARERNNEBERE, HHB VCAP_1/VCAP_2 BRBREMNNS
PWC_PWRC3.PDTS MR {EAITES, VCAP_1/VCAP_2 EAEN 0. 2uF & 0.22uF
B, EEEHNEBRIN AR PWC_PWRC3.PDTS {iI;&%, VCAP_1/VCAP_2 HERA
£ 0.094uF & 0. LuF BY, REEH#H NI BEN Z FiHf R PWC_PWRC3. PDTS i &1l

)
o
>

P

5. FAERMBEMRBETIGINEEBERERES| VCAP_1 (8 VCAP_1/VCAP_2) 5|HISEIRAY,
FEAE CexTIRIERANREHERHTE, BAE CexTHM ESR EXRIUT:
% 3-1 VCAP_1/VCAP_2 T{F&ft
Be s St
Cexr IR BB R A E 0.047uF / O.1uF / 0.22uF
ESR INEREB AR E R EXEEESR < 0.3 Q
3.1.7HEFENS
ICC
/R vee
[ W, L
- AVCC

3-6 HFUEENERR
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3.2 BMEAITEE
INRAFESR A EHFBIR 3-2 BESL
® 3-3 HRRMANR 3-4

PIFERFIENENRATEE, WAIEESESERALIR, XEH

BEREFENS, AFAEKRESRGEXLEFETRER, KPTEERATEER G TS MmSE

freyrI S,

® 3-2 HEHE
TEs mE =®/IME mAE =28 7]
Vee—Vss SNEREEREE (3% AVCC. VCC) -0.3 4.0
SVt /ES |l _EBRNEBE 2 Vss—0.3 VCC+4 .0 (&K5.8V) v

Vin PA11/USBFS_DM#IPA12/USBFS_DP3|iI Lt
56 N B Vss—0.3 4.0
Vesograwy | ERERARARARFE (A PEIERY) BEE 3.3.5 BagEK -
1. EARAFMSEEN, FRrEEHERE (VCC. AVCC) FiEHh (VSS. AVSS) SIRIATIALZLIEREE)
SMNEBER TR,
2. DIRERERE VinHIRAE, EXAFHNRAENERENESR, B8R
3. % 3-3,
% 3-3 ms
Be e BAE | &
STuec TN VCCx BEAMMAR (B O 240
STuss TS VSSx BHMAMRETR (BER) O 240
Tvec TG VOO BFAMRARR (B O 100
Tuss TG VSS, BHEMBARR CEBR) O 100
Ny 8 1/0 FEHI3 I H0H LR a5 40 mA
R 1/0 FHEHI3IHI0M LR ~40
o P 1/0 M3 M R0 R 120
B 1/0 M3 B L8 S -120

1. EAWHSEEN, FREERIR (VCC. AVCC) M (VSS. AVSS) SIMIMATIALEREE]

SMNERER TR,
R 3-4 PS4
EhEs IE BE BA(]
Tste B EEEE -55 % +125 °C
T3 BALEER 125 °C
HC32F45x RFI%IEFM _Revl.12 46/97
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3.3 TEKH
3.3. 1 BATEEN
* 3-5 BAIERN
#s 28 &1 RIME | RE(E RAE | B
BEmE
PWRC2.DVS=00 0 - 200
PWRC2.DDAS=1111
SRR [V
fheik AEB AHB B EhifiER PWRC2.DVS=11 0 - 168 MHz
PWRC2.DDAS=1111
BIREER
PWRC2.DVS=10 0 - 8
PWRC2.DDAS=1000
Vee T ERE - 1.8 - 3.6
Vavec® | BIATIFEBE - 1.8 -
SVMES H_ LR BE 2 V< VCC < 3.6V -0.3 -
& veC < 2V -0.3 - 5.2 Vv
Vin PA11/USBFS_DM
PA12/USBFS_DP -0.3 - Vec+0.3
5BV N B E
T3 5REE -40 - 125 °C

1. EFERIE
2. FH1FE VREFH 3IH), MARMEETRFMH: Vavce-Vrern < 1.2 Vo
3. EFBRERIFEST Vct0.3, HMRIEAER Eh/ THIEBM,
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3.3.2 k8 / EHEENIEFHE

TA BRM—RR TR

#® 3-6 LM / HENTERMG

7S 2 R/IME =N BBl
VCC LFediaR=E 20 20000
b VCC FHsBaEE 20 20000 Hs/V
3.3.3 EfufBiFETIERFE
+*® 3-7 SUMBFEEHIERFYE
#s g &1 RME | HEME | mAE | $
BEEEN ICG1.BOR_LEV[1:0]=00 1.88 1.99 2.09 Vv
BORHYM ICG1.BOR_LEV [1:0]=01| 1.99 | 2.09 | 2.20 | V
Yoor MesE ICG1.BOR_LEV [1:0]=10 | 2.09 | 2.20 | 2.30 | V
ICG1.BOR_LEV [1:0]=11| 2.30 | 2.40 | 2.51 | V
SRR ICG1.BOR_LEV[1:0]=00 1.80 | 1.90 | 2.00 | V
BIEREL ICG1.BOR_LEV [1:0]=01| 1.90 2.00 2.10 Vv
ICG1.BOR_LEV [1:0]=10 | 2.00 | 2.10 | 2.20 | V
ICG1.BOR_LEV [1:0]=11| 2.20 | 2.30 | 2.40 | V
BEEEN PVD1LVL[2:0]=000 1.99 2.09 2.20 Vv
PVD1LVL[2:0]=001 2.09 | 2.20 | 2.30 | V
PVD1LVL[2:0]=010 2.30 | 2.40 | 2.51 | V
PVD1M%M PVD1LVL[2:0]=011 2.54 | 2.67 | 2.79 v
Yo BE® PVD1LVL[2:0]=100 2.65 | 2.77 | 2.90 | V
PVD1LVL[2:0]=101 2.75 | 2.88 | 3.00 | V
PVD1LVL[2:0]=110 2.85 | 2.98 | 3.11 | V
PVD1LVL[2:0]=111 2.96 | 3.08 | 3.21 | V
SIEEL PVD1LVL[2:0]=000 1.90 2.00 2.10 Vv
BIEREL PVD1LVL[2:0]=001 2.00 2.10 2.20 Vv
PVD1LVL[2:0]=010 2.20 | 2.30 | 2.40 | V
PVD1LVL[2:0]=011 2.43 | 2.55 | 2.67 | V
PVD1LVL[2:0]=100 2.53 | 2.65 | 2.77 | V
PVD1LVL[2:0]=101 2.63 | 2.75 | 2.87 | V
PVD1LVL[2:0]=110 2.73 | 2.85 | 2.97 | V
PVD1LVL[2:0]=111 2.83 | 2.95 | 3.07 | V
BEERE PVD2LVL[2:0]=000 2.09 | 2.20 | 2.30 | V
Vevp2 PVD2IEH PVD2LVL[2:0]=001 2.30 | 2.40 | 2.51 | V
HE®
PVD2LVL[2:0]=010 2.54 | 2.67 | 2.79 v
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s 8 #4 RIME | BEE | RKE | £
PVD2LVL[2:0]=011 2.65 2.77 2.90 Vv
PVD2LVL[2:0]=100 2.75 2.88 3.00 Vv
PVD2LVL[2:0]=101 2.85 2.98 3.11 \'
PVD2LVL[2:0]=110 2.96 3.08 3.21 Vv
PVD2LVL[2:0]=111® 1.05 1.15 1.25 Vv
SIEEL PVD2LVL[2:0]=000 2.00 2.10 2.20 Vv
B{EEET PVD2LVL[2:0]=001 2.20 2.30 2.40 Vv
PVD2LVL[2:0]=010 2.43 2.55 2.67 Vv
PVD2LVL[2:0]=011 2.53 2.65 2.77 Vv
PVD2LVL[2:0]=100 2.63 2.75 2.87 Vv
PVD2LVL[2:0]=101 2.73 2.85 2.97 Vv
PVD2LVL[2:0]=110 2.83 2.95 3.07 Vv
PVD2LVL[2:0]=111®@ 1.00 1.10 1.20 Vv
PVD1,2
vadhyst - 100 - mV
BRI )
Voo (D) LH/#EE | EAEAVPOR 1.60 1.68 1.76
POR
SuERE TB&HAVPDR 1.56 1.64 1.72
Veorhyst | POR iR - 40 - mV
AEsE L
FEETRYRIE
TrusH B (POR - 100 150 mA
I MFFHLIR
[i3)
NRSTE 1L
TnrsT . 500 - - ns
=EEE
PVD1&E1i
T1pvo1 . 300 380 460 ps
fRBRBYIE]
PVD2E1iI
T1pvb2 . 300 380 460 us
fRBRBYIE]
NRSTE 1
TinrsT . 25 35 50 us
fiR PRAY 8]
AEBE AL
TrpT . 140 160 200 us
B ig]
BORE i
TrsTBOR . 440 520 610 ps
fRBRBYIE]
rBE[
TrsTPoR . - 2500 3000 Ms
fRBRBYIE]
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1. 2RI,

2. PVD2LVDL[2:0] = 1118Y, LLEREEER PVD2EXINP BHIBIIMBIENELIREE,

3. PVD1 IEMEBER VCC BE TRV MEE ;£ PVD2LVL[2:0]i&E 9 111 BY PVD2 ¥
B[EZ PVDEXINP EBBE TRV MERE, £ PVD2LVD[2:0]i&EHN 111 ZIM9ER
PVD2 WSiMEEER VCC BE TSI B E,

4. PVD1,2 #EiHRE VCC EARMEMEBES VCC TR NEBENEE,

VCC LHBIH PVD1 WEMEBE=Vpvdl+Vpvdhyst;
VCC EHBEIH PVD2 IMEBE=Vpvd2+Vpvdhyst,

3.3. 4 (HEBEFFY

EIEMR SN SUNRERERE, HREEIEBE. MREE. I/0 sIlaH. SHRHGEE. T
SRR, 1/0 SIMIFFRER, EFEFERFIUEURETIARES.

3-6 HBHRHEENELRFNEATBAHEHINESE. ATFMASHEITE THEEENE
EERBEEREFRMG T BT —EZITE FLASH BT R3S H,

BIAFMOT:

1) FrE I/0 SIHERTFRmAER, VCC 3 VSS tA#ESE (Bh#EH).

2) HHRRAFEESERER fuck=200MHz, SFEEN fick=168MHz/120MHZz/24MHZz 0
BRERT fuck=8MHz /1MHzZ,

3) RSN EBITIEEIN ICC_RUN, ARBE&EIL ICC_SLEEP,{F1ER3{ ICC_STP, &
BRI\ ICC_PD LUK Dhrystone T{F&3{ ICC_DHRYSTONE,

4) 5MzBEIE ON/OFF BE&E AFRERNHIE,

5) BEEERN fuck=200MHz. SFER fick=168MHz/120MHz T PLL &t FHBRZ.
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& 3-8 EEEEREFERE

Ta FEamilig Uni
#X | Parameter Symbol 1% -
(°c) Min | Typ® | Max(® t
while(l) ,21&
ﬁ% —40 - 16 - mA
. Thck= IREFFHOFF
RIS ICC_RUN
) 200MHz while(1) , 1%
=M -40 - 29 - mA
RETEHON
CACHE OFF -40 - 17 - mA
ICC_DHRYSTONE
CACHE ON -40 - 19 - mA
SIRRATEOFF -40 - 11 - mA
ICC_SLEEP
SARRATEFON -40 - 24 - mA
while(l) ,£1&
25 - 16 - mA
IRETEROFF
ICC_RUN
while(l),2#&
25 - 29 - mA
RETEHON
CACHE OFF 25 - 17 - mA
ICC_DHRYSTONE
CACHE ON 25 - 19 - mA
SIRRATEOFF 25 - 11 - mA
ICC_SLEEP
2 IEIRBTEFHON 25 - 24 - mA
while(1),%1 22
85 - - mA
IRETEROFF
ICC_RUN
while(1) , 1% 35
85 - - mA
RETEHON
CACHE OFF 85 - - 22 mA
ICC_DHRYSTONE
CACHE ON 85 - - 25 mA
SIRRATEOFF 85 - - 17 mA
ICC_SLEEP
2IEIRETEFHON 85 - - 30 mA
while(l) ,£1&
105 - - 25 mA
RESFHOFF
ICC_RUN
while(l),2H& 105
- - 39 mA
RETEON
CACHE OFF 105 - - 24 mA
ICC_DHRYSTONE
CACHE ON 105 - - 29 mA
SIRRATEOFF 105 - - 21 mA
ICC_SLEEP
2 IEIRBTEFHON 105 - - 34 mA

1. Typ BEFH Vcc=3.3V

2. Max BEFMH Vec=1.8~3.6V
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& 3-9 FERAEFEFE1

Ta FEamFg X
#xX | Parameter Symbol i ; Unit
(°C) | Min | Typ® | Max®
while (1) ,£1&ER
N -40 - 13 - | mA
=R fhek= BY$HOFF
i ICC_RUN
B | 168MHz while (1) ,£1&ER
-40 - 23 - mA
BYEHON
CACHE OFF -40 - 14 - mA
ICC_DHRYSTONE
CACHE ON -40 - 15 - mA
SIERATEHOFF -40 - 9 - mA
ICC_SLEEP
SREIRATEION -40 - 19 - mA
while (1) ,£1&ER
25 - 13 - mA
B$HOFF
ICC_RUN
while(1) ,2i&EHR
25 - 23 - mA
BYEHON
CACHE OFF 25 - 14 - mA
ICC_DHRYSTONE
CACHE ON 25 - 15 - mA
SIERATEHOFF 25 - 9 - mA
ICC_SLEEP
SIERETEHON 25 - 19 - mA
while (1), 2%k 18
85 - - mA
B$HOFF
ICC_RUN
while (1) ,2#ER 28
85 - - mA
BYEHON
CACHE OFF 85 - - 18 mA
ICC_DHRYSTONE
CACHE ON 85 - - 20 mA
SEIREYEPOFF 85 - - 14 mA
ICC_SLEEP
SIERETEHON 85 - - 24 mA
while (1) ,£1&ER
105 - - 20 mA
BY$OFF
ICC_RUN
while(1) ,2i&EHR 105
- - 31 mA
BYEHON
CACHE OFF 105 - - 19 mA
ICC_DHRYSTONE
CACHE ON 105 - - 23 mA
SEIREYEPOFF 105 - - 17 mA
ICC_SLEEP
SIERETEHON 105 - - 27 mA

1. Typ BEFRMF Vec=3.3V
2. Max BEFMH Vcc=1.8~3.6V
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3-10 =FEXETEE 2
Ta P mig .
#3x | Parameter Symbol Eqi ; Unit
(°C) | Min | Typ® | Max®
= while (1) ,2HERAY
-40 - 9.5 - mA
= frck= $HOFF
ICC_RUN
] 120MHz while (1) , £iERAY
. -40 - 16.5 - mA
B §hON
CACHE OFF -40 - 10 - mA
ICC_DHRYSTONE
CACHE ON -40 - 11.5 - mA
SIERATEROFF -40 - 7 - mA
ICC_SLEEP
SIRRETERON -40 - 14.5 - mA
while (1) , 2t&ReF
25 - 9.5 - mA
§hOFF
ICC_RUN
while (1) , £iERAY
25 - 16.5 - mA
$hON
CACHE OFF 25 - 10 - mA
ICC_DHRYSTONE
CACHE ON 25 - 11.5 - mA
SIERATEROFF 25 - 7 - mA
ICC_SLEEP
2 IERBTEFHON 25 - 14.5 - mA
while (1) , &Rk 14
85 - - mA
§hOFF
ICC_RUN
while (1) , £iERAY 22
85 - - mA
$hON
CACHE OFF 85 - - 14 mA
ICC_DHRYSTONE
CACHE ON 85 - - 17 mA
SIRRATEOFF 85 - - 12 mA
ICC_SLEEP
2IEIRATEFHON 85 - - 20 mA
while (1) , &1ERET 105 16 A
- - m
$hOFF
ICC_RUN
while (1) , 2#EtRE¢ 105 25 .
- - m
$hON
CACHE OFF 105 - - 15 mA
ICC_DHRYSTONE
CACHE ON 105 - - 19 mA
SIRRATEOFF 105 - - 15 mA
ICC_SLEEP
2 IEIRBTEFHON 105 - - 22 mA

1. Typ BEFH Vcc=3.3V
2. Max BEFMH Vec=1.8~3.6V
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& 3-11 SEEEFHEE3

Ta FEamg .
#xX | Parameter Symbol w1 ; Unit
(°C) | Min | Typ® | Max®
while(1l) ,2&E®
L -40 - 3 - mA
=R fhck= BF$POFF
. ICC_RUN
B | 24MHz while(1l) , 2R -40 . A
- - m
BYEHON
ICC_DHRYSTONE CACHE OFF -40 - 3.5 - mA
SIERETEPOFF -40 - 2 - mA
ICC_SLEEP
SARRATEFON -40 - 5.5 - mA
while (1), 2R
25 - 3 - mA
BY$HOFF
ICC_RUN
while(1l) ,2&E®
25 - 6 - mA
BYEhON
ICC_DHRYSTONE | CACHE OFF 25 - 3.5 - mA
DIERETEPOFF 25 - 2 - mA
ICC_SLEEP
SIEEREFEHON 25 - 5.5 - mA
while(1l) , 2R
85 - - 8 mA
BYEHOFF
ICC_RUN
while(l) ,2&E®
85 - - 12 mA
BYEHON
ICC_DHRYSTONE | CACHE OFF 85 - - 7 mA
SREIREFHOFF 85 - - 8 mA
ICC_SLEEP
SIEEREFEHON 85 - - 11 mA
while (1) ,£i&Ek 105 10 A
- - m
BYEROFF
ICC_RUN
while(1l) , 2R 105 14 A
- - m
BYEHON
ICC_DHRYSTONE CACHE OFF 105 - - 8 mA
SREIREFHOFF 105 - - 10 mA
ICC_SLEEP
SIEEREFEHON 105 - - 14 mA
1. Typ BEHMH Vcc=3.3V
2. Max BEHM Vc=1.8~3.6V

HC32F45x R5I#IEFM _Revl.12

54/97


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

XRSCL%x3H

www . xhsc.com.cn

& 3-12 EEFEBTHE 1

Ta FEmAg .
#3X | Parameter Symbol 1% Unit
(°C) Min | Typ® | Max(®
while(l),2
81K -40 - 1 - mA
fhek= IRIRATEPOFF
b ICC_RUN
o 8MHz while(1),%&
R . -40 - 3.5 - mA
HEIRESERON
ICC_DHRYSTONE CACHE OFF -40 - 1.5 - mA
SREIREFHOFF -40 - 1.2 - mA
ICC_SLEEP
SARRATEON -40 - 3.2 - mA
while(1),%
N 25 - 1 - | mA
HEIRETEROF F
ICC_RUN
while(1),%&
N 25 - 3.5 - | mA
HEIRESERON
ICC_DHRYSTONE CACHE OFF 25 - 1.5 - mA
SIERBTEHOFF 25 - 1.2 - mA
ICC_SLEEP
SARRATEON 25 - 3.2 - mA
while(1l),%&
. 85 - - 4 mA
HEIRETEROF F
ICC_RUN
while(l),2
N 85 - - 6 | mA
IEIRETEHON
ICC_DHRYSTONE CACHE OFF 85 - - 4 mA
SIERBTEHOFF 85 - - 3.5 | mA
ICC_SLEEP
SIEIRETEION 85 - - 6 mA
while(1),%& 105 6 A
- - m
KEIRESEFOFF
ICC_RUN
while(1l),¢ | 105 7 .
- - m
IEIRETEHON
ICC_DHRYSTONE CACHE OFF 105 - - 4.5 mA
SREIREFHOFF 105 - - 4 mA
ICC_SLEEP
SIRHRETFON 105 - - 6.5 | mA

1. Typ BEFH Vcc=3.3V

2. Max BEFMH Vcc=1.8~3.6V
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& 3-13 BEFRABTIHE 2

Ta FEamFg .
#X | Parameter Symbol 1% Unit
(°C) Min | Typ® | Max(®
while(l) ,£1&
-40 - 0.7 - mA
BBIEER | fuewk= RBTEFROFF
L ICC_RUN
&= 1MHz while(l),21& -40
- 2.5 - mA
RETEHON
ICC_DHRYSTONE CACHE OFF -40 - 0.9 - mA
LIRRATEHOFF -40 - 0.9 - mA
ICC_SLEEP
SARRATEON -40 - 2.4 - mA
while(1l) %
25 - 0.7 - mA
IRETEHOFF
ICC_RUN
while(l),2&
25 - 2.5 - mA
RETEHON
ICC_DHRYSTONE CACHE OFF 25 - 0.9 - mA
SIERBTEHOFF 25 - 0.9 - mA
ICC_SLEEP
SIERATERON 25 - 2.4 - mA
while(1),&1& 4
85 - - mA
IRETEHOFF
ICC_RUN _
while(1l) ,£1& 5
85 - - mA
RETEON
ICC_DHRYSTONE CACHE OFF 85 - - 3.5 mA
SIERBTEHOFF 85 - - 3.5 | mA
ICC_SLEEP
SIEIRBTEHON 85 - - 5 mA
while(l),2& 105 5 A
- - m
RESHOFF
ICC_RUN -
while(1l) ,£1& 105 5.5 A
- - m
RETEON
ICC_DHRYSTONE CACHE OFF 105 - - 4 mA
SIERATEROFF 105 - - mA
ICC_SLEEP
S IEIRBTEFHON 105 - - 5.5 | mA

1. Typ BEFH Vcc=3.3V

2. Max BEFMH Vcc=1.8~3.6V
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& 3-14 {RIHFEARRTHE

= Ta = mRAE .
% Parameter | Symbol #fF(vce=3.3V) O | Min | Typ® | Max® Unit
PWC_PWRC1.STPDAS=00 -40 - 160 - uA
= |- ICC_STP 1 pwc_pwRC1.STPDAS=11 ~40 | - | 30 - | uaA
iIF PWC_PWRC1.STPDAS=00 25 - 220 - uA
f& PWC_PWRC1.STPDAS=11 25 - 80 - uA
b2 PWC_PWRC1.STPDAS=00 85 - - 3600 | uA
PWC_PWRC1.STPDAS=11 85 - - 3400 | uA
PWC_PWRC1.STPDAS=00 105 - - 4800 | uA
PWC_PWRC1.STPDAS=11(® 105 - - 4600 | uA
- IR 1 -40 - 10 - uA
- ICC_PD -
B IEEET2 -40 - 4 - uA
i& RT3 -40 - 1.8 - uA
7 R4 -40 - 1.8 - uA
HEE2+XTAL32+RTC -40 - 6 - uA
$HEIRR 2+ LRC+RTC -40 - 9 - uA
RN L 25 - 10 - uA
=R 2 25 - 4 - UA
RT3 25 - 1.8 - uA
R4 25 - 1.8 - uA
HEE2+XTAL32+RTC 25 - 6 - uA
$HEIRR 2+ LRC+RTC 25 - 9 - uA
IR 85 - - 21 | uA
=R 2 85 - - 19 uA
1=ER3 85 - - 19 uA
R4 85 - - 19 | uA
REE2+XTAL32+RTC 85 - - 21 uA
1HERIL2+LRC+RTC 85 - - 21 uA
IR 105 - - 35 | uA
IR 2 105 - - 33 | uA
IR 3 105 - - 30 | uA
R4 105 - - 30 | uA
B2+ XTAL32+RTC 105 - - 35 | uA
1HERIL2+LRC+RTC 105 - - 35 uA

HC32F45x R5I#IEFM _Revl.12
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& 3-15 EPMEREFHEFE

e Ta =S )
Item | Parameter Symbol Unit
(vVCC=AvVCC=3.3V) (°cC) Min Typ Max
. ICC_MODUL | XTALIRHRAAIREN
IR - 25 - 1.8 - mA
E 24MHz

== gt -
IHE P IREh 16MHZ 25 - 1 - mA
EHIE/NIRRN 1LOMHZ 25 - 0.8 - mA
RHIEE/NIREN8MHZ 25 - 0.6 - mA
XTAL 32K 25 - 0.5 - mA
HRC 25 - 0.35 - mA
PLL (@480MHz) 25 - 2.3 - mA
PLL (@240MHZz) 25 - 1.4 - mA
ADC 25 - 1.2 - mA
DAC 25 - 70 - uA
CMP 25 - 0.11 - mA
PGA 25 - 1 - mA
USBFS 25 - 6 - mA

1. Ba&EHIED5 USBPHY @ISR,
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3.3.5 BRERM

FERBENNEAEMNGH#HTARAEMNME (ESD. LU), UHBEEEESSBURMESERELE,
3.3.5.1 #pEiKE (ESD)
BIESMSIAS, WEMERNSIENFREMNE, WIS JESD22-A114/C101 R,

& 3-16 ESD #Hf

75 % i RAE | 2
VEsp (Ham) FENEREE (AMARE) Ta =+25 °C, ff& JESD22-All4 #nk 4000 v
VEesp(com) BHENEEE (RHRIREER) Ta =+25 °C, ff& JESD22-C101 #n& 1000

3.3.5.2 @& 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

& 3-17 B& Latch-up 154

5 s% 1 =AfE BB
LU g8 Latch-up Ta =+105 °C, f¥5 JESD78A tnE 200 mA
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3. 3.6 {EIhEiEN AR
MEEERIESME 5550, MISEESEMMAS CPU HITHE—RIES

m  WF{EIEEERET . MREEEH WFE,
m  WKUP SIRIBATFTMEFNL. FiE. BEBRIENIREE, PRENFEIERIERER VCC=3.3V MiXEH,
& 3-18 (RIHFEIENIRERESE]

s % i HMEE | RKE | B
PWC_PWRC1.VHRCSD=1H

Tstor1 | MIFLERETIRER PWC_PWRC1.VPLLSD=1, RZEIHAMRC, BFE 2 5
RAM_LEHIT

Tstor2 | MIFLEIRT(MRER REHAMRC, EFTEFlash EHIT 8 15
VCAP_1/VCAP_2E2 A EH0.094uFx#EO. 1uF 15 25

Teor (D | MizmEARTU1IREE

VCAP_1/VCAP_22BEH0.2uFH&EO.22uF 20 30
us
. VCAP_1/VCAP_2E2BE/H0.094uFEO. 1uF 40 50
Teo2 | MIZEEIRET 218 EE
VCAP_1/VCAP_22B=2H0.2uFH&EO.22uF 45 55
o VCAP_1/VCAP_2E2FEN0.094uFxEO0. 1uF 2500 | 3000
TeozD | MIEEBIETUIMAEE ~
VCAP_1/VCAP_22BEH0.2uFH&EO.22uF 2500 3000
. VCAP_1/VCAP_2E2BE/H0.094uFEO. 1uF 65 75
TeoaD | MIZEBIRETNAMREE ~
VCAP_1/VCAP_22BEH0.2uFH&EO.22uF 70 80

1. &HB® VCAP_1/VCAP_2 SRBEEWMS PWC_PWRC3.PDTS fuRYMH{E+EITE,
VCAP_1/VCAP_2 MIBAEN 0.2uF 5FE 0.22uF B, RETHNEERRAZFIHER
PWC_PWRC3.PDTS fii;&%, VCAP_1/VCAP_2 NEAEN 0.094uF & 0. 1uF B,
FEDHENEBR Z 1R PWC_PWRC3.PDTS &,
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3.3.71/0 mO%FE
FBHEA /A
& 3-19 I/0EERHE
s 88 ¥ mIME | BBYE | RKAE | Bl
Vo WMNRKEF 1.8<Vcc<3.6 - - 0.2V Vv
Vi WMASBF 1.8<Vcc<3.6 0.8Vcc - - Vv
Vhvs WMNIRE 1.8<Vcc<3.6 - 0.2 - Vv
. Vss<SVinsVee - - +1 uA
Tike® I/0WNHEREETR
Vin = 5.5V@ - - 5 uA
USBFS_DP. USBFS_DM - - 1.5 - kQ
BEhE
Rpy M) N B4 THIUSBFS_DPAH
Eafe Vin = Vss - 30 - kQ
USBFS_DMBYHEfthiai N5 | B
PA11/USBFS_DM
- - 10 - pF
PA12/USBFS_DP
I/05]|k
Cro . B2 TPA11/USBFS_DM#0
=
PA12/USBFS_DPHyEfthis | - - 5 - pF
NG|

1. EFERIE
2. EFBEERIEST Vect0.3 V, BARIERE LR / THIEMH,
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ft EBE
£ 3-20 HiHEBERFYE
IRzhig & 7S 88 &4 mRIME | BBEE | RKE | HE
VoW @ | (e84 I0=+1.5mA, - - 0.4
Vor (D (3) =g 1.8<Veek2.7 Vee-0.4 - -
_ VoW @ | {REBF4EEH - - 0.4
IR Eh — I10=#3mA, 2.7<Vcc<3.6
Vor D (3) =B FEREH Vee-0.4 - -
VoM@ | (KT - - 1.3
— Tr0=#6mA, 2.7<Vcc<3.6
Vor (D (3) = EFEEH Vee-1.3 - -
VoW @ | {REBF4EH - - 0.4
— I10=43mA, 1.8<Vcc<2.7
Vor ) (3) = EFEREH Vec—0.4 - -
VoM@ | (R - - 0.4
HIXzh — Ir0=+5mA, 2.7<Vcc<3.6 Vv
Vor (D (3) = EFEEH Vec—-0.4 - -
VoL (D) () {REB it I10=£12mA, - - 1.3
Vor ) (3) =BT 2.7<Vcc<3.6 Vee-1.3 - -
VoM@ | (KB - - 0.4
— Ir0=t6mA, 1.8<Vcc<2.7
Vor D (3) =B FEREH Vec—0.4 - -
o VoW @ | {REBF4EH - - 0.4
SEE] — I10=4#8mA, 2.7<Vcc<3.6
Vor (D) (3) = EFEEH Vec—-0.4 - -
Vo (D () REFimE I10=£20mA, 2.7 - - 1.3
Vor ) (3) =BT <Vec<3.6 Vee-1.3 - -

1. &R RIE,

2. BN I EERAMA—EEZR

3. R 3-3FPAENENRATE. I (I/0 HOFMETHISIE) ZM—ERaeEd
Tvsso
B Io RIEBMANIIERENE
x 3-3 FRFIMNERRARENEE, I10(I/0 mOFEHISIH) B SMABEE Tvcco
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RN/ S 3
*® 3-21 I/0M4FMHE

RzhigE 7S 28 £H® RME | BEME | RKAE | B
C=30 pF, Vec= 2.7V[ - - 20
C.=30 pF, Vcc=>1.8V - - 10
frax (I0) out [BRAIAER D MHz
CL=10pF, Vcc=2.7V - - 40
CL=10pF, Vcc=1.8V - - 20
IR 5hH
i C=30 pF, Vec=2.7V - - 15
RHEE KRBT TR
te(10)out | T IR C 230 pF, Vee>l1.8V | - - 25
. (10)out EREHEESEFE L ns
r ou = =2. - - .
i tiE C.=10pF, Vcc=2.7V 7.5
C=10pF, Vcc=1.8V - - 15
C.=30 pF, Vec= 2.7V - - 45
C=30 pF, Vcc=1.8V - - 22.5
frax (I0) out [BRAIAER D MHz
Ci=10pF, Vcc=2.7V - - 90
C=10pF, Vcc=1.8V - - 45
IR5hH
i Ci=30 pF, Vec=2.7V - - 7.5
RHEE KRBT TR
t¢(I0)out \F” == N " lci=30 pF, Vee=1.8V - - 12
EREERESET L ns
t-(I0)out i CL.=10pF, Vcc=2.7V - - 4
CL=10pF, Vcc=1.8V - - 7.5
Ci=30 pF, Vec=2.7V - - 100
C=30 pF, Vcc=1.8V - - 50
fmax(IO)OUt Haijtﬁlﬁg € MHz
CL=10pF, Vcc=2.7V - - 180
Ci=10pF, Vcc=1.8V - - 100
A CL=30 pF, Vc=2.7V
N L= p cc=2. - - 4
t(Toyour |PLBEEET RS — F’ T 1av -
f ou L = cc=1. - -
AR EES L ns
t-(I0)out - i CL=10pF, Vcc=2.7V - - 2.5
C=10pF, Vcc=1.8V - - 4

1. BEARIMEE B 3-7 RFEX.
2. DEHBA CLAIRE PCB A MCU SIHIRVEBRZEEEA (55 EERIRAES AT EKIGEE
10 pF)o
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: S0%/7 90%
SFEEBEC, L1 | | !
T | | |
! |
| : ' '
|
Tr (10)outi—> 1t ¢ (10)0ut

1 »
»

BRASAEREM: (t.+ tr ) < (2/3)T #BDuty cycle= 50%+5%
(ABEBARCTE “WAN/HERRSY" /B K84 —=H45ER)

3-7 I/03TH4SEEN
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3.3.8USART EO434

#& 3-22 USART ACHIF

we 885 BME BAME i
teye BT SR UART u - tecua
CSI 6 -
- PN 0.4 0.6 tseye
texe 8 \BY 0 F YA - 5 ns
toke S NBY BT PR AT E] - 5 ns
tro RIXFEIR B8] CSI - 28 ns
thos SRR T R iE] csI 15 - ns
<o B SR RIS iE] csI 5 - ns
toxw Toxr Toxr
-
CKn
n:1~4 -
Toe ™

3-8 USART BI#hBESF

cKn /—\—/—\—
_ tros_ | trou

X X 1 X X

3-9 USART (CSI) mNitHEtE
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3.3.912S EO%
#® 3-23 I2S S
s TEEEIEAR %4 Min Max Unit
fmuck I2S main clock output - 256 *8K | 256*Fs | MHz
Master data: 32
- 20 64%Fs
bits
fex I2S clock frequency MHZz
Slave data: 32
- - 64%Fs
bits
I2S clock frequency duty .
Dck Slave receiver 30 70 %
cycle
tv (WS) WS valid time Master mode 0] -
th(WS) WS hold time Master mode 0] -
tsu (WS) WS setup time Slave mode 1 -
th(WS) WS hold time Slave mode 0 -
tsu(SD_MR) . . Master receiver 7.5 -
Data 1input setup time -
tsu(SD_SR) Slave receiver 2 -
th (SD_MR) . . Master receiver 0] -
Data input hold time
th(SD_SR) Slave receiver 0 -
Slave ns
tv(SD_ST) .
transmitter(after | - 27
th (SD_ST)
. . enable edge)
Data output valid time
Master
tv(SD_MT) transmitter (after | - 20
enable edge)
Master
th (SD_MT) Data output hold time transmitter(after | 2.5 -
enable edge)

1. Fs: I2S RIEFH=E
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tc(CK
k c(e) N}
—
CK dnput \ h i h
| tw(CKH) ! | : :
K 3 > ! th(ws)
| | tw(CKL) 1 | f
WS input | I | I I
| ! | ! 1
S) L T L - - -
5]
! ! & s (sp_sT) lefh (SD_ST)
. —_————
LSB . . . LSB
SDtransmit X transmit IVIS’|B transmit Bitn transmit transmit
ol S DS R \e—— - — — -
SDreceive X LSB receive MSB receive Bitn receive x LSB receive
3-10 I2S MEXEE (Philips 1Y)
te(CK) tf(CK) tr(CK)
L —
| : | | | ====
CK output | \ }\ ) |
: I tw(CKH) ! | | |
tv(Ws) K 3 3 ! th(Ws)
: | tw(CKL) : | f
WS output | | | | |
| | | | |
1 1 o
| | | | 1, $h(SD_MT)
! N : v (SD_MT) -
LSB i . . .
SDtransmit X transmit M#B transmit Bitn transmit transmit
Tsu (3D , th(sowmRy T °°7
SDreceive X LSB receive MSB receive Bitn receive x LSB receive

3-11 12S FEARKRE (Philips thil)

HC32F45x R5I#IEFM _Revl.12
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3.3.10 I2CiEO%H
| 3-24 I2C S
o FrfEtEI (SM) REEIN (FM) "
#e 815 : : &t
Min Max Min Max
fscL SCLIZER 100 0 400 KHz
tHp;sTA Fria% M/ EFFE%ZHHold 4. - 0.6 - us
tLow SCLIEKEETF 4.7 - - us
thIcH SCLEHEF 4 - 0.6 - us
tsu;sta EFBEMSSetup 4.7 - - us
tHp;pAT #HiEHo 1d (0] - 0 - us
) 50+ 50+
tsu;pat #iESetup - - ns
trocamrsmmnm trocmeesmm
tr SCL/SDARY EF+Aa] - 1000 6.5 300 ns
tr SCL /SDARY T &Y E] - 300 6.5 300 ns
tsu;sTo ELEFHSetup 4 - 0.6 - us
{E I HRIFBREHFENBUSTH
teur . 4.7 - 1.3 - us
Bl
Cb REHBA - 400 - 400 pF

SDA

SCL

.
\,“J_\‘: |
hp;sTA tiow thp;0AT thon

taur

HC32F45x

3-12 I2C 2E&RFENX

RYSIEFM _Revl.12
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3.3.11 SPIEOSH
& 3-25 SPI BSiHE

Item Symbol Min Max Unit Test
conditions

SCK clock cycle | Master | tspcyc 2 (pclk tpcyc | B 3-13
<60MHZ) C=30pF
4 (pclk 4096
<60MHz)

Slave 6 4096

SCK clock rise | Master | tsckr - 5 ns

and fall time Slave tsckf - 1 us

Data input Master | tsu 4 - ns E 3-14

setup time Slave 5 - C=30pF

Data input hold | Master | th tpcyc - ns

time Slave 20 -

Data output Master | tod - 8 ns

delay Slave - 20

Data output Master | toh 0 - ns

hold time Slave 0 -

MOSI/MISO rise Master | tdr - 5 ns

and fall time Slave tdf - 1 us

SS rise and Master | tssr - 5 ns

fall time Slave tssf - 1 us

tsckr tsckf
— . — .

voh
SCK \
vo'l \

tspcyc

3-13 SCK Clock EX
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tssf tssr

SS

SCK
(CHOL=0)

Y
e N
— {%f

MOSI/MISO
(input)

toh —» tod —»
MOSI/MISO
(output)
tdr 14— tdf

3-14 SPI EORFEER

HC32F45x R5I#IEFM _Revl.12 70/97


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

XRSCL%x3H

www . xhsc.com.cn

3.3.12 CAN2.0BiEOMY
CANX_TX #1 CANX_RX BUB 45, 55% 3.3.7 I/0 O,

3.3.13 USB EMO45M4

& 3-26 USB Full-Speed BBS}H{4

Symbol Parameter Conditions Min( Typ Max® | Unit
Ve TERBE - 3.0 - 3.6 \"
Vio N - - - 0.8 \"
BN | Viu WMAEBE - 2.0 - - v
Vb1 ENHWARSE - - - v
Vem ENHEBE - 0.8 - 2.5 v
Vo) | BNk EEBT Ri=1.5kQ to 3.6V® - - v
Vor® HSREHEERT Ri=15kQ to VSS® 2.8 - \"
Vers Cross-overB[E | C.=50pF - v
CL=50pF,
tr LEFESIE 4 - 20 ns
it 10%~90% of |Von—Vo|
C.=50pF,
tr TREETIE] 4 - 20 ns
10%~90% of |Vou—Vo|
LA TEERTEIEL
trrva CL=50pF 90 - 111.1 9%
tr/trF
Rep 3 THIEsRE V= Ve, in host mode - 15.0 - kQ
Vin= Vss, idle state 0.900 1.2 1.575 kQ
Rpy®® LHieapE Vin= Vss,
1.425 2.3 3.090 kQ
in device mode
1. FRESBEHETHEMEMBALNS,
2. T{EEBERZE 2.7V, BAEI{RIE USB £ IL2809THEE, EREERIESTEERY USB 21X
SHEY, BEE2.7 5 3.0V H Ve BECERNSMER,
MR RIE,
4. R BEEZE USB 2RIKEhEMIMAH,

HC32F45x R5I#IEFM _Revl.12
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& 3-27 USB Low-Speed BS54
Symbol Parameter Conditions Min® | Typ | Max® | Unit
BN | Ve TEeBIE - 3.0 - 3.6 \
Vi PN R - - - 0.8 v
VrH BWANSBF - 2.0 - - v
Vor ENWARYE - - - v
Vem EDHIREE - - 2.5 v
BWH | Vo® FSHHEBT Ri=1.5kQ to 3.6V® - - 0.3 v
Vor® BESRHEET Ri=15kQ to VSS® 2.8 - 3.6 v
Vers Cross-overH[E& CL=200pF~600pF 1.3 - 2.0 v
tr® LEFETIE CL.=200pF~600pF, 75 - 300 ns
10%~90% of |Vou-Vo|
te® TREETIE] CL=200pF~600pF, 75 - 300 ns
10%~90% of |Vouw—-VoL|
trea®) | EFATBERTEILL CL.=200pF~600pF 80 - 125 %
tr/tr
Rep () THIERME V= Ve, in host mode 14.25 - 24.80 kQ

1. FrEBEHETREIBEBAINS.
2. TREBERE 2.7V 6, {HAIRIE USB RERWCAZRAVINEE, EREERIETTEERY USB R

SEE, EEE2.7 8 3.0VH Ve BEEE

MR IRIE.

4. RLBEHEE USB EIREhRAI T E,

=%

Differential 2N

Cross Over
Points

data lines

3-15 USB Lt#H/TFF&BETiER Cross

HC32F45x R5I#IEFM _Revl.12
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3.3.14 PLL 4%

+® 3-28 PLL XEfEEEER

T 88 1% Min Typ Max | Unit
PLL PFD(Phase
Frequenc
feLe_ v . Y . - 1 - 25 MHz
Detector) 1input
clock®
PLL multiplier
frLL_out - 15 - 240 | MHz
output clock
fvco_out PLL VCO output - 240 - 480 | MHz
PLL PFD 1input
. . clock=8MHz,
Period Jitter - +100 -
System clock=120MHz,
. Peak-to-Peak
JittereL ps
PLL PFD 1input
Cycle-to-Cycle clock=8MHz,
s - +150 -
Jitter System clock=120MHz,
Peak-to-Peak
trock PLL lock time - - 80 120 | us

1. #EERARSNEANY, DREREFH Jitter 54,

HC32F45x R5I#IEFM _Revl.12
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3.3.15 JTAG EO4SHY

£ 3-29 JTAGIEO4SH

Synbol Item Min Typ Max Unit
trckeyc JTCK clock cycle time 50 - - ns
treku JTCK clock high pulse width 20 - - ns
trekL JTCK clock low pulse width 20 - - ns
trekr JTCK clock rise time - - 5 ns
treke JTCK clock fall time - - 5 ns
trmss JTMS setup time 8 - - ns
trush JTMS hold time 8 - - ns
tros JTDI setup time 8 - - ns
troIh JTDI hold time 8 - - ns
trood JTDO data delay time - - 20 ns

P tTCKcyc >
tTCKH
JTCK tTCKf )
tTCKL JTCKr

3-16 JTAG JTCK Bigh

HC32F45x R5I#IEFM _Revl.12
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JTCK

JTMS

JTDI

JTDO

A

)

tTMSS tTMSH
 tTDIS | tTDIH R
tTDOO

A

3.3.16 SMERRIERIEGHFE
3.3.16.1 JMEREFLERIERSMEBAE BT B

EERIRI, XTAL #57aaXi], HMASIMARE I/0, SMERIIHES

3-17 JTAG HAiHEH

&® 3-30 SEIMBAFFREE

MAEERI/0 BSFLE.

s s & R/ME BAY(E RAE | #fu
fxraL_ext FA P M ERET SRS - 1 - 25 MHz
V IH_xTAL XTAL_OUTHING|IIEEBT 0.8x%Vcc - Vece v
V1L xTaL XTAL_OUTHING|BMEKEBT Vss - 0.2%Vcc
tr(xTaL) XTAL_OUT LS T FEETE] - - 5 ns
troran
Duty (xtaL) =tk - 40 - 60 %

HC32F45x R5I#IEFM _Revl.12
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EIRIMB (XTAL) BSEHEILUMER— 4 F 25 MHz M&IR / BEIERIK 2~ %. ERAD,
TEHREIM A B R A MR A sEth SR HRS7 2R 05 | B, LURERY ) Vit R EAEEIRIZE R iE], A X iEHRs
Bt (IR, W5 BES) NIFAER, BE5IRIRERSEHISEE.

% 3-31 XTAL 4-25 MHz IF%HE845M4

s 2 ¢ & &/VE BEE BAE | $fi
fxraL_ S ST ES 4 - 25 MHz
Re (D [ 15 EE PR - 300 - kQ
AxtaL(?) XTALKEE - -500 - 500 ppm
Grmax 15728 Gn B3/ 4 - - mA/V
tsuxran) = shETIE] VCCIZE, @iR=8MHz - 2.0 - ms

VCCIRRE, mifk=4MHz - 4.0 - ms
1. 2 RIE,

2. IWBHEUR TN A RS L ER IR ERES,
3. tsuxran = ECHRESIE], BDMERfHEERE XTAL FralllE, EEFIIRER 8MHz fRSHMEBXER
BfEl, ZEETIERIKERSENE, AJEBRIRFIEHNARMEZRE.

FFF Cui M Clo, BIEREASIMNA LT, FHERIRNIEIRBERNSHE/INSBERS (B
20 THE), Cu M C. BXK/NEEMEE, C.1=C=2*(C.-Cs), CsE PCB#F MCU 35|
(XTAL_IN. XTAL_OUT) stray capacitance,

HEEMN B AR IE RS

AN
/// I I Ll\i\ 0 XTAL_IN _w
\
/ \ REE
I
— L iiRae Re | A9
\ / £
] |—T—L¢w 1l : "
—— \ /
- SRS Rexr (1) XTAL_OUT

3-18 3RFHS MHz SiFEVHEIRA
1. Rext BYEBURT RIREI4.
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3.3.16.3 &k / MRS =EREEIMEIES

RERIMERESSHET LAER — N 32.768 kHz &R/ R EIRSBUMIR AR~ E. ENAPR, &
RSN H BRI AR FEE 72095 M, LURERV I R EAERIZER Bl B XiERa315
(:IMCTEN BES) FEER, BE0RIRERSEFIER.

® 3-32 XTAL32 iFFa8isE

g
s s 5 - L Lir}
Min Typ Max

FxraL32 SRR - - 32.768 - kHz
Re(D 5 EB PR - - 15 - MQ
Top_xTAL32 IhfE XTAL32DRV[2:0]=000 - 0.8 - HA
Axtarz2 XTAL32%RE - -500 - 500 ppm
Gmmax &% 288G - 5.6 - - uA/v
TsuxraLs2 B EhAtE () VCCRERET - 2 - S

1. £/ MHRIE,

2. IEBHEUA T A RS _EEREIRIERES.

3. Tsuxtas2 RCHRATIE], BDMERHEERE XTAL32 FFiaNE, EERIRERN 32.768 kHz ik
SHIMRXERE, ZEETIVERIRIERSING, FERARFSEENARMEZRE,

MF Cu M Cn, BSASREINIEERS SR TE), Cu M C. HA/NEEHEE,
CL1=C2=2%(C,-Cs), Cs & PCB #M MCU 35|l (XTAL32_IN. XTAL32_OUT) stray
capacitance, IR C.; M Co KTF 18pF, FINIKE XTAL32DRV[2:0]=001 (KIXzh, Ih
FEERTAUEIEN 0. 2UA),

HEM B AR
AN
\
TN | xTAL32_0uT Foraiss
ALy T mEE
— L simas Re | #IA9HE
\ T / o
\ | { . M i
= o e, XTAL32_IN

3-19 KM 32.768 kHz RIRHVHEEIFA
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AIERET iR IE
3.3.17.1 REIEE (HRC) #7723

3.3.17

& 3-33 HRC F7%e845

RS S8 £ BME | BEME | RAE | B
iR 1 - 16 -
SRR (1) MHZz
iR 2 - 20 -
AP IREEZIE - - - 0.2 %
fhre
Ta = —-40 3| 105 °C -2 - 2 %
SRERNEE (D Ta = -20 3| 105 °C -1.5 - 1.5 %
Ta = 25 °C -0.5 - 0.5 %
tst(HrRe) HRC #x7asiR A2 e8] - - - 15 us
1. Z2~MhSRIE.
3.3.17.2 HEHE(MRC) IR %HE
% 3-34 MRCIFFH245E
RS S8 BME | BEME | RAE | H
Furc D) SRR 7.2 8 8.8 MHz
Tst(MRrC) MRCHR % 28 = RE B a] - - 3 us
1. Z2~MhARIE.
3.3.17.3 HIEMEE(LRC)IE%H3E
% 3-35 LRCIRZHa45E
EhEs o BME | HAME | BAE | B
fLre® SRR 27.853(32.768|37.683| kHz
tst(Lre) LRCHR %2342 RERT (8] - - 36 us
1. 2FMARIE,
3.3.17.4 SWDT EAAERMERE (SWDTLRC) #F5%23%
#& 3-36 SWDTLRC iFHE45E
EhEs o BIME | HBE | BAE | B
fsworLre V) SRR 9 10 11 kHz
tst (SWDTLRC) SWDTLRCHRE %2812 E BT ja] - - 57.1 Us

1. EFERIE
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3.3.18 12 {ii ADC 4§51¥

& 3-37 ADC #tf

s 88 1% =®/IME HRYE mAE | Bl
Vavce iR - 1.8 - 3.6 Vv
Vrern(D [EBEBE - 1.8 - Vavce v

BER /SRR T 1 6o
Vavec=2.4 ~3.6V
fanc ADC FEifERTEhsn=R BEE/ SRR T 1 30 MHz
Vavec=1.8 ~2.4V
EBIR R EET 1 - 8
VaIn BRI AR [RSEE - Vavss - VREFH \"
RaIn RPNz ERATL - - 50 kQ
Rapc KA X< EBRE - - - 6 kQ
Canc AEEIEFRIFRR - - 4 7 pF
to it % 2R FFARGEIR faoc = 60 MHz - - 0.3 us
#* 3-38 ADC #% (4%)
s 88 1 =/ME HEE RKE EAfy
0.183 - 4,266 us
ts SEAERT(E] fac=60MHZ
11 - 255 1/ faoc
faoc = 60 MHz
0.4 - - us
12 U=
3 R S RE fioe = 00 Wiz 0.36
= Nz . - - S
teow TR 10 fsmE :
(EIEFRFERTE])
faoc = 60 MHz
0.33 - - us
8 (U HiE
20%] 268 (R#EAFE tS+ FRIEE n DR +1) 1/ faoc
- 12 g ADC - - 2.5
SRIEE N -
fs 12 53 R E] PR Msps
faoc = 60 MHz - - 4.6
ADC
tst - EB A - - 1 2 us

l . VAVCC_VREFH<1 . 2V

2~ 1: RAIN =AEAR

k-1

R = —R
AN fapc X Capc X In(2N*2) ape

HC32F45x R5I#IEFM _Revl.12
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X (AR 1) AFHEFREMRT 1/4 LSB MR AINBETL. HfF N = 12 (12 {us¥x),
k 73 ADC_SSTR ZH1FesFIE X HFAE B HIEL

& 3-39 ADC1_INO~3, ADC12_IN4~IN7 HINBEIEER fac=60MHz

oS 2 1 BENE mAE =1 1]

E+r HBITRE R +4.5 +6 LSB
+|:1 e E EEWN

Eo RigiRE /R £3.5 +6 LSB
fapc=60MHZ

E 3t in s e £3.5 +6 LSB
ta NRPEFT<1kQ

Ep DR MEIRE +1 +2 LSB

N Vavee=2.4 ~3.6V
EL O MIRE 1.5 +3 LSB

& 3-40 ADC1_INO~3, ADC12_IN4~IN7 HINBEIER fac=30MHz

s S8 4 HEE RAE =L v
Ev CEPOREE P +4.5 +6 LSB
BE =
Eo TAEES /B +3.5 +6 LSB
faoc=30MHz
Ee fo 252 N +3.5 +6 LSB
da NJRFEHT< 1KQ
Ep( M EMIRE +1 +2 LSB
Vavce=2.4 ~3.6V
EL 0y IR E +1.5 +3 LSB

1. EFNRRIE

% 3-41 ADC1_INO~3. ADC12_IN4~IN7 WNFBBFEEQ fac=30MHz

#E S8 £ BRI(E BAE By
E+r IR E R - +4.5 +6 LSB
]
Eo TAEES /B +3.5 +6 LSB
fapc=30MHz
Ee iR ] +3.5 +6 LSB
R <1kQ
Ep M EMIRE +1 +2 LSB
Vavee=1.8 ~2.4V
= TN MIRE +2 +3 LSB

HC32F45x R5I#IEFM _Revl.12
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& 3-42 ADC1_INO~3. ADC12_IN4A~IN7 WINBEEFEQ fac=8MHz

s 8% 1 HEE RKE =1 1]

Er YEITRE (R 4.5 +6 LSB
B IRE XTFT

Eo mi%IRE +3.5 +6 LSB

N faoc=8MHZz

Ee 1SR E o +3.5 +6 LSB
= NI <1kO

Ep M ERMEIRE +1 +2 LSB

- Vavcc=1.8 ~3.6V
EL DD MIRE +2 +3 LSB

%+ 3-43 ADC1_IN12~15, ADC12_IN8~11 HANEBEHEEQ@ fac=60MHZ

oS 5351 1 HMAE | RKE B
Ev IR E 5 E st +5.5 +7 LSB
EBEE/ SEMEERT
Eo RisiRe I g +4.5 +7 LSB
N fabc=60MHZ
Ec IERIRE o +4.5 +7 LSB
— TR < 1O
Eo M MR E +1.5 +2 LSB
- Vavce=2.4 ~3.6V
EL 4R E +2.0 +3 LSB

& 3-44 ADC1_IN12~15, ADC12_IN8~11 HANEBEHEEQ@ fac=30MHz

oS 5351 1 HMAE | RKE B
Ev IR E 5 /e +5.5 +7 LSB
BEE/ SEMEERT
Eo RisiRE e +4.5 +7 LSB
s fapc=30MHz
Eo i8R E e +4.5 +7 LSB
— RINTRIEH<1KQ
Eo® MR E +1.5 +2 LSB
- Vavce=2.4 ~3.6V
ELD 4R E +2.0 +3 LSB

1. £ RIE

% 3-45 ADC1_IN12~15, ADC12_IN8~11 iNBEEER fac=30MHZz

s £o3 4 4 HEE BRAXE =L v
Er LR E R +5.5 +7 LSB
EBEE/ SEMEERT
Eo RisiRe I g +4.5 +7 LSB
. fapc=30MHz
Ee j2sie e o +4.5 +7 LSB
— i TR < 1KO
Eo IR E +1.5 +2 LSB
R Vavece=1.8 ~2.4V
= TR LEIEIRE +2.5 +3 LSB
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#& 3-46 ADC1_IN12~15, ADC12_IN8~11 HNiBEHER fac=8MHz

oS 5351 1 HmAE | RXE =1 1]
Er HIHRE . +5.5 +7 LSB
+7E-In 1 N Y ~—F
Eo (RiZIRE = g +4.5 +7 LSB
fabc=8MHz
Ec IERIRE o +4.5 +7 LSB
— HNREETTI<1kQ
Ep D LR IEIRE +1.5 +2 LSB
- Vavce=1.8 ~3.6V
EL DN &ItIRE +2.5 +3 LSB
3+ 3-47 ADC1_INO~3. ADC12_IN4~IN7 SNBEERNBENSIEEQ fac=60MHz
oS S 1% mIME | ®KfE BAfi]
ENOB EERVETES BEE/ SEMEER T 10.6 - Bits
SINAD  [{SI&iRtt fapc=60MHz 64 - dB
SNR {SIELL NES5i=2kHz 66 - dB
. NIRRT <1kQ
THD ESSEP T - -70 dB
Vavce=2.4 ~3.6V
& 3-48 ADC1_INO~3. ADC12_IN4~IN7 HNBEHMNBEDIBFEER fac=30MHz
TS 28 4 =IME | RKfE By
ENOB EEVEE EBER /SRR T 10.4 - Bits
SINAD (BN d fabc=30MHz 62 - dB
SNR (EEdd NS S3i=2kHz 64 - dB
. NIREIT<1kO
THD RIERAE - -67 dB
Vavce=1.8~2.4V
& 3-49 ADC1_INO~3. ADC12_IN4~IN7 MNEEWNEENSEEQ fac=8MHz
oS 5351 1% mIME | ®KfE BAfi]
ENOB ALK BIEEE R T 10.4 - Bits
SINAD  [SIRiERLL fac=8MHz 62 - dB
SNR SIRLL RINESH=2kHz 64 - dB
. NIRRT <1kQ
THD ESSEP T - -67 dB
Vavcc=1.8~3.6V

HC32F45x R5I#IEFM _Revl.12

82/97


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

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

VVREFH
1LSBipeaL=

4096

v

I I
1 2 3 456 7 4093 4094 4095 4096

Vavss Vavce

3-20 ADC f5ES 4

1. BiEERLERRRE,
2. SEPrfEimBhE G,
3. ERfFmihL,
4. WmREXZ
5. Er = BRFBIRE: ERRMERERLENEARE.
Eo = RIBIRE: F—REERME BB EIRENRE,
Ec = ERIRE: RE—RIBRERNRE —REMERENRE.,
Eo = MAOLMIRE: LRESHMBREBNNRARS.
EL = MOLMIRE: ERKMFEHRMERBXZENERRE,
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Sample and
vT hold ADC

0.6V converter

Rapc (1)
Rarn(1) ADCx_ INX 12-bit
Converter
VT
0.6V Capc(1)

IL+1pA

-|—4|—%

Iaparasit‘ic

3-21 fEH ADC RS EYEIR

1. BX Ram Raoc 1 Cuoc EHIER, BEBNE 3-37,
2. Cparasitic &~ PCB BA (BURTF/RIEM PCB HEME) UMIEERBE (Y 5 pF),
Cparasitic ERESSHEFIRBERME. EMRX—RE, ROR/) fADC,

iBA PCB igitEN
RZ3ZER FEFfRA EBIREITERE, EFEURAT VREFH 255 AVCC #8iE AR AVCC 51148, 0 . 1uF
BENA (LR) MERR., XEBRVRAERLOH.

O—eo—o _L AVCC
2x1uF l2><0.01uF Razn(1) 2"0-IL-MF
puss o—W [ ] Apcx_Inx
o—e -[ r]AVSS/VREFL
1nF l.@luF 0. 1uF
1T 1
o—eo—o ° "I !VREFH

3-22 HFENSEBFEEBEM
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3.3.19 DAC Ht%
# 3-50 DAC 4¥t%
7= 88 1 =®/IME R BRKE L= v}
Vavce RINEB R EBE - 1.8 3.3 3.6 Vv
MAIELHIRE (M MEERBZIE
DNL - - - +2 LSB
FIfRZE-1LSB)
mBIRE (X3 (0x80) AMBES
=red - - - +2 LSB
IBA8EVavec /2 ZIBINE)
Eaikdiel GHzIE: ERFE
DAQ/DALRE|GRAE+4LSBRY, &
TsertLing o N - - - 8 us
ERARB S RERARIEZE 81k
ANCRSEER)
3.3.20 LbEREytSE
= 3-51 Lbasasists
TEs 88 1% =®/IME BRY(E BRKE L= v}
Vavce RIEBIREBE - 1.8 3.3 3.6 Vv
Vi MNBESERE - 0] - Vavce v
Temp a3 NIE] tb3%28 2 E=100mV - 50 100 ns
Tset EﬁAﬁEtﬂﬁﬁﬁgEj[ﬂ - - 100 200 ns
HC32F45x R5I#IEFAM_Revl.12 85/97
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3.3.21 EmEnABRARRTE
+® 3-52 IBaAIABARSRE

s %4 &% R/VE BRI(E RAE (i

Vavee AR R EBE - 1.8 3.3 3.6 Vv

Vos) | BINKRIFBE - -8 - 8 mvV

Vi MNEBETE - 0.1%Vavec/Gain - 0.9%Vavec/Gain v

Gain=2W -1 - 1 %

Gain=2.133 -1 - 1 %

Gain=2.286 -1 - 1 %

Gain=2.667 -1 - 1 %

Gain=2.909 -1 - 1 %

EEsE | Gain=3.2 -1.5 - 1.5 %

| Gain=3.556 -1.5 - 1.5 %

PGAVSS | Gain=4.0 -1.5 - 1.5 %

fEAPGA | Gain=4.571 -2 - 2 %

BB | 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 %

e o Gain=32W -7.0 - 7.0 %

Gain=2 -2 - 2 %

Gain=2.133 -2 - 2 %

Gain=2.286 -2 - 2 %

Gain=2.667 -2 - 2 %

Gain=2.909 -2 - 2 %

{FEANE | Gain=3.2 -2.5 - 2.5 %

FOIEIMNHE | Gain=3.556 -2.5 - 2.5 %

AVSS{E Gain=4.0 -2.5 - 2.5 %

APGA%: | Gain=4.571 -3.0 - 3.0 %

IEEZTDN 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=32W -8.0 - 8.0 %

1. EFhERIE

HC32F45x R5I#IEFM _Revl.12
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3.3.22 QEERR

& 3-53 REERANH

¥5 8% i RIME | BEE | RXE B
TL BXHEE RIBRPFH, S8FCHRIRER - - +5 °C

3.3.23 7{FiESSHE

3.3.23.1 AfF

BHRMEEFE, NEFEERIER.

R 3-54 AEFHEH

TS 28 4 RIME | HBYE | RKXE | B
iEER, Vec=1.8 V~3.6V - - 5
RIZME, Vec=1.8 V~3.6V - - 10

Tvee HEEBER IR - mA
HRIERIER, Vec=1.8 V~3.6V - - 10
IR, Vcc=1.8 V~3.6V - - 10

& 3-55 AFEEEIREYE

g5 88 %4 =&IME HEE RAE Eafi
N . Ms

Toregtd FRIZET(E] BIRERN 43+2% Thew® 48+4% Thew® 53+6% Thew®
FRTEETIE] ESRTERE 1242% Thew®@ 14+4% Thew®@ 16+6% Thew® us
Terase® | BUBRRBYE] | - 16+2% Thew® 18+4% Thew® 20+6% Thek® ms
Tias SIRPRATE] - 16+2% Thek® 18+4% Thew® 20+6% Thewk® ms

1. =R RIE
2. Thew /9 CPU BS$9AY 1 EHA,

&« 3-56 AFTEERHBMBEFRFAR

o #E
o= 24 % Bafi
&/ME
Nend Wiz, RIBRRRER Ta = 85°C 10 kcycles
Nend SEBPRIREL Ta = 85°C 10 kcycles
Tret BB RFHARR Ta = 85°C, after 10 kcycles 10 Years
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4 HEEE

4.1 #HERT

LQFP64 #tit

. A
\\F Al

s

S
3
)
\
\
i S S
i T
i
i o
025\ ——J y
;

L1

DETAIL: F

D

D1

HHHHHHHHARAAHHAH
O

HEHAHAHAHAHAAAAAR
HEHHHHHHEEHEEEEH

MHiH:HJHﬂHHHHﬁHHHH
egi;j{ﬂqg£uglﬂggﬂlﬂﬁﬁHﬂlﬂ£%¥:%c
FE%

oA

ANANANA ANANANAN

WITH PLATING

SECTION B-B

HC32F45x R5I#IEFM _Revl.12

10x10 Millimeter
Symbol

Min Nom Max
A -- -- 1.60
Al 0.05 -- 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 -- 0.27
bl 0.17 0.20 0.23
c 0.13 - 0.17
cl 0.12 0.13 0.14
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
E 11.80 12.00 12.20
E1l 9.90 10.00 10.10
e 0.50BSC
L 0.45 -- 0.75
L1 1.00REF
3] 0° - 7°

NOTE:
- Dimensions “D1” and “E1” do

not include mold flash.
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QFN48 it

5x5 Millimeter
- D - Symbol
Min Nom Max
48
1 A A 0.50 0.55 0.60
2
.\MWHMWWM Al 0.00 0.02 0.05
A2 0.40REF
] - - - - T b 0.13 0.18 0.23
bl 0.12REF
c 0.10 0.15 0.20
! cl 0.145REF
c2 0.140REF
D2
= Ll D 4.90 5.00 5.10
qUUU0000000 E
= | 4 D2 3.60 3.70 3.80
-] =l (@]
) |
= = e 0.35BSC
o Zw,;),i,i#i,i,g,g
= = Ne 3.85BSC
-] | (@]
= | a Nd 3.85BSC
00000000
: 151 L E 4.90 5.00 5.10
EXPOSED THERMAL “
PAD ZONE :
BOTTOM VIEW E2 3.60 3.70 3.80
L 0.30 0.35 0.40
cl
———
| ~ | ‘ | L1 0.13 0.18 0.23
—LT ! I |
-l i h 0.25 0.30 0.35
i
. c2 o
© - 2 = L/F &
154 x 154
SIDE VIEW Rt

HC32F45x R5I#IEFM _Revl.12 89/97
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QFN32 i
— D — 4x4 Millimeter
Symbo'l
Min Nom Max
PIN 1#
./(Lasra
W e A 0.7 0.75 0.8
2
Al 0 0.02 0.05
_ ~ N _ ~ . b 0.15 0.20 0.3
bl ¥
c 0.15 0.2 0.25
D 3.90 4.00 4.10
D2 2.6 2.75 2.9
| e 0.40BSC
| ! <
‘ DMPM J ! Nd 5 .80BSC
© ?J E 3.90 4.00 4.10
D2 E2 2.6 2.75 2.9
b
R 3p
s [ 000000 Ne 2.80BSC
E=E
- | Jﬁf cl L 0.2 0.3 0.45
) hl
S - ol 2 1Y h 0.25 0.3 0.40
= > =
)] ‘ (@
)] ‘ (@
! J
000 010
EXPOSED THERMAL NJ! b
PAD ZONE

BOTTOM VIEW

HC32F45x R5I#IEFM _Revl.12
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4.2 B TREHE

LQFP64 #3% (16mm x 10mm)

. i T
i i |

0.50

******** — oot
o

> i« l
0.30 0.

N
(o)

NOTE:

- Dimensions are expressed in millimeters.

- R {X#&E,
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QFN48 ##3& (5mm x 5mm)

| |

: 6.21 ~:

| . . |

| e 4.35 ; |

| | | | | |

i s 4.03 -1 | i
_______________ L __lus 371! !
| : : |

| | | |

| | | |

——————————— bt B I :

B S — | 36

E— | E—

E— | E—

— | —

I | I

— | —

6.214.354.03 e ——— —— - 360 - —-—+ —

E— | E—

E— | E—

|

— 2o | —

— | —

— | —

ooy2 [ ] i 125
- {}{}lJ H H [‘{]{}{}lJ [‘[‘%_B:Eﬁ
NOTE:

- Dimensions are expressed in millimeters.

- 85 (Bh3.60x3.60XiH) #HiEit,

- RIBsE,

HC32F45x R5I#IEFM _Revl.12
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QFN32 ##% (4mm x 4mm)

A
N
~
[©)
A

|

|

|

|

|
e — —
|

|
}~___
L]
L]
L]
—= .
L]
L]
L1
L]

N
N

4,70 3.40 3.00

|
000000

L S
L1
L1
1

“|

NOTE:

- Dimensions are expressed in millimeters.
- B (B92.50x2.50Xi%®) #IoiEt,

- R {X#&E,
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4.3 ZENiBA

U TAHBHEERZERN Pin 1 UEMESHEA.

LQFP64 #}% (16mm x 10mm)

Pin 1@

PN (Z1~8fi) =

PN (89~12i)

rrrr

PN

,,,,,

Date Code (6fi) +— Date Code

Lot No.

~—— Lot No. (8{i)

QFN48 %} (5mm x 5mm)

Pin 1--@

PN (55~12fi)

Lot No. }«* Lot No. (8fi)

Date Code (6fi) *ﬁ

Date Code \

QFN32 34 (4mm x 4mm)

Pin1+@

l<—

Lot No. (8fif) —

— PN (885~121i)

-  tEEAERRSEFBEXBANERIE, ATAERRA.

HC32F45x R5I#IEFM _Revl.12
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4.4 $HEERERE

HESHERETEMREE TIEN, SHRREMNSET; (°C) AJLUZRTEMNANITE:

T; = Tam + (Po X B3a)
B T BEHESHIENNIFEMERE, BAUEC;
B OnBEHENTIEMENABRE, BUZ°C/W;
B PoFEFCHAMNESTHFER I/0 ThEEZHM, BAIE W, SHMREIFEE™mM In X Voo, I/0
Ih#EtERV e A TR I/0 SIRIF=E£mIhEE, @80 ERD, R,
SHREEELEMEE T LENSHERENSGR T, AAIBHERAIRTHNRASEEE T

x® 4-1 IWEAMERBER

. Thermal Resistance Junction-ambient .

Package Type and Size Unit
Value (63a)

LQFP64 10mm x 1O0mm / O0.5mm pitch 65 +/- 10% °C/W

QFN48 5mm x 5mm / 0.35mm pitch 42 +/- 10% °C/W

QFN32 4mm x 4mm / 0.4mm pitch 53 +/- 10% °C/W

HC32F45x R5I#IEFM _Revl.12 95/97
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5 iITWER

e HC32F451FEUB|HC32F452FEUB |HC32F451JEUB [HC32F452JEUB| HC32F451KETB- | HC32F452KETB-
-TFN32TR -TFN32TR -QFN48TR -QFN48TR LQFP64 LQFP64
X455 200 200 200 200 200 200
Ri% M4 M4 M4 M4 M4 M4
Flash (KB) 512 512 512 512 512 512
RAM (KB) 192 192 192 192 192 192
GPIO 25 25 38 38 52 52
T{EHE(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
DMA 2%4ch 2%4ch 2%4ch 2%x4ch 2%x4ch 2x4ch
BAERSE 4 4 14 14 14 14
LA e A 3R a a a a a a
UART 3 3 4 4 4 4
12C 2 2 3 3 3 3
12S 4 4 4 4 4 4
SPI 3 3 4 4 4 4
QSPI 1 1 1 1 1 1
USB Device 1 1 1 1 1 1
USB OTG 1 1 1 1 1 1
CAN - 1 - 1 - 1
SDIO - - 2 2 2 2
ADC(12bit) 3ch 3ch 2%10ch 2%10ch 2x16ch 2x16ch
OPA 1 1 1 1 1 1
Vcomp - - 3 3 3 3
TRNG 1 1 1 1 1 1
CRC 1 1 1 1 1 1
AES128 1 1 1 1 1 1
SHA256 1 1 1 1 1 1
LVD v v i " " i
LVR v v i i " v
T{FERE(°C) -40~105 -40~105 -40~105 -40~105 -40~105 -40~105
#HERR QFN32(4x4) | QFN32(4*4) | QFN48(5%5) | QFN48(5%5) | LQFP64(10%10) | LQFP64(10%10)
BiiElEE 0.4mm 0.4mm 0.35mm 0.35mm 0.5mm 0.5mm
FmEE 0.75mm 0.75mm 0.55mm 0.55mm 1.6mm 1.6mm
axst Tape & Reel | Tape & Reel | Tape & Reel | Tape & Reel Tray Tray

1IMaa0, BRAHEE S EURMESES.

HC32F45x R5I#IEFM _Revl.12

96/97


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

XHSC%%TEF"C@ www . xhsc.com.cn

hRAZITIER

75 E&iTHHA BITHE

Revl.0 |2021/12/31 | #k%%.

Revl.1l 2022/03/09 | 7] Logo E#o

Revl1.11 |2022/03/29 |3.3.16 tsyxrman /BohBdiEFREAE, HRIMMEIE,

Revl.12 | 2022/09/14 1) 2.1 &BHESIHEEEDR “PHO/XTAL_IN” Bk A
“PHO/XTAL_EXT/XTAL_OUT” , “PH1/XTAL_OUT” {&&&H
“PH1/XTAL_IN”; QFN48. QFN32 3|MEBEE R 1EK;
2.2 “PHO/XTAL_IN &3 “PHO/XTAL_EXT/XTAL_OUT”,
“PH1/XTAL_OUT” &2&} “PH1/XTAL_IN”;

2.3 “XTAL_OUT” &R “XTAL_EXT/XTAL_OUT”, A0
BY “XTAL_EXT SMEBBSHHEIN";

2) 3.3.16.1 “XTAL_IN” &3R8 “XTAL_EXT”;
3.3.16.2 E3-18 “XTAL_IN” 5 “XTAL_OUT” EMEH#
BE;
3.3.18 E 3-22 71 10uF BREBKA 1uF,

HEENXSERAIETEEAERHEIN, BRESHAIKR,

ME%E: support@xhsc.com.cn
FBif: 021-68667000-7355
#ink: ERTORRTX PR 1867 S AR 10 &
XIAOHUA SEMICONDUCTOR CO.,
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