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1.1 32 {ii CORTEX MO+H#%

ARM® Cortex®-M0+ A IE23)RF Cortex-M0, & 7T —Fl 32 fiI RISC AIE2E, ZHAEESIAE 0.95
Dhrystone MIPS/MHz, [BIBYAIANT ZWeFigit, cSuHARFEERED. BVEFIESEIF (IPC) #
EMBGE Flash iFRIIFAERKESE, EHUNT DEERFERE AR, Cortex-M0+ AL EIZIFEES
Keil & IAR i 28,

Cortex-M0+ B1& 7 —MEGIAIXBE, X 2-pin B9 SWD EiXARE,

ARM Cortex-MO+ 434

B Thumb / Thumb-2

ke 2 iRk Ek

MRERNE 2.46 CoreMark / MHz

THERERAER 0.95 DMIPS / MHz in Dhrystone

i 32 MR

FRHF SR BJECE 4 RABTRLITR

1EoRiE < AR 32 fiskiE2R

bRy Serial-wire BifimO, X#F 4 NEHRRT (break point) LUK 2 NIEE & (watch point)

1.2 256K Byte FLASH
RERREER FLASH 12528, THEIMNIBERN, HERNBERREBERRE. IF ISP, IAP. ICP I

4,
1.3 32K Byte RAM
RIBEZ P IEEARNEEEDS, RAM BIESSRED, QEBASERIM, H—HEREINET,
IELURWIREREY, BB TZIF A, RIERANTEN,
1.4 BIES

—MAEN 4~24MHz FEIECERVSIEENEE#H RCH, EECE 24MHz T, MRTHHERREI TIFER
HUMREERY By 4ps, £HRESRESCERRRRMRE/ N, AIURIMEBRRNEMSEE,

—MAZEF 8~32MHz BISMEBEIRE XTH.
—MRZE S 32.768kHz BISMERRIR XTLo
—NZE S 32.8/38.4kHz BYRERBYER RCL,

—MAZES 8~48MHz HitHAY PLL,

HC32F19x R5IEIEFM_Rev1.80 10/93


https://www.xhsc.com.cn/

HSCh#%S
Xl‘l {o%f’:""'@; www.xhsc.com.cn

1.5 TI{EER

1) B17HR3 (Active Mode): CPU i&17, RMALIRERRIEIT,
2) {RERIEZ (Sleep Mode) : CPU {2LEIETT, EATHEERBNETT,
3) REMBRIEIV (Deep sleep Mode) : CPU {F1LIETT, BEMIFMELE, RINFEINRERIRIZTT,

1.6 ixOiF%HI2E GPIO

EZ AR 88 I GPIO w1, HAEES GPIO SEEINHEAE M. & ik RIRIZAVEH FEFEAK
12, <5 FAST 10, SZTHFIARRA FRERFNFE T AR AL kT, AT MEFIIFEEIITE MCU IMEEE) T(FIR
Mo ZFHIEN, UBEF, BB, X5 Push-Pull CMOS ##%4H. Open-Drain FiRiaitto

WE LAFEFE. THIEBME, HERESRASENEKRINE. MHREENAIERE, RAXE 18mA
BYEEARIKEIRES . FREERA 10 RISZHFIMNERR D Fhifro
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1.7 HhERIEFIZE NVIC

Cortex-MO+20ME2BNE T HREMERMITHIZE (NVIC), ZIFHE%E 32 MHEIER (RQ) #A; BM

PR R, FIMBEERZLE, RENSHITRATIEHIA AT IE,
32 PN REFNOREMIE, 557!

hifRES iR iR

[0] GPIO_PA

[1] GPIO_PB

[2] GPIO_PC/GPIO_PE
(3] GPIO_PD/GPIO_PF
(4] DMAC

(5] TIM3

(6] UARTO/UART2
[71 UART1/UART3
(8] R

[9] R

[10] SPIO

[11] SPI1

[12] 12C0

[13] 12C1

[14] TIMO

[15] TIM1

[16] TIM2

[17] R

[18] TIM4

[19] TIM5

[20] TIM6

[21] PCA

[22] WDT

[23] R

[24] ADC/DAC

[25] R

[26] VCo

[27] VC1/VC2

(28] LVD

[29] LCD

[30] RAM FLASH
[31] CLKTRIM
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1.8 E(fif=HI28 RESET

wEMAE 7T MEAMESKE, B1MNEAMESAMUIL CPU EfETT, AREUSTERIWENENL
EFITEE3 PC Mttt
SRR
[0] LB E I POR BOR
[1] 4MEB Reset Pin - &A1
[2] WDT £1i
(3] PCA E1i
[4] Cortex-M0+ LOCKUP &I
(5] Cortex-M0+ SYSRESETREQ ZR#E1iI
(6] VD Efi

1.9 DMA =428 DMAC
DMAC (EIIEMA7EIAIENESIS) THALRA] IR CPU SR H%kIR, (& DMAC AHEm R4t BE,

m DMAC ECEMIUMEE, FRUBMEREMER CPU SLRIEIRY, DMAC WAl #1TE iR k.

m B2 FEEAN, BETT 2 MIBEIRIZAY DMA £,

n ARERHBERMIL. FhiRtit, FREER FEERKRUREREEN, Firhls@Eay
RhiR(ERa. FRIVETARLEUREHINER,

n  AiEHFTEBER ERRNED. BITRLEKES.

n ZEERHREN, AIREES AZREIN 7 AEFRERENLTE.

m FEERIMEERE SRR DMA £,

m EMRSKEL (AHB), 2832 {utthht=a] (4GB),
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1.10 =Bz TIM

3] B s PR AR PWM 7Y B#Maith
EitEy
1/2/4/8/16 L
TIMO 16/32 32/64/256 Titsy 2 2 1
LTt
ity
1/2/4/8/16/ .
TIM1 16/32 32/64/256 Fitsy 2 2 1
LTt
i e BT S8 N
Eitgy
1/2/4/8/16/ W
TIM2 16/32 32/64/256 Titsy 2 2 1
LTt
ity
1/2/4/8/16/ .
TIM3 16/32 32/64/256 Tty 6 6 3
LR
BIRIZIT RS PCA 16 2/4/8/16/32 Fit 5 5 x
ity
1/2/4/8/16/ .
TiM4 16 64/256/1024 Titsy 2 2 1
LTt
EitEy
T 1/2/4/8/16/ .
=R e AT EE TIM5 16 64/256/1024 Tty 2 2 1
LR
ity
1/2/4/8/16/ .
TIM6 16 64/256/1024 Fitsy 2 2 1
LTt

WBAENBFEEEN N ENSE TIM0/1/2/3,
1 A RE BY 28414 -

PWM IR 374, BEAMat

IR

FEX A

Al

WEXNTE. FMPOITTSIEIRROISTT PWM St
IE3Z4mESiT#RTNRE

BROPIRT

5haRItERINRE
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TIM0/1/2 TheESe 2B, TIMO/1/2 RRTERY/IHEREE, AILUEN 16 (I BhERHTHAERIER/ITEX
28, WRILUMERN 32 (U T EHINAERERT/ITEREE. TIMO/1/2 SN ENSREAR 2 BEERLLRINEE, A
PAF=4 2 B& PWM I3 EE 1 40 PWM ExbMait, BAEEXITHINEE,

TIM3 BZBEREATEE 2, AF TIM0/1/2 WFrBINEE, AT 4 3 4H PWM B 4MaitHax 6 B PWM &
UK, &% 6 BRimAER, EAEREXEH|IhEE.

PCA(RI4RTZ21T428PE%! Programmable Counter Array)2358&% 5 4 16 A/ LLEIER, ZERY/
TR AT REN— BB FhIH 3/ B 41 323 AV IR/ LU 3 ThEE. PCA BYB- MERERR] LU TIRIL
HRIZ, DURMIMATEIE, WMELtRIFOPTEERET. SIMEIR 4 BRIIMNIEIIAER IR,

=R ERTEE Advanced Timer B8 =" NEBE8 TIM4/5/6, TIM4/5/6 RINEEEREIMN S EREITERE, ATA
Fit# = EREFE R HER, 1 N ENESRILIFEBANY— 3t PWM SEHIZAY 2 B8 PWM i,
AT LAFEIRINR I N TROP T B S A HA £

Advanced Timer EZARBIIHEER4F MR

AR Bk, =R
« BAN. ERIESE
. BEEES
- BHERAS

* RIFINEE

o [EXRXIRIDITEK

« @A PWM Hit
o RIPHLH

* AOS XEXzh{F
TS AR I EC Rl
FhlfER THE I HA U AC R by
LB BT 8] R BT

EAINRE

1.11 Fi')% WDT

WDT (Watch Dog Timer) @—NAIEEER) 20 (IERTES, £ MCU RENER TREESA; M 10kHz

ORISR ER THERERET 7 AR T, IR EE MR EIE1T, SESANFEFTIFTEER WDT,
1.12 ERRPFPU%E UARTO~UART3

4 BBARY ZPWASE (Universal Asynchronous Receiver/Transmitter) , UARTO~UART3,

1BF UART EZAIhgE:

B FRINeNITEH
m 8/9-Bit FEIERKE
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n BHEERE
1/1.5/2-Bit f&LE1i
AR E LR
16-Bit JR4FERITEREE
ZHlE
BE(HEIR 5

DMAC BEfHE iR F
BRI
SRR

1.13 =HiTMgiE0O SPI

2 B&[E)P B17#EO (Serial Peripheral Interface)

SPI B 4%

m EIRIEF LIECE N ENEE ML
m MEfFhal, EXNIT@EE
n EHURE 7 MR EREIRCE

B FNEXFADMALN PCLK2, REBEEZEN 16M bps
B MR ADIMAEN PCLK/4, REBEEZEN 12M bps

n AERENSRITHHRIENEL

I -E el

m 8 U¥iERH, SRR
B ¥ DMA B{4/BEHA R

1.14 12C 54
2 8% 12C, REABTRATNH, TISLINKE ZEURRNREERH IR,
12C B4 1%
B RENAEAZI, MVLAE/AZRDO TIERER
S H5FRAE(100Kbps) / 1RE(400Kbps) / =& (1Mbps) =M T EERE
S 7 I3 HUEThEE
S FIRE IS IhEE
L
TR SEI9ThEE
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1.15 $£052% Buzzer

4 MEAENREMAEHA Buzzer IMEEIBIRIRAINEK, IS RIE A4t 18mA 8 sink B,
gL, FESHIMI=ARE,
1.16 BIEhiERBERIEIR CLKTRIM

NENHRUERE, FTLOBEIINIEENRIRIHEERER RC B3, TRAEMRAER RC AR
SMEBRIRET RS TIFIER,

B SRR A I

m RORER
SR
m 32 (IS ERETHRRE A
B 32 (RO SR AT A B
6 THBEENHE
B 5RO R
m ST

1.17 #{BHFHBEFE
STSHAHMHAESH—1 10 THIGEIHAS, B waferlot 58, LSS S EE%, UD#
Ht79: 0x00100E74 - 0x00100E7D,

1.18 REIFTHEIRIE CRC

CRC16 & ISO/IEC13239 HR4tHRIZ T, X6 + X12 + X5 + Lo

CRC32 & ISO/IEC13239 FAEMBZINT,  x324+Xx264+x23+x22+4+x164x124x114+x104x8 +x7 +x5

+x44+x2 +x+10

1.19 SRMBARERIR AES

AES (The Advanced Encryption Standard) @<EEZRNESAHTET (NIST) £ 2000 & 10 B 2
BHIERERRMBEIRINZEINE, AES M2AKERE N 128 Bit, MERAKEZF 128/192/256 Bit,

1.20 HPENEALEE TRNG
TRNG 2— P EREHISA LR, MRS EEMNL,
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1.21

1R25%IaE ADC

BRERKEHN 12 R BILAIEGEIRSE, £ 24MHz ADC Y FIIERY, REESREER| IMsps, &
ZRERNERFREERE (1.5V 50 2.5V) IMIMBRINFEIREE. 29 MaINBE, ©8E 26 B
SMERERMAN. 1 BRAENERELRSFBE. 188 1/3 HIREE. DAC AFftt. NEBERME:S, 7]

NESHEBANRNES.

SAR ADC EA-451%:

1.22

12 (UEHUEE,;

1Msps IR ;

29 MEANIEE, B4E 26 BIMNBERBAN. 1 BAEEEFXRBIEE. 18 1/3AVCC BE. DAC
RERTIL ;

475EJR: AVCC BIE. ExRef 5If). WE 1.5V &EBE. WE 2.5V &FH[E;
ADC BYEB[EHINSEE: 0~Vref;

4 TERIRIRT . BRI, IRFRRESRIRIR. MBATMIESIEIR. ELIEM,
B\ BIE B EFE N 5

R EIELE ADC RURRIRIRE

WEBERMERE, rTNEShEEERNGES;

XERRSMEBEiRAR ADC i, BRERESH MRS EIRIE Y,

IS DAC

13@3& 12bit 500Ksps DAC, B LUH{TEIER%,

1.23

{RINBELLIREE VC

NI 3K VC, TR ERMBEMRN/LREBE, 16 MEENEIMNHENEE, 11 MrAIERER AN
NBE; 4 MABRRNEE, BiF 1 RARELRSEEE. 1 BRE BGR2.5V SEBE. 11 64
FEBFE E. VC Math I L@ A ER 28 TIMO/1/2/3 SRIRIZIHEFES PCA IR, T)4%. SMERITERAT o
fER. ARELA/TREDEFERT I, MRIDFEENTHRE MCU, RIECERIIRFIFEINEE.
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1.24 {REBEENZE LVD

XA BEIRBEIG A EMBEHITION, 16 #HBERME (1.8 ~ 3.3V). ARELA/FEFELE~E
SYHME L. BEEEMEHERMAE BN ThEE.

LVD E74FiE:

1.25

4 BRUSMIR, AVCC. PC13. PB08. PBO7;
16 MEI{ERE, 1.8~3.3V A%,

8 MiARM, BEF. EFA. TEAAS;
2 TR R AR, B, FlT;

8 MISKECE , BALEiRAR%;

B&RHINEE, BAMTFH.

IBHMALE OPA

OPA FAILIRERCE , EA T B ZIR RS EERMEEN A, FILUFA DAC Wt &7, b LIECE
RIBHIER.

1.26

REEHEE LCD

LCD #ZHIRE—FERATRETRRBE TS (LCD) NEFIEHI2E/Ra2E, RZLAE 8 MARAKF
(COM) # 48 MXELIHF (SEG), FALAIREN 208 (4x52)8K 384 (8x48)1 LCD Elf&it&R. AJLUERE
BADESHBEDE, STHRAEREMEDE. REBEEDERT BTN LLE, 25 DMA BAHEHEE .

LCD EAHFiE:
. SERENNUREES
B EEFES. 12 1/3. 1/4. 1/6 M1 1/8 &=Lb
m XF12. 13 RE
B %X 16 N E1FEEAY LCD $4E RAM
m EIRHECE LCD BIXLEE
m 3 MIREHEREERS R
-  NEBEBFESE. SMBERMASE, HEBEESESN
-  AIBEMHECEANIBEMES ESRBITEE, MMITA LCD ERFTER B A B
m ZIHEINFEET(: LCD ITHISSRI7E Active. Sleep. DeepSleep &R F#HI1TER
m AIECEMART
B 32¥F LCD ANRINRE BRI AL B S MIAIIRSRER
m REAM LCD REEFMAHS|HITIEL & A F SARINTIRE
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1.27 #ARIBIAZRS

BRANEIRFRG R, RESINENSSAAIRE, ESERRE KeillAR FERFRNRMSF, 3F 4
BT R LA Z AR R

1.28 RIEER
TIRWIEIRER: TARE. BAEE

EFRTRAZININ ISP . SWD il
XFrg—4migixO: ISP thil5 SWD A SWD iwH.

HEIRY BOOTO (PF11) BEMIASET, TH ILIETF ISP iR, ml@T ISP thiX3t Flash #174w

2o

HEIRY BOOTO (PF11) ERIAMKET, SHAIETHAAERR, THHIT Flash AREFAE, @
i SWD #hiY3 Flash #1T4R7=,

1.29 =&t

MEZERMAVARBRS SR, RHESINEERKCI RS,
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2 FmblEs
2.1 FmAR

HC 32 F 1 9 0 J C T A

INEFFE

CPU fiI%
32: 32bit

PR

A
F. @R

[

CPU 38!
1: Cortex-M 0+

MHEREIRFIED
9: FEANEY

IhEEEC B 1R 58S
0: icE1l
6: icE4

5| %R

F: 32Pin/ J: 48Pin
K: 64Pin / M :80Pin
P: 100Pin

FLASH &8
C:256 KB

ESEt
T: LQFP
U: QFN

MR RETEE
A:-40~85°C, T4k
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2.2 Ipgk
= HC32F196)CTA
B R HC32F196PCTA | HC32F196MCTA | HC32F196KCTA HC32F190JCTA HC32F190FCUA
5| gk 100 80 64 48 32
GPIO 5|k 88 72 56 40 26
A% Cortex MO+
CPU
IR 48MHz
BIREBESEE 1.8 ~5.5V
BB R ==1==P
RESEHE -40 ~ 85°C
TR ThEE SWD EiiEO
ME—IR5FES i
UARTO0/1/2/3 UARTO/1 UARTO/1
BEEO SPI0/1 SPI0/1 SPIO
12C0/1 12C0/1 12C0/1
BRERTZS TIMO/1/2/3
EhY 28 -
=R ERTES TIM4/5/6
12 {3 A/D %328 26¢ch 25ch 23ch 17ch 8ch
IRINEB L3283 VC0/1/2
i O hi 88 72 56 40 26
{REBIEWME (L 1
AL =R
- RCH 4/8/16/22.12/24MHz
%28
AEB{EEIR
RCL 32.8/38.4kHz
%28
By 5
PLL 8~48MHz
INER =R
RIS 8~32MHz
2=
iSRS Max 4ch
Flash 2R i
RAM Z BRI i
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3 SIkIECE RIhEE
3.1 SliECEE

HC32F196PCTA-LQFP100

PE02

PEO3

PEO4

PEO5

PEO6

VCAP

PC13
XTLI/PC14
XTLO/PC15
PF0O9

PF10
XTHI/PFOO
XTHO/PFO1
RESETB
SEG27/PC0O0
SEG26/PCO1
SEG25/PC02
SEG24/PC03
PF02

AVSS

AVCC

PFO3
SEG23/PA00O
SEG22/PA01
SEG21/PA02

pE 3¢

[N NN ENE NN ENE NN T N I T T R T S P

a8’ 35 e SR D
d2dd i dEE
58 gBgeEge . ££: ¢
[%2] [%2] o [%2] wv w w w (] ) () o wv
S ¥=8233565883I3588233z83=239y3
2 A E P D2PRP2PD2PL2LPLRELELEELEELELELELYE ST
[100] 99] 98] 97] 96| 95| 94| 93] 92]91[00[89|88[ 87|86 | 85|84 ] 83]82]81]80]79] 78] 77 76|
o 5]
En
73]
72 ]
[71]
[70]
69]
65|
67]
66|
LQFP-100 m
[64]
63]
62
[61]
60]
B
B
[57]
56
55|
541
f’ &
[26]27]28]29]30]31]32]33]34]35[36[37[38[30[a0[a1|a2]43]4a]a5]46]47]48]40]s50]
m wv Q <t mn [Ve) r~ <t wn o — o r~ [ee) (2] o — o (a2} << wn o — (%] &)
5333 EFEEEFFFREFEEEREE S 3
S RN R N 5233238
e 222 EyiEs L2 s wE S

- EHAP, FERBZHERSIHN 10 SN ABANHERE AL
- ZHERSILEY 10 ¥R [SIRIZhEERA].
- BOOTO S|#IAF=HI FLASH 4f2, ¥ [HBIRIESHEA]

DvCC

DVSS

PFO6
PA13/SWDIO
PA12/COM3
PA11/COM2
PA10/COM1
PA09/COMO
PAO8/SEGO
PCO9/SEG1
PCO8/SEG2
PCO7/SEG3
PCO6/SEG4
PD15/SEG40
PD14/SEG41
PD13/SEG42
PD12/SEG43
PD11/SEG44
PD10/SEG45
PD09/SEG46
PDO8/SEG47
PB15/SEG5
PB14/SEG6
PB13/SEG7
PB12/SEG8
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HC32F196MCTA-LQFP80

pE 3¢

= o o I © ~ © o
8 8 8 8 3 B8 3 0
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S W o s b NowITosn S g NS S0
> > 2 282 o033 I B B 82332380 00<I<g
O O oo o M A Ao Ao A o A oA o o o a 4a o o
[0 79]78]77]76[75[74[ 73] 72| 72]70]69]68|67[66[65|64]63]62]61]
PEO2| 1 ' 60
PEO3]| 2 59
PEO4| 3 58
PEO5]| 4 57
VCAP| 5 56
PC13| 6 55
XTLI/PC14| 7 54
XTLO/PC15| 8 53
XTHI/PFOO| 9 52
XTHO/PFO1] 10 LQFP'80 51
RESETB| 11 50
SEG27/PC00| 12 49
SEG26/PC01| 13 48
SEG25/PC02| 14 47
SEG24/PC03| 15 46
AVSS| 16 45
AVCC| 17 44
SEG23/PA00| 18 JECEER 43
SEG22/PA01| 19 ! 42
SEG21/PA02| 20 N\ W 41
|21|22|23|24|25|26|27|28|29|30|31|32|33|34|35|36|37|38|39|40|
oM < n < n o ~ < n o — o — o [a0] < o — [%2] Q
©O © O © © © © © O © O © H H H o4 o =+ n O
<< W L I << << << O O Mmoo M oW owowwomn a > >
o o a (=] o [a o o o =N o o a o o o o [~ N (=) (=)
S S 8 R 86 n ¥ M & = 4 S & S &
o ~ 4 4 H4 H A H n v < - O
(] O 0O 0o o O o O o O O O O O w
w w L w w w w w w w w w w w w
7] N o o B o B v o n o on o n n

ERAT, REFIZIEKRSIHA 10 SRR HERE L,
ZHERSIHA 10 ¥R [S1IZhEEREA],
BOOTO IR A T4 FLASH 412, ¥ [BUR{ESHEA]L

PFO7

PFO6
PA13/SWDIO
PA12/COM3
PA11/COM2
PA10/COM1
PA09/COMO
PAO8/SEGO
PCO9/SEG1
PCO8/SEG2
PCO7/SEG3
PCO6/SEG4
PD11/SEG44
PD10/SEG45
PD09/SEG46
PDO8/SEG47
PB15/SEG5
PB14/SEG6
PB13/SEG7

PB12/SEG8
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[64|63]62]61]60[59[58]57]56(55[54]53]52]51[50]40]
vear[ 1| @ 48|PFo7
pc13] 2 47 |pFos
XTLI/PC14] 3 46 |PA13/SWDIO
XTLO/PC15| 4 45 |PA12/COM3
XTHI/PFOO] 5 44 |PA11/COM2
xTHO/PFO1| 6 43|PA10/cOM1
RESETB| 7 42 |PA09/COMO
SEG27/PCo0| 8 LOFP-64 41|PAO8/SEGO
SEG26/PCO1| 9 Q 40 |PC09/SEG1
SEG25/PC02| 10 39|PCo8/SEG2
SEG24/PC03| 11 38 |PC07/SEG3
Avss| 12 37 |PCO6/SEG4
Avccl 13 36 |PB15/SEG5
SEG23/PA00] 14 35| PB14/SEG6
SEG22/PA01| 15 34 |PB13/SEG7
SEG21/PA02| 16 33|PB12/SEGS
[17]18]19]20]21[22[23]24] 25 26[27]28] 20] 30[31]32]
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HC32F196)CTA-LQ48
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48147146|45|44143142|41]140]139|38]|37
VCAP| 1 ® 36
PC13] 2 35
XTLI/PC14| 3 34
XTLO/PC15]| 4 33
XTHI/PFOO| 5 32
XTHO/PFO1| 6 LQFP'48 31
RESETB| 7 30
AVSS| 8 29
AVCC| 9 28
SEG23/PA00] 10 27
SEG22/PA01]| 11 26
SEG21/PA02]| 12 25
13114]15]16]117]18]19]20|21|22]23|24
N <t N O ~ O +H N O 4 un O
O O O O © ©O O O 4 +H un O
I < < < < 0 0o o o o = >
A A A oo A A o o o a AN
S & @I N 8 M N 9 3 &
N — — — — — — — — (@]
O O O O O O O O O w
oW W W W W W W W oo
n N N v .. K N N O

pE 3¢

- EHAP, FERBZHERSIHN 10 SN ABANHERE AL
- ZHERSILEY 10 ¥R [SIRIZhEERBA].
- BOOTO 5|#IAF=HI FLASH 4f2, ¥ [HBIRIESHEA]

PFO7

PFO6
PA13/SWDIO
PA12/COM3
PA11/COM2
PA10/COM1
PA09/COMO
PAO8/SEGO
PB15/SEG5
PB14/SEG6
PB13/SEG7
PB12/SEGS8
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VCAP| 1 ‘ 36 |PFO7
PC13| 2 35|PFO6

XTLI/PC14] 3 34 |PA13/SWDIO

XTLO/PC15]| 4 33|PAl12
XTHI/PFOO| 5 32 |PAl1l
XTHO/PFO1| 6 LQFP'48 31|PA10
RESETB| 7 30| PAO9
AVSS| 8 29 |PAOS
AVCC] 9 28 |PB15
PAOO| 10 27 |PB14
PAO1| 11 26|PB13
PAO2]| 12 25|PB12

13114115]16]17118|19|20121]122]|23]|24
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HC32F190FCUA-QFN32TR
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O N — (@») (@)} (00 ™~ (o) LN
L m ™M ™M o~ N N o g
VCAP [y 1 24 ¢ _| PA14/SWCLK
XTLI/PC14 [ 3 2 e . 23 (] pa13/SwDIO
XTLO/PC15 [T} 3 ; 22 7] pAL2
XTHI/PFOO [ ™ i i 21 777
oo 4 : Exposed : --1 PAll
XTHO/PFO1 [ > 5 ' ThermalPad ! 20 {__| pPA10
RESETB [ 0 ¢ | | 19 Z7] pa09
s o B 18] pacs
PAQ2 L~ 8 ©O =H N M < N @17 - DVCC
(@))] — — — — — — —
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- HERAYP, BEBiIZIHERSIHA 10 SIRNS MmN FERE LR,
- ZFERSIHA 10 3FR [SI#IThEESA],
- BOOTO 3|[IBF=# FLASH 412, ¥ [HiR{ES5HA].
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ap s
3.2 SIIThEEREA
LQFP100 | LQFP80 | LQFP64 LQFP48 | QFN32 NAME DIGITAL ANALOG
1 1 PEO2 PCA_ECI
p 2 PEO3 PCA _CHO
3 3 PEO4 PCA CH1
4 4 PEO5 PCA CH2
5 PE06 PCA CH3
6 5 1 1 1 VCAP
7 6 2 2 PC13 TIM3_CH1B LVDO
8 7 3 3 2 PC14 XTLI
9 8 4 4 3 PC15 XTLO
10 PF09 TIMO_CHA
11 PF10 TIMO_CHB
12C0_SDA
12 9 5 5 4 PFOO UARTL TXD XTHI
12C0_SCL
13 10 6 6 5 PFO1 UARTL RXD XTHO
14 11 7 7 6 RESETB
AIN10
UART1_CTS VCO_INPO
15 12 8 PC00 UART2_RTS VCIL_INNO
SEG27
TIM5_CHB Cg\IOl}NPl
16 13 9 PCO1 UART1_RTS -
UART2_CTS VEL_INN1
- SEG26
AIN12
SPI1_MISO VCO_INP2
17 14 10 PC02 UART2_RXD VCIL_INN2
SEG25
AIN13
SPI1_MOSI VCO_INP3
18 15 11 PC03 UART2_TXD VCIL_INN3
SEG24
19 PF02
20 16 12 8 AVSS
21 17 13 9 7 AVCC
22 PFO3
UARTL_CTS AINO
TIMO_ETR VCO_INP4
VCO_OUT VCO_INNO
23 18 14 10 PAOO TIMI_CHA VC1_INPO
TIM3_ETR VC1_INN4
TIMO CHA SEG23
UARTL_RTS AINT
TIMO_CHB VCO_INP5
TIM1_ETR VCO_INN1
24 19 15 11 PAO1 TIM1_CHB VC1_INP1
HCLK_ouT VC1_INN5
SPI1_MOSI SEG22
UARTL_TXD AIN2
25 20 16 12 8 PA02 TIMO CHA VCO _INP6
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LQFP100 | LQFP80 | LQFP64 | LQFP48 | QFN32 | NAME DIGITAL ANALOG
VC1_OUT VCO_INN2
TIMI CHA VC1 INP2
TIM2_CHA SEG21
PCLK_OUT
SPIL MISO
UARTL_RXD
TIMO_GATE AIN3
TIM1 CHB VCO_INP7
26 21 17 13 PAO3 TIM2_CHB VCO_INN3
SPIL CS VC1_INP3
TIM3_ CH1A SEG20
TIM5_CHA
27 DVSS
28 DVCC
22 18 PFO4
23 19 PFO5
SPI0_CS AING
UARTL TXD VCO_INP8
PCA_CH4 VCO_INN4
29 24 20 14 9 PAO4 TIMZ_ETR VC1 INP4
TIM5_CHA DAC_OUT
LVD_ OUT OPA_OUTO
TIM3 CH2B SEG19
AIN5
SPI0_SCK VCO_INP9
TIMG_ETR -
_ VCO_INN5
PCA_ECI VC1_INP5
30 25 21 15 10 PAOS TIMO_CHA -
TIM5_CHB VC2_INPO
T VC2_INNO
T oUr OPA_OUT1
. SEGI8
SPI0_MISO
PCA CHO AING
POl VCO_INP10
31 26 22 16 11 PA06 - VCO_INNG
TIM1_CHA -
. OPA_OUT2
VCo_OUT S
TIM3_GATE
SPI0_MOSI
PCA CH1 AINT
HCLK_OUT VCO_INP11
32 27 23 17 12 PAO7 TIM3_ CHOB VCO_INN7
TIM2_CHA OPA_OUT3
VC1 OUT SEG16
TIM4 CHB
TIM2_ETR VOO, INNE
33 28 24 PCO4 IR_OUT v
VC2_oUT .
- SEGI5
AIN15
TIM6_CHB VCO_INN9
34 29 2> PCO> PCA_CH4 OPA_INN
SEG14
PCA_CH2
TIM3_CH1B AINS
TIM5_CHB VCL_INN6
35 30 26 18 13 PBOO RCHOUT OFAIN
RCL OUT SEGI3
PLL OUT
PCA.CH3 AINO/EXVREF
36 31 27 19 14 PBO1 PCLK OUT VCL INP6
TIM3 CH2B VC1 INN7
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LQFP100 | LQFP80 | LQFP64 | LQFP48 | QFN32 | NAME DIGITAL ANALOG
TIM6_CHB VC2_INP1
VC2 OUT VC2 INN1
TCLK OUT SEGI2
PCA_ECI AINLE
TIM4_CHA .
37 32 28 20 PBO2 TIM1 BK -
_ VC1INNS
TIMO_BK oy
TIM2 BK
38 PEO7 TIM3_ETR
39 PEOS TIM3_CHOB
40 PE09 TIM3_CHOA VC2_INP2
a1 PE10 TIM3_CH1B VC2_INP3
VC2_INP4
42 33 PE11 TIM3_CH1A VoG
TIM3_CH2B
43 34 PE12 SPI0 CS SEG51
UART3 CTS
TIM3_CH2A AINZ5
44 35 PE13 SPI0 SCK VC2_INP5
UART3 RTS SEG50
TIM3_CHOB AIN24
45 36 PE14 SPI0 MISO VC2_INP6
UART3 RXD SEGA9
TIM3 BK Ve np7
16 PE15 SPI0 MOS| -
UART3 TXD VCZ_INN3
- SEGA8
12C1 SCL
SPI1 SCK AIN17
47 37 29 21 PB10 TIMI CHA VC1 INP8
TIM3_CH1A SEGI0
UARTL RTS
I2C1 SDA ANLE
TIM1_CHB VC2_INP8
48 38 30 22 15 PB11 TIM2 GATE -
- VC2_INN4
TIM6_CHA veos
UARTL CTS
49 39 31 23 16 DVSS
50 40 32 24 17 DVCC
T
51 41 33 25 PB12 _ VC1 INPY
TIMO_BK o
TIM6 CHA
SPIL SCK
L e
52 42 34 26 PB13 a VC1_INP10
TIM1_CHA 4
TIM1 GATE
TIM6 CHB
SPIL MISO AINZ1
12C1_SDA VC1 INP11
53 43 35 27 PB14 TIM3_CH1B VC2 INPY
TIMO_CHA VC2_INN5
TIM1 BK SEG6
SPIL MOS|
TIM3_ CH2B AIN22
54 44 36 28 PB15 T crip e
TIMO_GATE
55 45 PDOS SEG47
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LQFP100 | LQFP80 | LQFP64 | LQFP48 | QFN32 | NAME DIGITAL ANALOG
VC2_INP10
56 46 PDO09 A
VC2_INP11
57 47 PD10 VC2 INNG6
SEGA5
VC2_INP12
58 48 PD11 VC2 INN7
SEG44
59 PD12 UART2_RTS SEG43
60 PD13 UART2_RX SEG42
61 PD14 UART2_TX SEG41
62 PD15 UART2_CTS SEGA40
PCA_CHO
TIM&_CHA
63 49 37 PC06 TiMaCHia SEG4
UART3_RXD
e VC2_INP13
64 50 38 PCO7 - VC2TINN8
TIM2 CHB ate3
UART3 TXD
PCA_CH?2
TIM6_CHA
65 51 39 PC08 TMoETR SEG2
UART3 CTS
PCA_CH3
TIM4_CHB
66 52 40 PC09 TM1ETR SEG1
UART3_RTS
UARTO_TXD
TIM3_CHOA
67 53 a1 29 18 PAOS TIM1 GATE SEGO
TIM4_CHA
TIM3 BK
UARTO_TXD
TIM3_CH1A
TIMO_BK
68 54 42 30 19 PAQ9 eoSeL COMO
HCLK oUT
TIM5 CHA
UARTO_RXD
TIM3_CH2A
TIM2 BK
69 55 43 31 20 PA10 12C0 SDA CcoM1
TIM2_ GATE
PCLK_OUT
TIM6 CHA
UARTO_CTS
TIM3_GATE
12C1 SCL
70 56 44 32 21 PA11 VGO oUT coM2
SPIJ_MISO
TIM4_ CHB
UARTO_RTS
TIM3_ETR
71 57 45 33 22 PAL2 12C1 SDA COM3
VC1 OUT
SPIG_MOSI
IR_OUT
72 58 46 34 23 PATSISWEL | aRTO RXD
LVD oUT
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LQFP100

LQFP80

LQFP64

LQFP48

QFN32

NAME

DIGITAL

ANALOG

TIM3_ETR
VC2 ouT

73

59

47

35

PFO6

12C1_SCL
UARTO _CTS

60

48

36

PFO7

I2C1_SDA
UARTO_RTS

74

DVSS

75

DvCC

76

61

49

37

24

PA14/SWCL
K

UARTL_TXD
UARTO_TXD
TIM3_CH2A
LVD OUT
RCH_OUT
RCL_OUT
PLL OUT

77

62

50

38

25

PA15

SPI0_CS
UART1_RXD
TIMO_ETR
TIMO_CHA
TIM3_CH1A

78

63

51

PC10

PCA_CH2

COM4/SEG39

79

64

52

PC11

PCA_CH3

COM5/SEG38

80

65

53

PC12

PCA_CH4

COM6/SEG37

81

66

PD00O

SPI1_CS

82

67

PDO1

SPI1_SCK

83

68

54

PDO02

PCA_ECI
TIMI ETR

COM7/SEG36

84

69

PDO3

UARTL_CTS
SPI1_MISO

85

70

PD04

UART1_RTS
SPI1_MOSI

86

PDO5

UART1_TX

87

PD06

UART1_RX

88

PDO7

UART1_TX

89

71

55

39

26

PBO3

SPI0_SCK
TIMO_CHB
TIM1_GATE
TIM3_CHOA
XTL_OUT
XTH OUT

VC1_INN9
SEG35/VLCDH

90

72

56

40

27

PB04

SPI0_MISO
PCA CHO
TIM2_BK
UARTO_CTS
TIM2_GATE
TIM3_CHOB

VCO_INP12
VCI1_INP12
SEG34/VLCD3

91

73

57

41

28

PB05

SPI0_MOSI
TIML_BK
PCA CH1
UARTO_RTS

VCO_INP13
SEG33/VLCD2

92

74

58

42

29

PB06

12C0_SCL
UARTO_TXD
TIM1_CHB
TIMO_CHA
TIM3_CHOA

VCO_INP14
VC1_INP14
SEG32/VLCD1
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LQFP100 | LQFP80 | LQFP64 | LQFP48 | QFN32 | NAME DIGITAL ANALOG
o v
93 75 59 43 30 PBO7 _ LVD2
TIM2_CHB thos:
TIMO_CHB
BOOTO
94 76 60 44 31 /PF11 SEG30
12C0_SCL
TIML CHA
TIM2_CHA LVD1
9 7 61 45 PBO8 TIMO_GATE SEG29
TIM3_CH2A
UARTO_TXD
12C0_SDA
IR_OUT
SPIL_CS
96 78 62 46 PB09 TME G SEG28
TIM2 CHB
UARTO_RXD
97 PEOO TIM1_CHA
98 PEO1 TIM2_CHA
99 79 63 47 32 DVSS
100 80 64 48 pvVCC
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S 5| IERFINRER PSEL g TiEH], 1FI TR,

Px_SEL

()} 1 2 3 4 5 6 7
PAOO | UARTL CTS TIMO_ETR VCO_OuT TIM1_CHA TIM3_ETR TIMO_CHA
PAO1 | UARTL RTS TIMO_CHB TIM1_ETR TIM1_CHB HCLK_OuT SPI1_MOSI
PAO2 | UARTL_TXD TIMO_CHA VC1 0ouT TIM1_CHA TIM2_CHA PCLK_OUT SPI1_MISO
PAO3 | UARTLRXD | TIMO_GATE TIM1_CHB TIM2_CHB SPI1_CS TIM3_CH1A TIM5_CHA
PAO4 | SPIO_CS UART1_TXD PCA_CH4 TIM2_ETR TIM5_CHA LVD_OUT TIM3_CH2B
PAO5 | SPIO_SCK TIMO_ETR PCA_ECI TIMO_CHA TIM5_CHB XTL_OUT XTH_OUT
PAO6 | SPIO_MISO PCA_CHO TIM3_BK TIM1_CHA VCO_ouT TIM3_GATE
PAO7 | SPIO_MOSI PCA CH1 HCLK_OuT TIM3_CHOB TIM2_CHA VC1 0ouT TIM4_CHB
PAO8 | UARTO_TXD TIM3_CHOA TIM1_GATE TIM4_CHA TIM3_BK
PAO9 | UARTO_TXD TIM3_CH1A TIMO_BK 12C0_SCL HCLK_OUT TIM5_CHA
PA10 | UARTORXD | TIM3_CH2A TIM2_BK 12C0_SDA TIM2_GATE PCLK_OUT TIM6_CHA
PA11 | UARTO_CTS TIM3_GATE 12C1_SCL VCO_OuT SPI0_MISO TIM4_CHB
PA12 | UARTO_RTS TIM3_ETR 12C1_SDA VC1_0oUT SPI0_MOSI
PA13 | IR OUT UARTO_RXD LVD_OUT TIM3_ETR VC2_0ouT
PA14 | UARTL TXD UARTO_TXD TIM3_CH2A LVD_OUT RCH_OUT RCL_OUT PLL_OUT
PA15 | SPIO_CS UART1_RXD TIMO_ETR TIMO_CHA TIM3_CH1A
PBOO | PCA CH2 TIM3_CH1B TIM5_CHB RCH_OUT RCL_OUT PLL_OUT
PBO1 | PCA CH3 PCLK_OUT TIM3_CH2B TIM6_CHB VC2_ouT TCLK_OUT
PB02 PCA_ECI TIM4_CHA TIM1_BK TIMO_BK TIM2_BK
PBO3 | SPIO_SCK TIMO_CHB TIM1_GATE TIM3_CHOA XTL_OUT XTH_OUT
PBO4 | SPIO_MISO PCA_CHO TIM2_BK UARTO_CTS TIM2_GATE TIM3_CHOB
PBO5 | SPIO_MOSI TIM1_BK PCA CH1 UARTO_RTS
PBO6 | 12CO_SCL UARTO_TXD TIM1_CHB TIMO_CHA TIM3_CHOA
PBO7 | 12CO_SDA UARTO RXD | TIM2_CHB TIMO_CHB
PBO8 | 12C0_SCL TIM1_CHA TIM2_CHA TIMO_GATE TIM3_CH2A UARTO_TXD
PBO9 | 12CO_SDA IR_OUT SPI1_CS TIM2_CHA TIM2_CHB UARTO_RXD
PB10 | 12C1_SCL SPI1_SCK TIM1_CHA TIM3_CH1A UART1_RTS
PB11 | 12C1_SDA TIM1_CHB TIM2_GATE TIM6_CHA UART1_CTS
PB12 | SPI1_CS TIM3_BK TIMO_BK TIM6_CHA
PB13 | SPI1_SCK 12C1_SCL TIM3_CHOB TIM1_CHA TIM1_GATE TIM6_CHB
PB14 | SPI1_MISO 12C1_SDA TIM3_CH1B TIMO_CHA TIM1_BK
PB15 | SPI1_MOSI TIM3_CH2B TIMO_CHB TIMO_GATE
PC00 UART1_CTS UART2_RTS
PCO1 TIM5_CHB UART1_RTS UART2_CTS
PCO2 | SPI1_MISO UART2_RXD
PCO3 | SPI1_MOSI UART2_TXD
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Px_SEL
0 1 2 3 4 6
PCO4 TIM2_ETR IR_OUT VC2_0UT
PCO5 TIM6_CHB PCA CH4
PCO6 | PCA_CHO TIM4_CHA TIM2_CHA UART3_RXD
PCO7 | PCA_CH1 TIM5_CHA TIM2_CHB UART3_TXD
PCO8 | PCA_CH2 TIM6_CHA TIM2_ETR UART3_CTS
PCO9 | PCA_CH3 TIM4_CHB TIM1_ETR UART3_RTS
PC10 PCA_CH2
PC11 PCA_CH3
PC12 PCA CH4
PC13 TIM3_CH1B
PC14
PC15
PDOO SPI1_CS
PDO1 SPI1_SCK
PD02 | PCA ECI TIM1_ETR
PD03 | UART1 CTS SPI1_MISO
PD04 | UART1 RTS SPI1_MOSI
PDO5 | UART1_TXD
PD06 | UART1_RXD
PDO7 | UART1_TXD
PDO8
PD09
PD10
PD11
PD12 UART2_RTS
PD13 | UART2_RXD
PD14 | UART2_TXD
PD15 UART2_CTS
PEOO | TIM1_CHA
PEO1 | TIM2_CHA
PEO2 | PCA ECI
PEO3 | PCA_CHO
PEO4 | PCA CH1
PEO5 | PCA CH2
PEO6 | PCA CH3
PEO7 | TIM3_ETR
PEO8 | TIM3_CHOB

HC32F19x R5IEIEFM_Rev1.80

36/93


https://www.xhsc.com.cn/

. sl
XHSC qﬁ%ﬁ%ﬁ www.xhsc.com.cn
Px_SEL
(] 1 2 3 7
PEO9 | TIM3_CHOA
PEI0 | TIM3_CH1B
PE11 | TIM3_CH1A
PE12 | TIM3_CH2B SPI0_CS UART3_CTS
PE13 | TIM3_CH2A SPI0_SCK UART3_RTS
PE14 | TIM3_CHOB SPI0_MISO UART3_RXD
PE15 | TIM3_BK SPI0_MOSI UART3_TXD
PFOO | 12CO_SDA UART1_TXD
PFO1 | 12C0_SCL UART1_RXD
PF02
PFO3
PFO4
PFO5
PFO6 | 12C1_SCL UARTO_CTS
PFO7 | 12C1_SDA UARTO_RTS
PFO9 | TIMO_CHA
PF10 | TIMO_CHB
PF11
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3.3 HBRIESHEA
+® 3-1 ERIESHA
i SIHIB TR ik
DvCC HFER
AvVCC TR IR
B3R DVSS et
AVSS it
VCAP LDO Wizttt ((XIRNEBRERGEA, HIMER/NTF 1uF EEBER)
LSl BOOTO (PF1l) ERINEEBRT, ThHIET ISP HFEER, mHET
ISP /X3t Flash #1T4R7%E.
5P Po0TO U (s BOOTO (PF11) BMIHWIEFT, M THRFRAMES, SRAS
Flash AEVIER(LES, A& SWD thiX 3t Flash #1T4R%%.
AINO~AIN23 | ADC HIN)E& 0~23
ADC ADCVREF | ADCMIBE B
VCINO~VCIN15 | VC i\ 0~15
VCO_OouT VCO bt
ve VC1_OouT VC1 i
VC2_0ouT VC2 LhisaH
LVDINO EEEBTUEA 0
LVDIN1 RBETUIEN 1
b LVDIN2 BEMUNEA 2
LVD_OUT RS bt
OPA_INN OPA Sl
?Ef)~ A OPA_INP OPA IEM#IN
OPA_OUTy OPA aith
LCD COMx LCD Attt
;‘:8_"572 SEGy LCD XERE#HIH
z=1,2,3H VLCDz SMERERFEIET, SMBERAENERER
UARTx_TXD UARTx $RiE & 1%
UART UARTx_RXD UARTx $RiEZE ISR
x=0,1,2,3 UARTX_CTS UARTX CTS
UARTx_RTS UARTx RTS
SPIx_MISO SPIERENMAM B HEIRES
SPI SPIx_MOSI SPI R EN B MABMNAEIEES
x=0,1 SPIx_SCK SPI EIREYSMES
SPIx_CS SPI Frif
12C [2Cx_SDA 12C BHREIRES
x=0,1 12Cx_SCL 12C {EIREFEHES
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1=IR SRR R iR
TIMx_CHA Timer BOFEIRAA LG A
BREREE TIMx_CHB Timer BUFRFMALL L B
s TIMx_ETR Timer BYSMNEBH BN S
TIMx_GATE Timer M 2ES
TIM3_CHyA Timer BOFEIRAA LRI A
BREREE TIM3_CHyB Timer BURFALL B L B
wo?fl,z TIM3_ETR Timer HI9MNEBIHAIINIE S
TIM3_GATE Timer N 11=ES
PCA_ECI SMNERES RIS S
PCA_CHO RN/ EL B H/PWM it 0
ATYRA AT PCA_CH1 RN/ LB H/PWM fit 1
PCA PCA_CH2 IR/ EL B H/PWM Bt 2
PCA_CH3 IR/ EL B LH/PWM it 3
PCA_CH4 FREN/LL R H/PWM Bt 4
TIM4_CHA Advanced Timerd EbEHIH/ABRBINIG A
TIM4_CHB Advanced Timer4 EbE% S /AERBNIG B
g rendae TIM5_CHA Advanced Timer5 EbEEH /ARG A
Advanced Timer TIM5_CHB Advanced Timer5 EbE% L /AER BN B
TIM6_CHA Advanced Timer6 b /BRI A
TIM6_CHB Advanced Timer6 L35I /AIR5E NS B

- 10 mAEMUNEANSIERE, ARERRIAIRERIRR RS 2 AR IR

HC32F19x R5IEIEFM_Rev1.80

39/93


https://www.xhsc.com.cn/

XASCL%xsH

www.xhsc.com.cn

4 IheEtEE

ARM PR Flash
Cortex-M0+f— \—Up to 256 KB POR
I NVIC PLL 4<
Sues)-T—swo Bus RCH
Matrix — RCL
@AVCC
SRAM
DMAC  (— —1 Upto32kB [pessssa— |
: LDO :—<
| |
CRC AES : l
| |
| |
| |
Px00 GPIOPortx |, ; XTL T<
orre /7| x=AB,CD,E f[——— | |
| |
|
;ﬁggg;g;} GPIOPOrtF N TRNG : XTH J,—<
| |
| @DvcC !
AHB to APB
bridge SysCtrl
UARTX_TXD
UARTX_RXD UARTX |, M3
UARTx_CTS x=0,1,2,3 |v
UARTX_RTS
= l
DAC_OUT DAC(12bit
_ : ( )<:'::
! |
: I
| ' TIMx
COMO--COM7
SEGOO---SEG48>_:7 e — WDT x=0,1,2 ‘<
| |
! I
AINOO>:T ADC(12b't)<:;:: CLKTRIM TIMx 4<
trenae I _
AIN25 /| , x=4,5,6
|
! I
VCx_INO i Ve :
------ X N
VCx_IN15>",’ x=0,1,2 S — — PCA 4<
VCX_OUT 7 | e X |
i @AvCC |
Vo Ng \! BGR : L] 1cC
LVD_IN2 X
LDN3 )T LVD vref | —  x=01 {
LvD_OuT /| :
OPAINN | |
OPA_INP \ | : SPix
OPA_OUTO OPA TempSensor | — . 4<
o 1 ! ———1  x=0,1
OPAOUTA o !

TIM3_BK
TIM3_ETR

TIM3_GATE
TIM3_CHOA
TIM3_CHOB
TIM3_CH1A
TIM3 CH1B
TIM3_CH2A
TIM3_CH2B

TIMx_BK
TIMX_CHA
TIMX_CHB
TIMX_ETR
TIMX_GATE

TIMx_CHA
TIMx_CHB

PCA_ECI

PCA_CHO
PCA_CH1
PCA_CH2
PCA_CH3
PCA_CH4

2Cx_SDA

|
12Cx_SCL

SPIx_CS/SSN
SPIx_SCK
SPIx_MOSI
SPIx_MISO

HC32F19x R5IEIEFM_Rev1.80

40/93



https://www.xhsc.com.cn/

XRSCL%xsH

www.xhsc.com.cn

5 TFEXRSIE

0xe010_0000

0xe000_0000

0x4002_2000

0x4002_0000

0x4000_6800
0x4000_4000

0x4000_0000

0x2000_8000

0x2000_0000

0x0004_0000

0x0000_0000

pE=

CMO+ Internal
Peripheral

PORT Ctrl 1

AES

DMAC

PORT Ctrl 0

CRC

RAM Ctrl

Flash Ctrl

AHB

APB1

APBO

SRAM (32kByte)

T SNg 9dv

UART3

UART2

LCD_CTRL

TIM3

FLASH (256kByte)

1. port ctrit®iR s> T MLt

0 SNg adv

Analog Ctrl

System Ctrl

CLKTRIM

PCA

TIMO/1/2/WDT

SPIO

12C0

UARTO/1

0x4004_0000
0x4003_0400
0x4003_0000

0x4002_2000
0x4002_1c00
0x4002_1800
0x4002_1400

0x4002_1000
0x4002_0c00
0x4002_0900
0x4002_0800

0x4002_0400
0x4002_0000

0x4000_67FF
0x4000_6400
0x4000_6000
0x4000_5c00
0x4000_5800
0x4000_5400
0x4000_5000
0x4000_4c00
0x4000_4800
0x4000_4400
0x4000_4000
0x4000_3c00
0x4000_3800
0x4000_3400
0x4000_3000
0x4000_2c00
0x4000_2800
0x4000_2400
0x4000_2000
0x4000_1c00
0x4000_1800
0x4000_1400
0x4000_1000
0x4000_0c00
0x4000_0800
0x4000_0400
0x4000_0000
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=8
0x2000_8000
SRAM
(32KByte)
0x2000_0000
=&
0x0004_0000
FIREFEX
(256KByte)
0x0000_0000
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6 HENABERKRE

DVCC DVCC
10K
JRESETB SWCLK [
100nFI

- )

=

swpio [ 1 N

{1 vcap M

V —

1uF+ v

100nF T T RESETB | T

m —
BOOTO [ ] on 1
1.8- 5.5V > ] DVCC | XTH [ T | |
g i l:l ﬂ- i
| I3
L1 Dvss | XTHO [J—c—1 i
s |
1.8- 5.5V >———1[ ] AVCC L xTU [ | |
| L | &
e = | %
L1 AvsS . xTL0 [J—sA—
AR

- AVCC 5 DVCC B[R A8,
- BHBERFEBEINEERESR, NTEIFMNTIES, BRMEARTFAEIEBER, B

EET R
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7 HBSIHE

7.1 &
BRIESERISHER, FRa FBERIERLL VSS B,
7.1.1 SMHIRAHE

PRAEEARER, AL LEEX 100%™ mEFIRIEE Ta=25°C A Ta=Tamax THITAIMI
(Tamax 5iEERVRESEELER), FiE R\ MIRAERERINIMEERE. HEBEMNHMEREGT
REMRIE.

ESPMRB THRERPHBENBISE TG, RIMENH/R T ZHERENSE, FaEEF4&E
BT, EEESTENELM L, &/ IsARESEIHFEARNXGE, RETEBINR=ERTED
(F+32)1FH,

7.1.2 HMEBHE

PRIFYFRIMEE, HABIRERET Ta=25°C #M VCC=3.3V(1.8V = VCC = 5.5V BEEH), XLEHIEN
BT igitiESmRElito

HAR ADC FEERERBEI N —MIUERRIRRE, EFFERECE TUIAEE], 95%~mivizEN)
FEFLAENBIE(TFIF£25),
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7.2

B RATEE

INTESR M LRV AR AN R ATEE T RPLEHE, JESSBSEMFRA LIRS, XER

B 4A
=4

SR s R AT FE M,

BEAZHIRAHAM, A AERELFRG THRANIREMERELIR, SKPTEERAERHT

® 7-1 HERFGE
w5 P RIME RAE =T}
VCC - V5SS SMERE{HEBEE(EE AVCC #1 DVCC)D) -0.3 5.5 %
ViN EHESIM ERRNEE? VSS-0.3 VCC+0.3 |V
| AVCCx | TRHBSIMZENBEE 50 mvV
| VSSx-VSS | | REE#E M B ERES 50 mv
Vesp(HBM) ESD F2EE R EE IR (AR EY) SEBIRABEEIESH \Y
vee #2134 DVCC/AVCC EBIRLRRY S BRI (R B 300 A
)L
VS £33 VSS 4Ry S BRI O BRI (1) 300 mA
o = 1/0 F3zHI5 | M _ LAVt E R R 25 mA
3 1/0 FI=HI5 B £ A% H BRI -25 mA
RESETB 5|HI89ENER +/-5 mA
NI 3 XTH B9 XTHI 3|BIF XTL 89 XTLI 3IBIB9EN s A
==
Hth 5 IaENER@ +/-5 mA
2 lINJ(PIN) FrE 1/0 FIIEHI5 | I LAY S E N ARG +/-25 mA

1. FrERIEIRE(DVCCAVCC)HIM(DVSS,AVSS) 5 | Bl A isa L2 E i EIS M A SEE AN HEB RS L,

2. IenZBEI R LBE ERRIE, BMRIE Vn FEBEEHREAE. NRFERIE Vn FEBEEHEKE, BEFRIE
TESMERIRE iy FEBEEHRAE, 2 Vn>VCC B, B—MERBENER; 2 Vin<VSS B, B—1MRMEEAN
=7

3. RAFABRSTHBHRIEDIERE,

4. H1A /0 ORBBEENERES, S inenBIRAEAEMENERS REZNBRNEINENEZ M, Z&E
FEFESRM 40 1/0 HO LS Inen SRR BRI,

® 7-2 REEH
w5 ik E =i}
Tste i REEE -65 ~ + 150 °C
Tjmax BRALERE 105 °C
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7.3 TIEFHF

7.3.1 BRIERH

&® 7-3 BRAIERN

s B8 % &/VE BAE L 3ir}
freik REB AHB B EhER=E 0 48 MHz
fecLko AEB APBO B $hsfiZR 0 48 MHz
frcka AEB APB1 B $hsfizR 0 48 MHz
DvCC HFE D TIFBE 1.8 5.5 v
Avcc IRINER > TIEEBE KI5 DVCCRFEE 1.8 5.5 v
IHEFERR Ta=85°C LQFP100 476 mwW
IHEFERN Ta=85°C LQFP80 465 mwW
Pp IHEFERN Ta=85°C LQFP64 455 mW
IHEFERN Ta=85°C LQFP48 364 mW
INEFER Ta=85°C QFN32 357 mw
RAHEHE -40 85 °C
Ta NMRRE
RN EFED -40 105 °C
T HRESER -40 105 °C
1. HfEFA ADCE, &0 ADC BSSH#,
2. BIEABERAEIRA DVCC M AVCC #8, 71 EBHIE B (EHAIE, DVCC M AVCC Z[BlR% 501FH 300mV
HE5,
3. ERMEMIERRBIRET, RE T FEBE Timax, Tam U BEXAEE,

7.3.2 LEBMEBERNIERMAF
% 7-4 LoERNTERM

oS % =M ®/ME BAE L 3ir}

tvec VCC EFERE 0 5 V/us

tvee VCC TRgR= 0 5 V/us
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7.3.3 PRRERE (I LVD =RFHE

VCC

VBOR _hys-

BO R_5V unknown

1.
VBOR hys+ — - /]
_1s0v /0 ______

vth~08v_¢ L ___

unknown

L gHHRIE, AEEFFNIH.

7-1 POR/Brown Out =EE

& 7-5 POR/Brown Out

H5 B8 £

=/IME

HEE

BB

POR BMEE (LEIE)

Vpor
BOR #2MEBE (IxEEiLTE)

1.45

1.50
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& 7-6 LVD iERiEE

s % ¢ % &/ME BENE RXE B
Vex SMEREINRRIESEE - 0 - vCC v
LvD_CR.VTDS=0000 1.8+3.5%
LvD_CR.VTDS =0001 1.9+3.5%
LvD_CR.VTDS =0010 2.0£3.5%
LvD_CR.VTDS =0011 2.1+£3.5%
LvD_CR.VTDS =0100 2.2+3.5%
LvD_CR.VTDS=0101 2.3+3.5%
LVD_CR.VTDS=0110 2.4+3.5%
N LVD_CR.VTDS=0111 2.5+£3.5% |
Vievel tNEE LVD_CR.VTDS=1000 - 2.6+3.5% v
LVD_CR.VTDS=1001 2.7+3.5%
LVD_CR.VTDS=1010 2.8+3.5%
LvD_CR.VTDS=1011 2.9+3.5%
LVD_CR.VTDS=1100 3.0£3.5%
LVD_CR.VTDS=1101 3.1+3.5%
LvD_CR.VTDS=1110 3.2+3.5%
LVD CR.VTDS=1111 3.3+£3.5%
Ilcomp IhiE - - 0.12 - MA
Tresponse M vz B8] - - 80 - us
Tsetup FEva:N || - - 400 - us
Vhyste RiFEBE - - 40 - mV
LVD_debounce = 000 7
LVD_debounce = 001 14
LVD_debounce = 010 28
. NP LvVD_debounce = 011 112 i
Trilter TRBBYE] LVD_debounce = 100 - 450 us
LVD_debounce = 101 1800
LVD_debounce = 110 7200
LVD debounce = 111 28800

HC32F19x R5IEIEFM_Rev1.80 48/93


https://www.xhsc.com.cn/

HSCh#%S
Xl‘l L%fh""? www.xhsc.com.cn

7.3.4 RAEMNSEHE

o= | B% & RME | BEE | &RKE | Bl
VRer25 | Internal 2.5V Reference Voltage B8 25°C 3.3V 2475 |25 2525 |V
VRrer2s | Internal 2.5V Reference Voltage -40 ~85°C 2.8~5.5V | 2.463 | 2.5 2.525 | Vil
VRer15 | Internal 1.5V Reference Voltage B8 25°C 3.3V 1.485 1.5 1515 |V
Vrer1s | Internal 1.5V Reference Voltage -40 ~85°C 1.8~5.5V | 1477 |15 1.519 | vill
Tcoeff | Internal 2.5V 1.5V temperature coefficient | -40 ~ 85°C - - 120 ppm/°C

1. BEETERER, FEEFFNE,
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AR R

EUHMR ZMESHMERNGGENR, XESHMAZSBEIFRE. FREE. /0 SRR E.
FmAVIHEE. TERER. /0 MNEIDER, EREFESFINUEURRITHARES.

7.3.5

RIS T T HSMF:

m FREN /0 SIMER FiaNER, HiEED—MESEBT E——VCC | VSS(EHh ).
B FRERIMEER T RAIRE, BRIESRIMER,
B NFEEFERMIAREENAZER] fuck BISAER (0~24MHz BY /9 0 NEFRFAEHE, 24~48MHz B 1 N
SIS
B SHFBIMEET: fecko = fHok, freki = frciko
® 7-7 I{EERRH

Symbol Parameter Conditions Typ(1) Max(2) | Unit
4M 750 -
8M 1460 -
RCH
clock 16M 2850 -
All peripherals clock ON, xﬁ’éfglgi/v source 22.12M 3940 - LA
Run while(1) in RAM Taz2 C
A=ZX 24M 4270 -
PLL RCH4M 32M 5750 .
to xxM
o clock 48M 8540 | -
(Run in source
RAM) 4M 350 -
8M 660 -
RCH
clock 16M 1250 -
All  peripherals clock | Vcap=1.5V source
OFF, Vee=3.3V 22.12M 1710 |- MA
Run Whi|€(1) in RAM Ta=2xC 24M 1850 _
PLL RCH4M | 3oMm 2560 -
to xxM
clock 48M 3770 | -
source
4M 790 -
8M 1470 -
RCH
Iop All  peripherals clock | Vcap=1.5V clock 16M 2780 -
(Run OFF, Vce=3.3V source MA
CoreMark) | Run CoreMark in Flash Ta=2xC 22.12M 3720 )
24M 4000 -
L M agM Flashwait=1 | 6080 | -
Veap=1.5V 4M 1000 1440
I(EF){Dun All peripherals clock ON, \5/c5c\71.8- EI((:)I:k 8M 1890 2710 uA
mode) | Runwhile(l)inFlash —\ 1_nagc. | source 16M 3710 | 5160
85C 22.12M 5010 | 7010
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Symbol Parameter Conditions Typ(1) Max(2) | Unit
24M 5400 7570
16M 3930 5000
xg’épli\{ g. | PLL RCHaM 24M 5480 7090
5.5V to xxM 32M FlashWait=1 | 6590 | 7650 | pA
Ta=Ngoc- | Clock
85 source 40M FlashWait=1 | 8100 9470
48M FlashWait=1 | 9610 11200
16M 3990 5040
verm LoV pLL ReHem | 24M 5530 | 7140
5.5V th> X’IiM 32M FlashWait=1 | 6640 7690 | pA
Ta=N4oC- | ©°€
85C source 40M FlashWait=1 | 8160 9480
48M FlashWait=1 | 9670 11250
4M 610 1000
Veap=1.5V 8M 1090 1840
Vce=1.8- RCH
5.5V clock 16M 2080 3360 MA
Ta=N40C- source
g5 22.12M 2770 | 4480
24M 2970 4810
16M 2290 3150
Vear=1.5V 24M 3060 4370
All  peripherals clock | Vcc=1.8- ItDcI)‘I;(XDCH‘lM
OFF, 5.5V cock 32M FlashWait=1 | 3410 4030 | pA
Run while(1) in Flash Ta=N40C- )
85C source 40M FlashWait=1 | 4110 4950
48M FlashWait=1 | 4860 5870
16M 2340 3220
xgép:lléij PLL RCH8M | 24M 3120 4420
5.5V to xxM 32M FlashWait=1 | 3460 4080 | pA
Ta=Ndoc- | Clock
85C source 40M FlashWait=1 | 4160 4990
48M FlashWait=1 | 4910 5910
4M 550 630
Veap=1.5V 8M 1060 1190
Vce=1.8- RCH
5.5V clock 16M 2050 2290 MA
Ta=N40C- source
85C 22.12M 2830 3160
24M 3070 3420
I(EéD| All peripherals clock ON LM 2290 2560
eep peripherals cloc _
mode) xg’él‘llgv PLL RCH4M | 24M 3200 3600
5.5V t‘l’ X’IiM 32M FlashWait=1 | 4190 4720 | pA
Ta=N4oC- | ©°€
85C source 40M FlashWait=1 | 5200 5860
48M FlashWait=1 | 6190 6990
xg/ép:lléS_V PLL RCHSM | 16M 2350 2620 "
55y to xxM 24M 3250 3660
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Symbol Parameter Conditions Typ(1) Max(2) | Unit
Ta=N40C- | clock 32M FlashWait=1 | 4240 | 4770
85C source
40M FlashWait=1 | 5250 5890
48M FlashWait=1 | 6250 7020
4M 150 190
Veap=1.5V 8M 260 320
Vce=1.8- RCH
5.5V clock 16M 450 530 MA
Ta=N40C- source
85C 22.12M 610 710
24M 650 750
16M 690 780
ngéflléij PLL RCH4M | 24M 790 900
All peripherals clock OFF | 5.5V tc‘l’o’é’li"" 32M FlashWait=1 | 990 1110 | pA
Ta=N40C-
g5¢ source 40M FlashWait=1 | 1200 | 1350
48M FlashWait=1 | 1410 1580
16M 740 850
xg/éP::].lSSV PLL RCHS8M | 24M 840 960
5.5V tc‘l’o’é’liM 32M FlashWait=1 | 1040 1170 | pA
Ta=N40C-
g5 source 40M FlashWait=1 | 1250 | 1400
48M FlashWait=1 | 1460 1640
Vewelsy | XTL32K TA=N40-25C 13 22
All peripherals clock ON, ng:l 8 clock TA=50C 14 21 A
Run while(1) in Flash 5 5V ' source A K
oo ' Driver=0x0 | Ta=85C 21 29
(LP Run) XTL32K Ta=N40-25C 10 18
All  peripherals clock | Vcap=1.5V clock
OFF, Vce=1.8- source Ta=50C 11 17 MA
R hile(1) in Flash 5.5V )
un while(1) in Flas Driver=0x0 | To=85C 18 26
Verr=1.5V XTL32K Ta=N40-25C 8 9
All peripherals clock ON | Vcc=1.8- :l)oucrlze Ta=50C 9 10 MA
5.5V .
o Driver=0x0 | To=85C 16 19
(LP Sleep) Vearm1.5V XTL32K Ta=N40-25C 5 5
All peripherals clock OFF | Vcc=1.8- gl)oucrlze Ta=50C 6 7 MA
3.5V Driver=0x0 | To=85C 13 16
y 15V Ta=N40-25C 2980 3170
XTL32K CAP= = XTL32K —
+DeepSleep \;C§\71.8- Driver=0x0 Ta=50C 3720 4110 nA
' Ta=85C 8380 9790
Iop Ta=N40-25C 2920 3100
(Deep IRC32K Vcar=1.5V
Sleep) +DeepSleep \;CSC\TI.S- Ta=50C 3660 | 4010 | nA
' Ta=85C 8320 9650
Veap=1.5V Ta=N40-25C 2710 2840
WST S| Vce=1.8- nA
+Deepsleep 5.5V Ta=50C 3420 3740
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Symbol Parameter Conditions Typ(1) Max(2) | Unit
Ta=85C 8080 9500
Ta=N40-25C 2600 2730
Vcap=1.5V
DeepSleep Vee=1.8- Ta=50C 3320 3630 nA
5.5V
Ta=85C 7980 9360

EEM, 1% Typ BERE 25 °C & Vee = 3.3V &,
2. EREHMIEESRM, % Max FER Vce = 1.8-5.5 & Temperature = N40 - 85 °C SEEIAM R AE,
ZR, FEESHMI,
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7.3.6 MIRIHFERIUIRERRYET(E]
MEEEEY )2 1E RCH #5728 AV IR ERF 2152, MREERT M8 VBT shiR ik SRRV FIE UM € |

m  RERIRIC: BI$PRR RCH #5728
n OREREREIN. HRSENREARRISFAEAEYHZ RCH R5728

Symbol Parameter Conditions Min Typ Max Unit
PREEAE TR EE R 8] - - 1.8 - Hs
Fmcik = 4MHz - 9.0 - us
Twu . Fmck = 8MHz - 6.0 - s
R E PRI AR B &)
Fmck = 16MHz - 5.0 - s
Fmck = 24MHz - 4.0 - us

1. MEER AR ERMREEH TR ERFEFRIE KB,
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7.3.7 ShERETERESFE
7.3.7.1 SMEPmMINEREIEh

s s R/VE BRI(E BAE (i
fXTH_ext F P 4MERBY SRR (1) 0 8 32 MHz
VXTHH BN IS EBTEE 0.7vCC vCC %
VxTHL BNGIFMEEBTFEE VSS 0.3vCC v
Tr(xTH) EFAHIESIED) 20 ns
THXTH) TR {EI (L) 20 ns
Tw(XTH) BNS{ERYASED) 16 ns
Cin(xTH) BABRO 5 pF
Duty H=LE 40 60 %

I RNRER *1 HA

1. BHISIHRIE, FEEFFNE,
7.3.7.2 SMERRENEEEISH

s s R/VE BRI(E BAE (i
fXTL_ext FA PSRBT EhaTER (L) 0 32.768 1000 kHz
VxTLH BN BTEE 0.7vCC vCC %
VxTLL BNG|HMEEBTFEE VSS 0.3VCC v
Trixtw) EFARIBESEID 50 ns
Tr(xTL) TR {EI (L) 50 ns
Tw(xTL) NS E{ERYASED) 450 ns
Cin(x) BABRO 5 pF
Duty S 30 70 %

IL BNRER *1 A

1. HIRITHRIE, FAEEFFN,
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7.3.7.3 =&E5MEREIFR XTH

IR IMNER AT £ (XTH) AILUERR—1 8~32MHz BSR4 /M E IE RS TRRIIRH 2R Eo NTIRFLGHRIE
BRETEATRPIILNARING TR, BISEHETLFEINGR, ENAT, ERSMAE

BAVIR ] geth S iRs72s 95 1f0, LURVMaH R BN Bai VIR ER 8. BXEKIEIREAIFAS
LR, HE BESF), BEIENIERT &
s % E45 &/VE HEE RXE i
Fek EnsnE |- 8 - 32 MHz
32MHz . . 60
ESRec S &R | 24MHz - - 80 a
ESR 8@ | 16MHz - - 100
8MHz . . 120
e MESS | RS rSERERETRE, 4 12 20 pF
Duty L - 40 50 60 %
XTH_CR[3:0]=0b1111 . 1000
XTH_CR[3:0]=0b1110 . 600
Ly EP XTH_CR[3:0]=0b1010 - 370 - uA
XTH_CR[3:0]=0b0110 . 300
XTH_CR[3:0]=0b0010 . 160
XTH_CR[3:0]=0b1111 . 11.75
XTH_CR[3:0]=0b1110 (32MHz, 63
24MHz #&FE)
XTH_CR[3:0]=0b1101 . 4.38
XTH_CR[3:0]=0b1100 . 3.38
XTH_CR[3:0]=0b1011 . 7.41
o - XTH_CR[3:0]=001010 (16MHz w0l _ A
iz =)
XTH_CR[3:0]=0b1001 . 2.77
XTH_CR[3:0]=0b1000 . 2.14
XTH_CR[3:0]=0b0111 . 5.59
XTH_CR[3:0]=000110 (12MHz Lol
iz =)
XTH_CR[3:0]=0b0101 . 2.08
XTH_CR[3:0]=0b0100 . 1.60
XTH_CR[3:0]=0b0011 . 2.50
gm B3 XTH_CR[3:0]=0b0010 (8MHz # ) 130 ] mA/N
&)
XTH_CR[3:0]=0b0001 . 0.93
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55 B8 FMF &/ME HEE RAE LY}
XTH_CR[3:0]=0b0000 - 0.72
32MHz, CL=16pF 500 ] s
Te® | ey |@XTH CRI3:0=0b1110
8MHz, CL=16pF 5 s

@ XTH CR[3:0]=0b0010

1. iERSBNSESHARA/MEEIERESERLS L.

2. HEETHERY, FEEFFNE,

3. CuiERAERMERNLEES Cu M Co, BINMEASHRERERS, HENSERNBHEIRSE. BF Cu
M C ABHERAS K. EiEE Cux B, RIZARIBRIRAVINZEM ESR F5%, FHE% PCB 1 MCU 5B B3 £
BA CrEEEN,

AR Cux BIURREAFIEEHNRAFMNERH#ITERE:
- NREAHEFAETAHEINEE (C), MCx=2xCL-Cp
- NREBEHEFAETEERINEE, N Cx= LREBEEEME -Cr
LPREAF, MRERN CxBA, BIGERSENBRMEILZE.
i
- REHIERAHRIENAEESN 8pF B, R PCB 5 MCU 3IMZ BN HEBER, BIGERAEN 12pF 19

LAZER A,
- RAEFERALERAENTERSN 12pF BY, ZE[E PCB 5 MCU SIRIZEIMNSHRESR, BIGEFRAEN 10pF
g 8pF MICECER,

4. HRIRBESAIERMIRERENANEFME . MRS, IKchAEME, HIREFEMER,
5. Tstart mEBNEE], BMEMERE XTH FaNE, EERIREN 32MHz/8MHz #R57 X ERESEl, XMEERE
XTH_CR[5:4] =0b10 iREF, EA—MUENREERSE LNERE, ErRRRFEFIESHMESHNAEMELER

Ko
: {1 >t
RO[;l 7
= 2}
R1 B 3
I——ﬁ—[]—l—
R

- SHRABSEMKGEME RO,
- [FAREHEFE R1 ik, FREMEEIURT&ESE, BRI 00,
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7.3.7.4 {EFEIMEREIER XTL

1EK3

=8

HMNEBES £ (XTL) RT LAfSER—
RETHBINETTSES, BISEEHFIETER

SEINER, ENAR,

1 32.768kHz MR A /MEIEIRBMRBIIRHRE ™. ATRPILHY
RS B AL IARATEE

I HR72RB5 H, LUB ) R BB RIS E R Bl B XRRIEIRSBIINFASIIRR. TE,

VBEE), EEOENNEFT &
s 8 4 &/IVE HEE mAE Bafi
Fow RHINE 32.768 kHz
ESRcLk ZHRIVRIRESRSEE 60 kQ
CLX(Z) LERERA RRAEIEEERHTERE, 4 12 20 pF
DCacik H==EL 30 50 70 %
XTL_CR[3:0]=0b1111 1330
XTL_CR[3:0]=0b1011 1230
XTL_CR[3:0]=0b0111 1140
o - XTL_CR[3:0]=0b0011 1050 "
XTL_CR[3:0]=0b1110 630
XTL_CR[3:0]=0b1010 (#:7={&) 580
XTL_CR[3:0]=0b0110 530
XTL_CR[3:0]=0b0010 490
XTL_CR[3:0]=0b1111 14.64
XTL_CR[3:0]=0b1011 13.17
XTL_CR[3:0]=0b0111 11.67
XTL_CR[3:0]=0b0011 10.15
o B XTL_CR[3:0]=0b1110 7.37 HAN
XTL_CR[3:0]=0b1010 (4#:7518) 6.62
XTL_CR[3:0]=0b0110 5.87
XTL_CR[3:0]=0b0010 5.10
Tart® | EaEHETIE] L A0l obia10 2000 ms
1. SETGRE, REEFHUE,
2. CuxEBREFRNMEHNLERS Cufl C, BNFRAESREMERS, FTFESERNSAHIERSE. B

3.

B CuMl C AEHEES M. EifkE Cux Y, MIZRIERREVAZFM ESR F5, HE¥F PCB # MCU 3IHI89
BEIHBTERS Cr BEER.

MEREER Cux BIUZRRAFFISENRAFRNERH#TRE:
- WNMRBAHSHLAETAHBENEE (C), W Cx=2xCL-

Cp

- NRBMEHESHAHTLERENAE, W Cux= ERERAE -Cp

SKRRER, IRERD CLBAR, BIERGENBEREUIRE.

EEEBR) ESR EERENREE, AILUER AT XTL_CR[3:0I&EEUMIKERIEF. BREFESBE

RHIES

HC32F19x R5IEIEFM_Rev1.80
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4. Tsart BETIETE], BN XTL AFRNE, EEFIRER 32768 RHXENE, XMIERTE
XTL_CR[3:0]=0b1010 #1 XTL_CR[5:4]=0b11 BT, FRA—MENRFIEIRE DNEES, ©rlEES
FELERME SHNREMERRK.

www.xhsc.com.cn

= {1 >t
RO ]
= B
1| ®
: {1

- SRABESEMREHERR RO,
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7.3.8 PIBREIPRENIHE
7.3.8.1 P& RCH iE%e8

Symbol Parameter Conditions Min Typ Max Unit
User trimming step for given
VCC and Ta conditions i 0.25 i %
. VCC =1.8 ~5.5V . ] .
Dev RCH Hﬁ%%ﬁﬁg TAMB = -40 ~ 85°C 3.5 +3.5 %
VCC =1.8 ~5.5V o
Tans = -20 ~ 50°C 2.0 : 2.0 %
4.0
8.0
Fek IHIRE - 4.0 16.0 24.0 MHz
22.12
24.0
Fmck = 4MHz - 80 - MA
Fmcik = 8MHz - 100 - WA
lck Ih¥E
Fmcik = 16MHz - 120 - WA
Fmcik = 24MHz - 140 - WA
DCcik =D - 45 50 55 %
1. BEESTM®EY, REEFHNE,
7.3.8.2 AEF RCL F%38
Symbol | Parameter Conditions Min | Typ Max | Unit
User trimming step for given VCC and Ta ) 05 ) o
conditions ' °
ooy VCC =18 ~5.5V
Dev | RCLIEHHBIE | voo 07 S 5 |- 5| %
VCC =1.8 ~5.5V o
Tams = -20 ~ 50°C 30 3%
Fo EHITE : . 384 |- kHz
790 32.768
Tek B ohEd|a] - - 150 - us
DCcrk HEEEL) - 25 50 75 %
lcLk IhiE - - 0.35 - MA
1. BEEHEEL, FEEFPNEH.
7.3.8.3 PIERMEEES B 10k 155728
Symbol | Parameter Conditions Min Typ Max Unit
Vv Operation voltage - 1.8 - 5.5 Vv
ooy VCC =18~ 5.5V
Dev $&;%%§*§’§(1) TAMB — _20 ~ 500C '50 - 50 %
= o VCC=3.3v . ]
Fok HRmImE Tamg = 25°C 10 KHz
1. BEEHEEL, FEEFHNEH.
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7.3.9 PLL $51%

s s & =/IME HEE | RAE Bl
Fin(®) PN - 4 4 24 MHz
EEPNENE I o - 40 - 60 %
Fout b iES - 8 - 48 MHz
Duty® g - 48% - 52%
Tlock®) e a B8NS 4MHz - 100 200 us
1. BSaHMERY, RELEEPNE,
7.3.10 =it 45t
s s & RVE | HBE | mAE | $i
RETrLAsH #UERTFHARR :
RIS 10 &, Ta= - 100000 | - "
ECrunsn | 457, seimpasy | 2 SRIRRR: 85°C
Ta=-40°C~85°C | RETrLAsH ZRIB{RTZHAR:
BUERIF20F, Ta= 20000 | - - PN
85°C
Toprog | #wFERTE] (FF) | - 22 - 30 s
Twprog | fRIERYE] (F) - 40 - 52 s
Tp_erase | DURFRET(E] - 4 - 5 ms
Tm_erase | EEFIRFRATIE] - 30 - 40 ms

7.3.11 EFT 451¢

SR EMRUERSERE EE 1R,

&S PGS

EFT to IO (IEC61000-4-4) Class:4 (A)

EFT to Power (IEC61000-4-4) Class:4 (A)
BRIV

BB & T2 B YRYIEH], 0

m RIRIVIER T EER

EIMNEL

KBLHIEWIRT (EHEHESRS)

AT EFT iARY, AJLUEBEN AERNTFUERMEINAESH IR 10 £, S NEIESMh{ERIt
73, BAFEREITANGR ARG LE R E R AR E B HHIR.
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7.3.12 ESD 4§51%

ERRENNETSZE, WEHRHTRENRLURECRBSSRES AR,

s s % R/VE BEIE BAE L 3ir}
VESDHsM ESD @ Human Body Mode - - 4 - kv
VESDcpm ESD @ Charge Device Mode - - 1 - kv
VESDwmm ESD @ machine Mode - - 200 - \
llatchup Latch up current - - 200 - mA
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7.3.13 1/0 imO451%

7.3.13.1 SGih4SE——i% 0]

® 7-8 wmOmLISY

s B8 & R/VE RAE (i
Sourcing 4 mA, VCC =3.3V i i
V. High level output voltage | (see Note 1) VCC-0.25 v
o Source Current Sourcing 8 mA, VCC = 3.3V VCC-0.6 i Vv
(see Note 2) '
Sinking 5 mA, VCC = 3.3V
V. Low level output voltage | (see Note 1) i V55+0.25 v
o Sink Current Sinking 14 mA, VCC = 3.3 V ] VSS+0.6 v
(see Note 2) '
Sourcing 8 mA, VCC = 3.3V i
V. High level output voltage | (see Note 1) VCC-0.25 v
OHD Double source Current Sourcing 18 mA, VCC = 3.3V VCC-0.6 i Vv
(see Note 2) '
Sinking 8 mA, VCC =3.3V
V. Low level output voltage | (see Note 1) i V55+0.25 v
o Double Sink Current Sinking 18 mA, VCC = 3.3V | _ VSS40.6 v
(see Note 2) '
NOTES: 1. The maximum total current, lon(max) and loL(max), for all outputs combined, should not exceed 40 mA to

satisfy the maximum specified voltage drop.
2. The maximum total current, los(max) and lo.(max), for all outputs combined, should not exceed 100 mA to

HC32F19x R5IEIEFM_Rev1.80

satisfy the maximum specified voltage drop.

63/93


https://www.xhsc.com.cn/

www.xhsc.com.cn
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VOL @ 1.8V

VOH @ 1.8V

VWOt
VYWST
YWyt
VWET
vwet
VWIT
YWOT
YWw6
vyws
vw.
vw9
vwg
YWy
vwe
vwe
YWl
Ywo

o~V MNANAHQ
HOo00cocoO0o00oOoo

YWoTt
YWST
YWyt
VWET
vywet
VWIT
YWwoT
YWw6
vyws
vyw/
vwo
vwg
vwy
vwe
vwe
vwi
vwo

oS MAN oo
A OO

VOL @ 3.3V

=O—iEIX —O=—355iK

o~V ITMANAHQ
coococococococoo

VOH @ 3.3V

——iEIX ——355IK

MAN—HO OO~ ONSFMAN

mMmoNnMMMNANANANANANANANONAN

VWOt
VWST
YWyt
VWET
vywet
VWIT
YWOT
YWw6
vyws
vw/
vw9
vwg
vwp
vweg
vwe
VWL
Ywo

VWOt
VWST
YWyt
VWET
vywet
VWIT
YWOT
YWw6
vyws
vw/
vw9
vwg
vwp
vweg
vwe
YWT
Ywo

VOL @ 5.5V

—0—iRIX —@—35IK

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

VOH @ 5.5V

—0—iRIX —8&—35IK

5.0

55
5.4
5.3
5.1
4.9
4.8

5.2

YWwoT
VWST
YWy
VWET
YWweT
VWIT
YWOT
YWw6
vwg
vw.
vw9
vwg
vwy
vwe
ywe
vwit
vywo

YWoT
VWST
YWy
VWET
vyuwet
VWIT
YWOT
YWw6
vws
vw.
vw9
vwg
vuwy
Vweg
vwe
YWT
vwo
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7.3.13.2 HANfFE——i% O PA,PB,PC,PD,PE,PF

&S s 4 &/IME HMEE RAE Bl
VCC=1.8V 0.7vCC - - v
Positive-going input _ i i
Vi threshold voltage Vee=3.3v 0.7veC v
VCC=5.5V 0.7vCC - - v
VCC=1.8V - - 0.3vCC v
Negative-going input _ i i
Vi threshold voltage Vee=3.3v 0.3vCe v
VCC=5.5V - - 0.3vCC v
VCC=1.8V - 0.3 - Vv
Input voltage hysteresis _ i i
Vhys(1) (Vitt - ViD) VCC=3.3V 0.4 Vv
VCC=5.5V - 0.6 - Vv
. , Pullup enabled
Rpullhigh Pullup resistor VCC=3.3V - 80 - kQ
. Pulldown enabled
Rpulliow Pulldown resistor VCC=3.3V - 40 - kQ
Cinput Input capacitance - - 5 - pF
1. BEEST®EY, REEFHNE,
7.3.13.3 inOASMEBIEINRIFER——Timer Gate/Timer Clock
&S % 4 &/ME HEE |RXE Bl
1.8V 30 - ns
. External interrupt External trigger signal for the j
(int) timing interrupt flag (see Note 1) 3.3V 30 ns
5.5V 30 - ns
Timer4/5/6 capture pulse 1.8V 0> ) HS
t(cap) ;‘;]”iir capture width 3.3V 0.5 - us
9 Fsystem = 4MHz
5.5V 0.5 - us
1.8V - PCLK/2 MHz
Timer clock Timer0/1/2/4/5/6 external K
t(clk) frequency applied to | clock input 3.3V - PCLK/2 MHz
pin Fsystem = 4MHz 5 5V - PCLK/2 MHz
1.8V - PCLK/8 MHz
PCA clock frequency | PCA external clock input
(2) -
tpca) applied to pin Fsystem = 4MHz 3.3V PCLK/8 MHz
5.5V - PCLK/8 MHz
NOTES: 1. The external signal sets the interrupt flag every time the minimum t(int) parameters are met. It may be set

2.

even with trigger signals shorter than (int).
HBEESTHEY, REEFHNE,

7.3.13-4 ﬁﬁ"ﬁﬂiﬁ%ﬁﬂ——PA,PB,PC,PD,PE,PF

s s &4 &/ME HAE RAE Bl
likg(Px.y) Leakage current V(prx.y) (see Note 1,2) - +50 - nA
NOTES: 1.The leakage currentis measured with VSS or VCC applied to the corresponding pin(s), unless otherwise noted.

2. The port pin must be selected as input.

HC32F19x R5IEIEFM_Rev1.80
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7.3.14 RESETB 5|45 14

RESETB 5Bl NIEEDfER CMOS TZ, BEE T — PR REMFRY_EHIEFR,

#e B ki BME | ARE | BAE i
viL(ReseTB) MAEETEE - 0.3 - 0.3VCC v
VIH(RESETB) RWANSRBETBE - 0.7vCC - VCC+0.3 Vv
Vhys(RESETB) MR & 33 B EIR S - - 200 - mvV
RPU 55 EHIEMBE VIN = Vss - 80 - KQ
TF(ReSETB) BNIERBRR - - - 2 us
TNF(RESETB) HNIEE R - 10 - - us
1. BIIHRIE, AEEFFRME,
7.3.15 ADC #5t%
s 8 M4 R/IME HMEE | RKXE Bl
VaDCIN Input voltage range Single ended 0 - VADCREFIN Vv
Input range of external . i
VADCREFIN reference voltage Single ended 0 AVCC \
DEVavcess AVCC/3 18 - - 3 - %
Active current including
lapc1 reference generator and | 200Ksps - 2 - mA
buffer
Active current without
lapc2 reference generator and | 1Msps - 0.5 - mA
buffer
Cabpcin ADC input capacitance - - 16 19.2 pF
ADC sampling switch
(1) - - -
Rabc impedance 15 kQ
ADC external input
(1) - . .
Ran resistor(2) 100 kQ
Fabccik ADC clock Frequency - - - 24M Hz
Startup time of
TADCSTART reference - - 20 - s
generator and ADC core
Tapcconv Conversion time - 20 24 28 cycles
1Msps@VCC>=2.7V
500Ksps@VCC>=2.4V .
200Ksps@VCC>=1.8V |~ 103 - Bit
REF=EXREF
1Msps@VCC>=2.7V
. . 500Ksps@VCC>=2.4V .
ENOB Effective Bits 200Ksps@VCC>=1.8V - 10.3 - Bit
REF=VCC
200Ksps@VCC>=1.8V .
REF=internal 1.5V - 9.4 ) Bit
200Ksps@VCC>=2.8V ,
REF=internal 2.5V } 9.4 } Bit
1Msps@VCC>=2.7V
500Ksps@VCC>=2.4V i 68.2 i dB
SNR Signal to Noise 200Ksps@VCC>=1.8V )
Ratio REF=EXREF
1Msps@VCC>=2.7V ) i
500Ksps@VCC>=2.4V 68.2 dB

HC32F19x R5IEIEFM_Rev1.80
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Hs 88 1% =/ME BEE | RKE B (i
200Ksps@VCC>=1.8V
REF=VCC
200Ksps@VCC>=1.8V
REF=internal 1.5V 60 dB
200Ksps@VCC>=2.8V
REF=internal 2.5V 60 dB
DNL() Differential non-linearity 200Ksps; -1 1 LSB
VREF=EXREF/AVCC
INL(D) Integral non-linearity 200Ksps; -3 3 LSB
VREF=EXREF/AVCC
Eo Offset error 0 LSB
Eg Gain error 0 LSB
1. BgIHRIE, AEEFEHIE,
2. ADC BV BN BN FEIFR
VCC
i LAINX Y | RAD;DCL 12 bit converter
v Coarasiti leakage: +/-50nA I
12 bit SAR ADC
3FF 0.5LSB REIREBEERNEZMT, IMNFRNERNTEARNT:
M
Raiy = Fapc * Capc * (N + 1) *In(2) ~ Rapc
HAF, 79 ADC B§P87iZR, Z7728 ADC CR0<3:2>AIIREHS PCLK WX &, 1T,
&7 ADC B #AZRF, ,#1 PCLK 94fitb X %
ADC_CRO<3:2> N
00 1
01 2
10 4
11 8
M FRtERHI L, HEF28 ADC_CR0<13:12>1%%E,
TRAFEREt,,#0 ADC B SRERFE, , FIX R :
ADC_CRO<13:12> M
00 4
01 6
10 8
11 12
HC32F19x &5 |#IEFAF Revl1.80 67/93
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&9 ADC B $HSAEF, , AN EEPER, yBIR R (M=12, RIFIRZE 0.5LSB BIKHET):

Ry (kQ) Fapc (kHz)
10 5600

30 2100

50 1300

80 820

100 660

120 550

150 450

MNFERBRNVA, MEE:

- g%)}ﬁﬁd\ ADC Eﬁ)\ﬁ#ﬁDAINXE,\Jﬁl_:EEE:@CPARACITIC;
- BRTEEREN, WRESRVHIRERAE, BEENMASE.
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7.3.16 VC §{F14%
&S o &4 &/IVE HEE | RKE (i
Vin Input voltage range - 0 - 5.5 \"
Vincom Input common mode range - 0 - VCC-0.2 \"
Voffset Input offset T8 25°C 3.3V -10 - +10 mV
VCx_BIAS_SEL=00 0.3
, VCx_BIAS SEL=01 1.2
Ilcomp Comparator’s current VCx_BIAS SEL=10 - 10 - MA
VCx _BIAS SEL=11 20
Comparator’s response time xgi—g:ﬁg—ggtfg(l) 12_)0
Tresponse when one input cross Ve _BIAS_SEL:10 - 1 - us
another X DS _STL=
VCx BIAS SEL=11 0.2
Comparator’s setup time VCX—BIAS—SELfOO 20
VCx_BIAS SEL=01 5
Tsetup when ENABLE. VCX BIAS SEL=10 - 1 - us
Input signals unchanged. VCX BIAS SEL=11 0.2
From main bandgap enable
to Temp sensor voltage, ADC
Twarmup internal 1.5V, 2.5V reference | ~ i 20 i HS
stable
VC_debounce = 000 7
VC_debounce = 001 14
VC_debounce = 010 28
) T . VC_debounce = 011 112
Tfilter Digital filter time VC_debounce = 100 - 450 - us
VC_debounce = 101 1800
VC_debounce = 110 7200
VC debounce = 111 28800
7.3.17 OPA $§i%
OPA: (AVCC=2.2 ~5.5V, AVSS=0V, Ta=- 40 ~ +85°C)
s 8 M4 RIME | REME RKE L L}
Vi WMANBE - 0 - AVCC Vv
Vo mHEBED - 0.1 - AVCC-0.2 |V
lo R - - - 1 mA
RL fZ;EFRQ) - 5K - - Ohm
Tstart AT iE ) - - - 20 Hs
. . - Vic=AVCC/2, Vo=AVCC/2,
Vlo EF!'J)\QEU;JEEE RL=5kQ, RS=50 pF - 16 = mV
N Vic=AVCC/2, Vo=AVCC/2
PM ABARED RL=5kQ, CL=50pF - 80 - deg
SO Vic=AVCC/2, Vo=AVCC/2 i ]
UGBW At EE A T RL=5k0, CL=50pF 9.3 MHz
SR [EiEE0) RL=5kQ, CL=50pF - 8 - V/us
1. BIIRIE, REEEFNE,
2. FEMRMEE BGR CR<0>=1,

HC32F19x R5IEIEFM_Rev1.80
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7.3.18 LCD T3

&S &% TG RIME | BEME RAE B
VCC=3.3V, IMEBrEEIE - 0.2 - A
ILcp TR VCC=3.3V, SMEREEFEIET - 0.2 - A
VCC=3.3V, WEFEFEERET - 33 - A
R {XIRENEE R - - 1M - Q
RL =R EE R - - 360K - Q
VicoH LCD AIE&mRBE - - - vCC \
Vicps3 LCD &==HBE - - - VLCDH v
Vicp2 LCD 2/3 BBIE - - - 2/3 VLCDH v
Vicp1 LCD 1/3 BBIE - - - 1/3 VLCDH v
Vicoo LCD RIEEBE - 0 - - \Y
AVxx LCD EB[ERE Ta=-40~85°C - +5% - -
7.3.19 DAC $51%
&S % TG &IVME | HEBE | RKE B
AVDD voltage reference,
Vbacout Output voltage range single ended 0 - Vcc \"
Output common mode i
Vbaccm voltage range - 0 Vcce \"
Ipac Active current 500KSamples/s - 15u - MA
SRbac Sample rate - - - 500 Ksps
tbacconv Conversion time - 2 - - usS
tDACSETTLE Setting time - - 5 - usS
SNRbac Signal to Noise Ratio - - 59 - dB
Signal to Noise and
SNDRoac Distortion Ratio j j >7 i dB
Spurious Free
SFDRpac Dynamic Range - - 56 - dB
VDACOFFSET Offset voltage w/o buffer - 2 - mV
Differential non-
DNLpac linearity - - =1 - LSB
INLpac Integral non-linearity | - - +5 - LSB
HC32F19x RFIEIEFA _Rev1.80 70/93
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7.3.20 TIM

TE BT 2Rt

BXBMNEH SRS GaktbiR. MARR. SMIET. PWM fi) BIRIEFE, SITR.

® 79 SREME (ADVTIM) 454
Tes 88 1% =®/IME BRKE 128 7]
N 1 trimcLk
tres B 2853 PR 8]
frimclk=48MHz 20.8 ns
0 frimcLk2 MHz
fext SMNERBY EhETER
frimclk=48MHz 0 24 MHz
ResTim E T2 MR 16 i
T WERAEPET Y, 16 itEkas 1 65536 triMcLk
t
o B/ A frmcLk=48MHz 0.0208 1363 us
67108864 trimcLk
TMAX_COUNT BRAAREITER
frimcLk=48MHz 1.4 S
1. BIGIHRIE, AEEEHNE.
£ 7-10 BERAEMNIFE
"s 8% 1 =®/IME RKE =11}
. 1 tTimcLk
tres TE A 2857 § A 8]
frimcLk=48MHz 20.8 ns
0 friMcLk2 MHz
fext 9#’&559‘%%@%
frimcLk=48MHz 0 24 MHz
16 Lini
ResTim ER 2R PR -
I 0 BAITE 32 i
T WERAEPES Y, 16 itEkas 1 65536 trimeLk
t
o B R FrmcLk=48MHz 0.0208 1363 us
16777216 tTiMcLk
TMAX_COUNT BRAABEITE
frimcLk=48MHz 349.5 ms

1. HIRIHRIE, FAEEFFN,

HC32F19x R5IEIEFM_Rev1.80
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& 7-11 PCA 5
"s 88 1 =®/IME RKE =11}
o - 1 - trimcLk
tres TE BT 2857 M8 8]
frimclk=48MHz 20.8 - ns
- 0 friMcLk2 MHz
fext SNERBY ShERER
frimclk=48MHz 0 24 MHz
ResTim EREE PR - - 16 i
T R BRI FREY, 16 {Iit#ges | - 1 65536 trimcLk
counter
By 9 /3 BA frimcLk=48MHz 0.0208 1363 us
- - 2097152 trimeLk
TMAX_COUNT BRATREITEK
frimcLk=48MHz - 43.69 ms
1. EIRIHFRIE, REEEHME,.
£ 7-12 WDT 4§
Tes 88 1% =®/IME BRKE BAfif
tres WDT & A ja] fworck=10kHz 1.6 52000 ms

1. HIRIHRIE, FAEEFFN,

HC32F19x R5IEIEFM_Rev1.80
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7.3.21 i&{51&0

7.3.21.1 12C 5%

12C #FOFMEINTER:
& 7-13 12CiEO4EH
EER (100K) | REEIL (400K) | EFEX (1M) .
s 28 By
BIME |BAE |BME | BAE | BME | BAE
tscLL SCL FHp{EATal 4.7 1.25 0.5 MS
tscLH SCL B $h= A ia) 4.0 0.6 0.26 Hs
tsuspa | SDA EI7At(a] 250 100 50 ns
tHo.spa | SDA {R¥FETE] 0 0 0 Hs
tHosta | FFER M RIFETIE 2.5 0.625 0.25 s
tsusta | EENFARRHFEILATE 2.5 0.6 0.25 s
tsusto | EIEFKMEEIIATE 0.25 0.25 0.25 s
tBUF RETH (FLEEHEFIREY) 4.7 13 0.5 Ms
1. BIRHFRIE, REEEHME,.
R B
SDA \ ) X X  ee
tHD.STA = «—» tSU.SDA = tHD.SDA
SCL—\—/—\:\—/—\—/iW ° e
H—P“‘—V
tSCLH | tSCLL
BTSN - BIESf FHARM
o o o SDA \ X B (U |
~— tSU.STA tSU.STO =—n |
coosct N/ N/ /
7-3 12CiEORF
HC32F19x R5I¥3EFA Revl.80 73/93
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7.3.21.2 SPI %
® 7-14 SPIEOEFH¥LE
oE 8 M mIVE mAE -}

FHAXER 62.5 ns

frck = 32MHz

FHEBIEC 160 ns
te(scw STESHRURAED freu = 48 MHz

MIEIFET 160 ns

frck = 48 MHz

MAERET 84 ns

frck = 48 MHz

FHUEZC 0.45 x te(sck) ns
tw(SCKH) ER1TEYEHAY= AR F AT a] -

MAUET 0.45 X tc(sck) ns

FHUEZ 0.45 X tc(sck) ns
tw(scku) ERTTRT A B T AT i) -

MR 0.45 X tc(sck) ns
tsu(ssN) MAEIRBYFE L B8] MR 0.45 X te(sck) ns
th(ssn) MAEFE RIS E] MAEZ 0.45 x te(sck) ns
tv(mo) FHEIR B E R ETE 3 ns
thmo) FHEER L B RIFETE] 2 ns
tv(so) MANER RS HH BY 4 34 B8] 20+1.5%Tpcik ns
th(so) MANER RS H B AR EFBY 8] 10+0.5*TpcLk ns
tsu(mi) FHNEIERNBYEEILATE] - 10 ns
th(m) FHEIRMNBVFFETE] - 2 ns
tsu(si) MANEL IR 8 N\ BV 3 Y 8] - 10 ns
th(s) MANE B N\ BY RSB 8] - 2 ns

1. EIHRIE, AEEFFMI,
2. BEETFVCC=3.0VEHLaH,.

3. FNURHE AR E I pclk/2, MR EA S $RFRE Ipclk/4,

HC32F19x R5IEIEFM_Rev1.80
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SPI & {ESHYRZ M FSERINT !

} te(SCK)
|

CPHA=0 ! !
CPOL=0
CPHA=0 !
CPOL =1 ‘ ‘ ‘ ‘
I I I I
l l l l
CPHA =1 w 1 1 1 1
CPOL=0 ; ; ; ;
| I I I
l l l l
CPHA =1 | ‘ | ‘ ‘
CPOL =1 | |

|
tsuMI) | ‘
T i
MISO T : ‘ ‘
INPUT b | !
o tv(MO) : ! ‘ th(MO) : !
[ 1 [l 1
MOSI Y/ l
OUTPUT ! ! b
| | | |
7-4 SPIMEFE (EHER)
SSN } |
| |
L tsu(SSN) __, to(SCK) ! l ‘ th(SSN) !
| ! | ! | |
CPHA=0 : ‘V tw(SCKH) \ ‘ ‘ j :
CPOL=0 | : 1 |
T |
| ! |

i
Il I
CPHA =0 | ! ! : w
CPOL =1 ‘ ] | ! ‘
- ] -t
|
MISO } 1 l } ‘
OUTPUT ! | | | |
th(st) ; ‘ th(MO) | | ‘

C— | | i

7-5 SPIHRKFE (MHER cpha=0)
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th(SSN)

‘ | | | ! |
I
L | w(SCKL) : tW(SCKH) | ‘ :
Do | | | ! !
CPHA = L l ‘ ‘ : |
CPOL = ] ‘ ‘ } | |
! l | 1v(SO) m
‘ — = | |
MISO X w ! X; | ;X
I
OUTPUT 1 A w
tsu(sl) | ths) | ‘ ‘
| ! !
MOSI 1 l ‘
INPUT : ! ‘
I

HC32F19x R5IEIEFM_Rev1.80
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WITH PLATING
SECTION B-B

HC32F19x R5IEIEFM_Rev1.80

Symbol 14x14 Millimeter

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 - 0.26
bl 0.17 0.20 0.23
C 0.13 - 0.17
cl 0.12 0.13 0.14
D 15.80 16.00 16.20
D1 13.90 14.00 14.10
E 15.80 16.00 16.20
El 13.90 14.00 14.10
eB 15.05 - 15.35
e 0.50BSC
L 0.45 - 0.75
L1 1.00REF
0 0 -- 7°
NOTE:
- Dimensions “D1” and “E1” do not

include mold flash.
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L1

DETAIL: F

D
D1
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e

HAAARARRARAAAAAAARRE '

EEEEELEEEEEEEEELLE
es]

’HWEHWWEHHWHH—_
O%MMMMMMQ@MD\%
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WITH PLATING

SECTION B-B

HC32F19x R5IEIEFM_Rev1.80

Symbol 12x12 Millimeter

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 - 0.26
bl 0.17 0.20 0.23
C 0.13 - 0.17
cl 0.12 0.13 0.14
D 13.80 14.00 14.20
D1 11.90 12.00 12.10
E 13.80 14.00 14.20
El 11.90 12.00 12.10
eB 13.05 - 13.25
e 0.50BSC
L 0.45 0.60 0.75
L1 1.00REF
0 0 - 7°
NOTE:
- Dimensions “D1” and “E1” do not

include mold flash.
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LQFP64 #}it
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LQFP64 (10x10) LQFP64 (7x7)
Symbol
Min Nom Max Min Nom Max
A - - 1.60 - - 1.60
Al 0.05 - 0.15 0.05 - 0.15
A2 1.35 1.40 1.45 1.35 1.40 1.45
A3 0.59 0.64 0.69 0.59 0.64 0.69
b 0.18 - 0.26 0.16 - 0.24
bl 0.17 0.20 0.23 0.15 0.18 0.21
C 0.13 - 0.17 0.13 - 0.17
cl 0.12 0.13 0.14 0.12 0.13 0.14
D 11.80 12.00 12.20 8.80 9.00 9.20
D1 9.90 10.00 10.10 6.90 7.00 7.10
E 11.80 12.00 12.20 8.80 9.00 9.20
El 9.90 10.00 10.10 6.90 7.00 7.10
eB 11.05 - 11.25 8.10 - 8.25
e 0.50BSC 0.40BSC
L 0.45 - 0.75 0.45 - 0.75
L1 1.00REF 1.00REF
8 0° - 7° 0° - 7°
NOTE:
- Dimensions “D1” and “E1” do not include mold flash.
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b
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WITH PLATING
SECTION B-B

HC32F19x R5IEIEFM_Rev1.80

HHHHHHHH[H]HH__
b}

7x7 Millimeter
Symbol

Min Nom Max
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.604 0.69
b 0.18 - 0.26
bl 0.17 0.20 0.23
C 0.13 - 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
eB 8.10 - 8.25
e 0.50BSC
L 0.40 - 0.65
L1 1.00REF
0 0 - 7°
NOTE:
- Dimensions “D1” and “E1” do not

include mold flash.
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QFN32 i3
D
- 4x4 Millimeter
Symbol
Min Nom Max
PIN 1# A 0.70 0.75 0.80
1 (Lasermark)

Al 0 0.02 0.05
2 b 0.15 0.20 0.25

bl 0.14REF
- - + - w D 3.90 4.00 4.10
D2 2.60 2.75 2.90

e 0.40BSC
E 3.90 4.00 4.10
E2 2.60 2.75 2.90
L 0.25 0.35 0.45

| — 3p
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f 1
® ! d,
) (@&
N = = R R S
41D (@
) ‘ (@
) ‘ (@
> : C
|
Q00000
EXPOSED THERMAL € M
PAD ZONE BOTTOM VIEW
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8.2 RKRETFEH

LQFP100 #¥3& (14mm x 14mm)
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NOTE:
— Dimensions are expressed in millimeters.
A
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LQFP80 f}# (12mm x 12mm)
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NOTE:
- Dimensions are expressed in millimeters.
A

HC32F19x R5IEIEFM_Rev1.80 84/93


https://www.xhsc.com.cn/

XHSC '{:!Eiosﬁ www.xhsc.com.cn

LQFP64 %13 (10mm x 10mm)
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NOTE:

— Dimensions are expressed in millimeters.
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LQFP64 ### (7mm x 7mm)
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QFN32 #%# (4mm x 4mm)
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8.3  ZLENiiEA

AT e &R IEELZENR Pin 1 {UERNE R R,

LQFP100 #¥3€ (14mm x 14mm) /LQFP80 i3 (12mm x 12mm)
LQFP64 #}3 (10mm x 10mm) /LQFP64 3 (7mm x 7mm)

LQFP48 13 (7mm x 7mm)

Pinl -@ FDSC
PN (%1~8m>f% PN ‘

*****

PN (9~1260)— PN - |R -+ Revision Code

,,,,,

Date Code (6fi) **{ Date Code ‘ ‘
‘ Lot No. }ﬁ* Lot No. (8fi1)

QFN32 ### (4mm x 4mm)

Pnl ~-@
R =—— Revision Code
PN (85~12f1) —— PN
Lot No. (8fi) ——= Lot No.

-  EZEaERTSEFEXNAERE, STAEREE.
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8.4 HRMMARIK

HESHEEE LEMREE TLIER, SHARENSE T (°C) AILURR TENAITE:
Tj = Tamb + (Pp X 0ja)
B Tamp BEEHELH TENNIEMERE, 2{I2°C;
B OnBIEHENITIEMENMERLE, S22 °C/W;
m  PoFFEHBIARERINFEM 1/0 ThEEZM, BAE W, S HBIRETHFEZE ™M loo x Vob, /0 Th#E
BRYEESH LIERT 1/0 51 ERThEE, BEZESSERD, AIUZE,
SHRERELEMERE T LENSHERENSGR T, FAMUBEHER IS FNEAREEE T
® 81 [HEMMERBR

Package Type and Size Thermal Resistance Junction-ambient Value (8;a) | Unit
LQFP100 14mm x 14mm / 0.5mm pitch 50 +/-10% °C/W
LQFP80 12mm x 12mm / 0.5mm pitch 55 +/- 10% °C/W
LQFP64 10mm x 10mm / 0.5mm pitch 65 +/- 10% °C/W
LQFP64 7mm x 7mm / 0.4mm pitch 75 +/- 10% °C/W
LQFP48 7mm x 7mm / 0.5mm pitch 75 +/- 10% °C/W
QFN32 4mm x 4mm / 0.4mm pitch 53 +/-10% °C/W
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9 IJlER

Part Number HC32F196PCTA-LQFP100 HC32F196MCTA-LQFP80 HC32F196KCTA-LQFP64 HC32F196KCTA-LQ64 HC32F196/CTA-LQ48 HC32F190JCTA-LQ48 HC32F190FCUA-QFN32TR
Flash 256K 256K 256K 256K 256K 256K 256K
Memory
RAM 32K 32K 32K 32K 32K 32K 32K
1/0 88 72 56 56 40 40 26
GTIMER 4 4 4 4 4 4 4
TIMER
ATIMER 3 3 3 3 3 3 3
UART 4 4 4 4 2 2 2
Connectivity 12C 2 2 2 2 2 2 2
SPI 2 2 2 2 2 2 1
ADC*12bit 24ch 23ch 23ch 23ch 17ch 17ch 8ch
DAC*12bit 1ch 1ch 1ch 1ch 1ch 1ch 1ch
Analog
oP 1 1 1 1 1 1 1
Comp 3 3 3 3 3 3 3
Display LCD 4*52/6*50/8*48 4*47/6*45/8%43 4*40/6*38/8*36 4*40/6*38/8*36 4*26/6*24/8*22 - -
Secruty AES v v v v v v v
LVD v v v v v v v
LVR v v v v v v v
Votage Vdd 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v
Package LQFP100(14*14) LQFP80(12*12) LQFP64(10*10) LQFP64(7*7) LQFP48(7*7) LQFP48(7*7) QFN32(4*4)
R FE L 825 825 8/ #E = B
FiElEE 0.5mm 0.5mm 0.5mm 0.4mm 0.5mm 0.5mm 0.4mm

R, BRAHEEONSWRMETES.
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