XARSCL%ESH

HC32F19x &%l
32 {ii ARM® Cortex®-M0+ #i=HI8

HEF

7= i

® 48MHz Cortex-M0+ 32 £ CPU “F&
® HC32F190/HC32F196 #AEA RiFHITh

FEEH RS, RINFEERE
3uA @3V IREERARAE S : BT a I PO
i, FEEMAR, 10 REREE, 10
WA R, BT A A4 RAM il CPU
HHE R ARSI 1 D FE
10pA @32.768kHz fiKIE TAE#E: CPU
1817, AM&ERM], M Flash iz {7#EF
30uA/MHZz@3V@24MHz R IR -
CPU 1k, #MERH, FBFEhsiT
130pA/MHz@3V@24MHz T AFAR
CPU 117, #M&EKM], M Flash ig17HE
?
Aps P EEIST 8], A D)3 55 i R &
M RGP NHTE
256K “F711 Flash f-fifids , A SR T
ft, FFISP. ICP. IAP
32K F17 RAM fifif#s, B ar s,
W om KRG 0 E M
A 1O 5| #(8810/100PIN, 7210/80PIN
5610/64PIN, 40I0/48PIN, 2610/32PIN)
W, IR
A0S v T A iR
AP EB AR i iR
DAY 8 e
P IR I B 32.8/38.4kHz
PLL %k 8 ~ 48MHz
T A 7 Fele PR s A A o A M %
ELiNE I i
34N 1 JEE M HIE R 16 A0 I 2%
1A 3 J8iE B AR B 16 7 8 i 2%
3IAEERE 16 ALE R 2/ as, X
PWM E b, FEIXLRYThEE

4 ~32MHz
32.768kHz
4/8/16/22.12/24MHz

1 DMAYwtE 16 HLER 2% PCA, SCFES
HE IR LR, 5 iEE PWM %
1A 20 AL gmfe a1 1M s, Wit
H 10kHz #RZ #4524k WDT 1%k

o HilEEO
— 4 % UART FpofEid iz 0
— 2 % SPI ApifEad tHEE
— 2 % 12C FroEE
® NG BRI AR R, SR H KM
® fififf CRC16/CRC32 Fhlk
® AES-128/192/256 ffif kb3 g
® TRNG EPFENLE KA 2%
® 2jfiE DMAC
® 4*%52/6*50/8*48 LCD IR
® 4&FkMi— 107 ID 5
® 121 IMsps KAf M RIEFHEE SARADC,
WERBES, ATlE S T E S
® 1 i 12 {7 500Ksps DAC
o i 1| NEURREHCRE, WLMER
DAC K% iH Buffer
o ER 3 ERHEILEES, B 6 il DAC A
A g bl e v
® ERKHIENTINES, TECE 16 BrIbEcE
JE, AT R 1R DA R HE L
® SWD kTR, RMteThaeiidas
® T/E4M: -40~85°C, 1.8~5.5V
o XK. LQFP100/80/64/48, QFN32
RS

HC32F196PCTA-LQFP100

HC32F196JCTA-LQ48

HC32F196MCTA-LQFP80

HC32F190JCTA-LQ48

HC32F196KCTA-LQFP64

HC32F190FCUA-QFN32TR

HC32F196KCTA-LQ64




=I ViE
XARSCrex5#

> MEESEARAT CUFERK: “XHSC™ RN EX, B, Wi, BHhEES
(7 SRV ASCRY IRUR], SR ST, T ATAE 2RISR BEAN (5 8. XHSC
7 AR R A 2 0 B0 B 4 4% R % AT 4

> BN ISR N R R SR R XHSC e, R BRI N . BLf R A
[ L FH 36 2 AT LA HE DL S AR 22 4y 22 PREREE ZER . 0 Y N e 7RHH A B DA

> XHSC 7E LA A LR 8IS 7R 75 30 8% TAT A R0 P~ AT

> XHSC 77 i (6, & HI S AL IEANR, XHSC X eI ds (AR ] R AZ 7K T TERL o

> AR A @ s ™ FRR I B B AR 2 XHSC IR k. P HAthZE XHSC 7= 5 SR i)
PR AR 55 R N & A TR

> AR EE SPGB R Se AT R (E R

©2022 MMEPEFBATIRAF - RE AR

HC32F19x #F1 ¥ F M _Revl.72 Page 2 of 92



= INEESH

} ‘ n XIAOHUA SEMICONDUCTOR

TRt T o L OO 1
=L 2 OO PP TP 2
PO 3
(R 1 OO 6
1.1 32 £ CORTEX MO+ PIHZ oottt 7
1.2 256K BYLe FLASH ...covvuiviiieeeeeeeeeeete sttt n st ane s 7
1.3 R0 T N TN 7
1.4 BT ZREE oottt ettt ettt 7
1.5 DR (5 = VTP 8
1.6 B I e 1] € 2 (O IO 8
1.7 T kil V4 (TR 8
1.8 BRIV ok 11 N 21 o) LT 9
1.9 |0 N k1] )1 - TR 10
L O T =1 1= 1 (1 ST 11
L < I Y4 0 1 U 12
1.12 B FEE RS WREE UARTOSUARTS ...ooovceceeeeeee sttt sne st snes st nssnesnees 13
O ST 7t ) TP 13
| R (7 O 8= TR 14
LS B B BUZZOT voveiveiteeteeeeeeee e et et et e e ete et et eteeeeeeeeeeseeteaeeeeeseeeeeee et eeeneeeeaeeeeeneeeeeeeate et eneeteeee et eeeneareareeeens 14
116 I RSHE HLER AT CLKTRIM.....oooivoieeeeeeeeeeeeeeee ettt ene s 14
L A L= 2 TR 15
118 TEIRTURIZIE CRC oottt sttt n s 15
119 EBINERFIEREIE AES ¢ttt ee st 15
120 FLFEHIEIUR RS TRNG..cooioeeeeeeeeeeeeeee ettt ettt n e 15
121 FEEUEIIL ADC oottt ettt 15
122 BUBEHIL DAC oottt sttt 16
123 FEUETRE ELIREE VO ettt 16
124 ARHLEATTIEE LVD oottt sttt n et sneenees 16
O T = G G+ ) - NPT 17
O T ot 1+ U TR 17
B NG W | 0 - PPN 17
128 ZRFEAEITR oottt ettt 18
J LT = o L TP 18
R L 2PN 19
2.1 B TR ettt ettt ettt 19
22 B < TP 20
B BB B LITIBE oottt ettt ettt 21
3.1 o= TR 21
32 B OO 27
33 LS R TP 39

HC32F19x #F1 ¥ F M _Revl.72 Page 3 of 92



=l e 2
XASChre%5#

E ¥ e TP 41
L D3 3OO 42
o v 2 PP 44
LA R = OO 45
7.1 R L PPN 45
O B R N 155 3 = TP 45

20 B PP 45

7.2 Ly I8 dy N YK = FO OO 46
7.3 I (23 PPN 48
T T 2 B (2 L PP 48
AT = £ Sk o 5 < PO 48
733 PHREEAIAT LVD BEHURFVE oottt 49
T34 PHEHIBZZHLIE oottt ettt 51
AT = = L TP 51
7.3.6  MARTHFERFETMER AT T oottt 55
737 APEBI TRV oottt 56
AR T W i8NG = TP 56

7.3.7.2 APEBEIIRIE T B ..ottt sttt 56

7.3.7.3 TR ARFEIT AN XTH oottt sttt sn st anee e 57

7.3.7.4 ARTEARFEIT AN XTL .ottt sttt 59

7.3.8  PIBBI IR oottt 61
7.3.8.1 PHEE RCH FRIZ % oottt ettt ettt 61

7.3.8.2 TATE RCL FRTZZE oottt 61

AT o 5 O OO 62
T3.00 TEREEEEEE oottt 62
2T B I 25 0 N TP 62
7302 ESD BETE oottt 63
TR ST V0 R TR 63
7.3.13.1 %y arE 7 TR 63

7.3.13.2 BNFEFE——35 10 PA,PB.PC,PD,PE,PF ....coviiieeeeeeeeeeee e 65

7.3.13.3 ¥ AR Hm N RE B R Timer Gate/Timer CLOCK ......oovveeeeeeeeeeee et 65

7.3.13.4 3t R B R E——PA PB,PC,PD,PE,PF ......c.oirierieeieeeee et 66

7.3.14 RESETB Bl EFTE .oooeeeeeeeee ettt 66
7315 ADC FETE <ottt 66
2T I V(O = TP 69
AT LA 0) N OO 70
7.3.18 LOD FEHIEE oottt ettt 70
7319 DAC EFTE < oottt 71
7.3.20 TIM TEIE BEAEVE oottt n e 71
A N = 23 OO 73
AT U0 I O TP 73

TR B o B PP 74

HC32F19x #F1 ¥ F M _Revl.72 Page 4 of 92



=l e 2
XASChre%5#

S =y = PP 77
8.1 0 - AN OO 77
8.2 FEAT TR T B ettt ettt 83
8.3 E = 1 TP 89
8.4 g TP 90
R A = OO 91
N T 7 23 s VOO 92

HC32F19x #F1 ¥ F M _Revl.72 Page 5 of 92



=l e 2
XASChre%5#

1 fEf

HC32F190/ HC32F196 Z %2 —

R TAR TSR R@EH MCU. &5 12 7 1Msps &

FilE SARADC, 1 > 12 /7 DAC PLAEERG T ELa 8% 1o, N B &1 RE PWM BN 2%,
LCD &5, Z# UART. SPI. I2C %5 K@ HIME, Wi AES. TRNG %515 B %4
Wbk, B SBEE. mPiT. Sl S0 S AP N ER Cortex-M0+ W%,

RL& RN Keil & IAR WRIFRICHE, S CIRE RICHIES, 54

A MCU S35

o PRI

. i3
%

am{
am
(aYay

S
&
A
xd
3
o
%

HC32F19x #F1 ¥ F M _Revl.72

Page 6 of 92



=I ViE
XARSCrex5#

1.1

1.2

1.3

1.4

32 fif CORTEX M0+ W%

ARM® Cortex®-M0+ ALEEZEJH T Cortex-M0, & 7 —H 32 AL RISC AbFERE, B85
e /7% 2] 0.95 Dhrystone MIPS/MHz. [FIIB AN T 2 W48 it , S R i nIE B2 Re 77 |
WAL TRAIEIR (IPC) HEMEkHE Flash U5 (P RIKLRSE, BN T FRepEFE
FR. Cortex-MO+ ARSI SCFFC#E Keil & IAR PHilds.

Cortex-MO+ & 7 —/MELF K, X 2-pin 1 SWD {57 .

ARM Cortex-M0+ H51%::

fa& 5 Thumb / Thumb-2

MK ZR 20K 2K

PERERR 2.46 CoreMark / MHz

PERE R 0.95 DMIPS / MHz in Dhrystone

w7 32~ P iy

TR S 2 W= Wit

HRTE 4 R 320 A%

R Serial-wire AR 1, SZRFANMEH W (break point) LA A2 W5 5
(watch point)

256K Byte FLASH

Wi 4R FLASH #E68%, TR TE RN, HEWE B4 S okmie. SCFF
ISP. IAP. ICP IjfE.

32K Byte RAM

MRYE R PR R DR, RAM HEA SR . BB A S, 1%
PR AN, ERFR LA, B F B 2 S A W, RAIE R ST SR

I8 R4

—/MIEN 4~24MHz WG E K SRS N ERE B RCH. 7ERCE 24MHz T, MKIFE
P TAERL R R BT (0] dus, A% HH AR Y0 1 N AR R 22 /N, 7T AN AN B
BT AR A

— NIy 4~32MHz K4 ER XTH.

— MZE N 32.768kHz A EEHE XTL.
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1.5

1.6

1.7

— ANiZ AN 32.8/38.4kHz [ 34 RCL.
— Ny 8~48MHz i PLL.

TR

1) BT R (Active Mode): CPU iz1T, JEiAThAEIIELT.
2) KHRAE(Sleep Mode): CPU 1% 1Liz4T, JHIAThEEAREGZELT .
3) UREIRHRELF (Deep sleep Mode): CPU 511847, mosif £ ik, (KIFEDRemith

BT,

o D228 GPIO

mEZ Mt 88 A~ GPIO ¥, HHifsr GPIO Hffllum . &4 1 s
PEH A A ALRAE, SCHF FAST 10, SCHFIA Vil h WoNT P fid eI, 7] A5 ATy
FEREAUTE MCU Ml 3 TARR . SCRFRLE AL, MG %, A B AL F44E . SCRF Push-
Pull CMOS #E#fifai it - Open-Drain JTiw4tt. AW E B4 B MR, 7 bt ki
RAMNIEBIIRE . Fth IR RE /Tl E, o RSCRF 18mA WY HLIRIKAIRE /. P
H 10 W SZRFAME ST D i

H T2 NVIC

Cortex-MO+AL 28 N B [ #1E [\ & P IWrEH] 28 (NVIC), R £ 32 Mgk (IRQ)
N AU, AN 484, Refe It AT SR 4 i A0 A T A B
32 NN A R RE, 43

i RS | P RIE

[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] TR

[] TR
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[25] Nl
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[30] RAM FLASH
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AP BAT T AEAAE S RIE, BARAE S ILE CPU BT, AR HFE
SWEHEN, B IHEE PC SRR AL,
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1.9 DMA ##i% DMAC

DMAC (E#EN AV Rz 85D Dhagtkn] IANEN CPU mdfehm¥ids. {£H DMAC fE

fem R GiERE.
* DMAC P HOLE 2L, Pre RIEZ AL H] CPU BRI, DMAC ] #E1T1%
SEE S (B

o 2 FEIEARL, BEPAT 2 FiE B AROL ) DMA &4

o RWEARKHARHbE . AR NE . AR N AR SRR DL R AR, JF
R 425 il 2 30E MAE R AR R 2. AT ISR AT 2B DL R AR B

o FEEHIFTAIBER EARN R AT T

o ZEIHE [FNHRIERT, T B E TR EWE I VR I BRI TE R S

o SCEEERAN T TE S IR DMA fE .

o HMMNRBLLL(AHB), CHF 32 {238 (4GB),

HC32F19x #F1 ¥ F M _Revl.72 Page 10 of 92



YESCIHE£SH

XIAOHUA SEMICONDUCTOR

1.10 ERE TIM

KA SR frge | TR TR | PWM EEEIN B AN H
i e B | TIMO 16/32 | 1/2/4/8/16 gy 2 2 1
o 32/64/256 Ty
R
TIM1 16/32 | 1/2/4/8/16/ ity 2 2 1
32/64/256 Ty
R
TIM2 16/32 | 1/2/4/8/16/ ity 2 2 1
32/64/256 Ty
R
TIM3 16/32 | 1/2/4/8/16/ ity 6 6 3
32/64/256 IR
R
Al %% £ 1F | PCA 16 2/4/8/16/32 it 5 5 G
]
2 | TIM4 16 1/2/4/8/16/ ity 2 2 1
s 64/256/1024 | Fit¥u
R
TIM5 16 1/2/4/8/16/ sy 2 2 1
64/256/1024 | Fit#u
R
TIM6 16 1/2/4/8/16/ saei] 2 2 1
64/256/1024 | Nit%u
R

I8 e g AL & DU | i 28 TIMO/1/2/3 .
1 FH 8 BT 284

PWM Moz, Bt
SHETR TN
FEIX 45|
AN ZE 5 )

HTRITE RERRATLXTE 5 AR FR A O3S FF PWM Hii

IEAZ gt it H T e
Rk A
SMERTHELTfE
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TIMO/1/2 ThigseeAHIA . TIMO/1/2 R e /it Eas, nTUAER 16 7 531 E2EET)
REM B A 8as, WalTMEN 32 M T E S INRE e /A Eas . TIMO/1/2 B4 E I 3%
HSEA 2 BRHIR LA TR, TTLAFZ4E 2 Bk PWM ST H B 1| 44 PWM B AMGH . BA
FEIX FEH ThRE -

TIM3 2 2B 138 2 i 2%, B TIMO/1/2 BIBTA TheE, mILAP 4 3 41 PWM H #M
HEG 6 % PWM A7, 52 6 MM AR, BAEX TG .

PCA(F] 2211 #3341 Programmable Counter Array)>C i % 5 A~ 16 AL 3R/ LL A
e, %58 /A EEs nT FAE v — AN i b By SR B A s/ EL i T BE . PCA 1)
B O] DLBEAT M7 gm e, DABRA S NS4, i b sl bkt 56 FE R ) . S5 A B
4 [ FANIE 1A e i 28

EERT 28 Advanced Timer 8 =/NEH 28 TIM4/5/6. TIM4/5/6 & ThAEAA A i & itk
Reitgess, AT AEARETE R BT, 1A E R 20T DU A B ARG — X% PWM
BCE ML 2 B PWM #rd, BT DA R A A g N34T Tk v v Bl HA N = .

Advanced Timer FEA ) DIRE M R UL A s«
WA | AT, =A%

o BN, EIEIHECT W
o WAF[ED

o fEEA[ED

o ZRAFIIRE

o ERGRIIH

o JEHPWMEH

o LRI

o AOSKEEFNE

THE LB T I A 17
W | A BT EC H
HE X B[] 1

LA ThRE

1.11 FI' 1 WDT

WDT (Watch Dog Timer) #&—/MAJ i & 1) 20 f7E W 8%, £ MCU F FfE il TRt
fir; P 10kHz (R I B NAE T2 as it 8. R0, e B e (5 sl gk 8HE 1T
RAEBNFHEFTFYIAREE S WDT.
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INEESH
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4 %38 H [7) 20 5 20 WUk #% (Universal Asynchronous Receiver/Transmitter ), UARTO~UART3.
i# ] UART A ThRE

TR AR T AL
8/9-Bit &M A <
B A 6
1/1.5/2-Bit 1% 11
DU AN ) A2 A 2
16-Bit B R 1T ds
ZHLE R

fif Al R 30

DMAC fififFA& 442 T

R 4
SCHFHLAAR I

1.13 B4T4MEEEO SPI

2 M[F)20 # 4T#2 0 (Serial Peripheral Interface)

SPI FEAG P -

o JE I YuFE AT DARC B N FALEGE ML
P& AL 57720, X LEAE
UG 7 g R T e B
T K 73 I R 09 PCLK/2,
MU 5 K70 5 5 %y PCLK/4,
I TC B 1) R AT B B B PR R AR

SCHFH T

8 frfiyE ki, Setlhmmina kAL
SCHF DMA A BE A7 1]
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1.14 12C Bk

28 12C, RFHATEIGE B, A SZILBE#E 2 18] LLAS[E] i) R AR s
12C JE A4 .

SCRFENURE/AENG MWL IE /A DY AR

S HEARHE(100KDbps) / 1Ri% (400K bps) / E7iE(1Mbps) = Fh TAE#H %
SCRE T AL G hEThRE

SCHEMEFE I IR T e

SCHET R HE

SRR A DI RE

1.15 &S 3% Buzzer

4 AMEHER SRR AN Buzzer $2EalgnFEIRANANR . IG5 L Al 2k 18mA
¥y sink FEIR, DAMaTH, ASTEBIMN=RE

1.16 BT RAEH IR CLKTRIM

PO IS A R, T DA A PR U ) R IR I B A AE P RC I B, R T PP
RC I 5 AR I A AR SR IN B2 15 AR IR
I S HE S AR AR AV

REHERL

A

32 (i 225 I bR Al e

32 DA A HERS B S n] C B i H
6 FhZ N

5 PR HERS B 5

SR 7 G
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1.17 B/FHEFEL

OO T AT R AW 10 WA IRS, BFE wafer lot (55, PURGE FABFR
= B4 UID #hilkA: 0x00100E74 - 0x00100E7D.

1.18 EHITLRIKRLE: CRC

CRC16 74 ISO/IEC13239 H4AHrZmit. X6+ X2+X°+ 1.
CRC32 f4 ISO/IECI13239 A H ML, x32x204x23+x22+x 0x 24 x 104x8 +x7

+x° +xHx? +x+1 .

1.19 REMMFEFMERIL AES

AES (The Advanced Encryption Standard) &3 [E [E ZFrAER ARBF ST (NIST) £E 2000
10 A 2 HIEREAR P B InZ bR . AES B 4K E [ 2 A 128 Bit, 1K
J& SCHF 128/192/256 Bit.

1.20 EFENIEURAESE TRNG

TRNG & P HEBEHLECR A A, R A J L.

1.21 BFHEHE ADC

AR RAG ) 12 AR VGBI RS HL 2%, 75 24MHz ADC B 80 F TAERF, RFEZIA

F| IMsps. SHEHEAIEF AR HEEE (1.5V 80 2.5V) SSMBH A SR B E .

30 NMRNIEIE, A5 26 BRANERE N 1 R ERIE LIRS R 1B 13 FJEE

. 1 BANE BGR 1.2V Bk, DAC WEHH . A E R HERBEAS, A0 e P

M55,

SAR ADC JEAFFE

o 12 SRR R

o 1Msps FEH#HIH g ;

o 30 MRINIEIE, F4E 26 BEAMIE I 1 B AR AR IR R L 1 1/3 AVCC
HiE. 1 BSAE BGR 1.2V /5. DAC A #B%HIH ;
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o 4FZHFY: AVCC M. ExRef 5. WE 1.5V ZHHE. NE 2.5V ZHHIE;
*  ADC MR ERAJEH: 0~Vref;

o APPSR I S SR AR A L T SR B0
o NGB TE FEL S R

o HPFRTICE ADC M3l 2

o WEHRERFEAS, FE S HETNE S

o FRATASMEE SRR ADC B, A RBERAGE T DAE T a4 (0 S

1.22 FiEE#HE DAC

1 JEIE 12bit 500Ksps DAC, 7] LAHEAT HisE e,

123 MM BEEHES VC

PAE 3 B% VC, O R R M/ P R . 16 N ETIC L A IE AR N EE, 11 ]
W & 1 S AN N GEIE s S AN NI FUREIE, AHE 1 BN TRIEE R R R 1 BN
## BGR2.5V Z%HJE. | BN BGR 1.2V HJE. 18 64 k. VC Hithiar
HLiE A E R 4% TIMO0/1/2/3 5T gafs it %51 PCA 3k, 142, At Bon e /. ]
WG B TH/ N B i A 8 h Wy, MIRDIFER Ui MCU . w] G B BB D fe o

1.24 KB ERNEE LVD

St P R YR B A B AT AR . 16 RS R M (1.8 ~3.3V). AIHRHE BT
IR B i = A oD R A ELA R i R R PTG B AR R T e

LVD BEAKEE:

o 4 BUEMIYH, AVCC. PC13. PB0S. PB07;

o 16 BMEHE, 1.8~3.3V Hlik;

o SFMALAME, WP, BT, FRRIBAS

o 2FPRRAER, FAL. HT

o SHUELACE, BikiRf

o R&IRWIThEE, WP

HC32F19x #F1 ¥ F M _Revl.72 Page 16 of 92



XBSChrexsH
1.25 BHEBCKEE OPA

OPA W LLRIEBCHE, & 11 Zy i ipe e A i IS ER P 25 B o W] LAY DAC i H 2247 4%
f ], AT DUC B Oz s

1.26 WeaiEH|2s LCD

LCD #% il #8 /& —@Os H F R OB IRI G SR ey (LCD) M4l /i ah 4%, w2 A
8 NMAHMT (COM) Fl 48 ANIX Btim+ (SEG), HLAIKZ) 208 (4x52)5% 384 (8x48)
A~ LCD KMgIiE. o LLEBE A REUEF R, ORI HE S o AR HLBH 2
A AT L . SCRF DMA 30 A2 %

LCD AR

o TR R IE A ME R AR

SRS 12 1/30 14, 1/6 F1 1/8 5%t

SR 124 13 WA

Z ik 16 2741 LCD ##5 RAM.

L@ A B LCD WX LU .

3 FhIREN B A T 2

— WIS R AT, SMEEA TR

— AP I G B N R 2 5 S DR, AT LS LCD THBR BT 75 14 L A LA
TR IR LCD #2887 7E Active. Sleep. DeepSleep iz N #4T E7R .
] T, 2 i e T

SCHF LCD INERITAE HL AT & 2 Rl N GRAT %

AL LCD [X Bofl 2 3t 5] AT e B 987 sosi o se .

1.27 AR RS

IRA R R T %8, IRBE TR SC R as, B S hniE SO Keil/IAR 255U
R o SCRF 4 DREIRT R LUR 2 AT
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1.28 R

SCHEP R AEAE: TELRFE . BRI
R IRFE M ISP B, SWD P,

SCRFGE— 4% . ISP UM SWD F3L ] SWD ¥ 1.

MENIBT BOOTO (PF1D) BRI EHSE, & TAET ISP gufefis, mrdid ISP #hiX

%t Flash #E47T 4 FE
MG BOOTO (PF11D) BHONKEH T, &/ TAETH B, &/ #4T Flash NI
FEFACHS, @ SWD Wil ht Flash 34T 4 5%

1.29 Bmretk

I RN R BT %, IRt e ThRE RIS 1 3s .
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HC32F190JCTA

INEXSE

CPU{i
32: 32bit

2
F: 1B A

CPUZH!
1: Cortex-MO+

4 BE1H BI A
9: FEAR A

Iheelc 1R 7155
0:BiEl
6: BicE4

5| B

F: 32Pin / J: 48Pin
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NAME
PEO2
PEO3
PEO4
PEO5
PE06
VCAP
PC13

PC14
PC15
PF09
PF10
PFOO

PFO1

RESETB
PC00

PCO1

PCO02

PCO03

PF02
AVSS
AVCC
PFO3

DIGITAL
PCA_ECI

PCA_CHO
PCA_CH1
PCA_CH2
PCA_CHS3

TIM3_CH1B

TIMO_CHA
TIMO_CHB
12C0_SDA
UART1_TXD
12C0_SCL
UART1_RXD

UART1_CTS
UART2_RTS

TIM5_CHB
UART1_RTS
UART2_CTS

SPI1_MISO
UART2_RXD

SPI1_MOSI
UART2_TXD

ANALOG
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SEG27
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VCO_INP3
VCI1_INN3
SEG24
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NAME
PAOO

PAO1

PAO2

PAO3

DVSS
DVCC
PFO4
PFO5
PAO4

DIGITAL
UART1_CTS
TIMO_ETR
VCO_OUT
TIM1_CHA
TIM3_ETR
TIMO_CHA

UART1_RTS
TIMO_CHB
TIM1_ETR
TIM1_CHB
HCLK_OUT
SPI1_MOSI

UARTL_TXD
TIMO_CHA
VC1_OUT
TIML_CHA
TIM2_CHA
PCLK_OUT
SPI1_MISO
UARTL_RXD
TIMO_GATE
TIM1_CHB
TIM2_CHB
SPI1_CS
TIM3_CH1A
TIM5_CHA

SPI0_CS
UARTL_TXD
PCA_CH4
TIM2_ETR
TIM5_CHA
LVD_OUT
TIM3_CH2B

ANALOG
AINO
\VCO_INP4
\VCO_INNO
VC1_INPO
VC1_INN4
SEG23

AIN1
VCO_INP5
VCO_INN1
VCL1_INP1
VC1_INNS
SEG22

AIN2
\VCO_INP6
VCO_INN2
VC1_INP2
SEG21

AIN3
VCO_INP7
VCO_INN3
VC1_INP3
SEG20

AIN4
\VCO_INPS
VCO_INN4
VC1_INP4
DAC_OUT
OPA_OUTO
SEG19
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NAME
PAO5

PAO6

PAO7

PCO04

PCO05

PB0O

PBO1

DIGITAL
SPI0_SCK
TIMO_ETR
PCA_ECI
TIMO_CHA
TIM5_CHB
XTL_OUT
XTH_OUT

SP10_MISO
PCA_CHO
TIM3_BK
TIML_CHA
VCO_OUT
TIM3_GATE

SP10_MOSI
PCA_CH1
HCLK_OUT
TIM3_CHOB
TIM2_CHA
VC1_OUT
TIM4_CHB
TIM2_ETR
IR_OUT
VC2_OUT

TIM6_CHB
PCA_CH4

PCA_CH2
TIM3_CH1B
TIM5_CHB
RCH_OUT
RCL_OUT
PLL_OUT

PCA_CHS3
PCLK_OUT
TIM3_CH2B
TIM6_CHB
VC2_OUT
TCLK_OUT

ANALOG
AIN5
\VCO_INP9
VCO_INN5
VC1_INP5
VC2_INPO
VC2_INNO
OPA_OUT1
SEG18
AING
\VCO_INP10
VCO_INN6
OPA_OUT2
SEG17

AIN7
VCO_INP11
VCO_INN7
OPA_OUT3
SEG16

AIN14
VCO_INNS
OPA_OUT4
SEG15
AIN15
VCO_INN9
OPA_INN
SEG14
AIN8
VCO_INN10
VC1_INNG
OPA_INP
SEG13

AIN9Y/EXVREF

VC1_INP6
VC1_INN7
VC2_INP1
VC2_INN1
SEG12
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20
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23
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QFN32

15

16
17

NAME
PB02

PEO7

PEO8

PEQ9

PE10

PE11

PE12

PE13

PE14

PE15

PB10

PB11

DVSS
DVCC

DIGITAL
PCA_ECI
TIM4_CHA
TIM1_BK
TIMO_BK
TIM2_BK

TIM3_ETR

TIM3_CHOB

TIM3_CHOA

TIM3_CH1B

TIM3_CH1A

TIM3_CH2B
SPI0_CS
UART3_CTS
TIM3_CH2A
SPI0_SCK
UART3_RTS
TIM3_CHOB
SP10_MISO
UART3_RXD
TIM3_BK
SP10_MOSI
UART3_TXD

12C1_SCL
SPI1_SCK
TIM1_CHA
TIM3_CH1A
UART1_RTS
12C1_SDA
TIM1_CHB
TIM2_GATE
TIM6_CHA
UART1_CTS

ANALOG
AIN16
VC1_INP7
VC1_INN8
SEG11

VC2_INP2

VC2_INP3

VC2_INP4
VC2_INN2
SEG51

AIN25
VC2_INP5
SEGS50
AIN24
VC2_INP6
SEG49
AIN23
VC2_INP7
VC2_INN3
SEG48
AIN17
VC1_INP8
SEG10

AIN18
VC2_INP8
VC2_INN4
SEG9
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41

42
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44

45

46

47

48

49
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34
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37
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25

QFN32

26

27

28

NAME
PB12

PB13

PB14

PB15

PD08
PDO9

PD10

PD11

PD12

PD13

PD14

PD15

PCO06

DIGITAL
SPI1_CS
TIM3_BK
TIMO_BK
TIM6_CHA

SPI1_SCK
12C1_SCL
TIM3_CHOB
TIM1_CHA
TIM1_GATE
TIM6_CHB

SPI1_MISO
12C1_SDA
TIM3_CH1B
TIMO_CHA
TIM1_BK

SPI1_MOSI
TIM3_CH2B
TIMO_CHB
TIMO_GATE

UART2_RTS
UART2_RX
UART2_TX
UART2_CTS

PCA_CHO
TIM4_CHA
TIM2_CHA
UART3_RXD

ANALOG
AIN19
VC1_INP9
SEG8

AIN20
VC1_INP10
SEG7

AIN21
VC1_INP11
VC2_INP9
VC2_INN5
SEG6
AIN22
SEG5

SEG47
VC2_INP10
SEG46
VC2_INP11
VC2_INNG6
SEG45
VC2_INP12
VC2_INN7
SEG44
SEG43

SEG42

SEG41
SEG40

SEG4
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50 38
51 39
52 40
53 41
54 42
55 43
56 44
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29

30

31

32

33

QFN32

18

19

20

21

22

NAME
PCO7

PC08

PC09

PAO8

PAO9

PA10

PA11

PA12

DIGITAL
PCA_CH1
TIM5_CHA
TIM2_CHB
UART3_TXD

PCA_CH2
TIM6_CHA
TIM2_ETR
UART3_CTS

PCA_CHS3
TIM4_CHB
TIM1_ETR
UART3_RTS

UARTO_TXD
TIM3_CHOA
TIM1_GATE
TIM4_CHA
TIM3_BK
UARTO_TXD
TIM3_CH1A
TIMO_BK
12C0_SCL
HCLK_OUT
TIM5_CHA
UARTO_RXD
TIM3_CH2A
TIM2_BK
12C0_SDA
TIM2_GATE
PCLK_OUT
TIM6_CHA
UARTO_CTS
TIM3_GATE
12C1_SCL
VCO_OUT
SP10_MISO
TIM4_CHB
UARTO_RTS
TIM3_ETR
12C1_SDA

ANALOG
VC2_INP13
VC2_INN8
SEG3

SEG2

SEG1

SEGO

COMO

CcoM1

COM2

COM3
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77 62 50

78 63 51

79 64 52

80 65 53

81 66

82 67
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34

35

36

37

38

QFN32

23

24

25

NAME

PA13

PFO6

PFO7

DVSS
DVCC
PA14

PA15

PC10

PC11

PC12

PD0O0O
PDO1
PDO02

PD03

DIGITAL
VC1_OUT
SPI0_MOSI

IR_OUT
UARTO_RXD
LVD_OUT
TIM3_ETR
VC2_OUT

ANALOG

SWDIO

12C1_SCL
UARTO_CTS

12C1_SDA
UARTO_RTS

UART1_TXD
UARTO_TXD
TIM3_CH2A
LVD_OUT
RCH_OUT
RCL_OUT
PLL_OUT
SPI0_CS
UART1_RXD
TIMO_ETR
TIMO_CHA
TIM3_CH1A

SWCLK

PCA_CH2 COMA4/SEG39

PCA_CH3 COMS5/SEG38

PCA_CH4 COMBG6/SEG37

SPI1_CS
SPI1_SCK
PCA_ECI
TIML_ETR

COM7/SEG36

UART1_CTS
SPI1_MISO

Page 33 of 92



XASC

LQFP100
85

86

87

88

89

90

91

92

93

94

95

HC32F19x #F1 ¥ F M _Revl.72

INEES R
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70

71 55
72 56
73 57
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LQFP64

LQFP48

39

40

41

42

43

44

45

QFN32

26

27

28

29

30

31

NAME
PD04

PD05

PD06

PDO7

PBO3

PB04

PBOS

PB06

PBO7

BOOTO
[PF11
PB08

DIGITAL
UARTL_RTS
SPI1_MOSI

UART1_TX
UART1_RX

UART1 TX

SPI0_SCK
TIMO_CHB
TIM1_GATE
TIM3_CHOA
XTL_OUT
XTH_OUT

SPI0_MISO
PCA_CHO
TIM2_BK
UARTO_CTS
TIM2_GATE
TIM3_CHOB

SPI0_MOSI
TIM1_BK
PCA_CH1
UARTO_RTS

12C0_SCL
UARTO_TXD
TIML_CHB
TIMO_CHA
TIM3_CHOA

12C0_SDA
UARTO_RXD
TIM2_CHB
TIMO_CHB

12C0_SCL
TIM1_CHA
TIM2_CHA
TIMO_GATE

ANALOG

VC1_INN9
SEG35/VLCDH

VCO_INP12
VC1_INP12
SEG34/VLCD3

VCO_INP13
SEG33/VLCD2

VCO_INP14
VC1_INP14
SEG32/VLCD1

VC1_INP15
LVD2
SEG31

SEG30

LVD1
SEG29
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XIAGHUA SEMICONDUCTOR

96

97
98
99
100

HC32F19x RFN¥HEF I _Revl.72

78

79
80

62

63
64

46

47
48

32

PB09

PEQO
PEO1
DVSS
DVCC

TIM3_CH2A
UARTO_TXD

12C0_SDA
IR_OUT
SPI1_CS
TIM2_CHA
TIM2_CHB
UARTO_RXD
TIM1_CHA
TIM2_CHA

SEG28
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XA

INEESH

XIAOHUA SEMICONDUCTOR

AN G I ECEThEE i PSEL At AT#m], 1L F R,

Px_SEL

0 1 2 3 4 5 6 7
PAO0 | UARTL_CTS TIMO_ETR VC0_ouT TIM1_CHA TIM3_ETR TIMO_CHA
PAO1 | UARTL_RTS TIMO_CHB TIM1_ETR TIM1_CHB HCLK_ouT SPI1_MOSI
PA02 | UARTI_TXD TIMO_CHA VC1_ouT TIM1_CHA TIM2_CHA PCLK_OUT SPI1_MISO
PAO3 | UARTI_RXD TIMO_GATE TIM1_CHB TIM2_CHB SPI1_CS TIM3_CH1A TIM5_CHA
PAO4 | SPIO_CS UARTL_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_ouUT TIM4_CHB
PAO8 | UARTO_TXD TIM3_CHOA TIM1_GATE TIM4_CHA TIM3_BK
PA09 | UARTO_TXD TIM3_CHI1A TIMO_BK 12C0_SCL HCLK_OUT TIM5_CHA
PAI0 | UARTO_RXD TIM3_CH2A TIM2_BK 12C0_SDA TIM2_GATE PCLK_OUT TIM6_CHA
PA1l | UARTO_CTS TIM3_GATE 12C1_SCL VCO_OUT SPI0_MISO TIM4_CHB
PA12 | UARTO_RTS TIM3_ETR 12C1_SDA VC1_OUT SPI0_MOSI
PAI3 | IR_OUT UARTO_RXD LVD_OUT TIM3_ETR VC2_0ouT
PA14 | UARTI_TXD UARTO_TXD TIM3_CH2A LVD_ouT RCH_OUT RCL_OUT PLL_OUT
PA15 | SPIO_CS UART1_RXD TIMO_ETR TIMO_CHA TIM3_CH1A
PBO0 | PCA_CH2 TIM3_CH1B TIM5_CHB RCH_OUT RCL_OUT PLL_OUT
PBO1 | PCA_CH3 PCLK_OUT TIM3_CH2B TIM6_CHB VC2_0ouT TCLK_OUT
PB02 PCA_ECI TIM4_CHA TIM1_BK TIMO_BK TIM2_BK
PB03 | SPIO_SCK TIMO_CHB TIM1_GATE TIM3_CHOA XTL_OUT XTH_OUT
PB04 | SPIO_MISO PCA_CHO TIM2_BK UARTO_CTS TIM2_GATE TIM3_CHOB
PBO5 | SPI0_MOSI TIM1_BK PCA_CH1 UARTO_RTS
PBO6 | 12C0_SCL UARTO_TXD TIM1_CHB TIMO_CHA TIM3_CHOA
PBO7 | 12C0_SDA UARTO_RXD TIM2_CHB TIMO_CHB
PB0O8 | 12C0_SCL TIM1_CHA TIM2_CHA TIMO_GATE TIM3_CH2A UARTO_TXD
PB0O9 | 12C0_SDA IR_OUT SPI1_CS TIM2_CHA TIM2_CHB UARTO_RXD
PB10 | 12C1_SCL SPI1_SCK TIM1_CHA TIM3_CH1A UART1_RTS
PB11 | I2C1_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
PCOL TIM5_CHB UART1_RTS UART2_CTS
PC02 | SPI1_MISO UART2_RXD
PCO3 | SPI1_MOSI UART2_TXD
PC04 TIM2_ETR IR_OUT VC2_ouT
PCO5 TIM6_CHB PCA_CH4

HC32F19x #F1 ¥ F M _Revl.72
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(Y | XIAOHUA SEMICONDUCTOR
Px_SEL
0 1 2 3 6 7
PC06 | PCA_CHO TIM4_CHA TIM2_CHA UART3_RXD
PCO7 | PCA_CH1 TIM5_CHA TIM2_CHB UART3_TXD
PC08 | PCA_CH2 TIM6_CHA TIM2_ETR UART3_CTS
PC09 | PCA_CH3 TIM4_CHB TIM1_ETR UART3_RTS
PC10 PCA_CH?2
PC11 PCA_CH3
PC12 PCA_CH4
PC13 TIM3_CH1B
PC14
PC15
PD00 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
PEC0 | TIM1_CHA
PEO1 | TIM2_CHA
PE02 | PCA_ECI
PEO3 | PCA_CHO
PEO4 | PCA_CH1
PEO5S | PCA_CH2
PEO6 | PCA_CH3
PEO7 | TIM3_ETR
PEOS | TIM3_CHOB
PE09 | TIM3_CHOA
PE10 | TIM3_CHIB
PE11 | TIM3_CHIA
PE12 | TIM3_CH2B SPI0_CS UART3_CTS

HC32F19x #F1 ¥ F M _Revl.72
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(Y m | XIAGHUA SEMICONDUCTOR
Px_SEL
0 1 2 3 7
PE13 | TIM3_CH2A SPI0_SCK UART3_RTS
PE14 | TIM3_CHOB SPI0_MISO UART3_RXD
PEI5 | TIM3_BK SPI0_MOSI UART3_TXD
PFOO | 12C0_SDA UARTL_TXD
PFO1 | 12C0_SCL UARTL_RXD
PF02
PF03
PFO4
PFO5
PFO6 | 12C1_SCL UARTO_CTS
PFO7 | 12C1_SDA UARTO_RTS
PFO9 | TIMO_CHA
PF10 | TIMO_CHB
PF11

HC32F19x #F1 ¥ F M _Revl.72
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XASC

XIAOHUA SEMICONDUCTOR

3.3 MEHEEUH

R E1l:- By s Ei:3%)
CERS DVCC BN
AVCC LN
DVSS £ Hh
AVSS B
VCAP LDOM % fit it (AR NS, 75 ZMEA /N T 1uF
LR
ISP BOOTO HE AL BOOTO (PF1L) B vm Y, &7 TAETISP
e, @ ISP FlashiE AT 4w A -
M AR BOOTO (PFLL) BHHUNGHF, & H T/ETH
PR, SR HATFlash N FE - ARED, AT idE e SWD S
Flashi?H T
ADC AINO~AIN23 ADCIHii \ifiE0~23
ADC_VREF ADCHMBZH HLE
VC VCINO~VCIN15 VCHi N0~15
VC0_OUT VCO L it
VC1_OUT VL%
VC2_OUT VC2 ki
LVD LVDINO R MIETPN
LVDIN1 R UMIE PN
LVDIN2 HA, 1 00 i A\ 2
LVD_OUT F, s o 000 i
OPA OPA_INN OPA i N
y=0~4 OPA_INP OPAE 4N
OPA_OUTYy OPA%ith
LCD COMXx LCDA H i
x=0~7 SEGy LCD X B ity i Hh
y=0-52 VLCDz AN LA S, A1 R AR Al A
z=1,2,3H
UART UARTX_TXD UARTXEH & 1% 3
x=0,1,2,3 UARTX_RXD UARTXEHE 2 i
UARTx_CTS UARTX CTS
UARTX_RTS UARTX RTS
SPI SPIx_MISO SPUEHR F M4 A ML HHE R E 5
x=0,1 SPIx_MOSI SPUEHR T M4 H WAL AEHRE 5
SPIx_SCK SPUE BRI 5 {5 5
SPIx_CS SPI fik
12C 12Cx_SDA I2CBL 5 5

HC32F19x #F1 ¥ F M _Revl.72
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R El) i B Ei:13%)

x=0,1 I2Cx_SCL [2CHE BRI 45 5

18 E 2 TIMx_CHA Timer (P4 24 A LB HA

TIMx TIMx_CHB Timer {3 P4 A\ ELEGR B

X=0,1.2 TIMx_ETR Timerff) SR THEU AN 5
TIMx_GATE Timerff1 [ 142 (55

18 FH I A TIM3_CHyA Timer il SR 4N LU HH A

TIM3 TIM3_CHyB Timer (3 3 A\ FL G HHB

y=0.1.2 TIM3_ETR TimerffI4M R THEUR NG 5
TIM3_GATE Timerff1 [ 142 (55

A gt E% 51 | PCA_ECI HMERIT B NAE T

PCA PCA_CHO AN H/PWME 0
PCA_CH1 R N LL R HIPWMET 1
PCA_CH?2 R N LL RS HIPWMET - 2
PCA_CH3 R N LL RS HIPWMET 3
PCA_CH4 TR N LL R HIPWMET - 4

R e I 4R TIM4_CHA Advanced Timerd L& s H A SR N\ I A

Advanced Timer | TIM4_CHB Advanced Timer4 Lt /4 3540 A 3B
TIM5_CHA Advanced Timer5 LU H Al IR A\ A
TIM5_CHB Advanced Timer5 LA H Af 3R A i B
TIM6_CHA Advanced Timer6 LU H Al R4 A\ A
TIM6_CHB Advanced Timer6 LtA % H Al 3R %A\ i B

* 3-1 HEPRES U

— 10 ¥ VAR R LIRS, PRBRAS ORI JEE R BRAS AR KR 2 AT A o IR

HC32F19x #F1 ¥ F M _Revl.72
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XIAOHUA SEMICONDUCTOR

4 THEEHER

ARM RN E— Flash
Cortex-MO+ |~ N——1 Up to 256 KB ————— POR AVCC
NVIC | BOR AVSS
SWDIO SWD E— Y DVCC
SWCLK | SWD Bus ——— RCH RESET
Matrix ——— RCL
@AVCC
. .| SRAM
DMAC A M| Upto32KB
DvCC
LDO —( Dvss
) VCAP
CRC g ) AES
PXOO} GPIOPortx . | ] XTL < ip[lo
Pxls x=A,B,C,D,E N
PFOO--PFO7
GPIO PortF TRNG Xl
PFO9 PF11>7 XTH XTHO
@bvcc
AHB to APB
bridge SysCtrl
TIM3_BK
TIM3_ETR
UARTX_TXD TIM3_GATE
UARTX_RXD UARTX TIM3_CHOA
UARTx_CTS x=0,1,2,3 TIM3 TIM3_CHOB
UARTX_RTS TIM3_CH1A
TIM3_CH1B
TIM3_CH2A
TIM3_CH2B
DAC_OUT>— DAC(12bit)
TIMx_BK
COMO---COM7 pEEN— TIMx TIMx_CHA
SEGO0-~SEG48 } ko wDT <012 TIMx_CHB
(i TIMx_ETR
TIMx_GATE
AINOO v
...... ADC(12bit) c X TIMx_CHA
AIN25 ) LKTRIM x=4,5,6 TIMx_CHB
PCA_ECI
Vex_INO Vo PCA_CHO
VCX_IN15 >’ %012 — PCA {ﬁgﬁ E:;
VCx_OUT [
_ PCA_CH3
@AVCC PCA_CH4
LVD_IN1
txg_mz VD . . BGR . 12Cx 12Cx_SDA
LVD E)ll’\,ll'? ) ’ Vref T x=0,1 120x_SCL
OPA_INN
OPA_INP SPIX_CS/SSN
OPA_OUTO OPA (¢~ " TempSensor L SPIx SPIx_SCK
...... —_ x=0,1 SPIx_MOSI
OPA_OUT4 SPIx_MISO
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n XIAOHUA SEMICONDUCTOR

5 FREXBUE

0xe010_0000

0xe000_0000

0x4002_2000

0x4002_0000

0x4000_6000

0x4000_4000

0x4000_0000

0x2000_8000

0x2000_0000

0x0004_0000

0x0000_0000

N
FE:

CMO+ Internal
Peripheral

PORT Ctrl 1

AES

DMAC

PORT Ctrl 0

CRC

RAM Ctrl

Flash Ctrl

AHB

APB1

APBO

SRAM (32kByte)

TSng 9dv

UART3

UART2

LCD_CTRL

TIM3

FLASH (256kByte)

1. port ctrifEH 4 T Bk

0sng gdv

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

HC32F19x #F1 ¥ F M _Revl.72
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0x2000_8000

0x2000_0000

0x0004_0000

0x0000_0000

TR

SRAM
(32KByte)

TR

FENAFX
(256KByte)

HC32F19x #F1 ¥ F M _Revl.72
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XARSCLexSH
6 SANAREE

DVCC DVCC
10K
1 RESETB SWCLK [L
100nF
I
[9)]
=
SWDIO [ ] N
[ — Qo
RESETB | ©
wes 1L VCAP
100nF T T H —
BOOTO [ ] =1
18-55ve 1] DVCC XTHI T
~ — |
! bri
{1 DVSS - XTHO EP%L 1
I :
18-55V 0[] AVCC - XTLI [w i
| T |
L | m— % !
L] AVSS . XTLO []—ﬁi ‘

TER
— AVCC 5 DVCC Hi & 20
— WA E N SR, RS R B ST A N R

HC32F19x #F1 ¥ F M _Revl.72 Page 44 of 92



XASClr&*x5#*
7 HBARHE
7.1 MRA%KE

FRARRERIVE, DA R AR L VSS kit

711 BRMIRKEUE

FRARFRE I U, FEAE P2 BB XS 100% 087 M AE MR IR E Ta=25°C 1 Ta=Tamax A
AT BT amax 535 5E HREEVE I ULED), BT A i/ DA KB R AL S AR . it
FEL FEL S AT o2 S A T A5 2 BRAIE

FERFANFAE T 75 BOVE AR U B id o £ VP A v/ B 2R S 2 B, A
SR FATIAR ;s RS VPG R b, S/ NVRR RS R B i A AR, X
P S FE Ik = 65 AR HE 43 A1 (T 31+32)459 31

7.1.2 HEIEE

B AR R, AV BERE LT Ta=25°C Al VCC=3.3V(1.8V < VCC < 5.5V HJEJLH).
$ S ) e A 1= A 1 S 2 [

SR ADC K FEHUE 2 8 I — A FRAE A CR RS, 7E 5T A TR B R IA1S 3, 95%
7 R ZE AN TR T 45 I EUE (P 31428) .
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= INEESH

7.2 xR AHEE

INAE A B 1 38 an AR A Xt e K UE (B AR 4 I EL, R = B R AME
MR o 3K B R 25 Hh BE AR S I B R BT, T AN ERAE AR A T 2R IO DD REE SR AR TE IR
SR TARE BB 261 T R s i m] Sk

5 Eiiip wx/IME YN <R v
VCC - VSS AR F At HE L (BL 5 AVCCHIDVCC)W 0.3 55 \Y;
ViN 1= e 5 i N E@ VSS-0.3 VCC + 0.3 \Y;
| AVCCX | AN TR FE 5 2 1) 7 F s 22 50 mV
| VSSX - VSS | | ASIEldemh 5] 2 18] 1) v s 22 50 mvV
Vesp(HBM) ESDi HL A HE HE R (N AR R SN I KBRS \Y;
*£7-1 HEJEERE
1. Brfi M (DVCC,AVCC) Rt (DVSS, AVSS) 5l Bl b At £ 34 S S SL VG F 9 (K B R 48 L
2. Inuemy 28Xt AN AT DL S & IR FR , BIARAE Vin ASE R R AE . 0 BEAEARAE Vi AN IS Hod KAl
BERIEE AN IR H] Ingenn A B H i KME. 24 VieeVCC B, B — N IERTENER; 2 Vin<VSS B,
BH—A I AEN B
e iR YN 5k VA
lvee 21 DVCC/AVCC H R 2R 1 5 BELIR (5 R BRI @ 300 mA
lvss 2230V SSHILZR [ 5 HEL VAL (A HE LR @ 300 mA
AT ORNHz ) 5| B () HE RE FEL IR 25 mA
lo AT B NOFEH 5] L 1% H HR -25 mA
RESETB5| B N HLii +/-5 mA
Iinaeing® @ XTHRIXTHIS] BFIXTLAIXTLIS] B IR +/-5 mA
HoAth 5] JEVATE N LIRS +/-5 mA
S gy @ BT VOR300 e N L @ +/-25 mA
*£ 72 HERERE
1. G EJEDVCC,AVCO)AIHL(DVSS,AVSS) 5| il itk & EE R AME AR B N e 248 L.
2. InuemoZ85T A ET DB & R ER, BIERIE Vin N R Kl . RAGEERIE VIN A R K, HELRIE
TEANEB IR T noem AN HERKE. 4 VineVCC B, B — N IERENER; %4 VINSVSS B, A —/ N mEFEAN
L -
3. RIFENHERES TSI RE
4. HJLA VO DIERAEN BT, ST e R85 KA A IE FIVEN B 5 5 03\ HL I BB 2 {8 2 F. %4

HETHE2S 4 4 1/0 i DJ:Z]INJ(PIN)E%j({E FIREME o
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iR=1 ik BUE 2R v
Tsta T A7 IR P VE -60 ~ + 150 °C
T, NGRS 105 °C

* 73 IR
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- INEESH

} ‘ n XIAOHUA SEMICONDUCTOR

7.3 TAE%M
731 BREIEEMS
s ZH %14 wx/ME YN <R VA
facik PN EEAHBIN £ 471 % 0 48 MHz
frciko N E APBOR £ i 22 0 48 MHz
freLki N EAPBLIY % 0 48 MHz
DVCC By TAEHR & 1.8 5.5 V
AVCCO | BRI TAEH R W20 5 DVCC@AH [H] 1.8 55 \Y,
Pp DZFERL Ta=85°C LQFP100 476 mw
DFRFERL Ta=85°C LQFP80 465 mw
DFRFERL Ta=85°C LQFP64 455 mw
DFRFERL Ta=85°C LQFP48 364 mw
DFRFERL Ta=85°C QFN32 357 mw
Ta IREE IR i NI FE -40 85 °C
R JHFES -40 105 °C
T g R Y -40 105 °C
* 7-4 BEHTIEZH
. 4fEF ADC B}, &0, ADC HSZ4(.
. BUUE AR EEYE Y DVCC AT AVCC i H, 76 HEAIE 3 BE A R], DVCC A AVCC Z 8l % fU YA 300mV
2 5]
. IERURIOIIRFEBRAE T, N Ty A Timeo Ta AT DAY JESIX AN G .
7.3.2 _bEAE B K TELSF
s ZH %At B/ME YN LR
tyee VCC E T % 0 5 V/us
tyee VCC T BiE % 0 5 V/ps

HC32F19x #F1 ¥ F M _Revl.72
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- INEESH

733  PWEREALMN LVD BHURE

VCC

B0R75V unknown unknown
1. BAHRIE, AREEEP IR,
7-1 POR/Brown Out 7~
g ZH s w&AME | O BAME | KA | AL
Vpor POR s ( EHIEFE) 1.45 1.50 1.65 \Y

BOR il & Chida it )

HC32F19x #F1 ¥ F M _Revl.72
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ie) 28 &1 B/ME | HURME RAE | AL
Vex AN TN WA A & 0 VCC \Y
Vlevel o 0 L LVD_CR.VTDS=0000 1.843.5% \Y
LVD_CR.VTDS =0001 1.943.5%
LVD_CR.VTDS =0010 2.043.5%
LVD_CR.VTDS =0011 2.143.5%
LVD_CR.VTDS =0100 2.243.5%
LVD_CR.VTDS=0101 2.343.5%
LVD_CR.VTDS=0110 2.443.5%
LVD_CR.VTDS=0111 2.543.5%
LVD_CR.VTDS=1000 2.643.5%
LVD_CR.VTDS=1001 2.743.5%
LVD _CR.VTDS=1010 2.843.5%
LVD _CR.VTDS=1011 2.943.5%
LVD_CR.VTDS=1100 3.043.5%
LVD _CR.VTDS=1101 3.143.5%
LVD_CR.VTDS=1110 3.243.5%
LVD_CR.VTDS=1111 3.343.5%
Icomp ThiE 0.12 HA
Tresponse | M B (8] 80 us
Tsetup peavaing|a] 400 us
Vhyste IR L 40 mvV
Tfilter JEY N [H] LVD_debounce = 000 7 T
LVD_debounce = 001 14
LVD_debounce =010 28
LVD_debounce =011 112
LVD_debounce = 100 450
LVD_debounce = 101 1800
LVD_debounce = 110 7200
LVD_debounce =111 28800

% 7-7 LVD KR
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734 HNERSHHE

(=) ZH & B/ME | MY | BORME | B
VREF25 Internal 2.5V Reference Voltage Wi25C 3.3V 2.475 2.5 2.525 \Y/
VRer25 Internal 2.5V Reference Voltage | -40 ~85C 2.8~55V | 2.463 25 2.525 VI
VRer15 Internal 1.5V Reference Voltage | ###25C 3.3V 1.485 15 1.515 \%
VReF15 Internal 1.5V Reference Voltage | -40 ~85C 1.8~55V | 1.477 15 1.519 VI

Internal 2.5V 1.5V temperature ppm/
TCoeff .. -40 ~85<C 120

coefficient <T

1. BEEETHERER, AEE Il

7.35 fLeH B EME

HHAE R Z MSHNR R LR G Tahr, RUESHMA R TR SRR, VO
SUMRI . PG E . TARIER . VO BIRIEE AR R P A as T AL E

LB AT IS S5
Tzl A AL T h B 2 AF

o FTEM VO 5IHE A TR AR, HEER—MEESHEF L——VCC 5 VSS(EH

#)-

o A RSNRERAL TR MPIRAS, BRARKE AU o
o INAEAE A A R 1) IS T 4 8 21 fcrk FRIIAS (0~24MHz I 0 NS5 5 191, 24~48MHz

I 1 ANEEAr ) o

o MFFEAMEES: freiko = fucik, feerki = facrke

Symbol Parameter Conditions Typ® | Max® | Unit
4M 750
8M 1460
RCH

16M 2850

clock source
) Vcar=1.5V 22.12M 3940

All peripherals clock ON,
Lo Vee=3.3V 24M 4270 HA
lob Run while(1) in RAM
_ Ta=2xC PLL 32M 5750
(Runin
RCH4M to
RAM)

XXM 48M 8540

clock source
. Vcap=1.5V 4M 350

All peripherals clock OFF, RCH
) ) Vce=3.3V 8M 660 pA

Run while(1) in RAM clock source

Ta=2xC 16M 1250

HC32F19x #F1 ¥ F M _Revl.72
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XA
\ n XIAOHUA SEMICONDUCTOR

Symbol Parameter Conditions Typ® Max® | Unit
22.12M 1710
24M 1850
PLL 32M 2560
RCH4M to
XXM 48M 3770
clock source
4M 790
8M 1470
RCH
16M 2780
lop Vcar=1.5V clock source
All peripherals clock OFF, 22.12M 3720
(Run ) Vce=3.3V pA
Run CoreMark in Flash 24M 4000
CoreMark) Ta=2xC
PLL
RCH4M to | 48M FlashWait=1 6080
XXM
4M 1000 1440
Vcar=1.5V
8M 1890 2710
Vcc=1.8-5.5V RCH
16M 3710 5160 pA
Ta=N40C- clock source
22.12M 5010 7010
85C
24M 5400 7570
Vear=1.5V 16M 3930 5000
PLL
Vce =1.8- 24M 5480 7090
All peripherals clock ON, RCH4M to
5.5V 32M FlashWait=1 6590 7650 pA
Run while(1) in Flash XXM
Ta=N40C- 40M FlashWait=1 8100 9470
clock source
85C 48M FlashWait=1 9610 | 11200
16M 3990 5040
Vcar=1.5V PLL
lop 24M 5530 7140
Vcc=1.8-5.5V RCH8M to -
(Run 32M FlashWait=1 6640 7690 LA
Ta=N40C- XXM
mode) 40M FlashWait=1 8160 9480
85C clock source
48M FlashWait=1 9670 | 11250
4M 610 1000
Vcar=1.5V
8M 1090 1840
Vcc=1.8-5.5V RCH
16M 2080 3360 pA
Ta=N40C- clock source
22.12M 2770 4480
85C
All peripherals clock OFF, 24M 2970 4810
Run while(1) in Flash 16M 2290 3150
Vcar=1.5V PLL
24M 3060 4370
Vce=1.8-5.5V RCH4M to
32M FlashWait=1 3410 4030 pA
Ta=N40C- XXM
40M FlashWait=1 4110 4950
85C clock source
48M FlashWait=1 4860 5870
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Symbol Parameter Conditions Typ® Max® | Unit
16M 2340 3220
Vcar=1.5V PLL
24M 3120 4420
Vcc=1.8-5.5V | RCH8M to
32M FlashWait=1 3460 4080 | uA
Ta=N40C- XXM
40M FlashWait=1 4160 4990
85C clock source
48M FlashWait=1 4910 5910
4M 550 630
Vcar=1.5V
8M 1060 1190
Vcc=1.8-5.5V RCH
16M 2050 2290 | pA
Ta=N40C- clock source
22.12M 2830 3160
85C
24M 3070 3420
16M 2290 2560
Vcar=1.5V PLL
24M 3200 3600
) Vcc=1.8-55V | RCH4M to -
All peripherals clock ON 32M FlashWait=1 4190 4720 | pA
Ta=N40C- XXM
40M FlashWait=1 5200 5860
85C clock source
48M FlashWait=1 6190 6990
16M 2350 2620
Vcar=1.5V PLL
24M 3250 3660
Vce=1.8-55V | RCHS8M to
32M FlashWait=1 4240 4770 | pA
Ta=N40C- XXM
40M FlashWait=1 5250 5890
1o 85C clock source
48M FlashWait=1 6250 7020
(Sleep
4M 150 190
mode) Vcar=1.5V
8M 260 320
Vcc=1.8-5.5V RCH
16M 450 530 | uA
Ta=N40C- clock source
22.12M 610 710
85C
24M 650 750
16M 690 780
Vcar=1.5V PLL
24M 790 900
) Vce=1.8-55V | RCH4M to -
All peripherals clock OFF 32M FlashWait=1 990 1110 | pA
Ta=N40C- xxM
40M FlashWait=1 1200 1350
85C clock source
48M FlashWait=1 1410 1580
16M 740 850
Vcar=1.5V PLL
24M 840 960
Vcc=1.8-5.5V | RCH8M to
32M FlashWait=1 1040 1170 | pA
Ta=N40C- XXM
40M FlashWait=1 1250 1400
85C clock source
48M FlashWait=1 1460 1640
XTL32K Ta=N40-25C 13 22
lop All peripherals clock ON, | Vcar=1.5V
) ) clock source | Ta=50C 14 21| pA
(LP Run) Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | 1,=85C 21 29
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Symbol Parameter Conditions Typ® Max® | Unit
XTL32K Ta=N40-25C 10 18
All peripherals clock OFF, | Vcap=1.5V
clock source | Ta=50C 11 171 pA
Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | 1,=g5¢ 18 26
XTL32K Ta=N40-25C 8 9
) Vcar=1.5V
All peripherals clock ON clock source | Ta=50C 9 10 | pA
Vce=1.8-5.5V )
10D Driver=0x0 | T,=g5¢C 16 19
(LP Sleep) XTL32K | Ta=N40-25C 5 5
. Vear=1.5V
All peripherals clock OFF clock source | Ta=50C 6 71 uA
Vce=1.8-5.5V )
Driver=0x0 TaA=85C 13 16
Ta=N40-25C 2980 3170
XTL32K Vcar=1.5V XTL32K
Ta=50C 3720 4110 nA
+DeepSleep Vcc=1.8-55V | Driver=0x0
Ta=85C 8380 9790
Ta=N40-25C 2920 3100
IRC32K Vcar=1.5V
Ta=50C 3660 4010 nA
Iob +DeepSleep Vce=1.8-5.5V
Ta=85C 8320 9650
(Deep
Ta=N40-25C 2710 2840
Sleep) WDT Vear=1.5V
Ta=50C 3420 3740 nA
+DeepSleep Vce=1.8-5.5V
Ta=85C 8080 9500
Ta=N40-25C 2600 2730
Vcar=1.5V
DeepSleep Ta=50C 3320 3630 | nA
Vcc=1.8-5.5V
Ta=85C 7980 9360

1.

FA HAh e e &E, % Typ WIMERTE 25 °C & Vee =3.3V 15,

2. A HANIEE &, 1% Max BI{E A Ve = 1.8-5.5 & Temperature = N40 - 85 °C Y& Hl Y [ 5 K1H .

3. BlRIETHZER, AEAF IR
*® 7-8 LAEHTRHE
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736 AMERIHFEAR MR i 5]

W L EN (] J& 7E RCH % 3% 4 1P B B A3 28 MG Rt S8 P D BT A 506K 24 117 P B A A
i E :

o IRHRAE: WHEREZ RCH #R % %%
o URPEIRERAEZ: BBt 1k N IR BE AR RS 7488 FH (B2 RCH 9k 35 2%

Symbol Papameter Conditions Min Typ Max Unit
T PARRRAS 2 N I ] 1.8 s
N BN NI FmcLk = 4MHz 9.0 us
Fmcik = 8MHz 6.0 us
FmcLk = 16MHz 5.0 us
Fmck = 24MHz 4.0 us

1. WIS (R (K90 5 e RSO0 22 P P RE PRI — AR R %
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737 SMERES BRIRERRIE
7371 SRS FOER B
iy S %A BAME | MUAME | BOKME BT
FxTH_ext FH 7 A1 B AR @ 0 8 32 MHz
V XTHH i N 5| I P 0.7vCC VCC \Y
VxThL i\ 51 BT L VSS 0.3vCC v
TrxTH) b R ] 20 ns
TixTH) T FE R Ay @ 20 ns
Tw(xTH) i\ ey B PR R i) () 16 ns
Cin(xTH) LPNENE NS 5 pF
Duty hi 7 H 40 60 %
I i N IR FEIAL + HA
1. HBETHRIE, AEA =R,
7372  AMEREONRIE R B
(i ZH ¥ Xis wME | BAME | mOKME XA

FXTL ext FH AN B AR @) 0 32.768 1000 kHz
VxTiLH N e R 0.7VCC vce \Y
VxTLL i N 5| R H P H VSS 0.3vCC Vv
TrixTL) b R TE] ) 50 ns
TrxTL) T B R ] @) 50 ns
Tw(xTL) IPANEEA MR ) 450 ns
CinxTL) NSNS 5 pF
Duty L7 b 30 70 %
I i N\ TR IR + HA

1.

HIBCTHORAE,  ANEAE P il
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7373  FEESNEEAF XTH

AN B (XTH) AT DUSEH — A~ 4~32MHz I df 4/ B o1l IR 85 A BRI IR 9 2 77 A2 . A
T gy S S TR N R A R SR AN e AR, B SR SRR VA A5 2 1
25 AEN TR, I PRAR AT H A AU AT REM R ARV A 1 S B, DAYl HH R
MR B FIFSER H . AR FR SRS TERSHOER . B, FES), 1EG AN

HIAEF=] T o
A XTH fafr® @
e ZH %A BoME | MAME | RKME | B
Fcuk PR 4 32 MHz
ESRcik | X HFHERHRESRYE 32M 30 60 Ohm
4M 400 1500 Ohm
Cx® A o Sh AR 3 e BRI TR &
Duty ekagng 40 50 60 %
32M Xtal, CL=12pF, 600
dd® | P hA
ESR=300hm
Tstart(s) E ij] EH‘ [‘E_J 32MHz 300 us
@ XTH_CR.Driver=1111
4MHz 2 ms
@ XTH_CR.Driver=0011

1. IEARES IR ZH e A/ M R IR S G R 4
2. hgEETEERE, AL IR,
3. Cux ¥R XTAL HIPANE A OB i, P b 44 i A 136 7P ) SR 1% PR R A4
AR ARG R 4R 1 T S B2 AT BHE, T UL P2 R AR IS ot PR 366 T P 4 8 ) AP P A L T P A
AR ARG R 45 T ZLBD A BEE, ) LAY i AR i3 72 P 4t AR DG R 2 ) BRI AT
il A R4 AR R 2 A BTN SpF I, ILICHLA B A 16pF. %8 PCB 5 MCU 5|2 A 43
A, BBOEFEAEIY 15pF B0 12pF ILACHLE
A VRGP 25t SR AR 1) LEBE B 2709 12pF I, ILRCHLA I AE RN 12pF. %8 PCB 5 MCU 5l 2 I8 73
A, @BGEFEAEA 10pF B 8pF AIULACHLZ .
4. FLIRERBESEARI AR, WRFAF: XTH_CR.Driver=1110
5. Tstart s&fA B0, MK AR XTH JFaE, HZEERFRE R 32MHz/4MHz $R%1X BN (] XA EE =2

£ XTH_CR.Startup=10 B E T, -~ MrtEf) s iR iR s EIEATE], & 58D & i i e A S B AN =] 1T
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IR

| [ 4‘ > fxr
L] o i:LE
< v
RL | %
A .

=

R
— A PAHR UL R A A% L A 365 R PR B 2 M ZE SR AT I B
RS RE RISt T B AT AAE, W L HC L 25 PR AL sty A 1 3 725 T £ ) A7 A P A BB AR P £
IR RGE RISt T LLEC AR AE, W) ELR A A 36 Pt P DG T P ) B B T
— A A SRR BT RO,

—  PHJEAIRH R1 FRAEL RIS A5 S WA OGN F 2L »
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{ERE S B XTL

A3 A 4 (XTL) AT LM — AN 32.768kHz ) S A4/ M) e Y R w14 AR IR % 28 77 A2 . AR
AR AR RIS R . fER A,

R I EPS s e i RitE it A U o
JUR AT e 5

TR A A D1 3 FL A b 2

PR3z a5 B, LAyl N H 2R AN S Sl B RS E IS

). A RAIEIRSTEHS IR B, W), TSR KA] 7.

AN XTL dnfR®

55 ZH %A BsME | UAME | BOKME | B
Feik PR35 A 32.768 kHz
ESRcik | S R MIRESRIE 65 85 kQ
Cu®@ B A o Sh AR 3 e BRI TR &
DCaclk | &=tk 30 50 70 %
1dd® ESR= 65 kQ 350 1000 nA
EM/
C.=12 pF
Om P53 R 2.5 HA/V
Tstart(4) )ilz_ll z\jj Hﬂ‘ ["ﬂ ESR:65 kQ, 500 mS
C=12 pF,
40% - 60% duty cycle has
been reached
1. HZEHERE, AL K.
2. Cix 8 XTAL WP B Sk s 2, TP O B4 ot A o s o 1) B SR 612 L 2 (R %

HC32F19x #F1 ¥ F M _Revl.72

R RIS R 45 T B HIBE, T DLIC HL 25 ) AR R A it MR ) 3 T i 4 ) P R B B AL R P £
USRI IE R 4 T T JLAD AR A, N ELER A e P 16 T o 4 L F D R PR 2 PR LB T
Bl SRR IE R 25 HH SRRV 2 B 25 8pF I, TLICHLA A ERLA 16pF. % PCB 5 MCU 5l [ 43
A, BBOEFAEDY 15pF 50 12pF MULACHE
A PRI BT 45 AR IR IR JLBE 2509 12pF I, DU HLAS M BME RN 12pF. %8 PCB 5 MCU 5| JHIZ 8] (1453
A, BVOEFEZE )Y 10pF 5 8pF HIVLALHZ .
By XTL_CR.Driver=1001 B ) ThFE . 8 A A B0/ ESRAB I i i 4R 8%, 7 LU I/ XTL_CR.Driver
W EAA DAL IR AE -
Tstart /2 /5 B A), 2 P8 e ¥ 32768 %X Bl ) o XA R 7E

XTL Frigil=, EHEMSIRE

XTL_CR.Driver=1001 1 XTL_CR.Startup=10 W& T, ffH—MrER AR ENERS], ©araek

AR 3 7 AN 2R 5 AN R T AR ALK
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| [] 4‘ >—— fxr
L] » i:LE
< v
RL | %
B .

=

R
— A PAHR UL HR A A% L T A 365 R PR B T M ZE SR AT B
R ARG G T A B BHIZE, T IS LA 12BN o A 145 7 i 2 H ) SR BB R AL
IR RE RISt T LLECRE AR AE, W) EL R i A 36 Pt P DG T P ) A B T
— O A R BT RO,

—  PHJEAIRH R1 FRAEL RIS A5 S WA OGN F 2L »
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7.38  ERESBRIRRRIE
7381  AWH# RCH k%%
Symbol Papameter Conditions Min Typ Max Unit
Dev RCHHR % #3 ¥5 & User trimming step for given 0.25 %
VCC and Ta conditions
VCC=18~55V -3.5 +3.5 %
TAMB =-40~85<CT
VCC=18~55V -2.0 +2.0 %
TAMB =-20~50<C
Feik IRGIR 4.0 4.0 24.0 MHz
8.0
16.0
22.12
24.0
leik Ti#E Fmcik = 4MHz 80 HA
Fmcik = 8MHz 100 HA
FMCLK = 16MHz 120 ].LA
Fymclk = 24MHz 140 ].LA
DCcrk 73 L@ 45 50 55 %
1. BZGETAEEL, AFEA PR,
7.38.2  WH RCL k%G
Symbol | Papameter Conditions Min Typ Max Unit
Dev RCLYR % # k% & User trimming step for given 0.5 %
VCC and Ta conditions
VCC=18~55V -5 +5 %
TAMB =-40~85<
VCC=18~55V -3 +3 %
TAMB =-20~50<C
Ferk P A 38.4 kHz
32.768
Tek JE B [E] 150 us
DCcLk A @ 25 50 75 %
leLk Uit 0.35 HA

1.

HIZE AT, A il
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7.39 PLL

g ZH %1t BAME | BUE | BKME AL
Fin® CPNGEE 4 4 24 MHz
NI 7 L 40 60 %

Fout Bt A 8 - 48 MHz

Duty® B 2 b 48% - 52%

Tlock® B I [ iy NATR AMHZ - 100 200 us

1. HEGERMEH, AEAEF PR,

7.310 FAiEERARiE

g ZH A RAME | BOBME | BONME | A

ECriasn | BH M Regulator voltage=1.5V, | 20 kcycles
Tame = 25°C

RETrLasH | Zuds PRA7HHRR Tams = 85°C, 20 Years
after 20 kcycles

Th_prog GaFRIf A (CFAD 22 30 us

Tw_prog GaRI ] () 40 52 us

Thp_erase TR ] 4 5 ms

T erase B BRI [H) 30 40 ms

7.3.11 EFT %%

O Py BT LAE R G 5= 1 H R AT

i) O

EFT to 10 (IEC61000-4-4) Class:4 (A)

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

AT B T TR S RO R KRR,

o PBRPAMEERA RS

s RAMNEAL

o REEIEBIA R AR
FEREAT EFT MUK, R DA H N BRI -0 LA O el 10 B, =il
BIEANVERIHTT, A AT I g DAB 1R A AN R R R
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7.3.12 ESD %#i

A R S OB 70, R P BEAT 9 P N 1K AR E "B A R RIS M D T Bk

Ginc) 2 s B/ ME ARG >IN ;| A
VESDHgwm ESD @ Human Body Mode 4 kv
VESDcpm ESD @ Charge Device Mode 1 kv
VESDmm ESD @ machine Mode 200 \Y/
llatchup Latch up current 200 mA
7.3.13 1O % A%etE
73131 ‘mlidetE—awn
75 28 A w/ME B NAH LA
VoH High level output Sourcing 4 mA, VCC=3.3V | VCC-0.25 \Y/
voltage (see Note 1)
Source Current Sourcing 8 mA, VCC =3.3V | VCC-0.6 \%
(see Note 2)
VoL Low level output voltage | Sinking 5 mA, VCC=3.3V VSS+0.25 \Y/
Sink Current (see Note 1)
Sinking 14 mA, VCC=3.3V VSS+0.6 \Y
(see Note 2)
VoHp High level output Sourcing 8 mA, VCC=3.3V | VCC-0.25 \Y/
voltage (see Note 1)
Double source Current Sourcing 18 mA, VCC =3.3V | VCC-0.6 \%
(see Note 2)
VoLb Low level output voltage | Sinking 8 mA, VCC =3.3V VSS+0.25 \%
Double Sink Current (see Note 1)
Sinking 18 mA, VCC =3.3V VSS+0.6 \
(see Note 2)
® 79 I H R
NOTES: 1. The maximum total current, Ion(max) and IoL(max), for all outputs combined, should not exceed 40 mA to satisfy the

maximum specified voltage drop.

2. The maximum total current, lon(max) and IoL(max), for all outputs combined, should not exceed 100 mA to satisfy the

maximum specified voltage drop.
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XASCHL#*SH
VOH @ 1.8V VOL @ 1.8V
18 1.0
1.7 0.9
16 0.8
15 0.7
1.4 0.6
13 0.5
1.2 04
1.1 0.3
1.0 0.2
0.9 0.1
0.8 0.0
CICCCCCCCECECEECEaEUaggge<g<« CCCCCECECECECECECEICECCCCC
EEEEEEEEEEEEEEEEE EEEEEEEEEEEEEEEEE
O 1 N MO O~ O AN MSS IO O O 1 N M WO OM~S0OOOO A NM IO ©
R B o e B B o R o | R e R B T I e R |
== R K =@ E5IK =@ R =@ 55K
VOH @ 3.3V VOL @ 3.3V
31 08
30 0.7
gg 0.6
27 0.5
26 04
%.g 0.3
53 0.2
29 0.1
21 0.0
CCCCCCCCCCCCC<CC < CCCCCCCCCCCCCCCCLC
EEEEEEEEEEEEEEEEE EEEEEEEEEEEEEEEEE
O 1 N M <L OM~D0OOOO AN M IO O O 1 N M<TLIO OM~WOOOOO dHANMS IO O
R B e R T I I e I | R B e I I I I I |
=@=5F X =@= 550K =@ R X =@ 55K
VOH @ 5.5V VOL @ 5.5V
55 0.50
0.45
o4 0.40
5.3 0.35
59 0.30
0.25
5.1 0.20
5.0 0.15
0.10
4.9 0.05
48 0.00
CCICCCECECECCCCCCC << CCCCCECECECECECECEECEICEICEICTICC
EEEEEEEEEEEEEEEEE EEEEEEEEEEEEEEEEE
O 1 N MO OM~MNOODOODOANMS IO O O A N MWL OM~MNOOOODOANMS IO O
R T e TR e B IR I I | R e I B e I B O |
=@ R K =@ 550K == R IK =@ 55K

K 7-2
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73132 #AfM— ¥ O PA,PB,PC,PD,PE,PF
ie) 28 &1 w/ME ARG S INE A
ViH Positive-going input VCC=1.8V 0.7vCC \Y
threshold voltage VCC=3.3V 0.7vCC \Y
VCC=5.5V 0.7vCC \%
ViL Negative-going input VCC=1.8V 0.3vCC \Y/
threshold voltage VCC=3.3V 0.3vCC vV
VCC=5.5V 0.3vCC \%
Vhys() Input voltage hysteresis VCC=1.8V 0.3 \Y
(Min-Vu) VCC=3.3V 0.4 \%
VCC=5.5V 0.6 \%
Rpumigh | Pullup resistor Pullup enabled 80 kQ
VCC=3.3V
Rpuliiow Pulldown resistor Pulldown enabled 40 kQ
VCC=3.3V
Cinput Input capacitance 5 pF
1. hgEEIEEEE, A4 k.
7.3.13.3 g OSNERBAKRERE R Timer Gate/Timer Clock
5 28 A w/ME ARG | RANE FAL
t(int) External interrupt External trigger signal for the | 1.8V 30 ns
timing interrupt flag (see Note 1) 3.3V 30 ns
5.5V 30 ns
t(cap) Timer capture Timer4/5/6 capture pulse 1.8v 0.5 us
timing width 3.3V 0.5 us
Fsystem = 4MHz 5.5V 05 us
t(clk) Timer clock Timer0/1/2/4/5/6 external 1.8V PCLK/2 MHz
frequency applied clock input 3.3V PCLK/2 MHz
to pin Fsystem = 4MHz 5.5V PCLK/2 | MHz
t(pca)@® | PCA clock PCA external clock input 1.8V PCLK/8 MHz
frequency Fsystem = 4MHz 3.3V PCLK/8 MHz
applied to pin 5.5V PCLK/8 | MHz
NOTES: 1. The external signal sets the interrupt flag every time the minimum t¢n) parameters are met. It may be set even with trigger

signals shorter than t(int).

2. HZEVERH, AEEP .
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(ie) ZH 1t BME | S >IN ;| LXa
likg(Px.y) Leakage current V(pxy) (see Note 1,2) 450 nA
NOTES: 1. The leakage current is measured with VSS or VCC applied to the corresponding pin(s), unless otherwise noted.
2. The port pin must be selected as input.
7.3.14 RESETB 3|4t
RESETB 5| {lE NIXEN{E ] CMOS T2, ‘B T — MR i b hr s pH .
Gine) ZH 1 RAME | AME | ROKME | B
Vi resere) PN M e Ea -0.3 0.3VCC \V
V IH(reseTs) N e P H R 0.7vCC VCC+0.3 | V
Vhys(RESETB) it 25 it s HEL TR AR Vi 200 mV
Reu 55 4 SR i Vin= Vss 80 KQ
TF(RESETB) W iﬁ)\/ﬁ?/&ﬂﬂqu 3 us
TNF(RESETB) @ iﬁ]\jﬂ)ﬁ/&ﬂﬂ(/qj 20 us
1. BHRHHRIE, AR,
7.3.15 ADC F§tE
(Se) ZH At B/ME | BABUE | BORME AL
Vabcin Input voltage range Single ended 0 Vaocrerin | V
Input range of external .
V ADCREFIN Single ended 0 AVCC Vv
reference voltage
DEVavccis | AVCC/3FEE 3 %
Active current
lapci including reference 200Ksps 2 mA
generator and buffer
Active current without
labc? reference generator and | 1Msps 0.5 mA
buffer
CabciN ADC input capacitance 16 19.2 pF
Raoc® ,-ADC sampling switch 15 ‘O
impedance
ADC external input
Ran® . 100 kQ
resistor®
Fabccik ADC clock Frequency 24M Hz
Startup time of
TADCSTART reference 20 us
generator and ADC
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core
Tapcconv Conversion time 20 24 28 cycles
IMsps@VCC>=2.7V
500K VCC>=2.4V
Ps@ 103 Bit
200Ksps@VCC>=1.8V
REF=EXREF
IMsps@VCC>=2.7V
S 500Ksps@VCC>=2.4V _
ENOB Effective Bits 10.3 Bit
200Ksps@VCC>=1.8V
REF=VCC
200Ks VCC>=1.8V
P S,@ 9.4 Bit
REF=internal 1.5V
200Ks VCC>=2.8V
Ps@ 9.4 Bit
REF=internal 2.5V
1Msps@VCC>=2.7V
500K VCC>=2.4V
SPS@ 68.2 dB
200Ksps@VCC>=1.8V
REF=EXREF
IMsps@VCC>=2.7V
Signal to Noise 500Ksps@VCC>=2.4V
SNR I ps@ 68.2 dB
Ratio 200Ksps@VCC>=1.8V
REF=VCC
200Ks VCC>=1.8V
Ps@ 60 dB
REF=internal 1.5V
200Ks VCC>=2.8V
Ps@ 60 dB
REF=internal 2.5V
Differential non- 200Ksps;
DNL® . -1 1 LSB
linearity VREF=EXREF/AVCC
. . 200Ksps;
INL® Integral non-linearity -3 3 LSB
VREF=EXREF/AVCC
Eo Offset error 0 LSB
Eq Gain error 0 LSB

1. T RIE, AFEA Al

2. ADC Fy 3R FH a0~ B A s :

~l>|—|<
E
g

Ran AlN Raoc
I EZI, '\/V\, J_ 12 bit converter
c lleakage:+/-50nA Caoc
parasit C
VA\N

12 bit SAR ADC
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XtF 0.5LSB RAFRZERGEEZRIN KA T, S ABLIT TR Ak

M
Ra = -R
AN Fypc * Cape * (N + 1) xIn(2) ApC

HAF,pe N ADC B8, 25 /798 ADC_CRO<3:2>A[ W EH 5 PCLK IR, W R 3.
F# N ADC B4 403 Fyp o A1 PCLK 340 EL G R

ADC_CRO0<3:2> N
00 1
01 2
10 4
11 8

M NRAEFEIAAN S, &A% ADC_CRO<13:12>¥5E
R IREENA) A1 ADC I B Fy p o K R

ADC_CRO0<13:12> M

00 4

01 6

10 8

11 12
NZRA ADC B8R Fy p o FANH EL LR 4 9 R (M=12 K AE1R % 0.5LSB {4514 )

Ran (kQ) Fpe(kH2)

10 5600

30 2100

50 1300

80 820

100 660

120 550

150 450

XtF RSN, MR
N E{%U&d\ ADC iﬁ])\zﬁuﬁ DAINX E/‘J%:‘EE EEA%?'CPARACITICW

- BR T HERyn BN, WRAE VRV, A BHECR, R ZEIAFE.
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7.3.16 VC Rtk

ie) 28 =1 BAME | MBME | ROKME | B
Vin Input voltage range 0 55 \Y/
Vincom Input common mode range 0 VCC-0.2 |V
Voffset Input offset HiR25C 3.3V -10 +10 mV
Icomp Comparator’s current VCx_BIAS_SEL=00 0.3 LA
VCx_BIAS_SEL=01 1.2
VVCx_BIAS_SEL=10 10
VCx_BIAS_SEL=11 20
Tresponse | Comparator’s response time | VCx_BIAS_SEL=00 20 us
when one input cross VCx_BIAS_SEL=01 5
another VCx_BIAS_SEL=10 1
VCx_BIAS_SEL=11 0.2
Tsetup Comparator’s setup time VCx_BIAS_SEL=00 20 us
when ENABLE. VVCx_BIAS_SEL=01 5
Input signals unchanged. VCx_BIAS_SEL=10 1
VVCx_BIAS_SEL=11 0.2
Twarmup From main bandgap enable 20 us
to 1.2V BGR reference.
Temp sensor voltage. ADC
internal 1.5V. 2.5V
reference stable
Tfilter Digital filter time VC_debounce = 000 7 us
VC_debounce =001 14
VC_debounce =010 28
VC_debounce =011 112
VC_debounce = 100 450
VC_debounce = 101 1800
VC_debounce =110 7200
VC_debounce =111 28800

HC32F19x #F1 ¥ F M _Revl.72
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7.3.17 OPA F¢ft

OPA: (AVCC=2.2 ~ 5.5 V,AVSS=0V, Ta=- 40 ~ +85°C)

e S %A BME | SR | BOKME | AT
Vi LPNGENED 0 - AVCC V
AVCC-
Vo HrH RO 0.1 - 02 \Y;
lo IR @ 1 mA
RL k= A EN SERS; 5K Ohm
Tstart WIHGALET ()@ 20 us
Vic=AVCC/2, Vo=AVCC/2
Vio NN ’ ’ 46 mV
WARRRE RL=5kQ, Rs=50 pF
Vic=AVCC/2, Vo=AVCC/2
PM AR ’ 80 - de
AR RL=5kQ, CL=50pF g
Vic=AVCC/2, Vo=AVCC/2
UGBW A 38 235 A ) ’ 9.3 MHz
RARERE RL=5kQ), CL=50pF
SR JE#EHRO RL=5kQ, CL=50pF 8 V/us
1. BRTHRIE, REEEFEh.
2. FEFN B BGR_CR<0>=1
7.3.18 LCD #Ei#i88
) ZH T B/ HiL B <Ry
VCC=3.3V, 4B A 0.2 pA
ILco TAEHR VCC=3.3V, #h#f e BHAR 0.2 pA
VCC=3.3V, Pk PHAR 3.3 pA
Rw IR Z) HLBH 1M Q
RL 151 9K B L FH 360K Q
VLcoH LCD ] i &% = HLE VCC Vv
Vicps LCD fHEHE VLCDH Vv
Vicp2 LCD 2/3/. & 2/13VLCDH |V
Vicop1 LCD 1/3/#. & 1/3VLCDH |V
Vicoo LCD HfkH & 0 V
AVxx LCD H % Ta=-40~85°C +5%

HC32F19x #F1 ¥ F M _Revl.72

Page 70 of 92




- INEESH

} \ n XIAOHUA SEMICONDUCTOR

7.3.19 DAC #k

(i) ZH LA 2N L Bid] = IN B
Output voltage AVDD voltage reference,
Vbacout . 0 Vce V
range single ended
Output common
Vbacem 0 Vce \Y
mode voltage range
Ipac Active current 500K Samples/s 15u pA
SRpac Sample rate 500 Ksps
toacconv | Conversion time 2 us
IDACSETTLE Setting time 5 us
Signal to Noise
SNRpac ) 59 dB
Ratio
Signal to Noise and
SNDRpac . ) . 57 dB
Distortion Ratio
Spurious Free
SFDRpac i 56 dB
Dynamic Range
V DACOFESET Offset voltage w/o buffer 2 mV
Differential non-
DNLpac . +H LSB
linearity
Integral non-
INLpac . 15 LSB
linearity
7.320 TIM SERf 834k
ARENL Z M Thae s I Gt EEE sk AMERI B PWM Bt ) HORFIETE
15, Z0TFE&.
Sie) ZH &1t e /ME PN L2
e 1 t
tes RE I 58 43 Wit ] e
fT|Mc|_K:48|V|HZ 20.8 ns
0 f MHz
Fox SR BN IR L
fT||v|c|_K:48|V|HZ 0 24 MHz
ReSTim SE &R 16 iz
T BRI, 16 £ 114K 1 65536 trimcLk
counter G2 il 14 frimeLk=48MHz | 0.0208 1363 us
67108864 trimeLk
T SONGINi A
MAX_COUNT | BX RETHEL friveLk=48MHz 14 s

HC32F19x #F1 ¥ F M _Revl.72
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5 ZH At e /ME wNE BN
1 trimeLk
t S I 2% 73 FR N (]
i frimcLk=48MHz 20.8 ns
0 f MHz
Fox e T
fT|Mc|_|<=48|V|HZ 0 24 MHz
16 A
Resri TE I 4% 70 R - T :
" ik 0 E il K 32 fir
- BN IR B AT, 16 7114 1 65536 trimeLk
counter SRR ) 3 frimeLk=48MHz | 0.0208 1363 us
. 16777216 t
Tmax_count | BRI RETTERL e
frimcLk=48MHz 349.5 ms
. BETHRIE, AL R IR
® 7-11 B ER SRR
5 S8 %M w/ME & ANE =R }v2
. 1 trimcLk
tr SE I 28 77 HF I [
* 7 fT|Mc|_|<:48|V|HZ 20.8 ns
0 frimcLkr2 MHz
fo e 1%
- I\HB T LF/) z fT|Mc|_|<:48|V|HZ 0 24 MHz
ReSTim SE I 2 R 16 £z
- RN BT, 16 7115 1 65536 trimcLk
counter SR o R 30 frimeLk=48MHz | 0.0208 1363 us
2097152 trimeLk
T KA RETTE
MAX_COUNT © iﬁ fT|Mc|_K:48|V|HZ 43.69 ms
. BETHRIE, AEEFE R IR
% 7-12 PCA ¥t
5 ZH %1 e /ME i NE AL
tres WDT ¥ H B[R] fwoTcLk=10kHz 1.6 52000 ms

1. HEHRE, AREEA PR,
*£ 7-13 WDT it
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7.3.21 BEEEO

73211 12C %t

12C #E PR T 35
FrfEfEzl (100K) | POEA(400K) | izl (M) |
(S ZH
RAME | RKME | BME | BKE | BAME | KE | A2
tscLL SCL B B I A 7] 4.7 1.25 0.5 us
tscLH SCL B f i B 1] 4.0 0.6 0.26 us
tsu.sDA SDA A7 [H] 250 100 50 ns
tHD.SDA SDA {RFF [H] 0 0 0 us
tHD.STA THUG SR AR FFISS (8] 25 0.625 0.25 s
tsu.sTA BRI AT @SN A | 2.5 0.6 0.25 us
tsu.sTo {5 1E2F A 2 SIS ) 0.25 0.25 0.25 us
BRI (1 1R SR A BT
tBUF 4.7 1.3 0.5 s
E D)

1. BRTHEIE, REAERERER.
* 7-14 12C BEERE

TEBE A1

SDA

tHD. STA =+ «—=itSU. SDA =l tHD.ISDA
SCL—\:\—/—\;\—/;/—\—/iiir o o o

|
- -—————»

+ tSCLH * tSCLL

G -DAR/=k: g4 N ik GEfas
- DA \ . " tBUF !

S o

«—=1tSU. STA tSU. STO |

o o o SCLJ—\—/—\—ﬁ

\ /

K 7-3 12C #EOFF
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7.321.2 SPI 4§

5 S5 %At x/ME wNE <R v
FHUEEA 62.5 - ns
MAUEE
125 - ns

tescky) | AT ISP JE HA frcik = 48MHz

MR

250 - ns

frcLk = 16MHz

FEHEL 0.5 xtesck) - ns
twsckr) | B AT ISR IR HE ST

ML 0.5 xtesck) - ns

FEHUEL 0.5 xtesck) - ns
twsckyy | B AT I BRI HE ST TR

ML 0.5 xtesck) - ns
tsussny | MTLIZE AR ) 37 B[] ML 0.5 xtesck) - ns
thssny | MAHLIZ SR E PR KRS [H] ML 0.5 xtesck) - ns
tvmo) U H 0 A A5 ) fecLk = 48MHz - 3 ns
thovo) FENUE T H A PR TE] frcLk = 48MHz 2 - ns
tuso) | AABILESHRE S A AR A 20 ) fecLk = 48MHz - 50 ns
thso) AL Far HH PR R ] frcLk = 48MHz 30 - ns
tsu(MI) EEHL;&?E%}U’)\E@@EH# I‘Eﬂ 10 - ns
thovn FE AL F N PR R TR 2 - ns
tsu(sty AATLESCH S N () 3 ST ) 10 - ns
thest) MATLE Lz Far N\ 1 PRI TH] 2 - ns

1. BRTHEIE, REAERERER.
% 7-15  SPI B2k
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SPI 4% & 5 B AT Fr 2400 F -«

CPHA=0
CPOL =0

CPHA=0
CPOL=1

CPHA=1
CPOL=0

CPHA=1 ‘
CPOL=1 | | | ) ]
I
tsu(Ml) L th(MI) : \ ; : ;
b T | | |
| | | | !
MISO | ! | | |
INPUT b ! !
| |
Lo tWMO): | IMMO): |
T | [l |
MOSI Y 1
OUTPUT ' | Lo
| | | |
Kl 7-4  SPII R (EHUEZD
SSN 1 /
I I
| |
l l
' tsu(ssN) ; tc(SCK) ! ! f th(SSN)
| ! | ! | |
CPHA =0 } [ wsorry | ‘ !
CPOL=0 | T ‘ | ! | |
T ! | |
| ! " tw(SCKL) 1 ! : !
| | - | \ |
| | | |
CPHA=0 ‘ ‘ : ‘ : ‘
cPOL=1 ‘ ‘ ! ‘ ! ‘
1 _ wso) | LhESO)
| | | | |
MISO } l l }
OUTPUT 1 : | 1 |
_tsu(st) ' ths) } ‘ tho): C
| | i —
MOSI ‘ | ‘ b
INPUT ! | [ | |
T T 1 T 1
| | | | |

7-5 SPI b5 &

HC32F19x #F1 ¥ F M _Revl.72
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th(SSN)

MISO | | | D
OUTPUT } j ! }

tsush th)

o Y \

Kl 7-6  SPI /7 (ML cpha=1)
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XIAOHUA SEMICONDUCTOR

8 HEER
8.1 HIER-~

LQFP100 }3% .
14x14 Millimeter
Symbol
T A3 Min Nom Max
Py A A .
- \ Al A - - 1.60
F
T Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.26
DETAIL: F bl 0.17 0.20 0.23
D
c 0.13 - 0.17
D1
AAAAHARAHARAHAAARRARRARH cl 0.12 0.13 0.14
== O -
= = D 15.80 16.00 16.20
= = D1 13.90 14.00 14.10
= = B E E 15.80 16.00 16.20
= = E1 13.90 14.00 14.10
== s eB 15.05 - 15.35
HHHHHHHHHHHHHHHﬁHHHHHHHHH e 0.50BSC
b e B
L 0.45 - 0.75
[ | L1 1.00REF
G%JMMWMJ c
7 0 0 - 7°
NOTE:
b

— Dimensions “D1” and “E1” do notinclude
\\ NNNN \ NN \

/ \ Cl X mold flash.
BASE METAL \ /

NN \\\\

WITH PLATING
SECTION B-B
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LQFP80 3%
N \ A3 * + 12x12  Millimeter
L A2A Symbol
Min Nom Max
Al
F 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
D c 0.13 - 0.17
D1
cl 0.12 0.13 0.14
HARHARARHARHARARHARR
| || D 13.80 14.00 14.20
% % D1 11.90 12.00 12.10
S o E 13.80 14.00 14.20
= = El E
o = E1 11.90 12.00 12.10
% % eB 13.05 - 13.25
e 0.50BSC
HHHHHHH‘HﬂﬁHHHHHﬁHHH ]
JLHb e L 0.45 0.60 0.75
L1 1.00REF
0 0 - 7°
\
NOTE:
o s
C — Dimensions “D1” and “E1” do notinclude
mold flash.

NN NN NNNNNN

ANANANANANL. ANANANAN

WITH PLATING

el

SECTION B-B
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LQFP64 F}3:

>
o
N

; %JM@MMMM@E\L% i

D——mm— ==

Dl——— -

HHHHHHHHHHHEHHAH

O

El

AEAHAAHAAHAHEARR
iEEEEEEEEEEEEEL:

HHH‘H;WEHHHHJHLHHHH
b L

b

\\\\\\\\\\

ANANANANAN \\\\

WITH PLATING

DETAIL: F SECTION B-B
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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
0 0° -- 7° 0° - 7°

NOTE:

- Dimensions “D1” and “E1” do notinclude mold flash.
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LQFP48 Fj3:
a3 7x7  Millimeter
7 Symbol
TR Min Nom Max
" NS
SPCIHARHARAAAEAE 2y . e
Al
\F Al 0.05 -- 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 -- 0.26
b1l 0.17 0.20 0.23
c 0.13 -- 0.17
DETAIL: F
cl 0.12 0.13 0.14
/ \ D 8.80 9.00 9.20
Oﬂ% # D1 6.90 7.00 7.10
C
E 8.80 9.00 9.20
- D E1l 6.90 7.00 7.10
DI
1ARAARRARRAS e
e 0.50BSC
1 o004 O e
 —— ——|
i E L 0.40 -- 0.65
 —— ——|
i E 1 E L1 1.00REF
 —— ——|
o e 0 0 - 7°
 —— ——|
i - NOTE:
H H H H H H H H H H H ‘ - Dimensions “D1” and “E1” donotinclude
BB mold flash.

bﬂ

\\\\\\\\\\

/ \ cl C
BASE METAL \

\

WITH PLATING
SECTION B-B
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QFN32 3%
e D —
4x4  Millimeter
I Symbol
PIN 1# Min Nom Max
A 0.70 0.75 0.80
2
Al 0 0.02 0.05
- - + - - = b 0.15 0.20 0.25
b1 0.14REF
c 0.18 0.20 0.25
! D 3.90 4.00 4.10
D2 2.70 2.80 2.90
e 0.40BSC
<
! ‘ ¢ ‘ Nd 2.80BSC
i
5 _ E 3.90 4.00 4.10
<
E2 2.70 2.80 2.90
gZ Ne 2.80BSC
L i 3P
= 000000 L 0.25 0.30 0.35
‘ — (@&
= ‘ o h 0.30 0.35 0.40
i hi,
— 3 el B LIF #k
) Al
R~ 122*122
- ! < (MiD
) ‘ (@&
| <l
Q0000
EXPOSED THERMAL € !‘ bl
PAD ZONE Nd

BOTTOM VIEW
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XA

RAREE

8.2

LQFP100 #%: (14mm x 14mm)

[

\\\\\\\\

JUOOUOoOoBoyoonooooooond

|

|
n
~ |

123
Xy ____

14.3

16.7

1100000006n0A00o0OoOonAC

50

e

i

26

0.50

0.20

0.30

NOTE:

— Dimensions are expressed in millimeters.

- RfEz*%.
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LQFP80 #% (12mm x 12mm)

******** T
B 1111 1000

NOTE:

— Dimensions are expressed in millimeters.

- RfEz*%.
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XA

LQFP64 ##: (10mm x 10mm)

12.7

10.3-
7.8

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

*
~

10.3

32

00

Il

>«

17

JUOUBLOL

12.7

Ll
0.20

0.30

NOTE:

— Dimensions are expressed in millimeters.

- ReHUEz*%.
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XA

LQFP64 #%: (7mm x 7mm)

g 1
L

17

[
0.40

0.20

0.20

NOTE:

— Dimensions are expressed in millimeters.

- RfEz*%.
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XA

LQFP48 #%: (7mm x 7mm)

j 00000000000
%ym M .
— & —
— | —
: g i M ........... 4-I-I-I-|-I-IM.*
— | —
M | M#
= R
motoo e b |
e - Juuproouou

v |
0.50

0.20

0.30

NOTE:

— Dimensions are expressed in millimeters.

- ReHUEz*%.
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QFN32 #2% (4mm x 4mm)

la 4.70 |
| L« 3.40 > |
I | |- 3.00 > | I
e 241!
r oooonon
' I | | I
S . !
A1 [ 124
— L ‘» ]
] 'l’ —
4.70 3.40 3.00 |:—|— - —4\-__259____:|
] . ]
[ ] ]
1 ! Y ]
[ A — , —17
__________ ] 1
10000000 e
Y o __ RERE IR I I
9 N e n 6
0.20 0.20 0.40

NOTE:

— Dimensions are expressed in millimeters.

- ReHUEz*%.
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8.3 LENUEAA

PR 45 HH 2% 35 3 1 T 22 ) Pin 1 A7 BAME B

LQFP100 #% (14mm x 14mm) /LQFP80 #% (12mm x 12mm)
LQFP64 #% (10mm x 10mm) /LQFP64 % (7mm x 7mm)
LQFP48 #% (7mm x 7mm)

Pinl-@ I_:K
PN (£81~8{i) 7# PN ‘
PN (89~12{1) > @f Revision Code

Date Code (61i) *% Date Code ‘
‘ Lot No. Ff Lot No. (8fi)

QFN32 #3#: (4mm x 4mm)

Pnl+—-@&
'R ~Revision Code
PN (#5~126) + PN
Lot No. (8fi)—++ Lot No.

- EEEAERR S AR AT AR, AATAMEBE.
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8.4 HIEAFHRE

BHGGTETRE TAEMEGIREE T TAER, &R RMNEE T; (°C) mTLHZR A

P

Tj = Tamb + (Pp X 01a)

*  Tamb RTEIREE T TARR B TAEMBGREE, $ALEC,

o O TR TAEMS I R AL, A2 °C/W;

o PoSE T HINETIFEM VO ThFEZ M, BAE W 8B h A FDIFEZ ™ W Iop
X Vpp, VO ThFEFEHESREFr TAERS VO S8 Thide, @A ER AN, 7T

L2 o
OO FEAR T TAEPREIR L T AR R 7 2R A S5 R Ty, ANPT DUEE H SO Py ml VR 0 e K 45
S Tye
Package Type and Size Thermal Resistance Junction-ambient Value (8;4) 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
® 81 HEBMHRHGE

HC32F19x #F1 ¥ F M _Revl.72
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TEER

Part Number HC32F196PCTA-LQFP 100 HC32F196MCTA-LQFP80 HC32F196KCTA-LQFP64 HC32F196KCTA-LQ64 HC32F196JCTA-LQ48 HC32F190JCTA-LQ48 HC32F190FCUA-QFN32TR
Flash 256K 256K 256K 256K 256K 256K 256K
Memory
RAM 32K 32K 32K 32K 32K 32K 32K
Vo 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
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 N N N N N N N
LVD N N N v N N v
LVR N N N N N v N
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)
HERR 5 j2E BE 5 j2E BE B
HE B 0.5mm 0.5mm 0.5mm 0.4mm 0.5mm 0.5mm 0.4mm

HC32F19x #F1 ¥ F M _Revl.72
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AR & BREAR

&S CYNEEY] BT HARHE
Rev1.0 2019/9/11 It R AT
Revid 2020/01/17 SEHLATEE: QLB @MARN I EEEE: O mud SMBHEh X THHMEE /M S X TLH
i P A3 S 0
Rev1.2 2020/3/20 BEHLFERE: ONE RCLIRE#: @ “OP3” — “OPA” .
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