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I E A K A5 45 2 B % 4 1) LA FH 25 o R AR T
FE. TE LR TAEVEEY MCU. 5% 12 £ 1Msps FiA5% SARADC, 14 12 £ DAC Lk
SRR T L RS B WE ETERE PWM BB 4. LCD &R, £#% UART. SPI. 12C
FEEMIERSNE, N AES. TRNG %5 B2, BASRAE., aytit. &
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1.1 32 ff CORTEX M0+ W%

ARM® Cortex®-M0+ AbEEZEJHT Cortex-M0, & 7 —8i 32 £ RISC AbH%E, B85
e /Ji& 2] 0.95 Dhrystone MIPS/MHz. [FIIIIN T 2 W48 it ot R i nIE B2 5e 77 |
WA ATRA RN (IPC) HEMEkHE Flash U5l P RIKLRSE, BN T FRepEFE
HR . Cortex-MO+ AL gs 4 SCHF OB E Keil & IAR iilds.

Cortex-MO+ A& T — MBI, £FF 2-pin 1 SWD A .

ARM Cortex-MO+ 514

fa& 5 Thumb / Thumb-2

MK ZR 2K 2K

PERERR 2.46 CoreMark / MHz

PERE R 0.95 DMIPS / MHz in Dhrystone

w7 32/~ P iy

TR S 2 CIN W= Wit

HRTE 4 R 320 kA%

A7 Serial-wire % [, SCRFAAMEF B (break point) DL A 24N WL %% 55
(watch point)

1.2 256K Byte FLASH

W4 FLASH #5618, TR/ TE LA, HEWE B4 S kgwmiE. SCF
ISP. IAP. ICP IjfE.

1.3 32K Byte RAM

AR R A F AR, RAM R iirE . AP ar e ns, 7
RPN, AEEAE IO, R R S S A A, fRAIE R SR AT SR

14 MRS

—/MIEN 4~24MHz WG E F) SRS EE IR B RCH. 7ERCE 24MHz T, MKIIFE
P TAERL QAR A (0] 4us, 4 B A IRV BB Y R (i 22 /N T 42.5%, 6%
G 0 B IR Rt A

— NSy 4~32MHz HIAME SR XTH.

—MFEN 32.768KHz KM EETR XTL, FEZME RTC 2.
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— AN 32.8/38.4KHz [ 34 RCL.
— Ny 8~48MHz i H 1] PLL.

1.5 TR

1) BT R (Active Mode): CPU 1T, FiAThRelidizsT.
2) KHRAE(Sleep Mode): CPU 1% 1Liz4r, JEHIAThEEMAREUZELT .
3) IREEMIRAL(Deep sleep Mode): CPU {7 1LI81T, Wl #is ik, RIhFEDIREMIEL

N— S

Z1T

16 BEfFSERTESBF RTC

RTC (Real Time Counter) /& —/N3#F BCD HH M Z /4%, KH 32.768KHz fdR1EN
FORbEh, BeSCILE I ThER, WA AT B AR A H IR 3R AD o 24/12 /)N B TR]
B, B EENMEIEE S . BAREFEEAMETIRE, kA 0.96ppm. R IR
JEE AL R AR BUA IR P A SRS AT A W0 FE AN, AT R AR+ 1/-1 RS A H N 43 RD
B/NATRAS N 1A

FF4R I (8 A0 H B RTC H PTG a8E MCU 5241348 8 2 52 a0 iy 5247 i AS 42375 Bk
TRBAME, T K A T R FEE SR IS o ) 00 22 1 4 A R P B R A

1.7 EHA 10 ¥wA

R afEft 88 4~ GPIO uil 1, A ¥4 GPIO Sl I M. &4 o 1 T )
PRI AT AP RO RARH], SCRE FASTIO. SCREULVE fil A b P i i i, AT 4% ol
RIFER T MCU Mef 3 TARRE . SCRM B AL, (B, M BEAEZERIE. fF
Push-Pull CMOS ## 4t Open-Drain Fifefiti. WE L. T M, WEiE
WA R AN IEIE T RE . it IKBNRE VTG E, KSR 18mA [ HLIRENRE T .
FiAEMH 10 7] SCREAMNE D kT .

1.8 BRI 2%

Cortex-MO+ALF 28 N B [ #E &= i 28 (NVIC), i £ 32 M Wi K (IRQ)
N AU, PR E B, RENE I T ST IR TR T AL EE

HC32L190 %51 /HC32L196 R EHE T M Revl.0 Page 8 of 84



FDSCEXESH

32 AT N L, 30

RS | PERkIE
[0] GPIO_PA
[1] GPIO_PB
[2] GPIO_PC/GPIO_PE
[3] GPIO_PD/GPIO_PF
[4] DMAC
[5] TIM3
[6] UARTO/UART2
[7] UART1/UART3
[8] LPUARTO
[9] LPUART1
[10] SPIO
[11] SPI1
[12] 12C0
[13] 12C1
[14] TIMO
[15] TIM1
[16] TIM2
[17] LPTIMO/LPTIM1
[18] TIM4
[19] TIM5
[20] TIM6
[21] PCA
[22] WDT
[23] RTC
[24] ADC/DAC
[25] PCNT
[26] VCO
[27] VC1/VC2
[28] LVD
[29] LCD
[30] RAM FLASH
[31] CLKTRIM
1.9 BArism s

A B T AEAAE SR, BANEAUME AU CPU HHNs T, #RZHaid
SWEHEN, FFIHAEE PC X iRAE AL
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Hh TR

[0] B EL PORBOR

[1] A6 Reset Pin - E A7

[2] WDT Ef7

[3] PCA &1I

[4] Cortex-MO+ LOCKUP  fififf & fir

[5] Cortex-M0+ SYSRESETREQ # 14
=k 02

[6] LVD £

1.10 DMAC

DMAC (E#ENAFAVT 6138 Dhagthn] IAEIE CPU mid %% . {1/ DMAC
R RS ERE .
* DMAC BiAH MR EZ, Bl RIE /A CPU B ZRIFIN, DMAC tr]i#t47 4%
HRAE
1 2 S3BIE ALK, BEPAT 2 FAH E ST ) DMA &%
A BB AR B AR L AL AR N AR R D S g, O
R 428 1l 2 E AR R Bl AT ISR AT 2 b DL AR RN B A
n] g p A I R AR R B AT R R
Z BTG R EEAERS, R ] 7 R BAE R i B AR I A e
SO F AP TS S B DMA fE 4
WM ARG S Z(AHB), SCHF 32 7tk =3 [ (4GB).

1.11 SR 83/iH4es

H AT frge | TR TR | PWM ELEIN B AN H

i & | TIMO 16/32 | 1/2/4/8/16 ity 2 2 1
s 32/64/256 Tty
R

TIM1 16/32 | 1/2/4/8/16/ atE 2 2 1
32/64/256 Tty
R

TIM2 16/32 | 1/2/4/8/16/ atE 2 2 1
32/64/256 Tty
R

TIM3 16/32 | 1/2/4/8/16/ ity 6 6 3
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32/64/256 IR
R
ik Ih #& %€ | LPTIMO | 16 1/2/4/8/16/ it T 7 o
i 2 32/64/256
LPTIM1 | 16 1/2/4/8/16/ i o . T
32/64/256
Al %% £ 1F | PCA 16 2/4/8/16/32 i 5 5 G
51
= E | TIM4 16 1/2/4/8/16/ ity 2 2 1
o 64/256/1024 | Nit%u
R
TIM5 16 1/2/4/8/16/ ity 2 2 1
64/256/1024 | Fit%u
R
TIM6 16 1/2/4/8/16/ ity 2 2 1
64/256/1024 | Nit%u
R

i E N AL E DY AN E I A TIMO/1/2/3

0 I A

o PWM 74, HAMg

B E/S TP

o FEIX 4%

o R ZEAE

o GLIEREFEL RERALL X FE S AR FR AL PWM i

o IEX GRS HThaE

o Bk

AR TH T RE

TIMO/1/2 DiReseatflA . TIMO/1/2 =[RI8 A8, a7 RMEDY 16 A B 3h B34
RERERS AT EGE, WA RMEDy 32 AL EHAR DI REH)E I/ 8ds . TIMO/12 AN E R 8%
A 2 BRAHR L I RE, WL A 2 B PWM Moz ER 1 41 PWM EAMAH . BA
FEIX 425 | D R o

TIM3 J2& £ 308 F03E FH 2 I 88, BT TIMO/12 FIFTA Shfg, FTLA=E 3 41 PWM L AMA
HEL 6 B PWM oriit, %2 6 B AR RAEXEH .
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RIHFEE NS 28 LPTIM &5 16 L@/ 8iEs, 76 RGHBh oM fa 7598 n] LB iy 8
fKIE RC B AN S AR THIN /120 38 rp T e AR T B AR =0 i R 4.
PCA(R] 4w fe 1% #2441 Programmable Counter Array)3Z Fifi % 5 4> 16 A7 (I 1/ L A
B, 2 e I s T FAE D — 8 B B o S s B 3R/ LA T RE . PCA [
FEABELAS AT AHEAT S gw e, DA RS NFETE, %t Ceise sl it o BE A 1) o o) AMEEER
4 HHHNOE T 10 E I 23

B ER#% Advanced Timer 8 = /NER 28 TIM4/5/6. TIM4/5/6 & ThAEH [H] i =Pk
ReTHEEs, T H T A ETE R B e, 1A @ I 8% 0] DL A2 B AR —X%F PWM
BE ML 2 B PWM i, nT DU R A 5 4 N AT kb o B Bl BRI = .

Advanced Timer EA ) THE X R UNR BT -

WA | SR, =Ml

o hN. BIRIFEUT A
o AL

o TE{H:[H]L

o ZA7IhAE

o IEgmiditH

o JEFHPWMiG H

o PRI ML

o AOSKEEFNE

PHA LB IL AL 7

TR | TR YIUL I
HEIX I [R5 R T

1.12 MBKIhFERK M ITEE8 PCNT

PCNT  (Pulse Counter) 55 LUK AN BKMREAT 1145, SRR SRR DL RORU (IEAZ 4D
HARE X i) kit & F AER DR RIS NN o i i 2 5 3T 4.
kT g R

LRFEB BN 16 bit 1A

BRI E Pk A

BUEAE HEAZ k£

BUEE IEAZ kbt #, A KA

I/ E H A

A TRE

=
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o kR I e T

o A RPEAD R IR AP, ARSI

o 1 MTT BRI, A Bk

o ZYRKIFTEEIER

o SRR TG E

o SCRFIRIIAERE T 2K

o SCRPMUEE(RIIFER N MCU

o SCRATENKI T EEA /N T 1 ST HOn o ] 34

o HAMRIAEHUT BahE M BEDfe, fHAOER X 1024 7

1.13 FI1# WDT

WDT (Watch Dog Timer) #&—/NAIHC & ) 20 f7E M 2%, £ MCU 9 s m T8
Ai; P 10KHZ G I B ANE TS ae it bl . RN, w5 s gk 4215 4T
RAGNFERFYIAGRER WDT.

1.14 BHRPWEE: UARTO~UART3

4 HIEFFB UK %% (Universal Asynchronous Receiver/Transmitter), UARTO~UART3.
JEFH UART JEAR T RE:
o CEXUT A4 W T ALY
* 8/9-Bit fE4mAHE KL
o REfF AR
e 1/1.5/2-Bit & 141
o PUFPA FfE R
* 16-Bit JRFREIH
o AL
o AR
* DMAC 4R F
o REfFRE
o UL
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1.15 {RIhFERIL W RES LPUARTO~LPUARTI

2 BRARIHFERL N R of L AR 55 2B It K %% (Low Power Universal Asynchronous
Receiver/Transmitter), LPUARTO/LPUARTI.

LPUART %A 1) 6E:

o fEHuIN B SCLK (SCLK #Ji&#% XTL. RCL EA K PCLK)

o RGURIFER N USUR Bdf

o CEXUT A4 W ALY

* 8/9-Bit fHmEE K

o REfFAERE

e 1/1.5/2-Bit {F 1147

o PURPA FE f AR

* 16-Bit BRI A

o ZHLEIR

o BEEHHER )

* DMAC i fHAE iR F

o MRS

o SCRPERAME

1.16 [FEFEH4TEDO SPI

2 #5478 10 (Serial Peripheral Interface)
SPI FEAFE

o EITgWAE T ARL BN EHLEE ML

o WZALAmIT, A THE

o AU 7 FhBRE e AT AL B

o FHUEREKBRFEAN 1/2 PCLK

o WAL R KBCRF %4 1/4 PCLK

o RITCE [ R AT IR AR A AR AT

o SRR
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o S fIEUEME, Stk iEAE AL
o SCFF DMA %0 /RE 1R 1]

1.17 I2C Mk

2 8% 12C, KR HATEIGE BN, ATSZIL A 2 18] DLAS[E] )3 R AL s
12C FEARH M

SCREFNURE AT, AL &AM Fh AR

K HARHE(100KDbps) / HE (400K bps) / fEid (1Mbps) = Fil TAE# %
SCHE T LSk ThEE

SCHEE S BT AR

SCHET R AL

SRR WPRIRAS A DI RE

1.18 HENY3E Buzzer

4 MEHER 85 2 MRTHAEE I S DI RE R 4 th oy Buzzer $R{E Al AR . %
BN g5 A SRAE 18mA /Y sink FLUL, EAMAEH, ATHERIN=RE

1.19 B P vhE FEL %

PO IS A R, T DA A PR A R IR I B A AE P RC I B, R R T AP
RC I 5 AR I A AR RN Bl 5 AR IR
I PR AR HESE AS R

FHERE

A

32 (i 22 I Bl H A Al e

32 PEAFRSHERS B s ol e B HE
6 M hi

5 PAF RS HERS B

SR 7 G
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1.20

1.21

1.22

1.23

1.24

E—iRS UID

OO T AT R AW 10 WS RRIRS, B wafer lot (55, PUIGE FABFR
= B4 UID #ilkA: 0x00100E74 - 0x00100E7D.

CRC16/32 BEHIERTT RIS

CRC16 74 ISO/IEC13239 F4AHrIZ i, X6+ X2+X°+ 1.
CRC32 f4 ISO/IEC13239 A H ML I 32 Hx204x23+x22+x 0+x 1 24x T x 104x8 +x7

+x° +xHx? +x+1 .

AES TN

AES (The Advanced Encryption Standard) &3 [E [E ZFrAER ARBF 7L FT (NIST) 7£ 2000
10 A 2 HIERE AR BRI . ABS 124K 2 4 128 Bit, 1Mi# 4K
JE3CRF 128/192/256 Bit.

TRNG EPREVIBUR A%
TRNG &N ELREHLE & A 28, k= 2E ELBEHLAL
12 Bit SARADC

PN RAG ) 12 AOE OE I B AL e 38, 76 24MHzADC N4 R TAERE, SRAERIE
F| IMsps. SHEHEIEF R AREHEEE (1.5V 80 2.5V) SSMHBH A BT EE
30 NMRNIEIE, G 26 BRANERE N 1 R ERIE LIRS R 1B 13 HJEE
JE. 1 B§AE BGR 1.2V M. DAC WERft . NEREIREES:, W& s 5T
M55,

SAR ADC AP

o 12 A EEHORG T

o 1Msps FEHIHE

o 30 MmAEIE, WHE 26 BAMBE MBI 1 BRAEREA RS RE. 1 % 13

AVCC HiJE. 1 # WM& BGR 1.2V HJE. DAC W#HiH;
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o 4FZHY: AVCC HJE. ExRef 51, WE 1.5V ZFHH L. WHE 2.5V ZHHE;
*  ADC HIREHA B 0~Vref;

o A4 PRI BRIV | U A R S L SR\ A SR e | S SR A N
o BT NIETE FE R R

o HFWALE ADC [FEHRIE R

o NEHRIRFES, RS EBUNE S

o SCFFAASMNE SR ADC A, ARG T DIAE IR E e g (S 4

1.25 12 Bit DAC
1 JEIE 12bit S00Ksps DAC, 7] LAHEAT HsisE e

1.26 HEWEE VC

NEE 3 % VC, )7 B R MR I/ L L . 16 A RITC B A IE AN AR N lE, 11 )
W B (W SN BT ;. 5 AP RRETE, GEE 1R R R 1 BN
## BGR2.5V ZFHE. 1 BN BGR 1.2V HJE. 1 64 a5 E. VC fitin]
LB A e 28 TIMO/1/2/3, {RIHFEE I 88 LPTIM 5l 4mfe i 5051 PCA Higk. I 145,
HEBUHEON B R o FTARYE BT/ T B e A R T i, AR FEAR R el MCU.
A TC B AR RE DR .

127 {&REEAN S LVD

ot A EELYR R B0 R R BEA TR . 16 AR MEIIE (1.8~3.3V). "R LTt
IR B PR A D T R SR A . LA TR RN T T R R S R

LVD FEARHFE:

o 4 PRISIYE, AVCC. PC13. PB08. PBO7;

o 16 MrFEHE, 1.8~3.3V Alik;

o SPMALAME, WP, BT, FRIBAS

o 2FPRRAER, FAL. HT

o SHNUENLACE, Bk

o A%IBWTIRE, WAIPTH.
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1.28 IZH OPA

OPA T LA RTERCE, 3& 114 Hy i ipe o A i IR ER B 25 B o 7] BAEDY DAC i 247 4%
fEH], e PAEC B oI U -

1.29 LCD X34

LCD &l #8 /& —ais H F R R IR R ey (LCD) BB Tl #s/mkah 4%, w2 A
A8 NMaHmT (COMD Ml 48 NMXEm T (SEG), HLAIKZ) 208 (4x52)8L 384 (8x48)
A~ LCD EMgItE. W LLEBE A REBUEM K, SCRATRHE Y . AT HLEH 2
LTI L . SCRF DMA S0 A4 4
LCD B:ARR%:

o TR R IE A ME R AR

SRS 120 130 14, 1/6 A1 1/8 5%t

R 124 13 WA

Zik 16 2741 LCD ##5 RAM.

L@ AL B LCD WX LU .

3 FhIREN B A T 2
— WIS R AT, SMEEA TR
— AP I G B N R 4 s 5 S DR, AT LS LCD THIBR T 75 1Y) L 2 LA

TR IR LCD #2887 7E Active. Sleep. DeepSleep iz N #4T E 7R .

] T, 2 i e T

SCHF LCD BRI RS HL AT & 2 Rl R %

AL LCD [X BRI A 3t 5] AT e B v #r sisid oh g .

1.30 AR RS

IR TT 5, SRR TIRERI S I8, BB Kell/IAR S&HAJT
KA STHF 4 AAEIT B 2 AT R
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1.31 R
SRR (ERITE . BLmTL.
R GRFE M ISP B, SWD P
YRS —gmFERE I ISP B S SWD B A SWD i .
MEALRT BOOTO (PF11) & HF, O TAET ISP ez, mridid ISP #hiX
X} Flash AT 4mFE o
MENIB BOOTO (PF11) BHUNKHESE, S TAETH R, &R AT Flash Wi
FERARED, @Rt SWD Brlht Flash BEAT 402

132 BmREk

s B A U TR T 5, 1R B DB L I As .
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2.1 FERBIK
HC32L190JCTA

ERFFF

CPU{LEE
32: 32hit

PR
L: #B{RINFE

CPUZZHI
1: Cortex-MO0O+

4 gEIR 717G
9: FEARAY

Theelic & 1R 7182
0: &l
6: ic &4

5| BEDEL

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

FLASHAS
C: 256KB

HRERE
T: LQFP
U: QFN

INMEEETEE
A: -40-85°C
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FOSC £A%:S4

HUADA SEMICONDUCTOR

12
22 IhRE
HC32L196JCTA
FE AR HC32L196PCTA | HC32L196MCTA | HC32L196KCTA HC32L190FCUA
HC32L190JCTA
Gl 100 80 64 48 32
GPIO 5| % 88 72 56 40 26
W% Cortex MO+
CPU
AR 48MHz
LR R Y 1.8 ~5.5V
B[R YR LRz
18 Y -40 ~ 85°C
WD RE SWD ik
e — R i ¥
UARTO0/1/2/3 UARTO/1 UARTO0/1
. LPUARTO/1 LPUARTO/1 LPUARTO
WERN
SPI0/1 SP10/1 SPIO
12C0/1 12C0/1 12C0/1
B ER 28 TIMO/1/2/3
ENT 2 EHCER 28 TIMA4/5/6
RINFEE 2§ LPTIMO/L
12 fif AID $fuds 24ch 23ch 17ch 8ch
PR R R L A 2 VCO0/1/2
SIS Ao H
S 1 Fp 88 72 56 40 26
I FE R AG I B 7 1
PO R
RCH 4/8/16/22.12/24MHz
%
PR R
iN] RCL 32.8/38.4KHz
%
L 8~48MHz
A1 v SRR
i 4~32MHz
PR
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FOSC £A%:S4

HUADA SEMICONDUCTOR

HC32L196JCTA
FEhAAR HC32L196PCTA | HC32L196MCTA | HC32L196KCTA HC32L190FCUA
HC32L190JCTA
N 2% Max 5ch
Flash Zz & {13 X
RAM 73 (% 56 XFF
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EXESHE

HUADA SEMICONDUCTOR

FDSC

3

31 HEREHE

51 AC B R T Re

HC32L196PCTA-LQFP100

>

1

— EHFECRGIHA 10 R 3.2 SRR

- ENAYF, FERZEERGHE 10 SIHBOTRASERE L.

E 58835 8 583
o 4 dJ O
<22 -3333 2 228 o
~ ~ o w <
OB B 86600 = = = = Qo
W W W w o w w wow o O O O =
o » Q9D L DD D Q ggg %
O »w 53833383 c-c53883 35883883588 ed
> > W W o o w 0 o0 o0 o0 @000 o0o0o0o000o0 00 << <
O O 0o 0o 0o 0o o o o o o Qo 4o 6 a6 6 4o 6 6o 40 o0 a oo
|100|99|98|97|96|95|94I93|92|91|90|89|88|87|86|85|84|83|82I81I80|79|78|77|76|
PEO2| 1 . 75 |DbvCC
PEO3| 2 74 |DVSS
PEO4| 3 73 |PF06
PEO5| 4 72 |PA13/SWDIO
PEO6| 5 71 |PA12/COM3
VCAP| 6 70 |[PA11/COM2
PC13| 7 69 |PA10/COM1
XTLI/PC14| 8 68 |PA09/COMO
XTLO/PC15| 9 67 |PAOS/SEGO
PF09| 10 LOFP 700 66 |PCO9/SEG1
PF10[ 11 65 |PCO8/SEG2
XTHI/PFOO| 12 64 |PCO7/SEG3
XTHO/PFO1| 13 63 |PCO6/SEG4
RESETB| 14 62 |PD15/SEG40
SEG27/PCO00| 15 61 |PD14/SEG41
SEG26/PCO01| 16 60 |PD13/SEG42
SEG25/PC02| 17 59 |PD12/SEG43
SEG24/PCO03| 18 58 |PD11/SEG44
PF02| 19 57 |PD10/SEG45
AVSS| 20 56 |PDO9/SEG46
AVCC| 21 55 |PD08/SEG47
PFO3| 22 Jpu—— 54 |PB15/SEG5
SEG23/PA00| 23 - N 53 |PB14/SEG6
SEG22/PA01| 24 ' | 52 |PB13/SEG7
SEG21/PA02| 25 * . 51 |PB12/SEG8
|26|27|28|29|30|31|32I33|34|35|36|37|38|39|40|41|42|43|44|45|46|47|48|49|50|
S 3938852838 c858gor 8@ @9 agQ
< 2§ S £ £ £ 00 @@ @d@W W W WWWwWwwwmnon
e Fr e aadgeaaanaangaaaaa P
o (2] =) ~ © [T} <t (32} N — ~ (=) [=2) =) (=} [2]
N - - T = = = Y = L O ¥ I - O
[©} O 0O 0O 0O o o 0 o O O 0O O O O w
w wowowowow ow owowow W W W w w ¢
7] (727, B 7 I 7 B 7, B 7 B & B 7 B 7] » O N 0 v
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HC32L196MCTA-LQFP80

FDSCEXESH

A1OMS/vIvd

Slvd
6€93S/¥INOI/010d
8€93S/SNOD/L1Od
L€93S/9N0D/21Od
0oad

10ad
9€93S/.N0J/20ad
€0ad

¥0dd
HAOINSEO3S/E09d
€d0TNYEO3S/¥09d
¢ad1NEEDTS/S09d
1A0INCED3S/909d
1£935/.08d
01L008/0€93S/L14d
62935/809d
8¢93S/609d

SSAd

O0Ad

58 |PA13/SWDIO

57 |PA12/COM3

56 |[PA11/COM2

55 |PA10/COM1

54 |PA09/COMO

53 |PAOS/SEGO
52 |PCO9/SEG1
51 |PCO8/SEG2

50 |PCO7/SEG3
4_9F’C06/SEG4
48 |PD11/SEG44
47 |PD10/SEG45

46 |PD09/SEG46

45 |PDO8/SEG47

44 |PB15/SEG5

43 |PB14/SEG6

42 |PB13/SEG7
41 |PB12/SEG8

60 |PFO7

59 |PF06

LQFP-80

[so| 79[ 78[ 77| 76| 75| 74| 73| 72{ 71| 70| 60| 68 67| 66| 65| 64| 63| 62| 61 ]
| 21] 22] 23] 24| 25| 26| 27| 28] 20| 30| 31| 32[ 33[ 34 [ 35| 36| 37 [ 38 [ 30 [ 40 |

00Ad

SSAQd
119d/693S
0149d/0193S
¥13d/6¥93S
€13d/0593S
¢l3d/1§93S
Li3d
¢0g9d/1193S
108d/¢1 O3S
009d/€193S
§00d/¥L O3S
¥00d/G193S
10vd/9193S
90vd/LL93S
G0Vd/8LO3S
¥0vd/61 O3S
G04d

¥04d
€0vd/0cO3S

PEO3| 2

PEO4| 3

PEO5| 4

VCAP| 5

PC13| 6

XTLIVPC14] 7

XTLO/PC15| 8

XTHI/PFOO| 9

XTHO/PFO1] 10

RESETB| 11

SEG27/PCO00| 12

SEG26/PCO01| 13

SEG24/PCO03| 15

AVSS| 16

AVCC| 17

SEG23/PA00] 18

SEG22/PA01| 19

SEG21/PA02| 20

PEO2| 1

SEG25/PC02| 14
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FOSC £A%:S4

HUADA SEMICONDUCTOR

HC32L196KCTA-LQFP64 / LQ64

o — T
SRS R EEEE
(@) e (T —
6 £ T0000
R EEEEE R
® 0O 0600009222 2 @)
W W 1 wwwwwo o o O =
O 0 n O 0O o a0 000 ®
8 %’ S B -~ K © BV ¥ © N N - S v I
o o ~ o o o o o o -~ -~ ~— ~ ~
> > M ML Mo o0 o @m0aoo0oQ0 o0 0 <« <
A O A A A A A A A A O A O 0 o o
64| 63 62| 61| 60 50[ 58| 57| 56| 55| 54 | 53[ 52{ 51| 50| 49]
vearl[ 1] @ 48 |PFo7
PC13| 2 47 |PFo6
XTLIPC14| 3 46 |PA13/SWDIO
XTLO/PC15| 4 45 |PA12/COM3
XTHUPFOO| 5 44 |PA11/COM2
XTHO/PFO1| 6 43 |PA10/COM1
RESETB| 7 42 |PA09/ICOMO
SEG27/PCo0| 8 LQFP—64 41 |PAOB/SEGO
SeG26/Pco1| 9 40 |PCO9/SEG1
SEG25/Pcoz| 10 39 |PCO8/SEG2
SEG24/PC03| 11 38 |PCO7/SEG3
Avss| 12 37 |PCO6/SEG4
Avcel| 13 36 |PB15/SEG5
SEG23/PA00| 14 35 |PB14/SEG6
SEG22/PAO1| 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|
< Yo

PFO
PFO

DV

pvce

SEG20/PA03
SEG19/PA04
SEG18/PA05
SEG17/PA06
SEG16/PA07
SEG15/PC04
SEG14/PC05
SEG13/PB00
SEG12/PB0O1
SEG11/PB02
SEG10/PB10

SEG9/PB11

E:
- ENAYF, FERZEERGHE 10 SIHBOTRASERE L.
— EAEEREI A 10 #R 3.2 5IHTRE B .
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FOSC £A%:S4

HUADA SEMICONDUCTOR

HC32L196JCTA-LQ48

o ~— N [s2] I
= 0O 0O Q0 N0
o O O O O
(@] 1 J 2
Q S 222 «
L 8 & 8§ 8 3 8 =
O 0 0 0 0 0 0 0 Q
O W o W W o W w =
O 9D N D DO DA (%
8 % d X - K & H F ®© 1
o o — o o o o o ~ ~—
> S 00 L O @ @ MO M < <
O O o o o o o o fooooooo
48| 47146)145|44143142141]140]|39]|38] 37
VCAP] 1 . 36 |PFO7
PC13| 2 35 |PFO06
XTLI/PC14] 3 34 |PA13/SWDIO
XTLO/PC15] 4 33 |PA12/COM3
XTHI/PFOO] 5 32 |PA11/COM2
XTHO/PFO01] 6 LQFP—48 31 |PA10/COM1
RESETB| 7 30 |[PA09/COMO
AVSS| 8 29 |PAO8/SEGO
AVCC| 9 28 |PB15/SEG5
SEG23/PA00O] 10 27 |PB14/SEG6
SEG22/PAO1] 11 26 |PB13/SEG7
SEG21/PA02| 12 25 |PB12/SEGS8
131141151161 17]118]119]|20|21|22]23]| 24
N < Te) (o] N o oy A o ~ n O
o o o o o o o o ~ ~ N O
I < < S <000 aoa 9
I e O e e S e
QR 220 @0 d - 2 8
O 0O 0O 0O 0O 0O 0O 0O O o
L W W W W W www oy
n N N N N N N N "N

E:
- N, BERIZHEERGIHK 10 SIRBOVRA R Eh.

T EHECRGIHA 10 R 3.2 SRR

HC32L190 %51 /HC32L196 R EHE T M Revl.0 Page 26 of 84



FDSCEXESH

HC32L190JCTA-LQ48

o Y

5 0

3 :

8 8 ® 0O «~ M © O T O O <

o o -— o o o o o -~ -~

> > m M L MmN mm < <

(o S o T o W o T o T o W o o W o W o W o B o Y

48| 47| 46| 4544|4342 41| 40] 39| 38|37
VCAP| 1 @ 36
PC13| 2 35
XTLIPC14| 3 34
XTLO/PC15| 4 33
XTHIPFoO| 5 32
XTHO/PFO1| 6 LOF P _48 31
RESETB| 7 30
AVSS| 8 29
Avce| 9 28
PA00| 10 27
PAO1| 11 26
PA02| 12 25

1314 15| 16| 17| 18| 19| 20| 21| 22| 23| 24

® ¥ U © N © -~ N © - W O

o o o o o o o o — -— N O

g 22 Idadason 29

Ao 0O O A O O O O oA A o A

VE:

- N, BERIZHEERGIHK 10 SIRBOVRA R Eh.
~ ZEFORTI K 10 W 3.2 SUETIRR B .

PFO7
PF06
PA13/SWDIO
PA12
PA11
PA10
PA09
PAO8
PB15
PB14
PB13
PB12
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EXESHE

HUADA SEMICONDUCTOR

FDSC

HC32L190FCUA-QFN32TR

"
¥E:

- Exposed Thermal Pad & EiZ#:3] DVSS.
- ENHY, FERZHERIIHN 10 5 BRI R
- ZHEEERTIHMK 10 RN 3.2 SIRIThREHLHA.

o
|_
o
o
m
NI ~ © b < O W
N 4 O © © o O dH
> L m [a] m m m <
0 o Ao o o o o o
G )
S
L ™ ™ ™ [\ [\ [qV N 3\ .
VCAP [ 1 24~ | PA14/SWCLK
XTLUPC14 | 2 23 1__|PA13/SWDIO
XTLO/PC15 | 3 3 22 (" |PA12
XTHI/PFOO | 4 Eposed 21 |PA11l
XTHO/PFO1| ~: 5 Thermal Pad 20 | PA10
RESETB| . 6 19 . | PA09
AVCC| 7 e 18 | PAO8
PAO2| 8 17 <_ | DVCC
o — (qV] [90] < Te] o
(o] — — — — — — —
SR R R R A B A
O © © o O Q@ 9 p
m (2]
SEfEE LR

3-1 HEREE

HC32L190 7% /HC32L196 Z5#48F I Revl.0

Page 28 of 84



FDSC

EXESHE

HUADA SEMICONDUCTOR

3.2 BIHThREVLHH

LQFP100 LQFPS0

~N oo o A WO DN P

© o

10
11
12
13

14
15

16

17

18

19
20

1

2
3
4

o Ol

10

11

12

13

14

15

16

LQFP64 LQFP48 QFN32
1
2 2
5 5 4
6 6 5
7 6
9
10
11
12 8
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NAME
PE02
PEO3
PEO4
PEOQ5
PEQ6
VCAP
PC13

PC14

PC15

PF09

PF10

PFOO

PFO1

RESETB
PCO00

PCO1

PCO02

PCO03

PF02
AVSS

DIGITAL
PCA_ECI

PCA_CHO
PCA_CH1
PCA_CH2
PCA_CH3

RTC_1HZ
TIM3_CH1B

TIMO_CHA
TIMO_CHB
12C0_SDA
UART1_TXD
12C0_SCL
TIM4_CHB
UARTL_RXD

LPTIMO_GATE
PCNT_SO
UART1_CTS
UART2_RTS
LPTIMO_TOG
TIM5_CHB
UART1_RTS
PCNT_SOFO
UART2_CTS
SPI1_MISO
LPTIMO_TOGN
PCNT_S1
UART2_RXD
SPI1_MOSI
LPTIMO_ETR
LPTIMO_TOGN
PCNT_S1FO
UART2_TXD

ANALOG

LVDO

XTLI
XTLO

XTHI

XTHO

AIN10
\VCO_INPO
VC1_INNO
SEG27
AIN11
VCO_INP1
VC1_INN1
SEG26

AIN12
\VCO_INP2
VC1_INN2
SEG25
AIN13
\VCO_INP3
VC1_INN3
SEG24
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FDSC

EXESHE

HUADA SEMICONDUCTOR

21
22
23

24

25

26

27
28

29

HC32L190 7% /HC32L196 Z5#48F I Revl.0

17

18

19

20

21

22
23
24

13

14

15

16

17

18
19
20

10

11

12

13

14

AVCC
PFO3
PAQO

PAO1

PAO2

PAO3

DVSS
DVvCC
PF04
PF05
PAO4

UART1_CTS
LPUARTL_TXD
TIMO_ETR
VCO_OUT
TIM1_CHA
TIM3_ETR
TIMO_CHA
UART1_RTS
LPUART1_RXD
TIMO_CHB
TIML_ETR
TIM1_CHB
HCLK_OUT
SPI1_MOSI
UART1_TXD
TIMO_CHA
VC1_OUT
TIM1_CHA
TIM2_CHA
PCLK_OUT
SPI1_MISO
UARTL_RXD
TIMO_GATE
TIM1_CHB
TIM2_CHB
SPI1_CS
TIM3_CH1A
TIM5_CHA

SPI0_CS
UART1_TXD
PCA_CH4
TIM2_ETR
TIM5_CHA
LVD_OUT
TIM3_CH2B

AINO
VCO_INP4
\VCO_INNO
VC1_INPO
VC1_INN4
SEG23

AIN1
\VCO_INP5
VCO_INN1
VC1_INP1
VC1_INN5
SEG22

AIN2
VCO_INP6
VCO_INN2
VC1_INP2
SEG21

AIN3
VCO_INP7
VCO_INN3
VCL1_INP3
SEG20

AIN4
VCO_INPS
VCO_INN4
VC1_INP4
DAC_OUT
OP3_OUT
SEG19
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30

31

32

33

34

35
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25

26

27

28

29

30

21

22

23

24

25

26

15

16

17

18

10

11

12

13

PAO5

PAQ6

PAQ7

PC04

PCO05

PBOO

SPI0_SCK
TIMO_ETR
PCA_ECI
TIMO_CHA
TIM5_CHB
XTL_OUT
XTH_OUT

SPI0_MISO
PCA_CHO
TIM3_BK
TIM1_CHA
VCO_OUT
TIM3_GATE

LPUARTO_CTS

SP10_MOSI
PCA_CH1
HCLK_OUT
TIM3_CHOB
TIM2_CHA
VC1 OUT
TIM4_CHB

LPUARTO_TXD

TIM2_ETR
IR_OUT
VC2_OUT

LPUARTO_RXD

TIM6_CHB
PCA_CH4

PCA_CH2
TIM3_CH1B

LPUARTO_TXD

TIM5_CHB
RCH_OUT
RCL_OUT
PLL_OUT

AIN5
\VCO_INP9
VCO_INN5
VC1_INP5
VC2_INPO
VC2_INNO
OP3_OUT1
SEG18
AING
VCO_INP10
VCO_INN6
OP3_OUT2
SEG17

AIN7
VCO_INP11
VCO_INN7
OP3_OUT3
SEG16

AIN14
VCO_INN8
OP3_OUT4
SEG15
AIN15
VCO_INN9
OP3_INN
SEG14
AINS
VCO_INN10
VC1_INN6
OP3_INP
SEG13
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36

37

38

39

40

41

42

43

44

45

46

HC32L190 7% /HC32L196 Z5#48F I Revl.0

31

32

33

34

35

36

27

28

19

20

14

PBO1

PB02

PEQ7

PEOS8

PEQ9

PE10

PE11

PE12

PE13

PE14

PE15

PCA_CHS3
PCLK_OUT
TIM3_CH2B
TIM6_CHB
LPUARTO_RTS
VC2_OUT
TCLK_OUT
LPTIMO_TOG
PCA_ECI
LPUART1_TXD
TIM4_CHA
TIM1_BK
TIMO_BK
TIM2_BK
TIM3_ETR
LPTIM1_GATE
TIM3_CHOB
LPTIM1_EXT
TIM3_CHOA
LPTIM1_TOG
TIM3_CH1B
LPTIM1_TOGN
TIM3_CH1A

TIM3_CH2B
SPI0_CS
UART3_CTS
TIM3_CH2A
SPI0_SCK
UART3_RTS
TIM3_CHOB
SPI0_MISO
UART3_RXD
TIM3_BK
SP10_MOSI
UART3_TXD

AIN9Y/EXVREF

VC1_INP6
VC1_INN7
VC2_INP1
VC2_INN1
SEG12

AIN16
VCL1_INP7
VC1_INN8
SEG11

VC2_INP2

VC2_INP3

VC2_INP4
VC2_INN2
SEGS51

AIN25
VC2_INP5
SEGS50
AIN24
VC2_INP6
SEG49
AIN23
VC2_INP7
VC2_INN3
SEG48
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47

48

49
50
51

52

53

54

55
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37

38

39
40
41

42

43

44

45

29

30

31
32
33

34

35

36

21

22

23
24
25

26

27

28

15

16
17

PB10

PB11

DVSS
DvCC
PB12

PB13

PB14

PB15

PDO08

12C1_SCL
SPI1_SCK
TIM1_CHA
LPUARTO_TXD
TIM3_CH1A
LPUARTL_RTS
UART1_RTS
12C1_SDA
TIM1_CHB
LPUARTO_RXD
TIM2_GATE
TIM6_CHA
LPUARTL_CTS
UART1_CTS

SPI1_CS
TIM3_BK
LPUARTO_TXD
TIMO_BK
LPUARTO_RTS
TIM6_CHA
SPI1_SCK
12C1_SCL
TIM3_CHOB
LPUARTO_CTS
TIM1_CHA
TIM1_GATE
TIM6_CHB
SPI1_MISO
12C1_SDA
TIM3_CH1B
TIMO_CHA
RTC_1HZ
LPUARTO_RTS
TIM1_BK
SPI1_MOSI
TIM3_CH2B
TIMO_CHB
TIMO_GATE
LPUARTL_RXD
LPUARTO_TX

AIN17
VC1_INP8
SEG10

AIN18
VC2_INP8
VC2_INN4
SEG9

AIN19
VC1_INP9
SEG8

AIN20
VC1_INP10
SEG7

AIN21
VC1_INP11
VC2_INP9
VC2_INNS
SEG6

AIN22
SEG5

SEG47
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56

57

58

59

60
61

62

63

64

65

66

67
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46

47

48

49

50

51

52

53

37

38

39

40

41

29

18

PDO09

PD10

PD11

PD12

PD13
PD14

PD15

PC06

PCO7

PC08

PCO09

PAO8

LPUARTO_RX

LPUARTO_TX

LPUARTO_CTS

LPUARTO_RTS
UART2_RTS
UART2_RX
UART2_TX

UART2_CTS

PCA_CHO
TIM4_CHA
TIM2_CHA
LPTIM1_GATE
UART3_RXD
PCA_CH1
TIM5_CHA
TIM2_CHB
LPTIM1_EXT
UART3_TXD
PCA_CH2
TIM6_CHA
TIM2_ETR
LPTIM1_TOG
UART3_CTS
PCA_CHS3
TIM4_CHB
TIM1_ETR
LPTIM1_TOGN
UART3_RTS
UARTO_TXD
TIM3_CHOA
TIM1_GATE
TIM4_CHA
TIM3_BK

VC2_INP10
SEG46
VC2_INP11
VC2_INN6
SEG45
VC2_INP12
VC2_INN7
SEG44
SEG43

SEG42
SEG41

SEG40

SEG4

VC2_INP13
VC2_INN8
SEG3

SEG2

SEG1

SEGO
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68 54 42 30 19 PA09 UARTO_TXD  COMO
TIM3_CH1A
TIMO_BK
12C0_SCL
HCLK_OUT
TIM5_CHA

69 55 43 31 20 PA10 UARTO RXD  COM1
TIM3_CH2A
TIM2_BK
12C0_SDA
TIM2_GATE
PCLK_OUT
TIM6_CHA

70 56 44 32 21 PA11 UARTO_CTS COM2
TIM3_GATE
12C1_SCL
VCO_OUT
SPI0_MISO
TIM4_CHB

71 57 45 33 22 PAL2 UARTO_RTS COMS3
TIM3_ETR
12C1_SDA
VC1 OUT
SP10_MOSI
PCNT_SO

72 58 46 34 23 PA13 IR_OUT SWDIO
UARTO_RXD
LVD_OUT
TIM3_ETR
RTC_1HZ
PCNT_S1
VC2_OUT

73 59 47 35 PFO6 12C1_SCL
LPUART1_CTS
UARTO_CTS

60 48 36 PFO7 12C1_SDA

LPUART1_RTS
UARTO_RTS

74 DVSS

75 DVCC
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76

77

78

79

80
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84
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61

62

63

64

65

66
67
68

69

70

49

50

51

52

53

54

37

38

24

25

PA14

PA15

PC10

PC11

PC12

PDO00
PDO01
PDO02

PDO03

PD04

PDO5

PDO6

PDO7

UARTL_TXD
UARTO_TXD
TIM3_CH2A
LVD_OUT
RCH_OUT
RCL_OUT
PLL_OUT
SPI0_CS
UARTL_RXD
LPUART1_RTS
TIMO_ETR
TIMO_CHA
TIM3_CH1A
LPUART1_TXD
LPUARTO_TXD
PCA_CH2
LPUART1_RXD
LPUARTO_RXD
PCA_CH3
PCNT_SOFO
LPUARTO_TXD
LPUART1_TXD
PCA_CH4
PCNT_S1FO
SPI1_CS
SPI1_SCK
PCA_ECI
LPUARTO_RTS
TIM1_ETR
UART1_CTS
SPI1_MISO
LPTIM1_TOG
UART1_RTS
SPI1_MOSI
LPTIML_TOGN
UARTL_TX
LPTIML_GATE
UART1_RX
LPTIM1_EXT
UARTL_TX

SWCLK

COM4/SEG39

COMS5/SEG38

COMBG6/SEG37

COM7/SEG36
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90

91

92
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71

72

73

74

75

76

77

55

56

57

58

59

60

61

39

40

41

42

43

44

45

26

27

28

29

30

31

PBO3

PB04

PBO5

PB06

PBO7

BOOTO
/PF11
PB08

SPI0_SCK
TIMO_CHB
TIM1_GATE
TIM3_CHOA
LPTIMO_GATE
XTL_OUT
XTH_OUT
SPI0_MISO
PCA_CHO
TIM2_BK
UARTO_CTS
TIM2_GATE
TIM3_CHOB
LPTIMO_ETR
SPI0_MOSI
TIM1_BK
PCA_CH1
LPTIMO_GATE
PCNT_SO
UARTO_RTS
12C0_SCL
UARTO_TXD
TIM1_CHB
TIMO_CHA
LPTIMO_ETR
TIM3_CHOA
LPTIMO_TOG
12C0_SDA
UARTO_RXD
TIM2_CHB
LPUART1_CTS
TIMO_CHB
LPTIMO_TOGN
PCNT_S1

12C0_SCL
TIM1_CHA
TIM2_CHA
TIMO_GATE
TIM3_CH2A
UARTO_TXD

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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78

79
80

62

63
64

46

47
48

32

PB09

PEOQO
PEO1
DVSS
DvCC

12C0_SDA
IR_OUT
SPI1_CS
TIM2_CHA
TIM2_CHB
UARTO_RXD
TIM1_CHA
TIM2_CHA

SEG28
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BN 51 Sy Th e B PSEL Aodskadt T, HEIUL TR,

Px_SEL

0 1 2 3 4 5 6 7
PAOO0 | UART1_CTS LPUARTL_TXD | TIMO_ETR VCo_ouUT TIMI_CHA TIM3_ETR TIMO_CHA
PAO1 | UARTI_RTS LPUARTL_RXD | 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
PA04 | SPIO_CS UART1_TXD PCA_CH4 TIM2_ETR TIM5_CHA LVD_OUT TIM3_CH2B
PAO5 | SPI0_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 LPUARTO_CTS
PA07 | SPI0_MOSI PCA_CH1 HCLK_OUT TIM3_CHOB TIM2_CHA VC1_ouT TIM4_CHB
PA08 | UARTO_TXD TIM3_CHOA TIM1_GATE TIM4_CHA TIM3_BK
PA09 | UARTO_TXD TIM3_CH1A TIMO_BK 12C0_SCL HCLK_OuT TIM5_CHA
PAL10 | 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_OoUT SPI0_MOSI PCNT_SO
PAL3 | IR_OUT UARTO_RXD LVD_OUT TIM3_ETR RTC_1HZ PCNT_S1 VC2_0oUT
PA14 | UARTL_TXD UARTO_TXD TIM3_CH2A LVD_OuT RCH_OUT RCL_OUT PLL_OUT
PA15 | SPIO_CS UART1_RXD LPUARTL_RTS | TIMO_ETR TIMO_CHA TIM3_CH1A
PBO0 | PCA_CH2 TIM3_CH1B LPUARTO_TXD | TIM5_CHB RCH_OUT RCL_OUT PLL_OUT
PBO1 | PCA_CH3 PCLK_OUT TIM3_CH2B TIM6_CHB LPUARTO_RTS | VC2_OUT TCLK_OUT
PB02 | LPTIM_TOG PCA_ECI LPUARTL_TXD | TIM4_CHA TIMI1_BK TIMO_BK TIM2_BK
PB03 | SPI0O_SCK TIMO_CHB TIM1_GATE TIM3_CHOA LPTIM_GATE | XTL_OUT XTH_OUT
PB04 | SPIO_MISO PCA_CHO TIM2_BK UARTO_CTS TIM2_GATE TIM3_CHOB LPTIM_ETR
PBO5 | SPI0_MOSI TIM1L_BK PCA_CH1 LPTIM_GATE | PCNT_S0 UARTO_RTS
PB06 | 12C0_SCL UARTO_TXD TIM1_CHB TIMO_CHA LPTIM_ETR TIM3_CHOA LPTIM_TOG
PBO7 | 12C0_SDA UARTO_RXD TIM2_CHB LPUART1_CTS | TIMO_CHB LPTIM_TOGN | PCNT_S1
PB08 | 12C0_SCL TIM1_CHA TIM2_CHA TIMO_GATE TIM3_CH2A UARTO_TXD
PB09 | 12C0_SDA IR_OUT SPI1_CS TIM2_CHA TIM2_CHB UARTO_RXD
PB10 | 12C1_SCL SPI1_SCK TIMI_CHA LPUARTO_TXD | TIM3_CH1A LPUARTL_RTS | UART1_RTS
PB11 | I12C1_SDA TIM1_CHB LPUARTO_RXD | TIM2_GATE TIM6_CHA LPUARTI_CTS | UART1_CTS
PB12 | SPIL_CS TIM3_BK LPUARTO_TXD | TIMO_BK LPUARTO_RTS | TIM6_CHA
PB13 | SPI1_SCK 12C1_SCL TIM3_CHOB LPUARTO_CTS | TIM1_CHA TIM1_GATE TIM6_CHB
PB14 | SPI1_MISO 12C1_SDA TIM3_CH1B TIMO_CHA RTC_1HZ LPUARTO_RTS | TIM1_BK
PB15 | SPI1_MOSI TIM3_CH2B TIMO_CHB TIMO_GATE LPUARTL_RXD
PCO0 | LPTIM_GATE PCNT_SO UART1_CTS UART2_RTS
PCO1 | LPTIM_TOG TIM5_CHB UART1_RTS PCNT_SOFO UART2_CTS
PC02 | SPI1_MISO LPTIM_TOGN PCNT_S1 UART2_RXD
PCO3 | SPI1_MOSI LPTIM_ETR LPTIM_TOGN PCNT_S1FO UART2_TXD
PCO4 | LPUARTO_TXD | TIM2_ETR IR_OUT VvC2_ouT
PCO5 | LPUARTO_RXD | TIM6_CHB PCA_CH4
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PC06 | PCA_CHO TIM4_CHA TIM2_CHA LPTIM1_GATE UART3_RXD
PCO7 | PCA_CH1 TIM5_CHA TIM2_CHB LPTIM1_ETR UART3_TXD
PC08 | PCA_CH2 TIM6_CHA TIM2_ETR LPTIM1_TOG UART3_CTS
PC09 | PCA_CH3 TIM4_CHB TIM1_ETR LPTIM1_TOGN UART3_RTS
PC10 | LPUART1_TXD | LPUARTO_TXD | PCA_CH2

PC11 | LPUART1_RXD | LPUARTO RXD | PCA_CH3 PCNT_SOFO
PC12 | LPUARTO_TXD | LPUARTL_TXD | PCA_CH4 PCNT_S1FO
PC13 RTC_1HZ TIM3_CH1B

PC14

PC15

PDOO0 SPI1_CS

PDO1 SPI1_SCK

PD02 | PCA_ECI LPUARTO_RTS | TIML_ETR

PDO3 | UART1_CTS SPI1_MISO LPTIM1_TOG

PDO4 | UART1_RTS SPI1_MOSI LPTIM1_TOGN

PDO5 | UART1_TXD LPTIM1_GATE

PD06 | UART1_RXD LPTIM1_ETR

PDO7 | UARTL_TXD

PDO8 | LPUARTO_TXD

PDO9 | LPUARTO_RXD

PD10 | LPUARTO_TXD

PD11 | LPUARTO_CTS

PD12 | LPUARTO_RTS | UART2 RTS

PD13 | UART2_RXD

PD14 | UART2_TXD

PD15 UART2_CTS

PE00 | TIM1_CHA

PEOL | TIM2_CHA

PE02 | PCA_ECI

PEO3 | PCA_CHO

PEO4 | PCA _CH1

PEO5 | PCA_CH2

PEO6 | PCA_CH3

PEO7 | TIM3_ETR LPTIM1_GATE

PEO8 | TIM3_CHOB LPTIM1_ETR

PEO9 | TIM3_CHOA LPTIM1_TOG

PE10 | TIM3_CH1B LPTIM1_TOGN

PE11l | TIM3_CHIA

PE12 | TIM3_CH2B SPI0_CS UART3_CTS

PE13 | TIM3_CH2A SPI0_SCK UART3_RTS

PE14 | TIM3_CHOB SPI0_MISO UART3_RXD
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PE15 | TIM3_BK SPI0_MOSI UART3_TXD
PFOO | 12CO_SDA UARTI_TXD
PFO1 | 12CO_SCL TIM4_CHB UARTI_RXD
PFO2
PFO3
PFO4
PFO5
PFO6 | I2C1_SCL LPUARTL_CTS | UARTO_CTS
PFO7 | I12C1_SDA LPUARTL_RTS | UARTO_RTS
PFO9 | TIMO_CHA
PF10 | TIMO_CHB
PF11
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3.3 MEHEE5UH

TR 5B HR iR
CERS DVCC EA AN
AVCC AL L Y
DVSS rth
AVSS B
VCAP LDOM izt it (AR LR A, F AMEA/ N T 1uF
(LR
ISP BOOTO HE AR BOOTO (PF1L) B vm Y, &7 TAETISP
i, @ ISPHMCH Flashit AT 4R AR .
HE A BOOTO (PF1L) BRINACH, & h TETH
PR, R $ATFlash N IR FARED, o] i@ SWDHSCH
FlashiZF T4 %
ADC AINO~AIN23 ADCHi \JEiE0~23
ADC_VREF ADCHM % HL [k
VvC VCINO~VCIN15 VC #i\0~15
VC0_OUT VCO L et
VC1_OUT V14
VC2_OUT V2Lt g
LVD LVDINO CENER M ETPNG
LVDIN1 AR RPN
LVDIN2 H, 1 0 i A\ 2
LVD_OUT F, s o 00 i
OPA OPA_INN OPA T i A
y=0~4 OPA_INP OPA IE3fii i\
OPA_OUTYy OPAi
LCD COMXx LCD 2 v
x=0~7 SEGy LCDIX B i i tH
y=0-52 VLCDz SIS L PEL R, A e AR 6 P AR
z=1,2,3,H
UART UARTX_TXD UARTxH i 1% it
x=0,1,2,3 UARTx_RXD UART X 2
UARTX_CTS UARTX CTS
UARTX_RTS UARTX RTS
LPUART LPUARTX_TXD LPUART#(#fz /21 bty
x=0,1 LPUARTX_RXD LPUART ${4f £z ity
LPUARTx_CTS LPUART CTS
LPUARTxX_RTS LPUART RTS
SPI SPIX_MISO SPIEH T ML A ML HH H R E 5
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x=0,1 SPIx_MOSI SPUEHR =414 H ML N ER 15 5
SPIx_SCK SPIFFH I 51 {5 5
SPIx_CS SPI Jrik

12C I2Cx_SDA I2CHE AR E 5

x=0,1 I2Cx_SCL I2CHEHR 45 5

18 FH E I 2 TIMx_CHA Timer i SR 4N LU T HH A

TIMx TIMx_CHB Timer ()3 Jicm A HL B HHB

X=0,1.2 TIMx_ETR Timer {5 THEUR A 5
TIMXx_GATE Timer() [ 1#%(5 5

TH 5 B AR TIM3_CHyA Timer (P3R4 A ELRST A

TIM3 TIM3_CHyB Timer ({4 41 A\ FLE H1 B

y=0.12 TIM3_ETR Timer (4TS 5
TIM3_GATE Timerf[ #2455

ICTIFEE IS 2% LPTIMx_TOG LPTimer( 4 h 55

LPTIMx LPTIMx_TOGN LPTimer #0144 H & {5 5

x=0,1 LPTIMx_EXT LPTimerf s8-8 NE 5
LPTIMx_GATE LPTimerfJ[ #5155

Al gmAE Tt E %1 | PCA_ECI HMEBIT A NE 5

PCA PCA_CHO AL B 1 /PWME O
PCA_CH1 AN T /PWMA 1
PCA_CH?2 AN 1 /PWME 2
PCA_CH3 AT 1 /PWME 3
PCA_CH4 P AL L /PWME 4

PCNT PCNT_SO PCNT ik it%iii A0
PCNT_S1 PCNT fikefit-#iim Al
PCNT_SOFO BV Z Ja SOk 5, Al b0 %2
PCNT_S1FO BV Z JaMSLikmE 5, b2

TR E B A TIM4_CHA Advanced Timerd g H A 3R A vl A

Advanced Timer | TIM4_CHB Advanced Timer4 L4464l 5% N\ im B
TIM5_CHA Advanced Timer5 B H A 3% A i A
TIM5_CHB Advanced Timer5 b4 H A4 3R 4 A\ i B
TIM6_CHA Advanced Timer6 S H A 3% A i A
TIM6_CHB Advanced Timer6 b4 Hi 4 3R 4 A\ i B

VL
VEE:

* 3-1 HERES U

— 10 ¥ VAR R FLIRES, PRBRAR ORI S R BRAR AR KF 22 AT A o IR
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ThREAE A

SWDIO
SWCLK

PFOO-+-PFO7
PFO9---PF11

PCNT_SO
PCNT_S1
PCNT_SOFO
PCNT_S1FO

UARTx_TXD
UARTX_RXD
UARTx_CTS
UARTx_RTS

LPUARTx_TXD
LPUARTx_RXD
LPUARTx_CTS
LPUARTX_RTS

DAC_OUT

COMO---COM7
SEG00---SEG48

VCx_IN15
VCx_OUT

LVD_IN1
LVD_IN2
LVD_IN3
LVD_OUT

OPA_INN
OPA_INP
OPA_OUTO

OPA_OUT4

ARM A [J— Flash
Cortex-MO+ N N—] Up to 256 KB
NVIC
} SWD Bus
Matrix
SRAM
r— r—
DMAC () —1 Upto32KB
CRC AES
GPIO Portx |,
x=AB,C,D.E M—"
} GPIO PortF ) TRNG
AHB to APB
bridge SysCtrl
>7 PCNT
UARTx ]
x=0,1,2,3 pN—"7
LPUARTX | L
x=0,1 ) —
} DAC(12bit) (————— S
S LCD S — WDT
>‘ ADC(12bit) ¢ CLKTRIM
VCx
)~ x=012 C—
@AvVCC
BGR L
>7 LvD Vref 7

OPA

POR
BOR
PLL
RCH
RCL

@AVCC

LDO

XTL

- ™ TempSensor

XTH

@bVvCC

TIM3

{

PCA

RTC

TIMx
x=0,1,2

TIMx
x=4,5,6

LPTIMx
x=0,1

SPIx
x=0,1

12Cx
x=0,1

Ao A A I A A

TIM3_BK
TIM3_ETR

TIM3_GATE
TIM3_CHOA
TIM3_CHOB
TIM3_CH1A
TIM3_CH1B
TIM3_CH2A
TIM3_CH28

PCA_ECI
PCA_CHO
PCA_CH1
PCA_CH2
PCA_CH3
PCA_CH4

RTC_1HZ

TIMx_BK
TIMx_CHA
TIMx_CHB
TIMx_ETR
TIMx_GATE

TIMx_CHA
TIMx_CHB

LPTIMx_EXT
LPTIMx_TOG
LPTIMx_TOGN
LPTIMx_GATE

SPIX_CS/SSN
SPIX_SCK
SPIx_MOSI
SPIX_MISO

12Cx_SDA
12Cx_SCL
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5  FEXBUNE

0xe010_0000

0xe000_0000

0x4002_2000

0x4002_0000

0x4000_6000

0x4000_4000

0x4000_0000

0x2000_8000

0x2000_0000

0x0004_0000

0x0000_0000

ER:

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

PCNT

RNG

SPI1

12C1

LPUART1

FLASH (256kByte)

1. port ctrifE B4y 1 BL bk

0sng adv

TIM6

TIM5

TIM4

Analog Ctrl

System Ctrl

CLKTRIM

RTC

PCA

TIMO/1/2/LPTIM/WDT

SPIO

12Co

UARTO/1/LPUARTO

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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e
0x2000 8000
SRAM
(32KByte)
0x2000 0000
e
0x0004 0000
F N X
(256KByte)
0x0000 0000
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6  JARINAEEKE

DVCC
10K
vCC
] RESETB SWCLK [ }——
1OOnFI
SWDIO [ |— "
wr+ 171, VCAP S
100nF T T o
C _ R
RESETB | ©
18-55V>—+——- | DVCC BOOTO [+ g0 1
7] DVSS XTHI []T
- ]
XTHO []i 1
18-55Vi—+—-f | AVCC XTLI [
—1 1 AVSS XTLO []i

.
— AVCC 5 DVCC H & 204
— SR HEVEARTE N SR, JoR R R A N HE R D

HC32L190 %51 /HC32L196 R EHE T M Revl.0 Page 47 of 84



7 B S Rt
7.1 WRAEAH

BRAERR AW, Fra R A #ARLL VSS Ny FkiE.

711 BRAMBRREE

BRARRr U, AEAE = 2 BB 100% 007 i fE M IR TA=25°C 1 TA=TAmax |
AT AR (TAmax 5548 5 AR LV B VLAY, AT foe IR R AEDRE A2 B R IR B L
A3 E H RIS B33 26 A 45 B R AIE

TERFA A N J7 (A P BB ol 25 5 VPG o TR/ 8 T 2R M 1 3 ) B
REAEAFLE I ATIR R 455 VP A A 3R, J5 /NN K B A2 R A
HCHC V- S48 P sk = 5 FRO B 20 A (P 33432) 15 51

712 HAIE[E

s A ) B, BB 2 T TA=25°C Fl1 VCC=3.3V(1.8V < VCC < 5.5V HL L TG ).
XA A F B T T R R

BRI ADC H B2 BUE 2 8 0 — ARl L CR R, E T IR B VG R S 2,
905%™ fi iR 22 /N T-45 T 45 R I AUE (P 31+25) .
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72  #EXEBARBIEMH

INAE A F B BB dn SR a3 e K AUE (B AR P ey M, T RES ST KA
PEHLBIR . 3K LG22 B AR S2 (K B KR, IR ASRURAESL 261 T 51 B0 Th RETE 4R
TRk SR TARAE R KA SR AT T 50 A T Sk

55 P 5/ ME e NH AL
VCC - VSS AR 3t FE H (B AVCCHIDVCC) W -0.3 55 \Y;
Vin B N R VSS-0.3 VCC +0.3 \Y;
| AVCCX | N TR AR H 5 BRI 8] () H s 22 50 mvV
| VSSX - VSS | [AS[A)He 51 A [8] f) Fi R 22 50 mvV
Vesp(HBM) ESD#f A HE (A AR R BN \Y/
*£ 7-1 HERRE
1. B B HLE(DVCC,AVCC) ML (DVSS, AVSS)5 [l 24 2384 B Sl S Vv B 9 (K i R 48 b
2. TnuemoZ85F AN AT LR & (AR PR, BIGRIE Vi ASEE I H 55 KM« @ SR RESRAIE Vi AN H R K, B
BLLRAUELE AN R T vy AN A KE . 24 Vi VCC B, H— AN ERTENHBR; 2 Vin<VSS B,
AR AEN
55 i i RAE® HAL
Ivee 221 DVCC/AVCC HL R 28 1 2 FELIAT (L HL i) @ 300 mA
lvss 220V SSHILZR [ HEL VAL (A HE LR @ 300 mA
(R ORIz i) 5| BT iy H B RV 25 mA
lo (E R NOFI ] 5 ) b i Hh PR IR -25 mA
RESETB 5| JHIF17E N HELiE +/-5 mA
Iinaeing @ © XTHXTHI S| BEIAIXTLEIXTLS] 75 N B 7R +/-5 mA
LA 5| A N LR +/-5 mA
> Iy @ BT A 1Oz ] 5 B b [ Sy N HE A +/-25 mA
*£ 7-2 HRERE
1. Frfi {HEJE(DVCC,AVCO)MI(DVSS,AVSS) 5| Il i iA 22 JE42 B Sh R S VRS IRl 9 B L AR 58 1
2. Tnaieno 46X AN T LU & HIRRIR,  BIGRIE Vin B B . W AR REBHIE VIN A i Rl B RIE
TEANTBRH] T noeny MR R KME. % VineVCC i, H—NIERVENER; %4 VINVSS i, f—AxAEE
N HL
3. RIAENH S TR PR RS
4. A VO DIFENAEN BT, Y1 e KI5 IE [ LIRS RN HLAL G RN 40 B2 AT %45

RIEFEZME 44 10 3 H S Iingemno i AR FIRFE:
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iR=1 ik BUE B
TSTG it A7 0 S Va -60 ~ + 150 °C
TJ B N 25T 105 °C

*® 73 R
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7.3 TAE%ME
731 BRAIEXH
s ZH %14 wx/ME SN <R 2
fHCLK PN B AH B e 45 %2 0 48 MHz
fPCLKO N EAPBORS £ i 22 0 48 MHz
fPCLK1 N S APB LA 4t i % 0 48 MHz
DVCC By TAEHR & 1.8 5.5 \Y;
AVCCO | BRI TAEHE R W2 5 DVCC@AH [H] 1.8 55 \Y,
PD hZEFEH TA=85°C LQFP100 476 mw
IR FEHL TA=85°C LQFP80 465 mw
IR FEHL TA=85°C LQFP64 455 mw
INHEFEHL TA=85°C LQFP48 364 mwW
DhFRFERL TA=85°C QFN32 357 mw
TA 7= 53 KNI IHFE -40 85 °C
R IHFES -40 105 °C
TJ g R Y -40 105 °C

* 7-4 WHITIERME

1. 4 ADC i, UL ADC HS 54
2. BRI EIEA DVCC fl AVCC fiE e, 75 - s ANE & £ E#EIF], DVCC #l AVCC 2 [f# % fL¥FH 300mV
HIZ A o

3. FERMRIIDIFFEHAPRE T, RE Ty AN Timao Ta AT EBIXNEH .

7.3.2  _EHAIEE BN TS

il ZH A e /ME =N LA
tVce VCC FF# 0 5 Vs
tVce VCC T [ % 0 5 Vs

® 7-5 AR R AR
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7.3.3 AWHBREAN LVD K

VCC

1. WHRE, AEAF IR,
7-1 POR/Brown Out 7~ = K]

iRe) ZH A RAME | MARME | BOKME | B
Vpor POR s ( EHIEFE) 1.45 1.50 1.65 \Y

BOR & HE & (P id )

Z* 7-6 POR/Brown Out
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ie) 28 &1 B/ME | HURME RAE | B
Vex AN TN WA A & 0 VCC \Y
Vlevel o ) 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 3.0483.5%
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 uA
Tresponse | M . [H] 80 us
Tsetup pevaAingE 400 us
Vhyste IR L 40 mV
Tfilter JE Y B ] LVD_debounce = 000 7 us
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 BiHuik

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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734 AENSHHE

g ZH 1t RAME | BURME | BORME | B
VReF25 Internal 2.5V Reference Voltage | ##i25C 3.3V 2.475 2.5 2.525 Vv
VRer2s Internal 2.5V Reference Voltage | -40 ~85<C; 2.8~5.5V | 2.463 2.5 2.525 Vil
V/Rer15 Internal 1.5V Reference Voltage | #i#i25<C 3.3V 1.485 15 1.515 \%
V/REF15 Internal 1.5V Reference Voltage | -40 ~85<C; 1.8~5.5V | 1.477 1.5 1.519 v

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

coefficient T

1. BEEETHERER, AEE Il

7.35 ftEEBEFRE

HH R Z A SHOR R ISR G 1ahn, XS HOM R R A5 TIERE. 50,
VO SR . 7RO E . TARSER ., VO KR A, P EF S P
i B UL AT I ARRD S
A AR AL T 51 %
FAE I VO 5l ER AL T4 A, RS — M ERAHF E——VCC 8 VSS(Efit

#)-

T BRI T2 PR 3 T .
DN 77 77 Gt 28 077 0 I DV ) FHCLK. (048 (0~24MHz 9 0 MA8f% 301,

24~48MHz B N 1 NERE R ).

MR AR fPCLKO = fHCLK, fPCLKI1 = fHCLK.

Symbol Parameter Conditions Typ® Max® | Unit
4M 750
8M 1460
RCH
16M 2850
clock source
) VCAP=1.5V 22.12M 3940
lop All peripherals clock ON,
) ) Vee=3.3V 24M 4270 uA
(Runiin Run while(1) in RAM TG
A=eX PLL 2M 7
RAM) 3 5750
RCH4M to
XXM 48M 8540
clock source
4M 350 uA

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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HUADA SEMICONDUCTOR

8M 660
RCH 16M 1250
clock source | 22.12M 1710
) VCAP =15V
All peripherals clock OFF, 24M 1850
) ) Vce=3.3V
Run while(1) in RAM PLL 32M 2560
Ta=2xC
RCH4M to
XXM 48M 3770
clock source
4iM 790
8M 1470
RCH
16M 2780
Iop ) VCAP=1.5V clock source
All peripherals clock OFF, 22.12M 3720
(Run . Vce=3.3V uA
Run CoreMark in Flash 24M 4000
CoreMark) Ta=2xC
PLL
RCH4M to | 48M FlashWait=1 6080
XXM
4iM 1000 1430
VCAP=1.5V
8M 1890 2710
Vce=1.8-5.5V RCH
16M 3710 5160 | uA
Ta=N40C- clock source
22.12M 5010 7000
85C
24M 5400 7570
VCAP=1.5V 16M 3930 4990
PLL
Vce =1.8- 24M 5480 7080
All peripherals clock ON, RCH4M to
5.5V 32M FlashWait=1 6590 7640 | uA
Run while(1) in Flash XXM
Ta=N40C- 40M FlashWait=1 8100 9470
clock source
85C 48M FlashWait=1 9610 | 11200
16M 3990 5030
lop VCAP=1.5V PLL
24M 5530 7130
(Run Vce=1.8-5.5V RCH8M to -
32M FlashWait=1 6640 7680 | UuA
mode) Ta=N40C- XXM
40M FlashWait=1 8160 9470
85C clock source
48M FlashWait=1 9670 | 11240
iM 610 990
VCAP=1.5V
8M 1090 1830
Vce=1.8-5.5V RCH
16M 2080 3350 | uA
Ta=N40C- clock source
22.12M 2770 4480
All peripherals clock OFF, | 85C
24M 2970 4810
Run while(1) in Flash
VCAP=1.5V PLL 16M 2290 3150
Vce=1.8-5.5V RCH4M to | 24M 3060 4360
UA
Ta=N40C- XXM 32M FlashWait=1 3410 4020
85C clock source | 40M FlashWait=1 4110 | 4950

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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48M FlashWait=1 4860 5870
16M 2340 3210
VCAP=1.5V PLL
24M 3120 4410
Vce=1.8-5.5V | RCH8M to
32M FlashWait=1 3460 4070 | UuA
Ta=N40C- XXM
40M FlashWait=1 4160 4980
85C clock source
48M FlashWait=1 4910 5910
4M 550 620
VCAP=1.5V
8M 1060 1190
Vce=1.8-5.5V RCH
16M 2050 2280 | UuA
Ta=N40C- clock source
22.12M 2830 3160
85C
24M 3070 3420
16M 2290 2560
VCAP=1.5V PLL
24M 3200 3590
) Vcc=1.8-55V | RCH4M to -
All peripherals clock ON 32M FlashWait=1 4190 4710 | uA
Ta=N40C- XXM
40M FlashWait=1 5200 5850
85C clock source
48M FlashWait=1 6190 6980
16M 2350 2620
VCAP=1.5V PLL
24M 3250 3650
Vcc=1.8-55V | RCHS8M to
32M FlashWait=1 4240 4760 | UuA
Ta=N40C- XXM
40M FlashWait=1 5250 5890
1o 85C clock source
48M FlashWait=1 6250 7010
(Sleep
4M 150 180
mode) VCAP=1.5V
8M 260 310
Vce=1.8-5.5V RCH
16M 450 520 | UuA
Ta=N40C- clock source
22.12M 610 700
85C
24M 650 740
16M 690 780
VCAP=1.5V PLL
24M 790 890
) Vcc=1.8-55V | RCH4M to -
All peripherals clock OFF 32M FlashWait=1 990 1110 | uA
Ta=N40C- XXM
40M FlashWait=1 1200 1340
85C clock source
48M FlashWait=1 1410 1570
16M 740 840
VCAP=1.5V PLL
24M 840 950
Vcc=1.8-55V | RCH8M to
32M FlashWait=1 1040 1170 | uA
Ta=N40C- XXM
40M FlashWait=1 1250 1400
85C clock source
48M FlashWait=1 1460 1630
XTL32K Ta=N40-25C 11 20
lop All peripherals clock ON, | VCAP=1.5V
) ) clock source | Ta=50C 12 19| uA
(LP Run) Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | T,=85¢C 19 27
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XTL32K Ta=N40-25C 8 16
All peripherals clock OFF, | VCAP=1.5V
clock source | Ta=50C 9 151 uA
Run while(1) in Flash Vce=1.8-5.5V .
Driver=0x0 | 1,=85¢ 16 24
XTL32K Ta=N40-25C 6 7
) VCAP=1.5V
All peripherals clock ON clock source | Ta=50C 7 81 uA
Vce=1.8-5.5V )
Driver=0x0 | T,=85¢C 14 17
XTL32K Ta=N40-25C 3 3
lop . VCAP=1.5V
All peripherals clock OFF clock source | Ta=50C 4 51 uA
(LP Sleep) Vce=1.8-5.5V )
Driver=0x0 | T,=85¢C 11 14
LpTimer+RTC+32K clk XTL32K [ Ta=N40-25C 3 4
VCAP=1.5V
ON, clock source | Ta=50C 4 51 uA
Vce=1.8-5.5V .
Other clk OFF Driver=0x0 [ t,=85¢C 11 14
RTC+WDT+LPT+XTL32 Ta=N40-25C 1130 1340
VCAP=1.5V XTL32K
K Ta=50C 1860 2270 nA
Vcc=1.8-5.5V | Driver=0x0
+DeepSleep Ta=85C 6520 8010
Ta=N40-25C 1030 1230
LPT+XTL32K VCAP=1.5V XTL32K
Ta=50C 1760 2150 | nA
+DeepSleep Vcc=1.8-5.5V | Driver=0x0
Ta=85C 6460 7840
Ta=N40-25C 990 1170
RTC+XTL32K VCAP=1.5V XTL32K
Ta=50C 1720 2100 | nA
+DeepSleep Vcc=1.8-55V | Driver=0x0
Ta=85C 6390 7820
lop Ta=N40-25C 990 1170
XTL32K VCAP=1.5V XTL32K
(DeepSlee TaA=50C 1720 2110 [ nA
+DeepSleep Vcc=1.8-5.5V | Driver=0x0
p mode) Ta=85C 6390 7790
Ta=N40-25C 930 1100
IRC32K VCAP=1.5V
Ta=50C 1660 2010 | nA
+DeepSleep Vce=1.8-5.5V
Ta=85C 6330 7650
Ta=N40-25C 710 840
WDT VCAP=1.5V
Ta=50C 1430 1740 | nA
+DeepSleep Vce=1.8-5.5V
Ta=85C 6080 7500
Ta=N40-25C 610 730
VCAP=1.5V
DeepSleep TaA=50C 1330 1630 [ nA
Vcc=1.8-5.5V
Ta=85C 5990 7360
® 7-1 LAEHGRE
1. AEA HAEE &M, 1% Typ M{ERTE 25 °C & Vee = 3.3V 15 .
2. EHEAHANIE E &M, 1% Max BIE 2 Vee = 1.8-5.5 & Temperature = N40 - 85 °C i [l PN & R fH .
3. BURHTHZLER, AEAT TN,
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7.3.6  MRTIFEAE e R i B a]

MR LA 1] 2 7E RCH % 355 %4 1A WG L BS54 1) o ol B2 A58 P (1 B B 24 T PR 4R A A
A E :

o IRHRAE: WHEREZ RCH #R % %%

o URPEIRIRAEZ: BBt 1k N UR BE AR RS 7488 FH (B2 RCH HR 3% 2%

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

1. WIS (R (K90 5 e RSO0 22 P P RE PRI — AR R %
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7.3.7 AMERET EPIRGRME

7.3.7.1 A EREI NIRRT B

=]

iy S Vi &AME | BAEME | &AME Hpy
EXTH_ext | AN A Za @) 0 8 32 MHz
VXTHH 5| s s R 0.7vVCC VCC \Y;
VXTHL [\ 5] RSP F VSS 0.3VCC \Y;
Tr(XTH) | L FH R @ 20 ns
THXTH) | B ) © 20 ns
TwW(XTH) i\ S [ O 16 ns
Cin(XTH) i A&H1O 5 pF
Duty hi 7 H 40 60 %
IL i N\ IR LI + nA

HH T RIE, ANTEAE = HR il

7.3.7.2 SMERRINKIER S

(i ZH M wAME | HBAME | &ANE B
EXTH_ext | 1AM S A 2 0 32.768 1000 KHz
VXTHH [\ 5| s S 0.7vCC VvCC \Y;
VXTHL i\ 5] F P VSS 0.3vCC \Y;
Tr(XTH) | B TR @ 50 ns
TEXTH) | BRI [ ® 50 ns
TW(XTH) i A iy B s ] @ 450 ns
Cin(XTH) MiAZHY 5 pF
Duty G 30 70 %
IL i N\ TR IR H A

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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7.3.7.3 EESEPE S XTH

AN B (XTH)Y AT AE A 4~32MHz (1) fi i/ B AR 28 A4 3R 5 2 7= 2
AT TS A SRR T N R A i SRS S e s, B SR AR E VAL 1S

BIPER . AN, BRSNS DAL TR ST IR 28 00 51 B, DAod/ N
H 2K FR A BB AR E B 1] A R iR TSRS M S B (R . B3, KRS, 5%
WA R A= R o
AP XTH RO @
] ZH %A s/ME | BUE | BRME | A
Fcuk PR 4 32 MHz
ESRcik | XHFIIAHRESRYEH 32M 30 60 Ohm
4M 400 1500 Ohm
Cx® R A o e A e SR AT
Duty hi 7 H 40 50 60 %
. 32M Xtal, CL=12pF, 600 uA
@ i
Idd B ESR=300hm
Tstart(s) E ij] EH‘ [‘E_J 32MHz 300 us
@ XTH_CR.Driver=1111
4MHz 2 ms
@ XTH_CR.Driver=0011

R A AR IS B A/ B IR AR G R 4

. HEZRE VS H, AEAP L.

. Cux 8 XTAL MIPIAME B TR R, HI P A 4% P38 T 0 SR 12 P A O BEEL

R ARG R A T T BRI AHE, UG FE R R AR EL N D i R 32 78 T ) B SR P A L P £
R ARG R 4R T T JLEE AR A, N LR Y e VAR )36 P i Y A D P P2 O LB T
Bl ERRHIE RIS I SR 1 A B0 2509 8pF I, VLECHA AN N 16pF. 5 1& PCB 5 MCU 5| 2 [a] 73
ALY, FRICEFEAEN 15pF B 12pF MILACHE .
A PR 8 R 48 R K L BD 29 12pF I, ILRCHUAR AR 12pF. %8 PCB 5 MCU 5| B2 [A1 7y

M2, EPGEFBE A 10pF 5 8pF HIVLHEC % .

. HIRBEAR A AL, WS XTH_CR.Driver=1110

. Tstart &3 shFA], RMNRAEERE XTH JFdGNE, EEEFFEN 32MHz/4MHz &3 1% B ] . XA SUE 2

£ XTH_CR.Startup=10 B E T, I —MrutEf) db iR iR as BT E], & 58D & i i i A S B AN =] 1T

K
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XTHI Exti
(SN
= st

!

XTHO

=

‘EEE‘\:
— AR VCC R 2 A 442 [ AR A 325 7 A BOR T ) SR AT B
NSRRGSR A T R B2 HIZE, DN DT P2 P AR IS Ay oy AR B 72 i 2 17 S 3 B 2 AR R P £

IR RGE RISt T LLECRE AR AE, W) ELR A A 36 i P4t P DG P P ) A B T
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7.3.7.4 AKEIRE P XTL

RH AN 0 (XTL) AT LA — A 32.768KHz [ i /P B v IR 28 A4 i I 41R 35 2 77 A
RATH TS B E B 5 T AME i, B R SRRV B A R . TERLH
SR AR 7 A AR AT e FET IR A K T, DLUR/ING H 5 RS B )
T g B 8] o A 00 A AT IR A IO VE A S H O L 338 R SR, T AR AR =)

AN XTL RO

g ZH 1 RAME | AUME | BOKME | B4
Ferk PR35 A 32.768 KHz
ESRcik | CHFHIARHIRESRYE 65 85 KOhm
Cix® T P A 3 P R IEAT I &
DCacik | =L 30 50 70 %
1dd® ESR= 65 KOhm 350 1000 nA
LI

C.=12 pF
Tsan® | JABHIIA] ESR=65 KOhm, 500 ms

CL=12 pF,

40% - 60% duty cycle has

been reached

1. MZETHEEH, AEA .
2. Cix#R XTAL HIPANE A OB R, I A% b MR 06 2 ) SR 2 rE A O VB
AR ARG R 45 ) T 22 B2 AIBE, N UL P2 R AR IS ot PR 366 T P 4 8 ) P A (B T P A
USRI IE R 4 T T JLAD BRI, N ELER A e PR 16 T i 4 L F D R R 2 PR LB T
il d A R4 AR Y R ZE A BTN SpF I, ILICHLA I AERLA 16pF. %8 PCB 5 MCU 5|2 [A)f¥ 43
A, @BCGEFEAAEA 15pF B 12pF MIULACHIZ o
m A R 45 R ¥ LB 25 12pF B, ILICHLAR I AME RN 12pF. % & PCB 5 MCU 512 8] 1)
SIATHEY, EUCEFEAE N 10pF B 8pF (WILACHIA ..
3. HAY{E Y XTL_CR.Driver=1001 B 1) THE 45 BAG B/ ESRE M = R 2R %%, 7T LU 98/ XTL_CR . Driver
BB E LA R FE
4. Tstart 72 B3N IE, = MNEAMAE XTL FHEllE, EERFIREN 32768 IRG XM . XA HH2E
XTL_CR.Driver=1001 1 XTL_CR.Startup=10 & & T, {fH—MrER SRS ENERS], Balaek

AR AN 2R 5 (AN R TR AR AR
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XTLI ExIL
(SN
= st

!

XTLO

=

/Jif B
— AR VCC R 2 A 442 [ AR A 325 7 A BOR T ) SR AT B
NSRRGSR A T R B2 HIZE, DN DT P2 P AR IS Ay oy AR B 72 i 2 17 S 3 B 2 AR R P £

IR RGE RISt T LLECRE AR AE, W) ELR A A 36 i P4t P DG P P ) A B T
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7.3.8  PYERES PPURERE

7.3.8.1 HE RCH Y2

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 -2.5 +2.5 %
Tame =-40 ~85<C
VCC=18~55V -2.0 +2.0 %
Tame =-20~50C
Feik IRGIR 4.0 4.0 24.0 MHz
8.0
16.0
22.12
24.0
leuk Ti#E Fumcik = 4MHz 80 HA
Fmcik = 8MHz 100 HA
Fmcik = 16MHz 120 pA
FumcLk = 24MHz 140 LA
DCcik b7 2 Ee@ 45 50 55 %

1. HMZREIHER L, AEA .
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7.3.82 W RCL #R% %%
Symbol | Papameter Conditions Min Typ Max Unit
Dev RCLYR & # & User trimming step for given 0.5 %
VCC and TA conditions
VCC=18~55V -2.5 +2.5 %
TAMB =-40~85<C
VCC=18~5.5V -15 +1.5 %
TAMB =-20~50<C
FeLk PR 38.4 KHz
32.768
Teik JA B A 150 us
DCcik i 7= @ 25 50 75 %
leik Ti#E 0.35 HA
. HGEVEHEEE, AREA PN,
7.39  PLL %
i) ZH A wAME | AME | mKME XA
Fin® YNGR 4 4 24 MHz
fin N o5 2% Eb 40 60 %
Fout i A 8 - 48 MHz
Duty® FrH S 48% - 52%
Tlock® i i NATRAMHZ - 100 200 us

N>

1. i

A

AV, AMEA P .
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7.3.10 TR

i ZH 1 RAME | BAME | &KNME | B

ECriasn | 5 I Regulator 20K cycles
voltage=1.5v,
Tams =25°C

RETrLasH | Zd ORA7 PR Tame = 85°C 20 Years
iR 100 Years

Tb_prog HuAER (A () 22 30 s

Tw_prog HuAERT ] () 40 52 s

Tp_erase T4 [ s (1] 4 5 ms

Tm_erase B BRI [H] 30 40 ms

7.3.11 EFT %t

O EALA] DS R G0 R I 4
5 ezt

EFTto 10 2KV

(IEC61000-4-4) Class:4

EFT to Power 4KV

(IEC61000-4-4) Class:4

BIFRE N

BAT IR T T S R R,

o BBOAMRER TR

s RAMNNELL

o RHEBCHE BB (B I B AT AR )

FEREAT ESD WA, AT DATIEE N H SR i B e O Fr b, Al 2 41
ENVERIHLTT, BB 73 T BN 5m AR LR R A AN Al Pk R A4
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7.3.12 ESD %t
A5 FH AR S IR D70, Rhts e AT o B I DA ok 5 8 ) AU DT TR 1
iR 2 1t B/MA R >IN ;| LA
VESDHeMm ESD @ Human Body Mode 4 KV
VESDcpm ESD @ Charge Device Mode 1 KV
VESDmm ESD @ machine Mode 200 V
llatchup Latch up current 200 mA
7.3.13  1/O ¥ 4
7.313.1 FlifritE—IwH
5 28 A w/ME R NAE 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 =33V | 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)
Vownp High level output Sourcing 8 mA, VCC=3.3V | VCC-0.25 \%
voltage (see Note 1)
Double source Current Sourcing 18 mA, VCC =3.3V | VCC-0.6 \%
(see Note 2)
VoLp 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 Vv
(see Note 2)
® 74 g 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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b 4

EXESHE

HUADA SEMICONDUCTOR

MNP W W
PRWRTIO~NLOORNW

55
54
53
52
51
50
4.9
4.8

OmA

OmA

OmA

VOH @ 1.8V

ImA
2mA
3mA
4mA
5mA
6mA
TmA
8mA
9mA
10mA
11mA
12mA
13mA
14mA
15mA
16mA

==X =@=55IK

VOH @ 3.3V

ImA
2mA
3mA
4mA
5mA
6mA
7mA
8mA
9mA
10mA
11ImA
12mA
13mA
14mA
15mA
16mA

=@ SR =@ 55K

VOH @ 5.5V

ImA
2mA
3mA
4mA
5mA
6mA
TmA
8mA
9IMmA
10mA
11mA
12mA
13mA
14mA
15mA
16mA

=@=iF X ==@= 550K

VOL @ 1.8V

<
=
—
—

OmA
ImA
TmA
8mA
9IMmA
10mA

== FIX =@=I5IK

VOL @ 3.3V

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
01
0.0

OmA
ImA
2m
3m
4m
5mA
6mA
7mA
8m
9m
10mA
11mA
12mA
13mA
14mA
15mA
16mA

=@ E X =@ 55K

VOL @ 5.5V

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

OmA
1ImA
2mA
3mA
4mA
5mA
6mA
TmA
8mA
9ImA
10mA
11mA
12mA
13mA
14mA
15mA
16mA

== FIX =@=I5IK

12mA
13mA
14mA
15mA
16mA

K 7-2

I I VOH/VOL el i 28
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HUADA SEMICONDUCTOR

7.3.13.2 ¥IAFE— ¥ PA,PB,PC,PD,PE,PF,RESET

ie) 28 &1 w/MA R S INE LA
Vin Positive-going input VCC=1.8V 1.2 \Y/
threshold voltage VCC=3.3V 2.0 \%
VCC=5.5V 3.3 \%
ViL Negative-going input VCC=1.8V 0.5 \Y/
threshold voltage VCC=3.3V 1.0 vV
VCC=5.5V 1.6 \%
Vhys(1) Input voltage hysteresis VCC=1.8V 0.3 \Y
(Min-Vu) VCC=3.3V 0.4 \%
VCC=5.5vV 0.6 \
Rpumigh | Pullup resistor Pullup enabled 80 Kohm
VCC=3.3V
Rpuliiow Pulldown resistor Pulldown enabled 40 Kohm
VCC=3.3V
Cinput Input capacitance 5 pF
1. hgEEIEEEE, A4 k.
7.3.13.3 i DM R E SR—Timer Gate/Timer Clock
Gie) 28 &1 w/ME WAME | &RARE 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 T
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)(2) | 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¢ny parameters are met. It may be set even with trigger

2.

signals shorter than t(iny).

HIZRE AR I, A il
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7.3.13.4 %5 OJ% HE4F%E——PA,PB,PC,PD,PE,PF

i) 28 s BME | SR >IN ;| X
likg(rx.y) Leakage current V(pxy) (see Note 1,2) 150 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 B et
RESETB 5| i NIRSh 3 H CMOS 1.2, ‘B T —/NMABEW T i) b4 fiBi .
ine) ZH M RAME | B | BOKME | AT
Vi resere) NP R -0.3 0.8
V IH(reseTs) N e P HL R 0.8*VCC VCC+0.5
Vhys(RESETB) it 25 A i s EEL R AR Vi 200 mV
Reu 55 4 SR fH Vin= Vss 80 KQ
VF(RESETB) @ iﬁ)\/ﬁ?&ﬂﬂqq] 100 ns
VNF(RESETB) M iﬁﬁ)\ﬂﬁfﬁ/&ﬁﬂ(?ﬂlﬂ 300 ns
1. BH&HRIE, AEA DI,
7.3.15 ADC $t&
=) ZH 1 RAME | SURME | BORME LRIV
V ADCIN Input voltage range Single ended 0 Vapcreein | V
Input range of external .
\ ADCREFIN Single ended 0 AVCC V
reference voltage
Active current including
labct reference generator and | 200Ksps 2 mA
buffer
Active current without
labc2 reference generator and | 1Msps 0.5 mA
buffer
Capcin ADC input capacitance 16 19.2 pF
Raoc® ,_ADC sampling switch 15 KOhm
impedance
ADC external input
Ran® . 100 KOhm
resistor?
Fabccik ADC clock Frequency 24M Hz
- Startup time of reference 20 s
generator and ADC core
HC32L190 %51 /HC32L196 R EHE T M Revl.0 Page 70 of 84
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HUADA SEMICONDUCTOR

Tapcconv

Conversion time

20

24

28

cycles

ENOB

Effective Bits

IMsSps@VCC>=2.7V
500Ksps@VCC>=2.4V
200K sps@VCC>=1.8V
REF=EXREF

10.3

Bit

IMsSps@VCC>=2.7V
500Ksps@VCC>=2.4V
200Ksps@VCC>=1.8V
REF=VCC

10.3

Bit

200Ksps@VCC>=1.8V
REF=internal 1.5V

9.4

Bit

200Ksps@VCC>=2.8V
REF=internal 2.5V

9.4

Bit

SNR

Signal to Noise
Ratio

IMSps@VCC>=2.7V
500Ksps@VCC>=2.4V
200Ksps@VCC>=1.8V
REF=EXREF

68.2

dB

IMSps@VCC>=2.7V
500Ksps@VCC>=2.4V
200Ksps@VCC>=1.8V
REF=VCC

68.2

dB

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;
VREF=EXREF/AVCC

LSB

INL®

Integral non-linearity

200Ksps;
VREF=EXREF/AVCC

LSB

Eo

Offset error

LSB

Gain error

LSB

Ran

AlNx

1. T RIE, AFEA Filli.

2. ADC 38R a0~ B A s

D <
]

Ba
|7aN]

Raoc

AMN

J_ 12 bit converter

lieakage:+/-50nA

Caoc

12 bit SAR ADC
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XHF 0.5LSB RFFIRZERGEEZORIN KA T, S AU TR Ak

M

Ra = ~R
AN Fypc * Cape * (N + 1) xIn(2) ARC

HHF,pe N ADC BB ER, 254798 ADC_CRO<3:2>7] ¥ & H 5 PCLK % &, R

%o

R ZA ADC B #1353 Fyp o F1 PCLK 434 EL % R

M NRAEFEIAAN S, B Z A7 ADC_CRO<13:12>¥5E
TR IRFEN A, A1 ADC I B HERFy p o K R

ADC_CR0<3:2> N
00 1
01 2
10 4
11 8

ADC_CR0<13:12> M
00 4
01 6
10 8
11 12

TH N ADC W F,p FIAMEEEBHR N ITE R (M=12RFEIRZ 0.5LSB &1

e

Ry (KOhm) Fypc(KHz)
10 5600
30 2100
50 1300
80 820
100 660
120 550
150 450

XFF BRI, NVERE

- E%U@Z’J\ ADC i—fﬁ])\zﬁuﬁ DAINX El/‘j%_:ét %%?’CPARACITIC;

- BT HIERyN MBS, RS SURV, A BRECRE, HREZEMAEE.
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7.3.16 VCHE

5 28 =1 B/ME | BAUE | BOKME | 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 UA
VCx_BIAS_SEL=01 1.2
VCx_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
VCx_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

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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7.3.17 OPA
OPA: (AVCC=2.2 ~5.5V,AVSS=0V, Ta=- 40 ~ +85°C)
e S %A BME | SR | BOKME | BT
Vi LPNGENED 0 - AVCC vV
AVCC-

Vo i HR RO 0.1 - 02 \Y;

lo RO 1 mA

RL B 7% H B O 5K Ohm

Tstart WIGAAL IR [R] @) 20 us
Vic=AVCC/2, Vo=AVCC/2,

Vio N S LR 46 mV
RL=5KQ, Rs=50 pF
Vic=AVCC/2, Vo=AVCC/2

PM 2 38 RE (1) ' 80 - de

FRILHEL RL=5KQ, CL=50pF g

Vic=AVCC/2, Vo=AVCC/2

UGBW o7 3 25 e (D) ’ 9.3 MHz

LI 5 RL=5KQ, CL=50pF
SR JE#EHRO RL=5KQ, CL=50pF 8 Vs

1. T ORIE, AFEA Fill.

2. WEFK %% BGR_CR<0>=1

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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7.3.18 LCD #5428

ine) ZH LA o Z B I B fir
lLco FHLT VCC=3.3V 3.3 UuA
RH IR EK ) L FH 1M Q
RL e 9K 50 L FHL 360K Q
VLCDH | LCD Wi VvCC \%
VLCD3 LCD #fm ik VLCDH Vv
VLCD?2 LCD 2/3HJ& 2[3VLCDH |V
VLCD1 LCD 1/3H & 1/3VLCDH |V
VLCDO LCDHARHLE 0 \%
AVxx LCD i fmZ= TA=-40~85°C 5%
7.3.19 DAC %
(=) ZH LA RN LiRic) I L2
Output voltage AVDD voltage reference,
Vbacout . 0 Vce \/
range single ended
Output common
Vbacem 0 Vce \Y
mode voltage range
Ipac Active current 500K Samples/s 15u UA
SRoac Sample rate 500 Ksps
toacconv | Conversion time 2 us
toacserTLe | 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
Vpacoreser | Offset voltage wi/o buffer 2 mvV
Differential non-
DNLpac . ) + LSB
linearity
Integral non-
INLpac . . 15 LSB
linearity

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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8 HEFR
8.1 HIER~

LQFP100 3%
- R
T § A% A
\\F Al
f—
=
D
D1
LARIAARAARARRR RN RARRARAE
1= O =]

HHHHHHHHHHHHHHHﬁHHHHHHHHH N |

b e B

G%JMMWMMLJ .

7

b

\\\\\\\\\

/ \ Cl C
BASE METAL \ /

NN \\\

WITH PLATING
SECTION B-B

HC32L190 7% /HC32L196 Z5#48F I Revl.0

Millimeter
Symbol
Min Nom Max
A - - 1.60
Al 0.05 -- 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 -- 0.26
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
E1l 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 notinclude
mold flash.
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LQFP80 3
N \ A3 + + Millimeter
L A2A Symbol
Min Nom Max
Al
F A . . 1.60
L 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
DI
cl 0.12 0.13 0.14
HARHARAAHARAARARHARR
Ll o || D 13.80 14.00 14.20
% % D1 11.90 12.00 12.10
— = E 13.80 14.00 14.20
= — El E
== = E1 11.90 12.00 12.10
% % eB 13.05 - 13.25
e 0.50BSC
HHHHHHWWHHHH&HHH
JLHb e L 0.45 0.60 0.75
L1 1.00REF
0 0 - 7°
NOTE:

b

\\\\\\\\\

/ \ cl C
BASE METAL /

NN \\\\

WITH PLATING
SECTION B-B

HC32L190 7% /HC32L196 Z5#48F I Revl.0

— Dimensions “D1” and “E1” do notinclude

mold flash.
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; %mmmmm# i

Dl—!!sv

HEHHHHHHHAHHAHHAH

O

HHHAHAHAHAARABAR
SEEGEEEEEEEEEEEL:

bJ%iH{?iiHHH%ﬁHHHH
m

\\\\\\\\\\

/ \ cl C
BASE METAL \ /

NNNN \\\\

WITH PLATING
DETAIL: F SECTION B-B
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EXESH
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 not include mold flash.
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LQFP48 3
3 Millimeter
1 Symbol
S D 1 i A Min Nom Max
A My !
~ = A - - 1.60
\ 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
6% 7( D1 6.90 7.00 7.10
C
E 8.80 9.00 9.20
et D — E1l 6.90 7.00 7.10
o D]
18ARARRRAAAS .
e 0.50BSC
1 = O o
 —— I —|
m—m— = L 0.40 -- 0.65
 —— —  ——
 —— I —|
=1 - 1 E L1 1.00REF
 —— I —|
 —— I —|
= = e 0 - =
 —— I —|
H H H H H H H H H H H ' — Dimensions “D1” and “E1” do notinclude
BB mold flash.

bﬂ

\\\\\\\\\\

WITH PLATING

SECTION B-B
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HUADA SEMICONDUCTOR

QFN32 ##
- D
|
PIN 1#
1 ./ (Lasermark) I
z |
- _ + _ _ -
|
I
I l
TOP VIEW
D2
b ]
: 000000
i — o
- ! Ao
- hl_ ]
- 4 ""\!-9-—— + 1Y
== ) =
) | C
) | 'S
I I IS
/0000000
EXPOSED THERVAL,/ =T -
PAD ZONE Nd

BOTTOM VIEW

Millimeter
Symbol
Min Nom Max
0.70 0.75 0.80
A 0.80 0.85 0.90
0.85 0.90 0.95
Al 0 0.02 0.05
b 0.15 0.20 0.25
bl 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
Ne 2.80BSC
Nd 2.80BSC
E 3.90 4.00 4.10
E2 2.70 2.80 2.90
L 0.25 0.30 0.35
h 0.30 0.35 0.40
1;;% 122 x 122

Al

SIDE VIEW

HC32L190 7% /HC32L196 Z5#48F I Revl.0
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8.2 LEIYLHA

LQFP100 #}3% / LQFP80 3
LQFP64 #%% (10mm x 10mm)

HDSC
HC3456789012
YYMMDD7
L23456789

LQFP64 #% (7mm x 7mm)

LQFP48 313
[
FOSC
HC34567890
YYMMDD7
L23456789
QFN32 3

HC345678
9012
L2345678

HC32L190 7% /HC32L196 Z5#48F I Revl.0

Pin 1 identifier

Part Number
i+ A
ks

Optional eject pin hole

Pin 1 identifier

Part Number
H A+ R ARhS
ks

Pin 1 identifier

Part Number

kT
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9 ITEE R

Part Number HC32L196PCTA-LQFP100 | HC32L196MCTA-LQFP80 | HC32L196KCTA-LQFP64 HC32L196KCTA-LQ64 HC32L196JCTA-LQ48 HC32L190JCTA-LQ48 HC32L190FCUA-QFN32TR
Flash 256K 256K 256K 256K 256K 256K 256K
Memary
RAM 32K 32K 32K 32K 32K 32K 32K
l[e] 88 72 56 56 40 40 26
GTIMER 4 4 4 4 4 4 4
ATIMER 3 3 3 3 3 3 3
TIMER
LPTIMER 2 2 2 2 2 2 2
RTC N N N N N N N
UART 4 4 4 4 2 2 2
» LPUART 2 2 2 2 2 2 1
Connectivity
12C 2 2 2 2 2 2 2
SPI 2 2 2 2 2 2 1
ADC*12bit 24ch 23ch 23ch 23ch 17¢ch 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 N N v N
LVR N N N N N N 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)
HIEER BE j2E3 BE f2E3 B B EE
B E)EE 0.5mm 0.5mm 0.5mm 0.4mm 0.5mm 0.5mm 0.4mm

HC32L190 %1 /HC32L196 ZF1%HE T Revl.0
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QS & i B # BT AEHE
Rev1.0 2019/9/11 HIHE KA o

A

MREEWLSERIIEPEEMERSIGEN, BRERSHRAIKR.

Email: mcu@hdsc.com.cn

XLk http://www.hdsc.com.cn/mcu.htm
BEMIE: EEmikISMERXERRE 572F 395
MR%R: 201203
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