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FE. 9 R TAEVEHI MCU. £/ 12 7 IMsps =ifiE SARADC, 1 4> 12 f7 DAC LA
FAERCT LLiAR . 127 WERPERE PWM B4, LCD Won. £ UART. SPI. 12C
S AN, AE AES. TRNG 515 B2, AEmEEEE., st &
A SE PR THRE R £ A7 S %R Cortex-MO+ A%, BLA AT Keil & TAR
PR R, Sk CIBE KILgmiIES, ILHmies
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1.1

1.2

1.3

1.4

32 7 CORTEX M0+ H#%

ARM® Cortex®-MO0+ ALFELHJET Cortex-MO, 7 7 —8l 32 fii RISC AbFELE, BH
e /1152 0.95 Dhrystone MIPS/MHz. B IO T 2 Bi4s#i i, codb il g giae /7
WA IR AR (IPC) HEAEHE Flash U7 10 (PR IKLRSE, BN T HTRePEFE
BAR. Cortex-MO+ AbFREF4TH SCHF RS Keil & TAR 45

Cortex-MO+ A& T —AMEF IR AL, ZFF 2-pin 1) SWD A,

ARM Cortex-MO+ 51 :

o5 Thumb / Thumb-2

MK 290K 2k

PERERE 2.46 CoreMark / MHz

PERERR 0.95 DMIPS / MHz in Dhrystone

Hh 32/ R Hh iy

Tt e gt AT B A% TR S

HnRE 4 B JE H32{ T v A%

R Serial-wire AR 1, SZRFAMEH W (break point) DA K2/ WLE2 ki
(watch point)

128K Byte FLASH

WHEEAEER Flash &%y, TR shm BRI, HAaE W B B4 5 E R EFE . S FF ISP,
IAP. ICP IhfE.

16K Byte RAM

MRE R P LB F AR AER S, RAM B iR . B imsents, 7
—HAERCRAMIER, RPN, BEAE F RS L2 A T, SRR ST AT EEE .

i 8 R4t

— Ty 4~24MHz A ECE R EREE N ERI AF RCH. fERCE 24MHz T, MKII#E
BB TARRE AT [ dps, 4 B Al B2 3G B Y AT R 22 /0N, BT DA A2 )
Bt ) R R A

—AMIRFEN 4~32MHz IR R XTH.

—HFEN 32.768kHz HIAMESEETE XTL, FE4EMAE RTC 2.
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— AN 32.8/38.4kHz [ B4 RCL.
— NN 8~48MHz %y H 1 PLL.

15 TAEER
1) BT (Active Mode): CPU 21T, JEiATIREHREUEIT .
2) RHREA(Sleep Mode): CPU {5 11217, FAIhRERRIZIT .
3) IRERHREI(Deep sleep Mode): CPU fF1EIE1T, kM 8% ik, (RIIFEDIRERBIH

N

I
py

1.6 SEEFETF RTC

RTC (Real Time Counter) »&—/N3CkF BCD HIEMIZF /24T, KM 32.768kHz diR{EAN
Femed, RESCELG AR IhRE, H W AR R B N AR H Y H N A B ED o 24/12 /NS IS TA]
B, B A AMEIE A . BT AME RS, B kE D 0.96ppm. I P9 IR
JEE A IR B A I P A AR AT R W P A2, W P+ 1/-1 TR H/H N 538D
BNATAE RN 1 7).

T He7R i AT H AR RTC H PridsgdsfE MCU 32 4P 21 520 1f 52 A7 I A 278 B
TRBEE, 2 75 K A RS B SN I b 0 B 8E 45A  F dpt c %

1.7 SwAFEH S GPIO

e Tt 88 4~ GPIO i, JLrhifsy GPIO S5l & . 44N 11 B BkT ()
P AT AP RO RARH], SCRF FAST 10, SCREUVE Al A A e fil i rhr e, AT A% e
RIIFERE AT MCU MR B TR SCRM B AL, (iE%, ALEMETHRIE. Xk
Push-Pull CMOS #E#t%i it Open-Drain Fifit. WE LRl FhEfH, Wa
W A NIRRT RE . S tHIKBNRE I PTG E, ROKSCRF 18mA [ HLILIRBNRE T .
FPA B 10 W] SCRpMES A0 il

1.8 HlrfEdilds NVIC

Cortex-MO-+4b P25 N B ik E M & W HI S (NVIC), LR £ 32 MG R (IRQ)
N AUUARWR S, TTAREERE AP, RefEIEAT ST 45 il A H T Ab B
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32 NN D R E LA, 430

TR E S | RWERIE

[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 HAriEiHl2 RESET

A7 B T ANEAAE 5 AIR, BAEAAE S AL CPU HHa T, #RZSET/F4%
SWEHEN, FRFIHEE PC iR AL
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BALKIR

[0] L HBEA POR BOR

[1] AN Reset Pin - A7

[2] WDT &

[3] PCA 51

[4] Cortex-MO+ LOCKUP  fififf 5 4

[5] Cortex-M0+ SYSRESETREQ #f4:
=X A

[6] LVD &AL

1.10 DMA #%#i%¢ DMAC

DMAC (HEANA7V &%) Dis

fermn R GurkRe

* DMAC BCAHMOLHIEL, FrCARIE2 M CPU B4 AR,

A

2 4k

e AT LA IE

SCFFAE AN B R IS 5 RO BE A DMA %5«

WM RGESL(AHB), CHF 32 Atk =

1.11 el TIM

[#(4GB)s

TEALR, REPAAT 2 A BT ) DMA A&k .
A BB AR A ARIIE . AR . A f R
RE 2 ] 25l
AR ] A

A SRIR L AR, JF
Wfhmig e e s Ak i smaT 21k DL AR R it 2 = .
EH AR RE . ST AR

Rl R0, AT 2 07 i BRAE3A J7 ik e A T 1

it CPU mdfLfm#idis . f4H DMAC f

DMAC A #E47 4%

L.

FKA 2R RrsE | BRI TR | PWM BN AN H

A € i | TIMO 16/32 | 1/2/4/8/16 s {l 2 2 1
a 32/64/256 Tt
S A

TIM1 16/32 | 1/2/4/8/16/ s {l 2 2 1
32/64/256 Tt
S N

TIM2 16/32 | 1/2/4/8/16/ sl 2 2 1
32/64/256 AR
S N

TIM3 16/32 | 1/2/4/8/16/ () 6 6 3

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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32/64/256 Y
R
& Th #£ 5 | LPTIMO | 16 1/2/4/8/16/ % o
B 2% 32/64/256
LPTIM1 | 16 1/2/4/8/16/ it o
32/64/256
Al g% F£ i1 | PCA 16 2/4/8/16/32 4 R
B
2 E | TIM4 16 1/2/4/8/16/ ity 1
" 64/256/1024 | FitHu
T
TIM5 16 1/2/4/8/16/ FitEy 2 2 1
64/256/1024 | Fit%u
R
TIM6 16 1/2/4/8/16/ ity 2 2 1
64/256/1024 | Fit%u
R
i E A LA DA E I #s TIMO/1/2/3.
18 FH 52 i g8 4er e
o PWM M i, HxMard
o JHIREIA
o HEIX 4
o R I
o THIEXFFF XFRRHLRS TS AEX R HLO X 5 PWM i
o IERYmALHELThfE
o R
o AN RE

TIMO/1/2 PiReseemflA. TIMO/1/2 52 FDEmt/iH s, o LMEDy 16 A B 3h AT
BB E /T4, AT LMESY 32 ML JCE IR M I/ TH 88 . TIMO/1/2 BN e i 2%
A 2 MR LU ARG TR, AT LA 2 B% PWM JHOZ iR 1 40 PWM HAMG . BA
FEIX 5 I Th A o

TIM3 & %3838 138 FH 2 I 2%, 2 TIMO/1/2 (AT BhRg, AT 2E 3 41 PWM 4N
HEL 6 B PWM Sordt, % 6 B AT, FASEIX faH shfe.
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RINFEE S %8 LPTIM &5 16 (@i /A 5ds, 76 KRG o) 5 058 vl LU iy 8
K3 RC B SRR IR S AR i At Bl v W e R T RE A N e iR R 4
PCA(F] w125 F4 %1 Programmable Counter Array)>Z i % 5 A~ 16 A7 A 3%/ HL A
e, %5 AT BEs vl AR Sy — AN B I e S S B SR EL B T e . PCA 1Y)
B O] DLBEAT MO m e, DAL NS, % b sl ko 55 B R ) . 5 AR
4 A HANIFE 1A e i 2

EJUER 2% Advanced Timer 5% =ANER 28 TIM4/5/6. TIM4/5/6 & IhaEAR R H =k
BeTHEEs, v H TR A FETE B B e, 1A e i 83 0] DL A2 B AN —% PWM
BCE RO 2 % PWM Hr,  w] DU SR A A aa N BEAT Ik v o 5 &) A &

Advanced Timer JEA 1T EE A RFPE R Fr R

WA | BEABE. =M

o BN, IR THECH M
o B[

o FEA[ED

o ZZA7IIRE

o IEZgmhEitEl

* JEHPWMEHIH

o fRIHLH

o AOSKELENE

THE L e UL AL H KT

SRR | TR VLG H
HEIX IS [ % o b

1.12 fkypit3Ed PCNT

PCNT (Pulse Counter) it LKA Kb 3t AT 11500, SCRFELES DL O (1B A dwfi
S5 X gmtd) Bk, © R PAERIIFEIRIRE A T B FH R 53 47112

HATIRE

=

kR AR R

o CRFEBINAER 16 bit THEAS
o FRIETEK AL

o BUHEIE AR kT

o BUGHEIE ARG AR
o I/ EGE H
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o SRR T

o A RPERD R IR AP, ARSIk

o 1RSI AL b, ATk

o BRI L UER

PN QL e IR

o SCFFRIHAER AT

o UM DIFER T MCU

o SCRHAEE MK I EEA N T 1 AT B g e 39

o HAMRIhFERUT BalEr MR T RE, fROERE 1024 7

1.13 EFI1% WDT

WDT (Watch Dog Timer) #&—/AJ & () 20 A7 € 8%, £ MCU S ffE ol FiRat s
fir; P 10kHz (R B B NAE T Bl . RN, rg R B s gk 8212 1T
REBNFHEFFYIARE S WDT.

1.14 BHFZPZRPW RS UARTO~UART3

4 %3 1 [A) 25 S B UK #% (Universal Asynchronous Receiver/Transmitter ), UARTO~UART3
i ] UART HEAIhfiE
o X R4 T AL
* 8/9-Bit fL AR K&
o BEAF AR
e 1/1.5/2-Bit & 141
o VURPA [FfE s =X
* 16-Bit JRFR I
o ZHLEIR
o AEHHE )

* DMAC fili & 5idE F
o REARRE
o CRPIRAAE
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1.15 {RIh#ERP R IR EES LPUARTO0~LPUART1

2 BRARIHAER K T nl DLTAE 1 [F) 20 = B WOk #%  (Low Power Universal Asynchronous
Receiver/Transmitter ), LPUARTO/LPUARTI.

LPUART A 16k

o fRfmit e SCLK (SCLK AJi#% XTL. RCL LA A PCLK)

o RGURDIFER N USCR BdE

o TR AL

* 8/9-Bit fL A HE K

o AT IR

 1/1.5/2-Bit 1% 141

o VURA A i =X

* 16-Bit PRI AR

o ZHLEH

o fEELEHUHEIR

* DMAC & 5idE

o MRS

o LR

1.16 HATAMEEO SPI

2 B$[A D Hi 47 #2100 (Serial Peripheral Interface)

SPI FEAAFE

o TGN AE T DANL B A EHLEEE ML

o WUZAEHr =, X LIEfE

o TR 7 PP RE R AT E

o EWUBEIR AR R ECN PCLK/2, il {5 4% 4 16M bps
o MHUBERE KA R EN PCLK/4, F il (5 H %N 12M bps
o TITC I ER AT I AR AT AR AT

o SCHFHMT
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- 8 BIHEE, St b A
* 3CHF DMA $cfH/BE 1

1.17 I2C HM%:

2 % 12C, RHSATEIDEBh, w5524 2 18] AAS[E] 1 3 R AL ik
12C JEARE:

SCREFMURIE AN, ML F U D P TAE R

K HARTE(100Kbps) / L3 (400K bps) / g (1Mbps) = TAE# %
SCRF 7 AL hETh R

SCHEM S I ) R

SCHET Rk

SCRER RS A W T RE

1.18 &N 2% Buzzer

4 MEMER S 52 METIFER S IRE R - Oy Buzzer SRR g2 IKBNHR . i%
gy g LR SR A6 18mA Y sink HIJRL, ELAMAEH, AFHERIN=RE

1.19 FP4PReHEEEBRIEER CLKTRIM

PN SR IR R R, AT DA A1 FORS HE () d IR I P ARHE A RC I B, 7 R s A 748
RC g A48 4 R AR IN B2 15 AR IR
I BRI AR

REHERE 2

M A

32 W25 I A Al e

32 DA A HERS B S ] FC B i H
6 FhZ i

5 R R HE I B I

SCFRFHR T A
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1.20

1.21

1.22

1.23

1.24

PR TEA

BERUCG R AT ME ) 10 iR ARIRS, BIE wafer lot 58, LA A8hR

S H%, UID Hilik~: 0x00100E74 - 0x00100E7D .

AR TR CRC

CRC16 #7& ISO/IEC13239 LI X"+ X2 +X + 1,
CRC32 FF4& ISO/EC13239 HHZAEH M Z Il x40+ xB+x2 2 x 04x 2 4 04x® +x7

+x° +xHx? +x+1 .

R RINEPR R AES

AES (The Advanced Encryption Standard) & 3¢ [E [E ZFrAER ARBF ST (NIST) 7E 2000
10 A 2 HIEREAR TSR IS briE. AES 104K e N 128 Bit, 1% 4HK
J¥ 32 FF 128/192/256 Bit.

HBEV B R AR TRNG

TRNG /& — /M HEBEHECR AR, AR A KRNI

BB HE: ADC

FLAAN RS 12 AE JOE T REHUE LSS, £ 24AMHz ADC N80 R LAERF, REEZIE
F| 1Msps. SHHEAEZF WRHERE (1.5V 8 2.5V) B A N B IR L % .
30 M NGEIE, AHG 26 BAMTE M. 1 BN SRR RS EIE. 1 1/3 fBiEE
. 1 8N E BGR 1.2V HE. DAC Wi . W& R SERBEAS, P &t B BT
MfES.

SAR ADC AR

o 12 fFEHRE

o 1Msps s

o 30 MaAEIE, WO 26 BAMBERBA . 1 BATEREARSHEE. 1B 1/3

AVCC HJE. 1 /& BGR 1.2V HJE. DAC A#4iH;
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o 4FZHEYE: AVCC HLJE. ExRef 51 . W& 1.5V ZF L, NE 2.5V ZHHE;
*  ADC HREHIAJEH: 0~Vref;

o 4 PRI SRR T AR S | SN R S e | LR e B
o RINIEIE R BRE R

o MR E ADC MIEHOE R,

o NEHRIREEA, FE S HENE S

o RSN AR ADC B ffe, ARG DAE T a4 (0 SN

1.25 FHEEHEE DAC

1 J83E 12bit 500Ksps DAC, 7] LAEAT HR i 4

1.26 I HEEHED VC

PEE 3 % VC, 58 I U I/ LB B . 16 AN PTG B Y IE AN AN EIE, 11 AT
Fic B ) U N IBIE 5 AP ETE, BEE 1B R AR A R 1 B
# BGR2.5V Z%H L. 1 BN BGR 1.2V L. 18 64 Breaflsr k. VC ftiaf
BUIE A e 28 TIMO/1/2/3, ARIHFEE I 3% LPTIM 5 T gmfEiH 551 PCA Hisk. 4%,

HMERUHHO A . ATARYE b R B e A Sl i, AR IR T e MCU.
A TC & AR DR .

1.27 {RHEEKNZ LVD

Stk P FEL R F T B A P TR AT AR o 16 RS H R M (1.8~3.3V), AR LTI
N BT A S T W B A LA R R R R T T P R R TR

LVD JEAREE:

o 4 BUEMIYH, AVCC. PC13. PB08. PB07;

o 16 MIBIEHME, 1.8~3.3V Alik;

o MM, mESE. B FRIEAS

o 2 PR AER, EAL. T

o SIMIENEACE, iRl

o HE&IRWIIRE, wmAPitit.
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FOSCEXESH

1.28 IBEBKE OPA

OPA AT LA R ERLHL, 3 116 50k A0 L PR BRBA RS S FL. T BLYE Ay DAC Hth 427728
s AT DA A O

1.29 WEHIEH|Z LCD

LCD #% il 882 — @08 FH T R ETEI & R4 (LCD) s ishlas/ikash#:, &2 A
A8 MM T (COM) 1 48 NX B+ (SEG), FLAIRZE) 208 (4x52)5K 384 (8x48)
A~ LCD KgIiE . W LLESBE A/ KB R, SCRFAFR R e o PR HLBE 43
AL LR . S FF DMA Tl 2%
LCD FAgFE:

o 1 JE R IE R ME A

YRS 12 134 1/4. 1/6 F1 1/8 a5t

TR 12, 13 R

Z ik 16 arfra i) LCD 4l RAM.

AE S R E LCD [t L .

3 FhIR BB A T 2
— WEHEFE S R AN R, SRR T
— AE I G N R R 5 SN T, AT ILAC LCD TR BT % 1 B2 L A

YHEARIIAEA R LCD 5H|#3 iJ 7E Active. Sleep. DeepSleep 3 N AT IR,

A TG B e R

SCHE LCD NKRIhAE H T B 22 Fi N R AT %

ARAF A LCD X Bofl A 3t 5] AT e B 80y sl o e .

1.30 RARARR S

RN BT 5, ROt DhRE R SEt R alEs, Bo A briE R Keil/TAR 551 10T
KA o SCRF 4 MY L BL R 2 A BT

HC32L170 &% /HC32L176 R 5% 5 F /M Revl.6 Page 18 of 98



FOSCEXESH
131 BB

PR R TELRGRRE . BRI

SRR AL HML: ISP PR SWD .

SCHFR —gmAEE : ISP X5 SWD WL A SWD i [

MEALET BOOTO (PF11) A EEF, O F TAET ISP ez, nli@id ISP HiX

X} Flash 4T 2 fE -
M EAIE BOOTO (PF11) BRIUNAKHE -, &K TETH R, & 4T Flash N
FEFACHS, @ SWD Bl ht Flash 3T 4072

1.32 Bmeekt

I RN R BT %, Rt ThRE RIS 35 .

HC32L170 &% /HC32L176 R 5% 5 F /M Revl.6 Page 19 of 98



FOSCEXESH

2 ERREE
21 FEERAIK
HC32L170JATA

ERFFE

CPU/{LFE
32: 32hit

T il
L: SB{KINFE

CPUZH!
1: Cortex-MO+

4 gEIR I 8L
7. SR

heeFc E iR 7168
0: BicE1l
6: ic &4

5| BEE

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

FLASHE =
A: 128KB

HELR
T: LQFP
U: QFN

NERESEE
A: -40-85°C, T4k

HC32L170 &% /HC32L176 R 5% 5 F /M Revl.6 Page 20 of 98
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22 Thee
HC32L176JATA
FEEaR HC32L176PATA | HC32L176MATA | HC32L176KATA HC32L170FAUA
HC32L170JATA
5| % 100 80 64 48 32
GPIO 5 %L 88 72 56 40 26
W% Cortex MO+
CPU
PIES 48MHz
FEL Y FL s Y5 1.8 ~5.5V
BAT LR =Rz
i EEE -40 ~ 85°C
R RE SWD itz
Mk —H AL X
UARTO0/1/2/3 UARTO/1 UARTO0/1
. LPUARTO/1 LPUARTO/1 LPUARTO
HEEO
SPI0/1 SPI0/1 SPIO
12C0/1 12C0/1 12C0/1
ERER2 TIMO//2/3
SE NS 2% R ENEE TIMA4/S/6
RIIFEERN 48 LPTIMO/L
12 fii. AID #42% 24ch 23ch 17ch 8ch
PR T LL VC0/1/2
Sz e H
St 1 o by 88 72 56 40 26
G H RSN A2 o7 1
A IR
RCH 4/8/16/22.12/24MHz
e
P SR ¥
i) RCL 32.8/38.4kHz
Er
W pLL 8~48MHz
AN T SR IR
N 4~32MHz
PR

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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FDSC £A%5%

HUADA SEMICONDUCTOR

HC32L176JATA
FEmA K HC32L176PATA | HC32L176MATA | HC32L176KATA HC32L170FAUA
HC32L170JATA
eI Max 6¢ch
Flash 2 2= {3 R
RAM AL 5 Y FF

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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Pﬂ $ k ‘ - w
HUADA SEMICONDUCTOR

3 5|HEEE K&INEE
3.1 BIHEEE R

HC32L176PATA-LQFP100

R 5| K 10 V5| BIThBE LA
— BOOTO 3| B F T4 FLASH 478, 3 WAEYS S8,

3885 3 28 3
© o - 335 % 3 2 23¢9 x
5 o 366 8 ® = = = = o
w w W W W w w o O O O =
o 8B e 8B 88 o o S0 9o B
O v 5 8 3 3 058838 588IFI 385 8 ¥ e d
> > W W o o O oo om0 Q000000 o0o0o0 0 < <
[m] [m] o o o o o [N [N o o o o o o o o o o o o o o o o
[100] 09| e8] 97 [ 06] 05] 04| 03] 2] o1] 90| 80| 88| 67| 6 | 85| 84| 83| 82] 81| 80| 79[ 78] 77| 76
PE02| 1 . 75|pvee
PE03| 2 74 |DVss
PE04| 3 73|PFoe
PEOS| 4 72 |PA13/swoIo
PEOS| 5 71 |Pa12:com3
vcAP| 6 70 |PA11/cOM2
pci13| 7 69 [PA10/COM1
xTLIPC14| 8 68 |PAO9/COMO
XTLO/PC15| 9 7 |PAosisEGO
PFo9| 10 LQFP-100 66 |PCO9/SEG
PF10| 11 65 |PCO8/SEG2
XTHUPFOO| 12 64 |PCO7/SEG3
XTHO/PFO1[ 13 63 |PCO6/ISEG4
RESETB| 14 62 |PD15/SEG40
SEG27/PC00| 15 61 |PD14/SEG41
SEG26/PCO1| 16 60 |PD13/SEG42
seG25/Pcoz| 17 59 [PD12/SEG43
SEG24/PC03| 18 58 |PD11/SEG44
PFo2| 19 7 |PD10/sEGAS
Avss| 20 56 |PD09/SEG46
Avcel 21 55 |PDO8/SEG47
PFo3| 22 54 |PB15/SEGS
SEG23/PA00| 23 53 |PB14/SEGS
|— ] 1 |—
SEG22/PA0| 24 \ 52 |PB13/SEGT
SEG21/PA02| 25 e 51 |PB12/SEGS
[26] 27| 28] 29[ 30 31] 32| 33[ 34| 35| 36| 37| 38| 30| 40| 41| 42| 43| 44 ] 45] 46| 47| 48] 40] 50
S P 2 S 2 S Q@ e S 9 9 S 0 O v = = o« = = = = G =
iggioadecgaeacdaasaddgdeadt g3
S S I K & © F ® & <« = & & ® S >
IS - - T T = = T = v wu < I - O
(O] O 0O 0O 0O o o O 0o o O O O O O o
w w w w w w w w w w w w w w w N
w w O unu 0 n unu unu u o w O u unu un
FERFH, TERZH RS HK 10 5| BN FRMHRE L.
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FDSC

EXESHE

HUADA SEMICONDUCTOR

HC32L176MATA-LQFP80

PEO2

PEO3]

PEO4

PEO5

VCAP

PC13|
XTLI/PC14
XTLO/PC15]
XTHI/PFO0
XTHO/PFO1
RESETB
SEG27/PCO00
SEG26/PCO01
SEG25/PC02
SEG24/PCO03
AVSS|

AVCC
SEG23/PA00O
SEG22/PA01
SEG21/PA02

E:
HENA,

0 o — % % % % § § § § x
-
o o B B B oo = = = = 3]
w o w W W w oW w o O O O =
o o 2 9 2 Q9 0 9 9 Q Q Q Q9 2
O v 8 o 58838338 835 8 & eI
> > o o O m m oo oM 0O 0000000 <« <
[m] [m] o o o o o o o o o o o o o o o o o o
|80|79|78|77|76|75|74|73|72|71|70|69|68|67|66|65|64|63|62|61|
- @ 60]
2 59
3 58
4 57
5 56
6 55
7 54
8 53
9 52
10| LQFP-80 51]
11 50
12 49
13 48
14 47
15 46
16 45
17 44
18 43
19 | ;|42
20 S S PP
[21]22[23[24] 25] 26| 27| 28| 20{ 30| 31| 32| 33| 34 [ 35| 36 | 37| 38] 30 40|
TS 23885 gBecscsezor g
S Lt EEFITE Q9 QP2 W Ww W W o o5 3
a L o o o a Qo o o oo Qo a0 o/ A/
8 R B B 232 2 3
o O 0O O O 0o 0o O O o O O O O o
L Ll Ll L L w w L L w Ll L L w n
w wn w v uw (7] n w 0 o wn w un w
FERZHERT K 10 5] B A FEAERE L.

ZBRER G T 10 FEILG] BIThRE B -
— BOOTO 5| B T4 FLASH %if2, HLBHYE S 3.

PFO7

PFO06
PA13/SWDIO
PA12/COM3
PA11/COM2
PA10/COM1
PA09/COMO
PAO8/SEGO
PCO09/SEG1
PCO8/SEG2
PCO7/SEG3
PCO6/SEG4
PD11/SEG44
PD10/SEG45
PDO09/SEG46
PDO8/SEG47
PB15/SEG5
PB14/SEG6
PB13/SEG7
PB12/SEGS8
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FDSC

EXESHE

HUADA SEMICONDUCTOR

HC32L176KATA-LQFP64 / LQ64

VCAP

PC13
XTLIPC14
XTLO/PC15
XTHI/PFOO
XTHO/PFO1
RESETB
SEG27/PCO00
SEG26/PCO1
SEG25/PC02
SEG24/PC03
AVSS

AVCC
SEG23/PAQO
SEG22/PA01
SEG21/PA02

i

TN,

— T
s388558¢8
- - - - (10} (N1} w i
o o § % 5 % Q 9 @ 9D ~
~ N~ (e} w0 <t -
IR B 606 === = o
ww W w www o O O O =
DD L2 DD DN N9 D
Q 0w 5 @ N © B F ®© O N -~ & 1 -
O O &8 &8 0 5 & & & S © v «~ « <« <
> > mono Om Mmoo QO O O O « <
[m)] [m)] [a o m o o o o o o o [ o o o
64|63|62|61|60|59|58|57|56|55|54|53|52|51|50|49|
] @ 48
2 47
3 46
4 45
5 44
6 43
7 42
8 41
LQFP-64
9 40
10 39
11 38
12 37
13 36
14 35
15 34
16 33
[17] 18] 19| 20| 21 22[ 23] 24 [ 25| 26 [ 27[ 28| 20| 30| 31 32]
< L UL < < < < O O mM m o Mm S 3
g o0 o a Qa2 aa Qa2 a a7/ A/
S 585863382 g
o OO OO oo oo oo %
w M M M W o wwwww e
n w 0O unu 0O un n nu unu u u

TRERZEBERT T 10 5B I fERe h.

ZBRER G T 10 FEILG] BIThRE B -
— BOOTO 5| BF T4 FLASH %if2, HIBHYE S 3.

PFO7

PF06
PA13/SWDIO
PA12/COM3
PA11/COM2
PA10/COM1
PA09/COMO
PAO8/SEGO
PCO09/SEGH1
PCO8/SEG2
PC07/SEG3
PC06/SEG4
PB15/SEG5
PB14/SEG6
PB13/SEG7
PB12/SEG8
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FOSCEXESH

HC32L176JATA-LQA48

- N o I
o 0O 0o 0
O O O O
J 3 303
S s s s
© o - d & F O x
N N O O O OH &
O O O O O O O Q
w W W W w w =
O O e v 9N 9D B9 N
S % S ® o K © W § @ v F
S S S O O S & « -«
> > om m O m mn m [a1] m < <
[m)] [m] [a A Mm [a o O [a o O [a )
48| 47|46| 45144 43|142]|41]|40]39| 38|37
VCAP] 1 ‘ 36 |PFO7
PC13] 2 35 |PF06
XTLI/PC14] 3 34 |PA13/SWDIO
XTLO/PC15| 4 33 |PA12/COM3
XTHI/PFOO] 5 32 |PA11/COM2
XTHO/PFO1| 6 LOFP—48 31 |PA10/COM1
RESETB| 7 30 [PA09/COMO
AVSS| 8 29 |PAO8S/SEGO
AVCC| 9 28 |PB15/SEG5
SEG23/PA00O| 10 27 |PB14/SEG6
SEG22/PA01]| 11 26 |PB13/SEG7
SEG21/PA02| 12 25 |PB12/SEG8
1311411516 17]118]|19]20|21]|122]| 23| 24
N < W O N~ O = N O - 0 0O
S © @ © 9 © 9 9 = = @ G
T < < < < @a@dadoo 29
a o a0 a0 0 a0 /5 A/
Ssga@rcead =S g
O O O O O O O O O w
U W W W W W W ww oy
" O 0 0 0 0 unu v o

i
- FENAT, FRERZHBRT MK 10 5 EBOMMA IR L.
- BRI 10 TS AT RE B .
- BOOTO 5| I T FLASH %if2, HILBRHYES 3.

HC32L170 &% /HC32L176 R 5% 5 F /M Revl.6 Page 26 of 98



FOSCEXESH

HC32L170JATA-LQA48

\'d

=

O

o 5

O o 0o BE N © 0 &« ® © <

O OV & 6 0 6 & & & & <« «

A O A Ao Mm A A A Ao Ao A A

4814714614544 |43|142]141]140]|39]|38] 37
VCAP| 1 ' 36 |PFO7
PC13| 2 35 |PF06

XTLIPC14] 3 34 |PA13/SWDIO

XTLO/PC15] 4 33 |PA12
XTHI/PFOO] 5 32 |PA11
XTHO/PFO01| 6 LQFP_48 31 |PA10
RESETB| 7 30 |PAO9
AVSS| 8 29 |PAO8
AVCC| 9 28 |PB15
PAOO] 10 27 |PB14
PAO1]| 11 26 |PB13
PAO2| 12 25|PB12

1311411511617 18]119]20|21]122]| 23|24

N T BV O N O — N O «- 0 0O

S 9 @ 2 C © O 9O = = @B &

T < < @88 momm 89

o Ao O A O A Ao oA A O A

E:
- N, FRERZHFRG MK 10 5| BRI LA
— BRG] 10 LS| T RE UL .
— BOOTO 5| BF T4 FLASH %if2, HIBHYE S 3.
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FOSCEXESH

HC32L170FAUA-QFN32TR

-

o

3058888¢Y

> O m @ @ @ @ <

OO a oo aa a

SRR

O3S H 5 2 5 5 o o

L ™ ™ ™ N N N 3V N |
VCAP | 1 24« | PA14/SWCLK
XTLI/PC14 [ . 2 . 23 (| PA13/SWDIO

XTLO/PC15 | 2 : 22 | PAL2
XTHI/PFOO | 4 Frposed 21 | PAll
XTHO/PFO1| 5 Thermal Pad 20 | PA10
RESETB| ' 6 19 . | PAO09
AvVCC| 7 18 (_ | PAOS8
PAO2 | s 17 «_ | DVCC

> 2 4 9 3 3 2 32

(f\‘ bor ‘r\‘ C ‘«\

‘v‘ nw © ~ o o o ‘cn

© © © o o Q@ d

m 0O o
A raaaa g

- Exposed Thermal Pad FEE#:3] DVSS.

- FEMNAY, FEBZSERGIHK 10 5| RO IR B
- SRS M 10 PRSI TR U .

- BOOTO 5| JH T FLASH %if8, HILBRBYES 3.

K 3-1 5ARcER
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FOSCEXESH

3.2 E|MIThEE e

LQFP100 LQFPS0 LQFP64

~N o o1 A WO DN P

© oo

10
11
12

13

14
15

16

17

18

19
20

1

2
3
4

10
11

12

13

14

15

16

5 5

6 6
7

9

10

11

12 8

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

LQFP48 QFN32

NAME
PE02
PEO3
PEO4
PEOQ5
PEOG
VCAP
PC13

PC14

PC15

PF09

PF10

PFOO0

PFO1

RESETB
PCO00

PCO1

PC02

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
UART1_RXD

LPTIMO_GATE
PCNT_SO
UARTL_CTS
UART2_RTS
LPTIMO_TOG
TIM5_CHB
UARTL_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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LQFP100 LQFP80

21
22
23

24

25

26

27
28

29

LQFP64
17 13
18 14
19 15
20 16
21 17
22 18
23 19
24 20

LQFP48 QFN32

9 7
10
11
12 8
13
14 9

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

NAME
AVCC
PFO3
PAQO

PAO1

PAQ2

PAO3

DVSS
DVvCC
PFO4
PFO5
PA0O4

DIGITAL

UARTL_CTS
LPUARTL_TXD
TIMO_ETR
VCO_OUT
TIM1_CHA
TIM3_ETR
TIMO_CHA
UARTL_RTS
LPUARTL_RXD
TIMO_CHB
TIM1_ETR
TIM1_CHB
HCLK_OUT
SPI1_MOSI
UARTL_TXD
TIMO_CHA
VC1_OuUT
TIM1_CHA
TIM2_CHA
PCLK_OUT
SPI1_MISO
UART1_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
VC1_INP1
VC1_INN5
SEG22

AIN2
VCO_INP6
VCO_INN2
VC1_INP2
SEG21

AIN3
VCO_INP7
VCO_INN3
VC1_INP3
SEG20

AIN4
\VCO_INP8
\VCO_INN4
\VC1_INP4
DAC_OUT
OPA_OUTO
SEG19
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FOSCEXESH

LQFP100 LQFP80 LQFP64

30

31

32

33

34

35

25

26

27

28

29

30

21

22

23

24

25

26

LQFP48 QFN32

15 10
16 11
17 12
18 13

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

NAME
PAOQ5

PAO6

PAO7

PCO04

PCO05

PB00

DIGITAL
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
SPI0_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

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
AINS
VCO_INN10
VC1_INN6
OPA_INP
SEG13
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LQFP100 LQFP80 LQFP64

36

37

38

39

40

41

42

43

44

45

46

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

31

32

33

34

35

36

27

28

LQFP48 QFN32

19

20

14

NAME
PBO1

PB02

PEO7

PEO8

PEQ9

PE10

PE11

PE12

PE13

PE14

PE15

DIGITAL
PCA_CH3
PCLK_OUT
TIM3_CH2B
TIM6_CHB
LPUARTO_RTS
VC2_OUT
TCLK_OUT
LPTIMO_TOG
PCA_ECI
LPUARTL_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
SPI0_MOSI
UART3_TXD

ANALOG
AIN9/EXVREF
VC1_INP6
VC1_INN7
VC2_INP1
VC2_INN1
SEG12

AIN16
VCI1_INP7
VC1_INN8
SEG11

VC2_INP2

VC2_INP3

VC2_INP4
VC2_INN2
SEG51

AIN25
VC2_INPS
SEG50
AIN24
VC2_INP6
SEG49
AIN23
VC2_INP7
VC2_INN3
SEG48
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LQFP100 LQFP80 LQFP64

47

48

49
50
51

52

53

54

37

38

39
40
41

42

43

44

29

30

31
32
33

34

35

36

LQFP48 QFN32
21

22 15

23 16
24 17
25

26

27

28

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

NAME
PB10

PB11

DVSS
DvCC
PB12

PB13

PB14

PB15

DIGITAL
12C1_SCL
SPI1_SCK
TIM1_CHA
LPUARTO_TXD
TIM3_CH1A
LPUARTL_RTS
UARTL_RTS
12C1_SDA
TIM1_CHB
LPUARTO_RXD
TIM2_GATE
TIM6_CHA
LPUARTL_CTS
UARTL_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

ANALOG
AIN17
VC1_INP8
SEG10

AIN18
VC2_INP8
VCZ_INN4
SEG9

AIN19
VC1_INP9
SEGS8

AIN20
VC1_INP10
SEG7

AIN21
VC1_INP11
VC2_INP9
VC2_INNS
SEG6

AIN22
SEG5
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LQFP100 LQFP80 LQFP64

55

56

57

58

59

60
61

62

63

64

65

66

67

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

45
46

47

48

49

50

51

52

53

37

38

39

40

41

LQFP48 QFN32

NAME

PD08

PD09

PD10

PD11

PD12

PD13
PD14

PD15

PCO06

PCO7

PC08

PC09

PAO8

DIGITAL
LPUARTO_TX
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_CH3
TIM4_CHB
TIM1_ETR
LPTIM1_TOGN
UART3_RTS
UARTO_TXD
TIM3_CHOA
TIM1_GATE
TIM4_CHA
TIM3_BK

ANALOG
SEG47
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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LQFP100 LQFPS0 LQFP64 LQFP48 QFN32 NAME  DIGITAL ANALOG

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

69 55 43 31 20 PAL0 UARTO_ RXD  COM1
TIM3_CH2A
TIM2_BK
12C0_SDA
TIM2_GATE
PCLK_OUT
TIM6_CHA

70 56 44 32 21 PAL1 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 OuUT
SPI0_MOSI
PCNT_SO

72 58 46 34 23 PAL3 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

LPUARTL_RTS
UARTO_RTS

74 DVSS

75 DVCC
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LQFP100 LQFP80 LQFP64

76

7

78

79

80

81
82
83

84

85

86

87

88

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

61

62

63

64

65

66
67
68

69

70

49

50

51

52

53

54

LQFP48 QFN32

37

38

24

25

NAME
PA14

PA15

PC10

PC11

PC12

PD00
PDO1
PDO02

PD03

PD04

PD05

PD06

PDO7

DIGITAL
UARTL_TXD
UARTO_TXD
TIM3_CH2A
LVD_OuUT
RCH_OUT
RCL_OUT
PLL_OUT
SPI0_CS
UART1_RXD
LPUARTL_RTS
TIMO_ETR
TIMO_CHA
TIM3_CH1A
LPUARTL_TXD
LPUARTO_TXD
PCA_CH2
LPUART1_RXD
LPUARTO_RXD
PCA_CH3
PCNT_SOFO
LPUARTO_TXD
LPUARTL_TXD
PCA_CH4
PCNT_S1FO
SPI1_CS
SPI1_SCK
PCA_ECI
LPUARTO_RTS
TIML_ETR
UARTL_CTS
SPI1_MISO
LPTIM1_TOG
UARTL_RTS
SPI1_MOSI
LPTIM1_TOGN
UARTL_TX
LPTIM1_GATE
UARTL RX
LPTIM1_EXT
UARTL TX

ANALOG
SWCLK

COM4/SEG39

COM5/SEG38

COMG6/SEG37

COM7/SEG36
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LQFP100 LQFP80 LQFP64

89

90

91

92

93

94

95

HC32L170 &% / HC32L176 ZFIEHETT Revl.6

71

72

73

74

75

76

7

55

56

57

58

59

60

61

LQFP48 QFN32

39

40

41

42

43

44

45

26

27

28

29

30

31

NAME
PB03

PB04

PBO05

PB06

PBO7

BOOTO
/PF11
PB08

DIGITAL
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
LPUARTL_CTS
TIMO_CHB
LPTIMO_TOGN
PCNT_S1

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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TIM3_CH2A
UARTO_TXD

96 78 62 46 PB09 12C0_SDA SEG28
IR_OUT
SPI1_CS
TIM2_CHA
TIM2_CHB
UARTO_RXD

97 PE0O TIML_CHA

98 PEO1 TIM2_CHA

99 79 63 47 32 DVSS

100 80 64 48 DVCC
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HUADA SEMICONDUCTOR

BN 51 A0y DhBE B PSEL At T8, HEIHL TR,

PX_SEL

0 1 2 3 4 5 6 7
PAO0 | UART1_CTS LPUARTI_TXD | TIMO_ETR VCO_OUT TIM1_CHA TIM3_ETR TIMO_CHA
PAOL | UARTL_RTS LPUARTL_RXD | TIMO_CHB TIM1_ETR TIM1_CHB HCLK_OUT SPI1_MOSI
PA02 | UART1_TXD TIMO_CHA VC1_OoUT TIM1_CHA TIM2_CHA PCLK_OUT SPI1_MISO
PAO3 | UART1_RXD TIMO_GATE TIM1_CHB TIM2_CHB SPI1_CS TIM3_CH1A TIM5_CHA
PA04 | SPI0_CS UART1_TXD PCA_CH4 TIM2_ETR TIM5_CHA LVD_OUT TIM3_CH2B
PA05 | SPI0_SCK TIMO_ETR PCA_ECI TIMO_CHA TIM5_CHB XTL_OUT XTH_OUT
PA06 | SPIO_MISO PCA_CHO TIM3_BK TIMI1_CHA VCO_OUT TIM3_GATE LPUARTO_CTS
PAO7 | SPIO_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_CHIA TIMO_BK 12C0_SCL HCLK_OUT TIM5_CHA
PAL0 | UARTO_RXD TIM3_CH2A TIM2_BK 12C0_SDA TIM2_GATE PCLK_OUT TIM6_CHA
PAl1l | UARTO_CTS TIM3_GATE 12C1_SCL VCO0_OUT SPI0_MISO TIM4_CHB
PA12 | UARTO_RTS TIM3_ETR 12C1_SDA VC1_OUT SPI0_MOSI PCNT_S0
PA13 | IR_OUT UARTO_RXD LVD_ouT TIM3_ETR RTC_1HZ PCNT_S1 VC2_0OUT
PA14 | UART1_TXD UARTO_TXD TIM3_CH2A LVD_OUT RCH_OUT RCL_OUT PLL_OUT
PAL5 | SPI0_CS UARTI_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 TIM1_BK TIMO_BK TIM2_BK
PBO3 | SPI0_SCK TIMO_CHB TIM1_GATE TIM3_CHOA LPTIM_GATE | XTL_OUT XTH_OUT
PBO4 | SPIO_MISO PCA_CHO TIM2_BK UARTO_CTS TIM2_GATE TIM3_CHOB LPTIM_ETR
PBO5 | SPIO_MOSI TIM1_BK PCA_CH1 LPTIM_GATE | PCNT_SO UARTO_RTS
PBO6 | 12CO_SCL UARTO_TXD TIM1_CHB TIMO_CHA LPTIM_ETR TIM3_CHOA LPTIM_TOG
PBO7 | 12CO_SDA UARTO_RXD TIM2_CHB LPUARTL_CTS | TIMO_CHB LPTIM_TOGN | PCNT_S1
PBO8 | 12C0_SCL TIM1_CHA TIM2_CHA TIMO_GATE TIM3_CH2A UARTO_TXD
PB09 | 12CO_SDA IR_OUT SPI1_CS TIM2_CHA TIM2_CHB UARTO_RXD
PB10 | I2C1_SCL SPI1_SCK TIM1_CHA LPUARTO_TXD | TIM3_CHIA LPUARTL_RTS | UART1_RTS
PBI1 | 12C1_SDA TIM1_CHB LPUARTO_RXD | TIM2_GATE TIM6_CHA LPUARTL_CTS | UART1_CTS
PB12 | SPI1_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 | SPIL_MISO 12C1_SDA TIM3_CH1B TIMO_CHA RTC_1HZ LPUARTO_RTS | TIM1_BK
PB15 | SPI1_MOSI TIM3_CH2B TIMO_CHB TIMO_GATE LPUART1_RXD
PCO0 | LPTIM_GATE PCNT_S0 UARTL_CTS UART2_RTS
PCOl | LPTIM_TOG TIM5_CHB UARTI_RTS PCNT_SOFO UART2_CTS
PCO2 | SPIL_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 VC2_0uT
PCO5 | LPUARTO_RXD | TIM6_CHB PCA_CH4

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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HDSC

EXESHE

HUADA SEMICONDUCTOR

PCO6 | PCA_CHO TIM4_CHA TIM2_CHA LPTIM1_GATE UART3_RXD
PCO7 | PCA_CH1 TIM5_CHA TIM2_CHB LPTIM1_ETR UART3_TXD
PCO8 | PCA_CH2 TIM6_CHA TIM2_ETR LPTIM1_TOG UART3_CTS
PC09 | PCA_CH3 TIM4_CHB TIM1_ETR LPTIM1_TOGN UART3_RTS
PC10 | LPUARTI_TXD | LPUARTO_TXD | PCA_CH2

PC11 | LPUART1_RXD | LPUARTO_RXD | PCA_CH3 PCNT_SOFO
PC12 | LPUARTO_TXD | LPUARTI_TXD | PCA_CH4 PCNT_SIFO
PC13 RTC_1HZ TIM3_CH1B

PC14

PC15

PDOO SPI1_CS

PDO1 SPI1_SCK

PD02 | PCA_ECI LPUARTO_RTS | TIM1_ETR

PD03 | UART1_CTS SPI1_MISO LPTIM1_TOG

PD04 | UARTL_RTS SPI1_MOSI LPTIM1_TOGN

PDO5 | UART1_TXD LPTIM1_GATE

PD06 | UARTL_RXD LPTIM1_ETR

PDO7 | UART1_TXD

PD08 | LPUARTO_TXD

PD09 | LPUARTO_RXD

PD10 | LPUARTO_TXD

PD11 | LPUARTO_CTS

PD12 | LPUARTO_RTS | UART2_RTS

PD13 | UART2_RXD

PD14 | UART2_TXD

PD15 UART2_CTS

PEO0 | 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

PE09 | TIM3_CHOA LPTIM1_TOG

PE10 | TIM3_CH1B LPTIM1_TOGN

PE11 | TIM3_CHIA

PE12 | TIM3_CH2B SPI0_CS UART3_CTS

PE13 | TIM3_CH2A SPI0_SCK UART3_RTS

PE14 | TIM3_CHOB SPI0_MISO UART3_RXD

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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PE15 | TIM3_BK SPI0_MOSI UART3_TXD
PFOO | I12CO_SDA UART1_TXD
PFO1 | 12CO_SCL TIM4_CHB UART1_RXD
PF02

PFO3

PF04

PF05

PFO6 | 12C1_SCL LPUART1_CTS | UARTO_CTS
PFO7 | I12C1_SDA LPUART1_RTS | UARTO_RTS
PFO9 | TIMO_CHA

PF10 | TIMO_CHB

PF11

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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33 MBS UM

R 5| 4 R iR
IR DVCC ol
AVCC TR HL U
DVSS i
AVSS AL,
VCAP LDOM 2t s (PR ST HLBR A, 75 /M4SN T 1uF
LA
ISP BOOTO HE AN BOOTO (PF1L) B NmHF, & TAETISP
AR, AT IE ISP A Flashi# AT 4 A% «
ML BOOTO (PF1L) B HNARHF, &K T/ETH
PR, R AT Flash N R PARED AT id i SWD BSCkT
Flashi#t 179w fE -
ADC AINO~AIN23 ADC #ij Nl 1E0~23
ADC_VREF ADCHMHZ % H R
VC VCINO~VCIN15 VC #i\0~15
VCO0_OUT VCO Lb 358
VC1_OUT VC1EL B g
VC2_0OUT VC2 LBk
LVD LVDINO CEER ML TPNG
LVDIN1 ARV PN
LVDIN2 CEER ML PN
LVD_OuUT FEL P Ao 00
OPA OPA_INN OPA T i A\
y=0~4 OPA_INP OPAIE 5% A\
OPA_OUTYy OPAfI
LCD COMX LCD Akt
x=0~7 SEGy LCD X Bt i
y=0-52 VLCDz AR, A8 L A A A T
z=1.2,3H
UART UARTX_TXD UARTxHHiE 2 1% Uity
x=0,1,2,3 UARTX_RXD UARTXEH £z i
UARTX_CTS UARTX CTS
UARTX_RTS UARTX RTS
LPUART LPUARTX_TXD LPUART#{#is 21 Uity
x=0,1 LPUARTX_RXD LPUART A4 £z e ity
LPUARTx_CTS LPUART CTS
LPUARTX_RTS LPUART RTS
SPI SPIx_MISO SPUEHR ML A ML E R E

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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x=0,1 SPIx_MOSI SPIBLHL 440 th ML AN EHR 15 5
SPIx_SCK SPIR B {5 5
SPIx_CS SPI Jyik

12C 12Cx_SDA I2CH R A 315 5

x=0,1 12Cx_SCL 12CHE B 25 2

I8 FH E I TIMx_CHA Timer (14 2% A LB HHA

TIMx TIMx_CHB Timer (3 H 4 ELE H B

X=0,1.2 TIMx_ETR Timerff oMM NG 5
TIMx_GATE Timerf [ 1#%(5 5

i FH AE I 2 TIM3_CHyA Timer 4 IR 4 EL B HHA

TIM3 TIM3_CHyB Timer (F# R4 FLE R H B

y=01.2 TIM3_ETR Timerff AN NGE 5
TIM3_GATE Timer 1 14215 5

ICDIFE 2 I 2% LPTIMx_TOG LPTimer ¥l 44 5 5

LPTIMx LPTIMx_TOGN LPTimer (¥ #H 4 4 i = 19115 5

x=0,1 LPTIMx_EXT LPTimer 14 E A5 5
LPTIMX_GATE LPTimerff [ 1#1/5 5

Al gm et H5 5] | PCA_ECI HMEI B NAG T

PCA PCA_CHO TR L H/PWMA 0
PCA_CH1 TR L HPWMAR 1
PCA_CH2 i N\ L H/PWMET 2
PCA_CH3 TR L H/PWMA 3
PCA_CH4 TR S HIPWME 4

PCNT PCNT_SO PCNT kb it-4icdi A0
PCNT_S1 PCNT kb it Al
PCNT_SOFO BV JEHISOkE 5, Al A 5
PCNT_S1FO B2 Ja ISk S 5, ATk ¢

T I A TIM4_CHA Advanced Timer4 FLH H/AH IR IR A

Advanced Timer | TIM4_CHB Advanced Timerd LLA% /4 34 A\ 5B
TIM5_CHA Advanced Timer5 B H A IR B A
TIM5_CHB Advanced Timer5 i H A 3R A\ i B
TIM6_CHA Advanced Timer6 i H Al TR BmA
TIM6_CHB Advanced Timer6 v H A 3R 50 N\ i B

o
VEE:

— 10 3 DR AR S BARAS ,  PRBRAS AR R BRAS 3 ORI B3 IR

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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4 ThEetER

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

POR
BOR

PLL
RCH
RCL

@AVCC

LDO

XTL

ARM A A Flash
Cortex-MO+ [N ~—| Up to 256 KB
NVIC
} SWD Bus
Matrix
SRAM
—\ —\
DMAC — K— — Upto32kB
CRC AES
GPIO Portx | .
x=A,B,C,.D,E N
} GPIO PortF ) TRNG
AHB to APB
bridge SysCtrl
>— PCNT
UARTX .
x=0,1,2,3  E—
LPUARTX o | N
x=0,1 N E— —
} DAC(12bit) (——— —
p=u LCD  C— WDT
>— ADC(12bit) < CLKTRIM
VCx L
)~ x=0,12 C—— R
@AVCC
BGR N
Lvb Vref 7
OPA ¢ " TempSensor —

XTH

N NN A

@DVCC

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

RESET

TIM3_BK
TIM3_ETR

TIM3_GATE
TIM3_CHOA
TIM3_CHOB
TIM3_CH1A
TIM3_CH1B
TIM3_CH2A
TIM3_CH2B

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

HC32L170 &% / HC32L176 ZFIEHETT Revl.6
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5  FEXBUE

0xe010_0000

0xe000_0000

0x4002_2000

0x4002_0000

0x4000_6000

0x4000_4000

0x4000_0000

0x2000_4000

0x2000_0000

0x0002_0000

0x0000_0000

£

B

CMO+ Internal
Peripheral

PORT Ctrl 1

AES

DMAC

PORT Ctrl 0

CRC

RAM Ctrl

Flash Ctrl

AHB

APB1

APBO

SRAM (16kByte)

TSNng9dv

UART3

UART2

LCD_CTRL

TIM3

PCNT

RNG

SPI1

12C1

LPUART1

FLASH (128KkByte)

1. port ctrilibes T FELAL

0sSNng gdv

TIM6

TIMS

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

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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PR B
0x2000_4000
SRAM
(16KByte)
0x2000_0000
PR B
0x0002_0000
ENAFX
(128KByte)
0x0000_0000
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6 BRIV EEE

DVCC DVCC
10K
1 RESETB SWCLK [L
100nF
1
wn
=
SWDIO [ ] o
I R
RESETB %
wE+ 111 VCAP
100nF T T - —
BOOTO [ | oK 1
1.8-55V >+ | DVCC XTHI DﬁF
L — "
! br.
{1 DVSS - XTHO []—%L% §
 — :
18-55V >+ | AVCC - XTLI DﬁF
! I
| =
1] AVSS ~ XTLO D—%L% i

=

/f%'
— AVCC 5 DVCC Hi &2 Z5Fd [
— FFHHEJRE T E AL, RS R EEEVTAN B IRE .
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7 B SR
71 MR

AR, T R ES L VSS SR

711 sAMRREUE

BRAERE AU, FEAE 2 Bl 100%™ SAE PG IR  Ta=25°C Ml Ta=Tamax |
AT (IR T amax 5358 7 10 52 30 B DT TRC) , BT B /N R B A MK 7E S0 1) B S50
A v F R AT B 25 AR BIORIEE

FERRAFME T 77 R A rh B 0@ 25 A VPG L B A RLRN B T 2R M 1 3 F Bd
NS LR FIEAT IR 7R 47 B VAl AR Atk b, SR/ INRT IR R B @ AR T
HCHC P S5 E P IR = A5 BB 23 A1 (P33 2) 13 31

712 HRIHE

4% A4 0 B, SRS B T Ta=25°C F VCC=3.3V(1.8V < VCC < 5.5V HJETEH).
XEEHAEAH T 3ot iE R & M.

WA ADC A% BEHUE 2 B — MR HERI AL CR R, TEFTA IR FEVE B AR 21,
95% il R 22 /N T 25T 45 VB (T 2 +28).
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72 B APIEE

INAE S _E B U SR I <4 3o i KAUE (B SR e M, AT RE= S EUERFR A
PELERIR X B A R4 U RE AR S I B KT, TR AN IRAEBL 26 AF T S K S RE 1 5 A
ToiRko SR TARAE R KA SR AT T S5 B (1 T 5k

g Py 5 /MH IO FAT
VCC - VSS A8 = A L R (3.7 AVCCRIDVCC) W -0.3 5.5 \Y,
Vin E T S AN R @ VSS-0.3 VCC +0.3 Vv
| AVCCX | ANTE L | B2 1) B R 2 50 mvV
| VSSX - VSS | [AS[RIFHEH 51 0 8] 1) B s 22 50 mvV
Vesp(HBM) ESD# HL L FL e (AR A5 AY) RSN \Y;

£ 7-1 HERE
1. AT RIHEIEDVCC,AVCC)FIHL(DVSS, AVSS) 5| Il Ails £ 232 B e E Bl N AL R R 45 L

2. Ingemo 285 AN AT DU e BB PR, BIARAE Vin AN IS Hb KR WHERASBELRAIE Vi AN H e K ME, B
BLORUELE AN R 1) vy AN IS o KA - 24 Vi VCC 1, H—ANIERE N 2 Vin<VSS i,
H—ARIAEN .

5 ity SN BT
lvee 223 DVCC/IAVCCHL 2R (1) o B At (HE B2 FELgE) @ 300 mA
lvss 223 VSSHIZE [ B HE AT (R HY LA @ 300 mA

A BN OFDFZ ) 51 A 1) s B Hi 25 mA
o A RENOFNz | 51 A )% H FR -25 mA
RESETB 5| J#l (73 A HL i +/-5 mA
Iinaeny® © XTHFXTHIS] BATXTLAIXTLS] 8 #LiR +/-5 mA
FoAh 5] B N R +/-5 mA
> hineiny @ FIT A 1O il 51 1L i ey N @ +/-25 mA

% 7-2 W
1. FrE M HEIEDVCC,AVCCO)FHL(DVSS,AVSS) 5| Il s 24 7 8 2 AMB Fo v Y BBl N I L R4

2. InuemZEXTANAT LUB S & AIAER,  BIORIE Vin AN HSRE. WERAREIRIE Vin ANEIE H 5O E,  thZfRAE
FEAMER PR Tnvem NEIEHHRE. 2 VieVCC I, A — P IEREANBL 2 Vin<VSS I, A—MRIEEA
SEN/

3. RIANENBFLE TP S FAIRUIE RE -

4. ZJLA VO HRIATEN G YT e 18 KB IEFEA RIS B AR HU A BII X (B2 . 45

RETAELM 4 A VO 3 H B Iinoemo B RN AE FRFM:
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e iR A AL
TstG it A7 Y -60 ~ + 150 °C
T) i N 4L 105 °C

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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73 TAE%f
7.3.1 BEHAIIEXE

5 S8 %M B/IMA B KME L:2R\vA
facLk P 2B AHB I £ 471 2% 0 48 MHz
frcLko N EEAPBOS i % 0 48 MHz
freLki PN EBAPB LI g % 0 48 MHz
DVCC BB TAE L 1.8 5.5 \Y;
AVCCO | BERLER S TAE R W1 5DVCCP#{ A 1.8 5.5 \Y;
Pb DR FERL Ta=85°C LQFP100 476 mwW

DR FERL Ta=85°C LQFP80 465 mw

DR FERL Ta=85°C LQFP64 455 mw

DR FERL Ta=85°C LQFP48 364 mw

DR FERL Ta=85°C QFN32 357 mw
Ta ISR K INRWFE -40 85 °C
KT IEHEO -40 105 °C
T gER -40 105 °C

* 7-4 BHTERME

1. H4ffH ADC I, 0L ADC HS S

N

. EEBUE AR FE A ERYE Y DVCC Al AVCC fitHa, 78 - FLAIIE ##4F 1], DVCC Ml AVCC 2 [l % 044 300mV

w

- AERARKIDIFFEERPRE T, R Ty AL Tima Ta W LAY R E)IX A0 .

7.3.2 _EHEAIHE BN TEESE

5 ZH it BAME | mAME ¥ DA
tyee VCC EJH# A 0 5 Vlus
tyee VCC T i % 0 5 V/us

® 7-5 AN A DA
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7.3.3 AWEWRENF LVD B

BOR_5V

VCC

unknown

unknown

WA RIE, AP INER,
7-1 POR/Brown Out 7|8 &

Gine) ZH A wAME | MAUE | mOKME | AL
Vpor POR il & ( FHIEFE) 1.45 1.50 1.65 \Y;

BOR Gl FEE (P s it )

% 7-6 POR/Brown Out

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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ie) 2 A BME | MBME | BOKME | BT
Vex LA TN RS R 0 VCC \Y
Vievel Ao ) ) L LVD_CR.VTDS=0000 1.843.5% \Y
LVD_CR.VTDS =0001 1.943.5%
LVD_CR.VTDS =0010 2.043.5%
LVvD_CR.VTDS =0011 2.143.5%
LVD_CR.VTDS =0100 2.243.5%
LVD_CR.VTDS=0101 2.333.5%
LVD_CR.VTDS=0110 2.4143.5%
LVD_ CR.VTDS=0111 2.513.5%
LVD_CR.VTDS=1000 2.613.5%
LVD_CR.VTDS=1001 2.713.5%
LVD_CR.VTDS=1010 2.813.5%
LVD _CR.VTDS=1011 2.913.5%
LVD_CR.VTDS=1100 3.043.5%
LVD_ CR.VTDS=1101 3.1483.5%
LVD_CR.VTDS=1110 3.243.5%
LVD_CR.VTDS=1111 3.343.5%
Icomp ¥ 0.12 pA
Tresponse | M 5. A ] 80 s
Tsetup fdE ST [A] 400 s
Vhyste R i HL s 40 mV
Tfilter JEYR 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 KEHuER:
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734 HERSEHE

(5iae) ZH A B/ME | AUE | ROKE | B
VRer2s Internal 2.5V Reference Voltage | #i#25C 3.3V 2.475 2.5 2.525 \%
VRer25 Internal 2.5V Reference Voltage | -40 ~85<C 2.8~5.5V | 2.463 25 2.525 vl
VREF15 Internal 1.5V Reference Voltage | #i#25C 3.3V 1.485 15 1.515 \Y/
VRer1s Internal 1.5V Reference Voltage | -40 ~85<C 1.8~5.5V | 1.477 1.5 1.519 | Vil
Internal 2.5V 1.5V temperature ppm/
TCoeff .. -40 ~85<C 120
coefficient <
1. HOREETHZEE R, AEAF K
7.35 fLE ERE
HLTHFEZE Z S BRI R LR ETabr, XESHME RO TERE. R,
/O SIIRI i E. PR E . TESE. VO MBI IER., BIPEAAEaE T
B & DL IAT AL S
Az il e Ak 1R B S A
o A VO 5l S AL T AR, JFER S — NS P E——VCC B VSS(E
).
o FTERANERAE TR HPIRAS, BRARSE U .
o INAFAT il A B9 U7 IR) I TR) U A B fucrk BOMR (0~24MHz 1N 0 >S5 165 3T,
24~48MHz B 79 1 A4 JE 1) o
o UHJEAMER: frerko = faeiks frerki = fhcrks
Symbol Parameter Conditions Typ® | Max®@ | Unit
AM 750
8M 1460
RCH
16M 2850
clock source
. Vcar=1.5V 22.12M 3940
Ibp All peripherals clock ON,
. S Vee=3.3V 24M 4270 HA
(Runin Run while(1) in RAM TG
=2X
RAM) A PLL 32M 5750
RCH4M to
XXM 48M 8540
clock source
4M 350 pA

HC32L170 &% / HC32L176 ZFIEHETT Revl.6
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8M 660
RCH 16M 1250
clock source | 22.12M 1710
) Vcear =1.5V
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
4M 790
8M 1470
RCH
16M 2780
{[>15) 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 1430
Vcar=1.5V
8M 1890 2710
Vcc=1.8-5.5V RCH
16M 3710 5160 | pA
Ta=N40C- clock source
22.12M 5010 7000
85C
24M 5400 7570
Vear=1.5V 16M 3930 4990
PLL
Vee =1.8- 24M 5480 7080
All peripherals clock ON, RCH4M to -
) ) 5.5V 32M FlashWait=1 6590 7640 | pA
Run while(1) in Flash XXM
Ta=N40C- 40M FlashWait=1 8100 9470
clock source
85C 48M FlashWait=1 9610 | 11200
16M 3990 5030
[[>)5) Vear=1.5V PLL
24M 5530 7130
(Run Vcc=1.8-5.5V | RCH8M to -
32M FlashWait=1 6640 7680 | pA
mode) Ta=N40C- XXM
40M FlashWait=1 8160 9470
85C clock source
48M FlashWait=1 9670 | 11240
4iM 610 990
Vear=1.5V
8M 1090 1830
Vcc=1.8-5.5V RCH
16M 2080 3350 | pA
Ta=N40C- clock source
22.12M 2770 4480
Al peripherals clock OFF, | 85C
24M 2970 4810
Run while(1) in Flash
Veap=1.5V PLL 16M 2290 3150
Vcc=1.8-55V | RCH4Mto | 24M 3060 4360 WA
Ta=N40C- XXM 32M FlashWait=1 3410 4020
85C clock source | 40M FlashWait=1 4110 | 4950
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HUADA SEMICONDUCTOR

48M FlashWait=1 4860 5870
16M 2340 3210
Vcar=1.5V PLL
24M 3120 4410
Vcc=1.8-5.5V | RCH8M to
32M FlashWait=1 3460 4070
Ta=N40C- XXM
40M FlashWait=1 4160 4980
85C clock source
48M FlashWait=1 4910 5910
4M 550 620
Vear=1.5V
8M 1060 1190
Vcc=1.8-5.5V RCH
16M 2050 2280
Ta=N40C- clock source
22.12M 2830 3160
85C
24M 3070 3420
16M 2290 2560
Vcar=1.5V PLL
24M 3200 3590
Vcc=1.8-5.5V RCH4M to
All peripherals clock ON 32M FlashWait=1 4190 4710
Ta=N40C- XXM
40M FlashWait=1 5200 5850
85C clock source
48M FlashWait=1 6190 6980
16M 2350 2620
Vcar=1.5V PLL
24M 3250 3650
Vce=1.8-5.5V | RCH8M to
32M FlashWait=1 4240 4760
Ta=N40C- XXM
40M FlashWait=1 5250 5890
Iob 85C clock source
48M FlashWait=1 6250 7010
(Sleep
aM 150 180
mode) Vcap=1.5V
8M 260 310
Vce=1.8-5.5V RCH
16M 450 520
Ta=N40C- clock source
22.12M 610 700
85C
24M 650 740
16M 690 780
Vcar=1.5V PLL
24M 790 890
_ Vcc=1.8-5.5V | RCH4M to -
All peripherals clock OFF 32M FlashWait=1 990 1110
Ta=N40C- XXM
40M FlashWait=1 1200 1340
85C clock source
48M FlashWait=1 1410 1570
16M 740 840
Vear=1.5V PLL
24M 840 950
Vcc=1.8-5.5V RCH8M to
32M FlashWait=1 1040 1170
Ta=N40C- XXM
40M FlashWait=1 1250 1400
85C clock source
48M FlashWait=1 1460 1630
XTL32K Ta=N40-25C 11 20
loo All peripherals clock ON, | Vcap=1.5V
) ] clock source | Ta=50C 12 19
(LP Run) Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | 1,=85¢C 19 27
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HUADA SEMICONDUCTOR

XTL32K Ta=N40-25C 8 16
All peripherals clock OFF, | Vcap=1.5V
. . clock source | Ta=50C 9 151 pA
Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | 1,=85¢C 16 24
XTL32K Ta=N40-25C 6 7
] Vcapr=1.5V
All peripherals clock ON clock source | Ta=50C 7 81 pA
Vce=1.8-5.5V )
Driver=0x0 | 1,=85¢C 14 17
XTL32K Ta=N40-25C 3 3
lop . Vcar=1.5V
Al peripherals clock OFF clock source | Ta=50C 4 5] pA
(LP Sleep) Vcc=1.8-5.5V )
Driver=0x0 | 1,=85¢C 11 14
LpTimer+RTC+32K clk XTL32K | Ta=N40-25C 3 4
Vcap=1.5V
ON, clock source | Ta=50C 4 5] pA
Vce=1.8-5.5V .
Other clk OFF Driver=0x0 | T,=85¢C 11 14
RTC+WDT+LPT+XTL32 Ta=N40-25C 1130 1340
Vcar=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 Vear=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 Vcar=1.5V XTL32K
Ta=50C 1720 2100 [ nA
+DeepSleep Vcc=1.8-5.5V | Driver=0x0
Ta=85C 6390 7820
lop Ta=N40-25C 990 1170
XTL32K Vcar=1.5V XTL32K
(DeepSlee ) TaA=50C 1720 2110 | nA
+DeepSleep Vcce=1.8-5.5V | Driver=0x0
p mode) Ta=85C 6390 7790
Ta=N40-25C 930 1100
IRC32K Vcar=1.5V
Ta=50C 1660 2010 | nA
+DeepSleep Vcce=1.8-5.5V
TaA=85C 6330 7650
Ta=N40-25C 710 840
WDT Vcar=1.5V
Ta=50C 1430 1740 | nA
+DeepSleep Vce=1.8-5.5V
TaA=85C 6080 7500
Ta=N40-25C 610 730
Vcar=1.5V
DeepSleep Ta=50C 1330 1630 | nA
Vce=1.8-5.5V
Ta=85C 5990 7360
® 7-1 TAEHRRAE
1. AA HAhdeE %A, 1% Typ BFMEARTE 25 °C & Ve =3.3V 15
2. EBA HAhFEE &M, 1% Max FIME A2 Vo = 1.8-5.5 & Temperature = N40 - 85 °C i [l P B8 K 1H .
3. BT HZLR, AL PR,
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7.3.6  METhFEAE M EE ) B [E]

N U ) A2 #E RCH 1R 35 i P W U B 5215 38 o Mo R T 50 P PO IS B 0 224 AT ) R A
2T € «

o ARHRFE: WFERYEE RCH 4R 4%

o TRPEEPRIRARES: I PR 2t AR RIS Jr {2 Y (I B2 RCH IR 4%

Symbol Papameter Conditions Min Typ Max Unit
Twu PR AR ASE PG T[] 1.8 us
TR R RGPS L I [ FmcLk = 4MHz 9.0 us
FmcLk = 8MHz 6.0 us
Fuvcik = 16MHz 5.0 us
FmcLk = 24MHz 4.0 us

1. VRIS (6] (K0 A A T 46 S5 P R P e U — 2 48 %
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7.3.7  HERET BhIRRR

7.3.7.1 ARSI RIERT B

Vzan =]

5 ZH Vi sAME | BAME | &ANME B
fXTH ext FH P AR s i R O 0 8 32 MHz
VXTHH SN S T L 0.7vCC VCC \V/
VxTHL N 51 ISP L R VSS 0.3VCC \%
TrxTH) TR R 20 ns
TixTH) T R I ] O 20 ns
TwxTH) i N e B R st i) ) 16 ns
CinxTh) PN SN 5 pF
Duty 2 40 60 %
I i N IR HLIAL + nA

1. BBHRIE, AEEFHER.
7.3.7.2 SMEREENARER Bh

G S A wME | BUAME | RKME AL
fXTL ext FE P Al it A 4 0 O 0 32.768 1000 kHz
VxTLH TN D e R e 0 0.7vCC vCC \%
VxTLL BN 5] A R VSS 0.3vCC \Y}
TixTy) T TR 50 ns
TrxTy) I B g R 1] @ 50 ns
TwxTy i N 1 B P s ) @ 450 ns
CinexTL) N HW 5 pF
Duty slid 30 70 %
I i NI HLIAL + HA

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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7.3.7.3 BEESMERSF XTH

AN Bh(XTH)Y AT A — > 4~32MHz (1) & 1A/ P B AR 28 A4 R (1 R 7 o 7 A

AT g S B SE TEH N R R A (MR AN A T a A, I SR SR AL 1S
BIMEE R AN, RGN T R A UL W] BE SRR A% 10 SR, DL g
H R FAE B AR E I 18] . A SR RIS IR A I PRAE S8 (IR . P36, RGIESS), iR

B AR A= R
N XTH RO @
s ZH %At wAME | AYE | &KME | AL
FeLk PR FHR 4 32 MHz
ESRcik | CHFHTAHHRESRYE 32M 30 60 Ohm
4M 400 1500 Ohm
Cx® A2 e AR IE R R T IC &
Duty el A 40 50 60 %
32M Xtal, CL=12pF, 600 A
Idd® | g P #
ESR=300hm
Om 5 EaE] 700 HA/V
Taan® | JE B 32MHz 300 us
@ XTH_CR.Driver=1111
AMHz 2 ms
@ XTH_CR.Driver=0011

1. BIRAR RS B el S/ M RS IR AR IG5 1
2. MZEVHERRH, AEAE PR,
3. Cux#k XTAL WBANE I S riZs, TP A2 4t A ol 72 1) R S PR i LR (K 254
R S AHE RS T A B BZHIZAE, W ILEC H2 1A 2N o P 36 T 4 () S B P S 2B 5
R S AIE R 4 T JLAD 2R ZAE, I B vt A 3 5 i e PO DC T F 28 () 2 BB T
ol FR AT R 25 AT 2R 250 8pF B, UUHCHLZ 2R E R 16pF. %1€ PCB 5 MCU 3] JH.Z [A] )5
ATHZY, HEUGEPEAAE N 15pF 5% 12pF VTR L7 .
b PRTRE T 45 AT JLBE B 2509 12pF B, TCRCHIA BB A 12pF. %18 PCB 5 MCU 512 [] () 43
AHZY, HUGEPESAE N 10pF 51 8pF LA 75 .
4. HREREERAT AL, A% XTH_CR.Driver=1110
5. Tear /2JSBN IR, R ABPEEAE XTH FFEGIE, B 213 BIA0E 1) 32MHz/4MHz 4% 3% X B 1] . X AN e 2 7E

XTH_CR Startup=10 BB F, A bRER A RS LIRS R, E R R ah Al iE AR S 1 A [ i A2
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HEEK,

[ ]
L

RO

Ik

i

% fxr

HE:

st PP DG P A A % R A B R O BOR T M A ZEREAT IO

R ARG R 45 T B AT AAE, W ULHC FL A BB iy A 325 7o i 4 HE PO SR BB B BB R

R ARG R 4 T JLBC R A 2R, W) LA it A 78 iyt 1 DG FL 7 (R AR T

— AN BB B RO,

—  FHJEHEFE R1 BEAE A BT VA 2 WAHSG R I il .

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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7.3.7.4 ARESEHETEF XTL

IR AN B (XTL) AT LM#E F — AN 32.768kHz [ i 140/ Bi 5 18 I 35 F4 R IKI 91 35 8 77 A
AT g S B T AR AT e, ISR SR BV IR B A R . LN
YRR A B A L AU AT REMB SR IR T A K 51 B, DAV I H SR FONTR Bl Y
FEN A A RBRIEIRAS TR S E O B2 RREAE), T AN A
AME XTL g™

s ZH %At BAME | AUE | BOKME | AT
Fck PR FHHR 32.768 kHz
ESRcik | CHFHIAHHRESRYE 65 85 kQ
CL® A2 Y m AR H g R B AT & .
DCacLk Rl 30 50 70 %
1dd® ESR= 65 kQ 350 1000 nA
ER/

CL=12 pF
Om 5 EaE] 2.5 HA/V
Tstart™® Ja B ] ESR=65 kQ, 500 ms

CL=12 pF,

40% - 60% duty cycle has

been reached

1.

2.

il

U

AT, ATEA IR

Cux 48 XTAL [FANE IO G2, P B0 ot AR 1 3o o (1) BRI P2 A A I A

R S AHE R S T A B BZHIZAE, W ILEC H2 1A 2N o P 36 T 4 1) S B R B 5

RS AIE R 4 T JLAD BRI ZE, I B vt A 3 75 i s T DC IR P 28 () 2 BB T

ol FR AT R 45 AT R ZE 250 8pF B, UUECHLZS 2R 16pF. %18 PCB 5 MCU 3] JHlZ [] )4
A, @UUEFEAE 15pF B 12pF MVLAC LA .
b PRTRE T 45 A T JLBE B 2509 12pF B, TCRCHIA BB A 12pF. %18 PCB 5 MCU 512 [] () 43
AHZY, HUGEPESAE N 10pF 5L 8pF IUCHL 75 .

J74{E )y XTL_CR.Driver=1001 B [\ Th#E . e B LA 5/ BSR {E 1S S E SR 4%, 7T LU L 98/ XTL_CR.Driver

BB LM R FE.

Tetart #& /3 BHEF[A], R MNEAEARE XTL FFiailleE, EERSIFRER 32768 R XEBM H . XAHELE

XTL_CR.Driver=1001 1 XTL_CR.Startup=10 & & ~, {FH—MrdEEEBTRS DNES8, S 5EHE &
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PRI AR S (A R T AR ALK

f [ 4‘ > fxr
L] o ?H_&:
RL | T %
B .

HE:
st PP DG P A A % R A B R O BOR T M A ZEREAT IO
R ARG R 45 T B AT AAE, W ULHC FL A BB iy A 325 7o i 4 HE PO SR BB B BB R
R ARG R 4 T JLBC R A 2R, W) LA it A 78 iyt 1 DG FL 7 (R AR T
- OHA CERBRBHEL RO,

—  FHJEHEFE R1 BEAE A BT VA 2 WAHSG R I il .
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7.3.8  PERET EhIRRR

7.3.8.1 AW RCH R 2%

Symbol Papameter Conditions Min Typ Max Unit
Dev RCHYIR ¥ # 4 FE User trimming step for given 0.25 %
VCC and Ta conditions
VCC=18~55V -3.5 +3.5 %
Tave =-40~85<C
VCC=18~55V -2.0 +2.0 %
Tave =-20~50C
Feix IRGINFH 4.0 4.0 24.0 MHz
8.0
16.0
22.12
24.0
leuk Li#E FmcLk = 4MHz 80 HA
FmcLk = 8MHz 100 HA
FmcLk = 16MHz 120 LA
FmcLk = 24MHz 140 LA
DCcik 2= @ 45 50 55 %

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6

Page 64 of 98




FOSCEXESH

7.3.8.2 W RCL #kHaE

Symbol | Papameter Conditions Min Typ Max Unit
Dev RCLAR ¥ 44 iE User trimming step for given 0.5 %
VCC and Ta conditions
VCC =1.8~55V -5 +5 %
Tamve = -40 ~ 85<C
VCC =1.8~55V -3 +3 %
Tams = -20 ~50<C
Fcik PR AR 38.4 kHz
32.768
Tewk JE By I T 150 us
DCcwk 2 @ 25 50 75 %
leuk Li#e 0.35 pA
1. BZAVEEEN, REAP PR,
7.3.9 PLL %%
(s ZH A wAME | AUE | mOKME AL
Fin® ETPNIEE 4 4 24 MHz
PN K s 40 60 %
Fout A 8 - 48 MHz
Duty® g TR 48% - 52%
Tlock® B e ) [A] I ANANAAMHZ - 100 200 us

2. WMZREIHEEH, AL,
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7.3.10 AR
g ZH M sAME | BAME | BORME | BB
ECriasH | #B5 X% Regulator voltage=1.5V, | 20 keycles
TAMB = 250C
RETeLasH | Z0dE{- A7 MR Tame = 85°C, 20 Years
after 20 kcycles
Tb_prog éﬁ%‘ﬂji Hﬂ- I‘Eﬂ ( ?ﬂﬁ ) 22 30 us
Tw_prog éﬁ%% Hﬂ- I‘Eﬂ ( ?‘ ) 40 52 Us
Tp_e rase ﬁ Tg!z‘ ]3//3% Hﬂ- I‘Eﬂ 4 5 ms
Tm_erase % Ff }%3]3/’3% Hﬂ- I‘Eﬂ 30 40 ms
7.3.11 EFT &%
O A AT DS RG K I A
i) YHIKA
EFTto IO (IEC61000-4-4) Class:4 (A)
EFT to Power (IEC61000-4-4) Class:4 (A)

AW

BATROTURE T L A B NI R P KR, -

o BRI EES

s RAMIEAL

o ORHEEFESIN (R F A AR

FEREAT EFT AT, Al DAFERE H N A R A T 90 R SnAE S i JR el 10 |, Hie
MBS ERITT, A EAT Inaim BLB 1 A AN el R R R
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7.3.12 ESD
PR (R B D702, Ol AT e B K DA R v e P H AR U D T A P
ie) ZH F1t /M AU B KAH L
VESDHgm ESD @ Human Body Mode 4 kv
VESDcowm ESD @ Charge Device Mode 1 kv
VESDwmm ESD @ machine Mode 200 \%
llatchup Latch up current 200 mA
7.3.13 1/O ¥ O 4¢tE
7.3.13.1 FHRE—RDO
GiRe) ZH 1t w/ME RNE LA
VoH High level output Sourcing 4 mA, VCC =33V | VCC-0.25 \Y
voltage (see Note 1)
Source Current Sourcing 8 mA, VCC =33V | VCC-0.6 \Y
(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 \Y
(see Note 2)
VoLp Low level output voltage | Sinking 8 mA, VCC =33V VSS+0.25 V
Double Sink Current (see Note 1)
Sinking 18 mA, VCC =3.3V VSS+0.6 \Y
(see Note 2)
® 7-4 i R HRE
NOTES: 1. The maximum total current, lon(max) and lor(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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VOL @ 1.8V

VOH @ 1.8V

Yot
YWGT
YWyT
YWET
vuiet
VWTT
YWOT
YW6
vwsg
vw/.
vw9
g
vy
vwg
vwig
Yt
Ywo

YWoT
YWST
YuyT
YWeT
vwet
YWTT
YWwoT
vuwe
vwig
vz
vw9
Yw§
Yy
yuwg
vuwig
vyt
vwo

== HIX ==@=J5IK

== HIX ==@= 550K

VOL @ 3.3V

VOH @ 3.3V

Yot
VWGl
YWyT
YWET
YWt
VYWTT
Yuor
vw6
vug
YwiL
Y9
vwg
YWy
vweg
yue
YWt
Yuo

0.9
0.8
0.4
0.3
0.2
0.1
0.0

Yot
YWwST
YWyT
YWET
vuer
VYWTT
Yuwor
YWw6
vwg
vuwz
vw9
ywg
YWy
vuweg
vule
vut
YW

NN ODHOMNOLO<TM N

MMM ANANANANANANANNN

== HIX ==@= 550K

=@=iFIX ==@= 550K

VOL @ 5.5V

VOH @ 5.5V

0.50

55
54
5.3
52

0.45
0.40
0.35
0.30

0.25
0.20
0.15

51

5.0
4.9

0.10
0.05
0.00

4.8

Yot
YWGT
YWyl
vueT
YwicT
YuTT
vuoT
Y6
vyug
vz
Y9
g
vywy
vyug
vue
YwT
Yo

YuoT
YusT
YWyT
vuer
vuer
VYWITT
YuoTt
vue
vyug
YwiL
Y9
g
vywy
vug
v
vyut
Yo

——iFIX —e—35IK

——iRxX —e—355IK

im0 VOH/VOL Sl h 28

K 7-2
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7.3.13.2 #IAFE—4 O PA,PB,PC,PD,PE,PF

ie) 2 FM wR/MA A PN Ffir
ViH Positive-going input VCC=1.8V 0.7vCC \Y/
threshold voltage VCC=3.3V 0.7vCC \Y/
VCC=5.5V 0.7vCC Vv
Vi Negative-going input VCC=1.8V 0.3vCC \%
threshold voltage VCC=3.3V 0.3vCC \%
VCC=5.5V 0.3vCC \%
Vhys(1) Input voltage hysteresis VCC=1.8V 0.3 \%
(Vin- Vi) VCC=3.3V 0.4 \YJ
VCC=5.5V 0.6 \%
Rpuhigh | Pullup resistor Pullup enabled 80 kO
VCC=3.3V
Rputliow Pulldown resistor Pulldown enabled 40 kQ
VCC=3.3V
Cinput Input capacitance 5 pF
1. HZEE Vs, AP I,
7.3.13.3 ¥ O AP ERHEINREEELR Timer Gate/Timer Clock
Gine) ZH M w/ME WAME | &RAME LA
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 s
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(nt) parameters are met. It may be set even with trigger

signals shorter than t(ny).

2. WMZREIHERH, AEE IR,
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7.3.13.4 ¥ O R HB4R%E—PA,PB,PC,PD,PE,PF

Gi] S8 AT RAME | AME SN AL
likg(Px.y) Leakage current V(pxy) (see Note 1,2) 50 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 i

RESETB 5| NSRBI CMOS TZ, "&i&HE 1 —MARERITH) R d .

ie) ZH A BAME | AUE | ROKME | AL
VL (ReseTr) @ K FHE -0.3 0.3vCC Vv
VH(reseTs) LD R 0.7vCC VCC+0.3 | V
Vhys(ReseTs) it 5 R Ak A s HE R IR 200 mV
Rey §5 4 552 H BH Vin= Vss 80 KQ
VeReseTs) @ N JE ik 100 ns
Vieresere) H N AE TS ik 300 ns

L HBHRIE, RAELP .

7.3.15 ADC ¢t

(i) ZH A RAME | BRME | HORME LA

Vapcin Input voltage range Single ended 0 Vapcrerin | V
Input range of external .

V ADCREFIN Slngle ended 0 AVCC V
reference voltage

DEVavceis | AVCC/3FE & 3 %

Active current
labct including reference 200Ksps 2 mA
generator and buffer

Active current without

labc2 reference generator and | 1Msps 0.5 mA
buffer
CapciN ADC input capacitance 16 19.2 pF

ADC sampling switch
Rapc® _ 1.5 kQ
impedance

L ADC external input
Ran® o 100 kQ
resistor®

FabcecLk ADC clock Frequency 24M Hz

Tapcstart | Startup time of 20 us
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reference
generator and ADC
core
Tabcconv Conversion time 20 24 28 cycles
IMsps@VCC>=2.7V
500K VCC>=2.4V
Sps@ 10.3 Bit
200K sps@VCC>=1.8V
REF=EXREF
IMsps@VCC>=2.7V
. . 500Ksps@VCC>=2.4V .
ENOB Effective Bits 10.3 Bit
200K sps@VCC>=1.8V
REF=VCC
200Ksps@VCC>=1.8V
ps@ 9.4 Bit
REF=internal 1.5V
200K VCC>=2.8V
S,ps@ 9.4 Bit
REF=internal 2.5V
IMsps@VCC>=2.7V
500Ksps@VCC>=2.4V
ps@ 68.2 dB
200Ksps@VCC>=1.8V
REF=EXREF
IMsps@VCC>=2.7V
Signal to Noise 500Ksps@VCC>=2.4V
SNR ) 68.2 dB
Ratio 200Ksps@VCC>=1.8V
REF=VCC
200Ksps@VCC>=1.8V
.ps@ 60 dB
REF=internal 1.5V
200Ksps@VCC>=2.8V
_ps@ 60 dB
REF=internal 2.5V
Differential non- 200Ksps;
DNL® . -1 1 LSB
linearity VREF=EXREF/AVCC
. . 200Ksps;
INL®D Integral non-linearity -3 3 LSB
VREF=EXREF/AVCC
Eo Offset error LSB
Eq Gain error LSB

. ADC H LR N T B Fs :

- B HRIE, AEAE I,
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Ran AINy Raoc
I Eﬂ W\, J_ 12 bit converter

I lieakage:+/-50nA Caoc
parasit
VMN
12 bit SARADC

XtF 0.5LSB RAFRZERGEERIIZZAF T, SNEEABLIT TR AR

M
Rany = — R
AN Fapc * Capc * (N + 1) xIn(2) ApC

HAF, -8 ADC IHEh i, 25778% ADC_CRO<3:2>1] ¥ & H: 5 PCLK HIK &, K

o
TN ADC 44 F, A1 PCLK 7340 5% & -
ADC_CRO0<3:2> N
00 1
01 2
10 4
11 8

M NREER AN 2L, B P57 /78 ADC_CRO<13:12>¥5E
TR A RKER At A1 ADC I 3HZEF, o fR 55 £

ADC_CRO0<13:12> M

00 4

01 6

10 8

11 12
TEAN ADC BB F, p AAMBHBHR, v IS5 R (M=12,RFfiR 2% 0.5LSB [ fF
T

Ryn (kQ) Fapc(kKHz)

10 5600

30 2100

50 1300

80 820

100 660

120 550

150 450

b5 R b Y B CYA S P VA = ¥
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- K&/ ADC % N I AINy B35 A BB Cparaciric:

- BR T HERyn AN, WRAS VRV, KN BEBCRIS, R E A &
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7.3.16 VC §&it
ie) ZH F1t BAME | MBME | BOKME | BT
Vin Input voltage range 0 55 \Y/
Vincom Input common mode range 0 VCC-0.2 | V
Voffset Input offset WiER25C 3.3V -10 +10 mvV
Icomp Comparator’s current VCx_BIAS_SEL=00 0.3 pA
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. VCx_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
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7.3.17 OPA 5
OPA: (AVCC=2.2 ~ 5.5V, AVSS=0 V, Ta=- 40 ~ +85°C)
e ZH % 1F BAME | AEMYE | &Rl | A
Vi N HLE 0 - AVCC \Y,
N AVCC-
Vo iy Hy H RO 0.1 - 02 \V;
lo i H E AR 1 mA
RL Gik= AN EAC) 5K Ohm
Tstart Ik 1)@ 20 us
Vic=AVCC/2, Vo=AVCC/2
Vi o 1 H ' ’ 46 mV
'° MARERE RL=5kQ, Rs=50 pF
Vic=AVCC/2, Vo=AVCC/2
PM A EEO ’ 80 - de
B RL=5kQ, CL=50pF J
Vic=AVCC/2, Vo=AVCC/2
UGBW Ay 38 25 () ’ 9.3 MHz
AL 5 RL=5kQ, CL=50pF
SR JEFERO RL=5kQ, CL=50pF 8 V/ps

1. mBe R, AEA P F .

2. TFEMITZE BGR_CR<0>=1
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7.3.18 LCD )%

il ZH TAE%AM /ME HARE IS INIE s
VCC=3.3V, 4
o i 0.2 vy
LA
VCC=3.3V, #hik
| TAEHIR N 0.2 A
LCD JIL %Bﬂ*ﬁﬁ 8
VCC=3.3V, W
. i 3.3 7y
CERUER 2y
Ru fIRBK 50 e PH 1M Q
Ru e SR ) HL R 360K Q
Vicon LCD ] i e e L LK vce \Y
Vicos LCD i HE VLCDH \Y
Vicp2 LCD 2/3H % 2/3VLCDH |V
Vicp1 LCD 1/3H % 1/3VLCDH |V
Vicoo LCD ik 0 \Y
AVxx LCD i [t 2 Ta=-40~85°C 5%
7.3.19 DAC 4%k
5 ZH TAE%AM RME | #RME | BOME LA
AVDD voltage reference,
VbacouTt Output voltage range . Vce V
single ended
Output common
Vbacem Vce \Y
mode voltage range
Ibac Active current 500K Samples/s 15u pA
SRpac Sample rate 500 Ksps
tbaccony Conversion time us
tDACSETTLE Setting time 5 us
SNRpac Signal to Noise Ratio 59 dB
Signal to Noise and
SNDRpac . ) 57 dB
Distortion Ratio
Spurious Free
SFDRpac ) 56 dB
Dynamic Range
Vpacorrser | Offset voltage w/o buffer 2 mV
Differential non-
DNLpac . x| LSB
linearity
INLpac Integral non-linearity 15 LSB
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7.3.20 TIM SR 2R4 8
HR N E IR S I CrrH Eba . BNTHIR . AN 8. PWM ) B4
VEHE, 20N,
e ZH %14 /ME NI AT
‘ o 1 t
fres 2 6 524y i ) THMeLK
fT|Mc|_K:48MHZ 20.8 ns
0 f MHz
o Y b TMCL
fT|Mc|_K:48MHZ 0 24 MHz
ResTim TE W 28 HER 16 A
T B IR, 16 AT 1 65536 trimeLk
counter Sl frimeLk=48MHz | 0.0208 1363 us
67108864 trimeLk
T PN AT
MAX_COUNT B [ ﬁ froLk=48MHz 14 s
 HBHEIE, AR
*£ 72 EPGEREE (ADVTIM) %k
s ZH %A w/ME wNAE AT
- 1 trimeLk
t € 5 2% 43 P 7]
e = 4 frmeLk=48MHz | 20.8 ns
0 frimeLk2 MHz
f R LTS
- 8 ” frimeLk=48MHz | 0 24 MHz
16 fir
ResTi SE I 28 2y HER - — .
o 3t 0 [ Hil% 32 i
T e BRI N, 16 A7 114 1 65536 trimeLk
coumer SRl 1 frimeLk=48MHz | 0.0208 1363 us
16777216 trimeLk
T FONCIN: AR
wax count | FRFTHETHH frimeLk=48MHZ 3495 ms

HC32L170 £7%1 /HC32L176 ZFEHEF M Revl.6
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e S %44 w/ME BNMHE AL
1 trimcLk
t S A 1
e 7 fT|Mc|_|<=48|V|HZ 20.8 ns
N 0 frimeLks2 MHz
fext AR S AR
fT|Mc|_|<:48MHZ 0 24 MHz
ResTim SE R 28 HER 16 /A
- BN BB, 16 A7 1%k 1 65536 trimeLk
ot S} ol ] 41 frivcLk=48MHz | 0.0208 1363 us
. 1w 2097152 trivcLK
Tmax_count | R ATRETTEL
fT|Mc|_K:48MHZ 43.69 ms
. BB RIE, ANEAFEF IR
* 7-4 PCA FitE
et ZH %A w/ME wNE AT
e 1 trimcLk
tres TE #5377 HE N [R]
frimcLk=48MHz 20.8 ns
0 frimeLks2 MHz
; S
o S P frimeLk=48MHz | 0 24 MHz
ReSTim TE I 28 R 16 VA
T PPN BT, 16 7115 1 65536 trimeLk
ot SR 3 frimek=48MHz | 0.0208 1363 us
16777216 triMeLK
T FONCIN AT
waxcount | BRI RETL frimeLk=48MHZ 34953 ms
. BHERIE, ATEAFERNER .
R 7-5 AKIHFEER AR
e ZH e Sas w/ME wNIE AT
tres WDT i H i 8] fworcLk=10kHz 1.6 52000 ms
1. HEHHRIE, AEAFERINER.
* 7-6 WDT £
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7.3.21 BEfEEO

7.3.21.1 12C H¢fE

12C BRI R 3R
PREREES (100K) | PRIERER (400K) | it (M) |
g ZH
BAME | mKME | BME | BOKE | BOME | BORE | AL
tscLL SCL I B I Ta] 4.7 1.25 0.5 us
tscLm SCL H i ey i (1] 4.0 0.6 0.26 us
tsu.sDA SDA H# 7 [i] 250 100 50 ns
tHD.SDA SDA R ¥FI [H] 0 0 0 us
tHD STA THIR S A ORI IS ) 25 0.625 0.25 s
tsu.STA HERIT IR AL (A | 2.5 0.6 0.25 us
tsusTo 15 1 S A ST I TR) 0.25 0.25 0.25 us
SR IN (1 1 BT
tBUF 4.7 1.3 0.5 us
aH A

1. BRI, AEEEREFIRR.
*£ 7-7 12C O

TEHE AT

SDA

X X

tHD. STA [+—  +—+tSU. SDA [+ tHD.[SDA

BRI UR %A - %m%ﬁﬁﬁﬁ%ﬁ
- SDA ! X ~ _tBUF |
}AAAA%tSU.STA tSU.STO%A—% |
SCL__J N 1

K 7-3 12C #EHNF
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7.3.21.2 SPI Ff

5 ZH %A w/IME N E AT

FHUE 62.5 ns

MAAEE

125 ns
tescky | ARATHSER IR A frcLk = 48MHz

MAAEE

250 ns
fp(;LK = 16MHz

FHLEL 0.5 xtgysck) ns
twsckry | H3 AT I B A iy HE ST T

ML 0.5 xtgysck) ns

IR S 0.5 xtgsck) ns
twscky) | H AT ISP IR B S R TE]

ML 0.5 xtgysck) ns
tsussny | MATLIEFEIEE 7.0 [A] MR 0.5 xtysck) ns
thssny | MALIEEERI LR IR [A] MR 0.5 xtysck) ns
tuvo) AV S ) AR R TR frcLk = 48MHz 3 ns
th(mo) AU a0 PRI TR fecLk = 48MHz 2 ns
tv(so) MAILE B i 4 2 25t ] fecLk = 48MHz 50 ns
thiso) MAILE B i 0 PR AR T frcLk = 48MHz 30 ns
tsuemn) B IRAE PN F e AR ] 10 ns
thewiy N N\ B PR TE] 2 ns
tsu(si) MAILE i i N\ 0 ST e ] 10 ns
th(sty MAILE i S N\ B PRI ] 2 ns

1. WBCHRIE, AEA .

% 7-8  SPI 2 451k
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HUADA SEMICONDUCTOR

HDSC

SPI 4% & 5 BT AN Fr 2500 F

CPHA =0
CPOL =0

CPHA =0
CcPOL=1

CPHA=1
CPOL=0

CPHA=1 !
CPOL=1 | | | | |
tsu(MI) L th(MI) : } ; : ;
b T | | |
MISO T 1 }
INPUT b ; ! ;
. tv(MO) : | ‘ th(MO) : |
T | [} |
MOSI Y/ 1
OUTPUT | | L
L L
Kl 7-4  SPI R (EHLEEED
SSN } |
L tsu(SSN) ‘_ tc(SCK) ! ! ‘ th(SSN) !
CPHA=0 1 M
CPOL=0 | :‘"—b“ : : | !
: : ' tw(SCKL) 1 ! | |
CPHA=0 : | : 1 | |
CPOL=1 | ! | ! | ‘
1 _wso) (SO)_
MISO | 1 \ | |
OUTPUT : : ! : |
_tsu(s) ! ths) } ‘ thMO) | | ‘
MOSI | ! ‘ Lo
INPUT ! | [ | |
| l | L
Kl 7-5 SPIASFE (MWL cpha=0)
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HUADA SEMICONDUCTOR

th(SSN)

ou%ﬁ? >< ‘ ‘ ><l ‘ >< ><
' tsu(sl) :_ th(s) | o
W Y
K 7-6  SPIIFIE (MR cpha=1)
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HUADA SEMICONDUCTOR

8  HERFR
8.1 HER~

LOQFP100 :
Q Eﬁ 14x14 Millimeter
‘ $ + Symbol
;7 \I A3 Min Nom Max
s alalalalalalalatatatatatatatatatalafalaly Az A
\ Al A - - 1.60
F
Al 0.05 - 0.15
eB N
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
o} 0.18 - 0.26
DETAIL: b1l 0.17 0.20 0.23
D
c 0.13 - 0.17
D1
ARAARAARRARARNARAARRRRARY cl 0.12 0.13 0.14
1 e O e
= = D 15.80 16.00 16.20
= = D1 13.90 14.00 14.10
= = g g E 15.80 16.00 16.20
= = El 13.90 14.00 14.10
% % eB 15.05 - 15.35
HHHHHHHHHHHHHHWHHHHHHHH I | . 0.50BSC
b e B
L 0.45 - 0.75
[ | L1 1.00REF
G%MWMJC
7 0 0 - 7°

NOTE:
b

- Dimensions “D1” and “E1” do notinclude

\\\\\\\\\

/ \ Cl ¢ mold flash.
BASE METAL \ /

WITH PLATING

SECTION B-B
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LQFP80 3
F A3 12x12  Millimeter
A2A Symbol
Min Nom Max
A - - 1.60
S 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
cl 0.12 0.13 0.14
HAHAARARAAHAHAHAARR
| e o = D 13.80 14.00 14.20
% % D1 11.90 12.00 12.10
- - E 13.80 14.00 14.20
o = El E
— = El 11.90 12.00 12.10
% % eB 13.05 - 13.25
e 0.50BSC
HHHHHHHﬂFE’ﬁHHHHHﬁHHH
ﬂJwa e L 0.45 0.60 0.75
L1 1.00REF
0 0 - 7°
\
0 % Ly NOTE:
C - Dimensions “D1” and “E1” do notinclude
mold flash.
b

\\\\\\\\\

/ \ Cl C
BASE METAL \ /

NN \\\\

WITH PLATING
SECTION B-B
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LQFP64 Ff3k

D—F—————————=

DI—E»

HEHHHHHHAHHHHHAHHE

O

AHHHHAHAHAAAARAA
SEEEEEEEEEEEELEL:

bJﬂiﬁ{?iéHHH%iHHHH
ﬁl

\\\\\\\\\\

/ \ cl C
BASE METAL \ /

NNNN \\\\

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 not include mold flash.
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LQFP48 Fj3t
7x7  Millimeter
A3 Symbol
, /\ \ AAZA Min Nom Max
\
J@MMMM/M[H . } i oo
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
bl 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
9% # D1 6.90 7.00 7.10
C
E 8.80 9.00 9.20
e D El 6.90 7.00 7.10
oo ]y
1A0ARRARAARS e
== . e 0.50BSC
I — |
e — L 0.40 - 0.65
 —— I —|
I — |
T — | E L1 1.00REF
I — |
 —— I —|
T — ) 0 - 7°
I — |
 —— I —|
| -] N(YTE:

H H H H H H H H HﬁH H I | - Dimensions “D1” and “E1” do notinclude

c BB mold flash.

DNANANANANG AN

WITH PLATING
SECTION B-B

HC32L170 &% /HC32L176 &% F Mt Revl.6 Page 87 of 98



FDSC £A%5%

HUADA SEMICONDUCTOR

QFN32 3
et} D —
4x4  Millimeter
Symbol
PIN 1# Min Nom Max
. A 0.70 0.75 0.80
Al 0 0.02 0.05
- - + - - = b 0.15 0.20 0.25
bl 0.14REF
c 0.18 0.20 0.25
L D 3.90 4.00 4.10
D2 2.70 2.80 2.90
| e 0.40BSC
! ! * =
[LElilJ]ﬁJ[L[LLlJT 1 Nd 2.80BSC
o HT E 3.90 4.00 4.10
<
E2 2.70 2.80 2.90
1;2 Ne 2.80BSC
. ] ‘ 3P
~ 000000 L 0.25 0.30 0.35
‘ = @
g ‘ A E 2 h 0.30 0.35 0.40
—- — ol - ———-—-S L/E RS
285 - R 122%122
- | ] (Mil)
o ‘ (@
| .
001000
1
EXPOSED THERMAL € .!‘
PAD ZONE Nd

BOTTOM VIEW
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LQFP100 #% (14mm x 14mm)
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NOTE:

— Dimensions are expressed in millimeters.
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LQFP80 # % (12mm x 12mm)
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NOTE:

— Dimensions are expressed in millimeters.
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LQFP64 % (10mm x 10mm)

FOSCEXESH
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— Dimensions are expressed in millimeters.
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LQFP48 #% (7mm x 7mm)
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NOTE:
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QFN32 #% (4mm x 4mm)
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8.3  ZZEIUiHA
DL g5 5 HH2E IR T 22 B0 1) Pin 1 A7 B ANE B Ui
LQFP100 #}% (14mm x 14mm) /LQFP80 # 3 (12mm x 12mm)

LQFP64 #% (10mm x 10mm) /LQFP64 #%E (7mm x 7mm)
LQFP48 #% (7mm x 7mm)

Pinl @ fﬂ
PN (581~8{i) f{ PN
PN (£89~12i) > @f Revision Code

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

QFN32 ## (4mm x 4mm)

Pinl+@

R ~—— Revision Code

PN (85-12fi1) —| = P N

Lot No. (8fi) ——=| I_Ot NO

VYL e
VEE:

- RS AR S AR R AT AR S, ATTAMEBE .
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B A ESR B LRI E T TAERS, & RE RS T; (°C) v PUZHIE T A A 24
T

Tj = Tamb + (Pp X 0j4)
o Tamb R TRE RO TAER B AR, BALEC;
o Oua R TRERN TAEM B R E, AL C/W;
o PoSE TR BN FBINFER 1O TIFEZ AN, A2 Wo O NS DIFE 2 i i) Top
X Vops /O WFEFR 24600 7 TAER VO 51~ A4 M Dhke, I0HEZM o ER/,
OO EAR € TAEPREGIR T AR A R I A S50 Ty, AT DUE H S By AT S VR B
S50 E Tio

Package Type and Size Thermal Resistance Junction-ambient Value (0;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

R 81 HEAAHEARIE
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Part Number HC32L176PATA-LQFP100 | HC32L176MATA-LQFP80 | HC32L176KATA-LQFP64 | HC32L176KATA-LQ64 HC32L176JATA-LQ48 HC32L170JATA-LQ48 | HC32L170FAUA-QFN32TR
Flash 128K 128K 128K 128K 128K 128K 128K
Memory
RAM 16K 16K 16K 16K 16K 16K 16K
Vo 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 v N V N v
PCNT 1 1 1 1 1 1 1
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 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 v N v N v N N
LVR N N v N N N v
Votage Vdd 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v
Package LQFP100(14*14) LQFP80(12*12) LQFP64(10*10) LQFP64(7*7) LQFP48(7*7) LQFP48(7*7) QFN32(4*4)
HEER fit3 23 BE 2% BE 2 Hi
BgE 0.5mm 0.5mm 0.5mm 0.4mm 0.5mm 0.5mm 0.4mm

VIR,

HERRE R N
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