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o HPWMEE H
o LRI BLE]

* AOSKERBNTE
THE5 b A T T H
HTRAY | THEE BT AT
HEIX B[R] 5%

1.11 FI'1M WDT

WDT (Watch Dog Timer) J&—/NA[ it & ) 20 f7 & 2%, /£ MCU S I Tt e
fir; P 10kHz (R ISP NAE T Bl IR0, e B sl gk 8212 1T
REGNFETH A ReEE WDT,

1.12 BHFEZRIPWREE UARTO0~UART3

4 38 F [F) 25 53 5 UK %% (Universal Asynchronous Receiver/Transmitter ), UARTO~UART3
i UART JEAINRE:
o XU R4 AR
* 8/9-Bit fE A HE KL
o REfFAER
e 1/1.5/2-Bit {5 1E47
o VUFHASIR AL fn s 2
* 16-Bit JRFR I
o ZHLEIR
o EEAEHDHE U )

* DMAC & 4iiE T+
o MRS
o RPN

1.13 HAT4MEEED SPI

2 B%[F) 20 # 4T#2 O (Serial Peripheral Interface)
SPI JE AR -
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I G T AT AT B A HLECE ML

PUZet&di T =, A TLIEME

FHULE 7 Bl ke AT B

FEHUE BRI ARECN PCLK/2, il 53RN 16M bps
MU I K 4 2 $0h PCLKY4, il {5 7 364 12M bps
] P B AT I A A A AR AT

SCHRFHT

8 RrEE M4, St R R IR AL

SCFE DMA SR/ 1]

1.14 12C Mk

2% 12C, K HATEIGE BN, RS2l £ 2 18] LA ) R AL 5 B
12C FEARHF M

SCREFMURIE AN, ML AU DY Fh AR

K HARTE(100Kbps) / HLiE (400K bps) / Erid(1Mbps) = TAE# %
SCRE T S FhkThEE

SCRE RS JETh AR

SCRE)T i bk

SRR WRIRAS A ) ThRE

1.15 NS 38 Buzzer

4 AMEMER S E R H Y Buzzer SR MAEIKANIMR . 128809 850 L AT SEfft 18mA
(¥ sink LU, TAMEH, AR EBIMI=RE .

1.16 FH4PR#EFR BBt CLKTRIM

PRI RS L, AT DAL A1 PO E Y A IR I PR HE A B RC I B, 7RI Y A A
RC I B A 56 A1 B A IR IN b2 15 AR IR
IS b R HE S A A«

o RHERE

HC32F17x RFVEHEF A Rev_1.8 Page 13 of 98



XA

1.17

1.18
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1.20

1.21

NEE S F
XIAOHUA SEMICONDUCTOR

o HAIAEE

o 32 LB BhTHECE RTINEIE

o 32 (AR R I B vt K e T A H
o 6 MSHR B

o 5 PR HER BHYR

o SRl

HFRTRES

REPUC ) RT R AAME /) 10 AT RANIRS, A wafer lot 55, VLI A4
= B4 UID #ilik~: 0x00100E74 - 0x00100E7D.

EHFTURRE CRC

CRCI16 74 ISO/IEC13239 HeaH 2 mi=l X0+ X2+X5+ 1,
CRC32 FF4& ISO/MEC13239 HZAH 2 il x32Hx204xB+x224x 04x 1 24x 4x 1 04x8 +x7

x> +xHx? +x+1

R R INFERERR AES

AES (The Advanced Encryption Standard) & 3% [E [E ZFRAER AW 5L (NIST) 7E 2000
10 A 2 HIERE A H B M E bt . AES 141K B 2 4 128 Bit, i 47K
JE 32 FF 128/192/256 Bit.

EFENBUR AR TRNG

TRNG & P HEEHLEC A S, R A LA

B2 ADC

SN RA I 12 AOEROE I AL e iy, 76 24MHZzADC 4R TAERE, SRARZRIA
F| 1Msps. ZHHEA RS PRHERIE (1.5V 3% 2.5V) SiMAMITH NS R IR HLE -
30 MR NIEIE, G 26 BRAMTE M. 1 BRAREE RS S, 1% 1/3 HYEE
JE. 1 B$AE BGR 1.2V HJk. DAC Akt . NERISIREES:, wIll&E =t T
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1.22

1.23

1.24

MfES.
SAR ADC FE ARG -
o 12 frFERE
e 1Msps FEIRIERE
o 30 MaNEIE, R 26 BAMBERBA . 1 BRANEREAERESBEE. 1B 1/3
AVCC HJE. 1 A% BGR 1.2V HJE. DAC ¥
o 4FZHY: AVCC HJE. ExRef 51, WE 1.5V ZFH ML, WHE 2.5V ZHHE;
* ADC HJHJEHAVEE: 0~Vref;
o A PRRHRE PRI T AR A e B\ I S | ISR BN
o B NIETE FE S R
o RMFAIECE ADC [ s R ;
o NEHREREEAE, WTIE S EPUE S
o SRR ASNEEBIR ADC Feffe, ARG T DIAEIE 5L a4 (1 S 4

Bogike it DAC

1 J#IE 12bit S00Ksps DAC, A] LAHEAT BB 4

R EES VC

N 3 % VC, &R 8 i R/ B . 16 /NTECE RSB EE, 11 Na]
M B AN N IBIE s S AN IR OEIE, L 1 B R A AR R 1 B
## BGR 2.5V ZH%HE. 1 BN BGR 1.2V HJIE. 18 64 By K. VC il
HLIE A E N 88 TIMO/1/2/3 50 9wAE it 801 PCA gk, 1145, ATHE sl A . w]
WRYE ETb N B A 0 W, MIRDIFERRE U R MCU . v] IC B IR A B D fE

KB ERHEE LVD

o s L R B F e R R A TR . 16 R ER R A TIME (1.8~3.3V). AIHEE EF
/R BEA S P A b W e A7 . B A S i L A A T B PR AR AR B R T R
LVD JEA%RE

o 4 PRISIIVE, AVCC. PC13. PB08. PB07;
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o 16 BTEMEAE, 1.8~3.3V Alik;

o SMMALME, . EFHE. FRIBAES
o 2 PR EER, AL, Tl

o SIUEMKACE, BiibiRfidA;

o R&IRAThRE, WP,

1.25 IBHEBCKE OPA

OPA FTLA FALFL, 3 I T ] 5 WG AL R BRBE B850 . T BME 9 DAC ffth 4877 2
s . LA B2 A

1.26 Wea¥EH|2% LCD

LCD &l #8 /& —gE H T R 0I5 R a4 (LCD) M4l s/ ka4, &% A
8 NMAHmT (COM) Ml 48 NXBtim+ (SEG), HLAIKZ) 208 (4x52)8% 384 (8x48)
A~ LCD EMgItE. W LUEBE A REUEF K, SCRFAF R . R HLE 43
AL . SCRF DMA RS0 1L 4
LCD B:ARR::
o 1 R IE MR R
RS 124 1/30 1/4. 16 F1 1/8 b,
TR 124 13 WA
Z ik 16 NP7 1 LCD ¥ RAM.
AL A BCE LCD 1% G
3 PR A A T 2
— WIS R AN R, AMBEA R
— Al B C B R B 4y s 5 SR D, AT VLS LCD THBR T 75 14 L LA
TR IR LCD #2887 7E Active. Sleep. DeepSleep fiz N /T &R .
A 2 T R
SCHE LCD [NKR D fg AT e B 2 B N BRATR
AL LCD X Befl 2 3t 51 JImT e B 987 sl o e .
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1.27 AR RS

1.28

1.29

RN T 5, SRA R DIRER SR E:, B S PRiERGART Keil/ TAR “FiHAJT
R o SCRF 4 DAEIRT R LAR 2 AT

FRREIRE I

SCRE PR TERITE. BLmTE.

SRR AR AL BN ISP PR SWD Hrs

SCHF — g 1 ISP 1S SWD B 3L A SWD i .

MBI BOOTO (PRI &N E S, SO R TAET ISP Zifefst, s ISP Pril
X} Flash AT 4R FE

MG A BOOTO (PF11) ERMINKHE T, & TAEFH 8, &R AT Flash I
FEFPARRY, F@E SWD it Flash 247 4w 7% .

m etk

I RN ORI %, IR B TIRE R SEI 1 Es .
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NEESHE

CPU/{LTE
32: 32bit

FEamPEE
F:1#BHA

CPUZH!
1: Cortex-MO+

4 BE IR 18
7. Shic#Y

Theelic 2 1R 512
0:BLE1L
6: icE4

5| B

F: 32Pin/ J: 48Pin
L: 52Pin / K: 64Pin
M: 80Pin / P: 100Pin

FLASH&E &
A: 128KB

S il
T: LQFP
U: QFN

IMERETEE
A: -40-85°C, T4k
H: -40-85°C, &5RA T4k

HC32F17x R EHEF M Rev_1.8 Page 18 of 98



=l e 2
XASCre%S#

22 IThee
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PR F176PATA F176MATA F176KATA F170LATA F170JATA F170FAUA
F170JATH
B 100 80 64 52 48 32
GPIO 3| %L 88 72 56 44 40 26
VA Cortex MO+
CPU
B 48MHz
YR R Y 1.8 ~5.5V
B HL YR B HL YR
13 Y -40 ~ 85°C
PR IhEE SWD itz 0
nE— R Y HF
UARTO0/1/2/3 UARTO/1 UARTO/1
WERN SP10/1 SPI0/1 SPIO
12C0/1 12C0/1 12C0/1
B e 2 TIMO/1/2/3
SET B N
HYER 8% TIM4/5/6
12 i AID 5 8% 24ch 23ch 19ch 17ch 8ch
12 fi7 DIA B4 d% 1lch
PO I EE A VCO0/1/2
S 1 v 88 72 56 44 40 26
(qEERE Rl E=R A 1
PA S R AR
. RCH 4/8/16/22.12/24MHz
it
R 4R
Bl RCL 32.8/38.4kHz
i tav
W pLL 8~48MHz
Fh S v T
» 4~32MHz
PRAR o
[EQILERS Max 4ch
Flash Zz 4= {x3" XHF
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XTHO/PFO1| 13 63 |PC06/SEG4
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PE04| 3 58 [PA13/SWDIO
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PC13| 6 55 |PA10/COM1L
XTLI/PC14] 7 54 |PA09/COMO
XTLO/PC15] 8 53 |PAO8/SEGO
XTHI/PF0O| 9 52 |PC09/SEG1
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XTHO/PFO1] 6 43 [PA10/COMI1
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SEG26/PCO1| 9 40 |PC09/SEG1
SEG25/PC02| 10 39 |PCO8/SEG2
SEG24/PCO3| 11 38 |PCO7/SEG3
AVSS| 12 37 |PCO6/SEG4
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32 5IMIZhEEBRA

LQFP100

© 0O N OO o1 b WO DN P
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14
15
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22
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LQFPS0

1

A oD

o N oo o

10

11

12

13

14

15

16
17

LQFP64

A w0 NN -

10

11

12
13

LQFP52 LQFP48 QFN32
1 1 1
2 2
3 3
4 4

5 4
6 6 5
7 7 6
8
9
10
11 9 7

NAME
PE02
PEO3
PEO4
PEOQ5
PEQ6
VCAP
PC13
PC14
PC15
PF09
PF10
PFOO

PFO1

RESETB
PCO00

PCO1

PC02

PCO03

PF02
AVSS
AVCC
PFO3

DIGITAL
PCA_ECI
PCA_CHO
PCA_CH1
PCA_CH2
PCA_CH3

TIM3_CH1B

TIMO_CHA
TIMO_CHB
12C0_SDA
UART1_TXD
12C0_SCL
TIM4_CHB
UART1_RXD

UART1_CTS
UART2_RTS

TIM5_CHB
UART1_RTS
UART2_CTS

SPI1_MISO
UART2_RXD

SPI1_MOSI
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
VCZ1_INN3
SEG24
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24
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29
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12

13

14

15

16

QFN32
10

11

12 8

13

14 9

NAME
PAOO

PAO1

PAO2

PAO3

DVSS
DvCC
PF04
PFO5
PAO4

DIGITAL

UARTL_CTS

TIMO_ETR
VCO_OUT

TIM1_CHA
TIM3_ETR
TIMO_CHA

UART1_RTS

TIMO_CHB
TIM1_ETR
TIM1_CHB
HCLK_OUT
SPI1_MOSI

UART1_TXD

TIMO_CHA
VC1_OUT

TIM1_CHA
TIM2_CHA
PCLK_OUT
SPI1_MISO

UART1 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

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_INPS8
VCO_INN4
VC1_INP4
DAC_OUT
OPA_OUTO
SEG19
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XASC

LQFP100
30

31

32

33

34

35

36

XIAOHUA SEMICONDUCTOR

LQFPS0
25

26

27

28

29
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31

LQFP64
21

22

23
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17 15
18 16
19 17
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21 19

QFN32
10

11

12

13

14

NAME
PAO05

PAO6

PAQ7

PC04

PC05

PB0O

PBO1

DIGITAL
SPI0_SCK
TIMO_ETR
PCA_ECI
TIMO_CHA
TIM5_CHB
XTL_OUT
XTH_OUT

SPI0_MISO
PCA_CHO
TIM3_BK
TIML_CHA
VCO_OUT
TIM3_GATE

SPI0_MOSI
PCA_CH1
HCLK_OUT
TIM3_CHOB
TIM2_CHA
VC1_OUT
TIM4_CHB
TIM2_ETR
IR_OUT
VC2_OUT

TIM6_CHB
PCA_CH4

PCA_CH2
TIM3_CH1B
TIM5_CHB
RCH_OUT
RCL_OUT
PLL_OUT

PCA_CHS3
PCLK_OUT
TIM3_CH2B
TIM6_CHB
VC2_oUT
TCLK_OUT

ANALOG
AIN5
\VCO_INP9
VCO_INN5
VC1_INP5
VC2_INPO
VC2_INNO
OPA_OUT1
SEG18
AING
VCO_INP10
\VCO_INN6
OPA_OUT?2
SEG17

AIN7
VCO_INP11
VCO_INN7
OPA_OUT3
SEG16

AIN14
\VCO_INN8
OPA_OUT4
SEG15
AIN15
VCO_INN9
OPA_INN
SEG14
AINS
VCO_INN10
VC1_INNG
OPA_INP
SEG13

AINY/EXVREF
VC1_INP6
VC1_INN7
VC2_INP1
VC2_INN1
SEG12
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23
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QFN32

15
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NAME
PB02

PEO7

PEO8

PEQ9

PE10

PE11

PE12

PE13

PE14

PE15

PB10

PB11

DVSS
DVCC

DIGITAL
PCA_ECI
TIM4_CHA
TIM1_BK
TIMO_BK
TIM2_BK

TIM3_ETR

TIM3_CHOB

TIM3_CHOA

TIM3_CH1B

TIM3_CH1A

TIM3_CH2B
SPI0_CS
UART3_CTS
TIM3_CH2A
SPI0_SCK
UART3_RTS
TIM3_CHOB
SPI0_MISO
UART3_RXD
TIM3_BK
SPI0_MOSI
UART3_TXD

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

ANALOG
AIN16
VC1_INP7
VC1_INNS
SEG11

VC2_INP2

VC2_INP3

VC2_INP4
VC2_INN2
SEG51

AIN25
VC2_INP5
SEG50
AIN24
VC2_INP6
SEG49
AIN23
VC2_INP7
VC2_INN3
SEG48
AIN17
VC1_INP8
SEG10

AIN18
VC2_INP8
VC2_INN4
SEG9
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LQFP100 LQFP80 LQFP64
o1 41 33
52 42 34
53 43 35
54 44 36
55 45

56 46

57 47

58 48

59

60

61

62

63 49 37

HC32F17x R EHEF M Rev_1.8

LQFP52 LQFP48

27

28

29

30

31

QFN32
25

26

27

28

NAME
PB12

PB13

PB14

PB15

PD08
PDO09

PD10

PD11

PD12

PD13

PD14

PD15

PC06

DIGITAL
SPI1_CS
TIM3_BK
TIMO_BK
TIM6_CHA

SPI1_SCK
12C1_SCL
TIM3_CHOB
TIM1_CHA
TIM1_GATE
TIM6_CHB

SPI1_MISO
12C1_SDA
TIM3_CH1B
TIMO_CHA
TIM1_BK

SPI1_MOSI
TIM3_CH2B
TIMO_CHB
TIMO_GATE

UART2_RTS
UART2_RX
UART2_TX
UART2_CTS

PCA_CHO
TIM4_CHA
TIM2_CHA
UART3_RXD

ANALOG
AIN19
VC1_INP9
SEG8

AIN20
VC1_INP10
SEG7

AIN21
VC1_INP11
VC2_INP9
VC2_INNS5
SEG6
AIN22
SEG5

SEG47
VC2_INP10
SEG46
VC2_INP11
VC2_INNG6
SEG45
VC2_INP12
VC2_INN7
SEG44
SEG43

SEG42

SEG41

SEG40

SEG4
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LQFP100 LQFP80 LQFP64
64 50 38
65 51 39
66 52 40
67 53 41
68 54 42
69 55 43
70 56 44
71 57 45

HC32F17x R EHEF M Rev_1.8

LQFP52 LQFP48

32

33

34

35

36

37

29

30

31

32

33

QFN32

18

19

20

21

22

NAME
PCO7

PC08

PC09

PAO8

PAO9

PA10

PA1l

PA12

DIGITAL
PCA_CH1
TIM5_CHA
TIM2_CHB
UART3_TXD

PCA_CH2
TIM6_CHA
TIM2_ETR
UART3_CTS

PCA_CH3
TIM4_CHB
TIML_ETR
UART3_RTS

UARTO_TXD
TIM3_CHOA
TIM1_GATE
TIM4_CHA
TIM3_BK
UARTO_TXD
TIM3_CH1A
TIMO_BK
12C0_SCL
HCLK_OUT
TIM5_CHA
UARTO_RXD
TIM3_CH2A
TIM2_BK
12C0_SDA
TIM2_GATE
PCLK_OUT
TIM6_CHA
UARTO_CTS
TIM3_GATE
12C1_SCL
VCO_OUT
SPI0_MISO
TIM4_CHB
UARTO_RTS
TIM3_ETR
12C1_SDA

ANALOG
VC2_INP13
VC2_INNS
SEG3

SEG2

SEG1

SEGO

COMO

COM1

COM2

COM3
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LQFP100 LQFP80 LQFP64

72 58 46

73 59 47
60 48

74

75

76 61 49

77 62 50

78 63 51

79 64 52

80 65 53

81 66

82 67

83 68 54

84 69

85 70

HC32F17x R EHEF M Rev_1.8

LQFP52 LQFP48

38

39

40

41

42

34

35

36

37

38

QFN32

23

24

25

NAME

PA13

PFO6

PFO7

DVSS
DVCC
PA14

PA15

PC10

PC11
PC12

PD0O0
PDO1
PDO02

PD03

PD04

DIGITAL
VC1_OUT
SPI0_MOSI

IR_OUT
UARTO_RXD
LVD_OUT
TIM3_ETR
VC2_oUT

ANALOG

SWDIO

12C1_SCL
UARTO_CTS

12C1_SDA
UARTO_RTS

UARTL TXD SWCLK
UARTO_TXD
TIM3_CH2A
LVD_OUT
RCH_OUT
RCL_OUT
PLL_OUT
SPI0_CS
UART1_RXD
TIMO_ETR
TIMO_CHA
TIM3_CH1A

PCA_CH2 COMA4/SEG39

PCA_CH3 COM5/SEG38

PCA_CH4 COMG6/SEG37

SPI1_CS
SPI1_SCK
PCA_ECI
TIML_ETR

COM7/SEG36

UART1_CTS
SPI1_MISO

UART1_RTS
SPI11_MOSI
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LQFP100 LQFP80 LQFP64
86

87

88

89 71 55
90 72 56
91 73 57
92 74 58
93 75 59
94 76 60
95 77 61
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LQFP52 LQFP48

43

44

45

46

47

48

49

39

40

41

42

43

44

45

QFN32

26

27

28

29

30

31

NAME
PD05

PD06

PDO7

PB0O3

PB04

PBO05

PBO6

PBO7

BOOTO
/PF11
PB08

DIGITAL
UART1_TX

UART1_RX

UARTL1_TX

SPI0_SCK
TIMO_CHB
TIM1_GATE
TIM3_CHOA
XTL_OUT
XTH_OUT

SPI0_MISO
PCA_CHO
TIM2_BK
UARTO_CTS
TIM2_GATE
TIM3_CHOB

SPI0_MOSI
TIM1_BK
PCA_CH1
UARTO_RTS

12C0_SCL
UARTO_TXD
TIM1_CHB
TIMO_CHA
TIM3_CHOA

12C0_SDA
UARTO_RXD
TIM2_CHB
TIMO_CHB

12C0_SCL
TIM1_CHA
TIM2_CHA
TIMO_GATE
TIM3_CH2A
UARTO_TXD

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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96 78 62 50 46 PB09 12C0_SDA  SEG28
IR_OUT
SPI1_CS
TIM2_CHA
TIM2_CHB
UARTO_RXD

97 PE0O TIM1_CHA

98 PEO1 TIM2_CHA

99 79 63 51 47 32 DVSS

100 80 64 52 48 DVCC
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XIAOHUA SEMICONDUCTOR

XA

BAN G| B Th B8 i PSEL Arsskdb 4745, v WL T K.

Px_SEL

0 1 2 3 4 5 6 7
PAO0 | UARTL_CTS TIMO_ETR VCO_OUT TIM1_CHA TIM3_ETR TIMO_CHA
PAO1 | UARTI_RTS TIMO_CHB TIM1_ETR TIM1_CHB HCLK_OUT SPI1_MOSI
PA02 | UARTI_TXD TIMO_CHA VC1_OouT TIM1_CHA TIM2_CHA PCLK_OUT SPI1_MISO
PAO3 | UARTI_RXD TIMO_GATE TIM1_CHB TIM2_CHB SPI1_CS TIM3_CHI1A TIM5_CHA
PAO4 | 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 | SPI0_MISO PCA_CHO TIM3_BK TIM1_CHA VCO_OUT TIM3_GATE
PAO7 | SPI0_MOSI PCA_CH1 HCLK_OUT TIM3_CHOB TIM2_CHA VC1_OouT TIM4_CHB
PAO8 | UARTO_TXD TIM3_CHOA TIM1_GATE TIM4_CHA TIM3_BK
PA09 | UARTO_TXD TIM3_CH1A TIMO_BK 12C0_SCL HCLK_OUT TIM5_CHA
PAI0 | UARTO_RXD TIM3_CH2A TIM2_BK 12C0_SDA TIM2_GATE PCLK_OUT TIM6_CHA
PA1l | UARTO_CTS TIM3_GATE 12C1_SCL VCO_OUT SPI0_MISO TIM4_CHB
PA12 | UARTO_RTS TIM3_ETR 12C1_SDA VC1_0oUT SP10_MOSI
PAI3 | IR OUT UARTO_RXD LVD_OUT TIM3_ETR VC2_0ouT
PA14 | UARTL_TXD UARTO_TXD TIM3_CH2A LVD_ouUT RCH_OUT RCL_OUT PLL_OUT
PA15 | SPIO_CS UART1_RXD TIMO_ETR TIMO_CHA TIM3_CH1A
PBO0 | PCA CH2 TIM3_CH1B TIM5_CHB RCH_OUT RCL_OUT PLL_OUT
PBO1 | PCA CH3 PCLK_OUT TIM3_CH2B TIM6_CHB VC2_0ouT TCLK_OUT
PB02 PCA_ECI TIM4_CHA TIM1_BK TIMO_BK TIM2_BK
PBO3 | SPI0_SCK TIMO_CHB TIM1_GATE TIM3_CHOA XTL_OUT XTH_OUT
PBO4 | SPI0_MISO PCA_CHO TIM2_BK UARTO_CTS TIM2_GATE TIM3_CHOB
PBO5 | SPI0_MOSI TIM1_BK PCA_CH1 UARTO_RTS
PBO6 | 12C0_SCL UARTO_TXD TIM1_CHB TIMO_CHA TIM3_CHOA
PBO7 | 12C0_SDA UARTO_RXD TIM2_CHB TIMO_CHB
PB0O8 | 12C0_SCL TIM1_CHA TIM2_CHA TIMO_GATE TIM3_CH2A UARTO_TXD
PBO9 | 12C0_SDA IR_OUT SPI1_CS TIM2_CHA TIM2_CHB UARTO_RXD
PBI10 | I12C1_SCL SPI1_SCK TIM1_CHA TIM3_CHI1A UARTL_RTS
PB11 | 12C1_SDA TIM1_CHB TIM2_GATE TIM6_CHA UART1_CTS
PB12 | SPI1_CS TIM3_BK TIMO_BK TIM6_CHA
PB13 | SPI1_SCK 12C1_SCL TIM3_CHOB TIM1_CHA TIM1_GATE TIM6_CHB
PB14 | SPI1_MISO 12C1_SDA TIM3_CH1B TIMO_CHA TIM1_BK
PB15 | SPI1_MOSI TIM3_CH2B TIMO_CHB TIMO_GATE
PC00 UART1_CTS UART2_RTS
PCO1 TIM5_CHB UART1_RTS UART2_CTS
PCO2 | SPI1_MISO UART2_RXD
PCO3 | SPI1_MOSI UART2_TXD
PC04 TIM2_ETR IR_OUT VC2_0oUT
PCO5 TIM6_CHB PCA_CH4

HC32F17x R EHEF M Rev_1.8
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AN m | XIAOHUA SEMICONDUGTOR
PCO06 PCA_CHO TIM4_CHA TIM2_CHA UART3_RXD
PCO7 PCA_CH1 TIM5_CHA TIM2_CHB UART3_TXD
PCO08 PCA_CH2 TIM6_CHA TIM2_ETR UART3_CTS
PCO09 PCA_CH3 TIM4_CHB TIM1_ETR UART3_RTS
PC10 PCA_CH2
PC11 PCA_CH3
PC12 PCA_CH4
PC13 TIM3_CH1B
PC14
PC15
PDO00 SPI1_CS
PDO1 SPI1_SCK
PD02 PCA_ECI TIM1_ETR
PDO03 UART1_CTS SPI1_MISO
PD04 UART1_RTS SPI1_MOSI
PDO05 UART1_TXD
PD06 UART1_RXD
PDO7 UART1_TXD
PDO08
PDO09
PD10
PD11
PD12 UART2_RTS
PD13 UART2_RXD
PD14 UART2_TXD
PD15 UART2_CTS
PEOO TIM1_CHA
PEO1 TIM2_CHA
PE02 PCA_ECI
PEO3 PCA_CHO
PEO4 PCA_CH1
PEOS PCA_CH2
PE06 PCA_CH3
PEQ7 TIM3_ETR
PEO8 TIM3_CHOB
PEO9 TIM3_CHOA
PE10 TIM3_CH1B
PE11 TIM3_CH1A
PE12 TIM3_CH2B SPI0_CS UART3_CTS
PE13 TIM3_CH2A SPI0_SCK UART3_RTS
PE14 TIM3_CHOB SPI0_MISO UART3_RXD

HC32F17x R EHEF M Rev_1.8
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(VY m | XIAGHUA SEMICONDUCTOR
PEL5 | TIM3_BK SPI0_MOSI UART3_TXD
PFOO | 12CO_SDA UARTL_TXD
PFO1 | 12C0O_SCL TIM4_CHB UARTL_RXD
PFO2
PFO3
PFO4
PFO5
PFO6 | I2C1_SCL UARTO_CTS
PFO7 | 12C1_SDA UARTO_RTS
PFO9 | TIMO_CHA
PFI0 | TIMO_CHB
PF11

HC32F17x R EHEF M Rev_1.8
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- INEETHF

XASC

XIAOHUA SEMICONDUCTOR

3.3 HEHEESHH

Bk 5| 4 R iR
CER DVCC A=V
AVCC FEEHUL LS
DVSS ot
AVSS T
VCAP LDOWN it it (X PR N HLERAE A, 75 AhEA/NT-1uF
(1 A2
ISP BOOTO LA BOOTO (PF1L) B vm -, &7 TIETISP
AR, AL ISP EMSUN Flashidk 4T 9w A o
M AL BOOTO (PF11) B HNMLHE, &K T/ETH
PR, R PUATFlash N IFEPARED, AT id i SWD RSk
Flashi#t 17 4w 2 .
ADC AINO~AIN23 ADC #i \iHiE0~23
ADC_VREF ADCHMT 5% ik
VC VCINO~VCIN15 VC #iA0~15
VCO_OUT VCOLt 4
VC1_OUT VC1HE %
VC2_OUT VC2 b
LVD LVDINO CERER RIETPNG
LVDIN1 FEL ATl A\ 1
LVDIN2 FEL ATl A\ 2
LVD_OuUT FEL s Ao 0 i
OPA OPA_INN OPA T i A\
y=0~4 OPA_INP OPA IE3fi i A
OPA_OUTYy OPA%i
LCD COMXx LCD 7~ 3umian
x=0~7 SEGy LCDIX B t
y=0-52 VLCDz AN R BHAR S, A0 H AR A FH A
z=1,2,3H
UART UARTX_TXD UARTXE ¥ 2 15 i
x=0,1,2,3 UARTX_RXD UARTxE £z i
UARTX_CTS UARTX CTS
UARTX_RTS UARTX RTS
SPI SPIx_MISO SPIAH F ML N ML H EAR (S 5
x=0,1 SPIx_MOSI SPIAEH F A4 H MM LI AR S 5
SPIx_SCK SPIA I 25 5
SPIx_CS SPI Jrik
12C I2Cx_SDA I2CHE AR5

HC32F17x R EHEF M Rev_1.8
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x=0,1 12Cx_SCL [2CHLELI Bl {5 5

i SE I 5% TIMx_CHA Timer R34 LL B HHA

TIMx TIMx_CHB Timer (4l 4\ FE BB

X=0.1.2 TIMx_ETR Timerff1 4N EER NG 5
TIMx_GATE Timerf¥) #5155

1 FH 7E I TIM3_CHyA Timer (4 24 A LB A

TIM3 TIM3_CHyB Timerf3H H A\ FLE B

y=0.1.2 TIM3_ETR Timer 5B THEAE 5
TIM3_GATE Timerf [ 142455

nrgmfE 5] | PCA_ECI AN I ey N 1E S

PCA PCA_CHO TR H/PWMATH O
PCA_CH1 Tl AR AL B IPWM S 1
PCA_CH?2 TR LB IPWME 2
PCA_CH3 iR 4 A EC B HIPWME 3
PCA_CH4 RGN H/PWM A 4

T B A TIM4_CHA Advanced Timerd LbAsefn /A 3k N\ A

Advanced Timer | TIM4_CHB Advanced Timerd Lvs g H A 3K 5 N\ i B
TIM5_CHA Advanced Timer5 Ay H /4 SR A\ s A
TIM5_CHB Advanced Timer5 Fb g H /4 354 N\ 3B
TIM6_CHA Advanced Timer6 b4 /4 $E50 A\ Bl A
TIM6_CHB Advanced Timer6 Lt H /4 385 N\ i B

o
VEE:

* 3-1 HEPES U

— 10 ¥ N B AR N S BARES , PRBRAS AR S ARIRAS 3 AR 2 BT AR 3 IR

HC32F17x R EHEF M Rev_1.8
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XA

INEETHF

XIAOHUA SEMICONDUCTOR

ThREHE R

SWDIO
SWCLK

PFOO---PFO7
PF09---PF11

UARTx_TXD
UARTx_RXD
UARTx_CTS
UARTx_RTS

}

POR
BOR

}

PLL
RCH
RCL

@AVCC

LDO

XTL

DAC_OUT } DAC(12bit)

COMO---COM7
SEG00---SEG48

AINOO

AIN25

VCx_INO

VCx_IN15
VCx_OUT

LVD_IN1
LVD_IN2
LVD_IN3

LVD_ouT

OPA_INN
OPA_INP
OPA_OUTO

OPA_OUT4

}
}
}

ARM | ..  Flash
Cortex-MO+ | ] Up to 128 KB
NVIC
SWD Bus
Matrix
SRAM
— —
DMAC K ~— Upto 16 KB
CRC AES
GPIO Portx
x=A,B,C,D,E
GPIO PortF ) TRNG
AHB to APB
bridge SysCtrl
UARTX
x=0,1,2,3
RS
Ne—
LCD EEE— wDT
ADC(12bit) < CLKTRIM
VCx
x=0,12 C——
@AvVCC
BGR
N
LvD < d Vref
OPA (—————— —— TempSensor

XTH

Ao A

@bvcC

TIM3

TIMx
x=0,1,2

TIMx
x=4,5,6

PCA

12Cx
x=0,1

SPIx
x=0,1

PCA CH1
PCA_CH2
PCA_CH3

AvCC
AVSS
Dvcc
RESET

DvCC
DVSS
VCAP

XTLI
XTLO

XTHI
XTHO

TIM3_BK
TIM3_ETR
TIM3_GATE

TIM3_CHOA
TIM3_CHOB
TIM3_CH1A

TIM3_CH1B
TIM3_CH2A
TIM3_CH2B

TIMx_BK

TIMX GATE

TIMx_CHA
TIMx_CHB

PCA_ECI

PCA_CH4
12Cx_SDA
12Cx_SCL

SPIx_CS/SSN

SPIx MOSI
SPIx_MISO

HC32F17x R EHEF M Rev_1.8
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n XIAOHUA SEMICONDUCTOR

5  FFEXBRUNE

0xe010_0000

0xe000_0000

0x4002_2000

0x4002_0000

0x4000_6000

0x4000_4000

0x4000_0000

0x2000_4000

0x2000_0000

0x0002_0000

0x0000_0000

R

CMO+ Internal
Peripheral

PORT Ctrl 1

AES

DMAC

PORT Ctrl 0

CRC

RAM Ctrl

Flash Ctrl

AHB

APB1

APBO

SRAM (16kByte)

TSNg 9dv

UART3

UART2

LCD_CTRL

TIM3

FLASH (128KkByte)

1. port ctriffdi sy 7Bt IE

0sng gdv

Analog Ctrl

System Ctrl

CLKTRIM

PCA

TIMO/1/2/WDT

SPIO

12Cco

UARTO/1

0x4004_0000
0x4003_0400
0x4003_0000

0x4002_2000
0x4002_1c00
0x4002_1800
0x4002_1400

0x4002_1000
0x4002_0c00
0x4002_0900
0x4002_0800

0x4002_0400
0x4002_0000

0x4000_67FF
0x4000_6400
0x4000_6000
0x4000_5c00
0x4000_5800
0x4000_5400
0x4000_5000
0x4000_4c00
0x4000_4800
0x4000_4400
0x4000_4000
0x4000_3c00
0x4000_3800
0x4000_3400
0x4000_3000
0x4000_2c00
0x4000_2800
0x4000_2400
0x4000_2000
0x4000_1c00
0x4000_1800
0x4000_1400
0x4000_1000
0x4000_0c00
0x4000_0800
0x4000_0400
0x4000_0000

HC32F17x R EHEF M Rev_1.8

Page 43 of 98




=l e 2
XASCre%S#

0x2000_4000

0x2000_0000

0x0002_0000

0x0000_0000

TR

SRAM
(16KByte)

TR

FENAFX
(128KByte)
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X
6

— INEETHF

m

XIAOHUA SEMICONDUCTOR

ST N P e i

DvCC

DvCC

10K

100nF

\\}—Q

Wr [T L

100nF I T

1.8 -55V b

1.8 -5.5V >

b

| RESETB

| VCAP

| DVCC

] DVSS

] AVCC

] AVSS

SWCLK [

SWDIO [

BOOTO [

dSl ® AMS

}

N
e

— AVCC 5 DVCC HJE W Z5AH A .

— RELRYRARTE BN RS, AR E R N AR E
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XASChrExSH

7 B SR
7.1 WR&AME

BRARRERIVEN, DA R AR L VSS kit

711 BRADMRREE

PRARSREHI U, FEAE -k BB 100%™ S AE AR B Ta=25°C F1 Ta=Tamax T
AT (1R T amax 55358 5 35 152 S0 1R DT ), T A /N AR B R AR 7 S35 1A B S50 B
e E R A3 24 1 R AR B LRAIE

FEREAN RS T 07 MR T B I8 I 25 G VAl . BRI/ B Z R AR B A
ASHEAF=EE P AT IR 7R 45 A VTl 1 2R, S /N B KB R il R AR S
ST S5 (B P NI = A5 PR R A 29 A (P 3843 2) 15 51

712 BRIHE

B4 Al U0 B, B B 2 FE T Ta=25°C M1 VCC=3.3V(1.8V < VCC < 5.5V HJETE ).
XA T B T i AR E R

AU ADC RS UE 2 B I — ARk L ICR R, TERTR IR E BT IS 21,
905%™ i I iR 72 /N T35 T 45 tH I AUE (T 39425) .
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XASC

XIAOHUA SEMICONDUCTOR

72  #EXTBRRBIEE
HNAE 2R A b B A8ty an SRR I Aa X B RAUE (B AR A HFME, TTRES FEES K A
PR . X L RS H B AR SZ I i KA, A BRI LA T 284 I D Re M A
Toim. wefh KA TAETE B RIS AE N SR ma a3 AF 1 vl S
5 i fx/ME KA <k v
VCC - VSS AR 3 At FL L R (B AVCCHIDVCC) ™ -0.3 5.5 \Y;
Vin 15 5 _E R B @ VSS-0.3 VCC +0.3 \Y/
| AVCCX | ANTEISE L 5| BRI Ta) 0 s 22 50 mvV
| VSSX - VSS | | ANt 5] 2 8] i H R 22 50 mV
Vesp(HBM) ESD# L% FE R (N A5 ) SRS UNE IR 2 vV
*7-1 HRRRE
1. B HEFEDVCC,AVCC)RIHL(DVSS, AVSS) 5|l 25 is £ 74 3 B A5 e VFTE N IR R R 45 L
2. Invemo 285 AN AT DL S IR, BIARIE Vin AN IS H 5 KR - anRASBELRIIE Vin A H o K E,
FARUEAE MR IR Lo AL R KAE . 24 Vin>VCC B, B — AN IERTENER; 2 Vin<VSS B,
B AEN .
e i wKE® <R VA
Ivee 21k DVCC/AVCC H IR £& 1) 2 B AL (L B ER AT © 300 mA
Ivss 223V SSHILZR S LA (7 HY ERL IR © 300 mA
AT = OFNF 5] 5| B 7y B HH E HL 25 mA
lo AT R ORI HI 5| 1 _E )% H i -25 mA
RESETB3| I EN LA +-5 mA
Iinaeing® @ XTHIXTHIS] BIATXTLIXTLIS] 1 N B +-5 mA
Hot 51 B N AL +/-5 mA
> ey @ BT A 1OFN 2§l 51 B i =3 N @ +/-25 mA
* 72 HERE
1. B HEIEDVCC,AVCC)AIHL(DVSS,AVSS) 5| il gk & E R AN UV B N s R4 L.
2. InuemZE5 AT DR B RRFR, BIORIE Vi AN R KE . WERAREARAE Vi A g K E, B RIE
TEANBBR ] T ey MBI Hig KME. 2 VieVCC B, B — N IERTENER: 2 Vin<VSS B, H— A EFEAN
I o
3. REENERS TSR R
4. ) VO DIFEBAENBTN, Y1 nem i E N IE FFEAN RS R AEN BRI 4082 . %45

HC32F17x R EHEF M Rev_1.8
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5 ik A FRLAT
TstG AR Y -60 ~ + 150 °C
T K EEE 105 °C

® 73 T
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XBSChr&xSH
73 TAEZ&AME

731 BRIEXE

e S %At B /ME S PN <R (v
fucik N 8 AH BN 4 4 %8 0 48 MHz
frcLko A #SAPBOIN i 41 3% 0 48 MHz
frciki N 3 APB LI il i 2 0 48 MHz
DvCC et oy TAR LS 1.8 55 v
AVCCO | FILER4 TAEHE %2 5DVCC@AH[A 1.8 5.5 Vv
Pp DIZRFEEL Ta=85°C LQFP100 476 mw

LR FEBL Ta=85°C LQFP80 465 mw

TR FERL Ta=85°C LQFP64 455 mw

TR FERL Ta=85°C LQFP48 364 mw

DFRFEEL Ta=85°C QFN32 357 mw

Ta PRI IR BRI -40 85 °C
R IHFE® -40 105 °C

Ty ZEIREYE -40 105 °C

* 7-4 WHTESRM
1. XffH ADC B, & ADC S S40.

2. BRI EIEA DVCC 1 AVCC i, 78 L ANEF #1E ], DVCC fil AVCC Z i % fe A 300mV
HIZ 5.

3. TEBURMIIFAEMAPRE T, RE T A Tinao Ta 7T LAY JEEEXAEH

7.3.2 _LEHAE BN K TESS

i) ZH E s w/MA IEON] XA
tyec VCC bJH# 0 5 Vlus

R 7-5 LRI AR A
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7.3.3 WEREALM LVD B

VCC

BOR75V unknown unknown

1. BETHRE, AP PINER,
K 7-1 POR/Brown Out 7= &

55 28 A mAME | O HAME | mOKME | A
Vpor POR B s (_LH ) 1.45 1.50 1.65 \Y;

BOR il H & (3Lt F2)

% 7-6 POR/Brown Out
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XASCLEESH
55 ZH M BAME | SUAME BAE | B
Vex Hh N L 0 vCC Y
Vlevel o ) ) LVD_CR.VTDS=0000 1.843.5% \Y;
LVD_CR.VTDS =0001 1.943.5%
LVD_CR.VTDS =0010 2.013.5%
LVD_CR.VTDS =0011 2.143.5%
LVD_CR.VTDS =0100 2.243.5%
LVD_CR.VTDS=0101 2.313.5%
LVD_CR.VTDS=0110 2.443.5%
LVvD_CR.VTDS=0111 2.543.5%
LVD_CR.VTDS=1000 2.633.5%
LVD_CR.VTDS=1001 2.743.5%
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 3.143.5%
LVD_CR.VTDS=1110 3.243.5%
LVD_CR.VTDS=1111 3.313.5%
Icomp ¥ 0.12 pA
Tresponse | M . B[] 80 us
Tsetup fea gl 400 us
Vhyste IRV HLE 40 mV
Tfilter JEVE I [A] 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

HC32F17x R EHEF M Rev_1.8
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734 WENSEHE

Y zaw =

e ZH i R/AME | MBME | BORME | B
VReF25 Internal 2.5V Reference Voltage | ##25C 3.3V 2.475 25 2.525 Y,
VRer25 Internal 2.5V Reference Voltage | -40~85C 2.8~5.5V | 2.463 2.5 2.525 Vil
VREF15 Internal 1.5V Reference Voltage HiE25<C 3.3V 1.485 15 1.515 \
VREF15 Internal 1.5V Reference Voltage | -40~85<C 1.8~5.5V | 1.477 15 1.519 Vil
Internal 2.5V 1.5V temperature ppm/
TCoeff .. -40 ~85<C 120
coefficient T
1. BRI THEREER, AL Pl
7.35 e ERE
HREAE 2 Z M S AR R NS00, XESHMAN RO TIEEE . AR,
IO SUAE) T P HVAFEC B . TR VO PR AR . B ffas T i)
o 3 LA AT H R4
(peetil kY SR IIE S
© FrAR U0 51 E A T A, FEER ST E——VCC 5 VSS(E it
)
o FTERISNCEAL T ORHAIIRES, BRARSEI U .
o IRAE A A B U7 )N R B B fuck BUARAR (0~24MHz 109 0 ANSEAF A ],
24~48MHz It Jy 1 DEERE ) o
o UHFEIMER: frerko = fheiks frerki = fierks
Symbol Parameter Conditions Typ® Max@ | Unit
aMm 750
8M 1460
RCH
16M 2850
clock source
) Vcar=1.5V 22.12M 3940
Ibp All peripherals clock ON,
_ _ _ Vce=3.3V 24M 4270 HA
(Runin Run while(1) in RAM TAsoXC
RAM) A PLL 32M 5750
RCH4M to
XXM 48M 8540
clock source
aMm 350 uA

HC32F17x R EHEF M Rev_1.8
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\ n XIAOHUA SEMICONDUCTOR

8M 660
RCH 16M 1250
clock source | 22.12M 1710
) Vear=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
iM 790
8M 1470
RCH
16M 2780
Ibp Vcar=1.5V clock source
All peripherals clock OFF, 22.12M 3720
(Run ) Vce=3.3V pA
Run CoreMark in Flash 24M 4000
CoreMark) Ta=2xC
PLL
RCH4M to | 48M FlashWait=1 6080
XXM
4M 1000 1440
Vcar=1.5V
8M 1890 2710
Vcc=1.8-5.5V RCH
16M 3710 5160 pA
Ta=N40C- clock source
22.12M 5010 7010
85C
24M 5400 7570
Vear=1.5V 16M 3930 5000
PLL
Ve =1.8- 24M 5480 7090
All peripherals clock ON, RCH4M to -
] ) 5.5V 32M FlashWait=1 6590 7650 pA
Run while(1) in Flash XXM
Ta=N40C- 40M FlashWait=1 8100 9470
clock source
85C 48M FlashWait=1 9610 | 11200
16M 3990 5040
lop Vcar=1.5V PLL
24M 5530 7140
(Run Vcc=1.8-5.5V RCH8M to -
32M FlashWait=1 6640 7690 pA
mode) Ta=N40C- XXM
40M FlashWait=1 8160 9480
85C clock source
48M FlashWait=1 9670 | 11250
iM 610 1000
Vcar=1.5V
8M 1090 1840
Vcc=1.8-5.5V RCH
16M 2080 3360 pA
Ta=N40C- clock source
22.12M 2770 4480
All peripherals clock OFF, | 85C
24M 2970 4810
Run while(1) in Flash
Vear=1.5V PLL 16M 2290 3150
Vce=1.8-5.5V RCH4Mto | 24M 3060 4370 A
0
Ta=N40C- XXM 32M FlashWait=1 3410 4030
85C clock source | 40M FlashWait=1 4110 4950
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48M FlashWait=1 4860 5870
16M 2340 3220
Vcar=1.5V PLL
24M 3120 4420
Vcc=1.8-5.5V RCH8M to
32M FlashWait=1 3460 4080 pA
Ta=N40C- XXM
40M FlashWait=1 4160 4990
85C clock source
48M FlashWait=1 4910 5910
4M 550 630
Vcar=1.5V
8M 1060 1190
Vcc=1.8-5.5V RCH
16M 2050 2290 pA
Ta=N40C- clock source
22.12M 2830 3160
85C
24M 3070 3420
16M 2290 2560
Vcar=1.5V PLL
24M 3200 3600
Vcc=1.8-5.5V RCH4M to
All peripherals clock ON 32M FlashWait=1 4190 4720 | pA
Ta=N40C- XXM
40M FlashWait=1 5200 5860
85C clock source
48M FlashWait=1 6190 6990
16M 2350 2620
Vcar=1.5V PLL
24M 3250 3660
Vcc=1.8-5.5V RCH8M to
32M FlashWait=1 4240 4770 pA
Ta=N40C- XXM
40M FlashWait=1 5250 5890
Iob 85C clock source
48M FlashWait=1 6250 7020
(Sleep
4M 150 190
mode) Vcar=1.5V
8M 260 320
Vcc=1.8-5.5V RCH
16M 450 530 pA
Ta=N40C- clock source
22.12M 610 710
85C
24M 650 750
16M 690 780
Vcar=1.5V PLL
24M 790 900
) Vcc=1.8-5.5V RCH4M to -
All peripherals clock OFF 32M FlashWait=1 990 1110 | pA
TA=N40C- XXM
40M FlashWait=1 1200 1350
85C clock source
48M FlashWait=1 1410 1580
16M 740 850
Vcar=1.5V PLL
24M 840 960
Vcc=1.8-5.5V RCH8M to -
32M FlashWait=1 1040 1170 pA
Ta=N40C- XXM
40M FlashWait=1 1250 1400
85C clock source
48M FlashWait=1 1460 1640
XTL32K Ta=N40-25C 13 22
Iop All peripherals clock ON, | Vcap=1.5V
) ) clock source | Ta=50C 14 21| pA
(LP Run) Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | 1,=85C 21 29
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XTL32K Ta=N40-25C 10 18
All peripherals clock OFF, | Vcap=1.5V
clock source | Ta=50C 11 17 | pA
Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 | 1,=85C 18 26
XTL32K Ta=N40-25C 8 9
) Vear=1.5V
All peripherals clock ON clock source | Ta=50C 9 10| pA
Vce=1.8-5.5V .
10D Driver=0x0 | T,=85¢C 16 19
(LP Sleep) XTL32K Ta=N40-25C 5 5
] Vear=1.5V
All peripherals clock OFF clock source | Ta=50C 6 71 uA
Vcc=1.8-5.5V .
Driver=0x0 Ta=85C 13 16
Ta=N40-25C 2980 3170
XTL32K Vcap=1.5V XTL32K
Ta=50C 3720 4110 | nA
+DeepSleep Vcc=1.8-55V | Driver=0x0
Ta=85C 8380 9790
Ta=N40-25C 2920 3100
IRC32K Vcap=1.5V
Ta=50C 3660 4010 | nA
IoD +DeepSleep Vce=1.8-5.5V
Ta=85C 8320 9650
(Deep
Ta=N40-25C 2710 2840
Sleep) WDT Vear=1.5V
Ta=50C 3420 3740 | nA
+DeepSleep Vce=1.8-5.5V
Ta=85C 8080 9500
Ta=N40-25C 2600 2730
Vcar=1.5V
DeepSleep Ta=50C 3320 3630 | nA
Vce=1.8-5.5V
Ta=85C 7980 9360
1. A AR E R, % Typ KIMERAE 25 °C & Vee =3.3V 5.

2. HWAHADTE €&, % Max {E 2 Vee = 1.8-5.5V & Temperature = N40 - 85 °C i il 4 1 i K 1H

3. Ml TR, AEAE .
® 71 TAFHGRE
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XASCLEES®
736  AESHFER SRR (IR ]

PP ] & AE RCH 31 35 4 (14 P R i Bl e 75 1) MR I 5 P PR IR A =24 AT AR 33 A A

2T E -

o PRERBE: mHePJEJE RCH 4R &%

<H- g

o URPEARBRAREC: IRl E N UR L AR IR NS B4 FH B IS bt RCH R o
Symbol Papameter Conditions Min Typ Max Unit
Tw PRIRAR A0 B i 7] 1.8 us
TR JEE AR IR B2 P (1] FmcLk = 4MHz 9.0 us
FmcLk = 8MHz 6.0 us
Fmck = 16MHz 5.0 us
FmcLk = 24MHz 4.0 us

1o PO ART i P05 AN PP S 46 35 P R P R R — 2R 16 2
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7.3.7 AMERETEPIRGFTE

7.3.7.1 HERERIN R A

5 S8 1t wAME | RBME | KA AL
fXTH ext FH P A3 I b A 5 0 8 32 MHz
VxTHH LPANG Y = e YA 0.7vVCC VvCC \Y;
VXTHL NG| P R VSS 0.3vCC \Y,
TrxThH) T RO 20 ns
Trxth) TR AR RO 20 ns
TwxThH) LN R (BTN ) 16 ns
CinexTh) NP 5 pF
Duty G 40 60 %
I T N\ LI + HA

C BBETHRAE, SRR R
7.3.7.2 AMNEREINAGIE R B

(i S Vs wAME | REME | RKNE AL
fXTL ext F P A i Bl A R @ 0 32.768 1000 kHz
VXTLH LETDANG Y =S YA 0.7vVCC VvCC \Y;
VxTLL NG| S P R VSS 0.3vVCC \Y;
TrxTL) T B Ay @ 50 ns
TrxT) T R Frg s TR ) 50 ns
Tw(xTy) LD R AR T () 450 ns
Cin(xTL) LPNESE IS 5 pF
Duty G 30 70 %
I T N\ L + HA

- HBRHRE, AFEA R
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7.3.7.3 RHEANPEB XTH

T AR Bl (XTH) R LA — A~ 4~32MHz (¥ 51/ Fa) 1 HR 2% 4 IR I PR 3 o 7= A
AR TS A S T N R A i RSN RS e A, B SR SRRV 1S
FIEER . RN, EIRES AT A L AULS T B AT IR A 51, DAVR /N
R FLAN R B ARSI 8] o A o0 i ARG O VR S B (IR L 3%, KR ESS), 1
LIRS YR B P
S XTH iR @

5 ZH %M RME | BBUE | BOKE | AL
Fek IR G A 4 32 MHz
ESRcik | SCHFIARHRESRYE H 32M 30 60 Ohm
4aM 400 1500 Ohm
Cix® B LA Yt s i 3 S SR AT I
Duty fi 40 50 60 %
1dd@ i 32M Xtal, CL=12pF, 600 nA
ESR=300hm
Om iEeaSE R 700 HA/V
Tsar® | JEBNIA] 32MHz 300 us
@ XTH_CR.Driver=1111
4MHz 2 ms
@ XTH_CR.Driver=0011

R AR R TE S H e R M R A G e

HEZRETVER I, AL it

. Cux 48 XTAL HIPIANE I TR, I A 244 it AR ) 32 7 ) 2SR b B A I A

R S ARTIE R 45 T R HTBAE, N LI L PR 25 L Ay i AR 3 T i 4 ) 00 SR B S L IR P £
R ARG P4 T VLB AR A, T B P A 75 i 4 P DE TR FhL 2% () 2 B T
Bl RRHIERIZS B SR 1 2 ZEHE 2509 8pF I, ILECHAAIAMENA 16pF. 5 PCB 5 MCU 5l {2 [A]f) 73
A, HVUEFEAEA 15pF B 12pF VLA L2 .
A A R 45 AR R K LB 259 12pF I, ULHCH A A BN A 12pF. %8 PCB 5 MCU 5| {2 18] 73

A, HUGEFEAE 10pF 2L 8pF Y ULAC LA

. HIRBEAR AL AL, W4 XTH_CR.Driver=1110

. Tstart /&8 BNNE], SEMPAERE XTH JTAaNE, B2 3FEE K 32MHz/4MHz k%X B ). XM EUE 2

£ XTH_CR . Startup=10 & & F, fH—MrEr s ik as BRG], & nrfe kR i i A S fA =
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IR

| L] % S fxr
L] o 1:4‘}1:‘2
= i
RL | T %
R = I

R
— A PARHR UG HR A A% A Ao 365 7R R B AR M ) SR AT B
RS RGIE RIS T A B AHIAAE, W ITHC F A A BBy it P ) 3 78 BT 4 L PR R B P B A £
UnR ARG R 4 T VLAD BRI A, N LS P Bt PR H 3 R T4 A D P P 2 P 2 (LR T
- BN CERR B RO,

—  PHJEAIRH R1 FRAEL AR VAT S WA OGN F 1L -
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7.3.7.4 {KEINRE8P XTL

BRI AN Bk (XTL) AT LA F — A 32.768kHz 1) i 74/ W B 1 TR 2 A R I 3R 3% B 7= 2

AT g HIAE B T RSN a A, W SRS R PR B A . AR
IR A RO S A AU R R SRR 5 AR K L, DA/ NS S 2 AN R B I
Fe o8 IN 8] o A R AR 2R I TR SR (P e L 136 RS BESE), 5 WA L) AR 77T T

A XTL G RO

5 ZH M RAME | BAUE | RRE | A
Feik Ik 32.768 kHz
ESRcik | SCHF I AIRESRYE 65 85 kQ
Cux®@ TR F RIS SR AT IO & .
DCaclk | di=lE 30 50 70 %
1dd® ESR= 65 kQ 350 1000 nA
R

C.=12 pF
Om 75 3 PR 2.5 HA/V
Toar® | A BhINTH] ESR=65 kQ, 500 ms

CL=12 pF,

40% - 60% duty cycle has

been reached

1. HIZREIPARARL, A4 Pl
2. Cix ¥ XTAL MM EBIMNFERA, FP SJH fb A i i i ZE R I B Z A WA E .
AR S ARTIE R 45 T 22 B2 HTZE, DN DL P2 PR 5 L Ay i PR 3 T i 4t 00 SR B 2 L IR P £
W SRS R 45 T JL B AR 25 E, T AT A A 3 7 P 5t P DL IC e 5 PR (B T
Bl FRAREIE R 45 HH SR ARV 22 Z 250 8pF I, VLRI WA ERA 16pF. %) PCB 5 MCU 5l [ (¥ 43
A, BPGEHFAEJY 15pF 5 12pF MILAC KA
m PRI R 45 HH AR Y ZLBE B85 12pF I, ILECHA I AME RN 12pF. %58 PCB 5 MCU 5| |IZ [A1#) 73
A, BVUEBEAEAN 10pF 5L 8pF VT A
3. HAY{E Y XTL_CR.Driver=1001 & B h#E . 1% 45 B A 5N ESRAE I = BUEIR G #%, 7T LI IS 8/ XTL_CR.Driver
BB A LA IR A -
4. Tstart 53 ZNTA]), BMNBAHERE XTL FFalE, BEEBIFEER 32768 IRGIXBMH. XAHI{EZE

=]

XTL_CR.Driver=1001 # XTL_CR.Startup=10 & T, i | —/MarER @R iEReSE LSS 2], T aeR &

[

AR 3 7 AN 2R 5 (AN TR T AR ALK
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f [ 4‘ > fxr
L] N i)f‘:;
= i
RL | T %
N .

EE:
— ARG HR A A R L A 365 7R R B AR M ) SR AT L B

R ARG R 4 T A BB E, N U LA 1R BB o 3 7 I L P SR B B B R A i

R ARG R 4 T PLED BRI A, N LS P B PR R T4 Y D P P 2 P 2R (B T

O A CEE AU BHEE RO

—  PHJEAIRH R1 FRAE AR VE TS WA OGN 1L -

HC32F17x RFVEHEF A Rev_1.8 Page 61 of 98



=l e 2
XASCre%S#

7.3.8  PUERRFBRIRRRE

7.3.8.1 ¥ RCH "% %

Symbol Papameter Conditions Min Typ Max Unit
Dev RCH¥R & #8 ¥5 & User trimming step for given 0.25 %
VCC and Ta conditions
VCC=1.8~55V -3.5 +3.5 %
Tame =-40 ~85<C
VCC=18~55V -2.0 +2.0 %
Tamg =-20 ~50C
Fewx S IES 4.0 4.0 24.0 MHz
8.0
16.0
22.12
24.0
leLk ke Fmcik = 4MHz 80 HA
FmcLk = 8MHz 100 HA
FmcLk = 16MHz 120 pA
FmcLk = 24MHz 140 LA
DCcwk AR O 45 50 55 %

1. HMEZREVHER L, AL Filut.

HC32F17x R EHEF M Rev_1.8
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7.38.2 W RCL k%%
Symbol | Papameter Conditions Min Typ Max Unit
Dev RCL#R % #3 kE User trimming step for given 0.5 %
VCC and Ta conditions
VCC=18~55V -5 +5 %
Tame = -40~85<C
VCC=18~55V -3 +3 %
TAMB =-20~50<C
FeLk PRGIE 384 kHz
32.768
Tewk J3 Bl [A] 150 us
DCcLk b e 25 50 75 %
leLk e 0.35 HA
1. A IEH, AEA K.
7.39 PLL Rk
(iie) ZH FA BAME | BAUE | ROKE XA
Fin® By N e 4 4 24 MHz
PN R TR 40 60 %
Fout LI ES 8 - 48 MHz
Duty® a2 L 48% ] 50%
Tlock® B BT [ i NATHAMHz - 100 200 us

1. HEZREVHEEE, AEEP .
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7.3.10 FfERRRRME

55 ZH FA RAME | BUBME | ROKE | B

ECrias | BEIH Regulator voltage=1.5V, | 20 kcycles
Tams =25°C

RETrLasH | Zds O A7 HA PR Tame = 85°C, 20 Years
after 20 kcycles

To_prog YRAERT ] () 22 30 s

Tw_prog mFEIA] (59 40 52 s

Tp_erase TR BRI (8] 4 5 ms

Tn_erase HE PR BRI 18] 30 40 ms

7.3.11 EFT ¥

O Py EALR] PAE R Gt SR A H A

5 PR

EFTto 10 (IEC61000-4-4) Class:4 (A)

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

BT AU o T 1 AR KRR,

o WA RREFP IS

s RUOMNNELL

o RBEBIREPBEE (EHIE AR

FEFEAT EFT SR, AT DLATGE S A BRI T Rt/ Oy iR e 10 B, ks
MBS SAERTT,  AEE 7 EAT g BABT 1 AEAN T IRE R R
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7.3.12 ESD %t
A58 P AR S OO g %, R i AT i B K DA o S B ) R SURBURR I DT TR 1R R
Gk 24 AT w/ME ARG PN LA
VESDuewMm ESD @ Human Body Mode 4 kv
VESDcpwm ESD @ Charge Device Mode 1 kv
VESDmm ESD @ machine Mode 200 \Y
llatchup Latch up current 200 mA
7.3.13 1/O ¥ O %etE
73131 FHfHE—wO
(iR ZH 1 wR/ME RNME XA
Von 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 =33V \V/SS+0.6 Vv
(see Note 2)
VoHp High level output Sourcing 8 mA, VCC =33V | VCC-0.25 \Y/
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 \Y/
Double Sink Current (see Note 1)
Sinking 18 mA, VCC =3.3V VSS+0.6 \Y
(see Note 2)
F 74 i H AR
NOTES: 1. The maximum total current, lon(max) and IorL(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.

HC32F17x RFVEHEF A Rev_1.8 Page 65 of 98



VOL @ 1.8V
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XIAOHUA SEMICONDUCTOR

XA

Ywor Ywor Yw9r
YWST YWST YWST
YWipT YWy T YWy T
VWET VWET VWET
YWzT YWzT vwieT
VWIT = VWIT = vuwit
YWoT R > vwor i > vwotT
vWwig * ™ VWi * Lo vwe
vywg 0 vwg Lo vwig
VWL g ® VWL g ® vz
vwg o _ vwg — V9
VWS o vuis O yws
vy * > vy + = vy
Vg vwg Ve
vz vwig Ve
vuwr vt vt
VWO yuo vuio
cmmentna oo 22982281928
olololoNoloNoleoloNo) OO OO OO ODOOOo oo
YWwor Vw9t VWgT
YWST YWST YWST
YWyt YWy T YWyt
YWweT VWET vwer
YWzt YwzT vwzT
VWIT VWIT g VWTT
VYWorT B oVo Ywor B W YWwoT
w - w - w
VI S e tow e
VUL g ® VUL ® VW,
Vw9 o T Vw9 T vwg
Ywg + O vuig + O vwg
vuly = vuiy > vy
vwig vwig vwig
vwz vwz vwg
VWt vwT VWt
Ywo Ywo Ywo
MNHO RO OO F NN WS MmN o O o o
MMM AIAN NN AN o0 un w wmw m o <<t

—0— 520K —8— 550K
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7.3.132 WAF— 3w PA,PB,PC,PD,PE,PF
5 2 1k w/ME WS >IN LK
ViH Positive-going input VCC=1.8V 0.7vCC \Y
threshold voltage VCC=3.3V 0.7vCC \Y/
VCC=5.5V 0.7vCC \
ViL Negative-going input VCC=1.8V 0.3vCC \Y
threshold voltage VCC=3.3V 0.3vCC \Y/
VCC=5.5V 0.3vCC \%
Vhys(1) Input voltage hysteresis VCC=1.8V 0.3 \%
(Vi - Vi) VCC=3.3V 0.4 \%
VCC=5.5V 0.6 \%
Rputhigh | Pullup resistor Pullup enabled 80 kQ
VCC=3.3V
Rputliow Pulldown resistor Pulldown enabled 40 kQ
VCC=3.3V
Cinput Input capacitance 5 pF
1. hZGEEIEESE, AP,
7.3.13.3 i A EREI AN KAEESR Timer Gate/Timer Clock
5 28 = w/ME ARG | RNE 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 0.5 us
t(clk) Timer clock Timer0/1/2/4/5/6 external 1.8v PCLK/2 MHz
frequency applied clock input 3.3V PCLK/2 MHz
to pin Fsystem = 4MHz 5.5V PCLK/2 | MHz
t(pca)@® | PCA clock PCA external clock input 1.8V PCLK/8 MHz
frequency Fsystem = 4MHz 3.3V PCLK/8 MHz
applied to pin 5.5V PCLK/8 | MHz
NOTES: 1. The external signal sets the interrupt flag every time the minimum t(n) parameters are met. It may be set even with trigger

signals shorter than t(int).

2. HZEVHESEH, AEA .

HC32F17x R EHEF M Rev_1.8
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7.3.13.4 ¥ 0K HEKE—PA,PB,PC,PD,PE,PF

(ie) ZH & RME | SR PN Fafr
lkg(Px.y) Leakage current V(pxy) (see Note 1,2) 450 nA
NOTES: 1. The leakage current is measured with VSS or VCC applied to the corresponding pin(s), unless otherwise noted.
2. The port pin must be selected as input.
7.3.14 RESETB 5§
RESETB 5| #{if NIREEH CMOS 1.2, ©i&EE 7 —MNAeWi i Ly i .
5 ZH 1 sAME | UME | BOKE | AT
Vi resere) LD MR S Ea N -0.3 0.3VvCC \Y
V H(reseTs) PN R e 0.7vCC VCC+0.3 | V
Vhys(RESETE) it 2 A e s L R Vi 200 mV
Reu Bl e A EEN ) Vin=Vss 80 KQ
VF(RESETB) o ﬁi)\/ﬁ%/&ﬂﬂ(/ EP 100 ns
VNF(RESETB) @ iﬁ])\jﬁ)ﬁ/ﬁﬂﬂ(ﬂ: 300 ns
1. BHRHHRIE, AEEAEH R,
7.3.15 ADC %E
(ii=) ZH A BAME | BRME | RORE LA
V ADCIN Input voltage range Single ended 0 Vapcrerin | V
Input range of external .
V ADCREFIN Single ended 0 AVCC \YJ
reference voltage
DEVavces | AVCCI3FE 3 %
Active current
lapcy including reference 200Ksps 2 mA
generator and buffer
Active current without
lapc? reference generator and | 1Msps 0.5 mA
buffer
Cabcin ADC input capacitance 16 19.2 pF
Rapc® ADC sampling switch 15 O
impedance
ADC external input
Rain® . 100 kQ
resistor®
Fabccik ADC clock Frequency 24M Hz
Tapcstart | Startup time of 20 us

HC32F17x R EHEF M Rev_1.8
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reference
generator and ADC
core
Tabcconv Conversion time 20 24 28 cycles
IMsps@VCC>=2.7V
500Ksps@VCC>=2.4V
ps@ 10.3 Bit
200Ksps@VCC>=1.8V
REF=EXREF
IMsps@VCC>=2.7V
. . 500Ksps@VCC>=2.4V )
ENOB Effective Bits 10.3 Bit
200Ksps@VCC>=1.8V
REF=VCC
200Ksps@VCC>=1.8V
ps@ 9.4 Bit
REF=internal 1.5V
200K VCC>=2.8V
SpS@ 9.4 Bit
REF=internal 2.5V
IMsps@VCC>=2.7V
500K 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
.p @ 60 dB
REF=internal 1.5V
200Ksps@VCC>=2.8V
.p @ 60 dB
REF=internal 2.5V
Differential non- 200Ksps;
DNL® . -1 1 LSB
linearity VREF=EXREF/AVCC
. . 200Ksps;
INL® Integral non-linearity -3 3 LSB
VREF=EXREF/AVCC
Eo Offset error LSB
Eq Gain error LSB

. ADC S ] 4 T BT -

HC32F17x R EHEF M Rev_1.8
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Ran AlINk

v 5
1

Cparasiic
Vaw

lleakage:/-50nA

RADC
aWA% J_ 12 bit converter

Choc

12 bit SARADC

KT 0.5LSB RAFIRZERGEEZRI KA T, S AL Ak

%o

M

R = — R
AN Fape * Cape * (N + 1) +In(2) APC

HFFpeN ADC B8R, F 4785 ADC CRO<3:2>H B¥EH 5 PCLK K&K, K

2N ADC W 852 F, - 1 PCLK 7340 EE ¢ R

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

M ARFE AN, 372 ADC_CRO<13:12>¥5E .
TR IRREN A, 1 ADC N B ZEF, b o 156 £

ADC_CRO0<13:12> M
00 4
01 6
10 8
11 12

RN ADC W5 S5RE, p FIANB B FER yy IR R (M=12KFEiR 2 0.5LSB HI%4

™

Run (kQ) Fapc(kH2)
10 5600
30 2100
50 1300
80 820
100 660
120 550
150 450

Xt BRI NI, N

HC32F17x R EHEF M Rev_1.8
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- E\'%Uﬁd\ ADC iﬁﬁ]\zﬁdﬁ DAIN)(E/‘]%?‘EE EEAZE'CPARAC]TIC;

- B& T HBERyn S, WRAE VRV, A BRECR, R INAFEE.
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7.3.16 VC &t
ine) ZH 1 RAME | MBME | RORME | B
Vin Input voltage range 0 55 V
Vincom Input common mode range 0 VCC-0.2 | V
Voffset Input offset WiE25C 3.3V -10 +10 mvV
Ilcomp 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

HC32F17x R EHEF M Rev_1.8
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7.3.17 OPA ¥

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

55 ZH %A w/ME | LRE | BKNE | B
Vi LEPANGENES 0 - AVCC |V
AVCC-
Vo RO 0.1 - 02 \Y;
lo i PR 1 mA
RL B HL BH® 5K Oohm
Tstart WILEA I [7] @) 20 us
Vic=AVCC/2, Vo=AVCC/2
Vio N 1 LR ' ’ +6 mvV
MARHERE RL=5kQ, Rs=50 pF
oM - Vic=AVCC/2, Vo=AVCC/2 5 .
DR A3 -
- RL=5kQ), CL=50pF g
e Vic=AVCC/2, Vo=AVCC/2
UGBW BAL7 4 2 H TE @) 9.3 MHz
RL=5kQ, CL=50pF
SR JE 220 RL=5kQ, CL=50pF 8 Vlps

HC32F17x R EHEF M Rev_1.8

- HRTHORIE, AR A

. REFK 1 E BGR_CR<0>=1
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7.3.18 LCD k|2

(iine) ZH LA S Z N SO PN L2
VCC=3.3V, #hifHL 7 0.2 HA
lLco TAE R VCC=3.3V, #hifHFHBEA 0.2 uA
VCC=3.3V, Pl HL P 3.3 HA
Ry IR X 3h H BH 1M Q
RL e YR 5l R B 360K Q
VLcoH LCD I8 i L VvCC \%
Vicps LCD fmiH & VLCDH \Y
Vicp2 LCD 2/3H#JE 2[3VLCDH |V
Vicp1 LCD 1/3H#JE 1/3VLCDH |V
Vicoo LCD HfkHE 0 \%
AVxx LCD A% Ta=-40~85°C 5%
7.3.19 DAC ##
(=) ZH LA N B I LA
Output voltage AVDD voltage reference,
Vbacout . 0 Vce \Y
range single ended
Output common
Vbacem P 0 Vce \Y
mode voltage range
Ipac Active current 500K Samples/s 15u HA
SRobac Sample rate 500 Ksps
toacconv | Conversion time 2 us
toacseTtLe | Setting time 5 us
Signal to Noise
SNRpac g_ 59 dB
Ratio
Signal to Noise and
SNDRpac g ) . 57 dB
Distortion Ratio
Spurious Free
SFDRpac P . 56 dB
Dynamic Range
V DACOFESET Offset voltage w/o buffer 2 mV
Differential non-
DNLpac . H LSB
linearity
Integral non-
INLpac . 15 LSB
linearity

HC32F17x R EHEF M Rev_1.8
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7.3.20 TI

M 5E B 885 i

A RN R TIRES I Charth BEB. R AR AMEEIN . PWM darth) A5k
i, ZINE.

e ZH A4 e/ ME AN <R VA
" 1 trimcLk
t T8 I 3% 73 HEI (]
e 7 frmeLk=48MHz | 20.8 ns
0 frimcLki2 MHz
f AN B A
& : ” frveLk=48MHz | 0 24 MHz
ResTim TE I 8% 0 HER 16 fir
T e d P BRI Bh I, 16 £ 1151 1 65536 triveLk
counter Ik frimeLk=48MHz | 0.0208 1363 us
67108864 triMcLK
T BN A RETHEL
MAX_COUNT ¢ frimcLk=48MHz 14 S
1. BIVEHHEEE, AREEA R R
£ 72 EYERZE (ADVTIM) Hiit
e ZH e Sas e/ ME e NH AT
. 1 tTimcLK
t I I 1
res 7 frveLk=48MHz | 20.8 ns
0 frimeLkr MHz
f AN ERE B SRR
et T S A fimoLk=48MHz | 0 24 MHz
16 7.
Res S8 I 8840 HER - — N
“m B 0 [ B3 32 i
T IEPEN ER B, 16 A7 18k 1 65536 trimeLk
counter B8 ) 44 frvcLk=48MHz | 0.0208 1363 us
16777216 trimeLk
T B KA RETHEL
MAX_COUNT . frimeLk=48MHz 349.5 ms
1. BEEHHEHE, AREEAF k.

®

HC32F17x R EHEF M Rev_1.8
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(s S8 %A w/ME xNE <R v
1 trimcLk
t 5E B 45 70 HE S (1]
i 7 fT||\/|c|_K=48MHZ 20.8 ns
N 0 frimcLkr2 MHz
foxt AR B AT R
fT||\/|c|_K=48MHZ 0 24 MHz
Restim 5E I} 24 73 R 16 A
T BN A BRI, 16 AT 5L 1 65536 trimeLk
rounEt S 300 friveLk=48MHz | 0.0208 1363 s
P 2097152 trimcLk
Tmax_count | B K AT RETHEL
fT||\/|c|_K=48MHZ 43.69 ms
1. EBWTHRE, AEAF IR,
# 7-4 PCA it
e 5 %1 x/IME i NE FAAL
tres WDT i H B [8) fwoTtcLk=10kHz 1.6 52000 ms

1

- B RIE, AEEP K.

HC32F17x R EHEF M Rev_1.8
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7.3.21 BEfsEO

7.3.21.1 12C %

12C BRI R 3R
PRUEREER (100K) | POEAREER(400K) | Mgzl (M) | #
5 ZH
RAME | BKME | OME | BOKME | BME | ORME | AL
tscLL SCL i & [A] 4.7 1.25 0.5 us
tscLH SCL H %=y [] 4.0 0.6 0.26 us
tsu.spA SDA 7 [A] 250 100 50 ns
tHD.SDA SDA {RH N [A] 0 0 0 us
tHD.STA TEAA AT PR AT [8) 2.5 0.625 0.25 us
tsu.sTA HE W IR KA RIS E | 2.5 0.6 0.25 us
tsusTo {52 1k 2 AR A ST I ) 0.25 0.25 0.25 us
RN (fF 1R A2 TT
tBUF 4.7 1.3 0.5 s
AT

1. HRTHEIE, REAERERR.
* 7-6 12C B4

T8 2% fF

o X .

tHD. STA i~ «—>tSU. SDA = tHD.ISDA

E-BiR/5- i - %ité%}ﬁgéiﬁ
. SDA \ X - _tBUF
«——=tSU. STA tSU. STO = |

o o o SCLJ—\—/—\—/i77 \ N

K 7-3 12C #EONFE
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7.3.21.2 SPI %t

55 ZH &A% e /ME e NE =R vA
FEAUE L 62.5 ns
MAAEE
125 ns

tescky | ER AT ER Y A BA frcik = 48MHz

MR

250 ns

fpc|_|< = 16MHz

FHUE A 0.5 xtg(sck) ns
twisckry | AT B4 4D v HL S s (1]

ML 0.5 xtgsck) ns

FHUEA 0.5 Xtgsck) ns
twiscky) | B AT BB A S TR

ML 0.5 xty(sck) ns
tsussny | ML 1) 2 3 (] ML 0.5 Xte(sck) ns
thssny | AATLIZE B CR AR ] MAAEE 0.5 Xtg(sck) ns
tvmo) AU Far H % A AR ] frcLk = 48MHz 3 ns
thovo) E NS H 0 PRARR ] froLk = 48MHz 2 ns
tv(so) ML H 14 A 25T ] frcLk = 48MHz 50 ns
thso) MALE T H ) PRAF I ] frcLk = 48MHz 30 ns
tsu(MI) I*ﬂﬁ[?&&ﬁ}\EGﬁjBﬂ‘ IE—[J 10 ns
thowr E NN 1 PRAREI ] 2 ns
tsu(s) ML N\ 114 7 37 e (] 10 ns
th(sty MALE T N\ 1 PRAEFI ] 2 ns

1. WBBCHRIE, AEA K.

HC32F17x R EHEF M Rev_1.8
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SPI 4% & 5 IR AN Fr 2800 T -

CPHA =0 ‘ ‘
CPOL =0
CPHA=0 :
CPOL=1 ‘ ‘
| |
| |
CPHA=1 : l 1
CPOL =0 ;
| |
1 |
CPHA=1 ‘ ! !
CPOL=1 ‘ ‘

| |
|
tsu(Ml) ! th(MI) : , | |
i T | i
' | | 4
MISO | ! | | |
INPUT v ! !
| |
Lo tv(MO) : | th(MO) : |
I | I |
MOSI Y/ 1
OUTPUT ! w b
| | | |
Kl 7-4  SPIRf /PR (EHBHD
SSN } [
| |
| |
l l
' tsu(SSN) 1 te(SCK) ! ! ‘ th(SSN) !
| ! | ! | |
CPHA =0 } [ twscrey | ‘ ‘ |
CPOL=0 | : ‘ I : | |
T I
| : | tw(SCKL) 1 : : |
| " =i | |
| | ! |
CPHA=0 : ! 1 ‘ : !
CPOL=1 ‘ ‘ w ] w 1 |
| U owsoy L th(s0) _, ‘
| ! | | |
MISO } l l } l
OUTPUT 1 : | 1 |
_tsu(sl) thsl) } ‘ th(MO) | | ‘
| | | i |
MOSI ‘ | ‘ -
INPUT ( | | | |
| | | | |

Kl 7-5 SPIEFRE (WAL cpha=0)
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th(SSN)

. tv(SO) th(SO) :
i | |

MISO | | | |
OUTPUT } j ! L
I ' I i

tsu(Sl) thesh

I

; I I

MOSI ; ! ‘
INPUT | | |
I T {

' | |

Kl 7-6  SPIIFE (ML cpha=1)
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8 HEFR
8.1 HER~F

LQFP100 #3

o
< BTN

WELEEL LR GEEEEERNE LI ——

b e W

e%ﬂmmmmwmmﬁmi .

7

AN VA NN \NANANAN

WITH PLATING

SECTION B-B

HC32F17x R EHEF M Rev_1.8

14x14  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
El 13.90 14.00 14.10
eB 15.05 -- 15.35
e 0.50BSC
L 0.45 -- 0.75
L1 1.00REF
0 0 - 7°

NOTE:
- Dimensions “D1” and “E1” donotinclude

mold flash.
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LQFP80 33
- \ A3 + * 12x12  Millimeter
? % ? } Min Nom Max
Al
F A . . 1,60
P 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
R | D 13.80 14.00 14.20
= = D1 11.90 12.00 12.10
] Ce E 13.80 14.00 14.20
o — El E
p— = El 11.90 12.00 12.10
= = eB 13.05 - 13.25
J L b L 0.45 0.60 0.75
L1 1.00REF
0 0 -- 7°
/ \
0 % LJ NOTE:
Cj[ - Dimensions “D1” and “E1” donotinclude
mold flash.
b

\\\\\\\\\\

/ \ cl C
BASE METAL /

NN \\\\

WITH PLATING
SECTION B-B
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cccccccccccccccccccc

LQFP64 $H3:

D—m—————————-

Dl ——— -

AHHAHAHAHARAAAAHA
O

El

AHHHHAHAHAHAHHAHA
SEGEEEEEEEEEEES

HHHEE%EHHH%%HHHH
bl e

b

\\\\\\\\\

ANANANANAN \\\\

WITH PLATING
DETAIL: F SECTION B-B
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LQFP64 (10x10) LQFP64 (7x7)
Symbol

Min Nom Max Min Nom Max
A -- -- 1.60 -- -- 1.60
Al 0.05 -- 0.15 0.05 -- 0.15
A2 1.35 1.40 1.45 1.35 1.40 1.45
A3 0.59 0.64 0.69 0.59 0.64 0.69
b 0.18 -- 0.26 0.16 -- 0.24
bl 0.17 0.20 0.23 0.15 0.18 0.21
c 0.13 -- 0.17 0.13 -- 0.17
cl 0.12 0.13 0.14 0.12 0.13 0.14
D 11.80 12.00 12.20 8.80 9.00 9.20
D1 9.90 10.00 10.10 6.90 7.00 7.10
E 11.80 12.00 12.20 8.80 9.00 9.20
El 9.90 10.00 10.10 6.90 7.00 7.10
eB 11.05 -- 11.25 8.10 -- 8.25

e 0.50BSC 0.40BSC
L 0.45 -- 0.75 0.45 -- 0.75

L1 1.00REF 1.00REF
0 0° ~ 7° 0° - 7°

NOTE:
- Dimensions “D1” and “E1” do notinclude mold flash.

HC32F17x R EHEF M Rev_1.8
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YESCHE£SH

LQFP52 33
D ‘
D1 10x10 Millimeter
Symbol
HQQQQQMQQQQQQ Min Nom Max
- w [ A - - 1.60
- ‘ =
0 | / I Al 0.05 - 0.20
1 i
] o ae
— ‘ [— A2 1.30 1.40 1.50
o gss——— =)
— — A3 0.59 0.64 0.69
L1 2-TOP E-MARK #1.80+10.10 (I
1 uwu HDSDEP - b 0.28 -- 0.37
1] \NDEX [T
. N 78120 [IWHXUZH 0.10DEP . bl 027 030 033
1 Q i
c 0.13 -- 0.18
0 L
wawww T T e
le| b @ . . .
D 11.80 12.00 12.20
- -
ol Al
A3 D1 9.90 10.00 10.10
E 11.80 12.00 12.20
E1l 9.90 10.00 10.10
e 0.55 0.65 0.75
L 0.45 0.60 0.75
L1 1.00REF
u L2 0.25BSC
AA R1 0.08 - -
- 0 R2 0.08 -- -
0 s 0.15 - -
&
0 0° 3.5° 7°
3 .
—7 01 0° - -
L
IL1l 02 11° 12° 13°
b 03 11° 12° 13°
\\\\\\\\\\ NOTE:
cl _ . . « 2 “pq” .
BASE METAL // Dimensions “D1” and “E1” donotinclude
NN \ AN \
WITH PLATING mold flash.
SECTION A-A
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LQFP48 33

<—E)>
ot — >

A \
ST
) \ AIJ

DETAIL: F

e%/ \j

v N
et D —

il

HHHHHHHHH(HQHH

ey

L
T

WITH PLATING

BB

SECTION B-B

HC32F17x R EHEF M Rev_1.8

7X7__ Millimeter
Symbol
Min Nom Max
A -- -- 1.60
Al 0.05 -- 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 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 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
eB 8.10 -- 8.25
e 0.50BSC
L 0.40 - 0.65
L1 1.00REF
0 0 - 7°
NOTE:

- Dimensions “D1” and “E1” donotinclude

mold flash.
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QFN32 #3%
- D -
4x4  Millimeter
I Symbol
PIN 1# Min Nom Max
W '/ (Lasermark)
5 A 0.70 0.75 0.80
Al 0 0.02 0.05
- - N - - = b 0.15 0.20 0.25
b1l 0.14REF
C 0.18 0.20 0.25
Y D 3.90 4.00 410
D2 2.70 2.80 2.90
‘ e 0.40BSC

Nd 2.80BSC

|
i
5 _ E 3.90 4.00 4.10
<
E2 2.70 2.80 2.90
EZ Ne 2.80BSC
i - 3p
= 00000 L 0.25 0.30 0.35
‘ — [
= ‘ o h 0.30 0.35 0.40
) hl,
— a1 0"'\3*9*’7* + *7*§* L/F ik R~
== 5 C AR 122%122
) e (Mil)
») i -
| -
0000
e || bl
EXPOSED THERMAL "
PAD ZONE Nd

BOTTOM VIEW
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XA

REREHE

8.2

LQFP100 #%% (14mm x 14mm)

\\\\\\\

JUOooBooouyououonooonod

i
|

©n

Q1
|
I
I
|
i
1

123

143

16.7

AT

50

>

el

26

0.50

0.20

0.30

NOTE:

- Dimensions are expressed in millimeters.

- R UgE%.
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LQFP80 # 3 (12mm x 12mm)

T hoomoooagonnooomnt
B 111101 1

— Dimensions are expressed in millimeters.
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LQFP64 #3 (10mm x 10mm)
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LQFP64 #% (7mm x 7mm)
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LQFP52 #% (10mm x 10mm)
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LQFP48 #% (7mm x 7mm)
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QFN32 #3 (4mm x 4mm)
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8.3  ZENUiBEH

DA 25 H 8 b e IR T 22 BV Pin 1 A7 EAME B

LQFP100 #%5 (14mm x 14mm) /LQFP80 ## (12mm x 12mm)
LQFP64 % (10mm x 10mm) /LQFP64 % (7mm x 7mm)
LQFP52 #% (10mm x 10mm) /LQFP48 #% (7mm x 7mm)

Pinl+-@ P&
PN ($51-8fi0) —— PN |
PN (589~12{i) » @f Revision Code

Date Code (6fi) *% Date Code ‘ ‘
‘ Lot No. F, Lot No. (8fi)

QFN32 ## (4mm x 4mm)

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

A N
HE:

- EEZ AR 5 A RN AT S, AT AEBLE
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8.4  HEEAMEARM

B AETR B TAEMEGRE T TAERF, (B R ZEIR Ty (°C) W LAZIE R T ) 2 20
T
Tj = Tamb + (Pp X 054)

o Tamb s EBFEE T TAER B TAEMERIRE, #A72°C;

o Oia RTREREN TAEMIG RIS R, B2 °C/W

o Pp&ET U N EIIAEA /O TIFEZ M, FALZE Wo 357 I NS ZhFE2 7 fa i) Top
X Voo, /O THFEFRIZ 488 TAER VO 5 AR DIHE, @ % %58 ER D, 7]
L2 o

O EARE TAFPAEGIR L T TR A 3R A 4530 Ty, AN AT DUE S il S PR Aok

ERE Tro

Package Type and Size Thermal Resistance Junction-ambient Value (634 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
LQFP52 10mm x 10mm / 0.65mm pitch 65 +/- 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

® 8-1 EAIHARMCK
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XIAOHUA SEMICONDUCTOR

TEER

Part HC32F176PATA HC32F176M ATA HC32F176KATA HC32F176KATA HC32F176JATA HC32F170LATA HC32F170JATH HC32F170JATA HC32F170FAUA
Num ber LQFP100 1QFP80 LQFP64 1Q64 1Q48 1052 1Q48 1Q148 «QFN32TR
Flash 128K 128K 128K 128K 128K 128K 128K 128K 128K
M em ory
RAM 16K 16K 16K 16K 16K 16K 16K 16K 16K
w 88 72 56 56 40 44 40 40 26
GTMER 4 4 4 4 4 4 4 4 4
TMER
ATMER 3 3 3 3 3 3 3 3 3
UART 4 4 4 4 2 4 2 2 2
Connectivity BC 2 2 2 2 2 2 2 2 2
SPI 2 2 2 2 2 2 2 2 1
ADC*12bit 24ch 23ch 23ch 23ch 17ch 19ch 17ch 17ch 8ch
DAC*12bit lch lch lch lch 1ch 1ch 1ch Ich 1ch
Analg
0P 1 1 1 1 1 1 1 1 1
Comp 3 3 3 3 3 3 3 3 3
Disply LCD 4452 6450 8448 4347 6345 8443 | 444064388436 | 41064388536 | 48266524822 - - - -
Secruty AES J N N v v N N N N
LVD J N N v J N N N N
LVR J N N v J N N N N
Votage vdd 1.875.5v 1.875.5v 1.875.5v 1.875.5v 1.875.5v 1.875.5v 1.875.5v 1.875.5v 1.875.5v
Package LQFP 100 (14*14) | LQFP80(12%12) [LQFP64 (10%10) | LQFP64 7#7) LQFP48 (7#7) |LQFP52(@10%10)| LQFP48 7*7) LQFP48 (7#7) QFN 32 @)
H R R B B2E B B BE #BE #iE BR il
B E 35 0.5mm 0.5mm 0.5mm 0.4m m 0.5mm 0.65m m 0.5mm 0.5mm 0.4m m

AR, EERRHEEE DS E~E .
HC32F170JATA-LQ48 5 HC32F170JATH-LQ48 KX WIvE W, [7= 4%k ),
B,

HC32F17x R EHEF M Rev_1.8
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