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4 %38 F [H) 25 53 5 Uk %% (Universal Asynchronous Receiver/Transmitter ), UARTO~UART3 .
i UART JEAIhRE:
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o IEMERR
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o DOROA FE f A
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2 MR [E #4782 10 (Serial Peripheral Interface)
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o EII YRR RT AL E A ALECE ML
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o FEHUEER 7 R AT AL B

o ENUBEUR KR ECH PCLK/2, i i@ 5 H %N 16M bps
o MHUER B KR BN PCLK/4, % FiB S 3N 12M bps
o FIECE 1 HRAT IR I A AR A

o SRR

o SR, SettiEh AR

o I H DMA BAFAEA ]

I

el
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2 8% 12C, SRAIHRATEEGE D, 7SO 4 2 7] DAAS[R] AR5 ZR AL S AT .
12C FEACRRE

o SCRFENURIEARNG MBS ARSI Fh AR

o HFARHE(100Kbps) / HRIE(400Kbps) / i (IMbps) = Fh LAE#
o SCHF T FHEThAE

o SCHFMEREISIETIRR

o SRR HRMLAE

o CFFRWPIRA A TIRE

1.15 #&NS38 Buzzer

4 MEMER SRR Buzzer SRl MAEIRAIINR . izl a5 L Al 214 18mA
1) sink FLJL, EAMAETH, AFHEBINI=RE

1.16 B} 8RR BB CLKTRIM

PSRN B AR v L, T DLIE I AR U I SR AR I B AE BT RCOIE B, RS FE A
RC I} B R 50 A1 50 A IR I b 2 15 AR IR

I A R AR AP <

o IRHERI

o IR

o 32 IS B HEES AT NEAIE

o 32 PLRPARSHERT B THECES PTG B A

o 6 TS HEI PR

o 5 PRFR T BiE

o FFPT
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1.17 BHETFEL
FEBUS A AT B ME— 10 FATE&APRIRS, O wafer lot {55, PLAE FABFR
{EE%: ., UID itk y: 0x00100E74 - 0x00100E7D.

1.18 EHRTLRIRLE: CRC
CRC16 £ff& ISO/IEC13239 A HRZ I X'+ X2+ X5+ 1,
CRC32 54 ISO/MEC13239 Feg 2 Wit x32x0+x23+x224x ox 24x o 104x® +x7
+x° +xHx? +x+1 .

1.19 BEZRINZBIMHERE AES
AES (The Advanced Encryption Standard) #2& 3% [H E FZArEE AR 7L (NIST) £ 2000
F10 H 2 HIEREAR R EER NS rilE. AES B2 40K 5 R 52 N 128 Bit, 12557 K:
J S FF 128/192/256 Bite

1.20 EREVIE KL TRNG
TRNG & —PDEFENEOR A, Hkr- 4 EBENLE

1.21 BEFFEHEE ADC

AR RAG ) 12 AR JCE T B HUE 2%, 75 24MHz ADC B 80 R TAERS, RFEZIA

F| 1Msps. ZHHIEAER R WREHERE (1.5V 80 2.5V) S AMBHIA B IR T

30 ANMRNIETE, HE 26 BN AN 1 B ETEE A A R, 1B 1/3 HURH

. 1 8N BGR 1.2V HIE. DAC Wt . P ERISERFEA, A& st P 5T

IEER=2

SAR ADC A FFE

o 12 frEEHUREE

«  1Msps FEHIRE

o 30 MmANIEIE, WA 26 BAMBEEEIA . 1 BN EREA RS RS 1 13
AVCC HJE. 1 M2 BGR 1.2V HJE. DAC % ;
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1.22

1.23

1.24

o 4FZHEYH: AVCC HJE. ExRef 5. WHE 1.5V ZHEHIE, NE 2.5V ZFHE;
« ADC JHLEHIATEE: 0~Vref;

o A4 PP BRURE A | T AT R S e R\ A S e SR BN
o HINIETE HL R ERE T

o IRMFRIECE ADC [H s R

o PNEHRIREES, WTIE S EPTNE S

o SCRFATASNR AR ADC B, AR DRI i 4 i S

BAEFE$ES DAC

1 J#IE 12bit S00Ksps DAC, AJ LAHEAT B4

LR LB VC

WEE 3 % VC, O 58 I R I/ He B f s o 16 AN AT &L IR AR N JEIE, 11 AT
e B 1AM N IEIE S AN GEE, A 1 B A A R 1 B
# BGR2.5V Z%HE. 1 BN BGR 1.2V HJE. 18 64 By K. VC fHial
HLHE A R #8 TIMO/1/2/3 5rgufE i 5RE 51 PCA gk, 1145, SMETH S e i . m]
WG B TH N B i A 8 v W, MIRDIFERE U R MCU . ] C B BB D fg o

fREERNEE LVD

Stk P EEL R P I B0 S B P TR AT R o 16 RS H R WIS (1.8~3.3V). AIRYE L TF
/N B AT PR A D T W B AT o B R IR i EL S R T T B PR A B Th R

LVD AN

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

o 16 MrEEHEE, 1.8~3.3V Alik;

o QPR A, mHEAE. EFHE. FREWHSE

o 2MREIR, EAL. T

o SIMIEMACE, iRk

« B&IRAThRE, BB
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1.25

1.26

1.27

BHEBKE OPA

OPA WJ UL RIGHCE, & 111 5y DE e s A B I BRBE AR T o AT LA DAC %l th 47 4
i, 1 mT BARE B Is TR

W EniEH| 28 LCD

LCD 4%l #8 /& —g0d FH F R a0 IR G R4t (LCD) M4l s/ ik ash#y, &% A
A8 NMAHET (COM) Al 48 ANX Beiif (SEG), HILLIKZ) 208 (4x52)5k 384 (8x48)
N LCD KEgIiE . o LUESE A/ IR BB/ R, SCREARHLRE S e o A LB 2
AL EE . SCRF DMA AR50 A4 %
LCD BEARR%:
o RE R MU H A ) o
SCREERAS. 124 1/30 14 1/6 F1 1/8 5=t
SR 12, 1/3 fmE.
Zik 16 MEAFE 1) LCD #i#E RAM.
AL AFRC B LCD [
3 PRI BB A T 2
— WIERHEBH Y R SNBSS, AR T
— Al I C B AR LR S B 5 S DO #E, AT LS LCD TR BT 7 1 2% i A
SR IhFER A LCD 5 28 Al 7E Active. Sleep. DeepSleep &3 FHEAT TR
A TG B e R
SCRE LCD KRN RS H Al it B 2 Fh N SRATZE o
ARAL I LCD X Bl 2 3t 51 AT e B 9807 s o e .

BRARXARRS

RGBT %, RIEEDIRERISCI 3, BC A PriE i Keil/TAR SEiH1T
KA SCRF 4 REWT LK 2 AT
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1.28 ZmfEtEsX
TR . R, B
TR R AE L ISP PR, SWD P,

SRR — g dE . ISP M5 SWD 3L SWD i [H
ME AR BOOTO (PRI RN m A, O TAET ISP Zwfe i, wlmid ISP #hiX

%t Flash AT AE o
M EAI BOOTO (PF1D) BRAMGHSE, O/ TETH A, & 4T Flash NIT
A, wl#Ed SWD BhsUst Flash 4T 2R 2

1.29 H&Eet

e RN ORI T %, RO ThRER e s .
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1 1
2 2
3 3
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6 5
7 6
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LQFP52 LQFP48 QFN32
1 1 1
2 2
3 3 2
4 4

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

NAME
PE0O2
PEO3
PEO4
PEOS
PEO6
VCAP
PC13
PC14
PC15
PF09
PF10
PF00

PFO1

RESETB
PC00

PCO1

PC02

PCO03

PF02
AVSS
AVCC
PFO03

DIGITAL
PCA_ECI
PCA_CHO
PCA_CHI
PCA_CH2
PCA_CH3

TIM3_CHIB

TIMO _CHA
TIMO_CHB
12C0_SDA
UART1_TXD
12C0_SCL
UART1_RXD

UART1_CTS
UART2_RTS

TIM5_CHB
UARTI1_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_INPI
VC1 INN1
SEG26

AIN12
VCO_INP2
VC1_INN2
SEG25
AINI3
VCO_INP3
VC1_INN3
SEG24
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LQFP100 LQFP80 LQFP64
23 18 14
24 19 15
25 20 16
26 21 17
27
28
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LQFP52 LQFP48 QFN32
12 10

13 11

14 12 8

15 13

16 14 9

NAME
PA0OO

PAO1

PA02

PAO3

DVSS
DVCC
PF04
PF05
PAO4

DIGITAL
UARTI_CTS
TIMO_ETR
VCO0_OUT
TIM1_CHA
TIM3_ETR
TIMO_CHA

UART1_RTS
TIMO_CHB
TIMI 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_CHIA
TIM5 _CHA

SPI0_CS
UARTI_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_INNI1
VC1 _INPI
VC1_INNS
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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LQFP100 LQFP80 LQFPo64 LQFP52 LQFP48 QFN32 NAME DIGITAL ANALOG
30 25 21 PAO5 SPI0_SCK AIN5
TIMO ETR  VCO_INP9
PCA_ECI VCO_INN5
TIMO CHA  VCI1_INP5
TIM5_ CHB  VC2_INPO
XTL OUT  VC2_INNO
XTH OUT  OPA_OUTI
SEG18
31 26 22 PA06 SPI0 MISO  AING6
PCA_CHO VCO_INP10
TIM3_BK VCO_INN6
TIMI CHA  OPA OUT2
VCO_OUT SEG17
TIM3_GATE
32 27 23 PAO7 SPI0 MOSI  AIN7
PCA_CHI VCO_INP11
HCLK OUT  VCO_INN7
TIM3_CHOB OPA OUT3
TIM2 CHA  SEG16
VC1_OUT
TIM4 CHB
33 28 24 PCO4 TIM2 ETR  AIN14
IR_OUT VCO_INN8
VC2_OUT OPA_OUT4
SEGI5
34 29 25 PCO5 TIM6_CHB  AIN15
PCA_CH4 VCO_INN9
OPA INN
SEG14
35 30 26 PB00 PCA_CH2 AINS
TIM3_CHIB  VCO_INN10
TIM5 CHB  VCI1_INN6
RCH OUT  OPA_INP
RCL OUT  SEGI3
PLL_OUT
36 31 27 PBO1 PCA_CH3 AIN9/EXVREF
PCLK_OUT  VCI_INP6
TIM3_CH2B  VC1_INN7
TIM6 CHB  VC2_INPI
VC2 OUT  VC2_INNI
TCLK_OUT  SEGI2
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LQFP100 LQFPS80

37 32
38
39
40
41
42 33
43 34
44 35
45 36
46
47 37
48 38
49 39
50 40
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LQFPo64

28

29

30

31
32

LQFP52 LQFP48
20

22

23

24

25
26

21

22

23
24

QFN32

15

16
17

NAME
PB02

PEO7

PEOS

PE09

PE10

PE11

PE12

PE13

PE14

PE15

PB10

PBI11

DVSS
DVCC

DIGITAL
PCA_ECI
TIM4 CHA
TIM1 BK
TIMO_BK
TIM2_BK

TIM3_ETR

TIM3_CHOB

TIM3_CHOA

TIM3_CHIB

TIM3_CHIA

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_CHIA
UART1_RTS
12C1_SDA
TIM! CHB
TIM2 GATE
TIM6_CHA
UARTI_CTS

ANALOG
AIN16
VC1_INP7
VC1_INN8
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_INPS8
SEG10

AIN18
VC2_INP8
VC2 INN4
SEG9
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LQFP100 LQFP80 LQFPo64 LQFP52 LQFP48 QFN32 NAME DIGITAL ANALOG
51 41 33 27 25 PB12 SPI1_CS AIN19
TIM3_BK VC1_INP9
TIMO BK SEG8
TIM6_CHA
52 42 34 28 26 PB13 SPI1_SCK AIN20
12C1_SCL VC1_INP10
TIM3_CHOB  SEG7
TIMI CHA
TIM1 GATE
TIM6_CHB
53 43 35 29 27 PB14 SPII MISO  AIN21
I2C1 SDA  VCI1 _INP11
TIM3_CHIB  VC2_INP9
TIMO CHA  VC2_INN5
TIM1_BK SEG6
54 44 36 30 28 PBI15 SPII_ MOSI  AIN22
TIM3_CH2B  SEGS5
TIMO_CHB
TIMO_GATE
55 45 PDO8 SEG47
56 46 PD09 VC2_INP10
SEG46
57 47 PD10 VC2_INP11
VC2_INN6
SEG45
58 48 PDI1 VC2 INP12
VC2_INN7
SEG44
59 PDI2 UART2 RTS SEG43
60 PDI3 UART2 RX  SEG42
61 PD14 UART2 TX  SEG41
62 PDI5 UART2 CTS SEG40
63 49 37 31 PCO6 PCA_CHO SEG4
TIM4 CHA
TIM2 CHA
UART3 RXD
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LQFP100 LQFP80 LQFPo64 LQFP52 LQFP48 QFN32 NAME DIGITAL ANALOG

64 50 38 32 PCO7 PCA_CHI VC2_INP13
TIM5 CHA  VC2_INN8
TIM2 CHB  SEG3
UART3_TXD

65 51 39 PCO8 PCA_CH2 SEG2
TIM6 _CHA
TIM2_ETR
UART3_CTS

66 52 40 PC09 PCA_CH3 SEG1
TIM4 CHB
TIM1_ETR
UART3_RTS

67 53 41 33 29 18 PAOS UARTO TXD SEGO
TIM3_CHOA
TIM1_GATE
TIM4_CHA
TIM3_BK

68 54 42 34 30 19 PA09 UARTO_ TXD COMO
TIM3_CHIA
TIMO_BK
12C0_SCL
HCLK_OUT
TIM5_CHA

69 55 43 35 31 20 PA10 UART0 RXD COMI
TIM3_CH2A
TIM2_BK
12C0_SDA
TIM2_GATE
PCLK_OUT
TIM6_CHA

70 56 44 36 32 21 PA1l UARTO CTS COM2
TIM3_GATE
12C1_SCL
VCO_OUT
SPI0_MISO
TIM4_CHB

71 57 45 37 33 22 PAI2 UARTO RTS COM3
TIM3_ETR
12C1_SDA
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INEE S
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LQFP100 LQFPS80

72 58
73 59
60
74
75
76 61
77 62
78 63
79 64
80 65
81 66
82 67
&3 68
84 69
&5 70
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LQFP64

46

47

48

49

50

51

52
53

54

LQFP52 LQFP48

38

39

40

41

42

QFN32
34 23

35

36

37 24

38 25

NAME

PA13

PF06

PFO7

DVSS
DvVCC
PA14

PA15

PC10

PCI11
PC12

PDO00
PDO1
PDO02

PDO03

PD04

DIGITAL
VC1_OUT
SPI0_ MOSI

IR_OUT
UARTO_RXD
LVD OUT
TIM3 ETR
VC2_OUT

12C1_SCL
UARTO_CTS

12C1_SDA
UARTO_RTS

UART! TXD
UARTO TXD
TIM3_CH2A
LVD OUT
RCH OUT
RCL_OUT
PLL_OUT
SPI0_CS
UART!_RXD
TIMO ETR
TIMO CHA
TIM3_CHIA

PCA_CH2

PCA_CH3
PCA_CH4

SPII_CS
SPII_SCK
PCA_ECI
TIM1_ETR

UARTI_CTS
SPI1_MISO

UARTI RTS
SPI1_MOSI

ANALOG

SWDIO

SWCLK

COM4/SEG39

COMS5/SEG38
COM6/SEG37

COM7/SEG36
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LQFP100 LQFP80 LQFPo64 LQFP52 LQFP48 QFN32 NAME DIGITAL ANALOG

86 PDO5 UART1_TX

87 PD06 UART1_RX

88 PDO7 UART1_TX

89 71 55 43 39 26 PB03 SPI0_SCK VC1_INN9
TIMO CHB  SEG35/VLCDH
TIM1_GATE
TIM3_CHOA
XTL_OUT
XTH_OUT

90 72 56 44 40 27 PB04 SPI0 MISO  VCO_INP12
PCA_CHO VC1_INP12
TIM2_BK SEG34/VLCD3
UARTO CTS
TIM2_GATE
TIM3_CHOB

91 73 57 45 41 28 PBOS SPI0 MOSI  VCO INP13
TIMI BK SEG33/VLCD2
PCA _CHI
UARTO RTS

92 74 58 46 42 29 PB06 12C0_SCL VCO_INP14
UARTO TXD VC1 INP14
TIMI CHB  SEG32/VLCDI
TIMO CHA
TIM3_CHOA

93 75 59 47 43 30 PB07 [2C0 SDA  VCI1_INPI15
UARTO RXD LVD2
TIM2 CHB  SEG31
TIMO_CHB

94 76 60 48 44 31 BOOTO SEG30

/PF11

95 77 61 49 45 PBO8 12C0_SCL LVDI
TIMI CHA  SEG29
TIM2_CHA
TIMO_GATE
TIM3_CH2A
UARTO_TXD

HC32F17x &5 ¥4E F/t_Rev1.82
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96 78 62 50 46 PB09 12C0 SDA  SEG28
IR_OUT
SPI1_CS
TIM2_CHA
TIM2_CHB
UARTO_RXD

97 PE00 TIM1_CHA

98 PEO1 TIM2_CHA

99 79 63 51 47 32 DVSS

100 80 64 52 48 DVCC
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INEE S

XIAOHUA SEMICONDUCTOR

TG IS ThE6 il PSEL A7 sskidb 4745, ¥ K.

Px_SEL
0 1 2 3 4 5 6 7

PA00 | UARTI CTS TIMO_ETR VC0 OUT TIMI_CHA TIM3_ETR TIMO_CHA

PAOl | UARTI RTS TIMO_CHB TIMI_ETR TIM1 CHB HCLK_OUT SPII_MOSI

PA02 | UARTI TXD TIMO_CHA VC1_OUT TIMI _CHA TIM2 CHA PCLK_OUT SPII_MISO

PA03 | UARTI RXD TIMO_GATE TIMI_CHB TIM2 CHB SPII_CS TIM3_CHIA TIMS5 CHA

PA04 | SPI0 CS UART] 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

PA06 | SPI0 MISO PCA_CHO TIM3 BK TIMI _CHA VCO OUT TIM3_GATE

PAO7 | SPI0 MOSI PCA _CHI 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 TIMS5 CHA

PAI0 | UARTO RXD TIM3_CH2A TIM2_BK 12C0 SDA TIM2 GATE PCLK_OUT TIM6_CHA

PAIl | UARTO CTS TIM3_GATE 12C1_SCL VCO OUT SPI0_MISO TIM4 CHB

PAI2 | UARTO RTS TIM3_ETR 12C1_SDA VC1_OUT SPI0_MOSI

PAI3 | IR OUT UARTO RXD LVD OUT TIM3_ETR VC2 OUT

PAl4 | UARTI TXD UARTO_TXD TIM3 CH2A LVD OUT RCH OUT RCL OUT PLL OUT

PAI5 | SPI0 CS UART1 RXD TIMO_ETR TIMO_CHA TIM3_CHIA

PBO0 | PCA CH2 TIM3_CHIB TIM5 _CHB RCH OUT RCL OUT PLL OUT

PBOl | PCA CH3 PCLK_OUT TIM3 CH2B TIM6_CHB VC2 OUT TCLK_OUT

PB02 PCA_ECI TIM4 CHA TIMI_BK TIMO BK TIM2_BK

PB03 | SPI0_SCK TIMO CHB TIM1 GATE TIM3_CHOA XTL OUT XTH_OUT

PB04 | SPI0 MISO PCA_CHO TIM2 BK UARTO CTS TIM2 GATE TIM3_CHOB

PB0O5 | SPI0 MOSI TIMI BK PCA CHI UARTO RTS

PB0O6 | 12C0 SCL UARTO_TXD TIM1 CHB TIMO _CHA TIM3_CHOA

PB0O7 | 12CO SDA UART0 RXD TIM2 CHB TIMO_CHB

PB0O8 | 12C0 SCL TIMI_CHA TIM2 CHA TIMO _GATE TIM3_CH2A UARTO_TXD

PB09 | 12CO SDA IR OUT SPII CS TIM2 CHA TIM2_CHB UARTO_RXD

PBI0 | I2C1 SCL SPI1_SCK TIM1 _CHA TIM3 _CHIA UART1_RTS

PBI1 | I2C1 SDA TIM1_CHB TIM2_GATE TIM6_CHA UARTI_CTS

PBI2 | SPIl CS TIM3 BK TIMO_BK TIM6_CHA

PBI3 | SPIl SCK 12C1_SCL TIM3 CHOB TIMI_CHA TIM1_GATE TIM6 CHB

PB14 | SPII_MISO 12C1_SDA TIM3_CHIB TIMO_CHA TIM1_BK

PBI15 | SPII_MOSI TIM3_CH2B TIMO_CHB TIMO GATE

PCO0 UARTI CTS UART2 RTS

PCO1 TIM5_CHB UARTI1 RTS UART2 CTS

PC02 | SPII_MISO UART2_RXD

PCO3 | SPI1_MOSI UART2_TXD

PCO4 TIM2 ETR IR OUT VC2 OUT

PCO5 TIM6 _CHB PCA CH4

HC32F17x &5 ¥4E F/t_Rev1.82
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INEE S

XIAOHUA SEMICONDUCTOR

Px_SEL
0 1 2 3 6 7

PCO6 | PCA_CHO TIM4_CHA TIM2_CHA UART3_RXD

PCO7 | PCA _CHI TIM5_CHA TIM2_CHB UART3_TXD

PCOS | PCA CH2 TIM6_CHA TIM2_ETR UART3_CTS

PC0O9 | PCA_CH3 TIM4_CHB TIM!_ETR UART3_RTS

PCI0 PCA_CH2

PC11 PCA_CH3

PC12 PCA_CH4

PC13 TIM3_CHIB

PCl14

PC15

PDO00 SPII_CS

PDOI SPII_SCK

PD02 | PCA_ECI TIM1_ETR

PD03 | UARTI CTS SPII_MISO

PD04 | UARTI RTS SPII_MOSI

PD05 | UARTI TXD

PD06 | UARTI RXD

PD07 | UARTI TXD

PDO8

PD09

PDI10

PDI1

PDI12 UART2_RTS

PDI3 | UART2 RXD

PDI4 | UART2 TXD

PDI15 UART2_CTS

PEO0 | TIM1 CHA

PEOl | TIM2 CHA

PE02 | PCA_ECI

PEO3 | PCA_CHO

PE04 | PCA_CHI

PEOS | PCA_CH2

PEOG | PCA_CH3

PEO7 | TIM3_ETR

PEOS | TIM3 CHOB

PEOY9 | TIM3_CHOA

PEI0 | TIM3 CHIB

PEll | TIM3 CHIA

PE12 | TIM3 CH2B SPI0_CS UART3_CTS

HC32F17x &5 ¥4E F/t_Rev1.82
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Px_SEL
0 1 2 3 7

PEI3 | TIM3 CH2A SPI0_SCK UART3 RTS

PEI4 | TIM3 CHOB SPI0_MISO UART3 RXD

PEI5 | TIM3 BK SPI0_MOSI UART3_TXD

PFO0 | 12CO SDA UARTI_TXD

PFO1 | 12C0 SCL UARTI_RXD

PF02

PF03

PF04

PF05

PFO6 | 12C1 SCL UARTO_CTS

PFO7 | I2C1 SDA UARTO RTS

PF09 | TIMO CHA

PF10 | TIMO CHB

PF11

HC32F17x &5 ¥4E F/t_Rev1.82
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INEE S

XIAOHUA SEMICONDUCTOR

33 BRBRESUY

R Gl B2y 3%
Y8 DVCC - H i
AVCC [ EDNEN
DVSS i
AVSS B
VCAP LDOW ittt (AXPR N &R R ERAEFH, 74 A /N T TuF
PSR
ISP BOOTO HE A BOOTO (PF1D) BRIy E B, &5 TAETISP
SfEpiat, ALEI ISP FlashBET 4 FE o
HE AL BOOTO (PF1D) BHINLHET, &/ T/AETH
P, S AT Flash i R FPARRS, T id i SWDHMSCHT
Flashi#f 174 fe
ADC AINO~AIN23 ADC i \i#1E0~23
ADC_VREF ADCHMT S Ik
VC VCINO~VCIN15 VC #iN0~15
VC0 OUT VCOLt &4
VC1_OUT VC1 LS
VC2 OUT VC2 L3t
LVD LVDINO HL R AV 46T\ 0
LVDIN1 CEERIMIEEPN|
LVDIN2 F, s 0 i N2
LVD OUT F, s o 000 i
OPA OPA_INN OPA ity N
y=0~4 OPA_INP OPA IF 3ty A
OPA_OUTy OPA%i
LCD COMx LCD 23y th
x=0~7 SEGy LCD[X Bt H
y=0-52 VLCDz AP, Ah S A A A
=123 H
UART UARTx_TXD UARTx £ 45 32
x=0,1,2,3 UARTx _RXD UARTxEHE B2 U
UARTx_CTS UARTx CTS
UARTx_RTS UARTx RTS
SPI SPIx_MISO SPIELH AL A WAL tH B8 15 5

HC32F17x &5 ¥4E F/t_Rev1.82
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Xl-l S c x!x(m%s:/toﬁcg

183 5 &R Eit:3%)

x=0,1 SPIx_MOSI SPIELH T AL 50 H MALE N B 5 15 5
SPIx_SCK SPIELHRLI {5 5
SPIx_CS SPI ik

12C 12Cx_SDA RCELHHHE S 5

x=0,1 12Cx_SCL DRCHHLI B E 5

i FH I g TIMx_CHA Timer 4 RN LU HH A

TIMx TIMx_CHB Timer FJ4 SR LL B HH B

x=0,1,2 TIMx_ETR Timer 4N HH RN 5
TIMx_GATE Timerf¥ [ 142(5 5

i F € I 2 TIM3_CHyA TimerFI FRAMA LB HI A

TIM3 TIM3 CHyB Timer )4 SR LR H B

y=0,1,2 TIM3_ETR TimerfI /MBI ERAE 5
TIM3_GATE Timer ][ 1#215 5

AT 51 | PCA_ECI S BT T

PCA PCA_CHO A/ LB H/PWM AT 0
PCA CHI i /LB 1 /PWM A 1
PCA_CH2 R N/ LB L /PWMAT 2
PCA CH3 PN/ LB /PWM T 3
PCA_CH4 iR N/ LB i /PWMET 4

2 E I TIM4 CHA Advanced Timer4 LGB H /A IR A SRA

Advanced Timer | TIM4 CHB Advanced Timerd 5 H /A 351\ 3 B
TIMS5_CHA Advanced Timer5 FCEUT H /A 3R A\ A
TIMS5_CHB Advanced Timer5 FCEU) H /A 340 A\ 0 B
TIM6_CHA Advanced Timer6 U H /A SR A G A
TIM6_CHB Advanced Timer6 L% H /A 3R %0 A\ i B

o
EE:

* 3-1 HEPES U

— 10 i DR AN R IR, PRREARE 2RI FEE PR RRASE 2 PR 2 T A i RS

HC32F17x &5 ¥4E F/t_Rev1.82
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INEE S

XIAOHUA SEMICONDUCTOR

4 THREHER

SWDIO
SWCLK

PFOO0--PFO7
PFO9---PF11

UARTX_TXD
UARTX_RXD
UARTX_CTS
UARTX_RTS

DAC_OUT

COMO---COM7
SEGOO---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

POR
BOR

PLL
RCH
RCL

@AVCC

LDO

SysCtrl

ARM ] — Flash
Cortex-M0+ [ N—] Up to 128 KB
NVIC
} SWD Bus
Matrix
SRAM
r—
DMAC  K— — Upto16KB
CRC AES
GPIO Portx
x=A,B,C,D,E
} GPIO PortF TRNG
AHB to APB
bridge
UARTX
x=0,1,2,3
} DAC(12bit) (——
— LCD C——— WDT
>‘ ADC(12bit) < CLKTRIM
VCx
> x=0,1,2 :
@AVCC
. BGR
> LVD < d Vref

OPA

¢  TempSensor

XTL

XTH

Ao 0 A S

@bvcC

TIM3

{

TIMx
x=0,1,2

TIMx
x=4,5,6

PCA

12Cx
x=0,1

SPIx
x=0,1

{
{
{
{
{

AVCC
AVSS

Dvcc
RESET

DbvccC
DVSS
VCAP

XTLI
XTLO

XTHI
XTHO

TIM3_BK
TIM3_ETR

TIM3_GATE
TIM3_CHOA
TIM3_CHOB
TIM3_CH1A
TIM3_CH1B
TIM3_CH2A
TIM3_CH28B

TIMx_BK
TIMx_CHA
TIMx_CHB
TIMx_ETR
TIMx_GATE

TIMx_CHA
TIMx_CHB

PCA_ECI
PCA_CHO
PCA_CH1
PCA_CH2
PCA_CH3
PCA_CH4

12Cx_SDA
12Cx_SCL

SPIX_CS/SSN
SPIx_SCK
SPIx_MOSI
SPIx_MISO

HC32F17x &5 ¥4E F/t_Rev1.82
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I I XIAOHUA SEMICONDUCTOR

5 X E

0xe010_0000

0xe000_0000

0x4002_2000

0x4002_0000

0x4000_6000

0x4000_4000

0x4000_0000

0x2000_4000

0x2000_0000

0x0002_0000

0x0000_0000

e

CMO+ Internal
Peripheral

PORT Ctrl 1

AES

DMAC

PORT Ctrl 0

CRC

RAM Ctrl

Flash Ctrl

AHB

APB1

APBO

SRAM (16kByte)

TSNg9dv

UART3

UART2

LCD_CTRL

TIM3

FLASH (128kByte)

1. port ctrifHe 5y 1 Btk

0sng adv

Analog Ctrl

System Ctrl

CLKTRIM

PCA

TIMO/1/2/WDT

SPIO

12C0

UARTO/1

0x4004_0000
0x4003_0400
0x4003_0000

0x4002_2000
0x4002_1c00
0x4002_1800
0x4002_1400

0x4002_1000
0x4002_0c00
0x4002_0900
0x4002_0300

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 &5 ¥4E F/t_Rev1.82
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3¢
0x2000 4000
SRAM
(16KByte)
0x2000 0000
R
0x0002_0000
ERAAX
(128KByte)
0x0000_0000
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XASCHREXSH
6  JLAUNA AR

DVCC DVCC
10K
] RESETB SWCLK [L
100nF
I
<
SWDIO [ ] N
P &
RESETB |
1uF+ T‘:] VCAP
100nF [ T | —
BOOTO [ =]
18-55V>—+—1 ] DVCC . XTHI Dﬁ
- — |
! % |
i "] DVSS . XTHO D—%——L
e |
1.8-55V>———— ] AVCC XTLI Dﬁ
| |
3 =
1L AVSS . XTLO D—%L

EE
— AVCC 5 DVCC HL & Z0AH A
— R HERAR T N SR, FR R B A N R D
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Xl'"l S c x!xOH%S:AEOECE

7

7.1

7.1.1

7.1.2

HLASRR
ALK

FRARRF I, DA RS VSS Jydkife.

B/ANBCREE

FRARR R, EAR 2 BB XS 100% 17 fhAEM SR B Ta=25°C A1 Ta=Tamax i
ATHIIA(Tamax 530 5E BT B2 0 R UL AC),  FirA /MR KAB K AE SR A B g . it
HL R P AT B3 2 A F 15 2 ORALE

FERFANZRASE T 5 BVEAR U B DB 23 5 V-G« Bt AN/ B 2RV EAS 2R Bt A
SAEA AL EREATIN, LR E VPSR L, SR REUE @A AN S, HL
P E AN =15 bR AE 0 A CP B3 2) 15 21

HAIHE

B AR R, MRV BEE R LT Ta=25°C Al VCC=3.3V(1.8V < VCC < 5.5V HLJETLH).
X EEHRE O T B E S AR Z MR

SR ADC RE FE R 2 38 16— MRk L CRFE , 7E B A IR EE VS B R R4S 21, 95%
P R ZE AN T AT VB (CFI+28) .
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XI-I S c XJ\OH%S:AEOECE

7.2 R ABIEE
TRAE RS A b 8l S I 4 0 e KA (E > F 2R Hh g B IR, "TRES SRR K AME
MR o X H R 25 BB AR 2 ) i R8T, FRAS RRAE BE 254 T #8344 ) Dh s P A E T 1%
K TR S RAE A T S 2 A T SE 1k .
e ik /IME SN BT
VCC - VSS AR AR R (L BT AVCCRIDVCC)! 0.3 5.5 \Y%
ViN 12 5| B A R @ VSS-0.3 VCC +0.3 A
| AVCCX | AN A4t v 5| B2 T ) L s 22 50 mV
| VSSX - VSS | | ANl 5] A2 18] i) v s 22 50 mV
Vesp(HBM) ESD# Hi L FE R (N AR AR A ZHU | KEHASHL \Y
71 H R
1. P HHIE(DVCC,AVCC)MIHL(DVSS, AVSS) 5] [l 2546 24 7 12 2 Sh 8 fo VT 9 9 i R 4 b
2. Iy 20 AN 1] DRI e AR BR » BPARAIE Vie AN I Ho A R AE - WHRASBEARIE Vin AN Hof KA,
FARUEAE MR IR ] Tivgemo AL HA KAH . 24 V> VCC B, H— AN IERTEANEA 2 Vin<VSS i,
A AN EEN
e ik B RAE® <K Y2
Tvee 23 DVCC/AVCC HE R 28 1 s HL R (L B FEL AT ) @ 300 mA
Tyss 223 VSSHZE L HL AR HE ERLA) 300 mA
AR VORI HI 5| B _E 0 H 8 FEL R 25 mA
Lo AR T/ORFEHI 5| B _E o4 S H i 25 mA
RESETB 5| [ N\ L +/-5 mA
Inueny > XTHHIXTHIS| X TLAIXTLIS] A E N R +/-5 mA
HoAth 5| ATV N HLIR +/-5 mA
> Inuey @ BB T/OFN 2§ 5] B _E A s N R +/-25 mA

1. B M HEJRDVCC,AVCO)FIHL(DVSS,AVSS) 5| Bl Zihs £ 4 e B 7150 e Ve B N it R 4 L

® 72 WA

2. Inoemo 48Xt ANT] DU B BUARER, BIERIE Vin AN R KME . RARELRIE Vin AN KE, HERE

TEANEBER ] T ey N g KEH. 24 VineVCC B, H—/NIERTENERR: 24 Vin<VSS B, BH—A & REEN

LT -

3. RIGHEN BT T PG BAUTERE -

4. HJUA VO HFEIAENLRE, Y1 mnoemo RN IE FFEN BIRCS REEN BRI 280 B2 A, %45

BETTEERM 4 A 1O S 1S Tivgemg e AR R4

HC32F17x &5 ¥4E F/t_Rev1.82
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L=l S c I £ 2
Xn XJ\OH%SEM*OECE‘

e ik HUH <R vs
TSTG it A7 Y -60 ~+ 150 °C
Ty KGR 105 °C

73 EERE
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73 TAE&MH
7.3.1 BREITIEEZY
e ZH %A w/ME P NEN <K y2
flcrk PN AHBIN 4 47 2 0 48 MHz
frcrko N EAPBOS & i 22 0 48 MHz
frcrLki N EBAPB 1R 4 %2 0 48 MHz
DVCC B iy TR 1.8 5.5 \
AVCCWY | BRI A TAE W5 DVCCOAH A 1.8 5.5 \Ys
Pp ThEFERL Ta=85°C LQFP100 476 mwW
THEFERL Ta=85°C LQFP80 465 mwW
DR FEHEL Ta=85°C LQFP64 455 mwW
DR FEHEL Ta=85°C LQFP48 364 mwW
TR FEBL Ta=85°C QFN32 357 mW
Ta RS KT FE -40 85 °C
R R IHFES -40 105 °C
T, g Y -40 105 °C
* 7-4 BEHTAEEM
. H{fiH ADC I, 2 ADC S S%.
. S AR R ELE Y DVCC Al AVCC fbr, 78 F BRI IE & #:/E 1A, DVCC Fl AVCC 2 [Al# % R ¥F A 300mV
(LR
. IERURMINEFEEIORE T, R Ty A Timao Ta W LAY JESIX A G
7.3.2 _EEMEERETESG
s S %14 w/ME SO <R (v
tyee VCC EFH# A 0 5 V/us
thc VCC—F B%ﬁ% 0 5 V/},lS

HC32F17x &5 ¥4E F/t_Rev1.82

#* 7-5  EEAEEHEE TELE

Page 49 of 95




XASCrexsH
7.3.3  HEREALM LVD R E

VCC

BOR75V unknown unknown

1. BHRIE, AREEEREdlR.
K 7-1 POR/Brown Out 7~ = &

5 ZH M BAME | SURME | ROKME | B
Vpor POR BEJHHL & (R AL 1.45 1.50 1.65 \Y%

BOR il & ChiHLIEFE)

% 7-6 POR/Brown Out
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5 2 1 R/ME | HURE BRKNE | AL
Vex LS NGNS 0 VCC %
Vlevel o 5 4 LVD_CR.VTDS=0000 1.8+3.5% \Y%

LVD _CR.VTDS =0001 1.943.5%

LVD CR.VTDS =0010 2.0+3.5%

LVD CR.VTDS =0011 2.1£3.5%

LVD CR.VTDS =0100 2.243.5%

LVD CR.VTDS=0101 2.3+£3.5%

LVD _CR.VTDS=0110 2.443.5%

LVD _CR.VTDS=0111 2.543.5%

LVD CR.VTDS=1000 2.6+3.5%

LVD_CR.VTDS=1001 2.743.5%

LVD CR.VTDS=1010 2.8+3.5%

LVD CR.VTDS=1011 2.9+3.5%

LVD CR.VTDS=1100 3.0+£3.5%

LVD CR.VTDS=1101 3.1£3.5%

LVD CR.VTDS=1110 3.243.5%

LVD CR.VTDS=1111 3.3+3.5%
Icomp ViFe 0.12 HA
Tresponse | M NI [A] 80 ps
Tsetup NI (] 400 us
Vhyste IR HLE 40 mV
Tfilter JEVE T[] 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 EidurtE
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XASCHREXSH
734 HEMSHHE

iie) ZH it wAME | B | BORME | AL
VREF25 Internal 2.5V Reference Voltage | ###25°C 3.3V 2.475 2.5 2.525 \Y
VREF25 Internal 2.5V Reference Voltage | -40~85°C  2.8~5.5V | 2.463 |25 2525 | vl
VREFI5 Internal 1.5V Reference Voltage WiE25°C 3.3V 1.485 1.5 1.515 A"
VREFI5 Internal 1.5V Reference Voltage -40~85°C 1.8~5.5V | 1.477 1.5 1.519 vl

Internal 2.5V 1.5V temperature ppm/
Tcoetr ) -40 ~ 85°C 120

coefficient oC

1. BREETHRAER, e K

7.3.5  BLEBERRE

b R W MO B R T A H A, S8 ORI 26 45 T A I L BRERRLEE L 1O

BB SR =R IR EL . TAESI% . VO MIMOBRES R . FRFFFEAE R iR B

DL ARAT P 25

B S A0 T R AU F

o FHTI VO AL THABE, FiEREE AT B VCC B VSS(T
).

o TSP REAAL T IR . BRI

o DUAEAE BT I T B fuacwx (A0~ 24MHZ 49 0 M54 01, 24~48MHz
A 1 AN ).

o MIFFAMKEBT: feerko = fucik, freiki = facike

Symbol Parameter Conditions Typ® | Max® | Unit
4M 750
8M 1460
RCH
16M 2850
clock source
_ Vear=1.5V 22.12M 3940
All peripherals clock ON,
) , Vee=3.3V 24M 4270 HA
Ipb Run while(1) in RAM
_ Ta=2xC PLL 32M 5750
(Run in
RCH4M to
RAM)
xxM 48M 8540
clock source
Vcar=1.5V 4M 350
All peripherals clock OFF, RCH
Vee=3.3V SM 660 LA
Run while(1) in RAM clock source
Ta=2xC 16M 1250
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Symbol Parameter Conditions Typ® | Max® | Unit
22.12M 1710
24M 1850
PLL 32M 2560
RCH4M to
xxM 48M 3770
clock source
4M 790
&M 1470
RCH
16M 2780
Ipp Vcar=1.5V clock source
All peripherals clock OFF, 22.12M 3720
(Run Vee=3.3V LA
Run CoreMark in Flash 24M 4000
CoreMark) Ta=2xC
PLL
RCH4M to | 48M FlashWait=1 6080
xxM
4M 1000 1440
Vcar=1.5V
M 1890 2710
Vcce=1.8-5.5V RCH
16M 3710 5160 LA
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 LA
Run while(1) in Flash xxM
Ta=N40C- 40M FlashWait=1 8100 9470
clock source
85C 48M FlashWait=1 9610 | 11200
16M 3990 5040
Vcar=1.5V PLL
Ipp 24M 5530 7140
Vee=1.8-5.5V RCHS8M to
(Run 32M FlashWait=1 6640 7690 A
Ta=N40C- xxM
mode) 40M FlashWait=1 8160 9480
85C clock source
48M FlashWait=1 9670 | 11250
4M 610 1000
Vcar=1.5V
M 1090 1840
Vce=1.8-5.5V RCH
16M 2080 3360 HA
Ta=N40C- clock source
22.12M 2770 4480
85C
All peripherals clock OFF, 24M 2970 4810
Run while(1) in Flash 16M 2290 3150
Vcar=1.5V PLL
24M 3060 4370
Vee=1.8-5.5V RCH4M to
32M FlashWait=1 3410 4030 pA
Ta=N40C- xxM
40M FlashWait=1 4110 4950
85C clock source
48M FlashWait=1 4860 5870
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Symbol Parameter Conditions Typ® | Max® | Unit
16M 2340 3220
Vcar=1.5V PLL
24M 3120 4420
Vce=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
Vce=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
Vce=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
Vear=1.5V PLL
24M 3250 3660
Vce=1.8-5.5V | RCHS8M to
32M FlashWait=1 4240 4770 | pA
Ta=N40C- xxM
40M FlashWait=1 5250 5890
Iop 85C clock source
48M FlashWait=1 6250 7020
(Sleep
4M 150 190
mode) Vear=1.5V
&M 260 320
Vee=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
Vce=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
Vce=1.8-5.5V | RCHSM 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
Ipp All peripherals clock ON, | Vcar=1.5V
clock source | Ta=50C 14 21 [ pA
(LP Run) Run while(1) in Flash Vce=1.8-5.5V
Driver=0x0 Ta=85C 21 29
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Symbol Parameter Conditions Typ® | Max® | Unit
XTL32K Ta=N40-25C 10 18
All peripherals clock OFF, | Vcap=1.5V
clock source | Ta=50C 11 171 pA
Run while(1) in Flash Vce=1.8-5.5V )
Driver=0x0 Ta=85C 18 26
XTL32K Ta=N40-25C 8 9
Vear=1.5V
All peripherals clock ON clock source | Ta=50C 9 10 | pA
Vee=1.8-5.5V .
fon Driver=0x0 [ T,=g5¢C 16 19
(LP Sleep) XTL32K Ta=N40-25C 5 5
Vear=1.5V
All peripherals clock OFF clock source | Ta=50C 6 71 pA
Vee=1.8-5.5V )
Driver=0x0 [ T,=g5¢C 13 16
Ta=N40-25C 2980 3170
XTL32K Vcar=1.5V XTL32K
Ta=50C 3720 4110 | nA
+DeepSleep Vce=1.8-5.5V | Driver=0x0
Ta=85C 8380 9790
Ta=N40-25C 2920 3100
IRC32K Vear=1.5V
Ta=50C 3660 4010 | nA
oo +DeepSleep Vee=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
Vear=1.5V
DeepSleep Ta=50C 3320 3630 | nA
Vce=1.8-5.5V
Ta=85C 7980 9360

1.

TR HoAth g ® 41, % Typ RIMERTE 25 °C & Vee = 3.3V 15,

2. FRH HABTE E %A, % Max [R{E S Vee = 1.8-5.5V & Temperature = N40 - 85 °C i [ A (1) KB -

3. HOREETHEMAER, AR IR,
* 7-8  LAFHTRE
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7.3.6

MR FEARE SR (¥ e [R]

WA 8] fEAE RCH 31 % 5 1M R Bl B 79 30 o e g 50 P ) IS b R4 24 I PO R AR
M E «
RIS W ePJ2 RCH R 4%

TR PEEPRIRAR S I Bl 2 N TR B AR IR IS £ Y (AP 2 RCHL R ¥ 2%

Symbol Papameter Conditions Min Typ Max Unit
Twu PR ARARE g i I [7) 1.8 us
TR FEE R B Roee P P[] Fumcrx = 4MHz 9.0 us
FmcLk = 8MHz 6.0 us
Fmcik = 16MHz 5.0 us
Fumcik = 24MHz 4.0 us

1. PR AR [R] F 00 B AR S AR T 06 S5 T P R P BRI — 2R 4R 2

HC32F17x &5 ¥4E F/t_Rev1.82

Page 56 of 95




u Ih she
XI-I S c XJ\OH%S:AEOECE

7.3.7  SMERET RIS
7.37.1  AMECEIN IR B
(i ZH M wME | MAME | RKME BN
fXTH ext FH AR e A o (D 0 8 32 MHz
VxTHH NI TR R VD 0.7VCC vCCe \%
VxhL BN 51 R P B VSS 0.3VCC \Y
TrxThH) T sy @ 20 ns
TrextH) T B A s ] 20 ns
Twxth) AN re BRI PR s ] D) 16 ns
CinxTH) PN IR 5 pF
Duty 25 L 40 60 %
I A IR L £1 HA
1. HWIRIE, AFEAEF R,
7.37.2  AMEREIARIE R B
e ZH %M sAME | BAEME | mKME B

fxr_ext F P Ah s i () 0 32.768 1000 kHz
Vxrin NI TR R Vi 0.7VCC \Yee \Y
VxriL N1 R VA VSS 0.3VCC \Y%
TrxTr) T R 50 ns
TrxtL) T R A s (] 50 ns
TwxTL) i N v BTG PR s ) (D 450 ns
CinxTL) PN A 5 pF
Duty L 30 70 %
I LETPAN =2 +1 HA

1.

HIBETHORIE,  ANEA ™ il
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7.3.7.3

FRIESMBE B XTH

AR B (XTH) A LA — > 4~32MHz (1 dib i/ B VS R A0 B R 5 2 7= . A
TR g RS SRR TN R R A 1 S R AN AR, B SR SRR VAL AR 2 1
g5 AEN I, RS AN DB F A e U n] B BRI AR A R S, AU H R
MRS FIFSER ] AR R IEIEIR S TR S BOER . B KRS, TE &N

AR R
AhER XTH &R @
Gine) ZH it RME | BAUE | BOKE | B
Ferk PR35 I 4 32 MHz
ESRcik | SCHRFHIFIRESRIEH 32M 30 60 Ohm
4M 400 1500 Ohm
Crx® T A P AR P SR AT O &
Duty sl 40 50 60 %
1dd® i 32M Xtal, CL=12pF, 600 HA
ESR=300hm
gm eSS R 700 HA/V
Toar™> | JA B IH] 32MHz 300 us
@ XTH_CR.Driver=1111
4MHz 2 ms
@ XTH_CR.Driver=0011

1. R AR M 2 B P VR AR B P 45
2. HMZEVHERR, AP PR,
3. Cuxfif XTAL FIP/NE I GO, ™ A Z 44 it AR ) 345 7o ) B SR b i LA IR AV
R S ARTIE R 45 T B 2RI BHE, N DL FR 2 PR 25 L Ay i MR ) 3 T i 4 ) 00 SR B B L IR P £
W SRS R 45 T JL B2 25, T B0 A 3 7t T DL e S TR (B T
. d ARG R 45 AR ARV 2 2 250 SpF I, ILRC A A MERA 16pF. %8 PCB 5 MCU 3l I Z [ )43
A, BBOEHFAEY 15pF 5 12pF MITLAC A
A A R 25 AR R K JLBE 2509 12pF I, UCHRCHLA BN 12pF. %8 PCB 5 MCU 5|2 [8] /)43
AHZY, HUUEFEAAE A 10pF 5k 8pF AYITHCL LAY o
4. HVIRBES A AT ASA, W% AF: XTH_CR.Driver=1110
5. Tstart S2EZNETIH], & MNEAERE XTH FaE, HZEERAFREN 32MHz/4MHz $R3% X B A XA HE =2

£ XTH_CR.Startup=10 B E T, f#H— MRk i A RaS LESR], € n] ae 5 A6 r AR5 1A [
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AEK

| [ fXT
T xo i ’
RI | 5 %
Lt ]

R

— AR AR UL F A 2 B A 3 T R BOR T ) SR AT IC L
RS RGE R 4 T A B AHIAAE, T ITIE F A A BRIy ot P 3 783 T 4 L PR R B R B R R A
R ARG R 4 T PLAD ARG A A, DI LA P Bt PR HR S TR T4 ) D P P 2 ) (LB T

— BRI SR BRE ROS

—  BHJEALPH R1 BB RO IRRTTVETE S WA OGN 1L
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7.3.7.4

RIES MR PF XTL

B AR £ (XTL) AT ASE H — > 32.768kHz 1) &t 44/ Wi VB IR 25 4 B I 4R 5 4 7= 2 o AR
Wb gy (S SRk T A AN e A, I SRS RIS S RIS R . EN
TR A A A7 A8 P A6 JUR R e M SR AR v 4% (1 5| B, DAyt 9K RT3 Sl ) g s
). HRFIEIRS I TEASE IR B, W), SRR A ™ 7.
AhE XTL R0

55 ZH M &AME | LRME | BORME | B
Feik PR 32.768 kHz
ESRcik | CFFI EPRESRIE [ 65 85 kQ
CL® A ¥ ARG R R AT E
DCacrk e Ralnd 30 50 70 %
Idd® ESR= 65 kQ 350 1000 nA
ZEM

Cr=12 pF
gm St ek 2.5 HA/V
Tsar™® JA B[] ESR=65 kQ, 500 ms

C1=12 pF,

40% - 60% duty cycle has

been reached

1. BZETrEE L, AEE .
2. Cux ¥R XTAL HWANE I OB A s, - A4 ot s 0t ) SR P2 B A O M
AR ARSI 45 1 T 22 B 2R R ZAE, D DTG PR PR L Ay s PR ) 368 78 i 4t ) 97 3 P 2 AL R I £
U ARG R 25 T T JLEC 2 2, DN LR R PRI B I R DTS FR A I A B T
Bil: ARG R4 IR Y A 25 SpF I, UCEC A AN ER A 16pF. & PCB 5 MCU 5l 2 A4y
AR, BEUUEFEAE A 15pF 3L 12pF HOUCHR LA o
st VAT T 4t R I VLB B0 12pF B, VIG5 ME R 12pF . %18 PCB 55 MCU 512 [l 1) 4y
A, FBOEFEAIEIY 10pF 5 8pF MIILHL % .
3. JWAHYESH XTL_CR.Driver=1001 I ThFE 1 A B/ ESRAE M = T ERZ 2%, 7T LAEIT 987> XTL_CR Driver
BB LA R FE .
4. Tstart f2J5 N[, ZMNEMARE XTL HENE, EERIREMN 32768 JRG X B H . XAH{HERAE

=}
HH

s3]

XTL_CR.Driver=1001 1 XTL_CR.Startup=10 & T, i/ —/MaER @Ak EReES LES2, =ahs

AR 32 7 AN R 5 AN TR T AR R
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| [ —‘ >— fxr
L , jj%
RI | 7 7%
B .

R

— PR AR UL F A 2 B A 3 T R BOR T ) SR AT IC L
R SR E R 4 T A ECE A E, T ITTC FL A PO BBy o P 3 78 T L PR SR B R B B R A £
IR ARG R 4 T PLAD ARG A A, DI LA P Bt PR H S TR T4 8 ) D P P 2 ) A (B T

— O A AR LR RO

—  BHJEALPH R1 BB A IRKTTVETE S WA OGN 1L
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7.3.8  PIEREM SR IRRAIE
7.3.8.1 P RCH #R¥#%
Symbol Papameter Conditions Min Typ Max Unit
Dev RCHYR; #s A& P User trimming step for given 0.25 %
VCC and Ta conditions
VCC=18~55V -3.5 +3.5 %
Tams = -40 ~ 85°C
VCC=18~55V -2.0 +2.0 %
Tams =-20 ~ 50°C
Feik IS 4.0 4.0 24.0 MHz
8.0
16.0
22.12
24.0
ek DI#E Fumcik = 4MHz 80 HA
Fmcrk = 8MHz 100 HA
Fumcrx = 16MHz 120 HA
Fumerx = 24MHz 140 HA
DCcrk SEl=Al 45 50 55 %
1. BZErEE L, AEE .
7.38.2 ¥ RCL #%4%
Symbol | Papameter Conditions Min Typ Max Unit
Dev RCL¥R % 3 H 1 User trimming step for given 0.5 %
VCC and Ta conditions
VCC=18~55V -5 +5 %
Tams = -40 ~ 85°C
VCC=18~55V -3 +3 %
Tams = -20 ~ 50°C
Ferk PRV A 38.4 kHz
32.768
Terx Ja B[] 150 us
DCcx | A7HE® 25 50 75 %
ek e 0.35 pA

1. HEZEWHEEE, TEE~HIR.
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7.3.9 PLL 4%t
g ZH M BAME | AUE | BKME Efir
Fin" PNRE L 4 4 24 MHz
By NI B 5 2 B 40 60 %
Fout oy A 8 - 48 MHz
Duty® a5 AR L 48% - 52%
Tlock® B e I (] i NS 4MHz - 100 200 s
1. HZEEIHESH, AEAHH.
7.3.10 FRESSRRME
g ZH A & /ME BRI IZPNEN AL
ECriasn | HEHIREL Regulator voltage=1.5V, | 20 keycles
TAMB =25°C
RETriasn | 3 PR A7 HARR Tawms = 85°C, 20 Years
after 20 kcycles
TbJJrog %%%Hﬂ_ I‘ETJ (?dﬁ) 22 30 us
Tw_prog gﬁﬂ%ﬁj‘ I‘Eﬂ (?) 40 52 Us
Tp_erase ﬁ jfﬁ?\ IZ/% Eq‘ I‘Eﬂ 4 5 ms
Tm_erase %H‘ %Fﬁé HTJ» I‘Eﬂ 30 40 ms
7.3.11 EFT $¢i
O BT DM R B IR AR

1 P

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

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

AW
BT AR T 2 1 AR AR,

WA FIREFr T s

BAMOEALL

REEBIEPIR (I H) 2474855

FEFEAT EFT SR, 7T DL H N P SR K T30 BB e 05 IR B 1O b, A Aarll

BIESNERI T, A o HEAT I LAR 1R 8 A2 AN n] R IR R
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7.3.12 ESD %k
A5 FH AR S N D%, s e AT ik B K DA o S B ) R SURBURR I DT TR 1R R
i ZH . i w/ME SR PN LA
VESDusMm ESD @ Human Body Mode 4 kV
VESDcpum ESD @ Charge Device Mode 1 kV
VESDmm ESD @ machine Mode 200 Vv
llatchup Latch up current 200 mA
7.3.13  1/O % D %etE
7.3.13.1 HyliReE—w o
(iR ZH A w/ME = PNz FAfL
Vou High level output Sourcing 4 mA, VCC=3.3V | VCC-0.25 v
voltage (see Note 1)
Source Current Sourcing 8 mA, VCC=3.3V | VCC-0.6 v
(see Note 2)
VoL Low level output voltage | Sinking 5 mA, VCC=33V VSS+0.25 v
Sink Current (see Note 1)
Sinking 14 mA, VCC =33V VSS+0.6 v
(see Note 2)
Vonup High level output Sourcing 8 mA, VCC =33V | VCC-0.25 v
voltage (see Note 1)
Double source Current Sourcing 18 mA, VCC =3.3V | VCC-0.6 v
(see Note 2)
VoLp Low level output voltage | Sinking 8 mA, VCC=33V VSS+0.25 VvV
Double Sink Current (see Note 1)
Sinking 18 mA, VCC =33V VSS+0.6 v
(see Note 2)
* 79 i O H R
NOTES: 1. The maximum total current, Ion(max) and Ior(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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VOH @ 1.8V
18
17
16
15
14
13
12
11
1.0
0.9
0.8
CCCCCLCICLCICECICKC K
FEEEEEEEEEEEE
O "1 NM T LI OM~0 O O — N
— o
==K —=@=— 350K
VOH @ 3.3V
33
32
31
30
29
28
2.7
26
25
24
23
22
21
LI ICCCCCC <
EEEEEEEEEEEEE
O 1 NM<IFT O O~ o0 O N
— 1
@SR =@ 551K
VOH @ 5.5V
5.5
5.4
53
5.2
5.1
5.0
49
48
CAICCCCIICLCILCICCCC
EEEEEEEEEEEEE
O " NM<IFT O O M~ o0 O N
— o

13mA
14mA
15mA
16mA

13mA
14mA
15mA
16mA

13mA
14mA
15mA
16mA

VOL @ 1.8V

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

=@=iFIX ==@= 35K

VOL @ 3.3V

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

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

== 0K =@= 55K

VOL @ 5.5V

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

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

== H X =@ 55K

K 72
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7.3.13.2 HARE—3HDO PA,PB,PC,PD,PE,PF
5 2 1k &/ME SRR >IN LKivd
Vin Positive-going input VCC=1.8V 0.7VCC v
threshold voltage VCC=3.3V 0.7VCC v
VCC=5.5V 0.7VCC \Y%
Vi Negative-going input VCC=1.8V 0.3vCC A%
threshold voltage VCC=3.3V 0.3vVCC \%
VCC=5.5V 0.3VCC v
Vhys(1) Input voltage hysteresis VCC=1.8V 0.3 \'%
(Vi - Vi) VCC=3.3V 0.4 v
VCC=5.5V 0.6 v
Rputihigh | Pullup resistor Pullup enabled 80 kQ
VCC=3.3V
Rputtiow Pulldown resistor Pulldown enabled 40 kQ
VCC=3.3V
Cinput Input capacitance 5 pF
1. BZEEESE L, AELEhil.
7.3.13.3 ¥ DM REER Timer Gate/Timer Clock
Ginc 24 A R/ME WAME | H&KME FAAL
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 s
timing width 3.3V 0.5 us
Fsystem = 4MHz 5.5V 0.5 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 3.5V 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(ny parameters are met. It may be set even with trigger
signals shorter than tn.
2. HIZRE VG, AR P,
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7.3.13.4 ¥ AR Hf%E—PA,PB,PC,PD,PE,PF

Ginc 2 %1 BRME | SR PN FLAL
LikgPxy) Leakage current Vpxy) (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 5| 4%tk
RESETB 5| Bl N IRZ0 I CMOS T2, ‘B T —MAREWiIT 1 LR fiH.
iR ZH 1k BOME | MBME | BOKME | B
Vigesers | FIAGHCPHUE 0.3 03VCC |V
Viwesers) AN R R EVES 0.7VCC VCC+03 | V
ViysweseTs) ot A ik A 4 P TS AR i 200 mV
Rey Eolse AV CENE] Vin=Vss 80 KQ
Trresers) i N DBk b 3 us
Txreesers) B N AEJESE ik b 20 us
L. ¥ RIE, AEA TR,
7.3.15 ADC $#k
ikl 2 &1 wRAME | BURME | mORME LiEA
VabciN Input voltage range Single ended 0 VabcreriN | V
Input range of external .
V ADCREFIN Single ended 0 AVCC v
reference voltage
DEVavces | AVCC/3HE & 3 %
Active current
Iapci including reference 200Ksps 2 mA
generator and buffer
Active current without
Iapc2 reference generator and | 1Msps 0.5 mA
buffer
CabpciN ADC input capacitance 16 19.2 pF
Rapc® fADC sampling switch 15 O
impedance
R AD'C external input 100 O
resistor®
Fapccrk ADC clock Frequency 24M Hz
Startup time of
TADCSTART reference 20 us
generator and ADC
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INEE S

XIAOHUA SEMICONDUCTOR

Ccore

Tabcconv

Conversion time

20

24

28

cycles

ENOB

Effective Bits

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

10.3

Bit

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

10.3

Bit

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

9.4

Bit

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

9.4

Bit

SNR

Signal to Noise
Ratio

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

68.2

dB

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

68.2

dB

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

60

dB

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

60

dB

DNL®

Differential non-

linearity

200Ksps;
VREF=EXREF/AVCC

LSB

INLD

Integral non-linearity

200Ksps;
VREF=EXREF/AVCC

LSB

E,

Offset error

LSB

Gain error

LSB

ADC [ SRR F U0 T B s «

o HTHRIE, AFEA N

Raoc

AN

HC32F17x &5 ¥4E F/t_Rev1.82

lieakage:+/-50nA

Caoc I

J_ 12 bit converter

12 bit SARADC
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XtF 0.5LSB RAFIRERGEEZORIN AT T, SN ABLITR TR Ak

M
Ran = — R
AN Fapc * Cape * (N + 1) *In(2) ADC

HHF, e ADC IR, 27 /748 ADC_CRO<3:2>1 ¥ € H 5 PCLK % &, W FE.
TN ADC 4P F, 1 PCLK 7Mbb 55 & -

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

M ARFEFE AN B, 3 A2 ADC_CRO<13:12>¥ 5E .
N E N RAENT At A1 ADC ISR E, 195 5

ADC_CRO<13:12> M

00 4

01 6

10 8

11 12
NF N ADC B8 Fy p c FIANE B BHR 4 0 9% R (M=12 K AE 1% 25 0.5LSB 4644 1 ):

Ry (k) Fapc(kHz)

10 5600

30 2100

50 1300

80 820

100 660

120 550

150 450

XF B SBNA, NIEE:
- E%DEE/J\ ADC iﬁ‘ﬁ}\ﬁﬁﬁ DAIN)(E/‘J%/_:E EE%?'CPARACITIC;

— BR T HEIER SN, WERAE T VRV KN BHECRES, HHREIMAFEE
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XIAOHUA SEMICONDUCTOR

7.3.16 VC R

Gie) ZH x RAME | BURME | KA | B
Vin Input voltage range 0 5.5 A"
Vincom Input common mode range 0 VCC-0.2 |V
Voffset Input offset Him25°C 3.3V -10 +10 mV
Icomp Comparator’s current VCx_BIAS SEL=00 0.3 LA
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 &5 ¥4E F/t_Rev1.82
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7.3.17 OPA ¢t

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

5 ZH -3 BAME | RE | BOKME | AL
Vi LPNGENES 0 - AVCC Y4
AVCC-
Vo B D 0.1 - 0 \Ys
Io i REER A 1 mA
RL k=N ERS 5K Ohm
Tstart WILG AT (7] 20 us
Vic=AVCC/2, Vo=AVCC/2,
Vio LPNG N REENA S +6 mV
RL=5kQ, Rs=50 pF
Vic=AVCC/2, Vo=AVCC/2
PM ARG FED ’ 80 - d
T RL=5kQ, CL=50pF 8
T Vic=AVCC/2, Vo=AVCC/2
UGBW B 25 () 9.3 MHz
RL=5kQ, CL=50pF
SR JEERD RL=5kQ, CL=50pF 8 Vs
1. HBEHRE, AEAF= R .
2. WE[FR % E BGR_CR<0>=1
7.3.18 LCD i3
= ZH TAEZAT SN LRt ISP <R v2
VCC=3.3V, HMH R 0.2 HA
Iep TAEHR VCC=3.3V, #h e FHAR 0.2 HA
VCC=3.3V, Pl H B 3.3 HA
Ry IR B HLFH M Q
RL 1= UK 2 H BE 360K Q
Vicon LCD m] i = H vVCC \Y,
Vicps LCD & HJE VLCDH \Y,
Viep2 LCD 2/3H. % 2/3VLCDH |V
Viebi LCD 1/3#. % 1/3VLCDH |V
VLcpo LCD HAKHJE 0 A%
AVxx LCD HJEfmZ Ta=-40~85°C +5%

HC32F17x &5 ¥4E F/t_Rev1.82

Page 71 of 95




u Ih she
Xl-l S c x!x(m%s:/toﬁcg

7.3.19 DAC it

5 24 TR /) iRt TN =X 174
Output voltage AVDD voltage reference,

Vbacour ; 0 Vee A%
range single ended
Output common

Vbacem 0 Vce A\
mode voltage range

Ipac Active current 500K Samples/s 15u A

SRpac Sample rate 500 Ksps

tpaccoNv Conversion time 2 s

tpacsertLe | Setting time 5 us
Signal to Noise

SNRpac ) 59 dB
Ratio
Signal to Noise and

SNDRpac . . . 57 dB
Distortion Ratio
Spurious Free

SFDRpac . 56 dB
Dynamic Range

Voacorrser | Offset voltage w/o buffer 2 mV
Differential non-

DNLpac . . +1 LSB
linearity
Integral non-

INLpac _ . +5 LSB
linearity

7.3.20 TIM SER 234514

AR BN R DIRESI B Chinth BB, R A ER . AMERITBF. PWM Harih) ORSPETE
s, 2.

e ZH Yo /ME N FAAL
. TN 1 triMcLK
tres SE I 2 53 FR N ]
leMCLK=48MHZ 20.8 ns
N 0 frimeLk2 MHz
fext AN I B A%
leMCLK=48MHZ 0 24 MHz
Restim TE I 3% 70 16 A
T ot £ B 18 K O L A 14 1 65536 triveLk
souner I e A friveLk=48MHz | 0.0208 1363 us
R 67108864 tTIMCLK
Twmax_count | B AT BETHEL
leMCLK=48MHZ 1.4 S

- HBOGHRIE, AEA R

HC32F17x &5 ¥4E F/t_Rev1.82

*£ 7-10 FHERE (ADVTIM) Hrf
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XASC

XIAOHUA SEMICONDUCTOR

e ZH Yo e /ME N FAAL
. SN 1 triMcLK
tres SE I 2 53 FR N ]
leMCLK=48MHZ 20.8 ns
N 0 frimeLk2 MHz
fext AN IS B A %
leMCLK=48MHZ 0 24 MHz
16 A
Restim TE I 8% 70 HER ™ T .
10 3 HIHEL 32 i
T PRI B , 16 A7k 1 65536 triveLk
souner I e A friveLk=48MHz | 0.0208 1363 us
st 16777216 tTIMCLK
Twmax_count | B3R AT BETHEL
leMCLK=48MHZ 349.5 ms
1. BBEHRE, ANEAEFZ IR,
x7-11 A AR
e 0 %A e /ME N <K ()
e e 1 triMcLK
tres e Eﬂl‘%ﬁﬁj\ﬁﬁé Eﬂl‘ [H]
frimeLxk=48MHz 20.8 ns
N 0 frivcrk 2 MHz
fext AR Bl AT R
frimcLk=48MHz 0 24 MHz
Restim SE I 88 70 P 16 A
T PR BRI, 16 ALTHEL 1 65536 trIMCLK
souner 29I 4 frmck=48MHz | 0.0208 1363 us
- P 2097152 triMcLK
Tmax count | BN RETHEL
fTIMCLK:48MHZ 43.69 ms
1. BBETHARIE, AR,
% 7-12 PCA Hit
5 5 %A e /ME SYN <R 1vA
tres WDT {ﬁJﬁ ﬂ Hﬂ‘ I‘Eﬂ fwpTtcLk=10kHz 1.6 52000 ms

1.

HIBTHORIE,  ANEA it

HC32F17x &5 ¥4E F/t_Rev1.82

*£ 7-13 WDT ¥
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7.3.21 BfEED

7.3.21.1 12C %

12C PRI K
FREREE (100K) | PRt (400K) | mdii, (1M) | B
5 ZH
RAME | RKME | BME | BKNE | B/ME | BOKE | AL
tscLL SCL 5 B (7] 4.7 1.25 0.5 s
tscLu SCL B ey ) (] 4.0 0.6 0.26 s
tsu.sDA SDA 7 [A] 250 100 50 ns
tHD.SDA SDA {RFFH [H] 0 0 0 us
tHD.STA FEUR S5 AR FF IS (] 2.5 0.625 0.25 us
tsu.sTA HEHITIRFATESLIN A | 2.5 0.6 0.25 us
tsusTO {5 1E S A ST ) 0.25 0.25 0.25 us
BEAHN (IR ETT
tBUF 4.7 1.3 0.5 Us
JEE L)
1. BB HIE, A= iR
# 7-14  12C BELVRRME
JHhasttE _
SDA | 1 X X e
tHD. STA == —}tSU. SDA == tHD.ISDA
SCL | | | N .
" tSCLH ' tSCLL !
HEIF UG KAT _ %Jt?'}:}uﬁ\?ﬁ
= SDA | X . _BUF !
«~—itSU. STA tSU. STO i« |
. SCL__/ N |
7-3  12C B W T

HC32F17x &5 ¥4E F/t_Rev1.82

Page 74 of 95




u Ih she
Xl-l S c XJ\OH%S:AEOECE

7.3.21.2 SPI %4

55 25 &A% 5/ ME B N1H <R vA

T 62.5 ns

MALEL

125 ns
tesck) | FRATH B E A frerx = 48MHz

MALEL

250 ns
fPCLK = 16MHz

FEHLEE R 0.5 X tescky ns
twsckmy | B8 AT I B IR vy SRS )

ML 0.5 X tesck) ns

FEHLEE 0.5 X tescky ns
twsekry | HR AT I B ROAE SRR )

MALAEE 0.5 X te(sck) ns
toussny | ML 1) 2 SN (] AL 0.5 X te(sc) ns
thssny | ML R ) OR AR IN ] AL 0.5 X te(sck) ns
tvMo) MU H 0 AR Ak ] focLk = 48MHz - 3 ns
thoMO) E N 0 PRARF I ] frcrk = 48MHz 2 ns
ty(so) ML H 14 A 25T ] frcrk = 48MHz - 50 ns
th(so) ML H 0 PRAF I ] frcrk = 48MHz 30 ns
touqMr) B IRAE PN FE AN ] 10 ns
thm EHUE N\ B PRRF I ] 2 ns
tsu(sn MHILE N 1) % 37 ek (] 10 ns
tnesy MHLE N\ B PRFF I ] 2 ns

1. B RIE, AEA P .

HC32F17x &5 ¥4E F/t_Rev1.82

* 7-15  SPLEZIRRE
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SPI 2 Q5 5 W LA e S50 T

CPHA=0
CPOL=0

} te(SCK)
I

CPHA =0
CPOL = 1

CPHA = 1
CPOL=0

CPHA =1 !
CPOL = 1 M\—/
tsu(MI) i th(MI) : 1 | : |
MISO T 1 } 1
1 X X X
L tv(MO) : | ‘ th(MO) : |
MOSI Y/ L
OUTPUT >< w >< w >< ><
L L
Kl 7-4 SPIR/FEl (EHBED)
SSN \;

CPHA=0

I
I
CPOL =0 1
T
I
I

CPHA=0
CPOL = 1

MISO
OUTPUT

the)

MOSI
INPUT

HC32F17x &5 ¥4E F/t_Rev1.82

7-5 SPI W FHE

(MM cpha=0)
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th(SSN)

MISO
OUTPUT

tsu(Sl) ths) |

|
MOSI ;
INPUT

Kl 7-6  SPIES/FE (WAL cpha=1)
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8 HERFR
8.1 HERT

LQFP100 #3
14x14 Millimeter

/’\/ A3 Min Nom Max

' O Az A
\ R A - - 1.60

F
T Al 0.05 - 0.15
A2 135 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
HAHAHAAHARRARARAAAARAHARR cl 0.12 0.13 0.14
L e O -
=5 = D 15.80 16.00 16.20
% = D1 13.90 14.00 14.10
= = m E E 15.80 16.00 16.20
== = El 13.90 14.00 14.10
= = eB 15.05 - 15.35
HHHHHHHHHHHHHHH!%HHHHHHHHH e 0.50BSC
b e B
L 0.45 - 0.75
[ \ L1 1.00REF

G%MMMMMMJ c

! ! . -- .
NOTE:

b

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

/ \ Cl . mold flash.
BASE METAL \

ANAN \\\\

WITH PLATING
SECTION B-B

HC32F17x &5 ¥4E F/t_Rev1.82 Page 78 of 95
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LQFP80 3
12x12 Millimeter
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
L o || D 13.80 14.00 14.20
= — D1 11.90 12.00 12.10
] == E 13.80 14.00 14.20
= — El E
= - El 11.90 12.00 12.10
= = ¢B 13.05 - 13.25
JL b L 0.45 0.60 0.75
L1 1.00REF
0 0 - 7°
. NOTE:
0 B
C — Dimensions “D1” and “E1” do notinclude
mold flash.
b
\\ NNNN \ NN \ I
/ \ cl C
BASE METAL N /
WITH PLATING

SECTION B-B
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LQFP64 33

>
Do
—— D> |-

; %JEMMMM% i

D—m—m——— =

DI——mMmMm =

HEHHHHHHHHHAHHAH

O

El

AEAHAAHAAHAHEARE
iEEEEEEEEEEEEEL:

HHH‘HJH@HHHH‘IHLHHHH
el e

b

\\\\\\\\\\

NNNN \\\\

WITH PLATING
DETAIL: F SECTION B-B

HC32F17x &5 ¥4E F/t_Rev1.82 Page 80 of 95
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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 &5 ¥4E F/t_Rev1.82

Page 81 of 95



u Ih e =

LQFP52 3%
D ‘
D1 10x10 Millimeter
Symbol
Min Nom Max
HoHdHdHHHHY -
1 ‘ FO | A - - 1.60
1] \ \ ==
— | A Al 0.05 ~ 0.20
- -
Lol ﬁ}?TE’WHESfD%E/;RK $1.80«0.10 B
f— ‘ [— A2 1.30 1.40 1.50
oo e————t——— - — =
— ‘ = A3 0.59 0.64 0.69
L1 2-TOP E-MARK ¢1.80+0.10 I
1] T100.05DEP - b 0.28 - 0.37
[ - ~ INDEX ‘ \ [T
- (/ ®120+0.10X10.20+0.10DEP | bl 027 030 033
- ! ‘ -]
| c 0.13 - 0.18
SR | i il 0 o | on | om
A D 11.80 12.00 12.20
A2 A
A3 D1 9.90 10.00 10.10
E 11.80 12.00 12.20
El 9.90 10.00 10.10
[ 0.55 0.65 0.75
L 0.45 0.60 0.75
L1 1.00REF
— L2 0.25BSC
A RI 0.08 - -
- 9 R2 0.08 - -
S 0.15 - -
0 0° 3.5° 7°
01 0° - -
02 11° 12° 13°

b 03 e 12° 13°
- 1@
NS SSNUNSSNN NOTE:
w 5
BASE METAL ~ %g — Dimensions “D1” and “E1” do notinclude

ANANANANANA. ANANANAN

WITH PLATING mold flash.
SECTION A-A
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LQFP48 H3:

DETAIL: F

6j%/ \ﬁ

AHHEA A A A S
iEEELEEELGY T I
b

\\\\\\\\\\

/ \ cl C
BASE METAL
NN \\\ 1

WITH PLATING

SECTION B-B

HC32F17x &5 ¥4E F/t_Rev1.82

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” do notinclude

mold flash.
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QFN32 3
D
4x4 Millimeter
‘ Symbol
PIN 1# Min Nom Max
W r’(Lasermark) ‘
A 0.70 0.75 0.80
2
Al 0 0.02 0.05
- - + - - = b 0.15 0.20 0.25
bl 0.14REF
¢ 0.18 0.20 0.25
| D 3.90 4.00 4.10
D2 2.70 2.80 2.90
e 0.40BSC
| <<
[LELELJDﬂJ]J]iIJT ] Nd 2.80B5C
5 4 E 3.90 4.00 4.10
<
E2 2.70 2.80 2.90
iz Ne 2.80BSC
L S 3p
= 00000 UT L 0.25 0.30 0.35
‘ = 1
~ ‘ ) h 0.30 035 0.40
) hl
g P A I S e R
sl c LRI 122%122
) | S Mil)
)] ‘ (@
| -
00000
e [ bl
EXPOSED THERMAL !
PAD ZONE Nd

BOTTOM VIEW
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XEaSChrexsh
8.2 B REHE

LQFP100 #% (14mm x 14mm)

16.7-

14.3

|
} 123
1 |

?‘,00 7%

JIOoOBuOuoyuouonooonod

e

|
1
|
|
|
|
|
|
|
|
|
|
|
|
_————l

~
a

16.7 14.3 123

JIOooooo0oOyOnononooooon
100000000000000000000000

wu
iy

—1.20—>!

J10000000000R0ooneCCooooD

>

0.30 0.20 0.50

NOTE:

— Dimensions are expressed in millimeters.

- R¥fUgs%,
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XIAOHUA SEMICONDUCTOR

XASC

LQFP80 # % (12mm x 12mm)

iiiiiiii * D JUUUINOnoooann Hi
,QDHDDHD@DQQD@DDDDDQ h

— Dimensions are expressed in millimeters.

- RUgs%,

HC32F17x &5 ¥4E F/t_Rev1.82

Page 86 of 95



INEES
XIAOHUA SEMICONDUCTOR

XA

LQFP64 #% (10mm x 10mm)

12
10.3:
7.8

JIOO0OL

b4

N

|
|
|
|
|
|
|
<

- Juopoooouoporboy

|
[
|
|
|
|
| <
|
|

*
~

|
ol
|

|

|

|
>l
|

|

32

LU

JOOOOL

17

10.3

12.7

Ll
0.20

0.30

NOTE:

Dimensions are expressed in millimeters.

- RUgs%,
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INEES
XIAOHUA SEMICONDUCTOR

XA

LQFP64 #%#: (7mm x 7mm)

O J— 1
I I

17

[
0.40

0.20

0.20

NOTE:

Dimensions are expressed in millimeters.

- R fUgs%,
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HiunyuuonoL

e 000000000000

S
:

XIAOHUA SEMICONDUCT

LQFP52 #}%% (10mm x 10mm)

X5

8.2

] |
- ull
| |
| |
| |
| |
I I
| |

26
Page 89 of 95

0.65

0.25

o
o

0.40

JoooQoapopon;

10.3

— Dimensions are expressed in millimeters.

- R fUgs%,

NOTE:

'

1
12.7
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LQFP48 #%#: (7mm x 7mm)

3 9.70 3
! o
| L L |
i i 348 373 i 1
******* D D D D D D .
. HHDDHH o
I i !
B R S — | ]
] i ]
I ‘ I
— | —
I | I
9.70 7.30 5.80 lzl 77777777777 477777777777;'
] i ]
— | —
] } ]
] | ]
I | ]
o2 [ ] i 25
R J ‘
\ i«—1.20—>»
,,,,,, Y H H H H H HH H H H H H
13 e » e 24

L o
0.30 0.20 0.50

NOTE:

— Dimensions are expressed in millimeters.

- R fUgz%.
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Xn XJ\OH%SEM*ONDUCW

QFN32 ##: (4mm x 4mm)

I 4.70 |
. 3.40 -
: | ':; 3.00 >5| | :

I 32 2d |
|
YO n00000on
' I | I
3 ity -

W — 124
— ] o
- 2.50 T
] | —
170340300 ——_ L | __,sel
— . —
[ ] ]
] ! ' ]
[ . — , —17

“““““ -
JUUUT L L e
Yy [ I 6 6 A

9 M e N 16

0.20 0.20 0.40

NOTE:

— Dimensions are expressed in millimeters.

- R fUgz%.
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XRSCh%x5%
83 M
L 2t 545 TE T B 0 Pin 1 G BLANES B39

LQFP100 #f3% (14mm x 14mm) /LQFP80 3 (12mm x 12mm)
LQFP64 % (10mm x 10mm) /LQFP64 % (7mm x 7mm)
LQFP52 ## (10mm x 10mm) /LQFP48 &% (7mm x 7mm)

Pin1-1-@ I_n

PN (81~8f1) f{ PN
PN (889~12{i) —| > Eﬁ* Revision Code
Date Code (61i) *ﬂ{ Date Code ‘ ‘
Lot No. Lot No. (8fiD)

QFN32 ## (4mm x 4mm)

Pn1-@®
~|R FRevision Code

|
o
Z

PN (85~12{i)

Lot No. (8fi)—+ Lot No.

- EEE AR 5 A RN RS S, AT AEBLE.
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8.4 HEEMHRE

BIEOE RAEFRE TAREGIREE T TARR, &R R SSR T; (°C) W LAHZ N i~ 3

i

Tj = Tamb + (Pp x 054)

Tamo A2 TR 7 TARRE ) TAEMEGIRLE, HA12°C;

o Oua EFREIEN TARAEI A R AL, AR C/W;

o PoETE R IINFTIFER VO TIFE M, BAE Wo &5 [N EBDIFERZ ™ i ) Iop
X Vop, /O UFERHRS &R TAER VO 51 AR ThAE, @H A ERAN, W]

DL
O EARE TAFPABGIR L T AR R 7 3R A S5 R Ty, AN TT DUEE H O Fr i) VR [ B K 4
W Ti.
Package Type and Size Thermal Resistance Junction-ambient Value (054) 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
R 81 FEAIMEARECR
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Part HC32F176PATA HC32F176MATA HC32F176KATA HC32F176KATA HC32F176JATA HC32F170LATA HC32F170JATH HC32F170JATA HC32F170FAUA
Number -LQFP100 -LQFP80 -LQFP64 -LQ64 -LQ48 -LQ52 -LQ48 -LQ48 -QFN32TR
Memory Flash 128K 128K 128K 128K 128K 128K 128K 128K 128K
RAM 16K 16K 16K 16K 16K 16K 16K 16K 16K
1o 88 72 56 56 40 44 40 40 26
TIMER GTIMER 4 4 4 4 4 4 4 4 4
ATIMER 3 3 3 3 3 3 3 3 3
UART 4 4 4 4 2 4 2 2 2
Connectivity 12C 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
PaEihE DAC*12bit 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch
OP 1 1 1 1 1 1 1 1 1
Comp 3 3 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 v v N
LvD N N v N v v v v v
LVR N v v v v v v v v
Votage Vdd 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v 1.8~5.5v
Package LQFP100(14*14) | LQFP80(12*12) [ LQFP64(10*10) | LQFP64(7*7) | LQFP48(7*7) |LQFP52(10*10)| LQFP48(7*7) | LQFP48(7*7) QFN32(4*4)
HEER BE BR BR BR B B 22 & il
HiEE 0.5mm 0.5mm 0.5mm 0.4mm 0.5mm 0.65mm 0.5mm 0.5mm 0.4mm

- HC32F170JATA-LQ48 5 HC32F170JATH-LQ48 KX FIVEN, [ 54 ],
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