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2 

2.1

�

� VDD 2.0V ~ 5.5V VBAT 1.8V ~ 5.5VNote1

� VDD RTC VBAT

�

� :120uA/MHz
� Stop :10uA@3.3V
� Standby :1.6uA@3.3V
� VBAT RTC 2.3uA@3.3V 

� -40ºC ~ 105ºC
�

� HSE 4~16MHz 8MHz
� LSE 32.768KHz
� HSI 56MHz
� LSI 40KHz
� PLL 

�

�

�

�

� IWDT WWDT
�

� PVD
� 8
�

� ARM Cortex-M0 Core 

� 72MHz
� 24 System Tick
� CPU Event MCU SOC CPU

�

� 32KByte Flash CPU 24MHz 0

� 4KByte SRAM HW Parity

�
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� 12 SAR ADC

� 10
� 1Mbps
�

�

� A/D

�

� SWD

�

� USART SPI ISO7816 LIN
IrDA

� SPI 4 16 I2S
� I2C 1 Mbit/s SMBus/PMBus

�

� 1 6 PWM
� TIM2/TIM3/TIM14/TIM16/TIM17

� IO

� 39 GPIO
� GPIO
� 20mA

� DMA Timers ADC SPIs I2Cs USARTs

� CRC
� RTC /

� VBAT 20Byte

�

� HBM2000V/CDM500V/MM200V/LU

�
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2.2

HK32F031C6T6 
Tray

HK32F031C4T6 
Tray

HK32F031K6T6 
Tray

HK32F031K4T6 
Tray

HK32F031K6U6 
Tray

HK32F031K4U6 
Tray

HK32F031G6U6 
Tray

HK32F031G4U6 
Tray

HK32F031F6P6 
Tray

HK32F031F4P6 
Tray

�

�
�

http://www.hsxp8888.com



�

�

�
�

http://www.hsxp8888.com



�

3 

3.1

ARM Cortex -M0 32 RISC
MCU HK32F031

Cortex -M0 ARM
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3.2

3.3

32KByte

3.4 CRC

CRC

CRC CRC-32 32
CRC
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3.5 SRAM 

4KByte SRAM CPU

3.6 NVIC 

32 ( 16
Cortex -M0 ) 4

NVIC

NVIC

3.7 EXTI 

/ 24 /

EXTI
16 39 GPIO

3.8

56MHz RC 8MHz
CPU 4~16MHz

PLL (
) AHB APB(APB2)

APB(APB1) AHB APB 72MHz

�

�
�

http://www.hsxp8888.com



�

4-
32

M
Hz

HS
E 

O
SC

O
S

C
_O

U
T

O
S

C
_I

N56
M

Hz
HS

I R
C

H
S

E

H
S

I

M
C

O
M

ai
n 

C
lo

ck
 O

ut
pu

t

R
C

C
_C

FG
R

.M
C

O
[2

:0
]

P
LL

C
LK

H
S

I1
4

H
S

E

H
S

I

H
S

I5
6

H
S

I1
4

R
C

C
_C

FG
R

4.
P

P
S

S

R
C

C
_C

FG
R

.
P

LL
S

R
C

x2
, x

3,
 x

4 
 x

16

PL
L

RCC_CFGR4.
ESSS

P
LL

C
LK

RCC_CFGR.
SW[1:0]

fo
rb

id

32
.7

68
KH

z
LS

E 
O

SC
O

S
C

32
_O

U
T

O
S

C
32

_I
N

R
C

C
_B

D
C

R
.

R
TC

S
E

L[
1:

0]

LS
I R

C
40

KH
z

IW
DG

LS
I

IW
D

G
C

LK

LS
E

no
 c

lk

RT
C 

lo
gi

c
R

TC
C

LK

R
C

C
_C

FG
R

4.
E

S
W

[2
:0

]

S
Y

S
C

LK
AH

B 
Pr

es
ca

le
r

/1
,2

,4
...

51
2

H
C

LK
to

 A
H

B
 b

us
, A

R
M

 
co

re
, m

em
or

y,
 D

M
A

~S
LE

E
P

IN
G

;
R

C
C

_A
H

B
E

N
R

to
 C

or
te

x 
S

ys
te

m
 ti

m
er

AP
B 

Pr
es

ca
le

r
/1

,2
,4

,8
,1

6

P
C

LK
 7

2M
H

z 
m

ax

R
C

C
_A

P
B

xE
N

R
 TI

M
if(

AP
B2

 p
re

sc
al

er
 =

 1
) x

1
el

se
 x

2

R
C

C
_A

P
B

xE
N

R
 to

 A
P

B
2 

pe
rip

he
ra

ls

to
 T

IM

TI
M

X
C

LK

AD
C 

Pr
es

ca
le

r
/2

,4
,6

,8
A

D
C

E
N

 
A

D
C

C
LK

FC
LK

 o
f C

or
te

x

H
C

LK

CS
S

H
S

I
LS

E

U
S

A
R

T1
 c

lk

FL
IT

FC
LK

8M
H

z
to

 F
la

sh
 p

ro
gr

am
 in

te
rfa

ce

S
Y

S
C

LK
LS

I
LS

E

P
LL

C
LK

I2
C

1 
cl

k

I2
S

 c
lk

M
C

O
 P

R
E

/1
,2

,4
...

12
8

to
 T

IM
14

H
S
IP
D

H
S
I1
4M
P
D

H
S
I5
6M
P
D

E
X

TC
LK

R
C

C
_C

FG
R

4.
E

X
TC

LK
_S

E
L[

1:
0]

P
A

4

P
A

13

P
A

14

P
A

0

R
C

C
_C

FG
R

4.
FL

IT
FC

LK
_S

E
L[

1:
0]

E
X

TC
LK

fo
rb

id
FL

IT
FC

LK
Pr

es
ca

le
r

/1
,2

,3
,..

.,9

R
C

C
_C

FG
R

4.
I2

C
1C

LK
_S

E
L

I2
C

2 
cl

k

R
C

C
_C

FG
R

4.
I2

C
2C

LK
_S

E
L[

1:
0]

MUX

p

14
M

H
z 

m
ax

�

�
�

ht
tp

://
w

w
w

.h
sx

p8
88

8.
co

m



�

3.9 Boot

SRAM
USART1

3.10

� VDD = 2.0 5.5V VDD I/O LDO
� VDDA = 2.0 5.5V ADC
� VBAT = 1.8 5.5V VDD VBAT RTC

32kHz

3.11

(POR)/ (PDR)
2V VDD POR/PDR

(PVD) VDD
VPVD VDD VPVD

PVD

3.12

CPU / CPU

SRAM
PLL HSI HSE RC

EXTI EXTI 16 I/O
PVD RTC USB

LDO 1.5V
PLL HSI HSE RC SRAM

NRST IWDG WKUP
RTC

�
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3.13 DMA 

5 DMA
1 DMA

DMA
DMA SPI I2 

C USART TIMx SDIO ADC

3.14 RTC Backup

RTC VDD VDD
VBAT LQFP32 UFQFPN32 TSSOP20 VBAT
VDD VBAT StandBy

RTC BCD /

� 12 24 BCD

� 28 29 30 31
�

� 1 32767 RTC RTC 
� 1  ppm  
� MCU   

�
MCU   

� 50 60 Hz

3.15

12 8
40kHz RC RC

3.16

7

�

�
�
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3.17 System Tick

24

0

3.18

HK32F031x4/x6
Timer DMA /

TIM1 16
/

1 65536

 

�
4 

TIM2 32

/

1 65536 �
4 

�

TIM3 16

/

1 65536 �
4 

�

TIM14 16 1 65536 �
1 

�

TIM16 16 1 65536 �
1 

TIM17 16 1 65536 �
1 

3.18.1 

PWM 
TIM2, TIM3 
HKF031x4/x6 4 TIM2 32

/ 16 TIM3 16 /
16 4 / PWM

12 / /PWM

TIM2 TIM3 TIM1
TIM2 TIM3 DMA 

�

�
�
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1 3

TIM14
16 16 TIM14

/ PWM

TIM16 TIM17

16 16
/ PWM TIM16 TIM17

DMA

3.18.2

(TIM1) 6 PWM

PWM( )

PWM
16 TIMx 16 PWM

(0~100%)
TIM

TIM

3.19 IIC

1 I2C 100 kbit/s
400 kbit/s 1 Mbit/s 20 mA

I2C 7 10 7
I2C SMBUS 2.0 PMBUS 1.1 ARP

CRC PEC / ALERT
I2C CPU I2C

MCU

≥ 50 ns 1 15 I2C 

1. vs 

2. 

�
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3.20 USART 

/ USART1 6 Mbit/s
CTS RTS RS485 DE

USART1 ISO 7816 IrDA SIR ENDEC LIN 
/ CPU MCU
USART DMA

USART USART1 

DMA 

SmartCard

IrDA SIR ENDEC
LIN

Modbus 

3.21 SPI

SPI 18 Mbit/s 3
8 4 16

I2S SPI1
16 24 32 16 32

8 8kHz 192kHz 
256

SPI SPI

CRC �

Rx/Tx FIFO �

NSS �

I2S �

TI �

�
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3.22 GPIO 

GPIO ( ) ( )
GPIO GPIO

I/O
I/O

3.23 ADC 

1 12 / (ADC) ADC 10

ADC

ADC DMA
(TIMx)

(TIM1) ADC
AD

3.24

ADC1_IN16

3.25

VREFINT ADC VREFINT 
ADC_IN17

3.26

ARM SWJ-DP SWDIO/SWCLK

�
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4 

4.1

�

4.1.1 

���1���� � ����� � ��� � 1��
� ����
��

���� � ���1���� ���2����
34���.3� � 1� 
��

%��
3�����5���3� � 1� 
��

4.1.2 

����� ����6����
�� �
��

%��

����� � ����� �� �
��

��*�
� �6*� � �
�
� �6*� � 1�
�

���78(��9�� �� 
�
Σ

���78(��9�
� �6*� �� �
�

Note1 VDD VDDA VSS VSSA

Note2
Note3 VIN >VDD VIN < VSS

Note4 I/O IINJ PIN

4.1.3 

���)� � �
����2�
��
��

�7� � ��
�
�

�

�
�
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4.2

4.2.1 

:;�+<� �;� � �� ���

;=�:(�+<�� �(�� � �� ���

:(�+<�� �(�� � �� ���
���� � �� 
�
� ��
����

�� � �� 
�
� ��
����� � ���� 
�
� ��
�� � 1��� ��
� ��

Note1 VDD VDDA VDD
VDDA 300mV

4.2.2 
Table 4-1 

�>$?�"� @#�A � 1� 1� ��� �  #�
��0@$#0�?>� � 1� 1� ���
� � ��

��B?$��1��(�� �

�(���

� 8
9�

(+�C�D�EF���� ����� ����� �����

��

(+�C�D�EF���� ����� ����� �����
(+�C�D�EF���� ����� ����� �����
(+�C�D�EF���� ��
�� ��
�� ��
��
(+�C�D�EF���� ����� ����� �����
(+�C�D�EF���� ����� ����� ����

(+�C�D�EF���� ����� ����� ���


(+�C�D�EF���� ���
� ����� �����

� 8
9�

(+�C�D�EF���� ����� ����� ����

(+�C�D�EF���� ����� ����� �����
(+�C�D�EF���� ����
 ����� �����
(+�C�D�EF���� ����� ����� �����
(+�C�D�EF���� ��
�� ��
�� ��
��
(+�C�D�EF���� ��
�� ����� �����
(+�C�D�EF���� ����� ����� �����
(+�C�D�EF���� ����� ����
 �����

4.2.3 
Table 4-2 

�

�
�
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�

VDD@25G�
Unit 

2.0V 3.3V 5.0V 

	 A�%�>$�

HCLK=96MHz, FLASH 

3 , APB

enable�
21.505 22.63 22.85 %��

HCLK=96MHz, FLASH 

3 , APB

disable�
12.908 13.232 13.301 %��

HCLK=HSE 8MHz, 

FLASH 0

APB enable

3.151 3.418 3.533 %��

HCLK=HSE 8MHz, 

FLASH 0

APB disable�
2.316 2.559 2.653 %��

HCLK=LSI 40KHz 196 208 212  ��
HCLK=LSE 32.768KHz� 190 205 215  ��

�?$$!�%�>$�

HCLK= 96MHz 

APB disable
5.199 5.441 5.483 %��

HCLK=HSI 8MHz 

APB disable
0.778 0.845 0.937 %��

���!�%�>$�

LDO

HSE/HSI/LSE
126 128 130  ��

LDO

HSE/HSI/LSE
9.22 10.26 12.47  ��

���A>B"�%�>$� LSI and IDWG on 1.13 1.64 3.17  ��

�����%�>$�
RTC LSE � 1.56 2.29 5.34  ��

LSE RTC � 0.03 0.04 0.09  ��
�

4.2.4 
Table 4-3 

:;��H$.�� � -� 1 8 25 
;=�
�;��;� � 0.7VDD - VDD

��
�;��+� � VSS - 0.3VDD

�I8;��9� 6 � 5 - -

A#��@8;��9�
�:8;��9�

6 �
- - 20

�&A8;��9� � 1� - 5 - !-�
� �"8;��9� � 1� 45 - 55 J�

Table 4-4 

Symbol Parameter Conditions Min Typ Max Unit 

�

�
�
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�

-+��H$.��
� -�

-
32.76

8 
1000 �;=�

�+��;� � 0.7VDD - VDD
��

�+��+� � VSS - 0.3VDD

�I8+��9� 6 � 450 - -

�#��@8+��9�
�:8+��9�

6 �
- - 50

�&A8+��9� � 1� - 5 - !-�
� �"8+��9� � 1� 30 - 70 J�

4.2.5 
Table 4-5 

Symbol Parameter Conditions Min Typ Max Unit 
:;��� � -� - 8 - 
;=�

� �"8;��9� � 1� 45 - 55
J�

���;��� �

	��H�	 � - - 1 

� ��F�K������
��
�G��

-2 - 2.5 J�

��F�K������
�
�G��

-1.5 - 2.2 J�

���F������
���G��

-1.3 - 2 J�

���F��
�G�� -1.1 - 1.8 J�
�# 8;��9� � ��� ��� ���� 1 - 2  #�
���8;��9� � � - 80 100  ��

Table 4-6 

Symbol Parameter Min Typ Max Unit 
:+��� � 30 40 60- �;=�
�# 8+��9� � - - 85  #�
���8+��9� � 0.65 1.2  ��

4.2.6 PLL
Table 4-7 PLL

Symbol Parameter 
Value 

Unit 
Min Typ Max

:(++H���
� 1 8.0 25 
;=�
� 40 - 60 J�

:(++H*'�� � 16 - 72 
;=�
�+*�<� � - - 200  #�
7&��$@� � - - 300 !#�

�

�
�
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�

4.2.7 
Table 4-8 

Symbol Parameter Min Typ Max Unit 
�(	*)� � �� 1� ��
� L#�

��	����
� �� 1� 
� %#�
� ��� 1� ��� %#�

���(	*)� � 1� 1� 
� %��
����	���� 6 � 1� 1� �� %��

���	����
M��
;=� 1� �� �� %��
M�
;=� 1� ���
� ���� %��

��+� � 1� � ������� �
��;� � ������� � � �
�*+� � � � ������� �
�*;� � ������� � � �
����� � ��� � � �
�	��� � ��� � � �

�� ��
�/���� �
� �

4.2.8 IO
Table 4-9 IO

Symbol Parameter Conditions Min Typ Max Unit 

��;� �
���N��� ����O8����

1��9�2����
�


�
�
��

��� ��� 
���

��+� � � 1���� �
����O8���1
��92���
��

��

�0"#� �
� 
J���

� 1� 1� %��

�?�P� � ����F
�� 1� 1� ��  ��

	('�
I$���! ??1 !�
$Q &R�?$A��@$#&#��@�

���F���� ��� ��� 
�� <S�

	(��
I$���! ??1>�IA�
$Q &R�?$A��@$#&#��@�

���F���� ��� ��� 
�� <S�

��*� �6*�!&A���!��&��A�$� � 1� 
� 1� !-�
Table 4-10 IO

Mode Symbol Parameter Conditions Min Max Unit 

���

:%�.8�*9� �� 
�.&% %�:@$Q $A�"�

�+F
�!-/����F������
�
��

1� �� 
;=�

�:8�*9� ��
� �! ��0&P0����?�I�
?$R$?�:�??��&%$�

1� ��
�
A#�

�@8�*9� ��
� �! ��?�I����0&P0�
?$R$?�@&#$��&%$�

1� ��
�

��� :%�.8�*9� �� 
�.&% %�:@$Q $A�"� �+F
�!-/����F������
�
�� 1� ��� 
;=�

�

�
�
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�

�:8�*9� �
� � �! ��0&P0����?�I

�

?$R$?�:�??��&%$
� 1

�
�


�

A#
�

�@8�*9� �
�

� �! ��?�I����0&P0
�

?$R$?�@&#$��&%$
� 1

�
�


�

��
�

:%�.8�*9� �
�


�.&% %�:@$Q $A�"
� �+F��!-/����F��������
�
�

�
1
�


�
�


;=
�

�+F
�!-/����F��������
�
�
� �

��
�

�+F
�!-/����F����������
� �

��
�

�:8�*9� �
� � �! ��0&P0����?�I

�

?$R$?�:�??��&%$
�

�+F��!-/����F��������
�
�
�

1
�



�

A#
�

�+F
�!-/����F��������
�
�
� �

�
�

�+F
�!-/����F����������
� �

��
�

�@8�*9� �
� � �! ��0&P0����?�I

�

?$R$?�@&#$��&%$
�

�+F��!-/����F��������
�
�
�

1
�



�

A#
�

�+F
�!-/����F��������
�
�
� �

�
�

�+F
�!-/����F����������
� �

��
�

�

4.2.9 TIM
Table 4-11 TIM

Symbol Conditions Min Max Unit

�@$#8��
9
�

�&%$@�@$#�? �&�A��&%$
�

�
�

1
�

���
.�+<
�

-���
� �&%$@�$.�$@A�?��?����

:@$Q $A�"��A��;������;�
� �

�
-��
.�+<6�

�

;=

�

	����

�

�&%$@�@$#�? �&�A
�

1
�

��
�

B&�
�

��� A�$@
� ��1B&���� A�$@��?����!$@&�>�

I0$A�&A�$@A�?��?����&#�#$?$��$>
� �

�
�

��

�
���
.�+<

�

�
��H�*'��
�


�.&% %�!�##&B?$��� A�
�

1
�

�

��.�

��
�

���
.�+<

�

�� :��
.�+<�F����
;=
�

4.2.10 ADC
Table 4-12 ADC

Parameter Conditions Min Typ Max Unit

- ??�#��?$�@�AP$
� ���-F�

�
R@$:A

�
1
�

R@$:!
�

�
�

���-F�
�

�O8R@$:!1R@$:A9
�

�
�

�A! ��#&PA�?���%%�A�%�>$
� �

8R@$:!1R@$:A96�
�

�
�

�A! ��#�%!?$���!��&��A�$
�

1
�

1
�



�

1
�

!-
�

�A! ��#I&��0�$Q &R�?$A��&%!$A>$A�$8	#9
�

1
�

1
�

1
�

����
�

*0%
�

(�#&�&R$�@$:$@$A�$�R�?��P$8R@$:!9
�

1
�

����
�

����
�

����
�

�
�

�$P��&R$�@$:$@$A�$�R�?��P$8R@$:A9� �
�

1
�

�
�

�
�

���
�

�
�

�A�?�P�� !!?"�R�?��P$
�

1
�

���
�

���
�


�

�

�
�

�&P&��?�� !!?"�R�?��P$
�

1
�

���

�

��

�

���

�

�
�

� @@$A����A# %!�&�A
�
����

�
���-F�/M
�
#!#

� 1
�

���
�

1
�

 �
�

� @@$A����A# %!�&�A
�
���

�
1
�

��
�

1
�

 �
�
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�

� @@$A����A# %!�&�A

�

R@$:!

�

1
�

�

�

1
�

 �

�

�?����!$@&�>8��?�!9� �

� �
����

�
����

�
����

�
�#

�

�0$�0&P0�?$R$?��&%$��:��?���8��?�09

�
1
�

��J
�


�J
�

��J
�

��?�!

�

�0$��&%$�>$?�"�:@�%�@&#&AP�$>P$��:

�

�?�������@&#&AP�$>P$��:��*�8��$��@

�

9

�
1
�

���
�

1
�

�
�

A#

�

�0$��&%$�>$?�"�:@�%�@&#&AP�$>P$��:

�

�?�������:�??&AP�$>P$��:��*��8��$��:

�

9

�
1
�

���
�

1
�

�
�

A#

�

�0$��&%$�>$?�"

�

:@�%�@&#&AP�$>P$��:��*��
����0$�>����&#�R�?&>����>����B #��8�>���9

�
1
�

���
�

1
�

�
�

A#

�

�0$�#$� !��&%$��:��*�8�#��#9

�

1
�

1
�

���
�

1
�

A#

�

�0$�0�?>��&%$��:��*�8�#��09

�

1
�

1
�

���
�

1
�

A#

�

�0$��&%$��:���%!?&AP��A>���AR$@�&AP�
8��#!2��A9

�
1
�

1
�

��
�

1
�

��?�!

�

�0$��&%$��:�#�%!?$8���#�9

�

1
�

1
�

��

�

1
�

��?�!

�

�;�

�

1
�

1
�

1��
�

1
�

>B

�

���	

�

1
�

1
�

��
�

1
�

>B

�

��+

�

1
�

1�
�

1
�

2�
�

+��

�

��+

�

1
�

1��

�

1
�

2��

�

+��

�

*::#$��$@@�@

�

1
�

1��
�

1
�

��
�

+��

�

4.2.11 
Table 4-13

Parameter Conditions Min Typ Max Unit 

�A�?�P�� !!?"�R�?��P$� 1� ���� ���� 
�
��

�&P&��?�� !!?"�R�?��P$� 1� ���
� ��
� ���
�
� @@$A����A# %!�&�A� ����� 1� �
�� 1�

 ��
(�I$@�>�IA�?$���P$�� @@$A�� � � $AFT�T� 1� 1� ��
(�I$@�#I&��0���A�@�?�R�?��P$�

8�$A9�
(�I$@�>�IA� 1� �� 1� ��
(�I$@��A� 1� �� 1� �>>?�

�$A#�@�?&A$�@&�"�I&�0��$%!$@�� @$� 1� 1� U� � U� � �
�$A#�@�� �! ��R�?��P$� ����
 � ����� ����� ��
�� ��

�$A#�@�)�&A� 1� ���� ���� ���� %�6 �
* �! ��?��>���!��&��@� 1� 1� 1� ��� (:�

* �! ��� @@$A�� 1� 1��� 1� 2���  ��
(�I$@� !��&%$8����	��9� 1� �� 1� ���  #�
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5 
;<��-��� +,-(��6+,-(��6'-,-(���6'-,-(���6���*(��

�
LQFP48 Pin-out

�
LQFP32 Pin-out�
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'-,-(��� Pin-out
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UFQFPN28 Pin-out
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TSSOP20 Pin-out
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6.1 LQFP48 7x7mm,0.5mm pitch 
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6.2 LQFP32 7x7mm,0.8mm pitch 

�

�

�
�

http://www.hsxp8888.com



�

�

�

�

�
�

http://www.hsxp8888.com



�

6.3 UFQFPN32 5x5mm,0.5mm pitch 
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6.4 UFQFPN28 4x4mm,0.5mm pitch 
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6.5 TSSOP20 0.65mm pitch 

�

�

�

�
�

http://www.hsxp8888.com



�

7 
�
� ;<��-��� �

�

�

�

�
�

http://www.hsxp8888.com



�

8 
Term Definition 

RTC Real time clock 

IIC Inter-Integrated Circuit Interface 

CPU Center process unit 

PLL Phase lock loop 

LDO Low voltage drop output 

RISC Reduced Instruction-Set Computer 

UART Universal Asynchronous Receiver Transmitter 

SPI Serial peripheral interface 

USB Universal Serial Bus 

GPIO General purpose input output 

CAN Controller Area Network 

I/O Input output 

ADC Analogue to digital converter 

MCU Micro controller unit 

HSE High-speed external 

HSI High-speed internal 

LSE Low-speed external 

LSI Low-speed internal 

SAR Successive Approximation Analog-to-Digital Converter

USART Universal Synchronous Asynchronous Receiver Transmitter 

PVD Power voltage detect 

SOC System on chip 

JTAG Joint Test Action Group 

PWM Pulse Width Modulation 

DMA Direct Memory Access 

SDIO Secure Digital Input Output 

POR Power on reset 

PDR Power down reset 

CRC Cyclic Redundancy Check 
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