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1. ZH32F002B

ZH32F002B
24Kbytes Flash
I2C SPlI USART

ZH32F002B
sleep/stop

ZH32F002B

3Kbytes SRAM

1

32 ARM® Cortex®-M0+ MCU
24MHz
12bit ADC 2 16bit 2
-40°C ~ 85°C 1.7V ~ 5.5V
PC GPS
1-1 =H32F0028B
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\ SWD
CPU

CORTEXIO+
fnar= 2AMHzZ

NVIC ‘ ‘ IOPORT

[ PORT B

Japodaq

108UU0DIBN| GHY

Flash Memory

SRAM

HSI

5T RC32KHz

|| Voltage
VDD Regulator
VCCIO._I
VCCA
VvCC ‘—, SUPPLY
SUPERVISIO

PORBOR

I
1

RCC
Reset & clock control

LSE

[

D

EXTI

ComMR
COMR

l

‘ SAHB TO 3\PB

1-1

advsS
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2./H32F002B
2.1. Arm® Cortex®-MO0+

Arm® Cortex®- MO+ 32 Arm Cortex
[
[
[
Cortex-MO+ 32 2
32
8 16
Cortex-MO+ (NVIC)
2.2.
SRAM bytes (8bits) half-word (16bits) word (32bits) SRAM
Flash 2
Main Flash
Load Flash ISP/IAP
B Information 768bytes
»  Option bytes
» UID bytes
»  Factory config bytes
» USER OTP memory
Flash main memory
B write protection (WRP) ( PC )
4Kbytes
®  Option byte
2.3. Boot
nBOOTO/ nBOOTL( Option bytes )
2-1 Boot
Boot mode configuration Mode
nBOOT1 bit nBOOTO bit | Boot memory size == Boot memory size =0
X 0 Main flash Main Flash
0 1 SRAM SRAM
1 1 N/A Load Flash
Boot loader Load Flash USART Flash
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2.4.

CPU

24MHz
32.768KHz
4MHz ~ 32MHz

HSI 24MHz

HSI
LSl
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2.5.

25.1.
VCCA VCCA domain
| LSE | [ Lsi| [ Hsi]
[ N\
. FLASH
VDD domain
VCC domain
POR
PDR BOR
VCCE—‘ VR VDD‘ CPU Core/Digital Peripherals
BG VDD1
HSI_10M IO_CTRL
PMU
IWDG LPTIMER
VCeCo VCCIO domain
VDDA 10 Ring PWR_Acon RCC_Acon
® VDDP
PWR CR1[18
- [18] SRAM
VDDA
2-2
2-2
1 Vce 1.7V ~ 5.5V
Vce PAD(
2 Vcea 1.7V ~ 5.5V
PAD)
3 Vccio 1.7V ~ 5.5V [o] Vcc PAD
2.5.2.
2.5.2.1. (POR/PDR)

Power on reset (POR)/Power down reset (PDR)
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2.5.2.2. (BOR)

POR/PDR BOR (brown out reset) BOR option byte
BOR BOR Option byte
vee 4
VBORR8
VBORF8
VBORR7
————————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6
VBORR5
VBORF5
VBORR4 |---
VBORF4
VBORR3 ---
e VBORF3
VBORR2 ---
S VBORF2
VBORR1 f---m-emmeemmeey
VBORF1
VPOR f--------eeomm
VPDR
tRSTTEMP >
Reset with BOR off
tRSTTEMPO< >
Reset with BOR on
(VBORS8 VBOR1)
——————————————————— POR/BOR rising thresholds
——————————————————— PDR/BOR falling thresholds
2-3POR/ PDR/ BOR
2.5.3.
B MR (Main regulator)
B PR (low power regulator) stop
254,
3
®m  Sleep mode CPU (NVIC SysTick )
)
® Stop mode SRAM PLL HSI HSE GPIO IWDG
NRST COMP output LPTIM stop
2.6.
2.6.1.
] (POR/PDR)
TEL: +86-0755-27595155 27595165 9/50

FAX: +86-0755-27594792
WEB:Http://www.ChipSourceTek.com
E-mail: Sales@ChipSourceTek.com  Tony.Wang@ChipSourceTek.com



[ | (BOR)

2.6.2.

B NRST pin

[ (IWDG)

B SYSRESETREQ

B option byte load (OBL)

[ (POR/PDR BOR)
2.7. GPIO

GPIO (push-pull open drain) (floating pull-up/down ana-

log) I/O
2.8.

ZH32F002B Cortex-MO+ (NVIC) / (EXTI)
2.8.1. NVIC

NVIC  Cortex-MO+ IP NVIC NMI( )

Cortex-MO+ NVIC
NVIC (ISR) ISR
NVIC ISR
ISR
(tail-chaining) ISR
ISR

NVIC

|

m 4

| 1 NMmI

[ | 18

u 10 Cortex-MO+

[ |

[ ] (tail-chaining)

[ |
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2.8.2. EXTI
EXTI stop
EXTI 18 GPIO 2 COMP LPTIM GPIO
COMP GPIO EXTI0~7
EXTI line
EXTI
EXTI stop
GPIO
2.9. ADC
1 12 SARADC 10 8 2
1.5v  VCC
16
watchdog
ADC
watchdog
2.10. (COMP)
(general purpose comparators) COMP timer
timer PWM Cycle by cycle
2.10.1. COMP
[ |
> I/O pin
> VCC 15 (/16 2/ 16 ..) 15/ 16
> 1.5V 15 (/26 2/16 ... 1)
] 110 timer
» OCREF_CLR (cycle by cycle )
> PWM shutdown
COMP (sleep stop ) ( EXTI)
2.11.
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ZH32F002B

2-3
Ti mer DMA /
T M1 16 1~-6 553 4 3
TI M14 16 1~-6 55 3| - 1 -
2.11.1.
(TIM1) 16
( ) ( PWM PWM)
TIM1 4
]
]
® PWM ( )
]
TIM1 16 TIMx 16 PWM
(0-100%)
MCU debug TIM1
timer TIM1
2.11.2.
[ ] TIM14 16
m TIM14 1 / PWM
[ ] MCU debug TIM14
2.11.3.
m LPTIM 16 3
B LPTIM stop
[ ] MCU debug LPTIM
2.11.4. IWDG
Independent watchdog( IWDG)
IWDG timeout
m [WDG LSI Fail
m |WDG watchdog
[ | option byte IWDG
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2.13. USART

(USART) NRZ
USART
USART
[
B NRZz
[ | 16 8
[ 4.5Mbit/s
[
[ ] 8 9
| (1 2 )
[
[
[
[
[
> buffer
> buffer
>
[
>
[
» CTS
>
>
>
>
>
>
>
>
[
>
[
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2.14. SPI
(SPI)
(SCK)

SPI
B Master slave
m 3
m 2 ( )
m 2 ( )
m 3 16
[
m 3 ( 12M)
n ( 1.5M)
] NSS
[
] MSB LSB
[
m SPI
®  Motorola
[
B 2 32bitRx TxFIFOs

2.15. SWD
ARM SWD ZH32F002B
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3.ZH32F002B

PA5 O
PA6 O
PA7 O
PCO-NRST &
pCc1 O
pB7 O

02d0OSS1

vss O
PB6-SWD O

© © ~ o 0 A~ W N e

vce 8
PBs &

[any
o

20
19
18
17
16
15
14
13
12
11

3 PA4
B PA3

= PAL
33 PAO
B PBO
3 PB1
3 PB2
3 PB3
3 PB4

3 PA2-SWC

3-1 TSSOP20 Pinoutl
~N © 0 S ™
TEFEE

4 T )
SR
PCO-NRST [ 31 & LT T 15 a2
perf 2 14| par
o I -V--.
pe7 [ 3 :QFNZO: 13 pao
VsS4 | 127 peo
PB6-SWD [ 35 -——mmm a1 e
© M~ 0 o -
O IO < M X
O M m m O
> o o a @
N
o
a
3-2 QFN20 Pinout1
vece d 1 16 | vss
pea O 2 15 B pe7
P3O 3 14 B prc1
0p]
pe2 4 4 O 13 pPra7
s 2 12 Bras
o
peoH 6 11 B paA2-swc
PAOH 7 10 (3 PB6-SWD
pA1 ] 8 o Bpma
3-3 SOP16 Pinoutl1

=H32F002BF15P

=H32F002BF15U

=H32F002BW15S
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vec d 1 14 B vss
pe2 & 2 13 B PB7
PB1 O 3 " 12 P\ Pc1
peo O 4 % 11 | PA7
pa0 & 5 E 10 B PA6
pa1 & 6 9 P PrPas
PA2-swCc & 7 8 P PB6-SWD
3-4 SOP14 Pinoutl
vee Ot 10 vss
PBo ]2 5 o[ ] PA7 /PCO-NRST
PB1 []3 % 8] PAG
P2 4 = 7] PA4
PA2-SWC []5 6] PB6-SWD

3-5 MSOP10 Pinoutl ZH32F010MA15N

=H32F002BD15S

3-1
S Supply pin
G Ground pin
I/O | Input/output pin
NC
COM 5V
RST
Notes
GPIOx_AFR
3-2QFN20/ TSSOP20
¢ [8 ;
8 |og 2
zZ ) S
T8 0
o4 —
USART_CK
18 1 PAS5 I/O COM TIM1_CH1
TIM14_CH1
SPI_NSS ADC_IN3
19 2 PA6 I/O COM )
USART_TX External_clock_in
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QFN20 F1

TSSOP20
F1

Notes

EVENTOUT

PA7

IO

COM

SPI_MOS

USART_TX

USART_RX

TIM1_CH4

MCO

ADC_IN4

PCO-NRST

I/0

RST

@

SWDIO

TIM1_CHIN

EVENTOUT

NRST
ADC_IN5

PC1-OSCIN

I/O

COM

SPI_MISO

OSCIN

PB7-OSCOUT

IO

COM

SPI_MOS

TIM14_CH1

OSCOouUT

VSS

Ground

PB6(SWDIO)

I/O

COM

SPI_MISO

USART_TX

12C_SDA

SWDIO

ADC_IN6

VCC

Digital power supply

10

PB5

I/O

COM

SPI_NSS

USART_RX

TIM1_CH3

TIM14_CH1

11

PB4

I/O

COM

USART_TX

12C_SDA

TIM1_BKIN

12

PB3

I/O

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

10

11

13

14

PB2

PB1

I/O

I/1O

COM

COM

SPI_SCK

USART_CTS

TIM1_CHIN

TIM1_CHS3
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— o
s |2 4
~ o =
zZ ) g
L %)) P4
o —
USART_CK CMP1 _INM
TIM1_CH2
TIM1 _CH3N
SPI_MOSI
13 16 PAO /0 COM
TIM1 _CH1
SPI_MISO
14 17 PA1 /0 COM
TIM1_CH2
USART_RX
[2C_SCL
15 18 PA2(SWCLK) /0 COM SWCLK
TIM1_CH4
CMP2_0OUT
ADC IN1
USART_TX ~
16 19 PA3 /0 COM CMP2_INP
TIM1_CH2 CMP2_INM
USART_RX ADC_IN2
17 20 PA4 /0 COM TIM1_CHS3 CMP2_INM
TIM14 _CH1
3-3SOP16/ SOP14/ MSOP10
© < I
— - O« %
o < a L =
oL &I P o 2
0 0 S
SPI_NSS ADC_IN3
12 | 10 8 PAG6 1/0 COM USART_TX External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
13 11 9 PA7 /0 COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO NRST
13 11 9 PCO-NRST I/0 RST (1) TIM1 _CHIN ADC_IN5
EVENTOUT
14 12 - PC1-OSCIN /0 COM SPI_MISO OSCIN
SPI_MOSI
15 13 - PB7-OSCOUT I/0 COM OSsCcouT
TIM14 CH1
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SOP16
F1
SOP14
OF1

Notes

F1
.. [MsopP1

'—\
o
l_\
S

VSS

Ground

10 8 6

PB6(SWDIO)

I/O

COM

SPI_MISO

USART_TX

12C_SDA

SWDIO

ADC_ING

VCC

Digital power supply

PB4

I/O

COM

USART_TX

12C_SDA

TIM1_BKIN

PB3

I/O

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

PB2

I/O

COM

SPI_SCK

USART_CTS

TIM1_CHI1N

TIM1_CHS3

PB1

I/O

COM

USART_RTS

TIM1_CH2N

TIM1_CH4

MCO

ADC_INO
CMP1_INP
CMP1_INM

PBO

I/0

COM

SPI_SCK

USART_CK

TIM1_CH2

TIM1_CH3N

ADC_IN7
CMP1_INM

PAO

I/O

COM

SPI_MOSI

TIM1_CH1

PAl

11O

COM

SPI_MISO

TIM1_CH2

11 7 5

PA2(SWCLK)

I/O

COM

()

USART_RX

12C_SCL

SWCLK

TIM1_CH4

CMP2_OUT

PA4

I/O

COM

USART_RX

TIM1_CH3

TIM14_CH1

ADC_IN2
CMP2_INM

Note
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1 PCO NRST/SWDIO option bytes

2 (option byte 0/0,0/1,1/0 ) PB6 PA2 pin SWDIO SWCLK AF

3 (option byte 1/1 ) PCO PA2 pin SWDIO SWCLK AF
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3.1. A
3-4 A
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI_MOSI - TIM1_CH1 - - - - -
PAl | SPI_MISO - TIM1_CH2 - - - - -
PA2 SWC USART RX | TIM1 CH4 - CMP2_OUT - I2C_SCL -
PA3 - USART TX | TIM1 CH2 - - - - -
PA4 - USART RX | TIM1_CH3 - - TIM14_CH1 - -
PA5 - USART CK | TIM1 CH1 - - TIM14_CH1 - -
PA6 | SPI_NSS | USART TX - - - - - EVENTOUT
PA7 | SPI_MOSI | USART TX | TIM1_CH4 | USART RX MCO - -
3.2. B
3-5 B
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPI SCK | USART CK | TIM1 CH2 | TIML CH3N - - - -
PB1 - USART RTS | TIM1 CH2N | TIM1 CH4 MCO f - -
PB2 | SPI_SCK | USART CTS | TIML CHIN | TIM1 CH3 - - - -
PB3 - USART CK | TIM1 ETR - CMP1_OUT - I2C_SCL | -
PB4 - USART_TX_ | TIM1 BKIN - - - I2C_SDA | -
PB5 | SPI_NSS | USART RX | TIM1 CH3 - - TIM14_CH1 - -
PB6 SWD USART_TX | SPI_MISO - - - I2C_SDA | -
PB7 | SPI_MOSI - - - - TIM14_CH1 - -
3.3. C
3-6 C
AFO AF1 AF2 AF3 | AF4 | AF5 | AF6 AF7
PCO-NRST SWD - TIML_CHIN - - - EVENTOUT
PC1-OSCIN SPI_MISO - - - - - -
TEL: +86-0755-27595155 27595165 22/50
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4. ZH32F002B

ARM Cortex MO+
OXE000 0000 Internal periphrals
Block 6
0xC000 0000
IOPORT
Block 5
0xA000 0000 AHB
Block 4
0x8000 0000
APB
Block 3
0x6000 0000
Block 2 Reserved
Periphrals User OTP
0x4000 0000 Reserved
Factory config. bytes
Block 1 Factory config. bytes
Option bytes
0x2000 0000 RAM uiD
Reserved
Block 0
Code Main flash
0x0000 0000
Main flash/
User flash/
Addressable space RAM

0x5001 1FFF
0x5000 0000

0x4002 3008

0x4002 0000

0x4001 587F

0x4000 0000

Ox1FFF FFFF
Ox1FFF 0300
Ox1FFF 0280
Ox1FFF 0200
Ox1FFF 0180
Ox1FFF 0100
Ox1FFF 0080
Ox1FFF 0000

0x0800 5FFF

0x0800 0000
0x0000 5FFF

0x0000 0000
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4-1

Type | Boundary Address Size Memory Area Description
SRAM 0x2000 C000-0x3FFF FFFF | 512MBytes | Reserved
0x2000 0000-0x2000 OBFF 3KBytes SRAM

Ox1FFF 0300-0x1FFF FFF

Code

24/50



Bus Boundary Address Size Peripheral
0x4002 3400-0x4FFF Reserved
FFFF
0x4002 300C-0x4002 Reserved
33FF 1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2000-0x4002 23FF Flash
0x4002 1C00-0x4002 3KBytes Reserved
1FFF

AHB 0x4002 1900-0x4002 Reserved

1BFF 1Kbytes

0x4002 1800-0x4002 18FF EXTI®

0x4002 1400-0x4002 17FF | 1Kbytes Reserved

0x4002 1080-0x4002 13FF Reserved
1KBytes

0x4002 1000-0x4002 107F RCC®

0x4002 0C00-0x4002 1KBytes Reserved

OFFF

0x4002 0040-0x4002 03FF Reserved
1KBytes

0x4002 0000-0x4002 003C Reserved

0x4001 5C00-0x4001 32KBytes Reserved

FFFF

0x4001 5880-0x4001 Reserved

5BFF 1KBytes

0x4001 5800-0x4001 587F DBG

0x4001 4C00-0x4001 3KBytes Reserved

57FF

APB 0x4001 4850-0x4001 Reserved

4BFF 1KBytes

0x4001 4800-0x4001 484C Reserved

0x4001 4450-0x4001 47FF Reserved
1KBytes

0x4001 4400-0x4001 404C Reserved

0x4001 3C00-0x4001 2KBytes Reserved

43FF
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Bus Boundary Address Size Peripheral
0x4001 381C-0x4001 Reserved
3BFF 1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF | 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved

1Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 Reserved
2FFF

1Kbytes
0x4001 2C00-0x4001 TIM1
2C4C
0x4001 2800-0x4001 1Kbytes Reserved
2BFF
0x4001 270C-0x4001 Reserved
27FF 1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF | 8Khytes Reserved
0x4001 0220-0x4001 O3FF Reserved
0x4001 0200-0x4001 021F | 1KBytes COMP1/2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 19KBytes Reserved
FFFF
0x4000 BO00-0x4000 1KBytes Reserved
B3FF
0x4000 8400-0x4000 11KBytes Reserved
AFFF
0x4000 7C28-0x4000 Reserved
7FFF

1KBytes
0x4000 7C00-0x4000 LPTIM
7C24
0x4000 7400-0x4000 2KBytes Reserved
7BFF
0x4000 7018-0x4000 73FF Reserved

1KBytes
0x4000 7000-0x4000 7014 PWR®)
0x4000 5800-0x4000 6FFF | 6KBytes Reserved

TEL: +86-0755-27595155 27595165
FAX: +86-0755-27594792
WEB:Http://www.ChipSourceTek.com
E-mail: Sales@ChipSourceTek.com  Tony.Wang@ChipSourceTek.com

26/50



Bus Boundary Address Size Peripheral

0x4000 5434-0x4000 57FF Reserved
1KBytes

0x4000 5400-0x4000 5430 12C

0x4000 4800-0x4000 53FF | 3KBytes Reserved

0x4000 441C-0x4000 Reserved

47FF 1KBytes

0x4000 4400-0x4000 4418 Reserved

0x4000 3C00-0x4000 1KBytes Reserved

43FF

0x4000 3810-0x4000 Reserved

3BFF 1KBytes

0x4000 3800-0x4000 380C Reserved

0x4000 3400-0x4000 37FF | 1KBytes Reserved

0x4000 3014-0x4000 33FF Reserved
1KBytes

0x4000 3000-0x4000 0010 IWDG

0x4000 2C0C-0x4000 Reserved

2FFF
1KBytes

0x4000 2C00-0x4000 Reserved

2C08

0x4000 2830-0x4000 Reserved

2BFF 1KBytes

0x4000 2800-0x4000 282C Reserved

0x4000 2420-0x4000 27FF Reserved
1KBytes

0x4000 2400-0x4000 241C Reserved

0x4000 2054-0x4000 23FF Reserved
1KBytes

0x4000 2000-0x4000 0050 TIM14

0x4000 1800-0x4000 1FFF | 2KBytes Reserved

0x4000 1400-0x4000 17FF | 1KBytes Reserved

0x4000 1030-0x4000 13FF Reserved
1KBytes

0x4000 1000-0x4000 102C Reserved

0x4000 0800-0x4000 OFFF | 2KBytes Reserved

0x4000 0450-0x4000 O7FF Reserved
1Kbytes

0x4000 0400-0x4000 044C Reserved

0x4000 0000-0x4000 03FF | 1KBytes Reserved
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Not e:

1 AHB Reserved 0 hardfault APB
Reserved 0 hardfault

2 32bit word halfword  byte

3 32bit word halfword
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5.ZH32F002B

5.1.
Vss
51.1.
Ta=25°C Ta= TA(max)
/
5.1.2.
Ta=25°C Vcc=3.3V
ADC 95%
5.2.
5-1 )
Vce -0.3 6.25
Vin Pin -0.3 Vcc+0.3
1 vVCC VSS
5-2
Ivee VCC pin ( ) 80 mA
Ivss VSS pin ( )@ 80 mA
Te 20
lioriny o 20 mA
1 VCC VSS
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Tste -65 ~ +150 °C

To

-40 ~ +85 °C
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5.3.

5.3.1.
5-4
freLk AHB - 0 48 MHz
frcLk APB - 0 48 MHz
VCC - 1.7 55 V
VIN 10 - 0.3 Veet0.3 |V
Ta - -40 85 i
T - -40 90 °C
5.3.2.
5-5
VCC 0 00
tvee ps/
VCC 20 0
5.3.3.
5-6
1.5 1.6 1.7 v
VPOR/PDR /
1.45 1.55 1.65 v
Vpprhyst® PDR - - 50 - mvV
BOR_LEV[2:0]=000 ( ) 1.7 1.8 1.9 v
BOR_LEV[2:0]=000 ( ) 1.6 1.7 1.8 v
BOR_LEV[2:0]=001 ( ) 1.9 2 2.1 v
BOR_LEV[2:0]=001 ( ) 1.8 1.9 2 v
BOR_LEV[2:0]=010 ( ) 2.1 2.2 2.3 v
BOR_LEV[2:0]=010 ( ) 2 2.1 2.2 v
VBOR BOR
BOR_LEV[2:0]=011 ( ) 2.3 2.4 25 v
BOR_LEV[2:0]=011 ( ) 2.2 2.3 2.4 v
BOR_LEV[2:0]=100 ( ) 2.5 2.6 2.7 v
BOR_LEV[2:0]=100 ( ) 2.4 25 2.6 v
BOR_LEV[2:0]=101 ( ) 2.7 2.8 2.9 v
BOR_LEV[2:0]=101 ( ) 2.6 2.7 2.8 v
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BOR_LEV[2:0]=110 ( ) 2.9 3 3.1 Vv
BOR_LEV[2:0]=110 ( ) 2.8 2.9 3 Vv
BOR_LEV[2:0]=111 ( ) 3.1 3.2 3.3 Vv
BOR_LEV[2:0]=111 ( ) 3 3.1 3.2 Vv
V_BOR nyst | BOR - - 100 - mv
1
2
5.3.4.
5-7
1)
FLASH sleep
ON DISABLE 1.1 -
HSI 24MHz mA
OFF DISABLE 0.9 -
Ipp(run) LS| 32.768kHz | While(1) | Flash ON DISABLE 160.4 - uA
OFF DISABLE 159.6 -
ON ENABLE 108.3 -
LSl 32.768kHz b A
OFF ENABLE 107.7 -
1

5-8s 1l eep
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59st op

(€0

Vce MR/LPR LSI
MR - - 75.3
IWDG+LPTIM 1.7
ON
Iop(stop) 1.7~5.5V IWDG 1.7 uA
LPTIM 1.7
OFF No 15
OFF No 1.1
1
5.3.5.

33/50



5-11

@

fHsE_ext 0 4 32 MHz
VHsEH 0.7*Vcce Vee Vv
VHsEL Vss 0.3*Vce \%
tw(HSEH)

tw(HSEL) 15 ns
o , - o |

3
5.3.6.2.

LSE bypass (RCC_BDCR LSEBYP ) 10
GPIO
A
< TW(LSEH) >
Visen
90%
10%
LseL
bisay ey Twgsey ¢
S Tise EEm—
5-2
5-12
@

fLSE_ext 32.768 1000 KHz
ViseH 0.7*Vce \4
ViseL 0.3*Vce \
o = .
e , - 0 | o

1
5.3.6.3.

32.768KHz /
5-1 3
@

lop® LSE_DRIVER [1:0] = 00 100 nA
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(1)
LSE LSE_DRIVER [1:0] = 01 700
LSE DRIVER [1:0] = 10 1200
LSE_DRIVER [1:0] = 11 1600
tsuese)® @ 3 s
1 /
2
3 tsu(Lsk) ) / /
4
5.3.7. HSI
5-14
f e 25 Vee = 3.3V 23.83@) 24 24270 |
S R AT T 47.66® | 48 | 48.340 ‘
Vcec = 2.0V ~ 5.5V 2@ 20)
Ta=-40°C ~ 85°C
Vcc =1.7V ~ 5.5V
ATemp(HSI) HS' ce ° ° -2(2) 2(2) %
24MHz Ta=0°C ~85°C
Vee = 1.7V ~ 5.5V 4 0
Ta =-40°C ~ 85°C
freim® HSI 0.1 %
Dhsi® 45 55 %
tstab(HsI) HSI 2 40 bs
Iopsy @ | HSI 24MHz 193 pA
1
2
5.3.8. LSI
5-15
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frrim® LSI 0.2 %
tstabesy @ | LSI 150 us
Ioocsy @ LSl 210 nA
1
2
5.3.9.
5-1 6
(€]
tprog Page program - 1.0 15 ms
terASE Page/sector/mass erase - 3.5 5.0 ms
Page programe 2.1 2.9
Iob mA
Page/sector/mass erase 2.1 2.9
1
5-1 7
(€]
Nenp Ta =-40°C ~ 85°C 100 Kcycle
treT 10 Kcycle Ta =55°C 20 Year
1
5.3.10. EFT
EFT to IO IEC61000-4-4 A KV
EFT to Power IEC61000-4-4 A KV
5.3.11. ESD & LU
51 8 S LU
VESD(HEM) ( ESDA/JEDEC JS-001-2017 6 KV
VESD(COM) ( ) ESDA/JEDEC JS-002-2018 1 KV
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5.3.12.

519 O
ViH Vce =1.7V ~ 5.5V 0.7*Vcc
Vi Vce =1.7V ~ 5.5V 0.3*Vce
Vhys(l) 200 mV
likg 1 uA
Rpu 30 50 70 KQ
Rep 30 50 70 KQ
Cio® 5 pF
1
5-2 0
1)
VoL @ lo. =20 mA, Vcc 25.0V - 0.4 \Y
VoL COMIO loo=8mA,Vcc=>2 2.7 V - 0.4 V
VoL @ loo=4 mA, Vcc= 1.8V - 0.5 \Y
Von @ lon=18 mMA,Vcc= 5. 0 V Vcc—0.6 - \Y
VoH COMIO lon=8mMA,Vccz 2.7 V Vcc—0.4 - V
Von @ lon=4 mA, Vcc=1.8V Vcc—0.5 - V
1 | O
2
5.3.13. NRST
52 INRST
ViH Vce = 1.7V ~ 5.5V 0.7*Vce
Vi Vcec = 1.7V ~ 5.5V 0.2*Vce
Vhys(l) 300 mV
likg 1 g A
Rpu® 30 50 70 KQ
Rpp® 30 50 70 KQ
CIO 5 pF
1
5.3.14. ADC
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5-22ADC

lop @1MSPS 300 uA
Cin® 5 pF
Vee = 1.7V ~ 2.0V 1 4 8@ MHz
Fabc
Vee = 2.0V ~ 5.5V 1 8 16@ MHz
Fabc=8MHz 0.438 29.94 Us
Vee = 1.7V ~ 2.0V 3.5 239.5 | 1/Fapc
Tsamp®
Fapc=16MHz 0.219 14.97 Us
Vee = 2.0V ~ 5.5V 3.5 239.5 | 1/Fabc
Tconv® 12*Tclk
Teoc® 0.5*Tclk
DNL® 12 LSB
INL@ +3 LSB
Offset® 12 LSB
1
2
5.3.15.
5-2 3 (1)
VIN Input voltage range 0 Vce-1.5 V
Startup time to reach
tSTART propagation delay 5 MS
specification
. Output low to high 200
tD Propagation delay X ns
Qutput high to low 150
Voffset Offset error 15 mV
Vhys hysteresis No hysteresis 0 mV
Iop Consumption 70 g A
1
5.3.16.
5-2 4
T® VTS linearity with temperature *1 +2 °C
Avg_Slope® | Average slope 2.3 2.5 2.7 mV/°C
V3o Voltage at 30°C (x5°C) 0.74 0.76 0.78 V
tsTART( Start-up time entering in continuous mode 70 120 Us
ts_temp ADC sampling time when reading the temperature 9 Us
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Timer external clock
frequency on CH1 to frimxck = 24MHz 12
CH4
ResTiv Timer resolution TIM1/14 16 bit
‘ 16-bit counter clock 1 65536 triMxcLk
CoTTER period frimscik = 24MHz 0.041667 2730 us
528 PT1 M( LSI)
PRESC[2:0]
/1 0 0.0305 1998.848
/2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 ms
/16 4 0.4883 32001.2288
/32 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
5294 WDG ( LSI)
PR[2:0]
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
5.3.21.
5.3.21.1. I’C
12C I2C-bus specification and user manual
B Standard-mode (Sm): 100Kbit/s
B Fast-mode (Fm): 400Kbit/s
12C I2C CLK
530 2C CLK
f | Minimum  12CCLK  freq Standard-mode
12CCLK(min) uency MHz
Fast-mode
1I2C SDA SCL
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5-3 12C

Limiting duration of spikes suppressed by the filter (Spikers

b shorter than the limiting duration are suppressed) 50 260 ns
5.3.21.2. SPI
5-3 2S5 P I
f Master mode - 24
Sex SPI clock frequency MHz
1/te(sck) Slave mode - 12
t SPI clock rise and fall .
r(5C0 ti Capacitive load: C = 15 pF - 6 ns
ti(sck) Ime
tsu(Nss) NSS setup time Slave mode ns
th(Nss) NSS hold time Slave mode ns
Master mode, fPCLK =48
tsu(miy ) ) MHz,presc = 4
t Data input setup time ~ ns
su(sh Slave mode, fPCLK =48
MHz,presc = 4
t
v , i Master mode
Data input hold time ns
th(s) Slave mode
ta(so) Data output access time Slave mode, presc =4 ns
tis(s0) Data output disable time Slave mode ns
o Slave mode (after enable
ty(so) Data output valid ime _ ns
edge) presc=4
tumo) Data output valid ime Master mode (after enable ns
edge)
th(so)
: Slave mode presc =4
Data output hold time P ns

DuCy(SCK)

SPI slave input clock duty
cycle

Master mode

Slave mode

41/50



NSS input
Te(scky ] Thass ”
> e Trsc—
e Touqussy—>1 € Tuescr) —> 3
CPHA=0 I I
- CPOL=0 j
3 |
= |
c 3
S | CPHA=O —\—
CPOL=1
4—3@3—>T i—Ty(scr) —> L*Tv(so)—V Tocsay T IE&SO)
MISO output First bit oUT Next bits OUT Last bit OUT —
Thesty
’Tsu(sn'%'*
MOSI input First bit IN Next bits IN Last bit IN
5-3SPI -s|l ave mode and CPHA=0
NSS input
[ J— HTH(NSS)"?
L e Tuscun —> ‘ et '
CPHA=1 T i T
- CPOL=0 ! i
> |
o
o
S | cpHAsL A I\_
CPOL=1 |
Ta(SO: —Tucscry—> Tucsoy T e} € Iisﬁ;w)
MISO output S First bit OUT Next bits OUT Last bit OUT S
«Tssn—> Ty —>
MOSI input First bit IN Next bits IN Last bit IN
5-4S P | sl ave mode and CPHA=1
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NSS input
T scp———>
CPHA=0
- CPOL=0
>
e
S | CPHASO
CPOL=1
CPHA=1 / \
- CPOL=0 I P
2
=
S | cpHAsl \ ' /
CPOL=1 =
W(SCKH),
T:”ﬂg <7'|'w(sc><L)4>
MISO input MSB IN BIT6 IN LSB IN
——Than) >
MOSI output MSB OUT BITL OUT LSB ouT
v Thoioyes
55SPI -master mode
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6.ZH32F002B

6.1. QFN20
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6.2. TSSOP20

20

l—— | ] —d

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
2o A - - 1.200
< I | SU—— ‘ > Al 0.050 - 0.150
A2 0.800 1.000 1.050
j A3 0.340 0.440 0.540
e b b 0.200 - 0.280
—
< c 0.100 - 0.190
6.400 6.500 6.600
6.200 6.400 6.600
E1l 4.300 4.400 4.500
e 0.650BSC
L 0.450 | 0.600 | 0.750
L1 1.000REF
8 0 | - S
Note 1. Dimensions are not to scale
TITLE DRAWING NO. REV
TSSOP20
TSSOP-20 B
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6.3. SOP16

A

C I
C 11
LTI
LTI
LI
LI
C 11

[

T~

l_.CI
I
I
I
I
I

N1

Al —»! la—

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
=// \ ) &:J A R B 175
"? AL 0.10 - 0.25
S A2 1.30 -
A3 0.60 0.70
b 0.31 - 0.51
0.10 0.25
9.80 - 10.20
5.80 - 6.20
3.80 4.20
 — 127BSC
L - ]
TITLE WING NO. REV
PUYA SOP16 (150mil) POD ZH-POD-0 1.0
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6.4. SOP14
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6.5. MSOP10

E1l
E

r 2
L A\HHEYHE

Ak

/
Lz_L )

L1 1

—— |1

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - . 1.100
Al 0.050 - 0.150
A2 0.750 0.850 0.950
b 0.180 - 0.270
c 0.150 . 0.200
2.900 3.000 3.100
4.700 4.900 5.100
E1l 2.900 3.000 3.100
e - 0.500 -
L 0.400 - 0.700
L1 - 0.950 -
] 0 - 8°

Note 1. Dimensions are not to scale

TITLE
Puya MSOP10 POD

DRAWING NO. REV
QRPD-0049 1.0
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7. ZH32F002B

Example:

Company

Product family
32bit MCU

Product type
F = General purpose

Sub-family

002B = ZH32F002Bxx
Pin count

F1 =20 pins Pinoutl
W1 =16 pins Pinoutl
D1 =14 pins Pinoutl
Al =10 pins Pinoutl

User code memory size
5 =24Kbytes

Package

P =TSSOP
U=QFN
$=SO0P
N = MSOP

Temerature range
6=-40
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8. ZH32F002B

V0.1 2022.12.|16

VO. 2023.01.(02

P

VO. 3 2023.02.|11

V0. 4 2023.03.|15
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