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1 Introduction

The CS32F035/F036 is a series of 32-bit ARM® Cortex®-M0 based microcontroller including CS32F035 and
CS32F036, ranging from 20 to 32 pins with 32KB Flash and 4KB of SRAM. The maximum operating
frequency is 48MHz. The CS32F035/F036 offer standard communication inerfaces (SPI, USART, 12C), one
12-bit SAR ADC, five 16-bit timers and one advanced-PWM timer.

The CS32F035/F036 can operate in the temperature range of -40 to 85°C or -40 to 105°C and power supply
range of 2.0 to 5.5V.

The CS32F035/F036 offer a set of low-power modes, saving power for different applicaions. 4
The CS32F035/F036 microcontrollers are suitable for different applications, such as S e, mobile
device, consumer electronics, industrial applications, and GPS device.
[
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2 Features

® Core
—  32-bit ARMP® Cortex® -M0
— upto48MHz
® Memories
— 32KB program flash
— 192B data flash
— 4KB SRAM with parity check @
® Clocks
— 8MHz internal RC oscillator(HRC), &= 1%@typ
— 14MHz internal RC oscillator(HRC14), £ 1%@typ
— 40KHz internal RC oscillator(LRC), +10%@typ
— 4~32MHz external high speed crystal oscillator(HXT)
— Internal x2,x3,..,x16 Phase-locked loop(PLL), up to Hz
®  Operation environment
— VDD power supply: 2.0 to 5.5V
— VDDA power supply: 2.0 to 5.5V
— Temperature range: -40 to 85°C or -40 to 1054
® BOOT mode
— Support boot from program flash
— Support boot from system memo
—  Support boot from SRAM
® Power management

— Low-power modes: sleepsdeepsleépl, deepsleep2, powerdown

to 10 external input channels
— Operation voltage range: 2.4 to 5.5V
— Input signal range: 0~5.5V
® Timers
— One advanced 16-bit timer for 6 channels PWM output
— Fore general purpose 16-bit timers
— One basic 16-bit timer
— One free watchdog timer (FWDT): 8-bit prescaler and 12-bit downcounter
— One window watchdog timer (WWDT): 7-bit downcounter

6/51 X{HRS: CS-QR-YF-054A02

FEMSERRTEYT, IR, NMEEH. BENSEEZEM TR,
This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format

without prior permission of CHIPSEA




CHIPSEA

R B 2 i

— One SysTick timer: 24-bit downcounter
® DMA
— Five channels
— Support peripherals: SPIx, 12Cx, USARTx, TIMx, ADC
Inerrupt and events

— Up to 32 maskable interrupt channels
— Four priority levels
— Sixteen external interrupt lines
® SPI
— Onr SPI @
— 3-bit predivider suppport 8 kinds of frequency
— Frame size can be configed to 4 to 16 bits
® USART
— Two USARTs
— Support: ISO7816, LIN, [rDA mode
— Support auto baudrate detection
— Can wakeup from deepsleepl and deepsleep2
® 12C
— One [2C with master or slave mode
— Support: standard mode (up to 100k bit/s), mode (up to 400k bit/s),
— Support: 7-bit and 10-bit addressing mo

® CRCunit
®  Serial wire debug (SWD)
® Packages

— TSSOP20

— QFN28

— QFN32

Lorp32 @ /\/
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3 Configuration

The package of CS32F035/F036 serial include: TSSOP20, QFN28, QFN32, LQFP32.

CS32F035/F036 serial
CS32F035 CS32F036
Configured device K6Ux F6Px G6Ux K6Ux K6Tx
Flash (Kbytes) 32 32 32 32 3?.
SRAM (Kbytes) 4 4 4 4 4
16-bit 1
Advanced
16-bit
General
purpose ’
Ti
imers FWDT 1
WWDT 1
SysTick 1
SPI 1 1 1
Communication e 1 1 1
interfaces
USART 2 2 2
ADC nit 1
Ext. ch'zN 10 9 10
nt. ¢ 1 2
27 15 23 27 25
2~5.5V
Operating temperature Ambient operation temperature: -40~85°C /-40~105°C
Junction temperature: -40~105°C /-40~125°C
Packing Type QFN32 TSSOP20 QFN28 QFN32 LQFP32
(4X 4X0.75- (4X4X0.55- | (5X5X0.75-
¢=0.40) ¢=0.50) ¢=0.50)
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4 Pin description

4.1 LQFP32
Figure 2 Top view of LQFP32
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4.3 QFN28

Figure 4 Top view of QFN28
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4.4 TSSOP20 (CS32F036F6Px)
SSOP20

20 | PA14

19 | PA13

. 18 | PA10

17 | PA9

VDDA | 5 TSSOP20 16 [ VDD

PAO| 6 (FO036F6Px) 15| GND

PA1| 7 14 | PB1

PA2 | 8 13 | PA7

PA3 | ¢ 12 | PA6

PA4 | 10 11 | PAS
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4.5 TSSOP20 (CS32F035F6Px)
Figure 6 Top view of TSSOP20

PBs [ 1 | 0| PAL4
PBI/BOOTO | 2 | v | PAI3
PRO/HXT_IN [ 3 | 18| PALO
PFUHXT_OUT [ 4 7] PA9 o
TSSOP20
VDDA | s 16 | VDD
(FO35F6Px)
PAO| ¢
PAL| 7
PA2 | 8
PA3| 9 12 | PA6
PAd | 10 11 | PAS
4.6 Pin description
C ;Pin ription partl
Pin No. Description
o >
|~ &g a .
= 2 E ) JSIILELTG Type Multiplexed funcions Special functions
Q| = o Z
- | O =
PFO/HXT IN
2 (PFO) /0 - HXT IN
PFI/HXT_OUT
3 ) (PFI) 1/0 - HXT _OUT
4 NRST 1o Reset input / 1ntemal reset oytput, with weak pull-
up resistor (active low)
5 VDDA S Analog power supply
ADC_INO,
6 6 6 6 PAO /0 USART2 _CTS WKUPI
EVENTOUT,
7 7 7 7 PA1 /0 USART?2 RTS ADC _IN1
8 8 8 8 PA2 1/0 USART2 TX ADC IN2
9 9 9 9 PA3 /0 USART2 RX ADC IN3
SPI1_NSS,
10 | 10 | 10 10 PA4 /0 TIM14 _CHI, ADC_IN4
USART2 CK
11 | 11 11 11 PA5 1/0 SPI1_SCK ADC IN5
12 | 12 | 12 12 PA6 1/0 SPI1_MISO, ADC IN6
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TIM3 CHI,
TIM1 BKIN,
TIM16_CHI,
EVENTOUT

13

13

13

13

PA7

/0

SPI1_MOSI,

TIM3 CH2,

TIM14 CHI,
TIM1 CHIN,
TIM17 CHI,
EVENTOUT

ADC IN7

14

14

14

PBO

1/0

TIM3_CH3,
TIM1_CH2N,
EVENTOUT

15

15

15

14

PB1

1/0

TIM3 CH4,
TIM14 CHI,
TIM1 CH3N

C_ys

C_IN9

16

PB2

1/0

16

16

15

GND

9]

n

17

17

17

16

VDD

18

18

18

PAS

1/0

19

19

19

17

PA9

e

20

20

20

18

PA10

21

21

PAIl

22

22

1/

Tl TX,

TIM! CH2,

12C1_SCL,
CKO

12C. support Fast
mode Plus

USARTI1 _RX,
TIM! CH3,
TIM17 BKIN,
12C1 SDA

12C. support Fast
mode Plus

1/0

USART! CTS,
TIM1_CH4,
EVENTOUT

1/0

USARTI1 RTS,
TIM1_ETR,
EVENTOUT

23

23

21

24

24

19

A
DIO) (D

1/0

IR_OUT,
SWDIO

PAl4
(SWCLK) ()

e

USART2 TX,
SWCLK

25

23

PA1S

e

SPI1_NSS,
EVENTOUT,
USART2 RX

26

26

PB3

/0

SPI1_SCK,
EVENTOUT

27

27

25

PB4

e

SPI1_MISO,
TIM3 CHI,
EVENTOUT

28

28

26

PB5

1/0

SPI1_MOSI,

12C1_SMBA,

TIM16_BKIN,
TIM3 CH2

29

29

27

PB6

e

12C1_SCL,
USARTI TX,
TIM16 CHIN

12C. support Fast
mode Plus
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12C1_SDA,
30 | 30 | 28 PB7 10 USARTI RX, I2C. support Fast
TIM17_CHIN mode Plus
31 | 31 1 1 BOOTO0 | Boot memory selection
12C1_SCL,
32 PBS8 /0 TIM16 CHI
321 0 GND S Ground
1 1 VDD S Digital power supply

Note
(1)  After reset, these pins will be configured as SWDIO and SWCLK. Meanwhile, the internal pull-up of the SWDIO pin and the internal pull-

down of the SWCLK pin will open.
Pin description part2 .‘ s
ik

Pin NO.
o
= & Pin name Type
Z Q Multiplexed funcions Special functions
= A
c =
PFO/HXT IN
2 3 (PFO) /0 - ) HXT _IN
PF1/HXT OUT
3 4 (PF1) 1/0 - HXT _OUT
4 NRST 10 Reset input / intemal reset optput, with weak pull-
up resistor (active low)
5 5 VDDA Analog power supply
6 6 PAO /o USART2 CTS A\%C(ﬁlylo ’
EVENTOUT,
7 ’ USART2 RTS ADC_INI
8 8 1/0 USART2 TX ADC IN2
9 9 1/0 USART2 RX ADC IN3
SPI1_NSS,
10 10 Py /0 TIM14 CHI, ADC _IN4
USART2 CK
11 11 1/0 SPI1_SCK ADC IN5
SPI1_MISO,
TIM3 CHI,
12 Al 2 PA6 /0 TIM1 BKIN, ADC IN6
TIM16 CHI,
1 EVENTOUT
SPI1_MOSI,
TIM3 CH2,
TIM14 CHI,
13 13 PA7 /0 TIMI_EHIN, ADC _IN7
TIM17 CHI1,
EVENTOUT
TIM3_ CH3,
14 PBO /0 TIM1 CH2N, ADC IN8
EVENTOUT
TIM3_ CH4,
15 14 PBI /0 TIM14 CHI, ADC IN9
TIM1 CH3N
16 PB2 1/0 - -
15 GND S Ground
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17 16 VDD S Digital power supply
USARTI1 _CK,
TIM1_CHI,
18 PAS 1/0 EVENTOUT, -
CKO
USARTI_TX,
TIM1_CH2, 12C. support Fast
19 17 PAY o 12C1_SCL, mode Plus
CKO
USART! RX,
TIM1_CH3, 12C. support Fast
20 18 PAT0 o TIM17_BKIN, ode Pbls
12C1_SDA
USARTI1_CTS,
21 PA1l 1/0 TIM1_CH4, -
EVENTOUT
22 PA12 1/0 -
PA13
23 19 (SWDIO) ™) 1/0 -
PA14
24 20 (SWCLK) () 1/0 -
_NSS,
25 PA15 1/0 EVENTOUT, -
USART2 RX
SPI1_SCK,
26 PB3 I‘) EVENTOUT i
SPI1_MISO,
27 PB4 1/ TIM3 CHI, -
EVENTOUT
SPI1_MOSI,
12C1_SMBA,
28 o TIM16_BKIN, )
- TIM3 CH2
12C1_SCL,
29 1 1/0 USARTI_TX, Izcﬁi‘g’epgﬁfa“
TIM16 CHIN
12C1_SDA,
30 ) PB7 10 USARTI RX, Izcﬁi‘g’epgﬁfa“
A TIM17 CHIN
31 . BOOTO 1 Boot memory selection
12C1_SCL,
32 PBS8 /0 TIMI6 CHI
0 GND S Ground
1 VDD S Digital power supply
Note

(2) After reset, these pins will be configured as SWDIO and SWCLK. Meanwhile, the internal pull-up of the SWDIO pin and the internal pull-
down of the SWCLK pin will open.

15/51 Ni44RE: CS-QR-YF-054A02

RERASEREEYF, IRV, NMEEH. BENseTEbzER.
This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format
without prior permission of CHIPSEA




R, B

.':f??:" CHIPSEA

5 /O Multiplexing

5.1 PORT A multiplexed functions
PORT A multiplexed functions
Pin Multiplexed | Multiplexed Multiplexed | Multiplexed | Multiplexed | Multiplexed | Multiplexed |Multiplexed
number| function 0 function 1 function 2 function 3 function 4 function S function 6 | function 7
PAO USART2_CTS
PA1 EVENTOUT USART2_RTS
PA2 USART2_RX .
PA3 USART2 TX
PA4 SPI1_NSS USART2_CK TIM14_CH1 |
PAS SPI1_SCK,
PA6 SPI1_MISO, TIM3 _CH1 TIM1_BKIN TIM1 H1 EVENTOUT
PA7 SPI1_MOSI, TIM3 CH2 TIM1_CHIN M14 CHI1 " CHI1 EVENTOUT
PAS CKO USARTI_CK TIM1_CHI1 EVENTOUT
PA9 USARTI1 _TX TIM1_CH2 CKO
PA10 TIM17_BKIN USARTI_RX TIM1_CH3 12C1_SDA
PA1l EVENTOUT USARTI1_CTS TIM1 _CH4
PAI12 EVENTOUT USARTI_RTS TIM1_ETR
PA13 SWDIO IR_OUT
PA14 SWCLK USART2_TX
PA1S SPI1_NSS, USART2 _RX TR| EVENTOUT
@
5.2 PORT B multiplexed
ORT B multiplexed functions
Pin Multiplexed | Multiplexed Multiplexed | Multiplexed | Multiplexed | Multiplexed
number | function 0 function 1 function 2 function 3 function 4 function 5
PBO EIV&UT TIM3_CH3 TIM1_CH2N
PBI le14_CH1 TIM3_CH4 TIMI1_CH3N
2
PB3 SPI1_SCK, EVENTOUT
PB4 SPI1_MISO TIM3_CHI1 EVENTOUT
PBS SPI1_MOSI, TIM3 CH2 TIM16_BKIN 12C1_SMBA
PB6 USARTI_TX 12C1_SCL TIM16_CHIN
PB7 USART1_RX 12C1_SDA TIM17_CHIN
PB8 12C1_SCL TIM16_CH1
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Figure 6 Memory mapping
0x0000 0000
Flash,system memory or SRAM, configured by BOOT
0x0000 8000
Reserved
0x0800 0000
Flash Code Memory
0x0800 8000
Reserved
O0x1FFFECO00
System Memory
Ox1FFF F800
Option Bytes
Ox1FFF F840
Flash Data Memory
O0x1FFF Fo00
Reserved
0x2000 0000
SRAM
0x2000 1000
Reserved
0x4000 0000
APB
0x4000 8000
Reserved
0x4001 0000
APB
0x4001 8000
Reserved
0x4002 0000
AHBI1
Reserved
AHB2
Reserved
0xE000 0000
Cortex-MO Intemal Peripherals
0xE010 0000
Reserved
OxFFFF FFFF
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Memory mapping table
Memory Start address Size
Flas}‘;f)fgggﬁg“;‘% grOSTRAM’ 0x0000 0000 32Kbytes
Program flash 0x0800 0000 32Kbytes
System memory 0x1FFF EC00 3Kbytes
Option Bytes 0x1FFF F800 64bytes
Data flase 0x1FFF F840 192bytes
SRAM 0x2000 0000 4Kbytes
Reserved 0x4000 0000
TIM3 0x4000 0400
Reserved 0x4000 0800
TIM6 0x4000 1000
TIM7 0x4000 1400
Reserved 0X400%
TIM14 0x4000 2000
Reserved 0x4000 2400 1Kbytes
Reserved 0x40 1Kbytes
WWDT 0x4000 2C00 1Kbytes
FWDT ‘ 00 3000 1Kbytes
Res” . x4000 3400 1Kbytes
0x4000 3800 1Kbytes
0x4000 3C00 2Kbytes
APB 0x4000 4400 1Kbytes
0x4000 4800 -
o Reserved 0x4000 4C00 -
Reserved 0x4000 5000 -
12C1 0x4000 5400 1Kbytes
Reserved 0x4000 5800 1Kbytes
Reserved 0x4000 5C00 5Kbytes
PMU 0x4000 7000 1Kbytes
Reserved 0x4000 7400 3Kbytes
SYSCFG 0x4001 0000 1Kbytes
EXTI 0x4001 0400 1Kbytes
Reserved 0x4001 0800 3Kbytes
Reserved 0x4001 1400 1Kbytes
Reserved 0x4001 1800 1Kbytes
Reserved 0x4001 1C00 1Kbytes

X{H4mS: CS-QR-YF-054A02

FEMSBRIXERYT, IHRFA, NMEEH. BENadETEZUER.

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format

without prior permission of CHIPSEA




R 2 i

Reserved 0x4001 2000
ADC 0x4001 2400
Reserved 0x4001 2800
TIM1 0x4001 2C00
SPI1 0x4001 3000
Reserved 0x4001 3400
USART1 0x4001 3800
Reserved 0x4001 3C00
Reserved 0x4001 4000
TIM16 0x4001 4400
TIM17 0x4001 4800
Reserved 0x4001 4C00
DBGMCU 0x400 l)*u
Reserved 0x4001 5C00
Reserved 0x4000 0000
TIM3 0x40
Reserved 0x4000 0800
TIM6 00 1000
AHBI TI x4000 1400 -
0x4000 1800 2Kbytes
0x4000 2000 1Kbytes
0x4000 2400 1Kbytes
0x4000 2800 1Kbytes
0x4000 2C00 1Kbytes
0x4000 3000 1Kbytes
B2 Reserved 0x4000 3400 1Kbytes
SPI2 0x4000 3800 1Kbytes
) Reserved 0x4000 3C00 2Kbytes
Cortex-MO internal peripherals 0xE000 0000 1Mbytes
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7 Function description

7.1 Core
The ARMP® Cortex®-MO is a generation of ARM 32-bit RISC processors .

The ARM® Cortex®-MO supports low power and efficient operation , high performance interrupt response. It
provides a higher code density than other 8-bit and 16-bit microcontrollers, and can be applied to a wider range
of embedded systems.

It provides excellent performance. It is compatible with the rest of the Cortex-M processors. @

7.2 Memories

CS32F035/F036 supports the following features:
®  Flash has three blocks:

— 32 Kbytes Program flash.

— 192bytes Data flase.

— option bytes and system memory.
® 4 Kbytes of embedded SRAM supports embedded parity chéeking for exgeption generation .

Program flash supports Write protection with sector size. Acc option byte, Program flash
supports different levels of protection:

— Level 0 : no protection.

— Level 1: cannot write or read in debug mode o

— Level 2: can read and cannot write in use de.

SR AM/bootloader.
g mode or boot in SRAM/bootloader is disable.

7.3 Clocks

The clock system consists of:

® 8MHz internal high speed RC C)

® 14MHz internal high speedsR ator(HRC14)

® 40KHz internal low sp ator(LRC)

® 4~32MHz external hi at oscillator(HXT)
® Internal x24%3,.. ase-locked loop(PLL)
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Figure 7 Clock tree
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7.4 Operation environment
7.4.1 Power supply

The device has three different power supply pins:

VDD: Power supply for I/O lines, internal regulator and HXT. The voltage range is from 2.0V to 5.5V.
VDDA: Power supply for ADC, HRC, HRC14, PLL, POR/PDR and LVD. The voltage range is from VDD to
5.5V. When ADC is used, the minimum voltage of VDDA is 2.4V.

VBAT: power supply for RTC, LXT and backup registers. The voltage range is from 1.65V to 5.5V.

7.5 BOOT mode o
CS32F035/F036XXXX supports three different startup locations:
Different startup locations I
BOQOTO pin nBOOT]1 bit boot location
0 X
1 1
1 0

7.6 Power management
7.6.1 Low power modes

The device has four low power modes:

® Sleep mode

The CPU is stopped when the device enters into slee
continuously and an interrupt/event can wake up,

e sleep mode, all peripherals can operate

® Deepsleepl mode
In deepsleepl mode, PLL, HRC and HXT argadisabled. The regulator is on, the content of 1.5V domain can’t
be lost.

Any one of the EXTI lins can the device in deepsleep] mode.

® Deepsleep2 mode
In deepsleep2 mode, t

In power mode, the 1.5V regulator is switched off so that the contents of SRAM and registers are lost
except for backup registers in VBAT domain. The PLL, HRC, HRC14 and HXT are switched off.

An external reset, a FWDT reset, a rising edge on the WKUP pins can wake up the device in powerdown mode.

7.6.2 POR/PDR

The device has power-on reset and power-down reset circuits. The POR circuit monitors VDD supply voltage.
The PDR circuit monitors both VDD and VDDA supply voltage.
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These circuits are always active to monitor if operation voltage is bigger than 2V. Once the circuits monitor the
power supply voltage is lower than 2V, the device will keep in reset state.

7.6.3 LVD

The device has a low voltage detector(LVD), which can monitor the VDD supply voltage and compare it to the
threshold voltage of LVD. Once VDD is lower than the threshold voltage or higher than the threshold voltage,
an interrupt will be generated. And the threshold voltage can be programmed.

7.7 1/0s

All GPIO pins can be configured as input (with pull-up or pull-down), output or allocated to p als.@he
output function can be configured to be push-pull or open-drain.

The I/O configuration can be locked to prevent from accidental operation.

7.8 ADC

The CS32F035/F036XXXX contains a 12-bit successive approximatién ahalo tal converter. The ADC
can perform AD conversions on up to 13 channels, including 10 external channels and 3 internal channels. The
three internal channels are used for monitoring the VBAT voltagé) measuring fhe internal reference voltage and
measuring the temperature of the chip. With the selected convers work mode, conversions were
performed in a single mode, continuous mode , or discontinuous m ous conversion configurations are
supported, including sampling time,data resolution, data format alignment and scan sequence direction.

The conversion can be triggered by software or harewate ¢ enerated by different timers. A dedicated
HRC14 clock is available for ADC, as well as divi ich contains no clock uncertainty in hardware
trigger event.

An analog watchdog is built inside ADC, yhich activated to monitor the voltage of a single channel or a
conversion group. Once the voltage is o iven window, a WDGEVT alarm is generated.

A one-shot mode is provided to end AD conversion when a
certain amount of data is‘ansf DMA circle allows output data to be continuous transferred until AD

conversion is stopped manually.

TS calibration values

Calibration value name Description Address
TS ADC data at 30°C(+/-5°C),
TEMP30_CAL VDDA=33V(+/-10mV) 0x1FFF F7B8 - 0x1FFF F7B9
TS ADC data at 110°C(+/-5°C),
VDDA=3.3V(+/-10mV)

TEMPI110_CAL Ox1FFF F7C2 - 0x1FFF F7C3

7.8.2 Internal refenence voltage

The internal reference voltage Vrefint provides a bandgap voltage for ADC. It is sent to channel ADIN 17.
Vrefint is measured during production test and stored in the system memory area,which is read only.
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Vrefint calibration values

Calibration value
name

VREFINT CAL

Description Address

Vet ADC data at 30°C(+/-5°C),
VDDA=3.3V(+/-10mV)

O0x1FFF F7BA - 0x1FFF F7BB

7.8.3 VBAT monitor

VBAT voltage is measured by ADC to monitor if it is in the proper range. It is sent to channel ADIN 18.
To avoid the case that VBAT is higher than VDDA, the VBAT voltage is divided by 2 before sent to ADC.

7.9 Timers [}
The devices include one advanced control timer, six general-purpose timers and one basic

TIMx feature comparison

Type Timer Cognter Direction Pre-divider DMA nngls Complementary
witdh requr, channels

Advanced | gy | gy | UPdown g g 6553/* Ye 4 3
Control up and down

TIM3 | 16bit | 9P 4" | ponoedsis | Y 4 0
up and down

TIM14 16-bit Up From 1 to 6 0 1 0

TIM16 16-bit Up From 1 to 6553 Yes 1 1

TIM17 16-bit Up Fro to 65536 Yes 1 1

7.9.1 Advanced-control timer (TIM1)

The advanced timer (TIM1) is a 16-bit counter r with a 16-bit pre-divider, which can count up, down or up
and down. It has four-channels which suppoxts ture and output compare. They can generate PWM
signals to control motor or be used for pgtwer agement applications. Its complementary output channels has
common programmable inserted dead ti

TIMI can be internal connected timers for synchronization or event trigger. The registers of TIM1
can be accessed by DMARvher D

The counter can be stopped in

There afe four general-purpose timers, which can be used as simple time base or output PWM.

TIM3 is t counter timer with a 16-bit pre-divider, which can count up, down or up and down. They have
four channels for independent input capture, output compare and PWM.

TIM3 can work together or with other TIMs through internal connection for synchronization or event trigger.
The registers of TIM3 can be accessed when DMA request is enabled.

The counter can be stopped in debug mode.
® TIMI14

TIM14 is a 16-bit upcounter timer with a 16-bit pre-divider, which only has one channel for input capture,
output compare and PWM.
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The counter can be stopped in debug mode.

® TIMI16/TIM17

TIM16(one channel) and TIM17 (one channel) are based on a 16-bit upcounter and a 16-bit pre-divider. Their
channels can be used for input capture, output compare and PWM. A programmable dead time generator can be
used for their complementary output channels.

Their registers can be accessed by DMA when DMA request is enabled. counters can be stopped in debug
mode.

7.9.3 Free watchdog timer (FWDT) o
The free watchdog timer is clocked by the internal 40KHz LRC, which is independent o ock. The
main components of FWDT are an 8-bit pre-divider and a 12-bit downcounter with wig i, which can
work in deepsleep and powerdown mode. The FWDT can generate a reset when the do aches zero.

The counter can be stopped in debug mode.

7.9.4 Window watchdog timer (WWDT)

The main components of window watchdog timer are a pre-dividefywith four®ptions and a 7-bit free running
downcounter. It is clocked by PCLK. It can generate a reminder i g when the downcounter reaches
0x40 and a reset when the downcounter reaches 0x3F.

The counter can be stopped in debug mode.

7.9.5 SysTick
The SysTick can be used not only for real-time g systems, but also as a standard down counter.

It is based on a 24-bit downcounter with relgad function, which can be clocked by HCLK or HCLK/S.
When the counter reaches zero, Sy; amygénerate a maskable system interrupt.

o
7.10 DMA

The direct memqry ac

won ller provides a hardware method of transferring data between

The DM oller also supports circular buffer mode data transfer.It can remove user code intervention when
the controller reaches the end of the buffer.

7.11 Inerrupt and events
Cortex-MO integrates the Nested Vectored Interrupt Controller (NVIC) for efficient exception and interrupts

processing. You can read the Technical Reference Manual of Cortex-MO for more details.

The Extended interrupt/event controller (EXTI) contains up to 24 independent edge detectors and generates
interrupt requests or events to the CPU/Interrupt Controller. The EXTI has three trigger types: rising edge,
falling edge and both edges. Each edge detector can be configured and enabled independently.
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7.12 SPI

The SPI module can communicate with external devices using the SPI protocol or the 12S audio protocol.
The SPI provide a SPI protocol of data transmission and reception function in master and slave mode. It
supports full-duplex and simplex mode, which communication speed can up to 18Mbit/s. A hardware CRC

function is also implemented.

DMA can be used for sequential transmission both in SPI mode and 12S mode.

SPIx function table

SPI features/modes SPI
Rx/Tx FIFO \
NSS pulse mode \
N

N

TI mode
Hardware CRC function

7.13 USART

The Universal Synchronous Asynchronous receiver transmitter (
serial communication between the MCU and external devices. Th upports synchronous
asynchronous full-duplex communication and single-wire half-dupleX"COmmunication. It uses a programmable
baud rate generator to provide different communication baud rate , up to 6 Mbit/s.

ART) proyides a universal interface for

In addition, USART also supports DMA continuous data ission, automatic baud rate detection,
multiprocessor communication, Modbus comm: 10m, smartcard mode, LIN mode, IrDA mode, RS232
hardware flow control and RS485 drive enable. USARTA can wakeup MCU from deepsleeplor deepsleep2
mode.

A RTx function table

USART features/modes USARTI USART2
duplex communication v v
Sy us mode v v
le- alt?duplex communication v v
DMA N N
Auto baud rate detection v X
Multiprocessor communication v v
I Modbus communication v X
i Smartcard mode v X
LIN mode v X
IrDA mode v X
RS232 hardware flow control v \
RS485 Driver Enable v \
Wakeup MCU from deepsleep1/2 mode v X
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7.14 12C

The I12C (inter-integrated circuit) module provides an industry standard 12C interface. It can work in master

CHIPSEA

mode and slave mode. The I2C interface implements standard 12C protocol with standard-mode, fast-mode and
fast-mode plus as well as CRC calculation and checking, SMBus (system management bus) and PMBus (power

management bus). The I2C interface support DMA mode for high speed data transfer between memory and
peripheral without CPU involved.

Its main features are the following:
— Support Master mode and slave mode
— Multi-master capability
— Programmed digital filter and optional analog filter o
— Support 7-bit addressing mode 10-bit address mode
— Support standard-mode (up to 100 KHz) , fast-mode (up to 400 kHz)
— Wakeup from deepsleepl and deepsleep2 mode
— Support DMA mode

I2Cx function table A

12C features/modes 12C1
7-bit addressing mode
10-bit addressing mode
Standard mode(up to 100Kbit/s)
Fast mode(up to 400Kbit/s)
Independent clock
Wakeup from deepsle

< |2 ]=2] < | <]

7.15 CRC unit

In the field of data storage and data comm
redundancy check (CRC) is used comm

order to ensure the corretness of data, the cyclic

This CRC calculation unit can be al€tilate 32 bit CRC code with fixed polynomial.
[
7.16 Serial wire debugiSW
As the ARM Coitex- ore 1S{ifitergrated, the debug functionality is provided by ARM debug components
within MO coré. ial wire debug port is implemented to access these debug component.
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8 [Electrical characteristics

8.1 Disclaimer

Figure 8 is the power supply scheme of CS32F035/F036.

Unless other specified, all typical values are based on Trunee=25C and VDD=3.3V.
Unless other specified, all voltages are referenced to GND.

Unless other specified, the values are based on design guidelines.

Figure 8 Power supply scheme

o
Notused in
some application VBAT
x LXT,RTC,
Backup registers
@ 1.65~5.5V
L z~
VDD VD . _ A
CORE
Regulator %‘ :
|
| |
10s :
= 4.7uF: x1 li‘g)ic Dc_P_U,1 |
— . eve 1gital,
100nF: x2 o Momory | |
|
| |
| |
| |
VDDA A% ————-———- 1
- |
| |
|
REF+ |
o HRC, I
10nF: ADC PLL, |
REF- |
|
|
> |
| |
The input voltage and loading conditions for pin parameters are shown in Figure 9.
Figure 9 Pin input voltage and loading conditions
pin pin
Vin T 50pF
(a) Input voltage (b) Loading
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8.2 Absolute maximum ratings
Absolute maximum ratings

Symbol Description Min | Typ. | Max. | Units
VDD The voltage between VDD and GND -0.3 - 6 \Y
VDDA The voltage between VDDA and GND -0.3 - 6 \Y
VBAT The voltage between VBAT and GND -0.3 - 6 \Y
VDD-VDDA The voltage between VDD and VDDA - - 0.4 \Y
Vio The voltage on the I/0 pins G(I)\I? i - 6 \
Tstorage Storage temperature -65 - 150 C

Tjunction Junction temperature - - 0 |®C

Tiotal-pwr Total current into all of the VDD power lines - 1 mA

Tiotal-GND Total current out of all of the GND power lines -120 - mA

Lowr-pin Current into each power pin - - 00 mA

IGND-pin Current out of each GND pin -10 - mA

Tiotal-sunk Total current into all of I/O pin 80 mA

Liotal-source Total current out of all of I/O pin -80 - mA

Lsunk-pin Current into any I/O pin A - - 25 mA

Lsource-pin Current out of any I/O pin | 25 - - mA

8.3 Operation environment characteristics
Operation environment charateristics
-

Symbol Description Min | Typ. | Max. | Units
VVDD-range The operating voltage range of p su VDD 2 - 5.5 \Y
VVDDA-range The operating voltage range we ply VDDA 2 - 5.5 \Y

T The operating ambient t e range(casel) -40 - 85 C
e The operating ambi re range(case2) -40 - 105 C
Tor The junctionfte ture range(casel) -40 - 105 T

Junction-range The junction t€mperature range (case2) -40 - 125 T

fAHB-clock The inw ock frequency range 0 - 48 MHz

fAPB-clock Py Thefinternal APB clock frequency range 0 - 48 MHz

VI10-range s input voltage range -0.3 - 5.5 \%

QFN3NH ton at Trange=85C Or Trange=105C - - 484 mW
power dissipation at Trange=85C or Trange=105"C - - - mW

Tsupply-rise VDD/VDDA supply rise rate 0 - - uS/v

Tsupply-f; VDD/VDDA supply fall rate 20 - - uS/Vv

Tvbpgor Supply VDD power on reset threshold 1.84 1.92 2 \%

Tvold-fa ] 7 Supply VDD power down reset threshold 1.80 | 1.88 | 1.96 Vv

TvDDAMall / Supply VDDA power down reset threshold 1.80 1.88 1.96 \%
TS Reset temporization, Vvpp-range<5.5V - 4.2 10 mS

Reset temporization, Vvpp-range<3.6V - 4.2 7.5 mS
The stage-0 rising threshold voltage of LVD 2.11 2.18 2.25 \%
The stage-0 falling threshold voltage of LVD 2.01 2.08 2.15 \%
The stage-1 rising threshold voltage of LVD 2.20 2.28 2.36 \%
The stage-1 falling threshold voltage of LVD 2.10 2.18 2.26 \%

Vivo The stage-2 rising threshold voltage of LVD 2.29 2.38 2.47 \%
The stage-2 falling threshold voltage of LVD 2.19 2.28 2.37 \%
The stage-3 rising threshold voltage of LVD 2.39 2.48 2.57 \%
The stage-3 falling threshold voltage of LVD 2.29 2.38 2.47 \%
The stage-4 rising threshold voltage of LVD 2.48 2.58 2.68 \%
The stage-4 falling threshold voltage of LVD 2.38 2.48 2.58 \%
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The stage-5 rising threshold voltage of LVD 2.58 2.68
The stage-5 falling threshold voltage of LVD 2.48 2.58
The stage-6 rising threshold voltage of LVD 2.67 2.78
The stage-6 falling threshold voltage of LVD 2.57 2.68
The stage-7 rising threshold voltage of LVD 2.77 2.88
The stage-7 falling threshold voltage of LVD 2.67 2.78
8.4 1/0O Pin characteristics
I/O Pin charateristics
Symbol Description Min Typ.
Vi Input high level voltage 0.7*VDD - \%
\%is Input low level voltage \%
VIL-BoOTO Input low level voltage of BOOTO0 v
Output high level voltage, [Tsource-pin|=20mA, VDD =2.7V \Y
Von Output high level voltage, |Isource-pin|=6mA v
VoL Output low level voltage, |Lunkpin=20mA, VDD =2.7V /] : \Y
Output low level voltage, |Lsunk-pin|=6mA - - 0.36 \Y
Fast mode plus for 12C, output low level voltage, i 0.4 v
VoL [Tsunk-pin|=20mA, VDD =2.7V )
Fast mode plus for 12C, output low level voltage, ) ) 0.3 v
|Isunk-pin|= 10mA )
Ropuli-up 1/O pull-up resistance 17 40 140 Q
Rpull-down 1/0 pull-down resistance 15 40 154 Q
Input leakage in digital mode, GNDs DD - - +0.5 uA
Teaage [ e« <VDDA - - +0.5 uA
Input leakage in analog mode <VDDA - - *0.5 uA
Input leakage in analog - - 5 uA
Input leakage in digital mod D< Vi0-range <VDD - - +0.8 uA
Ticakage® Input leakage in digi 1, VDD< Vi0.range <VDDA - - +0.8 uA
Input leakgge in , GND< V10.range <VDDA - - +0.8 uA
GPIOx OSj[a: utput frequency,CL=50pf - - 2 MHz
GPIOx OS ut frequency,CL=50pf - - 10 MHz
, [Q/output frequency,CL=30pf,
VDD=2.7V ] ] 50 MHz
fio :0]=11, 10O output frequency,CL=50pf,
_ VDD=2.7V ] ] 30 MHz
GPI®x ‘0Sj[1:0]=11, IO output frequency,CL=50pf,
VDD<2.7V ) ) 20 MHz
ast mode plus for I2C, output frequency, CL=50pf - - 2 MHz
GPIOx OSj[1:0]=x0, IO output fall time,CL=50pf - - 12 nS
GPIOx OSj[1:0]=01, IO output fall time,CL=50pf - - 11 nS
GPIOx_OSj[1:0]=11, IO output fall time,CL=30pf, i i 6 S
VDD=2.7V
Tio-fall GPIOx_OSj[1:0]=11, IO output fall time,CL=50pf, i i g S
VDD=2.7V
GPIOx_OSj[1:0]=11, IO output fall time,CL=50pf, i i 1 S
VDD <2.7V
Fast mode plus for 12C, output fall time, CL=50pf - - 11 nS
T 10 output rise time,CL=50pf - - 15 nS
e GPIOx_OSj[1:0]=11, IO output rise time,CL=30pf, - - 7 nS
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VDD =2.7V
GPIOx_0Sj[1:0]=11, IO output rise time,CL=50pf, i i 10 S

VDD =2.7V
GPIOx_0Sj[1:0]=11, IO output rise time,CL=50pf, i i 14 S

VDD <2.7V
Text-pw The external-signal pulse width detected by EXTI 10 - - nS
Thrst-fp The external-signal pulse width filtered by NRST - - 60 nS
The external-signal pulse width no-filtered by NRST, 300 ) ) S

2. 7V§VVDD—rangeS3 .6V
The external-signal pulse width no-filtered by NRST,
Torsentp gzvgvvm.mnge e Y 500 - - nS
The external-signal pulse width no-filtered by NRST, 390 ) r S
QVSVVDD-rangeSS SV

( 1 ) 2\/S\/VDD-ramgeS3 6V: 2\/S\/VDDA-ramgeS3 6V
(2)  2V=VvDDorange<5.5V, 2V<VyDDA-range<5.5V
(3) Applied to PFO

8.5 Low power mode wake-up time
Low power mode wake-up ti%

Symbol Description Min Typ. Max. Units
Twk-sleep The sleep mode wake-up time - 5 system clk - uS
T wk-deepsleepl The deepsleepl mode wake-up time - / 3 5.3 uS
Twk-deepsleep? The deepsleep2 mode wake-up time - 4 7.2 uS
T wik-powerdown The powerdown mode wake-up time - 57 157 uS
8.6 RC oscillator characteristics
Wa&a stics
Symbol Description Min Max. Units
fhrc - - MHz
TRIMurc g step - 1 %
Dutyurc 48 52 %
fyoltage-HRC Voltage tics of HRC frequency -0.5 0.5 %
fiemp-HRC terfiperat aracteristics of HRC frequency -2 2 %
faccuracy-HRC of HRC frequency -1 1 %
Tsewp HRC ’ time of HRC 0.14 1.2 uS
Ipd-HRC Thg’powet dissipation of HRC 44 102 uA
/ HRC14 characteristics
Symbol Description Min Max. Units
fur The frequency of HRC14 - - MHz
TRIMy HRC14 user trimming step - 1 %
Dutynrci4 The duty cycle of HRC14 47 53 %
fioltage-HRC14 Voltage characteristics of HRC14 frequency -0.5 0.5 %
fiemp-HRC14 temperature characteristics of HRC14 frequency -2 2 %
faccuracy-HRC14 Accuracy of HRC14 frequency -1 1 %
Tsetup HRC14 The setup time of HRC14 0.09 0.5 uS
Ipd-HrC14 The power dissipation of HRC14 64 152 uA
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LRC characteristics
Symbol Description Min Typ. Max. Units
firc The frequency of LRC 30 40 50 KHz
Tsetup LRC The setup time of LRC - - 84 uS
)
Ipd-Lre The power dissipation of LRC - 0.71 12%‘77 o uA

(1)  VDDA=33V, -40°C < Trunge < 105°C
(2) VDDA=5.5V, -40C < Trange < 105°C

8.7 Crystal oscillator characteristics

Figure 10 shows the crystal and the loading and parasitic capacitances of crystal oscillator. Both Cr; and Cr»
are the capacitance devices on the PCB board. Both Crip and Crop are parasitic capacitance o oar@nd
package.

Figure 10 The loading and parasitic capacitances of crystal oscillator
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CL(CLwxt or CLuxt) is the crystal load capacitanc spectfred crystal has standard load capacitance.
1=011 + Crip
L2 + Crop
L=4@h *C'2/(C'.1 +C'12)

' ! ‘ HXT characteristics
P

Symbol Description Min | Typ. | Max. Units
faxTN Cystal oscillator frequency 4 8 32 MHz
D%g startup time - 1.8 6.5 mA
=3.3V, Rm=30Q, CL=10pF@8MHz 0.12 0.22 0.45 mA
I VDD=3.3V, Rm=45Q, CL=10pF@8MHz 0.13 024 | 0.46 mA
pd-HX DD=3.3V, Rm=30Q, CL=5pF@32MHz 021 | 034 | 06 mA
| VDD=3.3V, Rm=30Q, CL=10pF@32MHz 0.33 0.46 0.7 mA
/ VDD=3.3V, Rm=30Q, CL=20pF@32MHz 0.58 0.72 0.87 mA
e oscillator transconductance pf HXT, HXTDRV][1:0]=00, 07 i 16.4 mA/N
low drive
The oscillator transcondugtance of HXT, HXTDRV][1:0]=01, 50 i 273 mA/N
m medium low drive
SMHXT The oscillator transconductance of HXT, HXTDRV][1:0]=10,
. . . 6.2 - 32.6 mA/V
medium high drive
The oscillator transconduct.ance Qf HXT, HXTDRV][1:0]=11, 13.1 i 43 4 mA/V
high drive
CLuxt The Crystal load capacitance of HXT 5 10 20 pF
Tsetup HXT setup time - 1 - mS
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8.8 External clock characteristics

HXT external clock characteristics

Symbol Description Min Typ. Max. Units
FuxriN External clock source frequency - 8 32 MHz
Vuxr.L Input pin low level voltage of HXT external source clock GND - 0.3*VDD \Y
Vuxrn Input pin high level voltage of HXT external source clock | 0.7*VDD - VDD \Y

Twiah-axt | Input pin high or low time of HXT external source clock 15 - - nS
Trise-nxT Input pin rise time of HXT external source clock - - 20 nS
Trtall-HxT Input pin fall time of HXT external source clock - - 20 nS

@

8.9 PLL characteristics

PLL characteristics ‘(

Symbol Description Min Typ. Max. Units
fpLL-IN Frequency of PLL input clock 1 &' 24 MHz
. 7
DutypLL-In Duty cycle of PLL input clock 0 - 60 %
fpLL-ouT Frequency of PLL output clock A~ - 48 MHz
Tlock The lock time of PLL c - 200 uS
jitterpLL Cycle to cycle jitter ) - 300 pS
8.10 Power consumption
Power consumption charactmf run and sleep mode
A
IVDD IVDD
i fucr | (peripherals on) | (peripherals off) I\ng%A
Run mode|Code execute| conditions (MHz (mA) (mA)
TypMMaxPMax®|TypH[Max@Max3TypMax?Max®
run flash  [IXLOYPASS | g 156 fa05 9.13] 11.2 316 | 430
PLL on
run flash  [IXLOYPASS | 35 11041 12,6 6.82| 8.4 240
PLL on
run flash  [XLOYPASS: | oy g 47| 10 569| 6.9 207 | 301
PLL on
HXT bypass,
run flash PLL off 8 4 | 7.6 3.1 4 2.86
HXT bypass,
run flash PLL off 1 2.1 3 2 2.9 2.86
HRC,
run flash PLL on 48 |14.6 9.11 376
HRC,
run flash PLL on 32 110.44 6.86 302
HRC,
run flash PLL on 24 | 85 5.67 269
HRC,
run flash PLL off 8 14.06 3.08 61.5] 104
HXT bypass,
run SRAM PLL on 48
HXT bypass,
run SRAM PLL on 32
HXT bypass,
run SRAM PLL on 24
HXT bypass,
run SRAM PLLoff | °
HXT bypass,
m SRAM PLLoff | '
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run SRAM I;Ef S| s
run SRAM I;Ef Lo
run SRAM I;Ef N
HRC,
run SRAM PLLoff | °
sleep . HXTPI?&a;S’ 48 |9.43 3.45 316
sleep - HXTPIE’Ii"Z)arfs’ 32 | 7 2.92 240
sleep S Al IET ERY 267 207 Py
sleep - HXngLy‘:)‘;is’ 8 |3.07 211 2.86
sleep - ng]})g]:) 211?1535, 1 |2.02 1.91 2.86
sleep - I;EE (;n 48 |9.48 3.42 376
sleep - I;IITI(J:(;n 32 |7.05 2.89 302
sleep - I;Ef O I EEE 2.64 269
sleep - I;ELC(;ff g8 |3.12 2.09 615
Power consumption characteristics of deepsleep and power down mode
IVDD IVDD
. fucx | (peripherals on) | (peripherals off) I\EBBA
Run mode [Code execute conditions (MHz (uA) (uA)
TypHMax®MaxTypHMax®Max|TypHMax@MaxC
deepsleepl - VDDA monitor on 213| 42 | - 273158
deepsleepl - VDDA monitor off 213 42 | - 1.24
deepsleep2 - VDDA monitor on 56| 21 - 271|158
deepsleep2 - VDDA monitor off] 56| 21 - 1.21
LRC on, FWDT on
powerdown) B VDDA monitor on 12 ) ) 3.6
LRC off, FWDT offf
powerdown| ] VDDA monitor on Lo - ) 23
LRC on, FWDT on
powerdown ) VDDA monitor off 1.2 ) ) 23
d . LRC off, FWDT off ol - ] 1o
powerdown, VDDA monitor off] i i
(1) VDD=VDDA=VB T:!SV, Trange=25C
(2) VBD=VDDA=VBAT=3.6V, Trune=105C
3 Vv AT=5.5V, Trange=105C
8.11 Internal reference voltage
Internal reference voltage characteristics
Symbol Description Min Typ. Max. Units
Vrefint Internal reference voltage 1.19 1.22 1.25 \Y
Internal reference voltage variation over the temperature
deltV - - 11 mV
refint range
Tc Temperature coefficient -60 - 60 ppm/°C
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8.12 ADC characteristics
ADC characteristics
Symbol Description Min Typ. Max. Units
VDDA VDDA power supply range for ADC 2.4 - 5.5 \Y
VDDA power consumption of the ADC, Autoff=0,
Ivopa-ac VDDA=3.3V - 09 - mA
fapc ADC clock frequency 0.6 - 14 MHz
Tsample Sampling time of ADC 1.5 - 236.5 1/ fabc
Tconvert-time Convert time of ADC 14 - 252 1/ fapc
Tswtich-on Switch-on time of ADC - - 1 uS
Tealibration Calibration time of ADC @ fanc
Vrange-input The input voltage range of ADC \Y
Cinput-ADC The input capacitor of ADC pF
Rext-input External input impedance kQ
B.as Input signal -3dB bandwidth kHz
1SOinput Input signal isolation dB
Resolution The ADC programmable resolution Bit
ERRGbsolute ADC absolute error LSB
INL ADC INL, fapc=14MHz, Rextinpu<10kQ, VDDA>2 LSB
ADC INL, fapc=14MHz, Rextinpu<10kQ, VDDA= LSB
DNL ADC DNL, fapc=14MHz, Rextinpu<10kQ, VDDA> LSB
ADC DNL, fapc=14MHz, Rext-inpur<10kQ, VDDA=2. +2. * LSB
Offset ADC offset, fapc=14MHz, Rext-inpur<<1 0kQ), VDDA>2.7V - *1.9 +2.8 LSB
ADC offset, fapc=14MHz, Rext-inpu<1 0kQZVDBA=2 4V - +2 | +35 | LSB
ADC gain error, fapc=14MHz, Rexcinpu i 403 43 LSB
ERRGain . — —
ADC gain error, fapc=14MHz ) 423 43 LSB
max for fapc=14MHz
Tsample(l/ fADC) Tsample(us) Max. Rext—input(k-Q)
1.5 ] )/ 0.11 0.15
2.5 0.18 0.4
8.5 | 0.61 5.9
14.5 1.04 114
29.5 2.11 25.2
3.04 37.2
) 4.04 50
5.11 -
17.1 -
8.13 Temperature sensor characteristics
Temperature sensor characteristics
Symbol Description Min Typ. Max. Units
Liemp Linearity of temperature sensor - *1 +2 C
Stemp Average slope of temperature sensor voltage 4.35 4.47 4.60 mV/C
Viemp30 Temperature sensor voltage of 30+=5C 1.37 1.43 1.50 \%
T start-temp The startup time of Temperature sensor block - - 6 uS
T sample-temp The ADC sampling time of temperature sensor 4 - - uS
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8.14 Flash characteristics
Flash characteristics
Symbol Description Min Typ. Max. Units
T 16-bit program time 33.6 35 36.4 uS
prog 32-bit program time 67.2 70 72.8 uS
Terase Page(1 kbytes) erase time 17.6 18.3 19.1 mS
Tmass-erase Mass erase time 29.1 30.3 31.6 mS
CyCendurance Sector endurance 20,000 - - Cycles
Data retention, Trange =25C 100 - - Year
Tretention Data retention, Trange =85°C 20 - - Year
Data retention, Trange = 105°C 10 - ecar
8.15 Timers characteristics
TIMXx characteristics
7~
Symbol Description | Min Typ. Max. | Units
Tresolution Timer resolution time A Tyihix CLK - nS
foxteclk Timer external clock frequency on CHx / - TIMx CLK/2 - MHz
T Maximum period of 16-bit timer - ) 2% To cix - nS
aeount Maximum period of 32-bit timer - /1 22* Tows cix - nS
FWDT characteristics
A
Pre-divider PDIV[2:0] Min timeout UVAL[11:0]=0x000 Max timeout UVAL[11:0]=0x000 | Units
/4 0 16384 * Taox mS
/8 1 32768 * Taox mS
/16 2 65536 * Taox mS
/32 3 131072 * T4ox mS
/64 4 262144 * Taox mS
/128 5 524288 * Tqox mS
/256 6or7 1048576 * Taok mS
o
A WWDT characteristics
Pre-divider PDIV[1:0 Min timeout value Max timeout value Units
/1 77 4096 * Tprck 262144 * Tprck mS
/2 8192 * Tprck 524288 * TpLck mS
/4 16384 * Tprck 1048576 * Tprck mS
/8 13 32768 * Tprck 2097152 * Tprck mS
8.16 acteristics
SPI characteristics
Symbol Description Min Typ. Max. Units
SPI clock frequency in master mode
N - - 18 MHz
(VDD = 3V,Trange<85 C)
SPI clock frequency in slave mode
- —Qc ¢ - - 18 MHz
fscx (VDD = 3V, Trange<85 C)
SPI clock frequency in master mode 15 MH
(VDD = 3V, 85 ‘C<Trange<105 C) ) ) z
SPI clock frequency in slave mode - - 15 MHz
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(VDD = 3V, 85 C<Trange< 105 C)
SPI clock frequency in master mode

(VDD = 2V, Trange<<105 C) ) ) 13 MHz
SPI clock frequency in slave mode
(VDD = 2V, Trange<105 C) ) ) 13 MHz
Trise-sck The rise time of SPI clock with 15pf capacitive load - - 6 nS
Trall-sck The fall time of SPI clock with 15pf capacitive load - - 6 nS
Tsetup-Nss NSS setup time in slave mode 50 - - nS
Thold-Nss NSS hold time in slave mode 2*Tpeit10 - - nS
Twidth-sck High or low tlmsgiliii)il\?i({ freL=36MHz, 2*Tpeik-3 - 2*Tpeixt1 nS
Data input setup time in master mode
Tsetup—din D . . .
ata input setup time in slave mode
Thodain Data input hold time in master mode
Data input hold time in slave mode
Taccess-dout Data output access time in slave mode, fecik=20MHz
T disable-dout Data output disable time in slave mode
Toutiddon Data output valid time in slave mode after enable edge ‘
Data output valid time in master mode after enable edge - - 6 nS
oo Data output hold time in slave mode after enable ed 11.5 - - nS
o Data output hold time in master mode after enable edge 2) - - nS
Dutysck Slave input clock duty cycle of SPI - 75 nS

Figure 11 SPI timing g slave mode (1)
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Figure 12 SPI timing — slave mode (2)
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8.17 I2C characteristics

12C characteristics

12C mode Max rate Units
Standard mode 100 Kbit/S
Fast mode 400 Kbit/S

12C analog filter characteristics

Symbol Description Min | Typ. | Max. | Units
Toc The external-signal pulse width filtered by I2C analog filter - 50 nS
Tocnfp The external-signal pulse width no-filtered by I2C analog filter 160 - nS

8.18 ESD characteristics

ESD characteristics

Symbol Description Class | Value Units
Electrostatic discharge voltage of human body model, § \ ’
Based on MIL-STD-883E,
VEsp-HBM Trange =23+5°C 3 >4000 v
Relative humidity: 55% =+ 10%(RH)
Electrostatic discharge voltage of machine mod
Based on JEDEC EIA/JESD22-A115,
VEsp-Mm Trange =23 +5°C C >400 A%
Relative humidity: 55% =+ 10%(RH)
Electrostatic discharge voltage of charg odel,
Based on JEDEC EIA/JESD29
VEsp-com Trange =23 y Cc2 >500 \%
Ilatchup 1I >200 mA
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9 Packaging information

9.1 LQFP32
Figure 14 LQFP32 package outline
™
T e
F Al‘1
D
D1
A
i E El E DETAIL: F ,
o = —b—
3 I O jmmem ) b
T 0
e | S — BASE METAL L 1
SECTION B-B -
LQFP32 pacmsions
Millimeter
Symbol Min | Nom | Max
A - 1.60
.05 - 0.15
1.35 1.40 1.45
0.59 | 0.64 | 0.69
0.33 - 041
@ 032 | 035 | 0.38
0.13 - 0.17
0.12 | 0.13 0.14
8.80 | 9.00 | 9.20
690 | 7.00 | 7.10
8.80 | 9.00 | 9.20
690 | 7.00 | 7.10
8.10 - 8.25
e 0.80BSC
L 045 | - ] 075
L1 1.00REF
0 o | - [ 7
LQFP32 Package thermal characteristics
Name Value Unit
® ja, by 2S2P 54 CT/W
O 18.2 CT/W
LQFP32 Moisture Sensitivity
Name Level
Moisture sensitivity Level MSL3
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9.2 QFN32(5X5X0.75-e=0.50)
Figure 15 QFN32 package outline
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T
QFN32L paclmsions
Millimeter
syl Min | Nom | Max
A 040 0.55 0.60
0 0.02 0.05
0.19 0.24 0.29
1 0.18REF
C 0.152REF
) D 4.90 5.00 5.10
D2 3.40 3.50 3.60
e 0.50BSC
Nd 3.50BSC
E 4.90 5.00 5.10
E2 3.40 3.50 3.60
Ne 3.50BSC
L 0.35 0.40 0.45
K 0.30 0.35 0.40
h 0.30 0.35 0.40
QFN32 Package thermal characteristics
Name Value Unit
® 4, by 2S2P TBD C/W
O TBD C/W
QFN32 Moisture Sensitivity
Name Level
Moisture sensitivity Level MSL3
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9.3 QFN32(4X4X0.75-e=0.4)
Figure 16 QFN32 package outline
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QFN32 pack@ensions
Millimeter
Symbol Min Min
A 0.75 0.80
Al 0.02 0.05
b 0.15 0.20 0.25
0.18 0.20 0.25
Py D 3.90 4.00 4.10
2.60 2.65 2.70
0.40BSC
d 2.80BSC
E 3.90 4.00 4.10
E2 2.60 2.65 2.70
Ne 2.80BSC
L 0.35 0.40 0.45
L1 0.30 0.35 0.40
L2 0.15 0.20 0.25
h 0.30 0.35 0.40
QFN32 Moisture Sensitivity
Name Value Unit
O ja, by 2S2P TBD CT/W
O TBD CT/W

QFN32 Moisture Sensitivity

Level
MSL3

Name
Moisture sensitivity Level
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9.4 QFN28
Figure 17 QFN28 package outline
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DETAIL A
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C\|-:n_4 1/_J T e B B O \J
- —[0.08 =
T_ g <
SIDE_VIEW < j‘_ -
- T
DETAIL A
QFN28 ions
Millimeter
Sl Min Nom Max
F U.SO 0.55 0.60
0.00 0.02 0.05
A 0.15REF
0.20 0.25 0.30
o 3.90 4.00 4.10
E 3.90 4.00 4.10
2.64 2.74 2.84
E2 2.64 2.74 2.84
e 0.40 0.50 0.60
H 0.35REF
K 0.13 0.23 0.33
L 0.30 0.40 0.50
L1 0.20 0.30 0.40
R 0.10 - -
cl - 0.21 -
c2 - 0.21 -
QFN28 Package thermal characteristics
Name Value Unit
O ja, by 2S2P 50.80 C/W
O 19.7 CT/W
QFN28 Moisture Sensitivity
Name Level
Moisture sensitivity Level MSL3
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9.5 TSSOP20
Figure 18 TSSOP20 package outline
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TSSOP20 packagegsdimensions

Millimeter
Min Nom | Max
A - 1.20
1 0

i
A < ’5 - 0.15
80 | 1.00 | 1.05
4% 039 | 044 | 0.49
0.20 0.28
b

0.19 | 022 | 0.25

Symbol

) c 0.13 - 0.17
cl 0.12 0.13 0.14
D 6.40 6.50 6.60
x El 4.30 4.40 4.50
E 6.20 6.40 6.60
e 0.65BSC
L 045 | 0.60 | 0.75
L1 1.00REF
0 o [ - [s
TSSOP20 Package thermal characteristics
Name Value Unit
0 4, by 2S2P 103 T/W
0 35.7 C/W

TSSOP20 Moisture Sensitivity

Name Level
Moisture sensitivity Level MSL3
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10 Product naming rules

10.1 Product model description

Programmed product part number (optional)

Product part number

Project/wafer/series |

»
»

CS32 F X 031 [AA] G 6 T 6 X
Product brand ’

CS32 = Chipsea 32-bit MCU

Product category

F =Fundamental L = Ultra low power S = Standard
G = Power IC W= Wireless T = Touch sensing

Product / project / wafer

)4

Null = product X = preject W =wafer

Product series

031 = CS32F031XX (primary)

o i Not applicable for
Silicon version )
product/project

A-Z: Fullmask Version

A-Z: Met

Package class

R = 64 Pins
M = 80 Pins
V =100 Pins
Z= 144 Pins
8 = 64Kbyte Z = 192Kbyte F = 768Kbyte
9 = 72Kbyte C = 256Kbyte G = 1024Kbyte
A = 96Kbyte D =384Kbyte H = 1536Kbyte
B = 128Kbyte E = 512Kbyte | = 2048Kbyte
M Plastic SO
Q Plastic QFP
Temperature range
6and a- 40 to + 85 3and C-40to+ 125
7 and B - 40 to + 105 D - 40 to + 150
T = Tape & Reel G =Tube assembly
Blank (Null) =Tray Packing
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10.2 Product printing mark

Marking instructions:
1 Front pin Pinl mark;
2 The first row on the front (Chipsea);:
o
3 The second line on the front (product model);
The third line on the front (yywwxxx) is the main ba numb
The two digits YY on the left are taken from the last igi
of the Gregorian calendar year, and the two digd in/the
4 middle are taken from the calendar weeks t year. If
there are less than two digits, 0 is €ft, and the
three digits XXX on the right are vagi which shall be
subject to the order specification;
5 Font is “Arial”;
6 The printing method is lasei\p e printing
For example, the marking of FO35K6U6 i
A
[
CHIPSEA
FO35K6UB
YYWWXXX
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11 Ordering information

Ordering information

Part number Lead Flash Package Pack Type Package Operating
Count Qty. temperature
CS32F035K6U6 32 32KB | QFN32(4X4X0. 75-e=0. 40) Tray 4900 -40°C “85°C
CS32F035K6U6T 32 32KB |QFN32(4X4X0. 75-e=0. 40) Tape & Reel 3000 -40°C "85°C
CS32F036F6P7 20 32KB | TSSOP20 Tube 6000 -40°C ~105°C
CS32F036G6UT 28 32KB | QFN28 (4 X4 X 0. 55-e=0. 50) Tray 4900 -40°C ~105°
CS32F036K6U7 32 32KB |QFN32(5X5X0. 75-e=0. 50) Tray 4900
CS32F036K6U7T 32 32KB |QFN32(5X5X0. 75-e=0.50) | Tape & Reel °'C T105°C
CS32F036K6T7 32 32KB | LQFP32 Tray =40°C ~105°C
[
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12 Errata

Please refer to the document “Errata of CS32F03X”.
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13 Abbreviations

Abbreviations Description

ADC Analog to Digital Converter

AHB Advanced High-performance Bus

APB Advanced Peripheral Bus

ARM Advanced RISC Machines

Cortex Embedded Microcontroller Processors

CPU Central Processing Unit

CRC Cyclic redundancy check @
DMA Direct Memory Access

ESD Electrostatic Discharge

ETR External trigger input

EXTI Extended interrupt/event controller .
FLASH Floating gate transistor memory

FWDT Free watchdog timer

GPIO General Purpose Input/Output /

HXT External high speed crystal osgillator ]

HRC Internal high speed RC oscillal

12C Inter-integrated circuit

12S Inter-1C sound

IR Infrared radiation

IrDA Infrared data associdtion’ §
ISO7816 International Organiza

or Standardization (ISO) 7816

LIN Local intercofingCt ngt

LRC Internal low §feed oscillator
LSB Last s,g% ﬁlcaﬁ

LVD Low ¢ detector

LXT speed crystal oscillator

MCU ontroller Unit
MISO @ & In / Slave Out

MOSI er Out / Slave In
RS 1ve reset

Slave Select

N Nested vectored interrupt controller
PCB Printed Circuit Board
PDR ~ Power-down reset
P Phase locked loop
MBus Power Management Bus
POR Power-on reset
RAM Random Access Memory
RTC Real-time clock
SCK Serial Clock
SD Serial Data
SMBus System Management Bus
SPI Serial peripheral interface
SRAM Static Random Access Memory
SWD Serial Wire Debug
TIM TIMER

49/51 X{44mS: CS-QR-YF-054A02

RERASEREEYF, IRV, NMEEH. BENseTEbzER.
This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format
without prior permission of CHIPSEA




E It PO Ry P

TS Temperature Sensor
USART Universal synchronous/asynchronous receiver/transmitter
WS Word Select
WWDT Window watchdog timer
@
o
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14 Sales and service
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China office:
9F,Block A,Garden City Digital Building,No.1079 Nanhai Road,Nanshan District,Shenzhen

st sk sfe she sk sie sk she she sk sk sk sk sfe sk sk sk sk sk sie sk sk she sk st sk sk sk sk sl sk sk sfe sk sl sk sk st ske st sk sk sk sk sk sk sk sl sieosie sk sk sk sk s sk sfe st sk st st sk sk sie sk ste sk ske st sk sk sfe sl sk sk st skeosieoste sk skeoskoskokoskeskeskoskok
Technical support:

Tel: +(86 755)86155432

Fax: +(86 755)86169057

sk st 3k ok ok sk ok sk sk sk sk sk sk st st st st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk skosk sk sk sk sk sk sk sk sk sk sk sk sk sk skeok sk sk koskosk ok

Online support:
Website address: www.chipsea.com
Wechat: chipsea
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