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1. Product Features

1.1 Features
€ Compatible with MCS-51 1T instruction set € Operating voltage range
- Maximum system clock frequency supports up - 2.1V~5.5V
to 48 MHz. € Operating temperature range
- Fastest machine cycle supports 1Tsys @ Fsvs - -40°C~105°C
<24MHz & Buzzer
- Fastest machine cycle supports 2Tsvs @ Fsys= - 50% duty cycle: frequency can be freely set
48MHz & Enhanced PWM
¢ Memory - Up to 6-channel enhanced PWM
- Maximum program FLASH: 16Kx8Bit - Up to 6 independent period counters
- Maximum Data FLASH: 1Kx8Bit - Supports independent, complementary,
- Universal RAM: 256x8Bit synchronous, and group modes
- Maximum universal XRAM: 1Kx8Bit - Supports edge-aligned and center-aligned modes
- Program FLASH supports partition protection - Dead time function: supports dead time delay in
€ Four oscillation modes complementary mode
- HSl-internal RC oscillation: 24MHz/48MHz _ Supports mask function and brake function
- HSE-external crystal oscillation: 8MHz/16MHz & High-precision 12-bit ADC
- LSE-external crystal oscillation: 32.768KHz R All GPIOSs (16 1/0s) support AD channels
- LSl-internal low power oscillation: 125KHz _ Reference voltage options
€ Low voltage reset function (LVR) (1.2V/2.0V/2.4V/3.0V/NDD)
) 1.8V/2.0V/2.5VI3.5V - Can detect an internal 1.2V reference voltage
¢ Low voltage detection function (LVD) - Supports hardware-triggered boot conversion
- 2.0V/2.2V[2.4VI2.7V[3.0V/3.7V/4.0V/4.3V function
¢ GPIO - Supports a set of result digital comparison function
i Up to 16 GPIOs € 2-channel analog comparator (ACMPO0/1)
i All digital functions can be assigned to any - 5 options for positive, internal 1.2V/VDD divider
GPIO available for negative
- Supports pull-up/pull-down resistor function - Comparator supports single-edge and double-edge
- Supports edge (rising/falling/both edges) hysteresis
interrupts - Hysteresis voltage: 10/20/60mV
) Supports wake-up function - An EPWM brake can be triggered by the
€ Interrupt sources comparison outputs
i Support all external port interrupts - The negative internal 1.2V/VDD divider voltage can
i Up to 7 timer interrupts be connected to the internal ADC channel
- Other peripheral interrupts ) .
e Timers € 2-channel operational amplifier (OP0/1)
) WDT Timer (Watchdog Timer) - GPIO alternate: operational amplifier ports are
B Up to 5 timers: alternated with GPIO ports.
Timer0/1, Timer2, Timer3/4 - Positive: supports internal 1.2V inputs
- LSE Timer (Wake-up from Sleep) - Supports operational amplifier and comparator
- WUT (Wake Up Timer) modes
) BRT (serial port baud rate clock generator) - Operational amplifier outputs can be connected to
4 Communication modules )
o internal ADC channels
- Up to 1x SPI (communication speed up to
6Mbls) - Operational amplifier outputs can be connected to
- 1x 12C (communication speed up to 400Kb/s) internal analog comparator inputs
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- Up to 2x UARTSs (baud rate up to 1Mb/s)

- Supports offset voltage software trimming

¢ Low power modes € Programmable Gain Amplifier (PGA)
- Idle mode (IDLE) - Supports offset voltage software trimming
" Sleep mode (STOP) - Sample-and-hold circuit (with ADC)
€ Supports two-wire serial programming and . o
) - Selectable gain amplification
debugging
(1/2/4/8116/32/64/128x)
- Supports single-ended and pseudo-differential
inputs
- PGA outputs can be connected to internal ADC
channels
- PGA outputs can be connected to internal analog
comparator inputs
€ 96-bit Unique ID (UID)
- Each chip has a distinct ID number
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Product Comparison

roduct model

CMS8M3510 CMS8M3512 CMS8M3524 CMS8M3536 CMS8M3536E
Peripheral inter
Internal driver supply
- 8~16V 16~30V 8~20V 5~20V
voltage
Gate driver - 3P+3N 3P+3N 6N 6N
MCU operating voltage 2.1V~5.5Vv
Max. clock frequency 48 MHz
APROM 16 KB
Data
1 KB
Memory FLASH
RAM 256 B
XRAM 1 KB
wWDT 1
Timer0/1 2 (16bhit)
Timer2 1 (16bit)
) Timer3/4 2 (16bit)
Timer
LSE
‘ 1 (16bit)
Timer
wuT 1 (12bit)
BRT 1 (16bit)
Enhanced | BUZZER 1
digital
) PWM 6(16bit)
peripheral
SPI 1
Comm.
12C 1
module
UART 2
12bit-
ADC
22 15 15 16 16
(channelc
Analog
ount)
module
ACMP 2
oP 2
PGA 1
GPIOs 22 15 15 16 16
LVR 1.8V/2.0V/2.5V/3.5V
LVD 2.0V/2.2V[2.4V[2.7VI3.0V/3.7V/4.0V/4.3V
Operating voltage 2.1~55V
Operating temperature -40~105°C
Package SSOP24 SSOP24 SSOP24 LQFP32 QFN32
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2. System Overview
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2.1 Brief Introduction

The CMS8M35xx series is an 8-bit microcontroller based on the 8051 core, compatible with the MCS-51 instruction set,
featuring a 1T instruction cycle system and general-purpose 1/0, with a maximum operating frequency of up to 48 MHz. The
MCU has the following characteristics:

Memory: Supports a maximum of 16KB program memory, 256B RAM, 1KB XRAM, and 1KB data memory.

»  Oscillation modes: Offers four different oscillation modes.

Power modes: Supports three operating modes: Normal, Idle Mode 1 and Sleep Mode, effectively reducing power
consumption.

»  Protection features: Includes low-voltage reset (LVR), low-voltage detection (LVD), and watchdog overflow reset,

enhancing system reliability.

» Interrupt sources: Provides multiple interrupt sources, including external interrupts, timer interrupts, and other

peripheral interrupts, enabling timely responses to external events and improving MCU utilization.

Digital functions can be assigned to any 1/O port.

Up to nine timers capable of performing timing, counting, input capture, output comparison, timed wake-ups, and
baud rate generation.

»  Offers 6 channels of 16-bit PWM with support for independent, complementary, and synchronous output modes,

along with hardware brake functionality, dead time control, and masked output options.

1 12C module, 1 SPI module, and 2 UART modules for data transfer between the system and other devices.
Contains a high-precision 12-bit ADC with selectable internal reference voltage, 2 operational amplifiers, 2
comparators, and 1 programmable gain amplifier, allowing each 1/0 to serve as an ADC input channel for enhanced

analog functionality.
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Memory Structure
2.2.1 Flash Memory (FLASH)

The chip has a maximum FLASH memory size of 16KB, with different product models offering varying program memory
sizes depending on the specific model, with the maximum size being 16KB.

The FLASH memory allocation structure block diagram is as follows:

0000H
FLASH.16KB | APROM area
(max)
3FFFH
FLASH data area 1KB
Address space allocation method APROM area
CMS8M35xx 16K 0000H-3FFFH
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2.2.2 Internal Data Memory (RAM)

CMS8M35xx Datasheet

The internal data memory is divided into three parts: Low 128 Bytes, High 128 Bytes, and Special Function Registers

(SFR). The RAM space allocation structure is illustrated in the diagram below:

FFH FFH
Internal RAM Special function register
High 128bytes 128bytes
(Indirect addressing) (Direct addressing)
80H 80H
7FH
Intemal RAM
Low 128bytes
(Indirect or direct addressing)
00H

2.2.3 External Data Memory (XRAM)

The chip has a maximum of 1KB XRAM area, which is independent of the RAM/FLASH. The XRAM space allocation

structure is illustrated in the diagram below:

03FFH
XRAM
max:1 KB
(indirect addressing)
0000H
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2.2.4 Special Function Register (XSFR)

The XSFR is a special register that shares the addressing space with XRAM. It primarily includes port control registers

and other functional control registers. Its addressing range is as follows:

FFFFH
XSFR area: 4K
FOOOH
EFFFH
Reserved space
0400H
03FFH
XRAM area: 1K (max)
0000H
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2.3 Block Diagram
2.3.1 CMS8M3510

APROM Data FLASH RAM XRAM
HSI|| Lsi ||HsE||LSE 16KB 1KB 2568 1KB
Max=
1 1[ 1[ ][ E

CLK Generator  {=——"% ():“V POR/LVR/LVD

GPIO (—)

— BUZZER

Timer

Timer0/1 x 2
T 8051 CPU
Timer3/4 x 2 —
LSE Timer x 1
WUTx 1

BRTx 1 ij 6 Channels EPWM

Analog Interface

Connector
22-channel ADC :) ﬁ
ACMP x 2 UART x 2
OP x 2 12Cx1
SPIx 1
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2.3.2 CMS8M3512

P13

—a
P14

P17
P16

APROM Data FLASH RAM XRAM
HS! 16KB 1KB 2568 1KB
max= || LSI [|HSE||LSE
[48MHz
CLK Generator {2 (=) PorLVRILD
GPIO cﬁ
¢:¢ BUZZER
Timer
Timer0/1 x 2
Timer2 x 1 8051 CPU
Timer3/4 x 2 Gﬁ
LSE Timer x 1
WUT x 1
BRTx 1
bﬁ 6 Channels EPWM
Analog Interface
Connector
16-channel ADC
ACMP x 2 — [e— UART x 2
OPx 2 12Cx1
SPIx 1

N3_OUT
P3_OUT
N2_ouT
P2_OUT

N1_OUT
P1_OUT

www.mcu.com.cn
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2.3.3 CMS8M3524

Analog Interface

16-channel ADC
ACMP x 2
OPx2

Connector

=) umx2

12Cx1
SPIx 1

Hs! APROM Data FLASH RAM XRAM
wax=| | LSI |[HSE||LSE ke 2568 1KB
48MHz|
CriGenerator (——) (==} PORLVRLVD
GPIO cﬁ
[e— BUZZER
Timer
Timer0/1 x 2
Timer2 x 1 8051 CPU
Timer3/4 x 2 v}:> ]
LSE Timer x 1 P1
WUT x 1 oo
BRT x 1
{———) 6cChamnelsEPWM f— P15
P14
P17
P16

N3_OUT
P3_OUT
N2_ouT
P2_OUT
N1_OUT
P1_OUT

www.mcu.com.cn
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2.3.4 CMS8M3536/CMS8M3536E

APROM Data FLASH RAM XRAM
HSI 16KB 1KB 2568 1KB
v || LSI ||HSE|[LSE
T H l l H

CLK Generator  (—— {——) PORLVRILVD

GPIO (——

——) BUZZER L evbD

Timer
Timer0/1 x 2
Timer2 x1 8051 CPU ot
Time/4x2  (——) P17 HINL
LSE Timer x 1 PWM2|
WUT x 1 P16 HIN2
BRTx 1 <i: 6 Channels EPWM  \—> Pis z\\mir HinS
P14 oL LIN1
P13 LIN2
P00 Al LIN3
Analog Interface
Connector Deadtime
16-channel ADC & shoot
ACMP x 2 cﬁ bﬁ UART x 2 through
OPx2 12Cx 1 & gate
SPIx1 control
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3. Pin Definition

3.1 Top View
3.1.1 CMS8M3510 (SSOP24)

COP5/C1P5/0P1_O/AN10/P24
AN11/P25 [ |

AN12/P26
COP4/C1P4/0OP0_O/AN22/P30

OPO_N/OSCIN/AN13/P31 [ |
OPO_P/OSCOUT/AN14/P32 [ |
vss [

DSDA/AN16/P35 [ |

voD [ |

AN17/P36 [ |
C1N/AN5/PO5

C1PO/AN4/P04

10
11

12

24

23

22

21

20

19

18

17

16

15

14

13

[ ] P23/AN9/OP1_N
[ ] P22/ANS/OP1_P
[ ] P21/AN21/DSCK
[ ] P17/AN20
[ ] P16/AN19
[ ] P15/AN18
[ ] P14/AN7/CON
[ ] P13/AN6/COPO
[ ] POO/ANO/COP1
[ ] PO1/AN1/COP2
[ ] PO2/AN2/C1P2

PO3/AN3/C1P1

www.mcu.com.cn
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3.1.2 CMS8M3512 (SSOP24)

OPO_P/OSCOUT/AN14/P32 [ | 1 U 24 [ ] P31/AN13/OSCINJOPO_N
DSDA/AN16/P35 [ | 2 23 [ ] P30/AN22/0OP0_O/C1P4/COP4
voD[ |3 22 | ] P26/AN12
VSS[ | 4 21 [ ] P25/AN11
AN17/P36 [ | 5 20 [ ] P24/AN10/OP1_O/C1P5/COP5
CIN/ANS/PO5 [ | 6 19 [ ] P23/AN9/OP1_N
C1PO/AN4/PO4A [ | 7 18 | ] P22/AN8/OP1_P
CIPL/AN3/PO3 [ | 8 17 [ ] P21/AN21/DSCK
C1P2/AN2/PO2 [ | 9 16 [ | N1_OUT
GWDD[ | 10 15 [ ] P1OUT
P3_OUT [ | 11 14 [ ] N2_ouT
N3 OUT[ |12 13 [ |P2.ouUT
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3.1.3 CMS8M3524 (SSOP24)

OP0_P/OSCOUT/AN14/P32 [ |
DSDA/AN16/P35 [ |

vDD [ |

vss [ |

AN17/P36
C1N/AN5/P05

C1PO/AN4/PO4 [ |
C1P1AN3/PO3 [ |
C1P2/AN2/PO2 [ |
GVDD [ |
P3_OUT [ |
N3_OUT [ |

10

11

12

24

23

22

21

20

19

18

17

16

15

14

13

[ ] P31/AN13/OSCIN/OPO_N
[ ] P30/AN22/OPO_O/C1P4/COP4
[ ] P26/AN12

[ ] P25/AN11

[ ] P24/AN10/OP1_O/C1P5/COP5
[ ] P23/AN9/OP1_N

[ ] P22/AN8/OP1_P

[ ] P21/AN21/DSCK

[ IN1ouT

[ ]PiouT

[ N2 ouT

[ P2 ouT
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3.1.4 CMS8M3536 (LQFP32)

N & oo
[a N o o a
o — I —
O O 0O 0
232 3
SR
N 9833883
o 6] o o o ['% o ['%
24 23 22 21 20 19 18 17
GL1 25 16 P05/AN5/C1N
GHS3 26 15 P36/AN17
GH3 27 14 VSS
BOST3 28 LoFPa2 13 VDD
GHS2 29 12 P35/AN16/DSDA
GH2 30 11 P32/AN14/0SCOUT/OPO_P/PGAGND
BOST2 31 10 P31/AN13/OSCIN/OPO_N/PGAP
GHS1 32 O 9 P30/AN22/0P0_O/C1P4/COP4

GH1 P
BOSTL N

DSCK/AN21P21 [ |w

OP1_P/AN8/P22

=

[ o
AN11/P25 <

PGATO/AN12/P26 ©

[ o

OP1_N/AN9/P23

COP5/C1P5/0OP1_O/AN10/P24
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3.1.5 CMS8M3536E (QFN32)

NN oo
[a N o o a
o — I —
S 0 0 0B
22 2 =
2 2 2 2 %12
95 6 8 8 g8
o 6] o o o ['% o ['%
24 23 22 21 20 19 18 17
GL1 25 16 P05/AN5/C1N
GHS3 26 15 P36/AN17
GH3 27 14 VSS
BOST3 28 13 VDD
QFN32
GHS2 29 12 P35/AN16/DSDA
GH2 30 11 P32/AN14/0SCOUT/OPO_P/PGAGND
BOST2 31 10 P31/AN13/OSCIN/OPO_N/PGAP
GHS1 32 O 9 P30/AN22/0P0_O/C1P4/COP4
1 2 3 4 5 6 7 8
- - - N d < wn ©
I [ N N o o o N
o g a o g oood g
83223439
z P
g §s%%¢%
5 H\ ‘—<| (o] (@]
» o o o =
o O O o 5
o o
I
a
-
(8]
I
a
o
(8]
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Pin Description

Pin number
3512/
3510 3536 3536E Pin name Pin type Description
3524
SSOP24 | SSOP24 | LQFP32 | QFN32
GPIO configured through registers for input,
P00 /0 output, pull-up, and pull-down functions
16 - - - ANO ZI ADC channel 0 input
COP1 Al Comparator 0 positive channel 1 input
GPIO configured through registers for input,
P01 /0 output, pull-up, and pull-down functions
15 - 20 20 AN1 Al ADC channel 1 input
COoP2 Al Comparator 0 positive channel 2 input
GPIO configured through registers for input,
P02 I/0
output, pull-up, and pull-down functions
14 9 19 19
AN2 Al ADC channel 2 input
C1P2 Al Comparator 1 positive channel 2 input
GPIO configured through registers for input,
P03 I/0 .
output, pull-up, and pull-down functions
13 8 18 18
AN3 Al ADC channel 3 input
C1P1 Al Comparator 1 positive channel 1 input
GPIO configured through registers for input,
P04 I/0 _
output, pull-up, and pull-down functions
12 7 17 17
AN4 Al ADC channel 4 input
C1PO Al Comparator 1 positive channel 0 input
GPIO configured through registers for input,
P05 I/0
output, pull-up, and pull-down functions
11 6 16 16
AN5 Al ADC channel 5 input
CIN Al Comparator 1 negative channel input
/o GPIO configured through registers for input,
P13 output, pull-up, and pull-down functions
17 - - - ANG Al ADC channel 6 input
COPO Al Comparator 0 positive channel O input
GPIO configured through registers for input,
P14 /0 output, pull-up, and pull-down functions
18 - - - AN7 Al ADC channel 7 input
CON Al Comparator 0 negative channel input
GPIO configured through registers for input,
P15 I/0
19 - - - output, pull-up, and pull-down functions
AN18 Al ADC channel 18 input
GPIO configured through registers for input,
P16 I/0
20 - - - output, pull-up, and pull-down functions
AN19 Al ADC channel 19 input
21 - - - P17 I/0 GPIO configured through registers for input,

WWW.mcu.com.cn 18 / 59 Rev. 1.1.2



0 Cmsemicon’

CMS8M35xx Datasheet

Pin number
3512/
3510 3536 3536E Pin name Pin type Description
3524
SSOP24 | SSOP24 | LQFP32 | QFN32
output, pull-up, and pull-down functions
AN20 Al ADC channel 20 input
GPIO configured through registers for input,
P21 I/0
output, pull-up, and pull-down functions
22 17 3 3
AN21 Al ADC channel 21 input
DSCK I/0 Programming, debugging clock input and output
GPIO configured through registers for input,
P22 I/0
output, pull-up, and pull-down functions
23 18 4 4
AN8 Al ADC channel 8 input
OP1_P Al Op-amp 1 positive input
GPIO configured through registers for input,
P23 I/0
output, pull-up, and pull-down functions
24 19 5 5
AN9 Al ADC channel 9 input
OP1_N Al Op-amp 1 negative input
GPIO configured through registers for input,
P24 I/0
output, pull-up, and pull-down functions
AN10 Al ADC channel 10 input
1 20 6 6
COP5 Al Comparator 0 positive channel 5 input
C1P5 Al Comparator 1positive channel 5 input
OP1_O AO Op-amp 1 output
GPIO configured through registers for input,
P25 I/0
2 21 7 7 output, pull-up, and pull-down functions
AN11 Al ADC channel 11 input
GPIO configured through registers for input,
P26 I/0
output, pull-up, and pull-down functions
3 22 8 8
AN12 | ADC channel 12 input
PGATO AO PGA test output
GPIO configured through registers for input,
P30 I/0 _
output, pull-up, and pull-down functions
AN22 Al ADC channel 22 input
4 23 9 9
COP4 Al Comparator 0 positive channel 4 input
ClP4 Al Comparator 1 positive channel 4 input
OPO_O AO Op-amp O output
GPIO configured through registers for input,
P31 I/0
output, pull-up, and pull-down functions
5 24 10 10
AN13 Al ADC channel 13 input
OSCIN Al External oscillator input
Www.mcu.com.cn 19 / 59 Rev. 1.1.2
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Pin number
3512/
3510 3536 3536E Pin name Pin type Description
3524
SSOP24 | SSOP24 | LQFP32 | QFN32
OPO_N Al Op-amp 0 negative input
PGAP Al PGA positive input
GPIO configured through registers for input,
P32 I/0
output, pull-up, and pull-down functions
AN14 Al ADC channel 14 input
6 1 11 11
OoscouT (@) External oscillator output
OPO_P Al Op-amp 0 positive input
PGAGND Al PGA feedback ground input
GPIO configured through registers for input,
P35 I/0 _
output, pull-up, and pull-down functions
8 2 12 12
AN16 Al ADC channel 16 input
DSDA I/O Programming, debugging data input and output
GPIO configured through registers for input,
P36 I/0 .
10 5 15 15 output, pull-up, and pull-down functions
AN17 Al ADC channel 17 input
9 3 13 13 VDD P Power supply voltage input pin
7 4 14 14 VSS P Ground pin
- - 21 21 PGND P Internal pre-driver ground pin
10 22 22 GVDD P Internal pre-driver power pin
- - 23 23 GL3 (0] Phase 3 low-side gate drive output pin
- - 24 24 GL2 (0] Phase 2 low-side gate drive output pin
- - 25 25 GL1 (0] Phase 1 low-side gate drive output pin
- - 26 26 GHS3 P Phase 3 high-side floating ground pin
- - 27 27 GH3 (0] Phase 3 high-side gate drive output pin
- - 28 28 BOST3 P Phase 3 high-side bootstrap supply pin
- - 29 29 GHS2 P Phase 2 high-side floating ground pin
- - 30 30 GH2 (0] Phase 2 high-side gate drive output pin
- - 31 31 BOST2 P Phase 2 high-side bootstrap supply pin
- - 32 32 GHS1 P Phase 1 high-side floating ground pin
- - 1 1 GH1 (0] Phase 1 high-side gate drive output pin
- - 2 2 BOST1 P Phase 1 high-side bootstrap supply pin
- 11 - - P3_OUT O Phase 3 PMOS driver pin
- 12 - - N3_OuUT O Phase 3 NMOS driver pin
- 13 - - P2_OUT O Phase 2 PMOS driver pin
- 14 - - N2_OuUT (0] Phase 2 NMOS driver pin
- 15 - - P1_OUT (0] Phase 1 PMOS driver pin
- 16 - - N1_OuUT (0] Phase 1 NMOS driver pin

www.mcu.com.cn
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3.3 GPIO Features

The GPIO pins support multiple shared functions, with each 1/O port configurable for any digital function or specified
analog function. As general-purpose GPIO ports, they have the following features:
Configurable for two output speed levels.
Configurable for two drive current levels.
Able to read the status of data latches or pin states.
Configurable for interrupt triggering on rising edge, falling edge, or both edges.

Configurable for interrupt wake-up on rising edge, falling edge, or both edges.

YV V V V

Configurable as normal input, pull-up input, pull-down input, push-pull output, or open-drain output mode.

WWW.mcu.com.cn 21 / 59 Rev. 1.1.2
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3.4 Pin Function List

The digital functions of the pins on the CMS8M35xx series chip can be freely assigned, meaning each 1/O pin can be

assigned any digital function. The assignable digital functions are shown in the table below:

Digital function Direction Function description
GPIO /0 GPIQ configured through registers for input, output, pull-up, and pull-down
functions
CCo o Timer2 compare output channel 0
CC1 o Timer2 compare output channel 1
CC2 (0] Timer2 compare output channel 2
CC3 (0] Timer2 compare output channel 3
TXDO (0] UARTO data output
RXDO I/0 UARTO data input/synchronous mode data output
TXD1 (0] UART1 data output
RXD1 I/0 UART1 data input/synchronous mode data output
SCL I/0 I°C clock input/output
SDA I/0 I°C data input/output
NSS I/0 SPI slave mode chip select signal (input/output)
SCLK I/0 SPI clock input/output
MOSI I/0 SPI master transmit/slave receive
MISO I/0 SPI master receive/slave transmit
PGO (0] PWM channel 0 output
PG1 (@) PWM channel loutput
PG2 (0] PWM channel 2 output
PG3 (0] PWM channel 3 output
PG4 (0] PWM channel 4 output
PG5 (0] PWM channel 5 output
BEEP (0] Buzzer drive output
C0_O (@) Comparator O output
C1.0 O Comparator 1 output
INTO | External interrupt O input
INT1 | External interrupt 1 input
TO | Timer0 external clock input
TOG | Timer0 gate input
T1 | Timerl external clock input
T1G | Timerl gate input
T2 | Timer2 external event or gate input
T2EX | Timer2 falling edge auto reload input
CAPO | Timer2 input capture channel 0
CAP1 | Timer2 input capture channel 1
CAP2 | Timer2 input capture channel 2
CAP3 | Timer2 input capture channel 3

www.mcu.com.cn

22 / 59 Rev. 1.1.2




0 Cmsemicon’

CMS8M35xx Datasheet

Digital function

Direction

Function description

ADET

ADC external trigger input

FB

PWM external brake signal input

The allocation of analog functions for the pins is fixed, with each pin assigned a different analog function. The actual pin

assignments are based on the specific product. The allocation of analog functions is shown in the table below:

PIN CONFIG 1(ANALOG) Other digital function priority
P0.0 - ANO COP1 N N Highest
PO.1 - AN1 CoP2 N N

P0.2 - AN2 C1P2 N N

P0.3 - AN3 ClP1 N N

P0.4 - AN4 C1PO - -

PO.5 B ANS5 CIN N N

P1.3 B ANG COPO N N

P1.4 B AN7 CON N N

P1.5 B AN18 B N N

P1.6 B AN19 B N N

P1.7 - AN20 N N N

P2.1 DSCK AN21 - - -

pP2.2 - ANS8 - OP1_P -

P2.3 - AN9 - OP1_N -

P2.4 - AN10 COP5/C1P5 OP1_0O B

P2.5 - AN11 N N N

P2.6 - AN12 - - PGATO

P3.0 - AN22 COP4/C1P4 OPO0_O -

P3.1 OSCIN AN13 B OPO_N PGAP

P3.2 OSCOuUT AN14 B OPO_P PGAGND

P3.5 DSDA AN16 B B B

P3.6 - AN17 B B B Lowest
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4.1 System Clock

The system clock is controlled through the settings of the system configuration register and the oscillator control register,
allowing for clock source and clock division selection. The chip clock source can be selected from the following four types:

» Internal high-speed oscillator (HSI) (24MHz/48MHz).

»  External high-speed oscillator (HSE) (8 MHz/16 MHz).

»  External low-speed oscillator (LSE) (32.768 kHz).

» Internal low-speed oscillator (LSI) (125 kHz).

4.2 Reset

Reset operations are used to initialize the internal circuits of the chip, allowing the system to start from a defined state.
The chip has the following types of reset:

»  Power-on reset.

»  External reset.

»  Low voltage reset.

»  CONFIG state protection reset.

»  Power-on configuration monitoring reset.

»  Watchdog overflow reset.

»  Software reset.
Any of the above reset situations require a certain response time, and the system provides a comprehensive reset

process to ensure the smooth execution of the reset actions.

4.3 Power Management
4.3.1 Operating Mode

The chip has three different operating modes to accommodate various power consumption needs for different
applications:
»  Normal mode: The MCU operates in normal mode, with peripherals functioning as expected.
» Idle mode (IDLE): In this mode, the MCU is in Idle Mode, where the CPU stops working, but the peripherals continue
to operate. This mode can be awakened by any interrupt.
»  Sleep mode (STOP): In sleep mode (STOP), the MCU halts all operations, with peripherals turned off. This mode

can be awakened by INTO/1 interrupt, external interrupts, WUT timer wake-up, or LSE timer wake-up.

4.3.2 Low Voltage Reset (LVR)

When the power supply voltage falls below the set detection voltage, the system will reset.

There are four options for the low voltage reset: 1.8V/2.0V/2.5V/3.5V.
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4.3.3 Low Voltage Detection (LVD)

This series of products contains a low-voltage detection circuit that can compare the power supply voltage with the set
detection voltage. If the power supply voltage is lower than the set detection voltage, an interrupt request signal is generated.

There are 8 options for detection voltage: 2.0V/2.2V/2.4V/2.7VI3.0V/3.7V/4.0V/4.3V.
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Interrupt Control

The chip features multiple interrupt sources and interrupt vectors. User-configurable interrupts include INTO/1, TimerO/1,
Timer2, Timer3/4, WDT, LSE_Timer, PWM, 12C, SPI, UARTO0/1, PO/P1/P2/P3, ACMPO0/1, ADC, and LVD. The actual number
of interrupt sources may vary by product.

The chip supports two interrupt priority levels, allowing for two-level interrupt nesting. If an interrupt is currently being

serviced and a higher-priority interrupt request occurs, the latter can interrupt the former, enabling nested interrupts.
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4.5
45.1

Timers
WDT

The Watchdog Timer (WDT) is an on-chip timer that uses the system clock as its time source. A WDT overflow will trigger

a reset. The watchdog reset serves as a protective mechanism for the system, allowing it to reset in case it enters an unknown

state, thus preventing it from getting stuck in an infinite loop. The WDT timer has the following features:

>
>
>

452

Eight selectable WDT overflow timing levels.
Configurable watchdog overflow interrupt.

Configurable watchdog overflow reset.

Timer0/1

Timer 0 and Timer 1 share similar types and structures, both functioning as 16-bit up-counting timers. Timer 0 offers four

operational modes, while Timer 1 provides three, enabling basic timing and event counting operations.

In timer mode, the timer register increments every 12 or 4 system cycles when the timer clock is enabled. In counter

mode, the timer register increments upon detecting a falling edge on the corresponding input pins (TO or T1). Timer 0/1 has

the following features:

>

YV V V V

45.3

Can be used as a normal timer.
Supports gated timing functionality.
Supports external counting functionality.
Supports gated counting functionality.

Generates counter overflow interrupts.

Timer2

Timer 2 is a 16-bit timer designed for generating various digital signals and event capturing, such as pulse generation,

pulse width modulation, and pulse width measurement. Timer 2 has the following features:

>

vV V V VYV VYV V

45.4

Can be used as a normal timer.

Supports gated timing functionality.

Supports external counting functionality.

Includes reload-disable, automatic overflow reload, and automatic reload on external pin falling edge.

Can trigger capture on rising edge, falling edge, both edges, or writing to the low byte of the capture register.
Features a comparison function that can generate periodic signals with controllable duty cycle PWM waveforms.

Supports interrupts for timing, external triggers, capture, and comparison operations.

Timer3/4

Timer 3 and Timer 4 are similar to Timer 0 and Timer 1, functioning as two 16-bit timers. Timer 3 has four operating

modes, while Timer 4 has three operating modes. Unlike Timer 0 and Timer 1, Timer 3 and Timer 4 only provide timer

operations.

When the timers are started, the values in the registers (counters) increment once every 12 or 4 system cycles.
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455 LSE Timer

The LSE timer is a 16-bit up-counting timer with a clock source derived from an external low-speed clock (LSE). The LSE
timer has the following features:
Timing functionality.
Supports setting a 16-bit timing value.
Can operate normally in sleep mode.

Generates an interrupt when the count value equals the timing value.

YV V V V V

Timing interrupts can wake the device from idle mode/sleep mode.

456 WUT

The WUT (Wake-Up Timer) is a 12-bit up-counting timer with a clock source derived from the internal low-speed clock
(LSI), designed for waking the system from sleep mode. After the system enters sleep mode, the CPU and all peripheral
circuits stop working, while the internal low-speed clock LSI provides the clock for the WUT counter. The WUT has the
following features:

»  Can wake the system from sleep state.

»  Count clock can be configured with division factors of 1, 8, 32, or 256.

»  Supports setting a 12-bit timing value.

45.7 BRT

The BRT (Baud Rate Timer) is a 16-bit timer with a clock source derived from the system clock, primarily providing clock
signals for the UART module. The BRT has the following features:

» Independent control switch.

»  Count clock with 8 selectable division factors.

»  16-bit incremental counting.
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4.6 Enhanced Digital Peripherals
4.6.1 Buzzer

The buzzer driver consists of an 8-bit counter, a clock driver, and a control register, generating a square wave with a 50%
duty cycle and a broad frequency range. The BUZZER has the following features:

» Independent enable control switch.

»  Selectable system clock division ratios of 8, 16, 32, and 64.

»  Output frequency controlled by an 8-bit value, adjustable from (1 to 255) x 2 division output.

4.6.2 Enhanced PWM Module

The enhanced PWM module supports six PWM generators, with independent configuration for period and duty cycle. The
PWM module features:
Supports two waveform output modes: one-shot and continuous.
Supports four control modes: independent, complementary, synchronous, and group control.

Selectable counting clock division factors of 1, 2, 4, 8, and 16.

YV V V V

Supports two counting modes: edge-aligned and center-aligned, with symmetric and asymmetric counting in center-
aligned mode.

Supports mask output.

Supports dead time programming.

Configurable output polarity.

Supports period, up-count comparison, down-count comparison, and zero-point interrupts.

YV V V V V

Supports software brake, external port trigger brake, ADC comparison result trigger brake, and ACMP output trigger

brake.
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Communication Modules

47.1 SPI Module

The SPI (Serial Peripheral Interface) is a fully configurable master/slave device that allows users to configure the polarity

and phase of the serial clock signal. SPI enables communication between the MCU and serial peripheral devices, and it can

also facilitate inter-processor communication in multi-master systems. The SPI features include:

>

vV V V V VYV VY V

4.7.2

Full-duplex synchronous serial data transmission.

Supports master/slave modes.

Supports multi-master systems.

System error detection.

Supports speeds up to 1/4 of the system clock (Fsys<24MHz).

Bit rates generated at 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, and 1/512 of the system clock.
Supports four transmission formats.

Interrupt generation upon completion of transmit/receive operations.

I2C Module

The 12C module is a two-wire bidirectional serial bus controller that provides a simple and efficient means for data

exchange between microprocessors and I1°C buses. The 1°C module features include:

>
>

YV V V V VY V

4.7.3

Supports four operating modes: master transmit, master receive, slave transmit, and slave receive.

Supports two transmission speed modes:

Standard mode (up to 100 Kb/s)

Fast mode (up to 400 Kb/s)

Handles arbitration and clock synchronization.

Supports multi-master systems.

Master mode supports 7-bit and 10-bit addressing modes on the 1°C bus (software supported).
Slave mode supports 7-bit addressing on the 12C bus.

Allows operation over a wide clock frequency range (with built-in 8-bit timer).

Interrupt generation upon completion of receive/transmit operations.

UARTN Module

The UARTN module includes UARTO and UART1. The UARTN features include:

>
>
>
>
>
>

Full-duplex serial port.

Supports synchronous mode.

Supports variable baud rate in 8-bit asynchronous transmission mode.
Supports variable baud rate in 9-bit asynchronous transmission mode.

Baud rate can be generated by Timerl, Timer4, Timer2, or the BRT module.

Interrupt generation upon completion of transmit/receive operations.
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4.8 Analog Modules
4.8.1 Analog-to-Digital Converter (ADC)

The ADC module is a 12-bit successive approximation analog-to-digital converter. The port's analog input signals are
connected to the ADC input through a multiplexer, and the ADC generates a 12-bit binary result based on the input analog
signal, storing this result in the ADC result register. The ADC features include:

» Al /O ports can serve as external input channels for the ADC.

8 selectable clock frequencies for ADC conversion.

ADC reference voltage options: VDD/1.2V/2.0V/2.4V/3.0V.

A complete 12-bit conversion requires 18.5 ADC conversion cycles.
Supports external port edge and enhanced PWM trigger for ADC conversion.

Supports ADC conversion result comparison output, which can control enhanced PWM brake function.

YV V V VYV V VY

Supports interrupt generation upon ADC conversion completion.

4.8.2 Analog Comparators (ACMPO0/1)

The comparators ACMPO and ACMP1 feature the following characteristics:
Positive input supports multiple selectable input ports.
Negative input can be selected from port input or internal reference voltage.
Internal reference voltage divider has 16 selectable levels.

Supports output filtering with 11 selectable filter time options.

>

>

>

>

»  Supports single-side and double-side hysteresis control.

»  Hysteresis voltage options: 10mV, 20mV, or 60mV.

»  Supports software trimming for offset voltage.

»  Output can serve as a braking trigger signal for enhanced PWM.
>

Supports interrupt generation upon output change.

4.8.3 Operational Amplifiers (OP0/1)

The operational amplifiers (OP0 and OP1) feature the following characteristics:
Positive input supports internal 1.2V voltage.

Supports both comparator and operational amplifier modes.

Output can be connected to the internal ACMP input for shaping.

Output can also be connected to ADC channel 31 for measurement.

vV V V VY

Supports software trimming for offset voltage.
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4.8.4 Programmable Gain Amplifier (PGA)

The programmable gain amplifier (PGA) features the following characteristics:

Multiple selectable gains (1/2/4/8/16/32/64/128).

PGA input with a sample-and-hold circuit.

Supports single-ended and pseudo-differential inputs.

Supports PGA output testing.

PGA output can be connected to the internal analog comparator input for shaping.

PGA output can be internally connected to ADC internal channel 31 for measurement.

YV V V V V VY V

Supports software trimming for offset voltage.
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FLASH Memory

The FLASH memory includes program memory (APROM) and non-volatile data memory (Data FLASH). Access
operations can be performed through related Special Function Registers (SFR) to enable In-Application Programming (IAP)
functionality. FLASH memory supports the following operations:

»  Byte read operations.

»  Byte write operations.

>  Page erase operations.

4.10 Unique ID (UID)

Each chip has a 96-bit unique identification number, known as the Unique ID (UID). The UID is set at the factory and

cannot be modified by the user.
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5. User Configuration

The System Configuration Register (CONFIG) contains the FLASH options for the MCU’s initial conditions and cannot be
accessed or modified by the program. The following settings can be configured through the System Configuration Register:
Watchdog operating mode.

FLASH program area partition protection, code encryption, FLASH data area encryption status.
Low voltage reset threshold.

Debug mode enable or disable.

Oscillation mode and prescaler selection.

Internal high-speed oscillator divider selection.

External reset configuration and port selection.

YV V V V V VY V

Sleep wake-up wait time.
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6.1 Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit
Tst Storage temperature -55 150 ‘C
Ta Operating temperature -40 105 ‘C

VDD-VSS Power supply voltage -0.3 5.8 \%
Vin Input voltage VSS-0.3 VDD+0.3 \%
Iop Voo maximum input current - 120 mA
Iss Vss maximum output current - 120 mA
Maximum sink current of a single 1/0 - 50 mA
o Maximum source current of a single 1/0 - 20 mA
Maximum sink current of all I/Os - 120 mA
Maximum source current of all I/Os - 120 mA

Caution: Permanent damage to the MCU may result if absolute maximum ratings are exceeded. Functionality is
guaranteed only when the device operates within the specified range in the manual. Operating the chip
under absolute maximum ratings conditions may affect the device’s reliability.
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DC Electrical Parameters

VDD-VSS=2.1~5.5V, Ta=25C

Symbol Parameter Test condition Min. Typ. Max. Unit
Operating Fsys=48MHz, Fcpu=Fsys/2 )
VDD voltage Fsys=8MHz~24MHz, Fcpu=Fsvs 21 55 v
VDD=5V, Fsys=48MHz, all peripherals off
_ - 6 - mA
Fcpu=Fsys/2
VDD=3V, Fsys=48MHz, all peripherals off
_ - 6 - mA
Fcpu=Fsys/2
VDD=5V, Fsys=24MHz, all peripherals off
" - 4 - mA
Fcpu=Fsvys
VDD=3V, Fsys=24MHz, all peripherals off 4 A
Fcpu=Fsvs ) } m
Normal mode VDD=5V, Fsys=16MHz, all peripherals off
_ - 3 - mA
Fcpu=Fsvys
VDD=3V, Fsys=16MHz, all peripherals off
" - 3 - mA
Fcpu=Fsvs
VDD=5V, Fsys=8MHz, all peripherals off
K - 2 - mA
| Fcpu=Fsvs
bb VDD=3V, Fsys=8MHz, all peripherals off
K - 2 - mA
Fcpu=Fsvys
VDD=5V, Fsys=48MHz, all peripherals off - - mA
VDD=3V, Fsys=48MHz, all peripherals off - - mA
VDD=5V, Fsys=24MHz, all peripherals off - 2.5 - mA
VDD=3V, Fsys=24MHz, all peripherals off - 2.5 - mA
IDLE mode X
VDD=5V, Fsys=16MHz, all peripherals off - 2 - mA
VDD=3V, Fsys=16MHz, all peripherals off - 2 - mA
VDD=5V, Fsys=8MHz, all peripherals off - 1.5 - mA
VDD=3V, Fsys=8MHz, all peripherals off - 1.5 - mA
IsLeeP1 Sleep current All peripherals off, LSE, LSE timer enabled - 20 - UuA
IsLEEP2 Sleep current All peripherals off, LSI, WUT timer enabled - - UA
IsLEEP3 Sleep current All peripherals off - 6 - UA
L Input leakage ) ) ) 0.1 UA
current
Vi Input level, low - VSS - 0.3vDD \Y
Vi Input level, high - 0.7vDD - VDD \%
VDD=5V, loL1=12mA - - 0.4 \Y
Vo Output voltage, VDD=5V, loL2=7mA - - 0.4 \Y
low VDD=3V, loL1=9mA - - 0.4 v
VDD=3V, loL2=bmA - - 0.4 V
VDD=5V, loH1=40mA 3.5 - - V
Vor OUtpUt VOItage, VDD:5V, Ion=20mA 3.5 - - V
high VDD=3V, lon1=15mA 2.1 - - Y
VDD=3V, loH2=8mA 2.1 - - V
Pull-up
Ry resistance ) ) 32 ) KO
ReL PuI_I-down R _ 32 - KQ
resistance
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6.3 AC Electrical Parameters

6.3.1 Power-On Reset Time

Ta=25°C, excluding the reset time of the 32.768K crystal oscillator.

Symbol Parameter Test condition Min. Typ. Max. Unit
TrESET Reset time VDD=5V - 16 - ms
TVDDR VDD rise rate VDD=5V 20 - - us/V
TVDDF VDD fall rate VDD=5V 20 - - us/V
6.3.2 External Oscillator
Symbol Parameter Test condition Min. Typ. Max. Unit
Operating _ _
Vhse voltage F=8/16MHz, Cxt=0-47pF 2.1 - 55 \%
Operating _ —10. R
Vise voltage F=32.768KHz, Cx1=10-22pF 2.1 55 \%
6.3.3 Internal Oscillator
VDD=2.1V-5.5V
Symbol Parameter Test condition Freéqrtrjgrncy Min. Typ. Max. Unit
Ta=25C +1% - 48 - MHz
Internal high- —on® . 0
Fhsi speed 48MHz Ta=-20C t0 85C +2% - 48 - MHz
Ta=-40°C to 105°C +3% - 48 - MHz
- Internal low- Ta=25°C +5% - 125 - KHz
speed 125KHz Ta=-40°C to 105°C +50% - 125 - KHz
6.3.4 Low-Voltage Reset Electrical Parameters
Symbol Parameter Min. Typ. Max. Unit
Vivr1 Low voltage detection threshold value: 1.8V 1.65 1.8 1.95 V
Vivr2 Low voltage detection threshold value: 2.0V 1.85 2.0 2.15 V
VLvRs Low voltage detection threshold value: 2.5V 2.35 2.5 2.65 \%
Vivra Low voltage detection threshold value: 3.5V 3.35 3.5 3.65 \%
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6.3.5 LVD Electrical Parameters

Symbol Parameter Min. Typ. Max. Unit
Vivp1 Low voltage detection threshold value: 2.0V 1.85 2.0 2.15
Vivp2 Low voltage detection threshold value: 2.2V 2.05 2.2 2.35
Vivps Low voltage detection threshold value: 2.4V 2.25 2.4 2.55 \%
Vivp4 Low voltage detection threshold value: 2.7V 2.55 2.7 2.85 \%
Vivbs Low voltage detection threshold value: 3.0V 2.85 3.0 3.15 \%
Vivbe Low voltage detection threshold value: 3.7V 3.55 3.7 3.85 \%
Vivpr Low voltage detection threshold value: 4.0V 3.85 4.0 4.15 \%
Vivbs Low voltage detection threshold value: 4.3V 4.15 4.3 4.45 \%
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6.4 Flash Electrical Parameters

Symbol Parameter Test condition Min. Typ. Max. Unit
Ve FLASH operating ) 21 ) 55 v
voltage
T FLASH operating ) -40 27 105 ‘c
temperature
Program FLASH 20,000 - - Cycle
NENDURANCE Erase count
Data FLASH 100,000 - - Cycle
TreT Data retention time 25°C 100 - - year
TerAsE Sector erasing time - - 15 - ms
TeroG Programming time - - 7 - us
Ibp1 Reading time - - - 25 mA
Ibp2 Programming current - - - 3.6 mA
Iop3 Erasing current - - - 2 mA

WWW.mcu.com.cn 39 / 59 Rev. 1.1.2




0 Cmsemicon’

CMS8M35xx Datasheet

6.5 Analog Circuit Characteristics
6.5.1 BANDGAP Electrical Characteristics

Symbol Parameter Test condition Min. Typ. Max. Unit
VDD=2.1~5.5V, Ta=25C 1.188 1.2 1.212 \%
Vac of e'rrgﬁégall_zv VDD=2.1~5.5V, Ta=-20°C t0 85°C 1.182 12 1.218 Vv
VDD=2.1~5.5V, Ta=-40°C to 105°C 1.176 1.2 1.224 \%
6.5.2 ADC Electrical Characteristics
Ta=25C
Symbol Parameter Min. Typ. Max. Unit
Vavop ADC operating voltage 25 - 5.5 \%
VREF1 Reference voltage 1 - Vavbb - \%
VREeF2 Reference voltage 2 (Notel. Note2) (Non-Vgg) 1.185 12 1.215 \Y,
VREeF3 Reference voltage 3 (Note?) 1.985 2.0 2.015 \Y,
VREF4 Reference voltage 4 (Note 2) 2.385 2.4 2.415 \Y
VREFs Reference voltage 5 (Note 2) 2.985 3.0 3.015 \Y
Vabi Input voltage 0 - VRer \%
Nr Resolution 12 Bit
e S
INL Va5V Traenc0.50) 4 Lse
Vrer=VDD=5V 0.5 - - us
Tapck ADC clock period VRer=VREF2 32 - - us
Vrer =VRrers/ VRera/VREFs 2 - - us
Taoc ADC conversion time - 18.5 - Tabck
Fs Sampling rate (Vrer=Vavop=5V) 100 Ksps
Note 1: When Vrer =Vrerz, the accuracy is 8-bit.
Note 2: Test condition: Ta=25°C, Vavbp=5.0V.
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6.5.3 ACMP Electrical Characteristics

Ta=25°C, Vsense=Vin+-Vin-, VDD=5V, Vin+=1V, unless otherwise specified.

Symbol Parameter Condition Min. Typ. Max. Unit
VDD Power supply voltage - 2.1 - 5.5 \%
lo Quiescent current Vsense=0.1V - 0.2 0.3 mA
Isp Shutdown current Vsense=0.1V - 10 - nA
Ta Operating temperature - -40 25 105 C
Input characteristics
Before zeroing - +4.0 -
Vos Input offset voltage mV
After zeroing - +0.5 +1.0
Vey | Common mrofnegg“p“t voltage -40°C~105C -0.1 - VDD-1.5 v
I Input bias current Vsense=0mV - 10 - pA
los Input offset current Vsense=0mV - 10 - pA
0
Vs Input offset voltage VD\?I ;2:%;55\/5\/ - 38 - mvV
+60
Output characteristics
Von Maximum output voltage -40°C~105°C - - VDD \Y,
VoL Minimum output voltage -40°C~105°C 0 - - \Y,
Frequency characteristics
AoL Open loop gain - - 85 - dB
BW Bandwidth - - 150 - MHz
PSRR Power supply rejection ratio V|NY=D:LI\D/=%/le~N§:=\(/)mV - 80 - dB
CMRR Common rrr;ciicée rejection VB,OD"_cziog"’gv ) 9 i dB
Transient characteristics

Tste Stable time - - - 5 us
Trop Response delay VINY:C(\D/'\I";lin v - 50 100 ns
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6.5.4 OP Electrical Characteristics

Ta=25C, Vsense=Vin+-Vin-, VDD=5V, VIN+=1V, unless otherwise specified.

Symbol Parameter Condition Min. Typ. Max. Unit
VDD Power supply voltage - 2.5 - 5.5 \%
lo Quiescent current Vsense=OmV - 1.0 1.6 mA
Isp Shutdown current - - 5 - nA
Ta Operating temperature - -40 25 105 ‘C
Input characteristics
Before zeroing - +3.5 -
Vos Input offset voltage mV
After zeroing - +0.5 +1.0
Vew COTQ&%??&Z?F’M -40°C~105C 0 - VDD-1.5 v
Is Input bias current Vsense=0mV - 10 - pA
los Input offset current Vsense=0mV - 10 - pA
Output characteristics
Croap Capacitive load - - 30 - pF
Von MaXi\%‘f{;‘g‘;‘JtpUt -40°C~105'C - . VDD-0.3 v
VoL Minimum output voltage -40°C~105°C 0.3 - - \Y,
Frequency characteristics
AoL Open loop gain - - 80 - dB
BW Bandwidth RLoap=2K, CLoap=100pF - 5 - MHz
o | P | WO, | | m | |
own | Comerner | eeame® | - | o | - |
Transient characteristics
SR Slew rate RLoap =2K, CLoap =100pF - +8 - Vius
TstB Stable time - - - 2 us
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6.5.5 PGA Eectrical Characteristics

Ta=25C, VDD=5V, Vin+=0.01V, unless otherwise specified (G is the gain factor).

Symbol Parameter Condition Min. Typ. Max. Unit
VDD Power supply voltage - 2.5 - 5.5 \%
lo Quiescent current Vour=2V - 0.5 0.7 mA
Isp Shutdown current - - 10 - nA
Ta Operating temperature - -40 25 105 C
Input characteristics
Before zeroing - +2.5 -
Vos Input offset voltage mV
After zeroing - +0.1 0.2
G=1 0.032
G=2 0.016
Ve Common mode input voltage G=4 0.008 i (VDD-1.5)/ Y
range G=8 0.004 G
G=16 0.002
G=32, 64,128 0.001
I Input bias current - - 10 - pA
los Input offset current - - 10 - pA
Output characteristics
G=1,2,4,8,16 -1 - 1
EG Gain error G=32 -2 - 2 %
G=64,128 -4 - 4
CLoap Capacitive load - - 10 - pF
Von Maximum output voltage -40°C~105°C - - VDD-1.5
VoL Minimum output voltage -40°C~105C 0.032 - -
Frequency characteristics
BW Bandwidth CrLoap=10pF, G=1 - 15 - MHz
PSRR Power supply rejection ratio VDD=2.5~5.5V, G=16 - 75 - dB
CMRR Common mode rejection ratio -40°C~105°C - 80 - dB
Transient characteristics
SR Slew rate CLoap=10pF, G=32 - 10 - Vius
Tsts Stable time - - - 2 us
TsH() Sample hold time - - 3 - us
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Gate Driver (6N) Electrical Characteristics (CMS8M3536)

6.6
6.6.1 Internal Logic Block Diagram
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6N pre-driver internal logic block diagram

44 | 59 Rev. 1.1.2

www.mcu.com.cn



0 Cmsemicon’

CMS8M35xx Datasheet

6.6.2 Absolute Maximum Ratings

(TA=25°C, unless otherwise specified, all pins are referenced to GND.)

Parameter Symbol Min. Max. Unit
High-side floating offset absolute VBi2s 03 295 Vv
voltage
\Ij;?tg-gstlade floating offset relative Vsi2s Ve125-25 Ve123+0.3 Vv
High-side output voltage VHo1,2,3 Vs1,2,3-0.3 VB1,2,3+0.3 V
Maximum supply voltage VCC -0.3 25 \%
Low-side output voltage V0o1,2,3 -0.3 VCC V
Maximum input voltage
(HIN1,2,3/LIN1,2,3) Vin 03 10 v
Maximum offset voltage slew rate dVvs/dt - 50 Vins
Ther_mal resistance junction-to- ™ ) 54 “CIW
ambient
Junction temperature Iy - 150 ‘C
Storage temperature Is -55 150 ‘C
Pin soldering temperature (duration IL i 260 ‘c
10s)
ESD (Note?) VEesD - 2000 V

Note:

damaged immediately.

150°C is the maximum operating junction temperature of the circuit.

1) Ta is the operating temperature at which the circuit operates, 6,5 is the thermal resistance of the package,

2) For the Human Body Model (HBM), a 100pF capacitor discharges through a 1.5kQ resistor.

3) If the operating conditions of the circuit exceed the absolute maximum ratings, it is very likely that the circuit will be
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6.6.3 Recommended Operating Conditions

(TA=25C, unless otherwise specified, all pins are referenced to GND.)

Parameter Symbol Min. Typ. Max. Unit
High-side floating offset absolute Vv Vv +8 Vv +15 Vv +20 v
Voltage B1,2,3 S1,2,3 S1,2,3 S1,2,3
High-side floating offset relative Vsios GND-5 i 200 v
voltage
High-side output voltage VHo1,2,3 Vs1,2,3 Vs1,2,3+15 VB1,2,3 \Y
Supply voltage VCC 8 15 20 \%
Low-side output voltage Vio123 0 15 VCC \%
Input voltage Vin i
(HIN1,2,3 /LIN1,2,3) 0 5 v
Note: Ta is the operating temperature at which the circuit operates.
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6.6.4 Table of Electrical Characteristics

(TA=25°C, Vcc=Vas12,3=15V, Vs1,23=GND, all pins are referenced to GND unless otherwise specified)

Symbol | Parameter | Test condition Min. Typ. | Max. | Unit
Power current parameters
Vee quiescent current lcco Vin=0V 225 330 460 MA
Vs quiescent current lesa VHin=0V 30 54 70 MA
Vee dynamic current lcco fuin,2,3=20KHz 300 560 750 VA
VBs dynamic current lssp fring,2,3=20KHz 120 180 240 HA
V .
B floating power Lk Va=225V ) ) 01 UA
leakage current
Power supply voltage parameters
Vcc undervoltage high-
VeeHy+ 55 6.8 7.0 V
level voltage
V }
cc undervoltage low Veeny. 50 6.2 6.5 v
level voltage
V
cc undgrvoltage Veery ) 06 i v
hysteresis voltage
V igh-
BS undervoltage high Vestivs 55 6.8 70 v
level voltage
V 3
BS undervoltage low. Vasiy. 50 6.2 6.5 v
level voltage
V
BS undgrvoltage Vasy ) 06 i v
hysteresis voltage
V . .
S quiescent negative Vson V=15V ) 50 i v
voltage
Input terminal parameters
Input high-level current lin+ Vin=5V 30 50 70 HA
Input low-level current lin- Vin=5V - 0 1 HA
Input high-level voltage Vine 2.6 - - \%
Input low-level voltage Vin- - - 0.8 \%
Input hysteresis voltage ViNHY - 1.2 - \%
Output terminal parameters
. - Vin=5V
nglgh-level sr;ort-cwcun louT+ Vo=0V 0.8 11 14 A
pulse curren PWD< 101s
- Vin=0V
P PWD<10Us
High-level output voltage Vour+ lout=-100mA 14.20 14.48 - \%
Low-level output voltage Vour- lout=+100mA - 0.17 0.35 \%
Time parameters
Sr;;p“t rise edge transfer ton NO Load 140 220 300 ns
output fall edge transfer | e NO Load 140 220 300 ns
Output rise time tr C.=3.3nF - 50 80 ns
Output fall time tr C.=3.3nF - 23 40 ns
Dead time DT NO Load 210 310 410 ns
ngh-s_ldell_ow-3|de MT ) ) ) 50 ns
matching time
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Gate Driver (6N) Electrical Characteristics (CMS8M3536E)

6.7.1 Internal Logic Block Diagram
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6N pre-driver internal logic block diagram
6.7.2 Absolute Maximum Ratings

(TA=25°C, unless otherwise specified, all pins are referenced to GND.)

Parameter Symbol Min. Max. Unit
High-side floating offset absolute voltage VBi123 -0.3 225 Y,
High-side floating offset relative voltage VSi,2.3 VB1,2,3-25 VB1,23+0.3 \Y
High-side output voltage VHo1,2,3 VS1,2,3-0.3 VB1,23+0.3 \Y
Maximum supply voltage VCC -0.3 25 \%
Low-side output voltage Vio1,.2,3 -0.3 VCC+0.3 \Y
N 2 3N 23) Vi 03 15 v
Offset voltage maximum slew rate dvs/dt - 50 Vins
;I;Etglr)mal resistance junction-to-ambient ™ . 60 ‘CIW
Junction temperature Ty - 150 C
Storage temperature Ts -55 150 C
Pin soldering temperature (duration 10s) TL - 260 C
ESD_HBM (No2) VEsbp1 - 2000 Vv
ESD_CDM VEsp2 - 750 \Y
Note:
1) Tarepresents the operating temperature at which the circuit operates, 8;5the thermal resistance of the package,

150°C is the maximum operating junction temperature of the circuit.
2)  For the Human Body Model (HBM), a 100pF capacitor discharges through a 1.5kQ resistor.
3)  When the operating conditions of the circuit exceed the absolute maximum ratings, it is highly likely that the circuit
will be immediately damaged.
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6.7.3 Recommended Operating Conditions

(TA=25°C, unless otherwise specified, all pins are referenced to GND.)

Parameter Symbol Min. Typ. Max. Unit

High-side floating offset absolute

VB123 Vs1,23+5 Vs1,23+15 Vsi1,2,3+20 \%
voltage
High-side floating offset relative

Vs1,2,:3 GND-5 - 200 Vv
voltage
High-side output voltage VHo1,2,3 Vs1,2,3 Vs1,2,3+15 VB1,2,3 \Y
Supply voltage VCC 5 15 20 \%
Low-side output voltage V001,23 0 15 VCC \%
Input voltage
(HIN1,2,3/LIN1,2,3) Vin 0 - 5 \
Note: T, represents the operating temperature at which the circuit operates.
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6.7.4 Electrical Characteristic Parameters

(TA=25°C, Vce=Vas1,2,3=15V, Vs1,23=GND, unless otherwise specified, all pins are referenced to GND.)

Parameter Symbol Test condition Min. Typ. Max. Unit
Power supply current parameters
Vce quiescent current lcco Vin=0V 72 81 89 UuA
Ves quiescent current Issq VHiN=0V 27 30 33 UuA
Vce dynamic current lccp fLing,2,3=20kHz 300 319 360 UA
VBs dynamic current Issp fHiNg,2,3=20kHz 113 125 132 UA
Vg shift current IvB_shift_tr 5.6 6.0 15.0 mA
Vs floating power leakage Ik Ve=Vs=225V ) i 1 UA
current
Power supply voltage parameters
Vece undervoltage high- ) .
level voltage Veeny+ 4.2 4.8 \%
Vce undervoltage low-
level voltage Vechy- ) 3.4 3.8 i v
Vcc undervoltage
hysteresis voltage Veeny ) ) 04 ) v
Vs undervoltage high- ) .
level voltage Vesh 38 43 v
Ves undervoltage low-
level voltage Vesty- 3.0 35 Vv
Ves undervoltage
hysteresis voltage VesHy ) ) 03 ) v
Vs quiescent negative _ . ) )
voltage Vsaon VBs=15V 5.0 \Y
Input terminal parameters
Input high-level current liN+ Vin=5V 47 50 53 UuA
Input low-level current IIN- Vin=0V - 0 - uA
Input high-level voltage Vin+ - 2.6 - - \%
Input low-level voltage Vin- - - - 0.8 \%
Input hysteresis voltage ViNHY - - 1.0 - \%
Output terminal parameters
High-level short-circuit Vin=5V, Vo=0V, PWD<
louT+ - 1.2 - A
pulse current 10us
Low-level short-circuit Vin=0V, Vo=15V, PWD<
lout- - 1.2 - A
pulse current 10ps
High-level output voltage Vour+ lout=-100mA - 0.8 -
Low-level output voltage Vourt- lout=+100mA - 0.3 -
Time parameters
putput rise edge transfer ton No Load 130 140 160 ns
Sm“tep”t fall edge transfer torr No Load 130 140 160 ns
Output rise time tr CL=3.3nF 47 60 73 ns
Output fall time tr CL=3.3nF 36 45 56 ns
Dead time DT No Load 328 350 378 ns
ngh-s_ldell_ow-5|de MT ) ) ) 50 ns
matching time
Vs shift current pulse time tr_width - 240 300 500 ns
BRK input filter time trLT Vere=0/5V 45 60 75 ns
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BRK on time Ton_BRK VBrek=5V 120 130 160 ns

BRK off time Toft_BRK VBre=0V 120 130 160 ns
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6.8

6.8.1 Absolute Maximum Ratings

CMS8M3512 (unless otherwise specified, Ta=25C).

Gate Driver (3P3N) Electrical Characteristics (CMS8M3512/3524)

Parameter Symbol - Range Unit
Min. Typ. Max.
Supply voltage GVDD 8 12 16 \%
Input frequency Fin - - 100 KHz
CMS8M3524 (unless otherwise specified, Ta=25C).
Range .
Parameter Symbol - Unit
Min. Typ. Max.
Supply voltage GVDD 16 24 30 \%
Input frequency Fin - - 100 KHz
6.8.2 Electrical Characteristic Parameters
6.8.2.1 NMOS
(Unless otherwise specified, VDD=24V, Ta=25C).
Parameter Test condition Min. Typ. Max. Unit
R1 input resistor - 40 50 60 Q
R2 pull-down resistor - 16 20 24 KQ
6.8.2.2 PMOS
(Unless otherwise specified, VDD=24V, Ta=25°C).

Parameter Test condition Min. Typ. Max. Unit
linP*_IN input current Ve IN=5V 0.7 0.9 11 mA
Von output high level VCC=16~30V, no load VCC-1.5 - - v
VoL output low level VCC=16~30V, no load - 0.5*vVCC

tPHH rising edge delay - 75 150
- VDD=24V, no load
tPLL falling edge delay - 75 150
tr rising edge VDD=12V, CL=1nF - 100 300 ns
tf falling edge VDD=12V, CL=1nF - 100 300
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6.8.3 Description of the Time Parameter Test

— 0 —Y -
Vin /| 50% 50% ~
| | |
@?Hiﬂ | |
! | "TPLE’:
I | |
=" I =
Vout AN | A~90%
| % 50% 50%—¢ - |
I SK-10% 10% - 21 |
[ [ [ I
|t |t
> -

Diagram of the time parameter test

GVDD

Block diagram of the test circuit
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6.8.4 3P3N Pre-Driver Internal Logic Block Diagram Characteristics

GvDD
% 6.5K
P* OUT
4 4 —0
N
26.5K
P IN L
45K § 5K
7.5K
N*_IN N*_OUT
— 50 —
D—wv >
220K
3P3N pre-driver internal logic block diagram
6.8.5 Logic Truth Table
NMOS logic truth table
N*_IN N*_OUT
Floating L
L L
H H
PMOS logic truth table
P* IN P*_OUT
Floating H
L H
H L

Note: * represents the numbers 1, 2, 3.
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EMC Characteristics
6.9.1 EFT Electrical Characteristics

Symbol Parameter Test condition Grade
Fast transient voltage burst limits to be _ .
applied through 0.1uF (capacitance) on Ta=+25C,

VEFTB o - Fsys=48MHz, conforms to 4B
VDD and VSS pins to induce a IEC 61000-4-4

functional disturbance

Note: The immunity performance against Electrical Fast Transient (EFT) pulses is closely related to system design aspects,

including power supply structure, circuit design, layout and wiring, chip configuration, program structure, and more. The

EFT parameters listed in the table are results obtained from testing on CMS internal testing platforms and may not apply

universally to all application environments. These test data serve as reference only. Various aspects of system design

can influence EFT performance. In applications where high EFT immunity is required, it is advisable to design while

minimizing the impact of interference sources on system operation. It is recommended to analyze interference paths and

optimize designs to achieve the best immunity performance against EFT disturbances.

6.9.2 ESD Electrical Characteristics

Symbol Parameter Test condition Grade
Electrostatic discharge Ta=+25°C, 3B
v (Human-Body Model: HBM) JEDEC EIA/JESD22- A114
ESD
Electrostatic discharge Ta=+25°C, C

(Machine Model: MM)

JEDEC EIA/JJESD22- A115

6.9.3 Latch-Up Electrical Characteristics

Symbol Parameter Test condition Classification
i Class |

LU Static latch-up class JEDEC STANDARD NO.78D NOVEMBER 2011 (Ta = +25°C)
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/. Package Dimensions
7.1 SSOP24
i o eww o i i
i 1 A E——
7 A2 A 1 t 025
| | SIS | S| SIS| ¥ Sla| ¥ Sl T /o i\
All 0 ‘-L_‘ !
|_L1 |
oSl
HHAHAAHAHRAE 27 |
BASE METAL H g “ |
WITH PLATING
El E SECTION B-B
EIELLEELE L]
: et a1 P
b L }_e-l fll B
Millimeter
Symbol
Min Nom Max
A - - 1.80
Al 0.10 0.15 0.25
A2 1.30 - 1.55
A3 0.60 0.65 0.70
b 0.20 - 0.31
c 0.20 - 0.24
8.53 - 8.75
5.80 6.00 6.20
E1l 3.80 3.90 4.00
e 0.635BSC
h 0.30 - 0.50
L 0.406 - 0.889
L1 1.05REF
0 0 - 8°

Caution: Package dimensions do not include mold flash or gate burrs.
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7.2 LQFP32

S bl
INININAN ]‘l Aiig_ e[ | Uiuijltﬂjf

e & B T WITH PLATING
SECTION B-B
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 0.32 - 0.43
bl 0.31 0.35 0.39
C 0.13 - 0.18
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 0.80BSC
L 0.45 ’ - ’ 0.75
L1 1.00REF
0 0 | - | 7°

Caution: Package dimensions do not include mold flash or gate burrs.
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7.3 QFN32 (5x5x0.75-0.50mm)

D ne
_lh
I U uUyuiduuy <
1 = =1
? -] | -
- (-
= . N L Y
- - - 2l D g
— (-
- ' -
=] —
/ INANRLARANARI
e ko
EXPOSED THERMAL / [ Ne
PAD ZONE
BOTTOM VIEW
] <
UF;D—D—D—D—D—D—D—F‘ !
=
Svmbol Millimeter
mbo
Y Min Nom Max
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.18 0.25 0.30
c 0.18 0.20 0.25
D 4.90 5.00 5.10
D2 3.40 - 3.75
e 0.50BSC
Ne 3.50BSC
E 4.90 5.00 5.10
E2 3.40 - 3.75
L 0.30 - 0.45
h 0.30 0.35 0.40

Caution: Package dimensions do not include mold flash or gate burrs.
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8. Revision History

Version # Date Description of changes
V1.00 Jan. 2020 Initial release
V1.01 Jul. 2020 Added CMS8M3524 and other chip models.
V1.02 Aug. 2020 Added CMS8M3510 and other chip models.
V1.03 Nov. 2020 Added CMS8M35125024 and CMS8M3536L032 chip information
V1.04 Nov. 2021 Modified the chip information, added CMS8M3535 chip information.
V1.05 Jan. 2022 Modified FLASH electrical parameters
V1.06 Feb. 2022 Modified Revision History and some product descriptions.
V1.07 Feb. 2022 Modified the description of the PGA
1) 6.1 Absolute Maximum Ratings: added notes to limit parameters.
2) 6.3.1 Power-On Reset Time: modified parameters
3) 6.3.3 Internal Oscillator: modified parameters
V108 Aud. 2023 4) 6.5.1 BANDGAP Electrical Characteristics: refined parameters
e 9 5) 6.5.2 ADC Electrical Characteristics: ADC clock period is described
according to different reference voltages.
6) Updated 6.8 EMC characteristics.
7) Corrected 7.2 package dimensions
Mar. 2024 Added CMS8M3510S024 model and related information
V1.0.9
May 2024 Added CMS8M3536EQ032 model and related information
Jul. 2024 Corrected 2.2.3 Memory Address
V1.1.0
Oct. 2024 Corrected SSOP24/LQFP32/QFN32 package dimensions.
V11.1 Dec. 2024 Added notes to section 6.5.2
1) Removed CMS8M3535 model and related information.
V1.1.2 Jan. 2025 2) Added 6.6.1 Internal Logic Block Diagram.
3) Modified section 6.6.2/6.6.3/6.6.4/6.7.2/6.7.4/6.8.2.2 parameters.
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