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ARM® Cortex® -M0 32-bit motor microcontroller
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Please note the following CMS IP policy

“* China Micro Semicon (Shenzhen) Co., Ltd. (hereinafter referred to as the Company) has applied for a patent and enjoys
absolute legal rights and interests. The patent rights related to the Company's MCUs or other products have not been
authorized to be licensed, and any company, organization or individual who infringes the Company's patent rights through
improper means will take all possible legal actions to curb the infringer's improper infringement and recover the losses
suffered by the Company as a result of the infringement or the illegal benefits obtained by the infringer.

“* The name and logo of China Micro Semicon (Shenzhen) Co., Ltd. are registered trademarks of the Company.

* The Company reserves the right to further explain the reliability, functionality and design improvements of the products in
the data sheet. However, the Company is not responsible for the use of the Specification Contents. The applications
mentioned herein are for illustrative purposes only and the Company does not warrant and does not represent that these
applications can be applied without further modification, nor does it recommend that its products be used in places that may
cause harm to persons due to malfunction or other reasons. The Company's products are not licensed for lifesaving, life-
sustaining devices or systems as critical devices. The Company reserves the right to modify the product without prior notice,
please refer to the official website www.mcu.com.cn for the latest information.
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Product Features
MCU Functions

Built in ARM Cortex™-M0, 64MHz@2.1V~5.5V

- Single periodic 32-bit hardware multiplier

32-bit hardware divider (HWDIV)

- Signed/unsigned mode,6 HCLK to complete
calculation

Memory

- Maximum 32K byte program FLASH(APROM +
BOOT)

- 1K byte FLASH data space (separated space)

- Maximum 8K byte SRAM (support distributed
write-protection)

- Support BOOT function, BOOT unit can be set
from 0-4K

- Support hardware CRC verification FLASH spatial
encoding

- Support FLASH partition protection (min. unit of
2K)

System clock

- High speed internal clock: 48MHz/64MHz (HSI)

- Low speed internal clock: 40KHz (LSI)

GPIO (max. 24 1/0s)

LVR(1.9V/2.1V/2.6V)

LVD(2.0V/2.2V[2.4VI2.7V[3.0V/3.7V)

System timer

- 24-bit SysTick timer

- Watchdog timer (WDT)

- Windowed watchdog timer (WWDT)

Normal/sleep/deep sleep mode

Cyclic Redundancy Check (CRC)

Timer(32bit/16bit-TIMERO/1)

Capture, Compare and PWM(CCPO0/1)

- Support 4-channel concurrent capture, can
connect to Hall-effect sensor interface

Communication interface

- 1 I2C module (max. speed of 1Mb/s)

- 1 SSP/SPI module (4 to 16-bit data format
adjustable)

- Max. 2 UART : UARTO/1(total 32 receive/transmit

FIFO) (TXD1 and RXD1 of UART1 can be set to
any interfaces)

Serial Wire Debug (2 Wire)

96-bit unique ID(UID)

128-bit user UID(USRUID)

- User can set and encrypt (can be use as security
key)

Enhanced PWM(EPWM)

- 6 channels and channels can remap

- Support
individual/complementary/synchronized/grouped
output mode

- Support edge/center aligned mode

- Support single/continuous/interval update mode

- Support complementary pwm with dead-time
insertion

- Support mask and pre-set mask (total of 8 mask
state cache)

- Support Hall-effect sensor port (hardware controls
PWM output)

- Support hardware brake and 6 sources of brake
signal

ADCO(12bit,100Ksps)

- Max. 24 input channels

- Each converting channel has separated product
registers

- Support single/continuous mode

- Support 2 hardware triggers with 7 sources of
trigger

- 1 converted output comparator,
interrupt

ADC1(12-bit,1.2Msps)

- Max. 24 input channels

- Each converting channel has separated product
registers

- Support single/continuous/inserting mode

- Support external trigger mode

- 1 converted output comparator,
interrupt

Analog comparator (ACMPO0/1)

- 4 choices from positive end, negative end can
choose internal 1.2V/VDD

- Support hysteresis voltage choice :

10mV/20mV/60mV
- Support comparator output triggered EPWM brake
Programmable gain amplifier (PGAO0/1)
- 4 choices in positive end
- Output can connect to internal ADC channel and
the input of analog comparator

can generate

can generate

- Internal gain of : 4~32

Operational amplifier (OP0/1)

- Input can connect to internal 1.2V

- Output can connect to internal ADC channel and
the input of analog comparator

- Can set to comparator mode

Support security-related applications and functions

- Satisfy IEC60730 CLASS B

www.mcu.com.cn
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1.2 Product Comparison
Product CMS32M CMS32M CMS32M CMS32M CMS32M CMS32M CMS32M CMS32M
Peripherals 5510 5512 5524 5526 5526C 5533 5533E 5536
Supply power of built-in driver - 5~18V 16~30V 9~36V 5~36V 5.5~18V 5~20V 8~20V
Gate Driver - 3P+3N 3P+3N 3P+3N 3P+3N 6N 6N 6N
Integrated MOS N Y N N N N N N
Maximum power supply for
_ - 20V 30v 40V 40V 20V 25V 25V
driver
Maximum high side floating VB
- - - - - 90V 200V 225V
voltage
MCU working voltage 2.1V~5.5V
Max. clock frequency 64MHz
APROM 28/30/31/32KB®W
BOOT 0/1/2/4KB®W
Memory
Data Flash 1KB
SRAM 8KB
SysTick 1 (24-bit)
WDT 1
Timer
WWDT 1
TIMERO/1 2 (16/32-hit)
CRC CRC-16-CCITT
Enhanced
divider 32/ 32 bit
digital
CCP 2
peripherals
EPWM 6(16-bit)
Communi- UART 2
cation 12C 1
interfaces SSP/SPI 1
12bit-ADCO
(no. external 22,30 22 7,14 13,23 13 24 24 24
channels)
12bit-ADC1
Analog
(no. external 22,30 22 7,14 13,23 13 24 24 24
module
channels)
ACMP 2@ 2 1 1@, 2 1 2 2 2
OP 2 2 102 2 2 2 2 2
PGA 2 2 2@ 1@, 2 1 2 2 2
GPIOs 22 22 7,14 13, 23 13 24 24 24
LVR 1.9V/2.1V/2.6V
LvD 2.0V/2.2V[2.4V[2.7VI3.0VI3.7V
Working temperature -40~105C -40~85°C -40~105°C
SSOP24
SOP16 QFN40 QFN40
Packaging SSOP24 QFN40 TSSOP24 SSOP24 LQFP48
SSOP24 LQFP48 LQFP48
QFN40
www.mcu.com.cn 3/ 86 Rev.1.2.1
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1) Setthe APROM and BOOT space size by system configuration register, APROM and BOOT have max. space 32K.
2) Indicates number of analog modules, analog function is not achieved via pin’s 1/O, which subject to actual product.
3) Indicates SOP16 packaging has OP module 1.

4) Indicates the number of CMS32M5526S024/CMS32M5526TS024 comparator/PGA is 1.
5) The CMS32M5526xxx chip is relatively hot due to the driver chip itself. To ensure the normal operation of the MCU,

the chip's operating ambient temperature should not exceed 85°C.

Www.mcu.com.cn 4 | 86 Rev.1.2.1
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2. System Description

2.1 System Introduction

This series of products has integrated ARM® Cortex®-M0 with Nested Vectored Interrupt Controller. It has parallel I/O
interface (support normal input, pull up/down input, push-pull output, leakage opening output and can configure edge/level
triggered interrupt), timer (6-bit windowed watchdog timer, 32-bit watchdog timer, 2 programmable timer), SPI, 12C, UART,
PWM, CCP, ADC, ACMP, OPA, PGA and other devices. Their main features are as follows:

»  Max. 32KB FLASH memory space, max. 8KB SRAM memory,1KB FLASH data space.

»  Support BOOT and separated write-protection of programs, support hardware CRC verification of FLASH spatial

code, register protection with user-defined ID, hence it is more secure.

Provide choice of normal mode, sleep mode, deep sleep mode. It is more convenient and less power consuming.
Contain 32-bit hardware divider and 32-bit single period hardware multiplier to achieve faster calculation

Can configure any I/O interface as serial transmit/receive interface meanwhile, it can configure any 1/O interface as
input interface of ADC. Therefore, it is more convenient.

»  Contains enhanced PWM with dead-time insertion, duty cycle interval update and individual/ complementary/

synchronized output.

»  Contains strong analog IP such as 12-bit ADC with max. 1.2Msps, support analog comparator with choice

hysteresis, programmable gain amplifier with adjustable gain and operational amplifier.

Www.mcu.com.cn 51/ 86 Rev.1.2.1
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Reserved

Private Peripheral Bus

Register Map

OXFFFF_FFFF

O0xE010_0000

il

Private Peripheral Bus

Nested Vectored Interruput Controlle

OxEOO0O_EFO00

System Control Block

OxEO000_EDOO

Nested Vectored Interruput Controlle

OxEOO00_E100

SysTick System Timer

OxEO00_EO010

Reserved

AHB

<

0xE000_0000

0x5580_0000

System Control Block

OxEO00_EO008

AHB Bus

HWDIV Control

0x5500_0000

Reserved

0x5480_0000

GPI104 Control

0x5400_0000

GPIO3 Control

0x5380_0000

Reserved

APB

i
<

0x5000_0000

0x4E00_0000

GPIO2 Control

0x5300_0000

GPIO1 Control

0x5280_0000

GPIOO0 Control

0x5200_0000

Reserved 0x5180_0000
Reserved 0x5100_0000
Reserved 0x5080_0000

System Configuration

0x5000_0000

Reserved

8KB Sram
(Max)

Reserved

32KB on-chip Flash
(Max)

i
<

0x4000_0000

0x2000_2000

0x2000_0000

0x0000_8000

0x0000_0000

APB Bus

ADC1 Control

0x4D80_0000

ACMP Control

0x4D00_0000

OP/PGA Control

0x4C80_0000

Reserved 0x4C00_0000
Reserved 0x4B80_0000
Reserved 0x4B00_0000
EPWM Control 0x4A80_0000
CRC Control 0x4A00_0000
FMC Control 0x4980_0000
Reserved 0x4900_0000
Reserved 0x4880_0000
12C Control 0x4800_0000
WDT Control 0x4780_0000
Reserved 0x4700_0000
TIMER Control 0x4680_0000
Reserved 0x4600_0000
Reserved 0x4580_0000

UART1 Control

0x4500_0000

UARTO Control

0x4480_0000

Reserved 0x4400_0000
SSP/SPI Control 0x4380_0000
CCP Control 0x4280_0000
Reserved 0x4200_0000
WWDT Control 0x4180_0000
Reserved 0x4100_0000
Reserved 0x4080_0000
Reserved 0x4000_0000

www.mcu.com.cn
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2.3 System Structure

2.3.1 CMS32M5510

<_| LSI-40kHz

Systick

FLASH
30KB HWDIV CLK Generator
HSI-48/64MHz
AHB-Lite Bus
Test/Debug SRAM AHB TO APB
Interface BOR 8KB Bridge EFe

Analog Interface

sng adv

12-Bit ADCO
12-Bit ADC1 6 Channels EPWM
ACMP X 2
OP X2
PGA X 2
FMC
CRC Connector
WDT
b Yoo
16Bit/32Bit Timer X 2 SSPISPIX 1
7 1 86 Rev.1.2.1
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2.3.2 CMS32M5512

<_| LSI-40kHz

AR HWDIV CLK Generator Systick

32KB
HSI-48/64MHz

AHB-Lite Bus

SRAM AHB TO APB GPIO

Test/Debug
BOR 8KB Bridge

Interface

sng adv

Analog Interface

12-Bit ADCO

12-Bit ADC1
OP X2
PGAX 2

FMC
CRC
WDT
WWDT
16Bit/32Bit Timer X 2

Connector

12CX1

Www.mcu.com.cn 8 / 86 Rev.1.2.1
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4_| LSI-40kHz
Fa";é"‘ HWDIV CLK Generator Systick
<—| HSI-48/64MHz
AHB-Lite Bus
Test/Debug SRAM AHB TO APB
Interface B 8KB Bridge ©rie
GVDD
]
3
0
@
o)
&
Analog Interface L @i
’ P1_OUT
12-8it ADCO
12-it ADC1 N2_OouT
ACMP X 2
OP X2 P2_OUT
RERH] N3_OUT
P3_OUT
E% Connector
v UART X 2
"y 12C X 1
16Bit/32Bit Timer X 2 SSPISPIX 1
9/ 86 Rev.1.2.1
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<_| LSI-40kHz
F;;é” HWDIV CLK Generator Systick
<—| HSI-48/64MHz
AHB-Lite Bus
Lo 1 VDD5
P46
Test/Debug SRAM AHB TO APB
Interface ReR 8KB Bridge €A
|Gvop
3P3N 0
» Driver
3 ccPx 2
@
&
Analog nerBee P01 [H N1_IN N1 _OuT
P04 [+ P1_IN P1 OUT
12-Bit ADCO -
128t ADCL 6 Channels EPWM = 702 O TPN2IN N2_OUT
ACMP X 2 P06 [H P2_IN
OPX2 o ELTY P2_OUT
PEAX2 N N3_OUT
P47 [+ P3_IN U
P3_OUT
FMC
CRC Connector
B UARTX 2
o 12C X1
16Bit/32Bit Timer X 2 SSPISPIX 1

www.mcu.com.cn
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4_| LSI-40kHz
F3L§S3H HWDIV CLK Generator Systick
AHB-Lite Bus
Test/Debug SRAM AHB TO APB
Interface 2OR 8KB Bridge 2o
GVDD
>
3 cePX 2
= BOST3
G BOST2
§ T BOSTL
PO1 [} HINL GH1
Analog Interface T
Poa LM g €kl
12 BIARCO Pos OO i o
12-Bit ADC1 6 Channels EPWM PWMIL -'L GH2
ACMP X 2 P06 (] LINL GHS2
%§22 Po7 M2 g —— GL2
Pa7 CEM3L Y g g:gs
GL3
Deadtime
E% Connector & shoot
WDT through
WWDT UART X 2 &gate
16Bi/32Bit Timer X 2 12€ X1 o]
SSPISPIX 1
www.mcu.com.cn 11/ 86 Rev.1.2.1
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4_| LSI-40kHz
el HWDIV CLK Generator Systick
4_| HSI-48MHz
=
AHB-Lite Bus
Test/Debug SRAM AHB TO APB
Interface RO 8KB Bridge EHIO
GVDD
>
3 CCPX 2
@ BOST3
& BOST2
BOSTL
HINL % GH1
Analog Interface HINZ GHS1
GL1
12-Bit ADC1 HIN3 N
6 Channels EPWM GH2
Ag’:’li)é 2 LIN1 ] GHS2
PGAX 2 |ml LIN2 —D— GL2
] LIN3 i)
GHS3
GL3
Dead time
Eﬁ Connector & shoot
WDT through
UART X 2 & gatel
it/32Bi 12C X1 control
16Bit/32Bit Timer X 2 I e
www.mcu.com.cn 12 / 86 Rev.1.2.1
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3. Pin Configuration

3.1 Pin Description
3.1.1 CMS32M5510(SSOP24)

voD [ |1 U 24 ] vss
EPWM1/CCP1A/SPIO_MISO/SCLO/TXDO/RXDUTXD1/COPO/ANS/P13 [ | 2 23 [ ] P4O/AN25/TXD1/RXDLCCP1B/EPWM1/SWDDAT
EPWM4/CCPOA/SPIO_MOSI/SDAO/RXDL/TXDU/COPVANIP14 [ | 3 22 [ ] POO/ANO/TXDL/RXD1/TXDO/CTSO/SPIO_CLK/CCPOA/EPWM2/SWDCLK
EPWM5/CCPOA/SPIO_SS/SCLORXD1/TXDUAIP1/COP2ANI0/P15 [ | 4 21 [ ] POVANLTXD1/RXDURXDO/RTS0/SPI0_SS/ICCPOB/EPWMO/ADET
NRST/EPWM2/CCPOA/RXD1/TXDY/AOP3/CON/AN26/P43 [ | 5 20 [ ] PO4/AN2TXD1/RXDUCTS1/SPI0_SS/CCPOA/EPWMUSPIO_CLK
BKIN/EPWM4/CCPLA/SPIO_MISO/SCLO/CTSO/RXDUTXD1/AOP2/CIPO/AN20/P3L [ | 6 19 [ ] POS/AN3TXD1/RXDURTS1/SPI0_MOSI/CCPOB/EPWM2/ADE T/BOOT
BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/RXDL/TXD1/AOPY/CLPL/AN21/P32 [ | 7 18 [ | POG/AN4TXD1/RXDLSDAO/SPIO_MISO/CCPIA/EPWM3/CTS1
BKIN/EPWM3/CCPOA/SPIO_CLK/SDAO/TXDO/RXDUTXDL/AOO/CIP2AN22/P34 [ | 8 17 [ ] PO7/ANS/TXD1/RXDYSCLO/SPIO_CLK/CCP1B/EPWM4
CLKO/EPWMS/CCPOB/SPIO_SS/SCLO/RTSO/RXDUTXDVALO/CLN/AN23/P35 [ | 9 16 || P4TIAN29/TXDURXD1/RTSLY/SPI0_MOSI/CCP1B/EPWMS5
EPWM2/CCPOB/CTS0/SCLO/RXDO/RXDUTXDL/OP1_O/AN1UP16 [ | 10 15 | ] P25/AN17/0P0_P/TXD1/RXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O
EPWM4/CCP1A/RTSO/SDAOTXDO/RXDUTXDL/OP1_NAN12/P17 [ | 11 14 [ | P24/AN16/0P0O_N/TXDLRXDL/SDAO/CCP1AEPWM2
BKIN/EPWM5/CCP1B/SCLO/RXDO/RXDY TXDVOPL_P/AN13/P2L [ | 12 13 [ ] P23/AN15/0P0_O/TXD1/RXDL/SDAO/RTS UCCPOB/EPWM1

Www.mcu.com.cn 13 / 86 Rev.1.2.1



S Cmsemicon’

CMS32M55xx

3.1.2 CMS32M5512(QFN40)

g U
B[ U
8 INU
S INU
BNV
B[ INV
2V
BV
N INW
RCINW

NC 3 o[ W
VM 2 v W
VM 3 18 ]P25/AN17/0P0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O
VM £ [ 1P24/AN16/OP0O_N/RXD1/TXD1/SDAO/CCP1A/EPWM2
SWDCLK/EPWM2/CCPOA/SPI0_CLK/CTS0/TXD0O/TXD1/RXD1/ANO/POO £ QFN40 16 ]P23/AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWM1
SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25/P40 * 15[ 1P22/AN14/RXD1/TXD1/TXDO/SCLO/CTS1/CCPOA/EPWMO/SDAO

VDD[_*

GND[]

NRST/CTSI/EPWM1/CCPOA/TXDO/TXD1/RXD1/AN6/P10 |
RTS1/EPWMO/CCP1B/SPI0_CLK/SDAO/RXDO/TXD1/RXD1/A1PO/AN7/P12[|»

[ 1P21/AN13/OP1_P/RXD1/TXD1/RXD0/SCLO/CCP1B/EPWM5/BKIN
[ 1P17/AN12/OP1_N/RXD1/TXD1/TXDO/SDAO/RTS0/CCP1A/EPWM4
[ 1P16/AN11/OP1_O/RXD1/TXD1/RXD0/SCLO/CTS0/CCPOB/EPWM2
1 JP36/AN24/A0P0/COP3/RXD1/TXD1/CCP1A/EPWMO/CLKO

8 8

EPWMS5/CCPOA/SPIO_SS/SCLO/TXDL/RXD1/COP2/AIPLI/ANL0/P15 ©

NRST/EPWM2/CCPOA/TXD1/RXD1/CON/AOP3/AN26/P43 >

ADET/EPWMO0/CCPOB/SPI0_CLK/RXDO/TXD1/RXD1/C1P3/A1P2/AN19/P30 @

EPWM4/CCPOA/SPI0_MOSI/SDAO/T XD1/RXD1/COPL/ANS/P14 ~

NRST/EPWM1/CCPOB/TXDO/TXD1/RXD1/A1P3/AN27/P44 o

BKIN/EPWM4/CCP1A/SP10_MISO/SCLO/CT S0/TXD1/RXD1/C1PO/AOP2/AN20/P31 ~

CLKO/EPWMS/CCPOB/SPIO_SS/SCLO/RTSO/TXD1/RXDL/CIN/ALO/AN23/P35 5

BKIN/EPWMl/CCPlB/SPIO_MOSI/SDAO/RXDO/TXDI/RXDl/ClP1/AOP1/AN21/P32 @

BKIN/EPWM3/CCPOA/SP_IO CLK/SDAO/TXDO/TXD1/RXD1/C1P2/A00/AN22/P34 ©

EPWM1/CCP1A/SPI0_MISO/SCLO/TXDO/TXD1/RXD1/COPO/AN8/P13 =0

Www.mcu.com.cn 14 | 86 Rev.1.2.1
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3.1.3 CMS32M5524(SOP16)
BKIN/EPWM4/CCP1A/SPI0_MISO/SCLO/CTSO/TXD1/RXD1/C1PO/AOP2/AN20/P31 |1 U 16 [ ] P44/NRST/EPWM1/CCPOB/TXDO/TXD1/RXD1/ALP3/AN27
AN15/0P0_O/RXD1/TXD1/SDAO/RT S1/CCPOB/EPWM1/P23 [ |2 15[ Jvss
AN16/0P0_N/RXDL1/TXD1/SDAO/CCP1AEPWM2/P24 [ |3 14 ]vDbD
AN17/0P0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O/P25 [ |4 13 [ ]P40/SWDDAT/EPWM1/CCP1B/TXDL/RXD1/AN25
GvoD[ |5 12 [ ] POO/SWDCLK/EPWM2/CCPOA/SPI0_CLK/CTSO/TXDO/TXD1/RXD1/ANO
P3 OUT[ |6 11 N1 OUuUT
N3 OUT[ |7 10 ]P1_oUT
P2 ouT[__|8 9 IN2_ouT

Www.mcu.com.cn 15 / 86 Rev.1.2.1
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3.1.4 CMS32M5524(SSOP24)

BKIN/EPWM3/CCPOA/SPIO_CLK/SDAO/TXDO/TXDL/RXD1/C1P2/A00/AN22/P34 [ 1 24 [ P32/BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/TXDL/RXD1/C1P1/AOP1/AN21
CLKO/EPWMS5/CCPOB/SPI0_SS/SCLO/RTSO/TXD1/RXD1/CIN/ALO/AN23/P35 [ 2 23 [ ] P31/BKIN/EPWMA4/CCP1A/SPI0_MISO/SCLO/CTSO/TXD URXD1/C IPO/AOP2/AN20
AN11/OP1_O/RXDL/TXDL/RXDO/SCLO/CTSO/CCPOB/EPWM2/P16 | 3 22 ] PA4/NRST/EPWML1/CCPOB/TXDO/TXD1/RXD VALP3/AN27
AN12/0P1_N/RXD1/TXD1/TXDO/SDAO/RTSO/CCPIAEPWMA/PL7 [ 4 21 [ P43/NRST/EPWM2/CCPOA/TXD /RXD1/CON/AOP3/AN26
AN13/0P1_P/RXD1/TXD1/RXDO/SCLO/CCP1B/EPWMS/BKIN/P21 [ 5 20 VDD
AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWMIP23 | 6 SsoP24 19 [ JVss
AN16/0PO_N/RXD1/TXD1/SDAO/CCP1A/EPWM2/P24 | 7 18 [ ] PA0/SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25
AN17/0OPO_P/RXD1/TXD1/SCLO/SPIO_SS/CCP1B/EPWM3/C1_O/P25 [ 8 17 [ POO/SWDCLK/EPWM2/CCPOA/SPIO_CLK/CTSO/TXDO/TXD1/RXD1/ANO
GVDD[__] 9 16 [ INC
P3_OUT[ ] 10 15 [__JN1_OUT
N3_OUT ] 11 14 []P1_OUT
P2_OUT [ 12 13 N2 _OUT
Www.mcu.com.cn 16 / 86 Rev.1.2.1
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3.1.5 CMS32M5526(SSOP24/TSSOP24)

CLKO/EPWMS/CCPOB/SPI0_SS/SCLO/RTSO/TXD1/RXD1/CIN/ALO/AN23/P35 [ 1 J 24 [] P34/BKIN/EPWM3/CCPOA/SPIO_CLK/SDAO/TXDO/TXD1/RXD1/C1P2/A00/AN22
AN11/0P1_O/RXD1/TXD1/RXDO/SCLO/CTSO/CCPOB/EPWM2/P16 [ 2 23 [ P32/BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/TXDI/RXD1/C1P1/AOPL/AN21
AN12/0P1_N/RXD1/TXD1/TXDO/SDAO/RTSO/CCPIAIEPWMA/P17 [ 3 22 [ P31/BKINJEPWMA4/CCP1A/SPI0_MISO/SCLO/CTSO/TXD /RXD1/C1PO/AOP2/AN20
AN13/0P1_P/RXD1/TXD1/RXDO/SCLO/CCP1B/EPWMS/BKIN/P2L [ 4 21 [ P43/NRST/EPWM2/CCPOA/TXD URXD1/CON/AOP3/AN26

AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWMYP23 [ 5 20 ]VDD
AN16/0P0_N/RXD1/TXD1/SDAO/CCPIA/EPWM2/P24 [ 6 SSOP24 19 [~ P40/SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25
AN17/0OPO_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O/P25 [ 7 18 [ POO/SWDCLK/EPWM2/CCPOA/SPIO_CLK/CTSO/TXDO/TXD1/RXD1/ANO
Ve [ 8 17 [Jvss
Ve[| 9 16 [ 1VDD5
P3_OUT[] 10 15 [ IN1_OuUT
N3_OUT [ 11 14 ]P1_OUT
P2 OUT[] 12 13 [ IN2_OuT
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3.1.6 CMS32M5526C(SSOP24)

CLKO/EPWMS5/CCPOB/SPI0_SS/SCLO/RTSO/TXD1/RXD1/C1N/ALIO/AN23/P35 [
AN11/OP1_O/RXD1/TXD1/RXD0/SCLO/CTSO/CCPOB/EPWM2/P16 [
AN12/0OP1_N/RXD1/TXD1/TXDO/SDAO/RTSO/CCP1A/EPWM4/P17 | 22
AN13/0OP1_P/RXD1/TXD1/RXD0/SCLO/CCP1B/EPWMS/BKIN/P21 [ 21

1 24

2

3

4
AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWM1/P23[ | 5 20

6

7

8

9

23

AN16/0P0_N/RXD1/TXD1/SDAO/CCP1A/EPWM2/P24 [ | SSOP24 19

1 P34/BKIN/EPWM3/CCPOA/SPIO_CLK/SDAO/TXDO/TXD1/RXD1/C1P2/A00/AN22
[ 1 P32/BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/TXD1/RXD1/C1P1/AOP1/AN21
[ 1 P31/BKIN/EPWM4/CCP1A/SPI0_MISO/SCLO/CTS0/TXD1/RXD1/C1P0/AOP2/AN20
[ 1 P43/NRST/EPWM2/CCPOA/TXD 1/RXD1/CON/AOP3/AN26

[_1vDD

[1 PAO/SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25

AN17/0OP0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O/P25 | 18 [ 1 POO/SWDCLK/EPWM2/CCPOA/SPIO0_CLK/CTSO/TXDO/TXD1/RXD1/ANO
Ve ] 17 [1VSS
Va2 ] 16 [ 1VDD5
P3_OUT[_] 10 15 [ 1N1_OuT
N3_OUT[_| 11 14 1P1_OUT
P2 OUT [ 12 13 [ IN2_OuT
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CMS32M55xx

3.1.7 CMS32M5526(QFN40)

EEEEFEE
5>>5>2>D>
0,0 0 O O O
oddadonooo
ﬁ i ﬁ ﬁ ﬁ ﬁ ﬁ i i ﬁ
30 29 28 27 26 25 24 23 2 21
VSS 31 2 NC
VDD5 32 19 1Veg2
SWDCLK/EPWM2/CCPOA/SPI0_CLK/CTSO/TXD0O/TXD1/RXD1/ANO/POO [z B[ 1Vep1
SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25/P40 =+ 17[]P26/AN18/RXD1/TXD1/SP10_CLK/CCPOA/EPWM4/CO_O
VDD 25 QFN40 16 P25/AN17/0P0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O
VSS 36 15 P24/AN16/0P0_N/RXD1/TXD1/SDAO/CCP1A/EPWM2

NRST/CTS1/EPWM1/CCPOA/TXDO/TXD1/RXD1/AN6/P10 |
RTS1/EPWMO/CCP1B/SPI0_CLK/SDAO/RXDO/TXD1/RXD1/A1PO/AN7/P12 [
EPWM1/CCP1A/SPI0O_MISO/SCLO/TXDO/TXD1/RXD1/COPO/ANS/P13[ ]
EPWM4/CCPOA/SPI0_MOSI/SDAO/TXD1/RXD1/COP1/AN9/P14 ]

Ed

Ed

20

[ 1P23/AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWM1

[ 1P22/AN14/RXD1/TXD1/TXD0/SCLO/CTS1/CCPOA/EPWMO/SDAO
[ 1P21/AN13/OP1_P/RXD1/TXD1/RXD0/SCLO/CCP1B/EPWMS5/BKIN
[ 1P17/AN12/0P1_N/RXD1/TXD1/TXDO/SDAO/RTSO/CCP1A/EPWM4

NRST/EPWM2/CCPOA/TXD1/RXD1/CON/AOP3/AN26/P43 ~

EPWM5/CCPOA/SPIO_SS/SCLO/TXD1/RXD1/COP2/A1P1/AN10/P15 =0
ADET/EPWMO0/CCPOB/SPI0_CLK/RXDO/TXD1/RXD1/C1P3/A1P2/AN19/P30 ©

NRST/EPWM1/CCPOB/TXDO/TXDL/RXD1/AIP3I/AN27/P44 >

BKIN/EPWM4/CCP1A/SPI0_MISO/SCLO/CTS0/TXD1/RXD1/C1P0/AOP2/AN20/P31 @

AN24/AOPO/COP3/RXD1/TXD1/CCPIA/EPWMO/CLKO/P36 ©

AN11/OP1_O/RXD1/TXD1/RXDO0/SCLO/CTS0/CCPOB/EPWM2/P16 5

CLKO/EPWMS/CCPOB/SPI0_SS/SCLO/RTSO/TXD1/RXDL/C1N/ALO/AN23/P35 3

BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/T XD1/RXD1/C1P1/AOPUAN21/P32 >

BKIN/EPWM3/CCPOA/SPI0_CLK/SDAO/TXDO/TXDL/RXDL/C1P2/A0O/AN22/P34 ~
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CMS32M55xx

3.1.8 CMS32M5533/CMS32M5533E (QFN40)

o 3
= N = ™
NONNDNDD o o
IOIIOII
[ONNONONSNOUNONONONO)
0 2% B2 % 5 2B2A
GH1 31 20 GVDD
BOST1 32 19 PGND
SWDCLK/EPWM2/CCPOA/SPI0_CLK/CTSO0/TXDO/TXD1/RXD1/ANO/P0O0 3 18 P46/AN28/RXD1/TXD1/BKIN/SPI0_MISO/CCP1A/EPWM2
SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25/P40 34 17 P26/AN18/RXD1/TXD1/SPI0_CLK/CCPOA/EPWM4/C0_O
VDD 35 EN4O 16 P25/AN17/0P0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O
NRST/CTS1/EPWM1/CCPOA/TXDO/TXD1/RXD1/AN6/P10 s Q 15[ 1P24/AN16/OP0_N/RXD1/TXD1/SDA0/CCP1A/EPWM2

RTS1/EPWMO/CCP1B/SPI0_CLK/SDAO/RXDO/TXD1/RXD1/A1PO/AN7/P12[ |
VSS[]

EPWM1/CCP1A/SPI0O_MISO/SCLO/TXDO/TXD1/RXD1/COPO/ANS/P13 [ ]
EPWM4/CCPOA/SPI0_MOSI/SDAO/TXD1/RXD1/COP1/AN9/P14 [ ]

8 8 9

[ 1P23/AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWM1

[ 1P22/AN14/RXD1/TXD1/TXD0/SCLO/CTS1/CCPOA/EPWMO/SDAO
[ 1P21/AN13/OP1_P/RXD1/TXD1/RXD0/SCLO/CCP1B/EPWMS/BKIN
[ 1P17/AN12/OP1_N/RXD1/TXD1/TXD0O/SDAO/RTS0/CCP1A/EPWM4

NRST/EPWM2/CCPOA/TXD1/RXD1/CON/AOP3/AN26/P43 ~

EPWMS5/CCPOA/SPIO_SS/SCLO/TXD1/RXD1/COP2/A1P1/AN10/P15 = O
ADET/EPWMO0/CCPOB/SPI0_CLK/RXDO/TXD1/RXD1/C1P3/A1P2/AN19/P30 ©

NRST/EPWM1/CCPOB/TXDO/TXD1/RXD1/ALP3/AN27/P44 ] ~

BKIN/EPWM4/CCP1A/SPI0_MISO/SCLO/CT S0/TXD1/RXD1/C1P0/AOP2/AN20/P31 @

AN24/AOPO/COP3/RXD1/TXD1/CCP1A/EPWMO/CLKO/P36 | ©

AN11/0OP1_O/RXD1/TXD1/RXDO/SCLO/CTSO/CCPOB/EPWM2/P16 |5

CLKO/EPWMS/CCPOB/SPI0_SS/SCLO/RTSO/TXD1/RXDL/CIN/ALO/AN23/P35]=

BKIN/EPWMl/CCPlB/SPIOAMOSI/SDAOIRXDOfTXDlIRXDl/ClPllAOPllANZlIP32 g

BKIN/EPWM3/CCPOA/SPI0_CLK/SDAO/TXDO/TXD1/RXD1/C1P2/A00/AN22/P34 |~
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3.1.9 CMS32M5533/CMS32M5533E (LQFP48)

NC[—]

NC[]

NC—]

VSS[|
SWDCLK/EPWM2/CCPOA/SPI0_CLK/CTS0/TXDO/TXD1/RXD1/ANO/POO ]
SWDDAT/EPWM1/CCP1B/TXD1/RXD1/AN25/P40 ]

VDD

NRST/CTS1/EPWM1/CCPOA/TXDO/TXD1/RXD1/AN6/P10 |
RTS1/EPWMO/CCP1B/SPI0_CLK/SDAO/RXDO/TXD1/RXD1/A1PO/AN7/P12[ ]
NC[]

NC[]

NC[]

8 BOST1

& GH1

® GHS1

8 BOST2

8 1GH2

2 JGHS2
g 1BOST3
8[ 1GH3

8 1GHS3

LQFP48

y GL1

3 GL2

& GL3

[ 1GVDD

[ IPGND

[ 1P46/AN28/RXD1/TXD1/BKIN/SPI0O_MISO/CCP1A/EPWM2

[ 1P26/AN18/RXD1/TXD1/SPI0_CLK/CCPOA/EPWM4/CO_O

[ 1P25/AN17/OP0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O
[ 1P24/AN16/OP0_N/RXD1/TXD1/SDAO/CCP1A/EPWM2

[ 1P23/AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWM1

[ 1P22/AN14/RXD1/TXD1/TXD0/SCLO/CTS1/CCPOA/EPWMO/SDAO
[ 1P21/AN13/OP1_P/RXD1/TXD1/RXD0/SCLO/CCP1B/EPWMS5/BKIN
[ 1P17/AN12/OP1_N/RXD1/TXD1/TXDO/SDAO/RTSO/CCP1A/EPWM4
[ 1P16/AN11/OP1_O/RXD1/TXD1/RXD0/SCLO/CTS0/CCPOB/EPWM2
[ 1P36/AN24/A0P0/COP3/RXD1/TXD1/CCP1A/EPWMO/CLKO

EPWMS/CCPOA/SPI0_SS/SCLO/TXD1/RXD1/COP2/ALPL/AN10/P15 o

EPWM4/CCPOA/SPI0_MOSI/SDAO/T XD1/RXD1/COPL/ANO/P14 ~

EPWM1/CCP1A/SPI0_MISO/SCLO/TXDO/TXD1/RXD1/COPO/AN8/P13 =~ O

NRST/EPWM2/CCPOA/TXD1/RXD1/CON/AOP3/AN26/P43 -

ADET/EPWMO0/CCPOB/SPI0_CLK/RXDO/TXD1/RXD1/C1P3/A1P2/AN19/P30 @

NC ~
NC @

BKIN/EPWM4/CCP1A/SPI10_MISO/SCLO/CT S0/TXD1/RXD1/C1P0O/AOP2/AN20/P31 ©

NRST/EPWM1/CCPOB/TXDO/TXD1/RXD1/AIP3/AN27/P44 o

BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/T XD1/RXD1/C1P1/AOPL/AN21/P32 5

BKIN/EPWM3/CCPOA/SPI0_CLK/SDAO/TXDO/TXD1/RXD1/C1P2/A00/AN22/P34 5

CLKO/EPWMS/CCPOB/SPI0_SS/SCLO/RTSO/TXD1/RXD1/IC1N/ALO/AN23/P35 3

www.mcu.com.cn

21/ 86

Rev.1.2.1



S Cmsemicon’
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3.1.10 CMS32M5536(LQFP48)

ool Al o

NHDNDNNDYOND g om

OIIOIIOITI _JJ

S RCRCR-RURUN-RURCRURORC]

TELEEETTETE
NCL__& 2[__1GVDD
NC__= [ JPGND
NC__= 2[]P46/AN28/RXD1/TXD1/BKIN/SPI0_MISO/CCP1A/EPWM2
VSS[_]« 2 ]P26/AN18/RXD1/TXD1/SPI0_CLK/CCPOA/EPWM4/CO_O

SWDCLK/EPWM2/CCPOA/SPI0_CLK/CTS0/TXDO/TXD1/RXD1/ANO/POOL__]4 2[]P25/AN17/0P0_P/RXD1/TXD1/SCLO/SPI0_SS/CCP1B/EPWM3/C1_O
SWDDAT/EPWM1/CCP1B/TXDL/RXD1/AN25/P40 [+ LQFP48 19[]P24/AN16/0OP0_N/RXD1/TXD1/SDAO/CCP1A/EPWM2
VDD« 18] ]P23/AN15/0P0_O/RXD1/TXD1/SDAO/RTS1/CCPOB/EPWM1
NRST/CTSU/EPWML/CCPOA/TXDO/TXD1/RXD1/ANG/P10 |« 17[]P22/AN14/RXD1/TXD1/TXDO/SCLO/CTS1/CCPOA/EPWMO/SDAO
RTS1/EPWMO/CCP1B/SPI0_CLK/SDAO/RXDO/TXD1L/RXD1/ALPO/AN7/P12 |4 15[ ]P21/AN13/0OP1_P/RXD1/TXD1/RXD0/SCLO/CCP1B/EPWMS/BKIN
NCL__]4 15[ ]P17/AN12/OP1_N/RXD1/TXD1/TXDO/SDAO/RTSO/CCP1A/EPWM4
NC__]« 14[]P16/AN11/OP1_O/RXD1/TXD1/RXDO/SCLO/CTSO/CCPOB/EPWM2
NCL__|# 13[ ] P36/AN24/A0P0/COP3/RXD1/TXD1/CCP1A/EPWMO/CLKO
1

NC ~
NC w

EPWMS5/CCPOA/SPIO_SS/SCLO/TXDL/RXD1/COP2/AIPL/ANIO/P15 ©
BKIN/EPWM4/CCP1A/SP10_MISO/SCLO/CT S0/TXD1/RXD1/C1P0/AOP2/AN20/P31 ©

NRST/EPWM2/CCPOA/TXD1/RXD1/CON/AOP3/AN26/P43 >

ADET/EPWMO0/CCPOB/SPI0_CLK/RXDO/TXD1/RXD1/C1P3/A1P2/AN19/P30 @

EPWM4/CCPOA_/SPIO MOSI/SDAO/TXD1/RXD1/COP1/AN9/P14 ~

NRST/EPWM1/CCPOB/TXDO/TXDL/RXD1/AIPI/AN27/P44 >

CLKO/EPWMS/CCPOB/SISIOASS/SC LO/RTSO/TXD1/RXD1/C1N/A1O/AN23/P35 8

BKIN/EPWM1/CCP1B/SPI0_MOSI/SDAO/RXDO/T XD1/RXD1/C1P1/AOPL/AN21/P32 5

BKIN/EPWM3/CCPOA/SPI0_CLK/SDAO/TXDO/TXD1/RXD1/C1P2/A00/AN22/P34

EPWM1/CCP1A/SPI0_MISO/SCLO/TXDO/TXD1/RXD1/COPO/AN8/P13 -~ O
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Pin functions Description

Pin name Symbol description
1/0 Digital input/output.
I Digital input.
(@) Digital output.
Al Analog input.
AO Analog output.
P GND or VDD

3.2.1 CMS32M5510/12/24/26/26C Function description

Pin Number
5510 | 5512 5524 5526C 5526 Pin Pin Description
SSOP | QFN | SOP | SSOP | SSOP STSS%'?SI QFN name type

24 40 16 24 24 o4 40
P13 1/0 General input/output pin
AN8 Al ADC analog input pin 8
COPO Al ACMPO positive input channel 0
ECAPOO | ﬁgmigﬁﬂfglve input channel 0 as
TXD1 (@) UART1 data output pin

2 1 - - - - 39 RXD1 | UART1 data input pin
TXDO O UARTO data output pin
SCLO 1/0 12CO0 clock input/output pin
SPIO_MISO | I/O SPI0 master input/ slave output pin
CCP1A /0 FC):i(n:Pl input capture/ PWM output A
EPWM1 (@) EPWM output channell
P14 1/0 General input/output pin
AN9 Al ADC analog input pin
COoP1 Al ACMPO positive input channel 1
ECAPO1 | ﬁgngrﬂafglve input channell as

3 2 ) ) ) ) 40 TXD1 O UART1 data output pin
RXD1 | UART1 data input pin
SDAO 1/0 12C0 data input/output pin
SPI0O_MOSI | I/0 SPI0 master output/slave input pin
CCPOA 1/0 CCPO input capture/PWM output A pin
EPWM4 O EPWM output channel 4
P15 110 General input/output pin
AN10 Al ADC analog input channel 10
CoP2 Al ACMPO positive input channel 2
ECAPO2 | ﬁlcr):mlzgr?tﬂfietive input channel 2 as

4 3 ) ) ) ) 1 AlP1 Al PAG1 positive input channel 1
TXD1 (@) UART1 data output pin
RXD1 I UART1 data input pin
SCLO 1/0 12CO0 clock input/output pin
SPI0_SS 1/0 SPIO0 slave select pin
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CCPOA 1/0 CCPO input capture/PWM output A pin
EPWM5 (@) EPWM output channel 5
P43 1/0 General input/output pin
AN26 Al ADC analog input channel 26
CON Al ACMPO negative input channel
AOP3 Al PAGO positive input channel 3

5 4 - 21 21 21 2 TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin
NRST | External reset pin
CCPOA 1/0 CCPO input capture/PWM output A pin
EPWM2 (@) EPWM output channel2
P30 1/0 General input/output pin
AN19 Al ADC analog input channel 19
C1P3 Al ACMPL1 positive input channel 3
ECAP13 | ﬁg%i;pﬁﬂfgive input channel 3 as
A1P2 Al PAG1 positive input channel 2

) 5 ) ) ) ) 3 TXD1 O UART1 data output pin
RXD1 | UART1 data input pin
RXDO | UARTO data input pin
SPIO_CLK 1/0 SPIO clock input/output pin
CCPOB 1/0 CCPO input capture/PWM output B pin
EPWMO (@) EPWM outputchannelO
ADET | ADC external enabled digital input
P44 1/0 general input/output pin
AN27 Al ADC analog input channel 27
A1P3 Al PAGL1 positive input channel 3
TXD1 (@) UART1 data output pin

_ 6 16 22 _ _ 4 RXD1 | UART1 data input pin
NRST | External reset pin
TXDO (@) UARTO data output pin
CCPOB /0 ;:i(rfpo input capture/ PWM output B
EPWM1 (@) EPWM outputchannell

20,21
- 31 - 16 - - 22, NC - Not connected
23,30

P31 1/0 General input/output pin
AN20 Al ADC analog input channel 20
C1PO Al ACMPL1 positive input channel 0
ECAP10 | ﬁ\imi;pﬁﬂfgive input channel 0 as
AOP2 Al PAGO positive input channel 2
TXD1 (@) UART1 data output pin

6 7 1 23 22 22 5 | RXD1 | UART1 data input pin
CTSO | UARTO clear to send pin
SCLO 1/0 12CO0 clock input/output pin
SPIO_MISO | I/O0 SPI0 master input/slave output pin
CCP1A 1/0 CCP input capture/PWMOoutput A pin
BKIN | EPWM brake input
EPWM4 O EPWM outputchannel4
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P32 1/0 General input/output pin
AN21 Al ADC analog input channel 21
ClP1 Al ACMPL1 positive input channel 1
ECAP11 | ﬁl(;mz;&ﬂ?glve input channell as
AOP1 Al PAGO positive input channel 1
TXD1 (@) UART1 data output pin
7 8 - 24 23 23 RXD1 | UART1 data input pin
RXDO | UARTO data input pin
SDAO 1/0 12C0 data input/output pin
SPIO_MOSI | 1/O SPI0 master output/slave input pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
BKIN | EPWM brake input
EPWM1 (@] EPWM output channel 1
P34 1/0 General input/output pin
AN22 Al ADC analog input channel 22
C1pP2 Al ACMP1 positive input channel 2
ECAP12 | ﬁﬁmzzﬁﬂflewe input channel 2as
AO0O AO PAGO output channel
TXD1 (@) UART1 data output pin
8 9 - 1 24 24 RXD1 | UART1 data input pin
TXDO O UARTO data output pin
SDAO 1/0 12C0 data input/output pin
SPIO_CLK 1/0 SPIO clock input/output pin
CCPOA 1/0 CCPO input capture/PWM output A pin
BKIN | EPWM brake input
EPWM3 (@) EPWM output channel 3
P35 1/0 General input/output pin
AN23 Al ADC analog channel23
CIN Al ACMP1 negative input channel
A10 AO PAG1 output channel
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin
9 10 - 2 1 1
RTSO (@) UARTO request to send pin
SCLO 1/0 SPIO clock input/output pin
SPIO_SS 1/0 SPIO slave select pin
CCPOB 1/0 CCPO input capture/PWM output B pin
EPWM5 (@) EPWM output channel 5
CLKO (@) System clock output pin
P36 1/0 General input/output pin
AN24 Al ADC analog channel 23
COP3 Al ACMPO positive input channel 3
ECAPO3 | ﬁgmigpﬁﬂitive input channel 3as
. 11 . . . . AOPO Al PAGO positive input channel 0
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin
CCP1A 1/0 CCP1 input capture/PWM output A pin
EPWMO (@) EPWM output channel 0
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CLKO (@) System clock output pin
P16 1/0 General input/output pin
AN11 Al ADC analog channelll
OP1 O AO OPAL1 output channel
TXD1 (@] UART1 data output pin
RXD1 | UART1 data input pin

10 12 - 3 2 2 10 - -
RXDO | UARTO data input pin
SCLO 1/0 12C0 clock input/output pin
CTSO | UARTO clear to send pin
CCPOB 1/0 CCPO input capture/PWM output B pin
EPWM2 (@) EPWM output channel2
P17 1/0 General input/output pin
AN12 Al ADC analog channell12
OP1_N Al OPAL1 negative input
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin

11 13 - 4 3 3 11
TXDO O UARTO data output pin
SDAO 1/0 12C0 data input/output pin
RTSO O UARTO request to send pin
CCP1A 1/0 CCP1 input capture/PWM output A pin
EPWM4 O EPWM output channel4
P21 1/0 General input/output pin
AN13 Al ADC analog channell13
OP1_P Al OPAL1 positive input
TXD1 O UART1 data output pin
RXD1 | UART1 data input pin

12 14 - 5 4 4 12 - -
RXDO | UARTO data input pin
SCLO 1/0 12CO0 clock input/output pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
BKIN | EPWM brake input
EPWM5 (@) EPWM output channel5
P22 1/0 general input/output pin
AN14 Al ADC analog channel 14
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin

) 15 ) ) ) ) 13 TXDO (@) UARTO data output pin
SCLO 1/0 12CO0 clock input/output pin
CTS1 | UARTO clear to send pin
CCPOA 1/0 CCPO input capture/PWM output A pin
EPWMO (@) EPWM output channel 0
SDAO 110 12C0 data input/output pin
P23 1/0 General input/output pin
AN15 Al ADC analog channell5
OP0_O AO OPAO output channel
TXD1 (@) UART1 data output pin

13 16 2 6 5 5 14
RXD1 I UART1 data input pin
SDAO 1/0 12C0 data input/output pin
RTS1 (@) UART1 request to send pin
CCPOB 1/0 CCPO input capture/PWM output B pin
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EPWM1 (@) EPWM output channell
P24 1/0 General input/output pin
AN16 Al ADC analog channell6
OPO_N Al OPAO negative input channel
" 17 3 . 5 5 15 TXD1 (@] UART1 data output pin
RXD1 | UART1 data input pin
SDAO 1/0 12C0 data input/output pin
CCP1A 1/0 CCP1 input capture/PWM output A pin
EPWM2 (@] EPWM output channel2
P25 1/0 General input/output pin
AN17 Al ADC analog channell7
OPO_P Al OPAO positive input channel
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin
15 18 4 8 7 7 16 - -
SCLO 1/0 12CO0 clock input/output pin
SPIO_SS 1/0 SPIO slave select pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
EPWM3 (@) EPWM output channel3
C1_0 O ACMP1 output channel
P26 1/0 General input/output pin
AN18 Al ADC analog channel 18
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin
) ) ) ) ) ) o SPIO_CLK 1/0 SPIO clock input/output pin
CCPOA 1/0 CCPO input capture/PWM output A pin
EPWM4 O EPWM output channel 4
Co_O (@) ACMPO output channel
- - 5 9 - - - GVDD P Internal generated power supply pin
- - - - 18 Vee1 P 5V power supply terminal
- - - - 19 VeB2 P Drive power supply terminal
- 1%,2 - - - - - W (@) W phase output
) 2:;,2 ) ) ) ) ) NW o \S/\(/)-uprr;aesgollzw-sme N power tube
- 23;,2 - - - - - \% (@) V phase output
25,2 V-phase low-side N power tube
i 6 i i i i ) NV o source pole
27,2 U-phase low-side N power tube
i 8 j j j j ) NU o source pole
- 2%’3 - - - - - u @) U phase output
- 2232 - - - - - VM P Power side
24 38 15 19 17 17 31,36 | VSS/GND P Voltage source supply(ground)
P00 110 General input/output pin
ANO Al ADC analog channel 0
TXD1 (@) UART1 data output pin
2 35 12 17 18 18 33 RXD1 | UART1 data input pin
TXDO (@) UARTO transmit data output pin
CTSO | UARTO clear to send pin
SPIO_CLK 1/0 SPIO clock input/output pin
CCPOA 1/0 PWMO input capture/PWM output A
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pin
EPWM2 ) EPWM output channel2
SWDCLK | ﬁ]\:)vu[t) FE)irnogrammlng, debugging clock
P40 1/0 General input/output pin
AN25 Al ADC analog input channel 25
TXD1 (@) UART1 data output pin
23 36 13 18 19 19 34 RXD1 | UART1 data input pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
EPWM1 0] EPWM output channell
SWDDAT /0 ﬁl\évu[t)jé)l:?r?urtagwirrping, debugging data
1 37 14 20 20 20 35 VDD P Power supply
- - - - 16 16 32 VDD5 P 5V Poweroutput
P10 1/0 General input/output pin
AN6 Al ADC analog input channel 6
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin
- 39 - - - - 38 TXDO O UARTO data output pin
NRST | External reset pin
CCPOA 1/0 CCPO input capture/PWM output A pin
EPWM1 O EPWM output channell
CTS1 | UART1 clear to send pin
P12 1/0 General input/output pin
AN7 Al ADC analog input pin7
A1PO Al PAG1 positive input channel 0
TXD1 O UART1 data output pin
RXD1 | UART1 data input pin
- 40 - - - 37 RXDO | UARTO data input pin
SDAO 110 12C0 data input/output pin
SPI0_CLK 1/0 SPI0 clock input/output pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
EPWMO (@) EPWM output channel 0
RTS1 (@) UART1 request to send pin
- - 6 10 10 10 24 P3_OUT (@) P3 output signal
- - 7 11 11 11 25 N3_OUT (@) N3 output signal
- - 8 12 12 12 26 P2_OUT O P2 output signal
- - 9 13 13 13 27 N2_OuUT (@) N2 output signal
- - 10 14 14 14 28 P1_OUT (@) P1 output signal
- - 11 15 15 15 29 N1_OUT (@) N1 output signal
PO1 1/0 General input/output pin
AN1 Al ADC analog channel 1
TXD1 (@) UART1 data output pin
RXD1 I UART1 data input pin
1 ) ) ) ) ) ) RXDO | UARTO data input pin
RTSO (@) UARTO request to send pin
SPI0_SS 110 SPIO0 salve select pin
CCPOB 1/0 CCPO input capture/PWM output B pin
EPWMO (@) EPWM output channel 0
ADET | ADC external enable digital input
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P04 1/0 General input/output pin
AN2 Al ADC analog channel 2
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin

20 - - - - - CTs1 | UART1 request to send pin
SPI0_SS 1/0 SPIO salve select pin
CCPOA 1/0 CCPO input capture/PWM output B pin
EPWM1 (@] EPWM output channel 1
SPI0_CLK 1/0 SPIO0 clock input/output pin
P05 1/0 General input/output pin
AN3 Al ADC analog channel 3
TXD1 (@] UART1 data output pin
RXD1 | UART1 data input pin

19 ) ] ] ) ) RTS1 (@) UART1 request to send pin
SPIO_MOSI | I/O SPI0 master input/slave output pin
CCPOB 1/0 CCPO input capture/PWM output B pin
EPWM2 O EPWM output channel 2f
BOOT | BOOT configuration input pin
ADET | ADC external enable digital input
P06 1/0 General input/output pin
AN4 Al ADC analog channel 4
TXD1 (@) UART1 data output pin
RXD1 | UART1 data input pin

18 - - - - - SDAO 1/0 12C0 data input/output pin
SPIO_MISO | I/O SPI0 master input/slave output pin
CCP1A 1/0 CCP1 input capture/PWM output A pin
EPWM3 (@) EPWM output channel 1
CTS1 | UART1 request to send pin
P07 1/0 General input/output pin
AN5 Al ADC analog channel 5
TXD1 (@) UART1 data output pin

17 ) ) ) ) ) RXD1 | UART1 data input pin
SCLO 1/0 12CO0 clock input/output pin
SPIO_CLK 1/0 SPIO clock input/output pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
EPWM4 (@) EPWM output channel 4
P47 1/0 General input/output pin
AN29 Al ADC analog output 29
TXD1 (@) UART1 data output pin

16 ) ] ] ) ) RXD1 | UART1 data input pin
RTS1 (@) UART1 request to send pin
SPIO_MOSI | I/O SPI0 master input/slave output pin
CCP1B 1/0 CCP1 input capture/PWM output B pin
EPWM5 (@) EPWM output channel 5
P46 110 General input/output pin
AN28 Al ADC analog output 28

- - - - - - TXD1 (@) UART1 data output pin

RXD1 | UART1 data input pin
SPI0O_MISO | I/0 SPI0 master output/slave input pin
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CCP1A 1/0 CCP1 input capture/PWM output A pin

BKIN | EPWM brake input

EPWM2 (@) EPWM output channel 2
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3.2.2 CMS32M5533/33E/36 Function description
Pin number _ _
5533/5533E 5536 ngﬁe t)r/);)ne description
LQFP48 | QFN40 | LQFP48
P13 I/10 General input/output pin
AN8 Al ADC analog input pin 8
COPO Al ACMPO positive input channel 0
ECAPOO I ACMPO positive input channel 0 as input capture
TXD1 (0] UART1 data output pin
1 39 1 RXD1 I UART1 data input pin
TXDO (0] UARTO data output pin
SCLO I/0 12CO0 clock input/output pin
SPI0_MISO I/0 SPI0 master input/ slave output pin
CCP1A I/O | CCP1 input capture/ PWM output A pin
EPWM1 (0] EPWM output channell
P14 I/O General input/output pin
AN9 Al ADC analog input pin
CoP1 Al ACMPO positive input channel 1
ECAPO1 I ACMPO positive input channell as input capture
) 40 ) TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
SDAO I/0 I2CO0 data input/output pin
SPI0O_MOSI I/O | SPIO master output/slave input pin
CCPOA I/O | CCPO input capture/PWM output A pin
EPWM4 (0] EPWM output channel 4
P15 I/O | General input/output pin
AN10 Al ADC analog input channel 10
CoP2 Al ACMPO positive input channel 2
ECAPO02 I ACMPO positive input channel 2 as input capture
AlP1 Al PAG1 positive input channel 1
3 1 3 TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
SCLO I/O I12C0 clock input/output pin
SPI0_SS 1/0 SPIO0 slave select pin
CCPOA 1/0 CCPO input capture/PWM output A pin
EPWM5 (0] EPWM output channel 5
P43 I/O General input/output pin
AN26 Al ADC analog input channel 26
CON Al ACMPO negative input channel
AOP3 Al PAGO positive input channel 3
4 2 4 TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
NRST I External reset pin
CCPOA I/0 CCPO input capture/PWM output A pin
EPWM2 (0] EPWM output channel2
P30 I/0 General input/output pin
5 3 5 AN19 Al ADC analog input channel 19
C1P3 Al ACMP1 positive input channel 3
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Pin number _ _
5533/5533E 5536 ngxe tf/’l'o”e description
LQFP48 | QFN40 | LQFP48
ECAP13 I ACMPL1 positive input channel 3 as input capture
Al1P2 Al PAG1 positive input channel 2
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
RXDO I UARTO data input pin
SPI0_CLK I/0 SPI0 clock input/output pin
CCPOB I/0 CCPO input capture/PWM output B pin
EPWMO (0] EPWM outputchannelO
ADET I ADC external enabled digital input
P44 I/0 general input/output pin
AN27 Al ADC analog input channel 27
A1P3 Al PAG1 positive input channel 3
TXD1 (0] UART1 data output pin
6 4 6 RXD1 I UART1 data input pin
NRST I External reset pin
TXDO (0] UARTO data output pin
CCPOB I/O | CCPO input capture/ PWM output B pin
EPWM1 (0] EPWM outputchannell
sm | e
46 ’47 4 - 38,39,4 | NC - Not connected
18 ’ 6,47,48
P31 I/O | General input/output pin
AN20 Al ADC analog input channel 20
C1PO Al ACMP1 positive input channel 0
ECAP10 I ACMPL1 positive input channel 0 as input capture
AOP2 Al PAGO positive input channel 2
TXD1 (0] UART1 data output pin
9 5 9 RXD1 I UART1 data input pin
CTSO I UARTO clear to send pin
SCLO 1/0 I12CO clock input/output pin
SPI0_MISO 1/0 SPI0 master input/slave output pin
CCP1A I/O CCP input capture/PWMOoutput A pin
BKIN I EPWM brake input
EPWM4 (0] EPWM outputchannel4
P32 1/0 General input/output pin
AN21 Al ADC analog input channel 21
ClP1 Al ACMP1 positive input channel 1
ECAP11 I ACMP1 positive input channell as input capture
AOP1 Al PAGO positive input channel 1
TXD1 (0] UART1 data output pin
10 6 10 - -
RXD1 I UART1 data input pin
RXDO I UARTO data input pin
SDAO I/O I12C0 data input/output pin
SPI0_MOSI I/O | SPIO master output/slave input pin
CCP1B I/O | CCP1 input capture/PWM output B pin
BKIN I EPWM brake input
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Pin number _ _
5533/5533E 5536 ngﬁe tf/’l'o”e description
LQFP48 | QFN40 | LQFP48
EPWM1 (0] EPWM output channel 1
P34 I/0 General input/output pin
AN22 Al ADC analog input channel 22
C1P2 Al ACMPL1 positive input channel 2
ECAP12 I ACMPL1 positive input channel 2as input capture
A0O AO | PAGO output channel
TXD1 (0] UART1 data output pin
11 7 11 RXD1 I UART1 data input pin
TXDO (0] UARTO data output pin
SDAO I/0 I12CO0 data input/output pin
SPI0_CLK I/0 SPI0 clock input/output pin
CCPOA I/O CCPO input capture/PWM output A pin
BKIN I EPWM brake input
EPWM3 (0] EPWM output channel 3
P35 I/O General input/output pin
AN23 Al ADC analog channel23
C1IN Al ACMP1 negative input channel
A10 AO | PAG1 output channel
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
12 8 12
RTSO (0] UARTO request to send pin
SCLO I/O | SPIO clock input/output pin
SPIO_SS I/O | SPIO slave select pin
CCPOB I/O CCPO input capture/PWM output B pin
EPWM5 (0] EPWM output channel 5
CLKO (0] System clock output pin
P36 I/0 General input/output pin
AN24 Al ADC analog channel 23
COP3 Al ACMPO positive input channel 3
ECAPO3 I ACMPO positive input channel 3as input capture
13 9 13 AOPO Al PAGO positive input channel 0
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
CCP1A 1/0 CCP1 input capture/PWM output A pin
EPWMO (0] EPWM output channel 0
CLKO (0] System clock output pin
P16 I/O General input/output pin
AN11 Al ADC analog channelll
OP1_O AO | OPAL1 output channel
TXD1 (0] UART1 data output pin
1 10 " RXD1 I UART1 data input pin
RXDO I UARTO data input pin
SCLO I/0 12CO0 clock input/output pin
CTSO I UARTO clear to send pin
CCPOB I/0 CCPO input capture/PWM output B pin
EPWM2 (0] EPWM output channel2
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Pin number _ _
5533/5533E 5536 ngﬁe tf/’l'o”e description
LQFP48 | QFN40 | LQFP48
P17 I/0 General input/output pin
AN12 Al ADC analog channel12
OP1_N Al OPA1 negative input
TXD1 (0] UART1 data output pin
15 1 15 RXD1 I UART1 data input pin
TXDO (0] UARTO data output pin
SDAO I/0 I2C0 data input/output pin
RTSO (0] UARTO request to send pin
CCP1A I/0 CCP1 input capture/PWM output A pin
EPWM4 (0] EPWM output channel4
P21 I/0 General input/output pin
AN13 Al ADC analog channel13
OP1_P Al OPAL positive input
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
16 12 16 - -
RXDO I UARTO data input pin
SCLO 110 I12CO0 clock input/output pin
CCP1B I/O | CCP1 input capture/PWM output B pin
BKIN I EPWM brake input
EPWM5 (0] EPWM output channel5
P22 I/O | general input/output pin
AN14 Al ADC analog channel 14
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
TXDO (0] UARTO data output pin
17 13 17
SCLO 1/0 12CO clock input/output pin
CTS1 I UARTO clear to send pin
CCPOA I/O CCPO input capture/PWM output A pin
EPWMO (0] EPWM output channel 0
SDAO 1/0 I12CO0 data input/output pin
P23 I/O General input/output pin
AN15 Al ADC analog channell5
OP0O_O AO | OPAO output channel
TXD1 (0] UART1 data output pin
18 14 18 RXD1 I UART1 data input pin
SDAO I/O I12C0 data input/output pin
RTS1 (0] UART1 request to send pin
CCPOB I/O CCPO input capture/PWM output B pin
EPWM1 (0] EPWM output channell
P24 I/0 General input/output pin
AN16 Al ADC analog channel16
OPO_N Al OPAO negative input channel
19 15 19 TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
SDAO I/0 I12C0 data input/output pin
CCP1A I/0 CCP1 input capture/PWM output A pin
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Pin number _ _
5533/5533E 5536 ngﬁe tf/’l'o”e description
LQFP48 | QFN40 | LQFP48
EPWM2 (0] EPWM output channel2
P25 I/0 General input/output pin
AN17 Al ADC analog channel17
OPO_P Al OPAO positive input channel
TXD1 (0] UART1 data output pin
20 16 20 RXD1 I UART1 data input pin
SCLO I/0 12CO0 clock input/output pin
SPI0_SS I/10 SPI0 slave select pin
CCP1B I/0 CCP1 input capture/PWM output B pin
EPWM3 (0] EPWM output channel3
Cl10 (0] ACMP1 output channel
P26 I/O General input/output pin
AN18 Al ADC analog channel 18
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
21 17 21 - -
SPI0_CLK I/O SPI0 clock input/output pin
CCPOA I/O | CCPO input capture/PWM output A pin
EPWM4 (0] EPWM output channel 4
C0_O (0] ACMPO output channel
P46 I/O General input/output pin
AN28 Al ADC analog channel 28
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
22 18 22 - -
SPIO_MISO I/O | SPIO master input/slave output pin
CCP1A 1/0 CCP1 input capture/PWM output A pin
BKIN I EPWM brake input
EPWM2 (0] EPWM output channel2
23 19 23 PGND P Internal power ground pin
24 20 24 GVDD P Internal generated power supply pin
25 21 25 GL3 (0] 3 phase low side gate driver output pin
26 22 26 GL2 (0] 2 phase low side gate driver output pin
27 23 27 GL1 (0] 1 phase low side gate driver output pin
28 24 28 GHS3 P 3 phase floating high side pin
29 25 29 GHS3 (0] 3 phase high side gate driver output pin
30 26 30 BOST3 P 3 phase high side bootstrap pin
31 27 31 GHS2 P 2 phase high side floating pin
32 28 32 GH2 (0] 2 phase high side gate driver output pin
33 29 33 BOST2 P 2 phase high side bootstrap pin
34 30 34 GHS1 P 1 phase high side floating pin
35 31 35 GH1 (0] 1 phase high side gate driver output pin
36 32 36 BOST1 P 1 phase high side bootstrap pin
40 38 40 VSS P Voltage source supply(ground)
P00 I/0 General input/output pin
ANO Al ADC analog channel 0
41 33 41 -
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
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Pin number _ _
5533/5533E 5536 ngxe tf/’l'o”e description
LQFP48 | QFN40 | LQFP48
TXDO (0] UARTO transmit data output pin
CTSO I UARTO clear to send pin
SPI0_CLK I/10 SPI0 clock input/output pin
CCPOA I/10 PWMO input capture/PWM output A pin
EPWM2 (0] EPWM output channel2
SWDCLK I SWD programming, debugging clock input pin
P40 I/0 General input/output pin
AN25 Al ADC analog input channel 25
TXD1 (0] UART1 data output pin
42 34 42 RXD1 I UART1 data input pin
CCP1B I/0 CCP1 input capture/PWM output B pin
EPWM1 (0] EPWM output channell
SWDDAT I/O | SWD programming, debugging data input/output pin
43 35 43 VDD P Power supply
P10 I/O General input/output pin
ANG6 Al ADC analog input channel 6
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
44 36 44 TXDO (0] UARTO data output pin
NRST I External reset pin
CCPOA I/O | CCPO input capture/PWM output A pin
EPWM1 (0] EPWM output channell
CTS1 I UARTL1 clear to send pin
P12 I/O General input/output pin
AN7 Al ADC analog input pin7
A1PO Al PAG1 positive input channel 0
TXD1 (0] UART1 data output pin
RXD1 I UART1 data input pin
45 37 45 RXDO I UARTO data input pin
SDAO 1/0 I12CO0 data input/output pin
SPI0_CLK I/O SPI0 clock input/output pin
CCP1B I/O | CCP1 input capture/PWM output B pin
EPWMO (0] EPWM output channel 0
RTS1 (0] UART1 request to send pin
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3.3 GPIO Characteristic

Various function sharing of pin. Each I/O interface can be configured as the corresponding digital or analog function. 1/0
as a general purpose GPIO interface has the following characteristics:
» It can be configured as normal input, pull-up input, pull-down input, push-pull output, leakage opening output
without pull-up.
Configurable high level, low level, rising edge, falling edge, double edge trigger interrupt.
Configurable high level, low level, rising edge, falling edge to wake up the chip in sleep/deep sleep.

Configurable tow levels of I/0 speed.

vV V V V

Configurable two levels of output current.

3.4 Pin Function List

Function symbol

CONFIG 0 1 2 3 4 5 6 7
P00 - GPIO | Note® | TXDO CTSO SPIO_CLK CCPOA EPWM2 SWDCLK®)
PO1 - GPIO ANA RXDO RTSO SPIO_SS CCPOB EPWMO ADET
P04 - GPIO ANA - CTS1 SPIO_SS CCPOA EPWM1 SPI0_CLK
PO5 BOOT GPIO ANA - RTS1 SPI0_MOSI CCPOB EPWM2 ADET
P06 - GPIO ANA - SDAO SPI0O_MISO CCP1A EPWM3 CTS1
P07 - GPIO ANA - SCLO SPIO_CLK CCP1B EPWM4 -
P10 NRST GPIO ANA TXDO - - CCPOA EPWM1 CTS1
P12 - GPIO ANA RXDO SDAO SPIO_CLK CCP1B EPWMO RTS1
P13 - GPIO ANA TXDO SCLO SPI0O_MISO CCP1A EPWM1 -
P14 - GPIO ANA - SDAO SPI0_MOSI CCPOA EPWM4 -
P15 - GPIO ANA - SCLO SPIO_SS CCPOA EPWM5 -
P16 - GPIO | Note® | RXDO SCLO CTSO CCPOB EPWM2 ANA®
P17 - GPIO ANA TXDO SDAO RTSO CCP1A EPWM4 -
P21 - GPIO ANA RXDO SCLO - CCP1B EPWM5 BKIN
P22 - GPIO ANA TXDO SCLO CTS1 CCPOA EPWMO SDAO
P23 - GPIO ANA - SDAO RTS1 CCPOB EPWM1
P24 - GPIO ANA - SDAO - CCP1A EPWM2
P25 - GPIO ANA - SCLO SPI0_SS CCP1B EPWM3 C10
P26 - GPIO ANA - - SPIO_CLK CCPOA EPWM4 Co0_0O
P30 - GPIO ANA RXDO - SPIO_CLK CCPOB EPWMO ADET
P31 - GPIO ANA CTSO SCLO SPI0_MISO CCP1A EPWM4 BKIN
P32 - GPIO ANA RXDO SDAO SPI0_MOSI CCP1B EPWM1 BKIN
P34 - GPIO ANA TXDO SDAO SPIO_CLK CCPOA EPWM3 BKIN
P35 - GPIO ANA RTSO SCLO SPIO_SS CCPOB EPWM5 CLKO
P36 - GPIO ANA - - CLKO CCP1A EPWMO -
P40 - GPIO ANA - - - CCP1B EPWM1 SWDDAT ©®
P43 NRST GPIO ANA - - - CCPOA EPWM2 -
P44 NRST GPIO ANA TXDO - - CCPOB EPWM1 -
P46 - GPIO ANA BKIN - SPI0_MISO CCP1A EPWM2 -
P47 - GPIO ANA - RTS1 SPI0_MOSI CCP1B EPWM5 -
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Cont'd (TXD1 and RXD1 can be configured with any interface)

Function symbol Function symbol
8 9 GPIO ANA(multiple analog functions can be used at the same time)

PIN Priority UART1 UART1 ECAP ADC ACMP PGA OP
P00 Max - ANO® - - -
PO1 - AN1 - - -
P04 - AN2 - - -
P05 - AN3 - - -
P06 - AN4 - - -
PO7 - ANS5 - - -
P10 - ANG6 - - -
P12 - AN7 - A1PO -
P13 ECAPOO AN8 COPO - -
P14 l ECAPO1 AN COP1 - -
P15 ECAPO2 AN10 CoP2 AlP1 -
P16 - AN11®) - - OP1_0®
P17 - AN12 - - OP1_N
P21 - AN13 - - OP1_P
P22 - AN14 - -
P23 - AN15 - - OP0_O
P24 - AN16 - - OPO_N
P25 - AN17 - - OPO_P
P26 - AN18 - - -
P30 ECAP13 AN19 C1P3 Al1P2 -
P31 ECAP10 AN20 C1PO AOP2 -
P32 l TXD1 RXD1 I ecap11 AN21 C1P1 AOP1 -
P34 ECAP12 AN22 C1lP2 A0O -
P35 - AN23 CIN Al1O -
P36 ECAPO3 AN24 COP3 AOPO -
P40 - AN25 - - -
P43 - AN26 CON AOP3 -
P44 - AN27 - A1P3 -
P46 . - AN28 - - -
P47 min - AN29 - - -

Note :

(1) When configured as 0, it is GPIO and its Schmitt input remains open (include when the state is output).
When configured as 1, GPIO functions, including output, Schmitt input, pull-up/down are all closed.

(2) When configured as digital function, analog function is still available. For example, when configure P13 as GPIO
and use ECAP function, comparator COPO function can also be used at the same time.

(3) When only using the analog function, it is recommended to set the configuration to 1, turn off the digital circuit to
reduce power consumption. When P00 using the analog function, the configuration must be set to GPIO and input
mode. The configuration of P16 must be set to 7 when using the analog function.

(4) The port supports multiple analog functions to be used simultaneously. For example, P25 can be used for both
operational amplifier (op-amp) function and AD channel function at the same time.

(5) SWD(P00/P40) has both simulation and programming functions.
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4. Summary of Features
4.1 ARM Cortex—-MO

Cortex®-MO is a configurable 32-bit RISC processor with multi-level pipeline. It contains a AMBA AHB-Lite interface which
includes NVIC tools and has choice of configurable hardware. This processor can run Thumb instructions and it is compatible
with other Cortex® -M processors. It has 2 working modes——Thread mode and Handler mod. When exception happens,
system enters Handler mode and exception return is only carried out at Handler mode. After system reset or exception return,

the processor can enter Thread mode.

4.2 Memory
4.2.1 Program Storage (Flash)

Program storage divided into 2 modes : APROM and BOQT. It is able to choose to boot from APROM or BOOT when
power on.

Different products have different memory space. The max. space is 32KB

BOOT has max. space of 4KB.

CMS32M53xx/CMS32M55xx can configure the size of BOOT as follows:

32K(program storage)

Address space APROM BOOT
distribution methods
Method 0 32K 0000H-7FFFH - -
Method 1 31K 0000H-7BFFH 1K 7CO0H-7FFFH
Method 2 30K 0000H-77FFH 2K 7800H-7FFFH
Method 3 28K 0000H-6FFFH 4K 7000H-7FFFH

4.2.2 Non-volatile data memory (Data Flash)

It has memory of 1KB with 2 disk sectors. It is used to store and preserve the data after system shuts down.

4.2.3 Data memory (SRAM)

It has max. memory of 8KB. Every 2KB and be configured to be write-protected after the first 2KB.
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Interrupt Control

Cortex®-M0 CPU provides a Nested Vector Interrupt Control (NVIC)to handle interrupts. It supports following features:
»  Supports nested vector interrupt.

»  Auto-save and restore the state of processor.

»  Dynamic priority.
>

Simplify and re-assure interrupt time.

System provides multiple external interrupt source, which include GP100, GPIO1, GP102, GPIO3, GPI04, CCP, WWDT,
EPWM, ADCO, ADC1, ACMP, UARTO, UART1, TIMERO, TIMER1, WDT, I12C, SPI and SYS_CHK. The real number of source
of interrupts depends on the actual products. Each interrupt supports 4 levels of interrupt priority. The highest priority is 0 and

the lowest is 3. The default priority is 0.

4.4 Clock Control

Clock controller provides the entire chip with the source of clock which includes system clock and clocks for all external
devices. This controller has separated clock switch, clock source choice and frequency divider to choose different clock. It is
also capable to output clock through 1/O interfaces.

There are 2 different clock sources :

» Internal high-speed clock HSI (48MHz/64MHz).

»  Internal low-speed clock LSI (40KHz).

Clock output can be chosen from the following :

»  AHB clock AHBCLK.
»  Internal high-speed clock HSI.

4.5 Power Management
45.1 Working Mode

The system has 3 different working modes to accommodate different power consumption needs:
»  normal mode : MCU works normally, peripherals work normally, LDO enabled.

»  sleep mode : MCU in sleep mode, CPU stops, peripherals work normally, LDO enabled.

»  deep sleep mode : MCU in deep sleep mode, CPU stops, only WDT works, LDO enabled.

45.2 Low-voltage Reset (LVR)

This series of products contains LVR. When the voltage of power source is lower than the pre-defined value, the system
resets.

3 choices of low voltage detection voltage : 1.9V/2.1V/2.6V.

4.5.3 Low-voltage Detect (LVD)

This series of products contains LVD. It compares the voltage of the power source with the pre-defined value. If the

power source has lower voltage, then it generates interrupt request signal.
6 choices of pre-defined values : 3.7V/3.0V/2.7V/2.4\V/2.2V/2.0V.
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4.6 Timer
4.6.1 System Timer (SysTick)

Cortex®-MOhas a built-in system timer, SysTick. SysTick provides a simple register which is able to perform 24-bit clear

on write, count down and autoloading default settings. This SysTick can be used for RTOS or peripherals for simple timer.

4.6.2 Watchdog Timer (WDT)

WDT is a 32-bit countdown timer which has a 40KHz clock source. When system enters an unknown state WDT is used
to reset the system to avoid any infinite loop. WDT supports following features :

»  Count clock can choose from 1, 16, 256 frequency division.

»  WDT can rest system.
»  WDT interrupt supported.
>

WDT can resume the system from sleep /deep sleep mode.

4.6.3 Windowed Watchdog Timer (WWDT)

WWDT is a 6-bit countdown timer. WWDT is used to reset the system when entering a specific windowed period to
prevent programs from running out of control. WWDT supports following features:
Configurable 6-bit value for comparing windows.
Count clock can choose from 14 different frequency division ratio.
Generate interrupt when countdown value equals to the window-comparing value.

Load data and generate system reset when countdown value is greater than window-comparing value.

YV V V VY

Reset system when countdown to 0

4.6.4 General Timer (TIMERO/1)

This series of products contains 2 programmable 32/16-bit counter(countdown) to provide user with convenient counting
application. TIMERO and TIMER1 supports following features :

»  Count clock can choose from 1, 16, 256 frequency division.

» 3 operating modes: single-triggered, periodic counting, continuous counting.

»  Support delay loading of initial value of counter

»  Generate interrupt when countdown to 0

>

Resume sleep mode from interrupt.
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4.7 Enhanced Digital Peripherals
4.7.1 Cyclic Redundancy Check (CRC)

CRC is a commonly used error-detecting code. The main feature is that any choice of length of information data and
verification data is possible. CRC verification unit generates polynomial ‘X'6+X'2+X%+1’(CRC-16-CCITT). The data that
needs to be checked is selected from programs, therefore this module is not only used in program flash space but many other

places.

4.7.2 Hardware Divider (HWDIV)

This series of products contains a 32bit/32bit hardware divider with the following features :
Support division of sign/unsigned number.

Contains indicator when divide 0.

Quotient and remainder have 32-bit bit width.

Write on divisor register to start division calculation.

YV V V VY

6 HCLK clock for calculation

4.7.3 Capture/Compare/Pulse Width Modulation Modules (CCP0/1)

This series of products contains 2 sets of CCP modules: CCP0O/CCP1. Each CCP corresponds to A/B channels. CCP
modules support PWM output, capture mode 0, capture mode 1, interrupt.

1) PWM output supports following features :

» A, B channels of CCPO share a periodic register. A, B channels of CCP1 share a periodic register.

»  Can configure duty cycle of A, B channels’ output separately.

»  Max. 4 output of PWM.

»  Configurable output polarity.

2) capture mode 0 supports following features :
CCPO can choose from A or B as external input signal.
CCP1 can choose from A or B as external input signal.
4 methods of capture:
a) software initiated counting, rising edge capture;
b) software initiated capture, falling edge capture;
c) rising edge counting, falling edge capture;

d) falling edge capture, rising edge capture.

3) capture mode 1 supports following features :

A\

Only CCP1 has capture mode 1.

CAPOQ, CAP1, CAP2, CAP3, altogether 4 capture channels, each capture channel has 4 bits to choose different
inputs.

Can choose register triggered software capture mode.

Can choose rising edge, falling edge and double edge of external signal for capture mode.

Support CCP1 capture trigger CCPO counter load enabled.
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CCP has following interrupts :

PWM interrupt.

Capture mode 0 interrupt.

CAPOQ, CAP1, CAP2, CAP3 interrupts in capture mode 1.

YV V V VY

Counter overflow interrupt.

4.7.4 Enhanced PWM (EPWM)

Enhanced PWM module has 6 PWM generators. Period and duty cycle can be configured separately. EPWM supports
following features:
Support single/continuous output of waveform.
Support 4 control modes: individual/complementary/synchronous/grouped.
Counter clock choices: 1, 2, 4, 8, 16 frequency division.
Support 2 counting modes: edge-aligned/center-aligned.
Support 4 methods of load updates.
Support dead-time insertion.

Configurable output polarity.

YV V V VYV ¥V V VY

Support periodic, up-comparison, down-comparison and zero interrupt.
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Communication Modules

4.8.1 Universal Asynchronous Receiver-Transmitter (UARTO0/1)

This series of products contain 2 interfaces: UARTO and UART1.UART has following characteristics :

>

YV V V VYV V¥V V VY V

4.8.2

Full duplex, asynchronous communication.

Register structure satisfy 16550 industrial standards.
Separated 16 byte transmit/receive FIFO.

Support hardware auto flow control (CTS, RTS.).
Support software flow control (XOFF, XON).

Choice of level of receive data buffer.

Data length can be set to 5-8.

Stop bit can be set to 1-bit, 1.5-bit or 2-bit.

Check bit can be set to odd/even/none/fixed.

I2C Inter-Integrated Circuit (12C)

This series of products contains a 2-wire serial control, 12C. It supports following features:

YV V ¥V VYV V VY

Standard 12C compatible of bus interface.
Support master /slave mode. Bidirectional data transfer between master and slave.

Arbitration during multi master data transfer to avoid serial data damage on the bus.

Bus with serial synchronous clock to achieve different transfer speed between different devices.

Programmable clock for transfer speed control.
Support 7/ 10bit address mode.

Support multi address identification.

4.8.3 Serial Peripheral Interface (SSP/SPI)

This series of products contains 1 full duplex and synchronous SSP/SPI. SSP/SPI supports following features :

>

YV V V VY VY

Compatible of: SPI from Motorola, 4 wire SSI from Tl and Microwire bus from NS.
Support master or slave mode.

Configurable length of send bit.

Configurable clock polarity and phase.

Programmable clock speed control.

Provides eight 16-bit transmit/receive FIFO.
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Analog Module

49.1 Low Speed ADC (ADCO)

This series of products contains a 12-bit successive approximation ADC (ADCO) which supports single/continuous

converting modes. ADCO supports the following features :

>

YV V V VYV V V V¥V V VYV V

Analog input voltage range : AVSS(VSS) ~ AVDD(VDD).

Max. sampling rate: 100Ksps.

24 single-ended analog input channels.

Single conversion time of 18.5*T apck.

Single mode: carry a A/D convert to a selected channel.

Continuous mode: carry A/D convert for all selected channels.

Support external input signal to trigger ADC.

Generate interrupt after finishing converting.

Built-in ADC result comparator.

ADC results from every channel are stored to respective data registers.
Channel 30 can test internal analog voltage signal (including OP0/1output, PGAO/loutput, built in 1.2V reference

voltage)

4.9.2 Fast ADC (ADC1)

This series of products contains a 12-bit successive approximation ADC (ADC1) which supports single/continuous

converting modes. The fastest conversion time for single mode ADC is about 0.8us. The fastest total conversion time for

continuity mode of any of the 4 channel ADC is about 3.2us, 12.8us for 16 channel ADC. ADC1 supports following features :

>

V V. V VYV ¥V V VYV V VY V

Analog input voltage range : AVSS(VSS) ~ AVDD(VDD).

Max. sampling rate : 1.2Msps.

24 single-ended analog input channels.

Single conversion time of : 23*Tapck (sampling time set to 10.5*Tapck).
Single mode: carry a A/D convert to a selected channel.

Continuous mode: carry A/D convert for all selected channels.

Support external input signal to trigger ADC

Generate interrupt after finishing converting.

Built-in ADC result comparator.

ADC results from every channel are stored to respective data registers.
Channel 30 can test internal analog voltage signal (including OPO/1output, PGAO/loutput, built in 1.2V reference

voltage)
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4.9.3 Analog Comparator (ACMPO0/1)

This series of products contains 2 analog comparators, ACMPO and ACMP1. ACMPO0/1 supports following features :
»  Analog input voltage range : 0~(VDD-1.5V).

Support hysteresis voltage choice (10mV/20mV/60mV-typical value).

Positive end can choose multiple input interfaces.

Negative end can choose input interface or internal reference voltage.

16 levels of internal reference voltage division.

Support output filter with 11 choices of filters.

vV V V VYV V V

Support change in output to generate interrupt.

4.9.4 Operational Amplifier (OP0/1)

This series of product contains OP0O and OP1 which supports following features :
»  Can configure to operational amplifier mode or comparator mode.

»  Measure output through ADC.

4.9.5 Programmable Gain Amplifier (PGA0/1)

This series of products contains 2 programmable gain amplifier PGAO and PGA1 which supports the following features
»  Adjustable gain(4X/8X/10X/12X/14X/16X/32X).
»  Measure output through ADC.
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4.10 Memory Control Module

FLASH memory includes program memory (APROM/BOOT) and non-volatile data memory (Data FLASH). It is possible

to read/write through relative special function (SFR) registers to achieve IAP function. FLASH memory supports the following :

Byte reading
»  Byte writing
» Page erase
»  FLASH CRC.

4.11 Security
4.11.1 Unique Identifier (UID)

Every chip has 96-bit UID which is set during manufacture. Users can only read but not modify.

4.11.2 User Unique Identifier (USRUID)

Every chip has a 128-bit USRID, which includes 96-bit user-configurable ID and a 32-bit fixed ID. This USRUID cannot be
accessed from memory module. USRUID can be used as key in during encryption of some applications. Users can set

protection through checking this key.

4.11.3 Protection of Code for Programs

Support protection of codes through partition and distribution. In APROM space, every 2Kbytes is a chunk. In BOOT

space, every 1Kbytes is a chunk. Users can configure protection state from config registers.

4.11.4 Program CRC

Support hardware to calculate CRC verification code. Choice of check interval is allowed. CRC verification code is
generated from polynomial CRC-16-CCITT ‘X"6+X12+X5+1",

4115 General CRC

Use general CRC to check the correctness of program or transferred data. Verification code for general CRC module is

also generated from polynomial ‘X'6+X12+X5+1",

4.11.6 Unauthorized Read/Write Detection of Memory

If authorized memory address in ARM MCU is accessed, bus will return an error signal to provide better program error

detection.

4.11.7 SRAM Protection

Internal SRAM is write-protected and can be configured to distributed storage. Write-protection does not affect reading

process. Relative functions can be set from system register SRAMLOCK.
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4.11.8 SFR Protection

SFR in key modules has protection state. Reading/writing is disabled under the protection state.

4.11.9 ADCO/1 Test

Check whether ADC is working properly through converting ADC'’s positive reference voltage, negative reference voltage,

analog input channel, internal reference voltage.

4.11.10GPIO Pin Electrical Level Detection

It is possible to read pin’s electrical level through GPIO->DI when interface is configured as output or input under GPIO.
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5. User Configuration

User configuration area is a 128-word (512 bytes) storage area allocated in FLASH. Following features can be achieved
through setting the registers:
»  LVRreset voltage
Power-On reset bootup space (APROM/BOQOT) .
User programs, User UID, Data-Flash encryption control.

>
>
»  Power-On WDT enable control, initial loading value.
»  SWD debug function.

>

External reset function and pin distribution.

Www.mcu.com.cn 49 | 86 Rev.1.2.1



0 Cmsemicon’

CMS32M55xx
6. Electrical Characteristics
6.1 MCU Absolute Maximum Ratings
Symbol Parameter Min. Max. Unit
Vpp-Vss voltage -0.3 5.8 \Y
Vin Input voltage VSS-0.3 VDD+0.3 \Y
Ta Operating temperature -40 +105 ‘C
TsT storage temperature -55 +150 C
Iop VDD maximum input current - 120 mA
Iss VSS maximum output current - 120 mA
Single 10 maximum sink current - 50 mA
Single 10 maximum output current - 40 mA
lio
All 10 maximum sink current - 100 mA
All 10 maximum output current - 100 mA
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D.C Electrical Characteristics
(Vop-Vss=2.1~5.5V,Ta=25°C)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vop Voltage HCLK=64MHz 2.1 - 5.5 \Y,
| HCLK=64MHz, HSI=64MHz, 12
DD1 ALL APBCLK OFF, Vpp=5.0V ) ) mA
| HCLK=64MHz, HSI=64MHz, 12 A
pb2 ALL APBCLK OFF, Vpp=3.3V i i m
| HCLK=48MHz, HSI=48MHz, 9 mA
pD3 , ALL APBCLK OFF, Vpp=5.0V ) i
| operating current HCLK=48MHz, HSI=48MHz, 9 mA
DD4 ALL APBCLK OFF, Vpp=3.3V ) )
| HCLK=40KHz, LSI=40KHz, 0.25 mA
pDs ALL APBCLK OFF, Vpp=5V ) ' i
| HCLK=40KHz, LSI=40KHz, 0.25 mA
bDé ALL APBCLK OFF, Vpp=3.3V ) ' i
Deep sleep mode
IDEEP_SLEEP LDO on, Vbop=5V - 200 - uA
current
Vi Input low level - VSS - 0.3vDD \
ViH Input high level - 0.7vDD - VDD \Y
loL1 Low-level output Vop=5V GPIOxDR[n]=0 VIO=1.5V - - 50 mA
loL2 current Vpp=5V GPIOxDR[n]=1 VIO=1.5V - - 25 mA
loH1 High-level output Vop=5V GPIOxDR[n]=0 VIO=3.5V - - 40 mA
lonz2 current Vop=5V GPIOxDR[n]=1 VIO=3.5V - - 20 mA
Rup Pull-up resistor - - 33 - KQ
Rp Pull-down resistor Ta=25°C, VDD=5V, Vi0=0.3VDD - 33 - KQ
FaHBCLK AHB clock - - - 64 MHz
FapBcLK APB clock - - - 64 MHz
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MCU A.C. Electrical Characteristic
6.3.1 Power-on Reset Time

Symbol Parameter Conditions Min. Typ. Max. Unit
TreESET Reset time VDD=5V - 4.5 - ms
TVDDR VDD rise rate VDD=5V - - us/V
TvDDF VDD fall rate VDD=5V - - us/V

6.3.2 Internal High-speed Oscillator (HSI)
Symbol Parameter Min. Typ. Max. Unit
VHsi Operating voltage 2.1 - 55 \Y
Ta Operating temperature -40 - 105 C
Iusi operating current \/pp=5.0V,Ta=25°C - 300 - UA
Ta=25°C,Vbp=5.0V - 48 - MHz
Ta=25°C,Vpp=2.1~5.5V -0.5 - +0.5 %
Frsiasm B 5
Ta=0C~85C,Vpp=2.1~5.5V -1.5 - +1.0 %
Ta=-40"C~105°C,Vpp=2.1~5.5V -2.0 - +1.0 %
Ta=25°C,Vpbp=5.0V - 64 - MHz
Ta=25°C,Vpp=2.1~5.5V -0.5 - +0.5 %
Frsieam 5 s
Ta=0C~85C,Vpp=2.1~5.5V -2.0 - +1.0 %
Ta=-40"C~105°C,Vpp=2.1~5.5V -2.5 - +1.0 %
6.3.3 Internal low-speed Oscillator (LSI)
Symbol Parameter Min. Typ. Max. Unit
Vs Operating voltage 2.1 - 55 \Y
Ta Operating temperature -40 - 105 ‘C
ILsi operating current Vpp=5.0V,Ta=25C - 10 - UA
Ta=25°C,Vop=5.0V - 40 - KHz
. Ta=25C,Vpp=2.1~5.5V -20 - +20 %
e TA=0°C~85'C,Vpp=2.1~5.5V -28 - +28 %
Ta=-40"C~105°C,Vpp=2.1~5.5V -50 - +50 %
6.3.4 Low Voltage Reset Electrical Parameters (LVR)

Symbol Parameter Min. Typ. Max. Unit
Vivr1 Low-voltage detection threshold 1.9V 1.75 1.9 2.05 Vv
Vivr2 Low-voltage detection threshold 2.1V 1.95 21 2.25 \Y
Vivr3 Low-voltage detection threshold 2.6V 2.45 2.6 275 \Y
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6.3.5 Low Voltage Detection Circuit (LVD)

Symbol Parameter Min. Typ. Max. Unit
Vivb1 Low-voltage detection threshold 2.0V 1.85 2.0 215 \Y,
Vivp2 Low-voltage detection threshold 2.2V 2.05 2.2 2.35
Vivps Low-voltage detection threshold 2.4V 2.25 24 2.55 \Y,
Vivp4 Low-voltage detection threshold 2.7V 2.55 2.7 2.85 \Y,
Vivps Low-voltage detection threshold 3.0V 2.85 3.0 3.15 \Y,
Vivpe Low-voltage detection threshold 3.7V 3.55 3.7 3.85 \%
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6.4 FLASH Electrical Parameters
Symbol Parameter Condition Min. Typ. Max. Unit
Ve Flash Operating Voltage - 2.1 - 5.5 \%
Te Flash Operating Temperature - -40 25 125 ‘C
NENDURANCE Endurance - 20,000 - - Cycle
TreT Data Retention 25°C 100 - - year
TerAsE Sector Erase Time - - 4.7 - ms
TwRrITE Write Byte Time - - 50 - us
Ibb1 Read Current - - - 35 mA
Ibp2 Program Current - - - 3.5 mA
Ibbs Erase Current - - - 2 mA
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6.5 Analog Electrical Characteristics
6.5.1 BANDGAP Electrical Characteristic
VDD=2.1V-5.5V.
Symbol Parameter Condition Min. Typ. Max. Unit

VRer Internal reference 1.2V Ta=-40"C ~105°C 1.188 1.2 1.212 Vv

6.5.2 ADCO Electrical Characteristic
TA=25C.

Symbol Parameter Min. Typ. Max. Unit
VavDD ADC operating voltage 25 - 5.5 \%
VREF Reference voltage - Vavbb - Vv
Vapi Analog signal input 0 - VRer \%

Nr Resolution 12 Bit
DNL Differential non-linearity error +4 LSB

(VrRer=Vavop=5V, Tapck=0.5us) B
Integral non-linearity error

INL (Vrer=Vavop=5V,Tapck=0.5us) *5 LSB
Tabck ADC clock cycle 0.5 - 32 us
Tabc ADC conversion time - 18.5 - Tapck

Fs Sampling rate (Vrer=Vavop=5V) 100 Ksps
Remark: It is guaranteed by the design and not tested in mass production.

6.5.3 ADC1 Electrical Characteristic

TA=25C.

Symbol Parameter Min. Typ. Max. Unit
Vavop ADC operating voltage 25 - 5.5 \Y,
VRer Reference voltage - VAvbD - \%
Vapi Analog signal input 0 - VREF \%

Nr Resolution 12 Bit
Differential non-linearity error
DNL (Tapck=0.0625us, Tanc=23 *Tabck) 4 LSB
Integral non-linearity error
INL (Tapck=0.0625us, Tapc=23 *Tapck) 5 LSB
Tabck ADC clock cycle 0.0325 - 5.3 us
Tapc AD conversion time (Sample hold time:10.5*Tabc) - 23 - Tabck
Fc Conversion rate 14 Msps
Fs Sampling rate 1.2 Msps

Remark: It is guaranteed by the design and not tested in mass production.
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6.5.4 OPO0/1 Electrical Parameter

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

Symbol Parameter Condition Min. Typ. Max. Unit
VDD Operating Voltage - 25 - 5.5 v
la Quiescent Current Vsense=0mV - 0.8 1.3 mA
Isp Shutdown current - - 5 - nA
Ta Operating temperature - -40 25 105 C
Input Characteristic
No zero adjustment - +3.8 -
Vos Input Offset Voltage - mV
After zero adjustment - 0.5 -
Vew Commoé:;:;:e Input -40°C~105C 0 - VDD-1.5 Vv
I Input Bias Current Vsense=0mV - 10 - pA
los Input offset Current Vsense=0mV - 10 - pA
Output Characteristic
Croap Capacitive load - - 30 - pF
Von MaXi\r;‘)Ll‘t’:g‘;“tp“t 40°C~105°C : - VDD-0.3
VoL Minimum output voltage -40°C~105°C 0.3 - -
Frequency characteristic
AoL Open loop gain - - 105 - dB
BW Bandwidth CLoap=30pF - 5 - MHz
| oS Reon | WoRess | | w | |
A R BN
Transient characteristic
Croab =30pF - 5 - V/us
SR Slew Rate
RLoap=2K,CLoap=100pF - 14 - V/us
TstB Stable Time - - - 1.5 us

Remark: It is guaranteed by the design and not tested in mass production.
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6.5.5 ACMPO/1 Electrical Parameter
Ta=25°C, Vsense = Vin, -Vin,, VDD =5V, Vin+=1V, Unless otherwise indicated.
Symbol Parameter Condition Min. Typ. Max. Unit
VDD Operating Voltage - 2.1 - 5.5 Y
la Quiescent Current Vsense=0.1V - 0.3 0.4 mA
Isp Shutdown current Vsense=0.1V - 5 - nA
Ta Operating temperature - -40 25 105 ‘C
Input Characteristic
No zero adjustment - -
Vos Input Offset Voltage - mV
After zero adjustment - * -
Ve Commoé‘;:gge Input -40°C~1057C -0.1 - VDD-1.5 v
Is Input Bias Current Vsense=0mV - 10 - pA
los Input offset Current Vsense=0mV - 10 - pA
0
Vhvs Input hysteresis voltage VD\E/)l i?=2)~55\/5v - z;g - mV
+60
Output Characteristic
Von M""Xi\r,*(‘)‘ft’:g‘;“tp“t -40°C~105"C . . VDD v
VoL Minimum output voltage -40°C~105°C 0 - - \Y
Frequency characteristic
AoL Open loop gain - - 85 - dB
BW Bandwidth - - 120 - MHz
PSRR Power Sulggﬁ/oRejection VDD=\2/ .S1E~;Si\é,n:/\|/r\1+=1v, ) 80 i dB
owr | gomme e e ore, - e [ e
Transient characteristic
TstB Stable Time - - - 1.5 Ve
TreD Response dela V_COM=1V’ - 50 100 ns
Vin+= VIN- £0.1V

Remark: It is guaranteed by the design and not tested in mass production.
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6.5.6 PGAO0/1 Electrical Parameter

Ta=25C, VDD =5V, Vin+=0.1V, Unless otherwise indicated.(G is the gain multiple).

Symbol Parameter Condition Min. Typ. Max. Unit
VDD Operating Voltage - 25 - 5.5 v
la Quiescent Current Vour=2V - 0.9 1.6 mA

Isb Shutdown current - - 10 - nA

Ta Operating temperature - -40 25 105 ‘C

Input Characteristic
Vos Input Offset Voltage - - +3.0 - mV
Common-mode Input o~ 4B 0.07*vDD/ 0.93*vDD/
Vewm Range -40°C~105C G - G Vv
Is Input Bias Current - - 10 - pA
los Input offset Current - - 10 - pA
Output Characteristic
G=4,8 -1 - 1
EG Gain error G=10,12,14,16 -1.5 - 1.5 %
G=32 -2 - 2
CrLoap Capacitive load - - 10 - pF
Maximum output voltage AN A (OB i i i

Vo (internal) 40°C~105C VDD-0.3

VoL Minimum output voltage -40°C~105°C - 0.3 -

VAo Test output interface of

Vato PGAO0/1 -40°C~105°C - - 3.7 Y

(A0Q, A10)
Frequency characteristic
] R Loap=0.8MQ,

BW Bandwidth Cloap=3pF, G=4 - 2 - MHz
PSRR | PowerSupply Rejection VDD=2.5~5.5V : 75 . dB
CMRR Common Mode Rejection -40°C~105C i 80 i dB

Ratio
Transient characteristic
R LOAD=9.8MQ, i 6 i Vis
CLoap=3pF
SR Slew Rate —
R Loab=2KQ, i 4 i V/us
CLoap=100pF H
TstB Stable Time - - - 2 us
Remark: It is guaranteed by the design and not tested in mass production.
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GATE DRIVER(6N) Electrical Characteristic (CMS32M5533)
6.6.1 Internal Logic Block Diagram

\\}7

I

Undervaitage
VREG7 Unfenaiage - UVLO X
VREG7
Noise filter .
F Pulse — '; circuit RS trigger
H — generation
@/3 J LS circuit
100K % W ' ﬁ J
Shoot-through =
current
protection &
Deadband
embedding
VCC
VREG7 1
Time-
LS delay
matching
100K UVLO —| circuit

vCC

Driver

LO
11213

6N pre-driver internal logic block diagram
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6.6.2 Static Electrical Characteristic Parameters

(Vce-COM) =(Ve-Vs)=15V. Without other explanation,otherwise the reference temperature is Ta=25°C.Input parameters

of all channels Vin, T, Vi, and IIN on COM pin for reference. Likewise, Output parameters of all low edge driver Vo and lo on

COM pin for reference. However, output parameters of all high edge driver Vo and lo with their own Vs for reference. Vccuv

parameter on COM for reference. Vssuv parameter on Vs for reference.

Symbol Parameter Condition Min | Typical | Max Unit
Low edge characteristics of power supply
lqvcel Static VCC power supply current | Vhing,2,3 =ViiNg,2,3=0 or 5V, Vens=0 210 330 450
lqvcez Static V%ng?qvéi;snﬁggg current VHing,2,3 =VLiNg,2,3=0 or 5V, Vens=5 - 46 80 A
Dynamic VCC power supply FLiN,2,3=20KHz,
Ivecor current Frini,2,3=20KHz, ) 1500 )
VCC power supply under
Vecuv+ voltage lock positive threshold - 29 4.2 5.5
voltage
VCC power supply under
Vceuv- voltage lock negative threshold - 25 3.8 5.1 V
voltage
VCC power supply under
Vcehys voltage lock magnetic hysteresis - - 0.4 -
voltage
High edge floating characteristics of power supply
High edge VBS power supply
Vesuv+ under voltage lock positive - 25 3.8 5.5
threshold voltage
High edge VBS power supply
VBsuv- under voltage lock negative - 2.2 3.5 4.8 V
threshold voltage
High edge VBS power supply
VBsuvHys under voltage lock magnetic - - 0.3 -
hysteresis voltage
High edge static VBS power _
loBs supply current Ves=15V 25 45 65 uA
Ik High edge leakage current VB=Vs=100V Vcc=0V - - 10
Logic input characteristic
HIN1,2,3, LIN1,2,3 and
Vi ENB=logic “1” voltage ) 25 ) )
Vv HIN1,2,3, LIN1,2,3 and ENB ) ) i 0.8
- logic “0” voltage ' \Y
VN, THF Input positive threshold voltage - - 1.9 -
VIN, TH- Input negative threshold voltage - - 1.4 -
I+ Logic “1” input bias current Vin=5V - 50 - A
IIN- Logic “0” input bias current Vin=0 - 0 - !
Characteristics of gate driver
High edge driver output “high”
IHo+ short-circuited current VHo=Vs=0 - 1.2 -
(withdraw)
High edge driver output “low” N\, ) )
e short-circuited current (entrance) Vho=Ve=15V 2.0
Low edge driver output “high”
ILo+ short-circuited current Vio=0 - 1.2 -
(withdraw)
Low edge driver output “low” _ _
ILo- short-circuited current (entrance) Vio=Vec=15V ) 2.0 )
Negative VS voltage can be
Vsn allowed when HIN signal is Ves=15V - -8 - V
normally transmitted to HO
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6.6.3 Dynamic Electrical Characteristic Parameters

Without other explanation, otherwise all are (VCC-COM) =(VB-VS)=15V ,Vs1,23=COM, and Cicadc=1nF, the
temperature of surrounding environment Ta=25C.

Symbol Parameter condition Min Typical Max Unit
Turn-on transmission VHIN1,2,3 or VLN 2,3=5V,
Ton delay Vs1,2,3=0 ) 120 200
toff Turn-off(;[ransmlssmn VHINL,2,3 OF VLiN,2,3=0, Vs1,2,3=0 - 120 200
elay
tr Turn-on rise time VHINL,2,3 OF VLIND,2,3=5V, Vs1,2,3=0 - 37 -
t Turn-off fall time VHINL, 2,3 OF VLiN,2,3=0, Vs1,2,3=0 - 30 -
DT Dead time VHINL,2,30r V|_|N1,2,3=0_~ 5V, 300 500 700
No external dead time ns
MDT Six channels dead time No external dead time - - 50
match
MT Six channels delay match external dead time > 1000ns - - 50
external dead time > 1000ns,
PM Output pulse width match PWin=10us, - - 50
PM=PWout—PWn
ENB input filtering time A
TFLT, ENB width Veng=0 ~ 5V - 450 -
ENB input “high” to _ ) )
Toft ENE HO/LO turn-off delay VENE=SV 0-55 us
ENB input “low” to HO/LO _
Ton, ENB turn-on delay VENB=0V - 6 -

6.6.4 VS Negative Voltage Curve

The Negative Transient Safe Operating Area (NTSOA) is used to characterize the gate driver’s ability to handle transient

negative voltages. Negative pulses with amplitudes and pulse widths within the area above the blue line shown in the figure
below will allow the gate driver to operate normally. Pulses with excessive amplitude (in the area below the blue line) may

cause the gate driver to operate improperly or even be permanently damaged.

NTSOA

0 100 200 300 400 500 600 700 800 900
Vgs=Pulse time at 15V (ns)

1000
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6.7 GATE DRIVER(6N) Electrical Characteristic (CMS32M5533E)
6.7.1 Internal Logic Block Diagram

Undervoltage
L
VREG7 UVLO A x
VREG7
T (—
Noise filter
F pulse !; circuit RS trigger
HIN I——{ generation
\ J LS circuit
12i3) ‘
100K ﬁ J
Shoot-through =
current
protection &
Deadband
embedding
VCC
VREG7 T vee
GN Time-
LS delay LO
17213
matching Driver 1/2;
100K UVLO —|  circuit
co = -
M

6N pre-driver internal logic block diagram

6.7.2 Absolute Maximum Ratings

(Unless otherwise indicated, Ta=25°C, GND as a reference point for all pins).

Parameter Symbol Min Max Unit
High side floating offset absolute voltage VB123 -0.3 225 Y,
High side floating offset relative voltage VSi23 VB1,23-25 VB1,2:3+0.3 \%
High side output voltage VHO1,2;3 VS1,2,3-0.3 VB1,2:3+0.3 \%
Maximum power supply VCC -0.3 25 \%
Low side output voltage Vi01,2,3 -0.3 VCC+0.3 \%
Maximum power supply )
(HIN1,2,3/LIN1,2,3) Vin 03 15 v
Maximum voltage slew rate of offset dvs/dt ) 50 Vins
voltage
i LQFP48 52
En\(lronmental thermal 6 1 i ‘W
resistance (Note1) QFN40 45
Junction temperature Ts - 150 ‘C
Storage temperature Ts -55 150 C
Welding temperature of pins ) .
(duration 10s) ik 260 C
ESD (Note2) VEesD - 2000 Vv

i

1) Tais the ambient temperature at which the circuit operates, 6.a is the thermal resistance of the package, and 150°C
is the maximum operating junction temperature of the circuit;

2) Human model, 100pF capacitor is discharged through the 1.5KQ resistor;

3) When the working conditions of circuit exceed the range specified by the absolute maximum ratings, it is likely to

cause immediate damage to the circuit.
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6.8.1

GATE DRIVER(6N) Electrical Characteristic (CMS32M5536)

Internal Logic Block Diagram

vCC

=
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VREG7
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Undervoltage 7?
detection uvLo
VREG7
Noise filter .
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Shoot-through
current
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e
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1/213,

6N pre-driver internal logic block diagram
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6.8.2 Absolute Maximum Ratings

(Unless otherwise indicated, Ta=25°C, GND as a reference point for all pins).

Parameter Symbol Min Max Unit
High side floating offset VB123 03 205 Vv
absolute voltage
High side floating offset
relative voltage VSi123 VB1,2,3-25 VB1,23+0.3 \%
High side output voltage VHo1,2,3 VS1.23-0.3 VB1,23+0.3 V
Maximum power supply VCC -0.3 25 \Y,
Low side output voltage Vio1.23 -0.3 VCC V
Maximum power supply )
(HIN1,2,3/LIN1,2,3) Vin 03 10 v
Maximum voltage slew rate of dVS/dt ) 50 Vins
offset voltage
Enwronm.ental thermal Oun ) 100 oC/W
resistance
Junction temperature T - 150 °C
Storage temperature Ts -55 150 °C
Welding temperature of pins ) o
(duration 10s) I 260
ESD (note 2) VEsD - 2000 V

Note:

1) T, is the environmental temperature, 6,5 is package thermal resistance, the highest junction temperature for the
circuitis 150°C;

2) Human model, 100pF capacitor is discharged through the 1.5KQ resistor;

3) When the working conditions of circuit exceed the range specified by the absolute maximum ratings, it is likely to cause

immediate damage to the circuit.
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6.8.3 Recommended working conditions
(Unless otherwise indicated, Ta=25°C, GND as a reference point for all pins).
Parameter Symbol Min Typical Max Unit
High side floating offset absolute VB123 VS125+8 VS123+15 VS123+20 Vv
voltage
High side floating offset relative VSis3 GND-5 ) 200 v
voltage
High side output voltage VHo1,2,3 VSi1.23 VSi,2,3+15 VBi,23 \%
Power supply Vee 8 15 20 Vv
Low side output voltage Vio123 0 15 Vee v
Input voltage v )
(HIN1,2,3 /LIN1,2,3) N 0 5 v

Note: Ta means the environmental temperature of the circuit;
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6.8.4 Electrical Characteristic parameter table

(TA=25°C, VCC=VBS1,2,3=15V, VS; 2 3=GND, GND as a reference point for all pins, Unless otherwise indicated)

Parameter | symbol | Condition | Min Typical | Max | Unit
Power supply current parameters
VCC static current lcco Vin=0V 250 300 400 UuA
VBS static current Iesq VHin=0V 30 54 70 UuA
VCC dynamic current lccop fLing,2,3=20kHz 300 560 750 UA
VBS dynamic current Issp friNg,2,3=20kHz 120 180 240 UA
VB floating power supply LK VB=225V ) ) 0.1 UA
leakage current
Power supply voltage parameters
VCC qndervoltage high-level VCChvs ) 55 6.8 70 Vv
potential
VCC qndervoltage low -level VCChy. ) 50 6.2 6.5 v
potential
VCC undervoltage hysteresis VCChy ) ) 0.6 i Vv
level
VBS updervoltage high-level VBShys ) 55 6.8 70 Vv
potential
VBS updervoltage low -level VBShy. ) 5.0 6.2 6.5 v
potential
VBS undervoltage hysteresis VBShy ) ) 0.6 ) Vv
level
VS static negative voltage VSaon VBS=15V - -5.0 - \
Input parameters
Input high level current lin+ Vin=5V 30 50 70 UuA
Input low level current - Vin=0V - 0 1 uA
Input high level potential Vin+ - 2.6 - - \%
Input low level potential VIN- - - - 0.8 V
Input hysteresis level VIiNHY - - 1.2 - \%
Output parameters

. L Vin=5V
g:gr;rr;:ﬁvel shot-circuit pulse louts Vo=0V 0.8 11 14 A
PWD=<10us
- Vin=0V
Igo;/\r/(alre];/el short-circuit pulse lout. Vo=15V 15 20 o5 A
u PWD<10ps

High level output voltage Vour+ lout=-100mA 14.20 14.48 - \%
Low level output voltage Vour- lout=+100mA - 0.17 0.35 \%
Time parameters
Output rising edge tov | No Load 140 220 300 ns
transmission time
Output falling edge torr | No Load 140 220 300 ns
transmission time
Output rising time tr C_ =3.3nF - 50 80 ns
Output falling time tf C_=3.3nF - 23 40 ns
Dead time DT No Load 210 310 410 ns
High and low side match time MT - - - 50 ns
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6.8.5 VS Negative Voltage Curve

The Negative Transient Safe Operating Area (NTSOA) is used to characterize the gate driver’s ability to handle transient
negative voltages. Negative pulses with amplitudes and pulse widths within the area above the blue line shown in the figure
below will allow the gate driver to operate normally. Pulses with excessive amplitude (in the area below the blue line) may

cause the gate driver to operate improperly or even be permanently damaged.

NTSOA

-40
50 //

0 100 200 300 400 500 600 700 800 900 1000
Vgs=Pulse time at 15V (ns)
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GATE DRIVER(3P3N) Electrical Characteristic (CMS32M5524)
6.9.1 Absolute Maximum Ratings

CMS32M5512 (Unless otherwise indicated, Ta=25°C)

Range .
Parameter Symbol - - Unit
Min Typical max
Power supply voltage GVDD 8 12 16 Vv
Input frequency Fin - - 100 KHz
CMS32M5524 (Unless otherwise indicated, Ta=25C) .
Range .
Parameter Symbol - - Unit
Min Typical Max
Power supply voltage GVDD 16 24 30 Vv
Input frequency Fin - - 100 KHz
6.9.2 Electrical characteristic parameters
6.9.2.1 Driving NMOS power transistors
(Unless otherwise indicated, VDD=12V, Ta=25°C) .
Range .
Parameter Symbol - - Unit
Min Typical max
Power supply voltage GVDD 8 12 16 Vv
Input frequency Fin - - 100 KHz
6.9.2.2 Driving PMOS power transistors
(Unless otherwise indicated, VDD=12V, Ta=25C) .

Parameter Condition Min Typical Max Unit
linP*_IN input current Ve INn=5V 0.7 0.9 1.1 mA
Von output high level NO Load 10.5 11 - v
VoL output low level NO Load - - 1
tPHH rise edge delay - 75 150

VDD=12V, NO Load
tPLL fall edge delay - 75 150
ns

tr rise edge VDD=12V, CL=1nF - 100 300

tf fall edge VDD=12V, CL=1nF - 100 300
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6.9.3 Time Parameter Test Description

1
—_ 0 — .
Vin | S0% 50% ~\
| | |
PP R
! | ' tPLﬁ’:
| | | |
Vout AN I A=90%
| . 50% 50%—¢- |
I —x-10% 10% - A<
| | | |
|t |t
< <D=
Diagram of time parameter test
GVDD
signal

Block diagram of test circuit
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6.9.4 3P3N Pre-driver Internal Logic Block Diagram Characteristic
GvDD
% 6.5K
P*_ OUT
4 4 —0
N
26.5K
P* IN L
45K 35K
7.5K
N*_IN N* OUT
_ 50 _
Lo—wv L
220K
3P3N pre-driver internal logic block diagram
6.9.5 Logical Truth Table
NMOS Logical Truth Table
N*_IN N*_OUT
Hanging L
L L
H H
PMOS Logical Truth Table
P* IN P*_OUT
Hanging H
L H
H L
Note: *Represents the numbers 1, 2, 3
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6.10 GATE DRIVER(3P3N) Electrical Characteristic (CMS32M5526)

6.10.1 Internal Logic Block Diagram

LDO_5V

VBB1<J

UVLO

VBL{

HIN

1,2,3<

N\

LIN

)

VBB

ST&DT

VBB

Qs

IO GND

l,2,3<
LO
ww%_j; LS D 123
3P3N pre-driver internal logic block diagram
Logic Truth Table
HIN LIN UVLO/ST HO LO
0 0 0 OFF OFF
0 1 0 OFF ON
1 0 0 ON OFF
1 1 1 OFF OFF
Hanging Hanging 0 OFF OFF
Note:
1) 1:logic high level, 0: logic low level;
2) ON: VHo=Vee-11V, Vi0o=11V OFF: VHo=Vss, VLo=0V
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6.10.2 Absolute Maximum Ratings
(TA=25°C, Unless otherwise indicated, GND as a reference point for all pins)

Parameter Symbol Min Max Unit
5V power supply voltage VBB1 -0.3 40 \%
Drive power supply voltage Vs -0.3 40 \%
LDO output voltage Vsy -0.3 6 \Y,
LDO output current Isv 0 100 mA
Input voltage (HIN1,2,3/LIN1,2,3) ViN Veg2-11-0.3 VeB2 \Y
Output voltage of upper half bridge Vho -0.3 12 \%
Output voltage of lower half bridge Vio -0.3 6
Environmental thermal resistance(note 1) B - 60 ‘C/W
Junction temperature Ty - 150 C
Storage temperature Ts -55 150 ‘C
Welding temperature of pins (duration 10s) TL - 260 C
ESD (note 2) VEsD - 2000 \Y,
Note:

circuit is 150°C;

cause immediate damage to the circuit.

2) Human model, 100pF capacitor is discharged through the 1.5KQ resistor;

1) Ta is the environmental temperature, 8, is package thermal resistance, the highest junction temperature for the

3) When the working conditions of circuit exceed the range specified by the absolute maximum ratings, it is likely to

6.10.3 Recommended working conditions

TA=25°C, Unless otherwise indicated, GND as a reference point for all pins)

Parameter Symbol Min Typical Max Unit
5V power supply voltage VeB1 7 24 36 \%
Drive power supply voltage VeB 9 24 36 \%
Input voltage (HIN/LIN) Vin 0 - 5 Vv

Note: Ta means the environmental temperature of the circuit;

www.mcu.com.cn

72 | 86

Rev.1.2.1




0 Cmsemicon’

CMS32M55xx

6.10.4 Electrical Characteristic parameter table

(TA=25°C, Vee1=Vee2=Ves=24V, GND=0, the ground capacitance of VBB and VREGS5 is 1uF. All pins use
GND as the reference point unless otherwise specified)

Parameter | symbol | Condition Min | Typical | Max | Unit
Power supply current parameters
Vss static current Ivesa Vuin=Vun=0 - 400 - A
Ves dynamic current Ivesp fun=16kHz - 1.4 - mA
Power supply voltage parameters
VBB undervc?ltage high- VisHys i ) 8.5 Vv
level potential
VBB undervc?ltage low- Vesty. i ) 85 Vv
level potential
Ves undgrvoltage Vasiy i ) 05 i Vv
hysteresis level
Input parameters
Input high level current IiN+ VHin BY Vun=5V - 50 HA
Input low level current IIN- VHin B Vin=0 - 0 1 MA
Input high level potential Vin+ - 25 - - \%
Input low level potential VIin- - - - 0.8 \%
Input hysteresis level ViNHY - - 0.8 - V
Voltage divider output parameter
}//;'tt:gg divider output Vour | SE=OV/KEY=VBAT/EN=5V - 1.91 - v
Voltage divider output K | Vour/VBAT : 0.0863 .
ratio
Output parameters
HO output current [Ho+ x:g‘:\(}é& PWD<10ps - 300 - mA
HO inhalation current IHo- x:g':\%/é-nv, PWD<10us 60 mA
LO output current lLo+ Vin=5V, Vio=0, PWD<10us - 50 - mA
LO inhalation current ILo- Viun=0, Vio=11V, PWD=<10us 260 mA
HO output voltage Vo - Vee-11 - Ves
LO output voltage Vio Vin=5V - 11 -
Time parameters
anamission o, Tov | NOLoad - 200 - ns
output falling edge Torr | NO Load - 200 . ns
HO output rising time Trise v | CL=1nF - 60 - ns
HO output falling time Tranw | CL=1nF - 170 - ns
LO output rising time Trse L | CL=1nF - 200 - ns
LO output falling time Tral_L C=1nF - 55 - ns
Dead time DT NO Load - 300 - ns
pigh and low side mateh | | AToy & ATore - - 50 ns
LDO parameter
Range of output voltage Vsv Vee1=7V~36V 4.8 - 5.2 \Y,
LDO output current Isv VeB1=7V~36V - - 60 mA
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Voltage regulation rate AVo Isv=100mA , Veg1=12V~24V 5 10 mV
Load regulation rate AVoL VBB1=24V , Isy=0~60mA - 40 mV
Overload startup limit i i 15 i mA
current
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6.11 GATE DRIVER (3P3N) Electrical Characteristic (CMS32M5526C)

6.11.1 Internal Logic Block Diagram

BG >
Ve () LDO_5V sV
T f()GND
Veez uvL . oTP =
Q v
VBL! ----- Vesz
VBBZ
Veg2-11V|
Ay )
100K ST&DT 1
.. Vg2
LIN oo ‘ 11V
12, ‘ s ov Lo
100K 1,2,3
3P3N pre-driver internal logic block diagram
Logic Truth Table
HIN1,2,3 LINL,2,3 HO1,2,3 LO1,2,3
0 0 OFF OFF
0 1 OFF ON
1 0 ON OFF
1 1 OFF OFF
Hanging Hanging OFF OFF
Note:
1) 1:logic high level, O: logic low level;
2) ON: VHo1,2,3=VeB2-11V, Vi01,23=11V OFF: VHo1,23=VBB2, VL01,23=0V
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6.11.2 Absolute Maximum Ratings
(TA=25°C Unless otherwise indicated, GND as a reference point for all pins)

Parameter Symbol Max Min Unit
VREGS5 power supply voltage VeB1 -0.3 40 \Y
Drive power supply voltage VeB2 -0.3 40 \Y
LDO output voltage Vsv -0.3 6 \%
LDO output current lLoAD 0 30 mA
High side output voltage VHo1,2,3 Veg2-12-0.3 VeB2 Vv
Low side output voltage V101,23 -0.3 12 \%
Logic input voltage ViN -0.3 6 \%
vt ™ - o om
Junction temperature T; - 150 ‘C
Storage temperature Ts -55 150 ‘C
}/(\jlﬁlglt?gnt?rg;erature of pins T ) 260 c
ESD_HBM (note 2) VEsb1 - 4000 \%
ESD_CDM VEsp2 1000 \Y
Note:
1) Tais the environmental temperature, 6,5 is package thermal resistance, the highest junction temperature for the

circuit is 150°C
2) Human model, 100pF capacitor is discharged through the 1.5kQ resistor;
3) When the working conditions of circuit exceed the range specified by the absolute maximum ratings, it is likely to
cause immediate damage to the circuit.

6.11.3 Recommended working conditions

(Ta=25"C, Unless otherwise indicated, GND as a reference point for all pins)

Parameter Symbol Min Typical Max Unit
VREGS5 power supply voltage VeB1 5 24 36 \Y
Drive power supply voltage VBB2 24 36 \Y
Input voltage (HIN1,2,3/LIN1,2,3) Vin 0 - 5 V
Note:Ta represents the ambient temperature at which the circuit works.
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6.11.4 Electrical Characteristic parameter table

(Ta=25°C, VBe1=Ves2=Ves=24V, GND=0, the ground capacitance of VBB and VREGS5 is 1uF. All pins
use GND as the reference point unless otherwise specified)

Parameter Symbol Condition Min Typical Max Unit

Power supply current parameters

Vs static current IBBQ VHiNg,2,3=VLINg,2,3=0 - 790 - A

Vee dynamic current IseD fun=20kHz - 1.6 - mA

Power supply voltage parameters

AV undervgltage high- Vestivs ) ) 43 i v

level potential

AV undervqltage low- Vesty. ) ) 3.9 i Vv

level potential

Ves unde.rVOItage VBBHY - - 0.4 - V

hysteresis level

Input parameters

Input high level current liN+ VHiN1,2,3 OF VLN, 2,3=5V - 55 HA

Input low level current IIN- VHiN1,2,3 OF ViiNg,2,3=0 - 0 1 MA

Input high level potential Vin+ - 2.6 - - \%

Input low level potential VIN- - - - 15 \

Input hysteresis level VINHY - - 0.9 - \

Voltage divider output parameter

Voltage divider output Vour | SE=OV/KEY=VBAT/EN=5V - 1.91 - v

voltage

Voltage divider output K Vour/VBAT . 0.0863 )

ratio

Protection function

Overhe_at shut-off Tshut ) ) 170 i ‘c

protection

Temperature lag Thys - - 22 - ‘C

Output parameters
VHing,2,3=0,

HO output current IHo+ VHo1,2,3=Ves, PWD<10us 170 200 244 mA

. . VHiNg,2,3=5V,

HO inhalation current IHo- Vior2.5=Ves-11V, PWD<10ys 55 62 76 mA
VLiNg,2,3=5V, V0Lo=0,

LO output current ILo+ PWD<10ps 30 36 42 mA

. . VLiNg,2,3=0, Vio1,2,3=11V,

LO inhalation current ILo- PWD=10ys 228 276 328 mA
Vee=12V, Vuin=5V - Vee-11.2 - Y,

HO output voltage Vo Ves<12V, Vun=5V - 1 15 \Y
VHin=0V - VBB - \Y
Vee=12V, Vun=5V - 11.2 - \%

LO output voltage Vio Vee<12V, Vun=5V - Vee-1 Vee-1.5 Vv
VLN 2,3=0V - 0 - \%

Time parameters

Output rising edge Ton | No Load - 145 - ns

transmission time

Output falling edge Torr | No Load - 120 - ns

transmission time

HO output rising time Trise_n | CL.=1nF - 78 - ns
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HO output falling time Tra v | Cl=1nF - 205 - ns
LO output rising time Trse_L | CL=1nF - 410 - ns
LO output falling time Trall_L C.=1nF - 58 - ns
Dead time DT - - 150 250 ns
Erlr?g and low side match MT ATon & ATorr - - 50 ns
LDO parameter
Range of output voltage Vsy VeB1=7V~36V, no load 4.90 5.00 5.05
Range of output voltage Vsv Vee1=7V~36V, load 30mA 4.85 4.97 5.00
LDO output current lioad VBB1=7V~36V - - 30 mA
Voltage regulation rate AVo lload=30MA, Vee1=12V~24V -50 - 50 mV
Load regulation rate AVoL | VBe1=24V, lioad=0~30mA -70 - 70 mV
Current limiting value LIMIT - 80 96 - mA
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6.12 EMC Characteristic
6.12.1 EFT Electrical Characteristics
Symbol Parameter Condition level
Fast transient voltage burst limits to beapplied Ta=+25 °C,
VEFTB through 0.1uF(capacitance) on VDD and VSS pins to HSI=64MHz, conforms to 4B
induce a functional disturbance IEC 61000-4-4

Note: EFT performance is closely related to system design, including power structure, circuit design, the layout, chip
configuration and program structure. EFT parameters in above table are internal testing result in CMS, not suitable for
all application environments. These parameters are for reference only. System design has influence upon EFT

performance. For some special application which needs high EFT performance, please try to avoid interference
sources affecting the system when designing. It is suggested to analyze interfering path and optimize design in order
to achieve the best anti-interference performance.

6.12.2 ESD Electrical Characteristics

Symbol Parameter Condition level
Electrostatic discharge Ta=+25C, 3B
v (human body model HBM) JEDEC EIA/JESD22- A114
Esp Electrostatic discharge Ta=+25°C, c
(Machine discharge model MM) JEDEC EIA/JESD22- A115
Remark: It is guaranteed by the design and not tested in mass production.
6.12.3 Latch-Up Electrical Characteristics
Symbol Parameter Condition Type
. Class |
LU Static latch-up class JEDEC STANDARD NO.78D NOVEMBER 2011 (Ta = +25°C)
Remark: It is guaranteed by the design and not tested in mass production.
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/. Package Dimensions
7.1 SOP16
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BASE METAL ¢ ) |
7 WITH PLATING
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SECTION B-B
1
B B
b e
Millimeter
Symbol
Min Nom Max
A - - 1.75
A1 0.10 - 0.225
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.39 - 0.47
b1 0.38 0.41 0.44
c 0.20 - 0.24
c1 0.19 0.20 0.21
9.80 9.90 10.00
5.80 6.00 6.20
E1 3.80 3.90 4.00
e 1.27BSC
h 0.25 - 0.50
L 0.50 - 0.80
L1 1.05REF
[S] 0 - 8°
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7.2 SSOP24
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Millimeter
Symbol -
Min Nom Max
A - - 1.75
A1 0.10 0.15 0.25
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.23 - 0.31
b1 0.22 0.25 0.28
c 0.20 - 0.24
cl 0.19 0.20 0.21
D 8.55 8.65 8.75
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
e 0.635BSC
h 0.30 - 0.50
L 0.50 - 0.80
L1 1.05REF
0 0 - 8°
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7.3 TSSOP24
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TRV TRTTTL
Millimeter
Symbol
Min Nom Max
A - - 1.2
A1 0.05 - 0.15
A2 0.80 1.00 1.05
A3 0.39 0.44 0.49
b 0.20 - 0.29
b1 0.19 0.22 0.25
c 0.13 - 0.18
c1 0.12 0.13 0.14
D 7.70 7.80 7.90
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.65BSC
0.45 | 0.60 | 0.75
L1 1.00BSC
6 0° | - | 8°
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7.4  QFN40 (0505X0.75-0.40)
EIEMERE
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™ i (=
DATUM A [ S — :
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— n00g mnn/h\n I
sl |amle] ] — :‘EE DETALLB
TOP VIEW BOTTOM VIEW
=l
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wE=E] ] Té = )
Sl DE vIEW EVEN/ODD TERMINAL SIDE
DETAILB
Millimeter
Symbol
Min Nom Max
0.70 0.75 0.80
A 0.80 0.85 0.90
0.85 0.90 0.95
A1 0 0.02 0.05
A3 - 0.20REF -
b 0.15 0.20 0.25
5.0BSC
E 5.0BSC
D2 3.60 3.70 3.80
E2 3.60 3.70 3.80
e 0.40BSC
L 0.35 0.40 0.45
K 0.20 - -
aaa 0.10
bbb 0.07
cce 0.10
ddd 0.05
eee 0.08
fff 0.10
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7.5 LQFP48 (0707X1.4-0.50)
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SECTION B-B
Millimeter
Symbol :
Min Nom Max
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.26
b1 0.17 0.20 0.23
c 0.13 - 0.17
c1 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
E1 6.90 7.00 7.10
eB 8.10 - 8.25
€ 0.50BSC
0.45 ] - | 0.75
L1 1.00REF
0 0° | - | 7°
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8. Ordering Information
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CMS32M55105024 Mo | 64 | 32| 1 | 8 - o | 1| 1| 22| 2| 2|2]: 6|22 |z2|1|1]o|1]| 1| 1] ssopa
CMS32M5512Q040 Mo | ea | 32 | 1 | 8 (gf’fe'fl) o | 1| 1| 2|2 ]2|2|2|2|6|l2|2|2]|1|1]|o0o|1]|1]|1]| o4
CMS32M5524S016 Mo | 6a | 32 | 1 | 8 (éf’ggv) o | 1|1 7 7 7 12l alel2)l2l1|1|o|lo]|1]1]1 SoP16
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9. Revision History

Revision Date Modify content
V1.00 Apr 2019 Initial version
V1.01 Apr 2020 Modify the description of memory space
V1.02 May 2020 System overview chapter adds system structure block diagram
V1.03 Sep 2020 Add SOP16 pin map and related information of CMS32M5524
V1.04 Oct 2020 Modify the static/dynamic parameters in Chapter 6.8
V1.05 Nov 2020 Add related information of CMS5510S016/CMS5512S016/CMS5336L048
V1.06 Dec 2020 Add related information of CMS32M5533L032
1) Add related information of CMS32M5524TS024/CMS32M5526TS024
V1.07 Jul 2021 2)  Remove related information of CMS32M5332/ CMS32M5333L/ CMS32M5510sop16/
CMS32M5512 Sop16
V1.08 Sep 2021 1) Add related information of CMS32M5526S024/CMS32M5526Q040
: ep 2)  Add related information of CMS32M5512
V1.09 Feb 2022 Modify the parameters in Chapter 6.7
1) 3.1 Pin Description, 3.2 Pin functions Description, 3.4 Pin Function List: Adjust SWD
V1.10 Apr 2022 pin description and remarks (5)
2) 7.3 TSSOP24: Delete the chip picture
1) Modify the system block diagram of CMS32M5512 in chapter 2.3.2
2) 3.1.3 CMS32M5512(QFN40), 3.1.8 CMS32M5526(QFN40),
V1.1 Jun 2022 3.1.9 CMS32M5533(QFN40), 3.1.10 CMS32M5533(LQFP48),
3.1.11 CMS32M5536(LQFP48), 3.2 Pin Function Description 3.4 Pin Function List:
Delete the CCPOA function of the P30
V1.12 Jul 2022 1.2 Product Comparison: add maximum voltage parameters
V1A ALg 2022 Corrected the QFN pin map format:
13 ug 20 3.1.3 CMS32M5512(QFN40), 3.1.8 CMS32M5526(QFN40), 3.1.9 CMS32M5533 (QFN40)
V114 Oct 2022 3.1.2 CMS32M5510(LQFP32), 3.2.1 CMS32M5510/12/24/26/26C Function Description, 7.4
: c LQFP32: Added CMS32M5510(LQFP32)
1) Add related information of CMS32M5526C(SSOP24) in Chapter 2.1/ 2.3.4/ 3.1.7/
3.2.1/6.8.4/6.10.4/0/8
V1.1.5 Feb 2023 2)  Correct QFN40 package diagram data
3) SWD emulation burn port in change position (keep a set)
V1.1.6 Apr 2023 Updated 7.4 Package dimensions
V1.1.7 May 2023 Modified section 4.9.4
1) Modified the description of FLASH electrical parameters in 6.4
2) Added CMS32M5533E(QFN40, LQFP48) model information (the modified section
includes: 1.2/3.1.8/3.1.9/3.2.2/6.7)
V118 Dec2023 | 3)  Add chapters: 6.6.1/6.6.4/6.8.1/6.8.5
4) Delete the CMS32M5510 package LQFP32 chip information
5) Updated 6.12 EMC Characteristic
1) Corrected CMS32M5526(QFN40) pin position
v1.1.9 Jan 2024 2)  Corrected the cover page
V1.2.0 Jan 2024 Corrected some errors in section 3.4
1) Delete the stop mode in 1.1
2) Delete the stop mode in 2.1
Apr 2024 3) Delete the stop mode in 3.3
4) Delete the stop mode in 4.5.1
V121 5) Delete Stop mode currentin 6.2
- 1) Modified sections 6.8.2, 6.8.3, 6.8.4, 6.10.2, 6.10.3, 6.10.4, 6.11.2, 6.11.3, and 6.11.4
2) Modify the parameters in 6.3.3
May 2024 3) Remarks are added in sections 6.5.2, 6.5.3,6.5.4,6.5.5,6.5.6,6.12.2,6.12.3

4) Changed the built-in driver supply voltage of CMS32M5526CS024 from 6.5~36V to
5~36V
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