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* China Micro Semicon Co., Ltd. (hereinafter referred to as the Company) has applied for patents and holds absolute legal rights
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sustaining devices or systems. The Company reserves the right to modify the products without prior notice. For the latest
information, please visit the official website at www.mcu.com.cn.



Q) Cmsemicon’

BAT32G135B Datasheet

Features
® Ultra-low power consumption technology: ®  Analog peripherals:
> Operating voltage: 1.8V to 5.5V » 12-bit ADC converter with 1.42Msps conversion
> Operating temperature: -40°C to 105°C rate, 35 external analog chan'nels, internal opt.lonal
PGAO/1 output as conversion channels, with a
» Low power modes: sleep mode and deep sleep . .
temperature  sensor supporting for single-
mode channel/multi-channel scan conversion mode.
> Operating power consumption: Conversion range: 0 to positive Vrer
T3A/MHz @64MHz » 2-channel Comparator (CMP), input source
» Power consumption in deep sleep mode: 1A selectable, reference voltage selectable from
> Operation in deep sleep mode external reference voltage or internal reference
+32.768K+RTC: 1.15A voltage
e Core » 2-channel Programmable Gain Amplifier (PGA)
' _ with 4/8/10/12/14/16/32x gain selection
» ARM® 32-bit Cortex®-M0+ CPU
_ ® Input/output ports:
» Operating frequency: 32KHz to 64MHz > 1/0 ports: 29~45
® Memory: » N-channel open drain, internal pull-up/down
» 64KB Flash Memory switching
> 1.5KB dedicated data Flash Memory > Internal key interrupt detection
> 8KB SRAM Memory with parity check > Internal clock output/buzzer output controller
® Power and reset management: ®  Serial 2-wire debugger (SWD)
® Timers:
» Power-on reset (POR) L
_ » 16-bit timer: 8 channels
» Low voltage detection (LVD) (settable > 15-bit interval timer: 1x
threshold voltage) > Real Time Clock (RTC): 1x (with perpetual
L Clock management: calendar, alarm function, and clock correction)
» Internal 64MHz high-speed oscillator » Windowed watchdog timer (WWDT): 1x
> Internal 15KHz low-speed oscillator » SysTick timer
» Supports 1MHz~20MHz external oscillators Interfaces:
. > i icati its: i
> Supports 32.768KHz external oscillators 2 serial communication units: freely configurable
> Leh | PLL with SAMH as 3-channel standard UART or 6-channel SPI or
-ehanne with up to Z system 6-channel simplified 1°C
clock > Standard SPI: 1 channel (8-bit and 16-bit
[ ] Multlpller module: Supported)
» Supports 32-cycle and 32-bit multiplication. > Standard 12C: 1 channel
® EDMA controller: > IrDA: 1 channel
> Interrupt triggered startup ®  Safety functions:
» Selectable transfer modes (Normal transfer > Complies with [EC/UL 60730 standards
> Reports abnormal storage access errors
mode, Repeat transfer mode, Block transfer .
) » Supports RAM parity check
mode and Chain transfer mode) > Supports hardware CRC
» The source/target fields for transfer can be > Supports SFR guard and avoids misoperation
optionally selected from the full address space > 128-bit unique 1D number
range. » Flash Level 2 protection in the debug mode
Www.mcu.com.cn 2 /80 Rev.0.5.3
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(Levell: can only perform a flash full-scale erase
and cannot read or write. Level2: The emulator
connection is invalid and cannot operate on the
flash.)
® Package:
> 48LQFP, 40QFN, 32LQFP

® | inkage controller:
» It can link event signals to realize the linkage
of peripheral functions
» 15 input events and 4 trigger events
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1 Overview

1.1Brief Introduction

The ultra-low power BAT32G135B features a high-performance ARM® Cortex®-M0+ 32-bit RISC core, operating
up to 64MHz, with 64KB Flash, 8KB SRAM, and 1.5KB Data Flash. This product integrates multiple standard interfaces
including 12C, SPI, UART, and LIN. It also includes a 12-bit A/D converter, temperature sensor, and comparator, with a
programmable gain amplifier (PGA). The 12-bit A/D converter can be used for collecting external sensor signals, reducing
system design costs. The integrated temperature sensor provides real-time monitoring of the external environment
temperature. The built-in comparator supports both high-speed and low-speed operating modes. In high-speed mode, it
can be used for control feedback in high-speed motor operations, while in low-speed mode, it is suitable for battery
monitoring. The BAT32G135B also features an 8-channel 16-bit timer module and is equipped with an EPWM control
circuit. Combined with the timer, it enables control of a DC motor or two stepper motors.

Additionally, the microcontroller offers excellent low-power performance, supporting both sleep and deep sleep
modes, providing flexible design options ideal for battery-powered low-power devices. Furthermore, the integration of
an event-linked controller enables direct connection between hardware modules without CPU intervention. This approach
provides faster response times than using interrupts and lowers CPU activity frequency, thereby extending battery life.

These features make the BAT32G135B microcontroller series highly suitable for applications in energy storage

systems, battery packs, motor control, security, and power industries.

WWW.Mmcu.com.cn 4/ 80 Rev.0.5.3



. ®
0 Cmsemlcon BAT32G135B Datasheet

1.2Product Model List

BAT _32 G 1 35B _G E_ 48 _FA

L» Package (NA/NB: QFN, FA/FB/FP: LQFP)
Pin count (48pin, 40pin, 32pin)
ROM size (E: 64KB, C: 32KB)

» Temperature range: -40~105°C
» Product code: 35B
» CPU: Cortex-MO0+

» Classification (G: General)

> Bus width: 32 bits

> Series name: BAT

BAT32G135B product list:

Flash Dedicated data
Product code Package SRAM
Memory Flash Memory

32-pin plastic package LQFP
BAT32G135BGE32FP
(7x7mm, 0.8mm pitch)

40-pin plastic package QFN
BAT32G135BGE40NB ) 64KB 1.5KB 8KB
(5x5mm, 0.4mm pitch)

48-pin plastic package LQFP
BAT32G135BGE48FA
(7x7mm, 0.5mm pitch)

WWW.Mmcu.com.cn 57/ 80 Rev.0.5.3
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BAT32G135B product selection table:

Package

2

QFN
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1.3Top View

1.3.1 BAT32G135BGE32FP

e 32-pin plastic package LQFP (7x7mm, 0.8mm pitch)

N P10/ANI9/SCLK11/SCL1Y/EPWMOO00
] P11/ANI8/SDI11/SDA11/EPWMO01
N P12/ANI13/SDO11/EPWMO02

= P13/ANI16/EPWMO03
5 P16/ANI19/T101/TO01/EPWMO06
g P17/ANI20/T102/TO02/EPWMOQ7

N P14/ANI17/SDA20/EPWMO04
2 P15/ANI18/CLKBUZ1/EPWMO05

VREFO/ANI12/P147[ |25 16 | PSU/ANI24/INTP2
PGAOGND/ANI3/P23[ |26 15 | PS0/ANI23/INTP1/VCOUT1
VCINO/PGAOIN/ANI2/IP22 [ |27 14 | P30/ANI21/INTP3/RTC1HZ
VCIN13/AVREFM/ANIL/P2L[ |28 BAT32G135B 13 | P7T0/ANI29
VCIN12/AVREFP/ANIO/P20[ |29 12 | P72/ANI31
VCIN11/TO00/ANI10/POL[ |30 1 | P73/ANI32
VCIN10/TIO0/ANI11/POOL |31 10 | P74/ANI133
VCOUTO/ANI14/P120[ |32 9 | P31/ANI22/T103/TO03

VSS o
VDD ~

RESETB N
ANI36/INTP0/P136 ®

SWCLK/P137 w
EXCLK/X2/P122 ~

XUYP121[ o

SWDIO/P40 e O

Note: The unmarked digital functions of the pins in the diagram can be configured. Please refer to section 4.1 for details.
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1.3.2 BAT32G135BGE40NB

e 40-pin plastic package QFN (5x5mm, 0.4mm pitch)
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VCIN13/AVREFM/ANI1/P21 35 BAT32G135B 161 ]P73/ANI32/KR3/SDO0L
VCIN12/AVREFP/ANIO/P20 36 151 ] P74/ANI33/KR4/SDI01/SDA01L
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Note: The unmarked digital functions of the pins in the diagram can be configured. Please refer to section 4.1 for details.
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1.3.3 BAT32G135BGE48FA

e 48-pin plastic package LQFP (7x7mm, 0.5mm pitch)
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Note: The unmarked digital functions of the pins in the diagram can be configured. Please refer to section 4.1 for details.
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2 Product Block Diagram
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The above diagram shows the block diagram of a 48-pin product, some functions are not supported for products with less than 48

pins.
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3 Memory Map

FFFF_FFFFH

EOOF_FFFFH

Cortex-MO+ Dedicated Peripheral Resource Area

E000_0000H

4005_FFFFH

Peripheral Resource Area

4000_0000H

2000_1FFFH
SRAM (up to 8KB)
2000_0000H

0050_05FFH

Data Flash 1.5KB

Main Flash Memory Area (up to 64KB)

0050_0000H

0000_FFFFH

0000_0000H
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4 Pin Functions

4.1Port Functions

Table 4.1.1
Digital output Digital input function With or without function
Port name | Alternate function function setting setting register
. LQFP48 QFN40 LQFP32
register pxxcfg[3:0] xxXPCFG[5:0]
RESETB RESETB - - ° ° °
GPIO 00H 00H ° ° °
ANI11 00H 00H ° ° °
VCIN10 00H 00H ° ° °
P00
TIO0 00H 00H ° ° °
Configurable
X (see table 4.1.2) X (see table 4.1.2) ° ° °
digital functions
GPIO 00H 00H ° ° °
ANI10 00H 00H ° ° °
VCIN11 00H 00H ° ° °
P01
TOO00 00H 00H ° ° °
Configurable
X (see table 4.1.2) X (see table 4.1.2) ° ° °
digital functions
GPIO 00H 00H ° ° °
ANI9 00H 00H ° ° °
SCLK11 00H 00H ° ° °
P10 SCL11 00H 00H ° ° °
EPWMOO00 00H 00H ° ° °
Configurable
X (see table 4.1.2) X (see table 4.1.2) ° ° °
digital functions
GPIO 00H 00H ° ° °
ANI8 00H 00H ° ° °
SDI11 00H 00H ° ° °
P11 SDA11 00H 00H ° ° °
EPWMOO01 00H 00H ° ° °
Configurable
X (see table 4.1.2) X (see table 4.1.2) ° ° °
digital functions
GPIO 00H 00H ° ° °
ANI13 00H 00H ° ° °
P12
SDO11 00H 00H ° ° °
EPWMO02 00H 00H ° ° °
Www.mcu.com.cn 12 /7 80 Rev.0.5.3
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Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI16 00H 00H °
P13 EPWMOO03 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI17 00H 00H °
SDA20 00H 00H °
P14
EPWMO04 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI18 00H 00H °
CLKBUZ1 00H 00H °
P15
EPWMOO05 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI19 00H 00H °
TIO1 00H 00H °
TOO01 00H 00H °
P16
(SPIMOSI) 00H 00H °
EPWMO06 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI20 00H 00H °
TI02 00H 00H °
TO02 00H 00H °
P17
(SPIMISO) 00H 00H °
EPWMOO07 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANIO 00H 00H °
AVREFP 00H 00H °
P20
VCIN12 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
P21 GPIO 00H 00H °
Www.mcu.com.cn 13 /7 80 Rev.0.5.3
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ANI1 00H 00H °
AVREFM 00H 00H °
VCIN13 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI2 00H 00H °
PGAOIN 00H 00H °
p22 PGA10 00H 00H -
VCINO 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI3 00H 00H °
p23 PGAOGND 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
ANI4 00H 00H -
PGALIN 00H 00H -
P24
PGA0O 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI5 00H 00H -
P25 PGA1GND 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI6 00H 00H -
P26
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI7 00H 00H -
p27
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
ANI21 00H 00H °
INTP3 00H 00H °
P30
RTC1HZ 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions

www.mcu.com.cn
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GPIO 00H 00H °
ANI22 00H 00H °
TIO3 00H 00H °
P31
TOO03 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
SWDIO 00H 00H °
P40
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
P41 Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
ANI23 00H 00H °
INTP1 00H 00H °
P50 VCOUT1 00H 00H °
(SPINSS) 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI24 00H 00H °
INTP2 00H 00H °
P51
(SPISCK) 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
P60 Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
P61 Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI27 00H 00H -
P62
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI28 00H 00H -
P63
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
P70
ANI29 00H 00H °
Www.mcu.com.cn 15 /7 80 Rev.0.5.3
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KRO 00H 00H -
SCLK21 00H 00H -
SCL21 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
ANI30 00H 00H -
KR1 00H 00H -
P71 SDI21 00H 00H -
SDA21 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
ANI31 00H 00H °
KR2 00H 00H -
p72
SDO21 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI32 00H 00H °
KR3 00H 00H -
P73
SDO01 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
ANI33 00H 00H °
KR4 00H 00H -
P74 SDI01 00H 00H -
SDA01 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
ANI34 00H 00H -
KR5 00H 00H -
P75 SCLKO01 00H 00H -
SCLO1 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
P120 ANI14 00H 00H °
VCOUTO 00H 00H °
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Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
X1 00H 00H °
p121
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
X2 00H 00H °
p122 EXCLK 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
XT1 00H 00H -
p123
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
XT2 00H 00H -
p124 EXCLKS 00H 00H -
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI35 00H 00H -
P130
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
ANI36 00H 00H °
P136 INTPO 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H °
SWCLK 00H 00H °
p137
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
GPIO 00H 00H -
P140 Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H -
ANI15 00H 00H -
P146
Configurable
X (see table 4.1.2) X (see table 4.1.2) -
digital functions
GPIO 00H 00H °
p147
ANI12 00H 00H °
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VREFO 00H 00H °
Configurable
X (see table 4.1.2) X (see table 4.1.2) °
digital functions
VDD Supply voltage - - °
VSS Ground - - °
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Table 4.1.2 Digital Function Configuration List (1/2 Output Function Configuration)

Pin name Control register Register configuration Pin alternate function
4’h00 Default alternate output
4’h01 TO10
4’h02 TO11
4’h03 TO12
4’h04 TO13

PO0~P147 P00cfg[3:0]~P147cfg[3:0] 4’h05 SDO00/TxD0
4’h06 SD020/TxD2
4’h07 CLKBUZ0
4’h08 SCLKO00
4°h09 SCLKO20
4’h0a TxD1

Note: P60 and P61 are NOD outputs; please pay attention to the configuration when using them.

Table 4.1.2 Digital Function Configuration List (2/2 Input Function Configuration)

Control register Register configuration Pin alternate function
TI10PCFG 6’h00 Default alternate input
TI11PCFG 6’h01 P00 as an alternate input
TI12PCFG 6’h02 P01 as an alternate input
TI13PCFG 6°h03 P10 as an alternate input
INTPOPCFG 6°h04 P11 as an alternate input
INTP1PCFG 6°h05 P12 as an alternate input
INTP2PCFG 6’h06 P13 as an alternate input
INTP3PCFG 6’h07 P14 as an alternate input

SDIOOPCFG (SPI/IIC/UART) 6’h08
SCLKIOOPCFG (SPI/IIC)

P15 as an alternate input

6’h09 P16 as an alternate input
SSO0PCFG (SPI) 6’h0a P17 as an alternate input
SDI20PCFG (SPVUART) 6’h0b P20 as an alternate input
SCLKI20PCFG (SP1) 6’h0c P21 as an alternate input
RXD1PCFG (UART) -
6’h0d P22 as an alternate input
SDAAOPCFG -
6’h0e P23 as an alternate input
SCLAOPCFG -
6’h0f P24 as an alternate input
6’h10 P25 as an alternate input
6’hl1 P26 as an alternate input
6’h12 P27 as an alternate input
6’h13 P30 as an alternate input
6’h14 P31 as an alternate input
6’h15 P40 as an alternate input
6’h16 P41 as an alternate input
6’h17 P50 as an alternate input
6’h18 P51 as an alternate input
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6’h19 P60 as an alternate input
6’hla P61 as an alternate input
6’hlb P62 as an alternate input
6’hlc P63 as an alternate input
6’hld P70 as an alternate input
6’hle P71 as an alternate input
6’hiIf P72 as an alternate input
6’h20 P73 as an alternate input
6’h21 P74 as an alternate input
6’h22 P75 as an alternate input
6’h23 P120 as an alternate input
6’h24 P121 as an alternate input
6’h25 P122 as an alternate input
6’h26 P123 as an alternate input
6’h27 P124 as an alternate input
6’h28 P130 as an alternate input
6’h29 P136 as an alternate input
6’h2a P137 as an alternate input
6’h2b P140 as an alternate input
6’h2c P146 as an alternate input
6’h2d P147 as an alternate input

Table 4.1.3 SPI Pin Function Configuration List

Register name

Register setting

SP1 pin function mapping

SPINSS SPISCK SPIMISO SPIMOSI
2°b00 Not mapped to any pin
2°b01 P50 P51 P17 P16
SPIPCFG[1:0]
2°b10 P63 P31 P75 P74
1’bl1 P25 P24 P23 p22
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4.2Port Alternate Functions

SDI11, SDI20, SDI21

(1/2)
Function name Input/Output Function
ANIO ~ANI36 Input A/D converter analog input
External interrupt request input
INTPO ~INTP3 Input Specification of active edges: rising edge, falling edge, rising
and falling edges
VCINO Input Comparator 0 analog voltage input
VCIN10, VCIN11, VCIN12,
VCINI3 Input Comparator 1 analog voltage / reference voltage input
VREFO Input Comparator O reference voltage input
VCOUTO0, VCOUT1 Output Comparator output
PGAOIN, PGA1IN Input PGA input
PGAO0O, PGA10 Output | PGA output
PGAOGND, PGA1GND Input PGA reference input
KRO ~KR5 Input Key interrupt input
CLKBUZO0, CLKBUZ1 Output | Clock output / Buzzer output
RTC1HZ Output | Real-time clock correction clock (1Hz) output
RESETB Input Low-level active system reset input, when external reset is not used, it must be
connected directly or through a resistor to VDD.
IrRxD Input IrDA serial data input
IrTXD Output | IrDA serial data output
RxD0 ~RxD2 Input Serial data inputs of serial interfaces UARTO0, UART1, UART2
TxDO0 ~TxD2 Output | Serial data outputs of serial interfaces UARTO, UART1, UART2
SCLO00, SCLO01, SCL10,
SCL1L SCL20, SCL2L Output | Serial clock outputs of serial interfaces 11C00, 11C01, 11C10, 11C11, I1C20, 11C21
SDA00, SDAO01, SDA10, InputOutput Serial data inputs/outputs of serial interfaces 11C00, 11C01, 11C10, 1IC11, 11C20,
SDAl1, SDA20, SDA21 11C21
SCLKO0, SCLKO01, SCLK10, InputOutput Serial clock inputs/outputs of serial interfaces SSP100, SSP101, SSP110, SSPI11,
SCLK11, SCLK20, SCLK21 SSPI20, SSP121
SDI00, SDI01, sSDI10, Input Serial data inputs of serial interfaces SSP100, SSP101, SSPI110, SSP111, SSPI20,

SSPI21

www.mcu.com.cn

21/ 80 Rev.0.5.3




. ®
0 Cmsemlcon BAT32G135B Datasheet

(2/2)
Function name Input/Output Function
SS00 Input Serial interface SSPI100 chip select input
SDO00, SDO01, SDO10, SDO11,
SDO20. SDO21 Output Serial data outputs of SSP100, SSPI01, SSP110, SSPI11, SSPI20, SSP121
SPINSS Input Serial interface SPI chip select input
SPISCK Input/Output | Serial interface SPI serial clock input/output
SPIMISO Input/Output Serial interface SPI serial data input/output
SPIMOSI Input/Output Serial interface SPI serial data input/output
SCLAO Input/Output Serial interface 11CAO clock input/output
SDAAO Input/Output | Serial interface 1ICAO serial data input/output
TI00~TI03 Input External counting clock / capture trigger input for 16-bit Timer40
TO00~TOO03 Output Timer output for 16-bit Timer40
TI10~TI13 Input External counting clock / capture trigger input for 16-bit Timer41
TO10~TO13 Output Timer output for 16-bit Timer41
X1, X2 — Resonator for the main system clock connection
EXCLK Input External clock input for the main system clock
XT1, XT2 — Resonator for the sub-system clock connection
EXCLKS Input External clock input for the sub-system clock
VDD — Power supply
AVREFP Input Positive (+) reference voltage input for the A/D converter
AVREFM Input Negative (-) reference voltage input for the A/D converter
VSS — Ground
SWDIO Input/Output | SWD data interface
SWCLK Input SWD clock interface

Note: As a countermeasure against noise and locking, a bypass capacitor (around 0.1F) must be connected between VDD
and VSS with the shortest possible distance and using thicker traces.
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5 Function Summary

5.1ARM® Cortex®-MO0+ Core

The ARM Cortex-MO(+) processor is a next-generation product in the ARM processor family, designed specifically
for embedded systems. It provides a low-cost platform aimed at meeting the needs of microcontrollers with a small pin
count and low power consumption, while delivering excellent computational performance and advanced system response
to interrupts.

The Cortex-MO(+) processor is a 32-bit RISC processor, offering superior code efficiency and delivering the high-
performance expectations of the ARM core, distinguishing itself from 8-bit and 16-bit devices of the same memory size.
The Cortex-MO(+) processor features 32 address lines, with a memory space of up to 4GB.

The BAT32G135B integrates an embedded ARM core, making it fully compatible with all ARM tools and software.

5.2Memory

5.2.1 Flash Memory

The BAT32G135B features an internal flash memory that is programmable, erasable, and rewriteable. It includes
the following functionalities:

» 64K program memory space.

»  1.5KB dedicated data flash memory.

»  Supports page erase, with each page size of 512 bytes and an erase time of 4ms.

»  Supports byte/half-word/word (32-bit) programming, with a programming time of 24s.

5.2.2 SRAM

The BAT32G135B features 8KB of embedded SRAM
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5.3Enhanced DMA Controller

The BAT32G135B is equipped with an enhanced DMA (Direct Memory Access) controller, enabling data transfer

between memory regions without using the CPU.
» It supports triggering DMA via peripheral function interrupts, allowing real-time control through

communication, timers, and A/D conversions.
»  The source and target fields for transfer can be selected from the entire address space (when the flash is used
as the target address, it must be preset to programming mode).

» It supports four transfer modes: normal transfer mode, repeat transfer mode, block transfer mode, and chain

transfer mode.

5.4Linkage Controller

The linkage controller connects events generated by various peripheral functions with their triggering sources,
enabling direct collaboration between peripheral functions without involving the CPU.

The linkage controller includes the following features:

» It can link event signals together to realize the linkage of peripheral functions.

» It supports 15 types of event inputs and 4 types of event triggers.
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5.5Clock Generation and Startup

The clock generation circuit is responsible for providing clock signals to the CPU and peripheral hardware. There
are three types of system clocks and clock oscillation circuits:

5.5.1

5.5.2

5.5.3

Main System Clock

X1 Oscillator Circuit: This circuit can generate a clock oscillation ranging from 1 to 20 MHz by connecting a
resonator to the X1 and X2 pins. The oscillation can be stopped by executing the deep sleep instruction or
setting the MSTOP bit.

High-Speed On-Chip Oscillator (High-Speed OCO): The frequency of oscillation can be selected through an
option byte. After a reset is released, the CPU defaults to running with this high-speed on-chip oscillator clock.
The oscillation can be stopped by executing the deep sleep instruction or setting the HIOSTOP bit. The
frequency set by the option byte can be changed using the frequency selection register of the high-speed on-
chip oscillator. The maximum frequency is 64 MHz, with an accuracy of #1.0%.

External Clock Input via Pin (X2): The external clock input (1~20 MHz) can be provided through the X2 pin.
The input can be disabled by executing the deep sleep instruction or setting the MSTOP bit.

PLL Phase-Locked Loop Circuit: The PLL circuit multiplies the frequency of the X1 oscillator or the high-
speed on-chip oscillator circuit to provide a system clock of up to 64 MHz. The PLL oscillation and stop
functions are controlled by the PLL control register (PLLCR).

Subsystem Clock

XT1 Oscillator Circuit: This circuit can generate a 32.768 kHz clock oscillation by connecting a 32.768 kHz
resonator to the XT1 and XT2 pins. The oscillation can be stopped by setting the XTSTOP bit.

External Clock Input via Pin (XT2): An external 32.768 kHz clock can be provided through the XT2 pin. The
input can be disabled by setting the XTSTOP bit.

Low-Speed On-chip Oscillator Clock

Low-Speed On-Chip Oscillator (Low-Speed OCO): This oscillator generates a clock oscillation of 15 kHz
(typical value). The low-speed on-chip oscillator clock can be used as the CPU clock. The following peripheral
hardware can also operate using the low-speed on-chip oscillator clock:

Watchdog Timer (WWDT)

Real-Time Clock (RTC)

15-bit Interval Timer
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5.6Power Management

5.6.1 Power Supply Mode

VDD: External power supply, with a voltage range of 1.8 to 5.5V.

5.6.2 Power-On Reset

The Power-on Reset (POR) circuit has the following functions:

>

It generates an internal reset signal when the power is turned on. The reset is released when the supply voltage
(Vob) exceeds the detection voltage (Vror). However, before the operating voltage range is reached, the reset
state must be maintained through a voltage detection circuit or external reset.

It compares the supply voltage (Vpp) with the detection voltage (Vror). When Vpp < Vepgr, an internal reset
signal is generated. However, during a power-down event, before the voltage falls below the operating voltage
range, the system must transition to deep sleep mode or be reset through a voltage detection circuit or external
reset. To resume operation, it must be ensured that the supply voltage has returned to the operating voltage

range.

5.6.3 Voltage Detection

The voltage detection circuit sets the operating mode and detection voltage (Vivon, Vivolr, Vivo) through the
option byte. The Low Voltage Detection (LVD) circuit has the following functions:

>

A\

It compares the supply voltage (Vop) with the detection voltage (Vivon, VivoL, Vivp) and generates an internal
reset or interrupt request signal.

The detection voltage (Vivon, Vivor, Vivo) for the supply voltage can be selected through the option byte.

It can operate in deep sleep mode.

When the supply voltage rises, the reset state must be maintained through the voltage detection circuit or
external reset until the operating voltage range is reached. When the supply voltage drops, the system must
transition to deep sleep mode or be reset through the voltage detection circuit or external reset before it falls
below the operating voltage range.

The operating voltage range is determined by the settings of the user option byte.
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5.7Low Power Modes

The BAT32G135B supports two low-power modes to achieve the best compromise between low power consumption,

short startup time, and available wakeup sources:

>

Sleep Mode: Sleep mode is entered by executing the sleep instruction. In this mode, the CPU clock is stopped,
but if the high-speed system clock oscillator, high-speed on-chip oscillator, or sub-system clock oscillator is
oscillating, these clocks continue to oscillate. While this mode does not reduce the operating current as much
as deep sleep mode, it is an effective mode when immediate reprocessing is needed via interrupt requests or
when intermittent operation is required.

Deep Sleep Mode: Deep sleep mode is entered by executing the deep sleep instruction. In this mode, the high-
speed system clock oscillator and high-speed on-chip oscillator are stopped, and the entire system is in a low-
power state. This significantly reduces the chip’s operating current. Since deep sleep mode can be released
through interrupt requests, it also allows for intermittent operation. However, in the case of the X1 clock, the
oscillation stability waiting time must be ensured when releasing deep sleep mode. Therefore, if immediate

processing via an interrupt request is required, sleep mode should be selected.

In both modes, registers, flags, and data memory retain their values as they were before entering the standby mode,

and the states of input/output port output latches and output buffers are also maintained.

5.8Reset Function

There are 7 methods to generate a reset signal:

1
2)
3)

4)

5)

6)
7

A reset signal is generated by inputting an external reset through the RESETB pin.

A reset signal is generated internally when the watchdog timer detects a program failure.

A reset signal is generated by comparing the power voltage with the detection voltage from the Power-On
Reset (POR) circuit.

A reset signal is generated by comparing the power voltage with the detection voltage from the Low Voltage
Detection (LVD) circuit.

A reset signal is generated when a parity error occurs in RAM.

A reset signal is generated when illegal memory access occurs.

A reset signal generated by software.

Both internal and external resets behave the same way. After the reset signal is generated, program execution starts
from the address written in addresses 0000H and 0001H.
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5.9Interrupt Function

The Cortex-MO+ processor integrates a Nested Vectored Interrupt Controller (NVIC), which supports up to 32
interrupt request (IRQ) inputs and 1 non-maskable interrupt (NMI) input. In addition, the processor supports several
internal exceptions.

This product handles 32 maskable IRQs and 1 NMI, as detailed in the corresponding section of the user manual. The

actual number of interrupt sources may vary depending on the specific product.

5.10 Real-Time Clock (RTC)

Functions of real-time clock (RTC) are show as below.

Holds counters for years, months, weeks, days, hours, minutes, and seconds

Fixed cycle break (cycles: 0.5 seconds, 1 second, 1 minute, 1 hour, 1 day, 1 month)
Alarm clock interrupt (alarm clock: week, hour, minute)

1Hz pin out capability

Support prescalers of subsystem clock or main system clock as RTC operation clocks.
Real-time clock interrupt signals (INTRTC) can be used to wake up in deep sleep mode.

YV V. V V V VYV V

Clock error correction with wide range

Year, month, week, day, hour, minute and second counters are only available if the subsystem clock (32.768kHz) or
main system clock prescaler is selected as the RTC operation clock. When the low-speed on-chip oscillator clock (15kHz)
is selected, only the fixed-cycle interrupt function can be used.

5.11 Watchdog Timer

The 1- channel WWDT and 17-bit watchdog timer operations are set by option bytes. The watchdog timer operates
on a low-speed on-chip oscillator clock (15KHz). The watchdog timer is used to detect program failure. When program
failure is detected, an internal reset signal is generated.

The following situations are considered as program failure detection:

» When the watchdog timer counter overflows.

» When a 1-bit operation instruction is executed on the watchdog timer enable register (WDTE).
» When data other than “ACH” is written to the WDTE register.

» When data is written to the WDTE register during the window closed period.
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5.12 SysTick Timer

This timer is dedicated to real-time operating systems, but can also be used as a standard decrementing counter.
Its features include: A 24-bit decrementing counter with auto-reload capability. When the counter reaches 0, a
maskable system interrupt is generated.
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5.13 Timer4

This product features 2 timer units, each containing 4 channels of 16-bit timers, referred to as Timer4. Each 16-bit

timer is called a “channel” and can be used either as an independent timer or combined with other channels to perform

advanced timer functions.

For detailed information on each function, please refer to the table below.

Independent channel operation function Multi-channel linkage operation function
Interval timer ® Single trigger pulse output
Square wave output ® PWM output
External event counter ®  Multiple PWM output

Frequency divider
Input pulse interval measurement
Input signal high/low width measurement

Delay counter

5.13.1 Independent Channel Operation Function

The independent channel operation function allows a channel to operate independently without being influenced by

the operation mode of other channels. This function can be used in the following modes:

1)
2)

3)

4)

5)

6)

7

Interval Timer: Used as a reference timer to generate interrupts (INTTM) at fixed intervals.

Square Wave Output: Each time an INTTM interrupt occurs, a toggle is triggered, and a 50% duty cycle square
wave is output from the timer output pin (TO).

External Event Counter: Counts the valid edges of the input signal on the timer input pin (T1). When the count
reaches a specified value, it can be used as an event counter to generate an interrupt.

Frequency Divider Function (Limited to Unit 0, Channel 0): Divides the input clock signal at the timer input pin
(T100) and then outputs the divided signal from the output pin (TOOQ0).

Input Pulse Interval Measurement: Starts counting on the valid edge of the input pulse signal on the timer input
pin (TI), and captures the counter value on the next valid edge of the pulse, thereby measuring the input pulse
interval.

Input Signal High/Low Level Width Measurement: Starts counting on one edge of the input signal at the timer
input pin (T1) and captures the counter value at the other edge, thereby measuring the high or low level width of
the input signal.

Delay Counter: Starts counting on the valid edge of the input signal on the timer input pin (TI), and generates an

interrupt after a specified delay.
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5.13.2 Multi-Channel Linked Operation Function

The multi-channel linked operation function allows the combination of a master channel (the reference timer
controlling the main cycle) and slave channels (timers that follow the master channel’s operation). This function can be
used in the following modes:

1) Single-Trigger Pulse Output: Two channels are used in pairs to generate single-trigger pulses with adjustable
output timing and pulse width.

2) PWM (Pulse Width Modulation) Output: Two channels are used in pairs to generate pulses with adjustable periods
and duty cycles.

3) Multiple PWM (Pulse Width Modulation) Output: Expands the PWM function and uses one master channel with
multiple slave channels to generate up to 3+3 types of PWM signals with arbitrary duty cycles, all with a fixed
period.

5.13.3 8-Bit Timer Operation Function

The 8-bit timer operation function allows a 16-bit timer channel to be used as two 8-bit timer channels. (Only channel
1 and channel 3 can be used for this function.)

5.13.4 LIN-Bus Support Function

The Timer4 unit can be used to check if the received signal in the LIN-bus communication matches the LIN-bus
communication format.

1) Wake-up Signal Detection: Counting starts on the falling edge of the input signal on the UART serial data input
pin (RxD), and the count value is captured on the rising edge, measuring the low-level width. If the low-level
width is greater than or equal to a specified value, it is considered a wake-up signal.

2) Break Field Detection: After detecting the wake-up signal, counting starts on the falling edge of the input signal
on the UART serial data input pin (RxD), and the count value is captured on the rising edge to measure the low-
level width. If the low-level width is greater than or equal to a specified value, it is considered a break field.

3) Synchronization Field Pulse Width Measurement: After detecting the break field, the low-level and high-level
pulse widths of the input signal on the UART serial data input pin (RxD) are measured. The bit interval of the
synchronization field is used to calculate the baud rate.

5.14 EPWM Output Control Circuit

By using the Timer4 PWM output function, control of a DC motor or two stepper motors can be achieved. The output
can be interrupted by truncating the source CMPO output, INTPO input, and EVENTC event. Through software settings,
four types of outputs can be selected from forced truncation: Hi-Z output, low-level output, high-level output, and

disabling output truncation.
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5.15 15-Bit Interval Timer

This product includes a built-in 15-bit interval timer that can generate interrupts (INTIT) at any pre-set time interval.
It can be used to wake up from deep sleep mode.

5.16 Clock Output/Buzzer Output Controller

The clock output controller is used to provide a clock signal to external ICs, while the buzzer output controller
generates a square wave for the buzzer frequency. The clock output or buzzer output is implemented through dedicated
pins.
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5.17 Universal Serial Communication Unit

This product is equipped with two Universal Serial Communication Units. Unit 0 has four serial communication
channels, and Unit 1 has two serial communication channels. It supports communication functions for standard SPI,
simplified SPI, UART, and simplified 12C. The functionality allocation for each channel is as follows:

5.17.1 3-Wire Serial Interface (Simplified SPI)

Data transmission and reception are synchronized with the serial clock (SCK) output by the master device.
This interface uses 3 communication lines: 1 serial clock (SCK), 1 transmit serial data (SO), and 1 receive serial data
(sh.

[Data transmission and reception]

» Data length of 7 or 8 bits

> Phase control of data transmission and reception

» MSBJ/LSB first

[Clock control]

» Master or slave selection

> Phase control of input/output clock

» Transfer cycles generated by prescalers and channel internal counters

» Maximum transfer rate

Master communication: Max. Fcik/2

Slave communication: Max. Fuck/6

[Interrupt function]

» Transfer end interrupt, buffer null interrupt

[Error detection flags]

» Overflow errors
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5.17.2  Simplified SPI with Slave Chip Select Function

This interface supports SPI serial communication with a slave chip select input function. It uses four communication
lines: 1 slave chip select input (SSI), 1 serial clock (SCK), 1 transmit serial data (SO), and 1 receive serial data (Sl), for
clock-synchronized communication.

[Data transmission and reception]

»  Data length of 7 or 8 bits

»  Phase control of data transmission and reception
»  MSBJ/LSB first

»  Level settings of transmit and receive data
[Clock control]

»  Phase control of input/output clocks

»  Transfer cycles generated by prescalers and channel internal counters
»  Maximum transfer rate

Slave communication: Max.fmck/6

[Interrupt function]

»  Transfer end interrupt, buffer null interrupt
[Error detection flags]

»  Overflow errors
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5173 UART

The function enables asynchronous communication using two lines: Serial Data Transmission (TxD) and Serial Data
Reception (RxD). With these two communication lines, data is transmitted and received asynchronously (using an internal
baud rate) according to a data frame structure consisting of a start bit, data, parity bit, and stop bit. Full-duplex UART
communication can be achieved by using two dedicated channels: one for transmission (even channel) and one for
reception (odd channel). Additionally, by combining Timer 4 and external interrupt (INTPO), it supports LIN-bus
communication.

[Data transmission and reception]
Data length of 7, 8, or 9 bits
MSB/LSB first
Level setting for transmitting and receiving data, selection of inversion
Parity bit appending, parity check function

YV V. V V V

Stop bit appending, stop bit detection

[Interrupt function]

»  Transfer end interrupt, buffer null interrupt

»  Error interrupts caused by frame errors, parity check errors, or overflow errors
[Error detection flags]

»  Frame errors, parity errors, overflow errors

[LIN-bus function]

»  Detection of wake-up signals

>  Detection of break fields (BF)

»  Measurement of synchronous fields, calculation of baud rate
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5.17.4  Simplified 1°C

The function enables clock-synchronized communication with multiple devices using two lines: Serial Clock (SCL)
and Serial Data (SDA). This simplified 1°C is designed for single-device communication with peripherals such as flash
memory, A/D converters, and similar devices, and thus can only be used as the master device. The start and stop conditions,
along with the operation control register, must adhere to the AC characteristics and are processed through software.

[Data transmission and reception]

»  Master transmission, master reception (limited to the master function of single master)

>  ACK output function N°t, ACK detection function

»  8-bit data length (when transmitting the addresses, specify the addresses with the higher 7 bits, and use the

lowest bit for R/W control)

»  Start and stop conditions are generated by software
[Interrupt function]

»  Transfer end interrupt
[Error detection flags]

»  ACK errors, overflow errors
[Simplified 1°C unsupported features]

»  Slave transmission, slave reception
»  Multi-master function (arbitration failure detection function)
»  Wait detection function

5.18 Standard Serial Interface (SPI)

The Serial Peripheral Interface (SPI) has the following two modes:

»  Run Stop Mode: This mode is used when no serial transfer is taking place, helping to reduce power consumption.

»  3-wire Serial I/0 Mode: In this mode, data transfer occurs with multiple devices using three lines: Serial Clock
(SCK) and Serial Data Lines (MISO and MOSI), supporting 8-bit or 16-bit data transfer.
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5.19

Standard Serial Interface (I11CA)

The Serial Interface 1ICA has the following three modes:

>
>

Run Stop Mode: This mode is used when no serial transfer is taking place, helping to reduce power consumption.
12C Bus Mode (Supports Multiple Masters): In this mode, communication with multiple devices is achieved
using two lines: Serial Clock (SCLA) and Serial Data Bus (SDAA), for 8-bit data transfer. It follows the 12C
bus protocol, where the master device generates the “start condition”, “address”, “transfer direction indication”,
“data”, and ““stop condition” on the serial data bus. The slave devices automatically detect the received status
and data through hardware. This functionality simplifies the 12C bus control part of the application. Since the
SCLA and SDAA pins of the Serial Interface IICA are open-drain outputs, the serial clock line and serial data
bus require pull-up resistors.

Wakeup Mode: In deep sleep mode, when an extended code or local station address is received from the master
device, it can wake up the system by generating an interrupt request signal (INTIHCA) to exit deep sleep mode.

This is configurable via the 1ICA control register.

WWW.Mmcu.com.cn 37 /80 Rev.0.5.3



0 Cmsemicon’

BAT32G135B Datasheet

5.20 Analog-to-Digital Converter (ADC)

This product includes a 12-bit SAR (Successive Approximation Register) ADC that converts analog inputs into
digital values, supporting up to 35 ADC analog input channels (ANIO~ANI24, ANI27~ANI36). The ADC has the

following features:

»  12-bit Resolution, conversion rate of 1.42 Msps.

YV V. V V V

temperature sensor.

Trigger Modes: Supports software trigger, hardware trigger, and hardware trigger in standby mode.

Channel Selection: Supports both single-channel selection and multi-channel scanning modes.

Conversion Modes: Supports single conversion and continuous conversion modes.

Operating Voltage: Supports an operating voltage range of 1.8V < VDD < 5.5V.

Internal VVoltage Reference and Temperature Sensor: Can detect the built-in reference voltage (1.45V) and the

The ADC can be configured into various A/D conversion modes through combinations of the modes mentioned

below.

Trigger mode

Software trigger

Start the conversion by operating the software.

Hardware-trigger no-wait

mode

The conversion is started by detecting a hardware trigger.

Hardware trigger wait mode

In the conversion standby state when the power is cut off, the power is
turned on by detecting the hardware trigger, and the conversion starts
automatically after the A/D power stabilization waiting time.

Channel select mode

Select mode

Select 1 channel of analog input for A/D conversion.

Scan mode

Four consecutive channels from ANIO to ANI15 can be selected as

analog inputs for sequential A/D conversion.

Conversion mode

Single conversion mode

Perform an A/D conversion for the selected channel.

Continuous conversion mode

Perform continuous A/D conversions for the selected channel until

stopped by the software.

Sample time/conversion

time

Number of sample clocksl/|

conversion clocks

The sampling time can be set by a register, the default value of sampling clock
number is 13.5 clk, and the minimum value of conversion clock number is
315clk.
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5.21 Programmable Gain Amplifier (PGA)

This product includes two built-in programmable gain amplifiers (PGAO and PGAL) with the following features:

»  Each PGA has 7 selectable gain options: 4x, 8x, 10x, 12x, 14x, 16x, and 32x.

»  An external pin can be selected as the ground for the PGA negative feedback resistor .

»  The output of PGAO can be selected as the analog input for the A/D converter or the positive input for
Comparator 0 (CMPO).

The output of PGAL can be selected as the analog input for the A/D converter.

Y

5.22 Comparator (CMP)

This product includes two built-in comparators, CMP0 and CMP1, with the following features:

»  Supports selection of comparator high-speed mode, low-speed mode, or comparator window mode.

> Allows selection of an external reference voltage input or internal reference voltage for the reference voltage.
»  Supports selection of the noise elimination digital filter width.

»  Can detect the valid edge of the comparator output and generate an interrupt signal.

»  Can detect the valid edge of the comparator output and output the event signal to the linked controller.

5.23 Two-Wire Serial Debug Port (SW-DP)

The ARM SW-DP interface allows the connection of a serial debugging tool to the microcontroller.
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5.24 Safety Functions

5.24.1 Flash Memory CRC Calculation Function (High-Speed CRC,
Universal CRC)

This function detects data errors in the flash memory through CRC calculations.
Depending on the usage and conditions, two types of CRC can be used:

»  High-Speed CRC: Stops CPU operation during initialization to perform high-speed checks on the entire code
flash area.

»  Universal CRC: Can be used during CPU operation for multi-purpose checks, not limited to the code flash area.

5.24.2 RAM Parity Error Detection Function

Detects parity errors when reading RAM data.
5.24.3 SFR Protection Function

Prevents the overwriting of important Special Function Registers (SFR) due to CPU malfunction.
5.24.4 lllegal Memory Access Detection Function

Detects illegal access to memory areas that are either non-existent or access-restricted.

5.24.5 Frequency Detection Function

Uses the Timer 4 unit to self-detect the CPU or peripheral hardware clock frequency.

5.24.6  A/D Test Function

Performs self-testing of the A/D converter by converting the positive (+) and negative (-) reference voltages, analog
input channels (ANI), temperature sensor output voltage, and internal reference voltage.

5.24.7 Digital Output Signal Level Detection Function for 1/O Ports

When the 1/O port is set to output mode, the output level of the pin can be read.
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5.25 Key Function

A key interrupt (INTKR) can be generated by inputting the falling edge of the key interrupt input pins (KRO~KR4).
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6 Electrical Characteristics

6.1 Typical Application Peripheral Circuit

The device connection reference diagram for the typical MCU application peripheral circuit is as follows:

Voo Wwhen power supply interference is severe, it is recommended to use a
1~10Q resistor and a 4.7uF capacitor to form an RC low-pass filter.

00 Ul

i EV
Essential 17 DD Voo
17"

g 0.1uF
AT T ) K S2K
¢ EVss
= Vss SCLA . SCL
[| . SDAA SDA
1 X1
10pF l
= 1-20MHz
10pF T
< I * X2
[| -
[ XT1
10pF l
32.768KHz
10pF T
y I ®
_:E_| Iplease adjust the XT2
V_ capacitance value
- according to the situation
100Q
SWDIO
Selective 100K Debug
SWCLK —\W\—
g RESETB 1000

[ 0.1uF

I
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6.2 Absolute Maximum Voltage Ratings

(TA=—40~+105°C)

Item Symbol Condition Rating Unit

Supply voltage Vb -0.5~+6.5 \Y

P0O0~PO1, P10~P17, P20~P27, P30~P31,
P40~P41, P50~P51, P62~P63, P70~P75,

Vii ~0.3~Vpp+0.3 Nete 1 \%
Input voltage P120~P124, P130, P136, P137, P140, P146, P147,
EXCLK, EXCLKS, RESETB
Vi2 P60~P61 (N-channel open drain) -0.3~+6.5 \Y
P00~P01, P10~P17, P20~P27, P30~P31,
Output voltage Vo P40~P41, P50~P51, P60~P63, P70~P75, P120, ~0.3~Vpp+0.3 Nete 1 Vv

P130, P136, P137, P140, P146, P147

- -0.3~Vop+0.3 and
Analog input voltage | Vai ANIO~ANI24, ANI27~ANI36 v
—0.3~AVRer(+)+0.3 Note 1,2

Note 1: Not more than 6.5V.
Note 2: The pin of the A/D conversion target cannot exceed AVrer (+)+0.3.

Caution: Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering
physical damage, and therefore the product must be used under conditions that ensure that the absolute
maximum ratings are not exceeded.

Remarks:

1. Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.
2. AVger(+): A/ID converter positive (+) reference voltage
3. Set Vss as the reference voltage
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6.3Absolute Maximum Current Ratings

(TA=—40~+105°C)

Item Symbol Condition Rating Unit

PO0~PO1, P10~P17, P20~P27, P30~P31, P40~P41, P50~P51,

Per pin P62~P63, P70~P75, P120, P130, P136, P137, P140, P146, -40 mA
P147
loH1
Total of | POO~PO1, P20~P27, P40~P41, P120, P130, P136, P137, P140 -70 mA
Output current,
high allpins b1 0-p17, P30~P31, P50~P51, P62~P63, P70~P75, P146, 100 R
_ - m
170mA | -
Per pin -3 mA
loHz Total of | P121~P124
. -15 mA
all pins

P0O0~PO1, P10~P17, P20~P27, P30~P31, P40~P41, P50~P51,

Per pin P60~P63, P70~P75, P120, P130, P136, P137, P140, P146, 40 mA
P147
loL1
Total of P00~P01, P20~P27, P40~P41, P120, P130, P136, P137, P140 100 mA
Output current,
low allpins | 510-p17, p30~P31, P50~P51, P6O~P63, PT0~P75, P46, 20 R
m
170mA P147
Per pin 15 mA
loL2 Total of P121~P124
. 45 mA
all pins
Operating In normal operation mode
ambient Ta . -40~+105 °C
In flash memory programming mode
temperature
Storage
Tstg - -65~ +150 °C
temperature

Caution: Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering
physical damage, and therefore the product must be used under conditions that ensure that the absolute
maximum ratings are not exceeded.

Remark: Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.
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6.40scillation Circuit Characteristics

6.4.1 X1 and XT1 Characteristics

(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Item Resonator Condition Min. Typ. Max. Unit
X1 clock oscillation )
Ceramic/crystal resonator 1.0 - 20.0 MHz
frequency (fx)
X1 clock oscillation )
. Ceramic/crystal resonator 20MHz, C=10pF 15 mS
stabilization time
X1 clock oscillation )
. Ceramic/crystal resonator 0.6 1.8 MQ
feedback resistor
XT1 clock oscillation
Crystal resonator 32 32.768 35 KHz
frequency (fxt)
XT1 clock oscillation
o Crystal resonator 32.768KHz, C=10pF 2 S
stabilization time

Remarks:

1. It only indicates the frequency tolerance range of the oscillation circuit, and the instruction execution

time should be referred to the AC characteristics.

2. Please ask the resonator manufacturer to evaluate the circuit after installation, and use it after confirming

the oscillation characteristics.

6.4.2 Internal Oscillator Characteristics

(Ta=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

frequency (fiL)

Resonator Condition Min. Typ. Max. Unit
High-speed on-chip oscillator clock
1.0 64.0 MHz
frequency (fin) Note 1.2
High-speed on-chip oscillator 12 us
stabilization time (tsu)
) ) ) Ta= 10~+70°C -1.0 +1.0 %
High-speed on-chip oscillator clock
Ta=-20~+105°C -2.QNote 3 +2.0Note 3 %
frequency accuracy
Ta=—40~+105°C -4.QNote 3 +4.QNote 3 %
Low-speed on-chip oscillator clock
12 15 18 KHz

Note 1: Select the frequency of the high-speed on-chip oscillator via the option byte.

Note 2: It only indicates the characteristics of the oscillation circuit, so please refer to the AC characteristics for the

instruction execution time.

Note 3: Low temperature specification is guaranteed by the design, and is not tested in mass production.
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6.4.3 PLL Oscillator Characteristics

(Ta= -40~105°C, 1.8V<Vpp<5.5V, Vss=0V)

Resonator Condition Min. Typ. Max. Unit
PLL input frequency Nete? - 4.0 - 8.0 MHz
PLL lock time - - - 20 us

Note 1: It only indicates the characteristics of the oscillation circuit, so please refer to the AC characteristics for the
instruction execution time.
Remark: Low temperature specification is guaranteed by the design, and is not tested in mass production.
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6.5DC Characteristics

6.5.1 Pin Characteristics

(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Item Symbol Condition Min. | Typ. Max. Unit
P0O0~PO1, P10~P17, P20~P27, 1.8V<Vpps5.5V
_12_0N0te 2
P30~P31, P40~P41, P50~P51, —40~+85°C
P62~P63, P70~P75, P120, P130, mA
1.8V<Vpp<5.5V
P136, P137, P140, P146, P147 -6.QNote 2
, 85~+105°C
Per pin
4.0V<Vpps5.5V
-60.0
—40~+85°C
P0O0~P01, P20~P27, P40~P41, mA
4.0V<Vpps5.5V
P120, P130, P136, P137, P140 -30.0
85~+105°C
Total (when duty cycle<70% Not3)
2.4V<Vop<<4.0V -12.0 mA
loH1 1.8V<Vpp<<2.4V -6.0 mA
. 4.0V<Vpp=<5.5V
Output current, high Note 1 -80.0
—40~+85°C
P10~P17, P30~P31, P50~P51, mA
4.0V<Vpp=5.5V
P62~P63, P70~P75, P146, P147 -30.0
85~+105°C
Total (when duty cycle<70% Notes)
2.4V<Vpp<<4.0V -20.0 mA
1.8V<Vpp<<2.4V -10.0 mA
1.8V<Vpps5.5V
-140.0
—40~+85°C
Total (when duty cycle<70% Notes) mA
1.8V<Vpps5.5V
-60.0
85~+105°C
P121 ~ P124 Per pin 1.8V<Vpps5.5V -2.5Note2 | mA
lonz
Total (when duty cycle<70% N°®%) | 1.8V<Vpp<5.5V -10 mA

Note 1: This is the current value that guarantees device operation even if current flows from the Vpp pin to the output

pin(s).

Note 2: The total current value cannot be exceeded.

Note 3: This is the output current value for the condition “duty cycle<70%”.

The output current value for a duty cycle > 70% can be calculated using the following equation (in the case of

changing the duty cycle to n%).

* Total output current of pins = (Ion>0.7)/(n>0.01)

<Example> lon =10.0mA, n =80%

Total output current of pins = (=10.0>0.7)/(80>0.01) = -8.7mA

The current at each pin does not vary by duty cycle and does not flow above the absolute maximum rating.

Remark: Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.
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(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Nute3)

Item Symbol Condition Min. | Typ. Max. | Unit
P00~P01, P10~P17, P20~P27, P30~P31, 1.8V<Vpp<s5.5V g5Note 2
P40~P41, P50~P51, P60~P63, P70~P75, -40~+85°C
P120, P130, P136, P137, P140, P146, mA
1.8V<Vpp<5.5V
P147 20Note 2
. 85~+105°C
Per pin
4.0V<Vpp<5.5V
100
-40~+85°C A
~ ~| - m
P0O0~P01, P20~P27, P40~P41, P120, 4.0V<VDp<5.5V B
P130, P136, P137, P140 85-+105°C
Total (when duty cycle<70% Not3)
2.4V<Vpp<4.0V 30 mA
loL1 1.8V<Vpp<2.4V 15 | mA
<Vpp<
Output current, 40V=Voos3.5V 120
lowNote 1 —40~+85°C
ow P10~P17, P30~P31, P50~P51, P60~P63, mA
4.0V<Vpp<5.5V
P70~P75, P146, P147 80
85~+105°C
Total (when duty cycle<70% Note3)
2.4V<Vpp<4.0V 40 mA
1.8V<Vpp<<2.4V 20 mA
1.8V<Vpp<5.5V
150
Total of all pins (when duty cycle<70% —40~+85°C A
m
Note3) 1.8V<Vpps5.5V
100
85~+105°C
P121 ~ P124 per pin 1.8V<Vpps5.5V 10Note2 | mA
loL2 -
Total of all pins (when duty cycle<70%
1.8V<Vpp<5.5V 40 mA

Note 1: This is the current value guarantees device operation if current flows from the output pin(s) to the Vss pin.

Note 2: The total current value cannot be exceeded.

Note 3: This is the output current value for the condition “duty cycle<70%”.

The output current value for a duty cycle > 70% can be calculated using the following equation (in the case of

changing the duty cycle to n%).
* Total output current of pins = (Io.>0.7)/(n>0.01)
<Example> lo.= 10.0mA, n = 80%

Total output current of pins = (10.0x0.7)/(80%0.01) = 8.7mA

The current at each pin does not vary by duty cycle and does not flow above the absolute maximum rating.

Remark: Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.
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(Ta=—40~+105°C, 1.8V<Vpp=5.5V, Vss=0V)

Item Symbol Condition Min. Typ. Max. | Unit
Power supply input voltage | Voo EVob 1.8 55 \Y
Power ground input voltage | Vss EVss -0.3 \Y

P00~P01, P10~P17, P20~P27,
P30~P31, P40~P41, P50~P51,
P62~P63, P70~P75, o
. ViH1 Schmitt input | 0.8Vpp Vop \Y
Input voltage, high P120~P124, EXCLK,
EXCLKS, RESETB, P130,
P136, P137, P140, P146, P147
ViH2 P60~P61 0.7Vop 6.0 \Y
P00~P01, P10~P17, P20~P27,
P30~P31, P40~P41, P50~P51,
P62~P63, P70~P75, o
Vi Schmitt input 0 0.2Vop | V
Input voltage, low P120~P124, EXCLK,
EXCLKS, RESETB, P130,
P136, P137, P140, P146, P147

ViL2 P60~P61 0 0.3Vop \Y

Remark: Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.
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(TA=—40 ~ +105°C, 1.8V<Vpp<5.5V, Vss=0V)

Item Symbol Condition Min. Typ. | Max. | Unit
4.0V<Vpps5.5V,
Vpp-1.5 \Y
lon1=—12.0mA
P00~P01, P10~P17, P20~P27,
4.0V<Vpps5.5V,
P30~P31, P40~P41, P50~P51, Vpp-0.7 \Y
lon1=—6.0mA
VoH1 P62~P63, P70~P75,P120,
2.4V<Vpps5.5V,
P130, P136, P137, P140, P146, Vpp-0.6 \Y
lon1=—3.0mA
P147
1.8V<Vpps5.5V,
Vpp-0.5 \Y
) loH1=—2mA
Output voltage, high
4.0V<Vpp<5.5V,
Vpp-1.5 \Y
loH2=—2.5mA
4.0V<Vpp<5.5V,
Vpp-0.7 Vv
lon2=—1.5mA
VoHn2 P121~P124
2.4V<Vpp<5.5V,
Vpp-0.6 Vv
loH2=—0.5mA
1.8V<Vpp<5.5V,
Vpp-0.5 Vv
loH2=—0.4mA
4.0V<Vpp<5.5V,
1.2 \Y/
loL1=35.0mA
P00~P01, P10~P17, P20~P27,
4.0V<Vpp<5.5V,
P30~P31, P40~P41, P50~P51, 0.7 Vv
loL1=20.0mA
VoL1 P60~P63, P70~P75, P120,
2.4V<Vpps5.5V,
P130, P136, P137, P140, P146, 0.4 \Y
loL1=9.0mA
P147
1.8V<Vpp<s5.5V,
0.4 \Y
loL1=6.0mA
Output voltage, low
4.0V<Vpp<5.5V,
1.2 \Y
loL2=10.0mA
4.0V<Vpp<5.5V,
0.7 \Y
loL2=6.0mA
VoL P121~P124
2.4V<Vpp<5.5V,
0.4 \Y
loL2=2.5mA
1.8V<Vpp<5.5V,
0.4 \Y
loL2=1.5mA

Remark: Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.

WWW.Mmcu.com.cn 50 / 80 Rev.0.5.3



0 Cmsemicon’

BAT32G135B Datasheet

(Ta=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Item

Symbol

Condition

Min.

Typ.

Max.

Unit

Input leakage current, high

ILiHL

P00~PO1
P10~P17
P20~P27
P30~P31
P40~P4L,
P50~P51
P60~P63
P70~P75
P120, P130
P136, P137,
P140, P146
P147

Vi=Vbbp

LA

ILiH2

RESETB

Vi=Vobp

HA

ILiHs

P121~P124
(X1, X2,
EXCLK, XT1,
XT2
EXCLKS)

Vi=Vbp, when an input port and an

external clock are inputting

HA

Vi=Vbp, when connecting a resonator

10

LA

Input leakage current, low

I

P00~PO1
P10~P17
P20~P27
P30~P31
P40~P4L,
P50~P51
P60~P63
P70~P75
P120, P130
P136, P137,
P140, P146
P147

V1=Vss

HA

ILi2

RESETB

Vi=Vss

LA

ILis

P121~P124
(X1, X2,
EXCLK, XT1,
XT2,
EXCLKS)

Vi=Vss, when an input port and an

external clock are inputting

HA

V|=Vss, when connecting a resonator

-10

HA

Internal pull-up resistance

Ru

P0O0~PO1,
P10~P17,
P20~P27,
P30~P31,
P40~P41,

V1=Vss, when inputting a port

10

30

100

KQ
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P50~P51,
P62~P63,
P70~P75,
P120, P130,
P136, P137,
P140, P146,
P147
P00~PO1,
P10~P17,
P20~P27,
P30~P31,
P50~P51,
Internal pull-down resistance | Rp P62~P63, Vi=Vop, when inputting a port 10 | 30 100 | KQ
P70~P75,
P120, P130,
P136, P137,
P140, P146,
P147

Remark: Unless otherwise specified, the characteristics of alternated pins are the same as those of port pins.
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6.5.2 Supply Current Characteristics

(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Item Symbol Condition Min. Typ. Max Unit
High_speed on_chip fHOC0:64MHZ,fIH:64MHZNUte3 4.2 8.4 A
. m
oscillator frHoco=48MHz, fin=48MHzNote 3 4.0 5.8
Square wave
inqput 18 3.6
High-speed main | o @ > OMHzMote2 Crystal mA
system clock .
oscillator 1.8 3.6
loby Run connection
mode
ianpuuzire wave| 20 85
Subsystem clock 1 ~35 768KHZ¢ [ Crystal UA
operation .
oscillator 70 85
connection
Low-speed on-chip Note 8
. fiL=15KHZzNote 70 85 UA
oscillator
Supply Hig.h-speed on-chip | froco=64MHz, fin=64MHzNte3 1.8 4.6 A
current oscillator foco=48MHz, fir=48MHzNote 3 15 3.1
Note 1
ianpuuzire wave 0.9 18
High- main
s gter:p;i)ik @ fmx=20MHzNote 2 Crystal mA
y oscillator 0.9 18
Ioo2 Sleep connection
mode
ianpuuzire wave 11 165
m clock
i“:rs;?; cloe fsus=32.768KHZNe5 | Crystal uA
P oscillator 11 16.5
connection
Low-speed on-chip 8
. fiL=15KHzNot 1.2 17 uA
oscillator
Deep | Ta=40°C~+25°C Vpp=3.0V 1.0 1.8
opgote 6 S'eedp TA=40°C~+85°C Vpp=3.0V 1.0 80 | uA
mode
Note7 Ta=—40°C~+105°C Vpp=3.0V 1.0 20

Note 1: This is the current flowing through Vpp, including the input leakage current when the input pins are fixed to

either Vpp or Vss. Typical value: The CPU is in a NOP instruction loop and does not include peripheral

operating current. Maximum value: The CPU is in a NOP instruction loop and includes peripheral operating

current, but does not include current flowing to the A/D converter, LVD circuit, 1/0 ports, internal pull-up or

pull-down resistors, or current during flash memory data rewriting.

Note 2: This is the case where the high-speed on-chip oscillator and the subsystem clock stop oscillating.

Note 3: This is the case where the high-speed main system clock and the subsystem clock stop oscillating.

Note 4: This is the case where the high-speed on-chip oscillator and the high-speed main system clock stop oscillating.

Note 5: This is the case where the high-speed on-chip oscillator and the high-speed main system clock stop oscillating.

It includes the current flowing to the RTC, but does not include the current flowing to the 15-bit interval timer

and watchdog timer.

Note 6: Does not include the current flowing to the RTC, 15-bit interval timer, and watchdog timer.
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Note 7: For the current value when the subsystem clock operates in deep sleep mode, please refer to the current value
when the subsystem clock operates in sleep mode.

Note 8: This is the case where the high-speed on-chip oscillator, high-speed main system clock, and subsystem clock
stop oscillating.

Remarks:
1. fuoco: High-speed on-chip oscillator clock frequency

fin: High-speed on-chip oscillator system clock frequency

fsus: External subsystem clock frequency (XT1/XT2 oscillator frequency)

fux: External main system clock frequency (X1/X2 oscillator frequency)

fiL: Low-speed on-chip oscillator clock frequency

a &~ D

The typical value temperature condition is Ta = 25<C.
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(Ta=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Low speed on-chip oscillator
|F|LNote1 0.2 UA
operating current

RTC operating current IrTcNote 1,23 0.04 uA
15-bit interval timer operating current | [jrNote 124 0.02 uA
Watchdog timer operating current lwprhote 1.25 fiL=15KHz 0.22 UA
ADC HS mode @64MHz 2.2 mA
ADC HS mode @4MHz 1.3 mA

A/D converter operating current [ apchote 1.6
ADC LC mode @24MHz 1.1 mA
ADC LC mode @4MHz 0.8 mA
PGA operating current Per channel 480 | 750 | uA
Per No internal reference voltage is used 60 100 | uA

Comparator operating current Icmpote 1.9
channel | An internal reference voltage is used 80 140 | uA
LVD operating current ILyphoe L7 0.08 uA

Note 1: This is the current flowing through Vpp.

Note 2: This refers to the situation where the high-speed on-chip oscillator and the high-speed system clock stop
oscillating.

Note 3: This refers to the current flowing only to the Real-Time Clock (RTC) (excluding the current consumed by
the low-speed on-chip oscillator and the XT1 oscillator circuit). When the RTC is running in either the run
mode or sleep mode, the microcontroller’s current value is the sum of Ipps1 Or Ipp2 and Irtc. Additionally, when
the low-speed on-chip oscillator is selected, ;. must be added. The Ipp2 value during the operation of the
sub-system clock includes the current consumed by the RTC.

Note 4: This refers to the current flowing only to the 15-bit interval timer (excluding the current consumed by the
low-speed on-chip oscillator and the XT1 oscillator circuit). When the 15-bit interval timer is running in either
the run mode or sleep mode, the microcontroller’s current value is the sum of Ipps1 Or Ipp2 and Iyr. Additionally,
when the low-speed on-chip oscillator is selected, Ir. must be added.

Note 5: This refers to the current flowing only to the watchdog timer (including the current consumed by the low-
speed on-chip oscillator). When the watchdog timer is running, the microcontroller’s current value is the sum
of Ipp1, lpp2, Of Ipps and lwor.

Note 6: This refers to the current flowing only to the A/D converter. When the A/D converter is running in either the
run mode or sleep mode, the microcontroller’s current value is the sum of Ipps or Ipp2 and lapc.

Note 7: This refers to the current flowing only to the Low Voltage Detection (LVD) circuit. When the LVD circuit
is running, the microcontroller’s current value is the sum of Ipp1, lpp2, Or lIpps and livo.

Note 8: This refers to the current flowing only to the D/A converter. When the D/A converter is running in either the
run mode or sleep mode, the microcontroller’s current value is the sum of Ipps Of Ipp2 and Ipac.

Note 9: This refers to the current flowing only to the comparator circuit. When the comparator circuit is running, the
microcontroller’s current value is the sum of Ipp1, lop2, Or lpps and lcme.

Remarks:
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1. fi.: Low-speed on-chip oscillator clock frequency

2. The typical value temperature condition is Ta = 25<C.
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6.6 AC Characteristics

(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Item Symbol Condition Min. Typ. Max. | Unit
Instruction Main system clock (Fmain)
ycle operation 1.8V<Vpp<5.5V | 0.015625 1 us
(minimum TCY
instruction Subsystem clock (Fsus) operation | 1.8V<Vpp<5.5V 285 30.5 31.3 us
execution time)
External system | Fex 1.8V<Vpp<5.5V 1.0 20.0 | MHz
clock frequency | Fexs 1.8V<Vpps5.5V 320 35.0 KHz
High/low width | TexH, Texc 1.8V<Vpps5.5V 24 ns
of external
system clock Texns, Texts | 1.8V<Vpp<5.5V 13.7 us
input
TI0O0 ~TI03,
TI10 ~TI13
inputs high- Trin, Tric 1.8V<Vpp<5.5V 1/Fmek+10 ns
level width,
low-level width
TOO00 ~ TOO03, 4.0V<Vpps5.5V 16 MHz
TO10 ~TO13 Fro 2.4V<Vpp<4.0V 8 MHz
output
trequency 1.8V<Vpp<2.4V 4 MHz
CLKBUZO, 4.0V<Vpps5.5V 16 MHz
CLKBUZ1
output FecL 2.4V<Vpp<4.0V 8 MHz
frequency 1.8V<Vpp<2.4V 4 | MHz
Interrupt input
high-level
width, Tow- TiNTH, TINTL INTPO ~ INTP3 1.8V<Vpp<5.5V 1 us
level width
Key interrupt
input
high-level Tkr KRO ~ KR5 1.8V<Vpp<5.5V 250 ns
width, low-
level width
RESETB
low-level width Trst 10 v
Remark: Fmck: Timer4 operating clock frequency
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6.7Peripheral Function Characteristics

6.7.1 Universal Interface Unit

1) UART mode
(TA=—40~+85°C, 1.8V<Vpp<5.5V, Vss=0V)

- Specification value )
Item Condition - Unit
Min. Max.
Fmck/6 bps
Transfer rate | 1.8V <Vbop <5.5V | Theoretical value of the maximum transfer rate
10.6 Mbps
fmek=feLk
(Ta=+85~+105°C, 1.8V<Vpp<5.5V, Vss=0V)
Specification value
Item Condition Unit
Min. Max.
Fmck/12 bps
Theoretical value of the maximum transfer
Transfer rate 1.8V <Vpp<5.5V
rate 5.3 Mbps
fmek=fcLk
Rev.0.5.3
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2)  3-wire SPI mode (master mode, internal clock output)
(Ta=—40~+105°C, 1.8V<Vpp=5.5V, Vss=0V)

N 40 ~ +85°C +85 ~ +105°C _
Item Symbol Condition Unit
Min. Max. Min. Max.
4.0V <Vpp <5.5V 31.25 62.5 ns
SCLKp cycle 2.7V <Vpp <5.5V 41.67 83.33
) Tkevi Tkev1 >2/Fek
time 2.4V <Vbpb <5.5V 65 125 ns
1.8V <Vpp <5.5V 125 250 ns
4.0V <Vpp<5.5V Tkey1/2—4 Tkey1/2-7 ns
SCLKp
) TkH1, 2.7V <Vpp <55V Tkey1/2-5 Tkev1/2-10 ns
high/low level
- Tk 24V <Vpp <5.5V Tkey1/2-10 Tkey1/2-20 ns
wi
1.8V <Vpp <55V Tkey1/2-19 Tkey1/2-38 ns
4.0V <Vpp<5.5V 12 23 ns
SDIp set-up
) 2.7V <Vpp <55V 17 33 ns
time (for Tsik1
24V <Vpp <55V 20 38 ns
SCLKp1)
1.8V <Vpp <5.5V 28 55 ns
SDIp hold
time Tksi 1.8V <Vppb <5.5V 5 10 ns
(for SCLKp?)
Delay time
from 1.8V <Vpp <55V
Tkso1 5 10 ns
SCLKp|— C=20pF Note1
SDOp

Note 1: C is the load capacitance of the SCLKp and SDOp output lines.
Caution: By using the port input mode register and the port output mode register, select the SDIp pin as the normal
input buffer and select the SDOp and SCLKp pins as the normal output mode.
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3)  3-wire SPI mode (slave mode, external clock input)
(Ta=—40~+105°C, 1.8V<Vpp=<5.5V, Vss=0V)

N 40 ~ +85°C +85 ~+105°C .
Item Symbol Condition Unit
Min. Max. Min. Max.
4.0V <Vpp | 20MHz < Fmck 8/ Fmek 16/ Fmck ns
<55V Fmck <20MHz 6/ Fmek 12/ Fmck ns
2.7V <Vpp 16MHz < Fmck 8/ Fmcek 16/ Fmck ns
SCLKQp cycle - <55V Fmck <16MHz 6/ Fmek 12/ Fmex ns
Kcv2
time 6/Fmck and 12/Fmck and
2.4V <Vpp <55V - ns
>500 >1000
6/Fmck and 12/Fmck and
1.8V <Vpp<5.5V - ns
>750 >1500
SCLKp T 4.0V <Vpp <5.5V Tkevi/2-7 Tkev/2-14 ns
KH2,
high/low level T 2.7V <Vpp<5.5V Tkey1/2-8 Tkey1/2-16 ns
KL2
width 1.8V <Vpp <5.5V Tkey1/2-18 Tkey1/2-36 ns
SDIp set-up 2.7V <Vpp <5.5V 1/Fmck+20 1/Fmck +40 ns
time Tsik2
1.8V <Vpp<5.5V 1/Fmck+30 1/Fmck +60 ns
(for SCLKp1)
SDIp hold
time Tksi2 1.8V <Vpp <5.5V 1/Fmck+31 1/Fmck +62 ns
(for SCLKp1)
2.7V <Vpp <5.5V 2/Fmex+ 2/Fmex+
ns
Delay time C=30pF Note! 44 66
from 24V <Vpp <5.5V 2/Fmex+ 2/Fmex+
Tkso2 ns
SCLKp|—SD C=30pF Note1 75 113
Op 1.8V <Vpp<5.5V 2/Fnck+ 2/Fmck+
ns
C=30pF Netel 100 150

Note 1: C is the load capacitance of the SCLKp and SDOp output lines.
Caution: By using the port input mode register and the port output mode register, select the SDIp pin and the SCLKp
pin as normal input buffers, and select the SDOp pin as the normal output mode.
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4)  4-wire SPI mode (slave mode, external clock input)
(Ta=—40~+105°C, 1.8V<Vpp=5.5V, Vss=0V)

. —40 ~ +85°C +85 ~+105°C )
Item Symbol Condition Unit
Min. Max. Min. Max.

2.7V <Vpp <5.5V 120 240 ns
DAPmMn=0

SSI100 set-up (SSIK 1.8V <Vpp< 5.5V 200 400 ns

time 2.7V <Vpp <5.5V 1/Fmek+120 - 1/Fmck+240 ns
DAPmn=1

1.8V <Vpp<5.5V 1/Fmck+200 - 1/Fmck+400 ns

2.7V <Vpp <5.5V 1/Fmek+120 - 1/Fmck+240 ns
DAPmMn=0

SSI100 hold KsS| 1.8V <Vpp<5.5V 1/Fmck+200 - 1/Fmck+400 ns

t

time 2.7V<Vpp< 5.5V 120 240 ns
DAPmn=1

1.8V <Vpp <5.5V 200 400 ns

Caution: By using the port input mode register and the port output mode register, select the SDIp pin and the SCLKp
pin as normal input buffers, and select the SDOp pin as the normal output mode
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5)  Simplified I1C mode
(TA=—40~+105°C, 1.8V<VDD<5.5V, VSS=0V)

- —40 ~ +85°C +85 ~+105°C )
Item Symbol Condition Unit
Min. Max. Min. Max.
2.7V <Vpp <5.5V
1000QNote 1 400Noel | KHz
Cb =50 pF, Rb = 2.7 kQ
SCLr clock 1.8V <Vpp <5.5V
fscL 40QNote 1 100Netel | KHz
frequency Cb =100 pF, Rb =3 kQ
1.8V <Vpp <2.7V
300N0tel 75Note 1 KHZ
Cb =100 pF, Rb =5 kQ
2.7V <Vppb <5.5V
475 1200 ns
Ch =50 pF, Rb = 2.7 kQ
Hold time
) 1.8V <Vbp<5.5V
when SCLr is tLow 1150 4600 ns
Cb =100 pF, Rb = 3 kQ
low
1.8V <Vpp<2.7V
1550 6500 ns
Cb =100 pF, Rb =5 kQ
2.7V <Vppb <5.5V
475 1200 ns
Cb =50 pF, Rb=2.7 kQ
Hold time
) 1.8V <Vpp <5.5V
when SCLr is tHiGH 1150 4600 ns
) Cb =100 pF, Rb =3 kQ
high
1.8V <Vpp <2.7V
1550 6500 ns
Cb =100 pF, Rb =5 kQ
2.7V <Vpp <5.5V
1/Fmck+85Note 2 - 1/Fmck+220Note 2 ns
Cb =50 pF, Rb=2.7 kQ
Data setup
) 1.8V <Vpp<5.5V 1/Fmci+145Note
time tsu: DAT - 1/Fmck+580Note 2 ns
) Cb =100 pF, Rb =3 kQ 2
(reception)
1.8V <Vpp<2.7V 1/Fmck+230Note
- 1/Fmck+1200Note 2 ns
Cb =100 pF, Rb =5 kQ 2
2.7V <Vpp <5.5V
305 770 ns
Cb =50 pF, Rb=2.7 kQ
Data hold time 1.8V <Vpp <5.5V
o tHD: DAT 355 1420 ns
(transmission) Cb =100 pF, Rb =3 kQ
1.8V <Vpp <2.7V
405 2070 ns
Cb =100 pF, Rb =5 kQ
Note 1: It must be set to at least Fycx/4.
Note 2: The setting value of Fmck cannot exceed the hold time for SCLr = “L” and SCLr = “H”.
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6.7.2 Serial Interface IICA

1)  I2C standard mode

(Ta=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Specification value
Item Symbol Condition Unit
Min. Max.

SCLAO clock frequency FscL Standard mode: FcLk>1MHz 100 KHz
Set-up time of the start

. Tsu:stA 4.7 us
condition
Hold time of the start

. THp: sTA 4.0 us
conditionNote!
Hold time when SCLAOQ is low | TiLow 4.7 us
Hold time when SCLAQ is high | THicH 4.0 us
Data set-up time (reception) Tsu: AT 250 ns
Data hold time (transmission)

THD: DAT 0 3.45 us

Note2
Set-up time of the stop

o Tsu:sto 4.0 us
condition
Bus idle time Teur 4.7 us

Note 1: Generate the first clock pulse after generating the start condition or re-start condition.

Note 2: The maximum value of typ: par must be ensured during normal data transfer, and a wait is required during

acknowledgment (ACK).

Remark: The maximum value of Cb (communication line capacitance) for each mode and the corresponding Rb

(pull-up resistor value of the communication line) are as follows:

Standard mode: Cb=400pF, Rb=2.7kQ

2)  IC fast mode

(TA=-40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

- Specification value )
Item Symbol Condition - Unit
Min. Max.
SCLAO clock frequency FscL Fast mode: FcLk>3.5MHz 400 KHz
Set-up time of the start
. Tsu:stA 0.6 us
condition
Hold time of the start condition
THD: sTA 0.6 us
Notel
Hold time when SCLAQ is low | Tiow 13 us
Hold time when SCLAQ is high | ThicH 0.6 us
Data set-up time (reception) Tsu: paT 100 ns
Data hold time (transmission)
THD: DAT 0 0.9 us
Note2
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Set-up time of the stop

o Tsu: sto 0.6 us
condition

Bus idle time Tsur 1.3 us

Note 1: Generate the first clock pulse after generating the start condition or re-start condition.
Note 2: The maximum value of Twp: pat must be ensured during normal data transfer, and a wait is required during
acknowledgment (ACK).
Remark: The maximum value of Cb (communication line capacitance) for each mode and the corresponding Rb
(pull-up resistor value of the communication line) are as follows:
Fast mode: Cb=320pF, Rb=1.1kQ
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3)  I2C enhanced fast mode
(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

- Specification value )
Item Symbol Condition - Unit
Min. Max.
SCLAO clock frequency FscL Enhanced fast mode: FcLxk>10MHz 1000 KHz
Set-up time of the start
. Tsu:stA 0.26 us
condition
Hold time of the start condition
THD: sTA 0.26 us
Notel
Hold time when SCLAOQ is low | TiLow 0.5 us
Hold time when SCLAQ is high | THicH 0.26 us
Data set-up time (reception) Tsu: pat 50 ns
Data hold time (transmission)
THp: DAT 0 0.45 us
Note2
Set-up time of the stop
o Tsu: sto 0.26 us
condition
Bus idle time Teur 0.5 us

Note 1: Generate the first clock pulse after generating the start condition or re-start condition.
Note 2: The maximum value of Twp. pat must be ensured during normal data transfer, and a wait is required during
acknowledgment (ACK).
Remark: The maximum value of Cb (communication line capacitance) for each mode and the corresponding Rb
(pull-up resistor value of the communication line) are as follows:
Enhanced fast mode: Cb=120pF, Rb=1.1kQ
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6.8 Analog Characteristics

6.8.1 A/D Converter Characteristics

Classification of A/D converter characteristics

Input channel

Reference voltage Reference voltage (+)=AVrerp

Reference voltage (-)=AVRrerm

Reference voltage (+)=Voo
Reference voltage (-)=Vss

ANIO~ANI36

output voltage

Internal reference voltage, temperature sensor See 6.8.1(1).

See 6.8.1 (2).

(1)  When selecting reference voltage (+)=AVrerr/ANIO, reference voltage (-)=AVreem/ANI1
(Ta=-40~105°C, 1.8V<AVRrerp<Vpp<5.5V, Vss=0V, reference voltage (+)=AVrerp,

reference voltage (-)= AVrerm =0V)

Iltem Symbol Condition Min. Typ. Max. Unit
Resolution RES - - 12 - bit
Overall error Note 1 ET 12-bit resolution 1.8V < AVRerp< 5.5V - 3 - LSB
Zero-scale error N1 | Ezg 12-bit resolution 1.8V <AVRerr< 5.5V - 0 - LSB
Full-scale error Note 1 Ers 12-bit resolution 1.8V <AVRerr< 5.5V - 0 - LSB
Integral linearity error . .

Note 1 EL 12-bit resolution 1.8V <AVRerp< 5.5V -1 - 1 LSB
Differential linearity . .
ED 12-bit resolution 1.8V <AVRerp< 5.5V -1.5 - 15 LSB
error Note 1
12-bit resolution
Conversion target: ANI2~ 1.8V <Vpp< 5.5V 45 - - 1/Fapc
ANI36
o 12-bit resolution
Conversion timeN°e3 | Tcony )
Conversion target: Internal
reference voltage, 1.8V <Vpp< 5.5V 72 - - 1/Fapc
temperature sensor output
voltage, PGA output voltage
External input
) Ran  [Ran<< (Ts/ (Fapc x Cabc X In (212*2))- Ranc) - 7.5Note 4 - KQ
resistance
Sample switching
. Rapc - - - 15 KQ
resistance
Sample-and-hold
. Cabc - - 2 - pF
capacitance
ANI2~ANI36 0 - AVRer \%
Analog input voltage | Vain Internal reference voltage (1.8V<Vpp<5.5V) VeerNO® 2 \Y
Temperature sensor output voltage (1.8V<Vpp=<5.5V) V1mps2sNN0e 2 Vv
Note 1: Quantization error (/2 LSB) is not included.
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Note 2: Please refer to “6.8.2 Characteristics of Temperature Sensor/Internal Reference Voltage”.

Note 3: Fapc refers to the action frequency of the AD, with the maximum action frequency being 48 MHz.

Note 4: This specification is guaranteed by the design, and is not tested in mass production. The typical default
sampling period is Ts = 13.5, and the conversion speed is fad = 64MHz under the given conditions.
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(2)  When selecting reference voltage (+)=Vop, reference voltage (—)=Vss

(Ta=-40~105°C, 1.8V<Vpp<5.5V, Vss= 0V, reference voltage (+)=Vopp, reference voltage (-)=Vss)

Item Symbol Condition Min. Typ. Max. Unit
Resolution RES - - 12 - bit
Overall error N0 | ET 12-bit resolution 1.8V <AVRerp <5.5V - 6 - LSB
Zero-scale error Note ) )

. E, 12-bit resolution 1.8V <AVrerr <5.5V - 0 - LSB
Full-scale error Not ) )
. Erg 12-bit resolution 1.8V <AVrerp <5.5V - 0 - LSB
Integral linearity ) )
EL 12-bit resolution 1.8V <AVRrerr <5.5V -2 - 2 LSB
error Note 1
Differential ) )
. ED 12-bit resolution 1.8V <AVrerp <5.5V -3 - 3 LSB
linearity error Note 1
12-bit resolution
Conversion target: 1.8V<Vpp<5.5V 45 - - 1/Fapc
ANIO~ANI36
o 12-bit resolution
Conversion timeNo® ]
s Tconv Conversion target: Internal
reference voltage,
1.8V<Vpp<5.5V 72 - - 1/Fabc
temperature sensor output
voltage, PGA output
voltage
External input
] Rain Rain < (Ts/ (Faoc X Capc X In (2122))- Rapc) - 7 5Notes - KQ
resistance
Sample switching
. Rabc - - - 15 KQ
resistance
Sample-and-hold
) Cabc - - 2 - pF
capacitance

_ ANIO~ANI36 0 - Voo \%
Analog input

" Vain Internal reference voltage (1.8V<Vpp<5.5V) VeerNNote 2 \Y
voltage
Temperature sensor output voltage (1.8V<Vpp<5.5V) Vrmpshote 2 \Y

Note 1: Quantization error (+1/2 LSB) is not included.

Note 2: Please refer to “6.8.2 Characteristics of Temperature Sensor/Internal Reference Voltage”.

Note 3: Fapc refers to the action frequency of the AD, with the maximum action frequency being 48 MHz.
Note 4: This specification is guaranteed by the design, and is not tested in mass production. The typical default
sampling period is Ts = 13.5, and the conversion speed is Faoc= 64MHz under the given conditions.
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6.8.2 Characteristics of Temperature Sensor/Internal Reference
Voltage
(Ta=-40~105°C, 1.8V<Vpp<5.5V, Vss =0V)
Item Symbol Condition Min. Typ. Max. Unit

Temperature sensor output voltage | Vtwmpszs Ta=25°C - 1.09 - \%
Ta=-40~10°C 1.25 1.45 1.65 V

Internal reference voltage VBGR Ta=10~70°C 1.38 1.45 1.52 \Y
Ta=70~105°C 1.35 1.45 1.55 Vv

Temperature coefficient Fvrmpes - - -3.5 - mV/°C

Operation stabilization wait time Tawvp - 5 - - us

Note: Low temperature specification is guaranteed by the design, and is not tested in mass production.

6.8.3 Comparator

(Ta= -40~ 105°C, 1.8V<Vpp<5.5V, Vss =0V)

Iltem Symbol Condition Min. Typ. Max. Unit
Input offset voltage VoFFSET - - +0 +10 mV
Input voltage range Vin - 0 - Vob \
CmRVM register: 7FH~80H (m=0,1) - - 2 LSB
Internal reference voltage offset AVRrer
Others - + LSB
Response time Tcr, Ter | Input amplitude100mV - 70 150 ns
) o Vbp=3.3~5.5V - - 1
Operation stabilization time Nott Tste CMPn=0->1 us
Vpp=1.8~3.3V - - 3
Reference voltage stabilization time Tvr CVRE=0->1Note2 - - 20 us
Operating current lempop | See “6.5.2 Supply Current Characteristics”.

Note 1: The time required from enabling the comparator (CMPnEN = 0 — 1) to meet the DC/AC specification

requirements of the comparator.

Note 2: After enabling the internal reference voltage generator (by setting the CVREm bit to 1; m = 0 to 1), the
comparator output (CnOE bit =1; n =0 to 1) can only be enabled after the reference voltage stabilizes.
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6.8.4 Programmable Gain Amplifier (PGA)

(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)

Parameter Symbol | Condition Min. Typ. Max. Unit
Input offset voltage Viorca 3 +0 mV
0.9xV|
Input voltage range VipGa 0 (;(air?D/ \%
VioHpPGA 0.93xVop \Y
Output voltage range
VioLrca 0.07xVop \Y
x4 + %
x8 +H %
x10 + %
Gain error EG x12 2 %
x14 + %
x16 +2 %
x32 3 %
Rising 40V<Vop<55V a5
Vin= (Other than x32) '
o 0.1Voo/gain 40V<Vop<55V (x32) 3.0
RPGA | to 0.9Vppl/gain.
00 90%of ) 1\ vop<a0v 05
output voltage GV ==t '
. amplitude
Conversion rate p V/us
Falling 40V <Vpp<55V .
Vin= (Other than x32) '
0.1Voo/gain 40V <Vop< 5.5V (x32) 3.0
SRrrGA .
to 0.9Voo/gain.
10% of
90 to 10% o 2.0V < Voo <4.0V 0.5
output voltage
amplitude
x4 5 us
x8 us
. x10 us
Stable operation
. Teca x12 10 us
tlmeNDte 1
x14 10 us
x16 10 us
x32 10 us
Operating current lpcADD See “6.5.2 Supply Current Characteristics”.

Note 1: The time required from enabling the PGA (PGAEN = 1) to meeting the DC and AC specification
requirements of the PGA.
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6.8.5 POR Characteristics

(Ta= -40~+105°C, Vss=0V)

Item Symbol Condition Min. Typ. Max. Unit
Vpor When the supply voltage rises 1.65 1.75 \Y
Detect voltage
VpDR When the supply voltage drops 1.37 1.49 \Y
Minimum pulse width Not! Tew - 300 us

Note 1: This is the time required for the POR reset when Vpp drops below Vpepr. Additionally, in deep sleep mode,
when the main system clock (Fmain) oscillation is stopped by setting bit 0 (HIOSTOP) and bit 7 (MSTOP) of
the clock operation status control register (CSC), it is the time required for the POR reset from when Vpp drops
below 0.7V to when it rises above Vpor.

Tew

Supply voltage

(Vop)
Vpor

Vppr 0r 0.7V
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6.8.6 LVVD Characteristics

1) Reset mode and interrupt mode
(Ta=-40~105°C, Vppr<Vpp<5.5V, Vs5=0V)

Item Symbol Condition Min. Typ. Max. Unit
The power supply voltage is rising. 3.97 4.08 \
Vivoo - -
The power supply voltage is falling. 3.81 3.9 \
The power supply voltage is rising. 3.68 \
Vivb1
The power supply voltage is falling. 3.61 \
The power supply voltage is rising. 3.12 \
Vivb2
The power supply voltage is falling. 3.06 \
The power supply voltage is rising. 3.01 \%
Vivbs - -
The power supply voltage is falling. 2.96 \%
The power supply voltage is rising. 2.92 \%
Vivb4 ; -
The power supply voltage is falling. 2.86 \%
The power supply voltage is rising. 2.81 \%
Vivbs - -
) The power supply voltage is falling. 2.75 \%
Detection voltage —
The power supply voltage is rising. 2.71 \%
Vivos - -
The power supply voltage is falling. 2.65 \%
The power supply voltage is rising. 2.61 \%
Vivor - -
The power supply voltage is falling. 2.55 \%
The power supply voltage is rising. 2.5 \%
Vivos - -
The power supply voltage is falling. 2.45 \%
The power supply voltage is rising. 2.09 \%
Vivby - -
The power supply voltage is falling. 2.05 \%
The power supply voltage is rising. 1.99 \%
Vivbio - -
The power supply voltage is falling. 1.95 \%
The power supply voltage is rising. 1.89 191 \%
Vivbi1 - -
The power supply voltage is falling. 1.80 1.85 \%
Minimum pulse width tLw 300 us
Detection delay 300 us
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2) Interrupt & reset mode
(Ta=-40~155°C, Vepr <Vop<5.5V, Vss=0V)

Item Symbol Condition Min. Typ. Max. Unit
VLvDAo Falling reset voltage 1.60 1.63 \%
Rising release reset 1.77 1.81
LVIS1=1 \%
V Lvbat voltage
LVIS0=0 —
Falling interrupt voltage 1.70 1.73 \
Vpoc2=0 —
Rising release reset 1.88
Veoc1=0 LVIS1=0 \
V LvbA2 voltage
Vpoco=0 LVISO=1 —
Falling interrupt voltage 1.84 \
Rising release reset 2.92
LVIS1=0 \
V LvDA3 voltage
LVIS0=0 —
Falling interrupt voltage 2.86 \
Vivbeo Falling reset voltage 1.84 - \%
Rising release reset 1.98 \%
LVIS1=1
VLvbe1 voltage
LVIS0=0 —
Falling interrupt voltage 1.94 \%
Vproc2=0 —
Rising release reset 2.09
Veoc1=0 LVIS1=0 \%
VLvbB2 voltage
Vroco=1 LVISO=1 —
Falling interrupt voltage 2.04 \%
Rising release reset 3.13
LVIS1=0 \%
VLvpB3 voltage
LVIS0=0 —
Interrupt & reset Falling interrupt voltage 3.06 \%
mode Vivbeo Falling reset voltage 2.45 \%
Rising release reset 2.61
LVIS1=1 \
Vivber voltage
LVIS0=0 —
Falling interrupt voltage 2.55 \%
Vroc2=0 —
Rising release reset 2.71
Vreoc1=1 LVIS1=0 \
Vivbez voltage
Vpoco=0 LVISO=1 —
Falling interrupt voltage 2.65 \%
Rising release reset 3.75
LVIS1=0 \
Vivbes voltage
LVIS0=0 —
Falling interrupt voltage 3.67 \Y
VLvoDo Falling reset voltage 2.75 \%
Rising release reset 2.92
LVIS1=1 \%
VLvDD1 voltage
LVIS0=0 —
Falling interrupt voltage 2.86 \Y
Vproc2=0 —
Rising release reset 3.02
Veoci=1 LVIS1=0 \
VLvDD2 voltage
Veoco=1 LVIS0=1 —
Falling interrupt voltage 2.96 \Y
Rising release reset 4.06 4.14
LVIS1=0 V
VivoDs voltage
LVIS0=0 —
Falling interrupt voltage 3.90 3.98 \%
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6.8.7 Reset Time and Power Supply Voltage Rise Slope Characteristics

(TA= -40~+105°C, Vss=0V)

Item Symbol Condition Min. Typ. Max. Unit
Reset time TreESET 1 ms
Power supply voltage rise slope | SVop 54 VIms
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6.9Memory Characteristics

6.9.1 Flash Memory
(Ta=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)
Symbol Parameter Test condition Min. Max. Unit
Teroc Word write time (32bit) Ta=-40~105°C 24 30 us
Sector erase time (512B) Ta =-40~105°C 4 5 ms
Terase - -
Chip erase time Ta =-40~105°C 20 40 ms
Number of rewritable
Nenp . Ta=-40~105°C 100 - Kcycles
times
TRreT Data retention period 100 KcylesNo®e T at Ta = 105°C 20 - Years
Note 1: The data is guaranteed by characterization results, and is not tested in production.
Note 2: Cycling performed over the whole temperature range.
6.9.2 RAM Memory
(TA=—40~+105°C, 1.8V<Vpp<5.5V, Vss=0V)
Symbol Parameter Test condition Min. Max. Unit
VRAMHOLD RAM hold voltage Ta=-40~105°C 0.8 \Y
75 / 80 Rev.0.5.3
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6.10 EMS Characteristics

6.10.1 ESD Electrical Characteristics

Symbol Parameter Test condition Grade
Electrostatic discharge TA =+25°C,
VESD(HBM) 3A
(Human-Body Model HBM) JESD22-Al114

Note: The data is guaranteed by characterization results, and is not tested in production.
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7 Package Dimensions

7.1LQFP32 (7x7mm, 0.8mm)
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32 11 *Tq
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b | 4
~-¢ BB WITH PLATING
SECTION B-B
Millimeter
Symbol -
Min Nom Max
A _ - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.32 - 0.43
bl 0.31 - 0.39
c 0.13 - 0.18
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 7.10
eB 8.10 - 8.25
e 0.80BSC
L 0.45 ’ - ‘ 0.75
L1 1.00REF
0 0 ‘ - ‘ 7

Caution: Package dimensions do not include mold flash or gate burrs.
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7.2QFN40 (5x5x0.75mm-0.4mm)

D2
D
- h
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[ i =
e : ; ouuuuuoypy |
|
3 | ! = : s
! = =
| = d
— -
1T J‘ ''''''' ——H= o B = T = 2
= = o
= (e
i :)/ —
| HAN0000000
I I b
Nd
EXPOSED THERMAL
PAD ZONE BOTTOM VIEW
lenm_u_um_u_uj
o —
o
Millimeter
Symbol
Min Nom Max
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.15 0.20 0.25
c 0.18 0.20 0.25
D 4.90 5.00 5.10
D2 3.30 3.40 3.80
e 0.40BSC
Ne 3.60BSC
Nd 3.60BSC
E 4,90 5.00 5.10
E2 3.30 3.40 3.80
L 0.35 0.40 0.45
h 0.30 0.35 0.40

Caution: Package dimensions do not include mold flash or gate burrs.
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7.3LQFP48 (7x7mm, 0.5mm)
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SECTION B-B
Millimeter
Symbol
Min Nom Max
A - - 1.60
Al 0.05 - 0.15
A2 1.30 1.40 1.50
A3 0.59 0.64 0.69
b 0.18 - 0.26
bl 0.17 0.20 0.23
¢ 0.13 - 0.18
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
DI 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
eB 8.10 - 8.25
e 0.50BSC
L 0.43 ‘ - ‘ 0.75
Ll 1.00REF
; : | - | v

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

Version # Date Description of changes
Vv0.0.1 Nov. 2024 Initial release
V0.5.0 Nov. 2024 Changed “TBD” in Electrical Characteristics to measured results.

1) Modified 1.3.3 Top View, and removed the default ICA function on pins P60 and P61.
V0.5.1 Feb. 2025 The pin mapping for this function needs to be configured via registers.

2)  Modified the power consumption value in deep sleep mode in Section Features.

V0.5.2 2025.2.17 Removed the BAT32G135BGE32NA model and related information

2025.5.29 Delete the wrong content in Chapter 5.21

Correction of IDD3 current magnitude and PGA operating current magnitude in the table in

2025.06.04 .
V0.5.3 section 6.5.2

1)  Delete the wrong content in Chapter 1.3.3
2025.06.06

2)  Update the package size information of QFN40
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