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Features
® Ultra-low power consumption technology L]
» Operating Voltage:2.0V~5.5V >
» Operating ambient temperature:-40°C~105°C >
» Low power modes:SLEEP, DEEPSLEEP
» Operating power consumption: >
RUN mode: 75uA/MHz@48MHz >
DEEPSLEEP mode:0.45uA o

DEEPSLEEP mode(+32.768K+RTC):0.7uA °
Core

ARM®32-bitCortex®-M0+ CPU (MPU, MTB)
Operating frequency:32KHz~48MHz

Memories

128KB Flash Memory: program/data flash

1.5KB Special data flash memory

12KB SRAM Memory(With Parity) )
Reset and power management

YV V V V

Y

Power-on reset circuit.

On-chip voltage detector (LVD) (Select

interrupt and reset from 10 levels)

Clock

High-speed on-chip oscillator, accuracy +1%. @
Select from 1MHz to 64MHz (CPU:1MHz to
4A8MHz)

Low-speed on-chip oscillator: 15KHz

Main clock oscillator: 1MHz to 20MHz

Sub clock oscillator: 32.768KHz
Multiplier/divider

Single-cycle integer multiplier

4-cycle or 8-cycle integer divider

DMA

Interupt trigger start.

Transfer modes: Normal mode, Repeat mode, >
Block mode and Chain transfers mode

Transfer space: 4 GB area from 0000 0000h

to FFFF FFFFh except reserved areas

EVENTC

Event Link Controller

Event signals(22 types) can be used as

activation sources for operating any one of 10

types of peripheral functions

YV VYV YV V

VYV VYV VYVYY

GPIO

I/O port:29 to 59

Can be set to N-ch open drain, TTL input
buffer, and on-chip pull-up resistor

On-chip key interrupt function

On-chip clock output/buzzer output controller
Serial wire debug (SWD)

Timers

16-bit timer: 9 channels

15-bit interval timer: 1 channel

Real-time clock(RTC): 1 channel

Watchdog timer(WWDT): 1 channel (operable
with the dedicated low-speed on-chip oscillator)
SysTick timer

Serial interfaces

SPI:1 channel; Sample SPI:3 to 6 channels
UART:3 channels (LIN-bus)

[2C:1 channel; Sample 12C:3 to 6 channels
IrDA:1 channel

CAN:1 channel

Safety

IEC/UL 60730

lllegal memory access

SRAM Parity Error Check

Cyclic Redundancy Check (CRC) Calculator
SFR protection

128-bit unique ID

Flash secondary protection in debug mode (
levell: only erase the entire area of flash; level2
the emulator connection is invalid)
Packages

32/48/64LQFP,40QFN

www.changitech.com
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® Analog

> 12-Bit A/D Converter
Conversion range: 0 to Vrefp or VDD
Analog input: Up to 16 channels,
Internal reference voltage (1.45 V) and
temperature sensor
Conversionrate: 1.06Msps

» 8-Bit D/A Converter (DACS8) x 2

» Comparator(CMP) x 2:The external reference
voltage or internal reference voltage can be
selected as the reference voltage

» Programmable gain amplifier(PGA)x2: GAIN
X4/8/10/12/14/16/32Can be selected

www.changitech.com 3175
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1 Overview

1.1 Introduction

The ultra-low-power BAT32G137 incorporates a high-performance ARM®Cortex®-M0+ 32-bit RISC
core running up to 48 MHz and high-speed embedded flash memory (SRAM maximum 12KB,
program/data flash 128KB). This product integrates 12C, SPI, UART, LIN multiple standard interfaces.
Integrated 12bitA/D converter, temperature sensor, 8bitD/A converter, comparator, programmable gain
amplifier. Among them, the 12bitA/D converter can collect external sensor signals to reduce the system
design cost. The 8-bit D/A converter can be used for audio playback or power control. The temperature
integrated sensor can realize real-time monitoring of the external ambient temperature. The integrated
comparator can support both high-speed and low-speed operating modes. In high-speed mode, it can
support feedback control of high-speed motor operation. And in low-speed mode, it can be used for
battery monitoring. Integrated multiple advanced timer modules.

BAT32G137 has particularly excellent low-power performance, with two low-power modes of sleep
and deep sleep, to flexible design for users. Its operating power consumption is 75SuA/MHz@48MHz, and
the power consumption in deep sleep mode is only 0.45uA, which is suitable for battery-powered low-
power devices. At the same time, due to the integrated event link controller, direct connection between
hardware modules can be achieved without CPU intervention, which is faster than the use of interrupt
response, while reducing the CPU's activity frequency and extending battery life.

These characteristics make the BAT32G137 microcontroller series widely applicable to consumer
civilian products, such as motor drive control, home appliances and mobile devices.

www.changitech.com 4 /75 Rev.2.50
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1.2 Ordering Information

Figure 1 - 1 Part Number, Memory Size, and Package of BAT/G137

BAT 32 G 1 37T G H 64 FB
L’ Package type (NA/NB:QFN, FA/FB/FP:LQFP)
> Pin count (64pin, 48pin, 40pin, 32pin)
— flash memory size (H:128KB, E:64KB, C:32KB)
L > Operating temperature: —407105°C
> product code: 37
> CPU: Cortex—-MO+
> application (G: General series)
> Bus: 32bit
> Family name: BAT
Product list:
Pin count Package Application Ordering Part Number
32LQFP
32 pins Consumption Home appliances Industrial control | BAT32G137GH32FP
(7x7mm, 0.8mm pitch)
) 40QFN ) ) ]
40 pins (5x5mm, 0.4mm pitch) Consumption Home appliances Industrial control | BAT32G137GH40NB
) 48LQFP ) ) )
48 pins (7x7mm, 0.5mm pitch) Consumption Home appliances Industrial control | BAT32G137GH48FA
64 pin 64LQFP Consumption Hom lian Industrial control | BAT32G137GH64FB
pins (7x7mm, 0.4mm pitch) onsumption Home appliances Industrial contro
FLASH, SRAM:
Flash Special data SRAM BAT32G137
memory | flash memory 32 Pins 40 Pins
128KB 1.5KB 12KB BAT32G137GH32 BAT32G137GH40
Flash Special data SRAM BAT32G137
memory | flash memory 48 Pins 64 Pins
128KB 1.5KB 12KB BAT32G137GH48 BAT32G137GH64
www.changitech.com 5/ 75 Rev.2.50
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1.3 Pin Configuration (Top View)

1.3.1 32-pin products

e 32LQFP (7x7mm, 0.8mm pitch)

OP11/(RxDO)/SDI11/5DA11/TMIOD1/(TMIOAL)/ANIS

1 [ p12/(Tx00)/SDO11/TMIDAL/(TMIOBO)

2 le—»() P15/SCLK20/SCL20/TMIODO/(SDAAD)/CLKBUZ1

le—»() P14/RXD2/SDI20/SDA20/TMIOBO/(TMIOC1)/{SCLAG)/IrRxd

l«—=O P17/T102/TO02/TMIOAD/TMCLK/(TXDO)/{TMIODO)

«+—») P10/SCLK11/SCL11/TMIOB1/ANIS/(TXD2)
& le—»() P16/TI01/TO01/INTP5/TMIOCO/(RXDO)/(TMIOA1)

™ [+—>O P13/TXD2/SDO20/TMIOCL/(TMIOD)/IrTxd

~
&
[}
w
~
o
-
=)

P147/ANI12/VREFO O4—w 25

16 [ P51/INTP2/5D0O00/TXDO/TBIOT/(TMIOD1)/{CTXDO)
P23/ANI3/ANO1/PGAIGND Og—p5p

15— P50/INTP1/5DI00/RXDO/SDAOO/TBIOO/(TAO)/(TMIOC)/(CRXDO)

P22/ANI2/ANOD/PGAOIN/VCING ()e—| 27 14 le—»O P30/INTP2/SCLKO0/SCLOO/TAO/(TMIOB)
P21/ANI1/AVREFM/VCIN13 C)e—p |28 13 [«—() P70/INTPG/(VCOUT1)
P20/ANIO/AVREFP/VCINI2/INTP1L " 3|29 BAT32G137 12 >0 P72/INTP7/(TXD1)

PO1/ANILO/RXD1/VCIN11/TO0O/TBCLK1/TAIO/INTPLO/CRXDO (C)e—{ 30
POO/ANILL/TXD1/VCIN10/TIOO/TBCLKD/{TAO)/INTPS/CTXDO Cle—| 37

11 [<—*C P73/(RXD1)/(VCOUTD)
[—O p74/sDAAD

10
P120/ANI14/VCOUTO Ot—»{32 O g @—O P31}TI03/T003,"INTP4,4'CLKBUZO[(TAIDJ;’VCOUTUSSOO/SCLAO

1 2 3 45 6 78
2 (I) ;3 l l; (Lo ;)
g§E33=g8e
s 84zEI7>8
geagd 3
g RXE-= A
a — o a

(=N

i

a

Remark: Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register.

www.changitech.com 6 /75 Rev.2.50
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1.3.2 40-pin products

e 40QFN (5x5mm, 0.4mm pitch)

exposed die pad

—=( P14/RXD2/SDI20/SDA20/TMIOBO/(TMIOC1)/(SCLAD)/IrRxd

le—»( P15/5CLK20/SCL20/TMIODO/({SDAAQ)/CLKBUZ1

le—O P16/TI01/TOOL/INTP5/TMIOCO/(RXDO)/(TMIOAL)
le—=(") P17/T102/TO02/TMIOAG/TMCLK/(TXDO)/(TMIODO)
le—=() P51/INTP2/SDO00/TXDO/TBIOL/(TMIOD1)/(CTXDO)

le—» O P10/SCLK11/SCL11/TMIOBL/ANIS/(TXD2)
5 [« p11/{RKDO)/SDI11/SDALL/TMIODL/(TMIOAL/ANIS

3 le— P12/(TxD0})/SDO11/TMIOAL/(TMIOBO)

le—s( P147/ANI12/VREFO

5 (O P13/TXD2/5D020/TMIOCL/(TMIOD1)/IrTxd

[}
w
%]
B
[}
w
N
[N
]
[y

_ 3029
P25/ANIS/PGALGND Lk—-& 20 [#—( P50/INTP1/SDI00/RXDO/SDAOO/TBIOO/(TAC)/(TMIOCL)/(CRXDO)
32

P24/ANI4/PGALIN @'—’ ________________ 19 () P30/INTP3/RTC1HZ/SCLKOO/SCLOO/TAO/(TMIOB1)
P23/ANI3/ANO1/PGAOGND Ct— |33

P22/ANIZ/ANOD/PGADIN/VCING Oe—a|34
P21/ANIL/AVREFM/VCINL3 (Ce—(35

! 18 |[+—»() P70/KRO/(VCOUTO)/(VCOUTL)

i

1
P20/ANIO/AVREFP/VCIN1Z/INTP11 Cle—m(36 | BAT32G137

]

1

i

17 |«—»O P72/KR2/(TXD1)

16 |+—*O p73/KR3/SDO0OL/(RXD1)

15 |+—() P74/KR4/SDI01/SDAOL

14 #——O p75/KRS/INTP9/SCLKO1/SCLO1

13 > P31/TID3/TO03/INTP4/(CLKBUZO)/(TAIO)/VCOUT1/SS00

PO1/ANI10/RXD1/VCIN11/TO00/TBCLK1/TAIO/INTP10/CRXDO (je—| 37
POO/ANI11/TXD1/VCIN10/TIOO/TBCLK1/({TAO)/INTPE/CTXDO (ie—» 38

P140/CLKBUZO/INTP6 O'e—l3g ~~~~"-~-—~-~----=---- 12 =—*O ps1/SDAAD
P120/ANI14/VCOUTO Cle—a 40 O 11— P60/SCLAD
1 2345678910
;7 (I) L 000 I) O ig
Q @ Q ow o o [aly=]
cLgkxgo g f~§ SE
S8 xaoz8x Z
L x L d2gE '
o E a o o
=3 oMo —
[-% = ™~ =%
S L= ]
ﬁ —
o o
=Y

Remark: Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register.
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1.3.3 48-pin products

e 48LQFP (7x7mm, 0.5mm pitch)

P10/SCLK11/5CL11/TMIDB1/ANIS/(TXD2)
l+—»() P11/{RxDO0}/SDIL1/SDALL/ TMIOD1/(TMIOAL)/ANIZ

O P12/(TxD0)/SDOL1/TMIOAL/(TMICBO]

—() P13/TXD2/5D0O20/TMIOCL/{TMIODIL)/IrTxd
() P14/RXD2/50120/5DA20/TMIOBO/(TMIOCL)/(SCLAD)/IrRxd

la—s0) P15/5CLK20/SCL20/TMIODO/(SDAAD)/CLKBUZL

O PS1/INTP2/5D000/TXDO/TBIOL/{TMIOD1)/(CTxDO)

PZT/ANIT Ce—|
P26/ANIE Ca—|
PI5/ANIS/PGATGND Ce—
P24/ ANI4/PGALIN Cd— |
P23/ANIZ/ANOL/PGADGND Ce— s
P22/ANIZ/ANCO/PGAQIN/VCIND (g,
P21 ANIL/AVREFM/VCINLS (e
P20/ANIO/AVREFP{VCINIZ/INTPLL () e—p
PL30 (Cle—|
POL/ANI10/RXDL/VCINLL/TOO0/ TECLKL/ TAIO/INTP10/CRxD0 C'e—]
POO/ANIT1/TXD1/VCINLO/ TIOD/ TECLKO/(TAC)/(INTPE]/CTHDO (g

P140/CLKBUZO/INTPE Ct—»|

[
=~

38

@ le—a0) P1AT/ANITZ/VREFO

G |e—»0 P146/ANI1S

w
B

O

w

12 [+—>() P16/TIOL/TOOL/INTPS/TMIOCO/(RXDO)/(TMIOA)
13 [4—() P17/TI02/T0O02/ TMIOAC/TMCLK/(TXDO)/(TMICDO)

oW
w
Fa
w
=y
w
=
P
n

BAT32G137

-
=

=)
o3 = P50/INTP1/SDI00/RXDO/SDACD,/ TBIOO/(TAO)/{TMIOCL)/(CRXDO)

=

o e R pa g R
D mNbo ormo

o
Wb

«—0 P30/INTP3/RTCIHZ,/5CLKO0/SCLOO/ TAC/(TMIOB1)
«—» () P70/KRO/SCLK21/SCL21/(VCOUTY)
«—»() P71/KR1/5DI21/SDA21/(VCOUTO)

«—O P72/KR2/5D021/(TXD1)

+—*O p73/KR3/S0001/(RXD1)

«—>0 p74/KR4/INTPE/SDIOL/SDAOL

«—»( P75/KRS/INTP9/SCLKO1/SCLOL

+— O P31/TI03/TO03/INTP4/(CLKBUZO)/(TAIO)/NCOUTL
—=O pg3

—=( PE2/5500

[«—( PE1/SDAAD

le——»() P60/SCLAD

P120/ANI14/VCOUTO Cl—{1+

PA1/{TAIO) Ce—n{ 1

PAD/SWDIO Cre—»{ ™

RESETE O—{ &
P124/XT2/EXCLKS O—l 1
P123/XT1C—n| o
P137/SWCLK Ct—{~i
P122/%2/EXCLK O—™ =
vss O—> 5

VDD O—>|
P136,/INTPO COe—» 13

P121/X1 O—>0

Remark: Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register.
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1.3.4 64-pin products

*  B4LQFP (7x7mm, 0.4mm pitch)

=
[=]
g E
3 38 g
= 22 g
2 2 ES 52
= o == [=] E
= in 2 2 ==
i =z apg C=
= E s 5 Ex =g
=9 =g =
=S==2 zs2 o=
EEgx=2s283 283
S8 H3ES s
23285382 =
= 0Z3835358 =5
T sEE2L£gg= =]
= S ==g59= R‘ B Z
[ EQsSER £g
S S22 ggEss &2
E3EsS<gfow 28
EasEz2okE=D E&
P do-SL5ag:zgER «
jre] T 252 s9=kx g =)
= O a0 f@Ddu0 s =]
SThS 223532885528
Hnd sSs2 LS EcEegoagga
SEzxo0cg8sgdEEEERR
S3gEgRggeEezzzt;
S¢S SSaInacainnas
FE Al AR A U
4847 46 45 44 4342 4140393837 36 3534 33
P2T/ANIT Cre—»]ag 32 [#—+O P30/INTP3/RTCIHZ/SCLKO0/SCLO0/ TAC/(TMIOBL)
P26/ANIE Ce— | 50 31 [#—>O POS5/(INTP10)
P25/ANI5/PGALGND Cla— | 30 [+—*0 POB/(INTP1L)/{TAIC)
p£r4l,fAN{4j.prA1|N P 51 29 f+—» O P70/KRO,/SCLK21/SCL21/{VCOUTL)
P23/ANI3/ANC1/PGADGND Cle— 4, 2 28 +—= O P71/KR1/5DIZ1/SDAZL/{VCOUT]
~ 3 l—=(0 P72/KR2/50021
P22/ ANIZ/ANCO/PGADIN/VCIND Ci—{5a ’ig 3 bra/kmaraoot
P21/ANI1/AVREFM/VCINL3 Cla—s|55 >
P20/ANIO/AVREFR/VCINI2/(INTP11) C4— |55 25 |[#—>( P74/KR4/INTPS/5DI01/SDAOL
P130 Cl—|57 BAT32G137 24 | +—0 P75/KRS/INTPS/5CLKD1,/SCLOL
PO4/ANI13/SCLK10/5CL10 Cle—» |58 ;3 +—0 P?E;KRﬁ;INTPlUi[RXDZ'
PO3/ANI10/5D110/RXD1/SDALO/VCINLL/CRXDO Cle— |59 +—0 p77/KRT/INTP1L/(TXD2)
PO2/ANI11/SDO10/TXDL/VCINIO/CTXDO () g |60 21 j+— O P31/TI03/TO03/INTP4/{CLKBUZ0)/{TAIO)/VCOUT1
PO1/TO00/ TECLKL/TAIO/[INTPL0) Ce—a|51 200 ps3
POO/TICO/TBCLKO/(TAC)/(INTPE) Ce—n 62 10 E:ﬁgmo
P141/CLKBUZL/INTPT Cl—sg3 '®) 18—>0 PEO/SCLAD
P14D/CLKBUZO/INTPE Cla— {64 170
1 23 456 78 9101112131415 16
Cr@moorUrExdugsS8 g
sEEgefocngstenct
= = =
£s555=5fgse z
FTEEIF ETDS g
= 5 o
4 i =
[=] (-9
=
o

Caution 1. Make EVSS pin the same potential as VSS pin.

Caution 2. Make EVDD pin the same potential as VDD pin.

Remark 1. When using the microcontroller for an application where the noise generated inside the microcontroller must be
reduced,

it is recommended to supply separate powers to the Vbp and EVbp pins and connect the Vss and EVss pins to separate

ground lines.

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register.
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2 Block Diagram

Ti00
TO00

TI01
TO01
TI02
TO02

TI03
TOO03

TMIOAO/TMCLK
TMIOBO
TMIOCO
TMIODO

TMIOAL
TMIOBL
TMIOC1
TMIOD1

TBCLKO
TBCLK1
TBIOO
TBIOL

RxDO
TxDO

RxD1
TxD1

IrRxD/RxD2
IrTxD/TxD2

SCLKOO
SDI00
SDO00
$S00

SCLKOL
SDI0L
SDO01

SCLK10
SDI10
SDO10

SCLAO
SDAAD

Timer4 (4ch)

—Pp
— ]

|
i

ch02

cho3

TimerM (2ch)

b
<
.
4
b

{ chl

|

TimerC

T

INT from CMP1

—

TimerB

Il

SCI

— P v aw |

I

I
Ui

v

UART2
IrDA
SSPI100

SSPI01

AA.

SSPI10

.
=]

i
Jilala

id SSPI20

SSPI21

11coo

11co1

4—->
11c20

4—->
1ca1

173030 1L

::> PORTO A 7 ) Poo-pos
y N\
PORT1 P10-P17
——_— — ()
2 -
SWDIO SWDCLK ::> PORT3 ) p30-pa1
ports (4 ) paoess
CODE FLASH SwD
128KB
NVR1.5KB A\ rors - e
[——» P120
PORT12
4 P121-124
N
L
———> P130
PORT13 P13
DMA P137
P140-P141
v 4 PORT14 4 P146-P147
ARM Cortex -M0+ DIV
> CLkBUZ0
CLK/BUZ
—— cLxauzL
RAM 12 KB
2 N KEY RETURN
8ch 8 KRO-KRT
\ V
( N External INT I
N—/] 12ch INTPO-INTP11
RTC f—— RTCIHZ
l¢— REseTB
12bHADC 11| ANIZANILS
> Main OSC
1-20MHz ( ) (16ch) ANILAVRERM
o | ANIO/AVREFP
Clock Generator T T ﬁ
+
Reset Generator poAL poALl
x X2lEXCLK PGAIGND
PGAOI
PGAD PGAOGND
SubOSC
le—  32.768KHz

~

Low

POR/ Speed High sgeed

LVD oco oC Voltage
15kHz REGULATOR

Comparator (2ch)

——>
Comparator 0 —

=
<

v
8
Q
2

Comparator 1

VCIN12

VCIN13

1]
I

8bit DAC
2ch

ANOO
ANO1

CRxDO
CTxDO

Note: this is a block diagram of 64-pin products, some functions of products below 64 pins are not supported
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3 Memory Space

FFFF_FFFFH

EOOF_FFFFH

Cortex-MO+ internal peripherals
E000_0000H

4005_FFFFH
Peripherals

4000_0000H

2000_2FFFH

SRAM (12KB)
2000_0000H

0050_05FFH
data flash (1.5KB)
0050_0000H

0001 FFFFH

code flash (128KB)

0000_0000H

www.changitech.com
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4 PIN Funtions

4.1 Port Functions

Pin 1/0O buffer power supplies depend on the product. The relationship between these power supplies and the

pins are shown below.

64-pin product:

Power Supply Corresponding Pins
EVDD/EVSS Port pins other than P20~P27, P121~P124 ,P137 and RESETB
VDD/VSS P20~P27, P121~P124, P137 and RESETB

Products other than 64 pins use a single power supply, all pins are powered by VDD.

www.changitech.com 12 /75 Rev.2.50
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4.1.1 32-pin products

(1/2)
Function After Reset ) )
Name I/0 Release Alternate Function Function
- ANI11/TXD1/VCIN10/TIO0/TBCLKO/(TAO) Port 0.
/INTP8/CTXDO 2-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be
specified
1/0 AnaI?g by a software setting at input port.
POl function ANI10/RXD1/VCIN11/TO00/TBCLK1 Input of P01 can be set to TTL input buffer.
/TAIO/INTP10/CRxDO
Output of P00 can be set to N-ch open-
drain
output (VDD tolerance).
P00 and P01 can be set to analog input
P10 Analog SCLK11/SCL11/TMIOB1/ANI9/(TXD?2) Port 1.
P11 function (RxD0)/SDI11/SDA11/TMIOD1/(TMIOAL)/ANI8 |8-bit I/O port.
P12 (TxD0)/SDO11/TMIOA1/(TMIOBO) Input/output can be specified in 1-bit units.
P13 TxD2/SDO20/TMIOCL/(TMIOD1)/IrTxd Use of an on-chip pull-up resistor can be
o4 RxD2/SDI20/SDA20/ TMIOBO/(TMIOC1)/ specified
(SCLAO)/IrRxd by a software setting at input port.
P15 Vo SCLK20/SCL20/TMIODO/(SDAAO)/CLKBUZ1 |Input of P10 and P14 to P17 can be set to
P16 nputport | TI0L/TOOLINTPS/TMIOCO/(RXDO)/(TMIOAL) TTL
input buffer.
Output of P10, P11, P13 to P15, and P17
can be
P17 TI02/TO02/TMIOAO/TMCLK/(TXDO)/(TMIODO) set to N-ch open-drain output (VDD
tolerance).
P10 to P11 can be set to analog input.
P20 ANIO/AVREFP/VCIN12/(INTP11) Port 2.
P21 Analog ANI1/AVREFM/VCIN13 4-bit 1/0 port.
P22 o function ANI2/ANOO/PGAOIN/VCINO Input/output can be specified in 1-bit units.
P23 ANI3/ANO1/PGAOGND Can be set to analog input.
P30 INTP3/SCLKO0/SCLOO/TAO/(TMIOB1) Port 3.
2-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be
31 1/0 Input port TIO3/TO03/INTP4/CLKBUZO/(TAIO)/VCOUT1 |specified

/SSO00/SCLAO

by a software setting at input port.
Input of P30 and P31 can be setto TTL
input

buffer.
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Output of P30 and P31 can be set to N-ch
Open-drain output (VDD tolerance).

Port 4.
1-bit 1/O port.

Input/output can be specified.

P40 1/0 Input port SWDIO ) )
Use of an on-chip pull-up resistor can be
specified
by a software setting at input port.
(212)
Function |After Reset
110 Alternate Function Function
Name Release
INTP1/SDIO0/RXDO/SDACO/TBIO0/(TAO) port 5.
P50 2-bit I/O port.
/(TMIOCL1) /(CRxDO) Input/output can be specified in 1-bit units.
/0 Input port Use off a(ljnbon-chl;?tpull-up re'S|st0r.can be
INTP2/SDO00/TXDO/TBIOL/(TMIOD1)/(CTxD | SPecified by a software setting at input port.
P51 Input of P50 can be set to TTL input buffer.
0) Output of P50 and P51 can be set to N-ch
opendrain output (VDD tolerance).
P70 INTP6/(VCOUT1) Port 7.
4-bit 1/0 port.
P72 INTP7/(TXD1) Input/output can be specified.
P73 Yo, Input port (RXD1)/(vCOUTO) Use of an on-chip pull-up re'S|st0r.can be
specified by a software setting at input port.
Input of P74 can be set to TTL input buffer.
P74 SDAAO Output of P74 can be set to N-ch open-drain
output (VDD tolerance).
Anal .
P120 10 alog | ANI14/VCOUTO Port 12 N
function 1-bit I/O port and 2-bit input-only port.
P121 X1 For only P120, input/output can be specified.
| Input port For only PlZP, use of an on-chip pl.JII-up re5|stor
P122 X2/EXCLK can be specified by a software setting at input
port. P120 can be set to analog input.
P136 INTPO Port 13.
110 Input port _
P137 SWCLK 2-bit 1/0 port.
Port 14.
1-bit I/O port.
Analog Input/output can be specified.
P147 1/0 . ANI12/VREFO P P . P :
function Use of an on-chip pull-up resistor can be
specified by a software setting at input port.
P147 can be set to analog input.
Input-only pin for external reset.
RESETB | | — — Connect to VDD directly or via a resistor when

external reset is not used.

Note Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in 1-bit units).

Description of Alternate function,please refer to“4.2 pins other than port pins”.
Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register.
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4.1.2 40-pin products

(1/2)
Function IAfter Reset
I/0 Alternate Function Function
Name Release
00 ANI11/TXD1/VCIN10/TI00/TBCLKO/(TAO) Port 0.
P _hi
/INTP8/CTXDO 2-bit /O port o
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be
110 fAnalog specified by a software setting at input port
function | ANILO/RXD1/VCIN11/TO00/TBCLK1 P y g al InpLit port.
PO1 Input of PO1 can be set to TTL input buffer.
JTAIO/INTP10/CRXDO Output of POO can be set to N-ch open-drain
output(VDD tolerance).
P00 and P01 can be set to analog input
P10 Analog SCLK11/SCL11/TMIOB1/ANI9/(TXD?2) Port 1
ort 1.
P11 function (RxDO0)/SDI11/SDA11/TMIOD1/(TMIOAL)/ANI8 8-bit 1/0 port.
P12 (TXDO)/SDOll/TMlOAl/(TM|OBO) Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be
P13 TxD2/SDO20/TMIOC1/(TMIOD1)/IrTxd specified by a software setting at input port.
1/0 RxD2/SDI20/SDA20/ TMIOBO/(TMIOCL)/ Input of P10 and P14 to P17 can be setto TTL
P14 Input port | (SCLAO)/IrRxd input buffer.
nputpor Output of P10, P11, P13 to P15, and P17 can
P15 SCLK20/SCL20/TMIODO0/(SDAAQ)/CLKBUZ1 be set to N-ch open-drain output (VDD
P16 TI01/TO0L/INTP5/TMIOCO/(RXDO)/(TMIOAL) tolerance).
P10 to P11 can be set to analog input.
P17 TI02/TO02/TMIOAO/TMCLK/(TXDO0)/(TMIODO)
P20 ANIO/AVREFP/VCIN12/(INTP11)
P21 ANI1/AVREFM/VCIN13
Port 2.
P22 / /Analog ANI2/ANOO/PGAOIN/VCINO 6-bit 1/0 port.
P23 Vo function ANI3/ANO1/PGAOGND Input/output can be specified in 1-bit units.
Can be set to analog input.
P24 ANI4/PGALIN
P25 ANI5/PGA1GND
P30 INTP3/RTC1HZ/SCLKOO/SCLOO/TAO Port 3.
2-bit 1/0 port.
Input/output can be specified in 1-bit units.
P31 TIO3/TOO03/INTP4/CLKBUZ0/(TAIO)/SS00 Input of P30 can be set to TTL input buffer.
Output of P30 can be set to N-ch
open-drain output (VDD tolerance).
Port 4.
1-bit 1/O port.
P40 I/0 |Input port | SWDIO Input/output can be specified.

Use of an on-chip pull-up resistor can be
specified by a software setting at input port.
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(212)
Function IAfter Reset
110 Alternate Function Function
Name Release
INTP1/SDIO0/RXD0O/SDAOO/TBIO0/(TAO) Ports.
P50 2-bit I/O port.
/(TMIOC1)/(CRxDO) Input/output can be specified in 1-bit units.
e Input port Use of an on-chip pull-up re-sistor‘can be
specified by a software setting at input port.
P51 INTP2/SDO00/TXDO/TBIOL/(TMIOD1)/(CTxDO) | !NPut of P50 can be set to TTL input buffer.
Output of P50 and P51 can be set to
N-ch open-drain output (VDD tolerance).
P60 SCLAO Port 6.
2-bit 1/0 port.
1/0 Input port Input/output can be specified in 1-bit units.
P61 SDAAO Output of P60 and P61 is N-ch open-drain
output (6 V tolerance).
P70 KRO/(VCOUTO)/(VCOUT1) Port 7.
5-bit I/O port.
P72 KR2/(TXD1) Input/output can be specified.
P73 1/0 Input port | KR3/SDO01/(RXD1) Use of an on-chip pull-up resistor can be
P74 KR4/SDIOL/SDAOL specified by a software setting at input port.
Output of P74 can be set to N-ch open
P75 KR5/INTP9/SCLK01/SCLO1 -drain output (VDD t0|erance)_
Analog
P120 1/0 function ANI14/VCOUTO Port 12.
P121 X1 1-bit I/O port and 2-bit input-only port.
For only P120, input/output can be specified.
P122 Inout port X2/EXCLK For only P120, use of an on-chip pull-up
P123 putp XT1 resistor can be specified by a software setting
at input port. P120 can be set to analog input.
P124 XT2/EXCLKS
P136 INTPO Port13.
1/0 Input port 2-bit 1/O port.
P137 SWCLK
P140 Input port | CLKBUZO/INTP6 Port 14.
2-bit I/O port.
Input/output can be specified.
I/0 Analog . :
P147 . ANI12/VREFO Use of an on-chip pull-up resistor can be
function specified by a software setting at input port.
P147 can be set to analog input.
Input-only pin for external reset.
RESETB || — — Connect to VDD directly or via a resistor

When external reset is not used.

Note Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in 1-bit units).

Description of Alternate function,please refer to“4.2 pins other than port pins”.

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register.
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4.1.3 48-pin products

(1/2)
Function |After Reset ) .
1/0 Alternate Function Function
Name Release
- ANI11/TXD1/VCIN10/TI00/TBCLKO/(TAO) Port 0.
J(INTP8)/CTXDO 2-bit 0 port S
Input/output can be specified in 1-bit units.
Analog Use of an on-chip pull-up resistor can be
VO kinction  |ANITO/RXDINVCINIL/TOOO/TBCLKL specified by a software setting at input port.
PO1 Input of PO1 can be set to TTL input buffer.
/TAIO/INTP10/CRxDO Output of POO can be set to N-ch open-drain
output(VDD tolerance).
P00 and P01 can be set to analog input
P10 lAnalog SCLK11/SCL11/TMIOB1/ANI9/(TXD2)
P11 function (RxD0)/SDI11/SDA11/TMIOD1/(TMIOAL)/ANI8 Port 1.
8-bit I/O port.
P12 (TxDO)/SDO1L/TMIOAL/(TMIOBO) Input/output can be specified in 1-bit units.
P13 TxD2/SDO20/TMIOC1/(TMIOD1)/IrTxd Use of an on-chip pull-up resistor can be
RXD2/SDI20/SDA20/ TMIOBO/(TMIOC1)/ specified by a software setting at input port.
P14 1/0 Input of P10 and P14 to P17 can be setto TTL
|nput port (SCLAO)/“’RXd input buffer.
P15 SCLK20/SCL20/TMIODO/(SDAAO)/CLKBUZ1 Output of P10, P11, P13 to P15, and P17 can
be set to N-ch open-drain output (VDD
P16 TI01/TOOL/INTP5/TMIOCO/(RXDO0)/(TMIOAL) tolerance)
P17 TI02/TO02/TMIOAO/TMCLKO/(TXDO) P10 to P11 can be set to analog input.
/(TMIODO)
P20 ANIO/AVREFP/VCIN12/(INTP11)
P21 ANI1/AVREFM/VCIN13
P22 ANI2/ANOO/PGAOIN/VCINO
Port 2.
P23 o lAnalog ANI3/ANO1/PGAOGND 8-bit 1/0 port.
P24 function ANI4/PGA1LIN Input/output can be specified in 1-bit units.
P25 ANI5/PGALGND Can be set to analog input.
P26 ANI6
P27 ANI7
INTP3/RTC1HZ/SCLKOO/SCLOO/TAO Port 3.
P30 2-bit I/O port.
/(TMIOB1) Input/output can be specified in 1-bit units.
I/0 |Input port Use of an on-chip pull-up resistor can be
TI03/TO03/INTP4/(CLKBUZO)/(TAIO) specified by a software setting at input port.
P31 Input of P30 can be set to TTL input buffer.
NCOUT1 Output of P30 can be set to N-ch
open-drain output (VDD tolerance).
P40 SWDIO Port 4.
2-bit I/O port.
I/0 |Input port ( ) Input/output can be specified.
P41 TAIO

Use of an on-chip pull-up resistor can be
specified by a software setting at input port.
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(212)
Function IAfter Reset
I/0 Alternate Function Function
Name Release
INTP1/SDIO0/RXD0O/SDAOO/TBIO0/(TAO) ports.
P50 2-bit I/O port.
/(TMIOC1)/(CRxDO) Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be
/o Input port specified by a software setting at input port.
P51 INTP2/SDO00/TXDO/TBIOL/(TMIODL)/(CTxDO) | 'MPut of P50 can be set to TTL input buffer.
Output of P50 and P51 can be set to
N-ch open-drain output (VDD tolerance).
P60 SCLAO Port 6.
P61 SDAAO 4-bit 1/0 port.
110 Input port Input/output can be specified in 1-bit units.
P62 SS00 Output of P60 and P63 is N-ch open-drain output]
P63 — (6 V tolerance).
P70 KRO/SCLK21/SCL21/(VCOUT1) bort 7
ort 7.
P71 KR1/SDI21/SDA21/(VCOUTO) 6-bit 1/0 port.
P72 KR2/SDO21/(TXD1) Input/output can be specified in 1-bit units.
110 Input port Use of an on-chip pull-up resistor can be specified
P73 KR3/SDO01/(RXD1) by a software setting at input port.
P74 KR4/INTP8/SDI0O1/SDAOL Output of P71 and P74 can be set to N-ch
open-drain output (VDD tolerance).
P75 KR5/INTP9/SCLK01/SCLO1
P120 110 Analog | \\1anvcouTo Port 12.
function 1-bit 1/0 port and 2-bit input-only port.
P121 X1 For only P120, input/output can be specified.
pP122 X2/EXCLK For only P120, use of an on-chip pull-up
| Input port resistor can be specified by a software
P123 XT1 setting at input port. P120 can be set to
P124 XT2/EXCLKS analog input.
P130 (0] Output port | —
Port 13.
P136 INTPO ) )
110 Input port 1-bit output-only port and 2-bit I/O port.
P137 SWCLK
P140 Input port | CLKBUZO/INTP6 Port 14.
3-bit I/O port.
P146 o Analog ANI15 Input/output can be specified.
Use of an on-chip pull-up resistor can be
P147 function ANI12/VREFO specified by a software setting at input port.
P146 and P147 can be set to analog input.
Input-only pin for external reset.
RESETB || — — Connect to VDD directly or via a resistor when

external reset is not used.

Note Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in 1-bit units).

Description of Alternate function,please refer to“4.2 pins other than port pins”.
Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register.
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4.1.4 64-pin products

(1/2)
Function IAfter Reset . )
1/0 Alternate Function Function
Name Release
POO TIOO/TBCLKO/(TAO)/(INTP8) Port 0.
Input port 7-bit 1/O port.
POl TOOO/TBCLKL/TAIO/INTP10) Input/output can be specified in 1-bit units.
P02 ANI11/SDO10/TXD1/VCIN10/CTxDO0O Use of an on-chip pull-up resistor can be specified
Analog b fi tting at input port.
P03 |10 , ANI10/SDIL0/RXD1/SDALO/VCINLIL/CRxDO | Y & SOTware Seting at input por ,
function Input of P01, PO3 and P04 can be set to TTL input
P04 ANI13/SCLK10/SCL10 buffer.
PO5 (INTP10) Output of. P00 and P02 to P04 can be set to N-ch
Input port open-drain output (EVDD tolerance).
P06 (INTP11)/(TAIO) P02, P03 and P04 can be set to analog input.
P10 Analog SCLK11/SCL11/TMIOB1/ANI9
P11 function (RxD0)/SDI11/SDA11/TMIOD1/(TMIOAL)/ANI8
P12 (TxD0)/SDO11/TMIOAL/(TMIOBO)/(INTP5) Port 1.
P13 TXD2/SDO20/TMIOC1/(TMIOD1)/IrTxd &bt VO port
( JrTx Input/output can be specified in 1-bit units.
RXD2/SDI20/SDA20/TMIOBO/(TMIOC1)/(SCL | Use of an on-chip pull-up resistor can be specified
P14 /0 AO)/IrRxd by a software setting at input port.
Input of P10 and P14 to P17 can be setto TTL
P15 Input port | SCLK20/SCL20/TMIODO/ (SDAAOD) input buffer.
Output of P10, P11, P13 to P15, and P17 can be
P16 TI01/TOOL/INTPS/TMIOCO/(SDI00)/ (RXDO) set to N-ch open-drain output (EVDD tolerance).
/(TMIOAL) P10 to P11 can be set to analog input.
TI02/TO02/TMIOAO/TMCLKO/(SDO00)
P17
/(TXDO0)/(TMIODO)
P20 ANIO/AVREFP/VCIN12/(INTP11)
P21 ANI1/AVREFM/VCIN13
P22 ANI2/ANOO/PGAOIN/VCINO
Port 2.
P23 Analog ANI3/ANO1/PGAOGND 8-bit 1/O port.
P24 Vo function | ANI4/PGALIN Input/output can be specified in 1-bit units.
Can be set to analog input.
P25 ANI5/PGA1GND
P26 ANI6
P27 ANI7
INTP3/RTC1HZ/SCLKO0/SCLOO/TAO Port 3.
P30 2-bit I/O port.
/(TMIOB1) Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified
Vo Input port by a software setting at input port
TI03/TO03/INTP4/(CLKBUZO)/(TAIO) Y g & Inptt port
P31 Input of P30 can be set to TTL input buffer.

/VCOUT1

Output of P30 can be set to N-ch open-drain
output (EVDD tolerance).
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(212)
Functi
unction 110 IAfter Reset Release Alternate Function Function
Name
P40 SWDIO Port 4.
P41 (TAIO) 4-bit I/O port.
110 Input port Input/output can be specified.
P42 (INTP8) Use of an on-chip pull-up resistor can be
P43 (INTP9) specified by a software setting at input port.
INTP1/SDIOO/RXD0O/SDAQO/TBIO0/(TAO)
P50 Port 5.
/(TMIOC1)/(CRxDO0) 6-bit 1/0 port.
|NTPZ/SDOOO/TXDO/TB|Ol/(TM|OD1)/(C Input/output can be specified in 1-bit units.
P51 Use of an on-chip pull-up resistor can be
TxDO) specified
/o Input port by a software setting at input port
P52 (INTP1) y g atinputport
Input of P50 and P55 can be setto TTL
P53 (INTP2) input buffer.
P54 (INTP3) Output of P50, P51, and P55 can be set to
N-ch open-drain output (EVDD tolerance).
P55 (INTP4)/(CLKBUZ1)/(SCLKO00)
P60 SCLAO Port 6.
P61 SDAAO 4-bit 1/0 port.
110 Input port Input/output can be specified in 1-bit units.
P62 SS00 Output of P60 and P63 is N-ch open-drain
P63 — output (6 V tolerance).
P70 KRO/SCLK21/SCL21/(VCOUT1)
P71 KR1/SDI21/SDA21/(VCOUTO) Port 7
P72 KR2/SD0O21 8-bit 1/0 port.
P73 KR3/SDO01 Input/output can be specified in 1-bit units.
110 Input port Use of an on-chip pull-up resistor can be
P74 KR4/INTP8/SDI01/SDAO1L specified by a software setting at input port.
P75 KR5/INTP9/SCLK01/SCL01 Output of P71 and P74 can be set to
P76 KR6/INTP10/(RXD2) N-ch open-drain output (EVDD tolerance).
P77 KR7/INTP11/(TxD2)
P120 I/0 |Analog function | ANI14/VCOUTO Port 12.
1-bit I/O port and 2-bit input-only port.
P121 X1 For only P120, input/output can be specified.
P122 X2/EXCLK For only P120, use of an on-chip pull-up
P123 Input port XT1 resistor can be specified by a software
setting at input port. P120 can be set to
P124 XT2/EXCLKS analog input.
P130 O Output port —
Port 13.
P136 INTPO ort13 ,
1/0 Input port 1-bit output-only port and 2-bit I/O port.
P137 SWCLK
P140 CLKBUZO/INTP6 Port 14.
Input port 3-bit I/O port.
P141 CLKBUZ1/INTP7 -
/0 Input/output can be specified.
P146 ANI15 Use of an on-chip pull-up resistor can be
Analog function specified by a software setting at input port.
pl47 ANI12/VREFO P146 and P147 can be set to analog input.
RESETB || — — Input-only pin for external reset.
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Connect to VDD directly or via a resistor
when
external reset is not used.

Note Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in 1-bit units).

Description of Alternate function,please refer to“4.2 pins other than port pins”.

Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register.
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4.2 pins other than port pins

(1/2)
Function Name 1/0 Function
ANIO ~ANI15 I A/D converter analog input
ANOO, ANO1 (0] D/A converter output
INTPO ~ INTP11 | External |_nterrupt request |n.pyt pin for W.hICh the valid edge (r|3|r19
edge, falling edge, or both rising and falling edges) can be specified.
VCINO I Comparator 0 analog voltage input
VCIN10, VCIN11, VCIN12, VCIN13 I Comparator 1 analog voltage input/reference voltage input
VREFO I Comparator 0 reference voltage input
VCOUTO, VCOUT1 (0] Comparator output
PGAOIN, PGALIN I PGA voltage input
PGAOGND, PGA1GND I PGA reference voltage input
KRO ~KR7 I Key interrupt input
CLKBUZO0, CLKBUZ1 (0] Clock output/buzzer output
RTC1HZ (0] Real-time clock correction clock (1 Hz) output
This is the active-low system reset input pin.
RESETB When the external reset pin is not used, connect this pin directly or
via a resistor to VDD.
CRxDO I CAN receive data
CTxDO (0] CAN transmit data
IrRxD I IrDA receive data
IrTxD (0] IrDA transmit data
RxD0O ~RxD2 I Serial data input pins of serial interface UARTO to UART2
TXDO ~ TxD2 (0] Serial data output pins of serial interface UARTO to UART2
SCLOO, SCLO1, SCL10, SCL11, o Serial clock output pins of serial interface 11C00, 11C01, 1IC10,
SCL20, SCL21 IIC11, 1IC20, and 1IC21
SDAOO, SDAO01, SDA10, SDA11, o Serial data I/O pins of serial interface 11C00, 11C01, IIC10, IIC11,
SDA20, SDA21 11C20, and 1IC21
SCLK00, SCLKO1, SCLK10, /0 Serial clock I/O pins of serial interface SSPI100, SSPI01,

SCLK11, SCLK20, SCLK21

SSPI10, SSPI11, SSPI20, and SSPI21

SDI0O, SDI01, SDI10, SDI11,
SDI20, SDI21

Serial data input pins of serial interface SSP100, SSPI01,

SSPI10, SSPI11, SSPI20, and SSPI21
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(2/12)

Function Name

I/0

Function

SS00 | Chip select input pin of serial interface SSPI100

SDO00, SDO01, SDO10, o Serial data output pins of serial interface SSPI00,

SDO11, SDO20, SD0O21 SSPI01, SSPI10, SSPI11, SSPI20, and SSPI21

SCLAO 110 Serial clock I/O pins of serial interface ICAQ

SDAAO 110 Serial data 1/0 pins of serial interface [ICAQ

T100 ~ TI03 | The plnls f(?r inputting an external count clock/capture trigger
to 16-bit Timer4

TOO00 ~ TO03 (¢} Timer output pins of 16-bit Timer4

TAIO I1/10 TimerA input/output

TAO O TimerA output

TMCLK | TimerM external clock input

TMIOAOQ, TMIOBO, TMIOCO,

TMIODO, TMIOA1, TMIOB1, 110 TimerM input/output

TMIOC1, TMIOD1

TBIOO, TBIO1 110 TimerB input/output

TBCLKO, TBCLK1 | TimerB external clock input

X1, X2 — Resonator connection for main system clock

EXCLK | External clock input for main system clock

XT1, XT2 — Resonator connection for subsystem clock

EXCLKS | External clock input for subsystem clock
<32-pin, 40-pin, 48-pin>: Positive power supply for all pins

VDD — <64-pin>:Positive power supply for P20~P27, P121~P124,
P137 and RESETB

EVDD Positive power supply for ports (other than P20 to P27, P121
to P124, P137 and RESETB)

AVREFP | A/D converter reference potential (+ side) input

AVREFM | A/D converter reference potential (- side) input
<32-pin, 40-pin, 48-pin>: Ground potential for all pins

VSS — <64-pin>:Ground potential for P20~P27, P121~P124,
P137 and RESETB

EVSS Ground potential for ports (other than P20 to P27, P121 to
P124, P137 and RESETB)

SWDIO 110 SWD data line

SWCLK | SWD clock line

Remark Use bypass capacitors (about 0.1 uF) as noise and latch up countermeasures with relatively thick wires at the shortest

distance to Vpp to Vss and EVop to EVss lines.
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5 Functional Overview

5.1 ARM® Cortex®-M0+ core with MPU

Cortex-MO(+) processor is a new generation of ARM processors for embedded systems. It provides a
low-cost platform for low pin count and low power consumption microcontrollers, while providing excellent
computing performance and advanced system response to interrupts.

The 32-bit RISC processor of the Cortex-MO(+) processor provides excellent code efficiency and
provides high-performance expectations of the ARM core, which is different from 8-bit and 16-bit devices
of the same memory size. The Cortex-MO(+) processor has 32 address lines and a storage space of up to
4G.

The Cortex-MO(+) processor equipped with this product integrates the MPU memory protection unit:
provides hardware management and protection of memory, and controls access rights. In addition, it also
integrates the MTB on-chip tracking unit: users can experience better tracking and debugging, optimized
exception capture mechanism, and can locate bugs more quickly.

BAT32G137 uses an embedded ARM core, so it is compatible with all ARM tools and software.

5.2 Memory

5.2.1 Flash

Function introduction:

128KB Flash Memory( program/data flash).

1.5 KB Special data flash memory

Support sector erase, sector size is 512byte, erase time 4ms

Support byte/half-word/word (32bit) programming, programming time 24us

YV V V V

5.2.2 SRAM

The MCU provides an on-chip high-speed SRAM module of 12KB with either parity-bit checking.
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5.3 DMA

The built-in DMA (Direct Memory Access) controller can realize the function of data transfer between
memories without using the CPU.
» Support the start of DMA through the interruption of peripheral functions, which can realize real-time
control through communication, timer and A/D.
» Transfer space: 4 GB area from 0000 0000h to FFFF FFFFh except reserved areas.
» Support 4 transfer modes (normal transfer mode, repeat transfer mode, block transfer mode and chain
transfer mode).

5.4 Event Link Controller (EVENTC)

The Event Link Controller (EVENTC) uses the event requests generated by various peripheral
modules as source signals to connect them to different modules, allowing direct link between the modules
without CPU intervention.

The EVENTC has the following functions:

» Capable of directly linking event signals from 22 types of peripheral functions to specified peripheral
functions.

» Event signals can be used as activation sources for operating any one of 10 types of peripheral
functions.
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5.5 Clock Generator

The clock generator generates the clock to be supplied to the CPU and peripheral hardware.
The following three kinds of system clocks and clock oscillators are selectable.

5.5.1 Main system clock

» X1 oscillator:
This circuit oscillates a clock of fX =1 to 20 MHz by connecting a resonator to X1 pin and X2 pin.
Oscillation can be stopped by executing the DEEPSLEEP instruction or setting of the MSTOP bit.

» High-speed on-chip oscillator (High-speed OCO):
The frequency at which to oscillate can be selected from among fHOCO = 64, 48, 32, 24, 16, 12, 8, 6,4, 3,
2, 0or 1 MHz (TYP.) by using the option byte.After a reset release, the CPU always starts operating with
this high-speed on-chip oscillator clock. Oscillation can be stopped by executing the DEEPSLEEP
instruction or setting of the HIOSTOP bit. The frequency specified by using an option byte can be
changed by using the high-speed on-chip oscillator frequency select register (HOCODIV).

» X2 external main system clock:
An external main system clock (fEX = 1 to 20 MHz) can also be supplied from the EXCLK/X2/P122

pin. An external main system clock input can be disabled by executing the STOP instruction or
setting of the MSTOP bit.

5.5.2 Subsystem clock

» XT1 clock oscillator:
This circuit oscillates a clock of fXT = 32.768 kHz by connecting a 32.768 kHz resonator to XT1 pin
and XT2 pin.Oscillation can be stopped by setting the XTSTOP bit.

» XT2 external subsystem clock:
An external subsystem clock (fEXS = 32.768 kHz) can also be supplied from the EXCLKS/XT2/P124
pin. An external subsystem clock input can be disabled by the setting of the XTSTOP bit.

5.5.3 Low-speed on-chip oscillator

» Low-speed on-chip oscillator (Low-speed OCO):
This circuit oscillates a clock of fIL = 15 kHz (TYP.).
The low-speed on-chip oscillator clock cannot be used as the CPU clock.
Only the following peripheral hardware runs on the low-speed on-chip oscillator clock.
»  Watchdog timer (WWDT)
> Real-time clock (RTC)
»  15-bit interval timer
» timerA
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5.6 Power Management

5.6.1 Power supply

VDD :External power, voltage range 2.0 to 5.5V
EVDD :External I/O power, voltage range 2.0 to 5.5V
Make EVDD pin the same potential as VDD pin.

5.6.2 Power-on-reset circuit

The power-on-reset circuit (POR) has the following functions.

» Generates internal reset signal at power on. The reset signal is released when the supply voltage

(VDD) exceeds the detection voltage (VPOR). Note that the reset state must be retained until the
operating voltage becomes in the range defined of POR function. This can be achieved by utilizing the
voltage detection circuit or controlling the externally input reset signal.

Compares supply voltage (VDD) and detection voltage (VPDR), and then generates internal reset
signal when VDD < VPDR. Note that, after power is supplied, this LSI should be placed in the
DEEPSLEEP mode, or in the reset state by utilizing the voltage detector or externally input reset
signal, before the operation voltage falls below the range defined of POR function. When restarting the
operation, make sure that the operation voltage has returned within the range of operation.

5.6.3 Voltage detector

The operation mode and detection voltages (VLVDH, VLVDL, VLVD) for the voltage detector is set

by using the option byte . The voltage detector (LVD) has the following functions.

>

The LVD circuit compares the supply voltage (VDD) with the detection voltage (VLVDH, VLVDL,
VLVD), and generates an internal reset or internal interrupt signal.

The detection level for the power supply detection voltage (VLVDH, VLVDL) can be selected by using
the option byte as one of 10 levels.

Operable in DEEPSLEEP mode.

When the power supply rises, before reaching the working voltage range, it must be kept in the reset
state through the voltage detection circuit or external reset. When the power supply drops, it must be
transferred to deep sleep mode before it is less than the operating voltage range, or set to the reset
state by the voltage detection circuit or external reset.

The range of operating voltage varies with the setting of the user option byte.
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5.7 Low Power Modes

The product supports two low-power modes with short start-up time::

» SLEEP Mode:When a WFI instruction is executed while SBYCR.SSBY bhit is 0, the MCU enters Sleep
mode. In this mode, the CPU stops operating but the contents of its internal registers are retained.
Other peripheral functions do not stop. Available resets or interrupts in Sleep mode cause the MCU to
cancel Sleep mode.

> DEEPSLEEP Mode:When a WFI instruction is executed while SBYCR.SSBY bit is 1, the MCU enters
Software Deepsleep mode. In this mode,the CPU, most of the on-chip peripheral functions and
oscillators stop. However, the contents of the CPU internal registers and SRAM data, the states of on-
chip peripheral functions and the 1/O Ports are retained. Deepsleep mode allows a significant reduction
in power consumption because most of the oscillators stop in this mode.

In either mode, the registers, flags, and data memory retain their contents before being set to
standby mode, and also maintain the status of the output latch and output buffer of the input/output port.

5.8 Reset Function

The following seven operations are available to generate a reset signal.

(1) External reset input via RESETB pin

(2) Internal reset by watchdog timer program loop detection

(3) Internal reset by comparison of supply voltage and detection voltage of power-on-reset (POR) circuit

(4) Internal reset by comparison of supply voltage of the voltage detector (LVD) and detection voltage

(5) Internal reset by RAM parity error

(6) Internal reset by illegal-memory access

(7) software reset

External and internal resets start program execution from the address at 0000H and 0001H when the
reset signal is generated.

5.9 Interrupts

The Cortex-MO+ processor has a built-in Nested Vectored Interrupt Controller (NVIC) that supports
up to 32 interrupt request (IRQ) inputs and one non-maskable interrupt (NMI) input. In addition, the
processor supports multiple internal exceptions.

This product extends 32 maskable interrupt requests (IRQ) and 1 non-maskable interrupt (NMI), and
can support up to 64 maskable interrupt sources and one non-maskable interrupt source. The actual
number of interrupt sources varies by product.
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5.10 Real-timer Clock (RTC)

YV V VYV V VYV V V

The real-time clock has the following features.

Counters of year, month, week, day, hour, minute, and second.

Constant-period interrupt function (period: 0.5 seconds, 1 second, 1 minute, 1 hour, 1 day, 1 month)
Alarm interrupt function (alarm: week, hour, minute)

Pin output function of 1 Hz

Support frequency division of sub-system clock or main system clock as RTC running clock
Real-time clock interrupt signal (INTRTC) can be used to wake up in deep sleep mode

Support a wide range of clock correction functions

Caution: The count of year, month, week, day, hour, minutes and second can only be performed when a
subsystem clock (fsus = 32.768 kHz) is selected as the operation clock of the real-time clock.
When the low-speed oscillation clock (fiL = 15 kHz) is selected, only the constant-period interrupt

function is available.

5.11 Watchdog Timer

The counting operation of the watchdog timer is set by the option byte. The watchdog timer operates

on the low-speed on-chip oscillator clock (fIL). The watchdog timer is used to detect an inadvertent

program loop. If a program loop is detected, an internal reset signal is generated.

Y V V V

Program loop is detected in the following cases:
If the watchdog timer counter overflows
If a 1-bit manipulation instruction is executed on the watchdog timer enable register (WDTE)
If data other than “ACH” is written to the WDTE register
If data is written to the WDTE register during a window close period

5.12 SysTick Timer

This timer is dedicated to real-time operating systems, but can also be used as a standard down

counter.

Its characteristics are: when the 24-bit down counter self-loading capacity counter reaches 0, there is

a shieldable system interruption.
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5.13 timer4

The timer array unit has four 16-bit timers. Each 16-bit timer is called a channel and can be used as

an independent timer. In addition, two or more “channels” can be used to create a high-accuracy timer.

For details about each function, see the table below.

Independent channel operation function

Simultaneous channel operation function

®|nterval timer
®Square wave output (

®External event counter

®One-shot pulse output
®PWM output
®Multiple PWM output

®Divider
®|nput pulse interval measurement

®Measurement of high-/low-level width of input signal

®Delay counter

5.13.1Independent channel operation function

By operating a channel independently, it can be used for the following purposes without being

affected by the operation mode of other channels.

(1)

(@)

®3)

(4)

(5)

(6)

(7)

Interval timer: Each timer of the unit can be used as a reference timer that generates an interrupt
(INTTM) at fixed intervals.

Square wave output: A toggle operation is performed each time INTTMmn interrupt is generated and
a square wave with a duty factor of 50% is output from a timer output pin (TO).

External event counter: Each timer of the unit can be used as an event counter that generates an
interrupt when the number of the valid edges of a signal input to the timer input pin (TI) has reached
a specific value.

Divider function (channel 0 only): A clock input from a timer input pin (T100) is divided and output
from an output pin (TOO0O0).

Input pulse interval measurement: Counting is started by the valid edge of a pulse signal input to a
timer input pin (T1). The count value of the timer is captured at the valid edge of the next pulse. In this
way, the interval of the input pulse can be measured.

Measurement of high-/low-level width of input signal: Counting is started by a single edge of the
signal input to the timer input pin (T1), and the count value is captured at the other edge. In this way,
the high-level or low-level width of the input signal can be measured.

Delay counter: Counting is started at the valid edge of the signal input to the timer input pin (TI), and
an interrupt is generated after any delay period.

www.changitech.com
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5.13.2Simultaneous channel operation function

By using the combination of a master channel (a reference timer mainly controlling the cycle) and
slave channels(timers operating according to the master channel), channels can be used for the following
purposes.

(1) One-shot pulse output: Two channels are used as a set to generate a one-shot pulse with a specified
output timing and a specified pulse width.

(2) PWM (Pulse Width Modulation) output: Two channels are used as a set to generate a pulse with a
specified period and a specified duty factor.

(3) Multiple PWM (Pulse Width Modulation) output: By extending the PWM function and using one

master channel and two or more slave channels, up to three types of PWM signals that have a

specific period and a specified duty factor can be generated.

5.13.38-bit timer operation function

The 8-bit timer operation function makes it possible to use a 16-bit timer channel in a configuration
consisting of two 8-bit timer channels. This function can only be used for channels 1 and 3.

5.13.4LIN-bus supporting function

Timer4 is used to check whether signals received in LIN-bus communication match the LIN-bus
communication format.

(1) Detection of wakeup signal: The timer starts counting at the falling edge of a signal input to the serial
data input pin (RxDO0) of UARTO and the count value of the timer is captured at the rising edge. In this
way, a low-level width can be measured. If the low-level width is greater than a specific value, it is
recognized as a wakeup signal.

(2) Detection of break field: The timer starts counting at the falling edge of a signal input to the serial
data input pin (RxDO0) of UARTO after a wakeup signal is detected, and the count value of the timer is
captured at the rising edge. In this way,a low-level width is measured. If the low-level width is greater
than a specific value, it is recognized as a break field.

(3) Measurement of pulse width of sync field: After a break field is detected, the low-level width and high-
level width of the signal input to the serial data input pin (RxDO) of UARTO are measured. From the
bit interval of the sync field measured in this way, a baud rate is calculated.
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5.14 TimerA

TimerA is a 16-bit timer that can be used for pulse output, external pulse width or period
measurement, and counting external events.
» Timer mode:The count source is counted.
» Pulse output mode:The count source is counted and the output is inverted at each underflow of the
timer.
» Event counter mode:An external event is counted. Operation is possible in DEEPSLEEP mode.
Pulse width measurement mode:An external pulse width is measured.

Y

» Pulse period measurement mode:An external pulse period is measured.

5.15 TimerM

The product contains 2 channels of 16-bit timer timerM optimized for motor control. It has the
following 4 working modes:

» Timer mode:
- Input capture function (Transfer the counter value to a register with an external signal as the trigger)
- Output compare function (Detect register value matches with a counter,and Pin output can be
changed at detection)
- PWM function (Output pulse of any width continuously)

» Reset synchronous PWM mode:Output three-phase waveforms (6) without sawtooth wave modulation
and dead time

» Complementary PWM mode:Output three-phase waveforms (6) with triangular wave modulation and
dead time

» PWM3 mode:Output PWM waveforms (2) with a fixed period

5.16 TimerB

TimerB is a 16-bit timer, supports the following three modes:
» Timer mode:
- Input capture function: Count at the rising edge, falling edge, or both rising/falling edges
- Output compare function: Low output/high output/toggle output
» PWM mode: PWM output available with any duty cycle
» Phase counting mode: Automatic measurement available for the counts of the two-phase encoder
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5.17 TimerC

TimerC is an input capture timer that counts, triggered by a software trigger or comparator 1 and
timerM.

5.18 15-bit Interval timer

An interrupt (INTIT) is generated at any previously specified time interval. It can be utilized for
wakeup from DEEPSLEEP mode.

5.19 Clock Output/Buzzer Output Controller

The clock output controller is intended for clock output for supply to peripheral ICs. Buzzer output is a
function to output a square wave of buzzer frequency.
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5.20 Serial communication interface (SCI)

This product has two serial array units. Serial array unit has four serial channels.All channels can
achieve UART, simplified SPI (3-wire serial) and simplified I2C.Function assignment of each channel
supported by the 64-pin product is as shown below.

5.20.13-wire serial /0 (SSPI)

Data is transmitted or received in synchronization with the serial clock (SCK) output from the master

channel.3-wire serial communication is clocked communication performed by using three communication
lines: one for the serial clock (SCK), one for transmitting serial data (SO), one for receiving serial data (SI).

[ Data transmission/reception]

>
>
>

Data length of 7 or 8 bits
Phase control of transmit/receive data
MSB/LSB first selectable

[ Clock control ]

>

>
>
>

Master/slave selection

Phase control of 1/0O clock

Setting of transfer period by prescaler and internal counter of each channel
Maximum transfer rate

During master communication: Max. fCLK/2

During slave communication: Max. fMCK/6

[ Interrupt function ]

>

Transfer end interrupt/buffer empty interrupt

[ Error detection flag ]

>

Overrun error
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5.20.24-wire serial 1/0 with Slave Select Input Function

This is a clock synchronization using a slave chip select input (SSI), a serial clock (SCK), a
transmit serial data (SO) and a receive serial data (Sl) a total of 4 communication lines for
communication Communication Interface.

[ Data transmission/reception]

» Data length of 7 or 8 bits

»  Phase control of transmit/receive data

» MSB/LSB first selectable

»  Level setting of transmit/receive data

[ Clock control ]

»  Phase control of I/O clock

»  Setting of transfer period by prescaler and internal counter of each channel

» Maximum transfer rate

During slave communication: Max. fMCK/6
[ Interrupt function ]
»  Transfer end interrupt/buffer empty interrupt
[ Error detection flag ]
»  Overrun error
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5.20.3UART

This is a start-stop synchronization function using two lines: serial data transmission (TxD) and serial
data reception(RxD) lines. By using these two communication lines, each data frame, which consist of
start bit, data, parity bit,and stop bit, is transferred asynchronously (using the internal baud rate) between
the microcontroller and the other communication party. Full-duplex UART communication can be

performed by using a channel dedicated to transmission (even-numbered channel) and a channel
dedicated to reception (odd-numbered channel). The LIN-bus can be implemented by using UARTO,
Timer4 unit 0 (channel 3), and an external interrupt (INTPO).

[ Data transmission/reception |

>
>
>
>
>

Data length of 7, 8, or 9 bits

Select the MSB/LSB first

Level setting of transmit/receive data (selecting whether to reverse the level)
Parity bit appending and parity check functions

Stop bit appending, stop bit check function

[Interrupt function]

>
>

Transfer end interrupt/buffer empty interrupt
Error interrupt in case of framing error, parity error, or overrun error

[Error detection flag]

>

Framing error, parity error, or overrun error

[ LIN-bus functions ]
» Wakeup signal detection

>
>

Break field (BF) detection
Sync field measurement, baud rate calculation
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5.20.4Simplified 1°C

This is a clocked communication function to communicate with two or more devices by using two
lines: serial clock (SCL) and serial data (SDA). This simplified 12C is designed for single communication
with a device such as EEPROM, flash memory, or A/D converter, and therefore, it functions only as a
master.Make sure by using software, as well as operating the control registers, that the AC specifications
of the start and stop conditions are observed.

[ Data transmission/reception |
» Master transmission, master reception (only for single master application)
»  ACK output function and ACK detection function
» Data length of 8 bits (When an address is transmitted, the address is specified by the higher 7
bits, and the least significant bit is used for R/W control.)
» Manual generation of start condition and stop condition
[ Interrupt function ]
»  Transfer end interrupt
[ Error detection flag ]
»  ACK error or overrun error
[ Functions not supported by simplified 12C ]
»  Slave transmission, slave reception
»  Arbitration loss detection function
»  Wait detection functions

5.21 serial Interface lICA

Serial interface IICA has the following three modes.

»  Operation stop mode:
This mode is used when serial transfers are not performed. It can reduce power consumption.

» 12C bus mode (multi-master application supported):
This mode is used for 8-bit data transfers with several devices via two lines: a serial clock
(SCLAN) line and a serial data bus (SDAAN) line.
It complies with the 12C bus format and the master device can generated “start condition”,
“address”,“transfer direction specification”, “data”, and “stop condition” data to the slave device,
via the serial data bus. The slave device automatically detects these received status and data by
hardware. It can simplify the part of application program that controls the 12C bus.Since the
SCLA and SDAA pins are used for open drain outputs, serial interface IICA requires pull-up
resistors for the serial clock line and the serial data bus line.

»  Wakeup mode:
The DEEPSLEEP mode can be released by generating an interrupt request signal (INTIICA)
when an extension code from the master device or a local address has been received while in
DEEPSLEEP mode.
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5.22 CAN

This product supports CAN bus interface.

5.23 A/D Converter (ADC)

The A/D converter is a converter that converts analog input signals into digital values, and is configured
to control analog inputs, including up to 17 channels of A/D converter analog inputs (ANIO to ANI15).
The A/D converter has the following function.

vV V V V V V

12-bit resolution A/D conversion, Conversionrate 1.06Msps.

Trigger mode:Software trigger, Hardware trigger mode

Channel selection:Sigle channel select mode and Scan mode

Conversion operation mode:One-shot conversion mode and Sequential conversion mode
Operation voltage:2.0V<VDD<5.5V
Can detect the internal reference voltage (1.45V) and temperature sensor.

Various A/D conversion modes can be specified by using the mode combinations below.

Trigger mode

Software trigger

Conversion is started by software.

Hardware trigger no-wait

Conversion is started by detecting a hardware trigger.

Hardware trigger wait

IThe power is turned on by detecting a hardware trigger while the system

mode is off and in the conversion standby state, and conversion is then started

automatically after the stabilization wait time passes.

Channel selection | Select mode IA/D conversion is performed on the analog input of one selected

mode Scan mode IA/D conversion is performed on the analog input of four channels in orde|
Four consecutive channels can be selected from ANIO to ANI15 as analg
input channels.

Conversion One-shot conversion mode | A/D conversion is performed on the selected channel once.

operation Sequential conversion IA/D conversion is sequentially performed on the selected channels until

mode mode it is stopped by software.

Sampling time/

Conversion time

Sampling clock cycles /
Conversion clock cycles

The sampling time can be set by the register. The default value of the
sampling clock is 13.5 clk, and the conversion clock number Min is
31.5clk.
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5.24

D/A converter (DAC)

The D/A converter is an 8-bit resolution converter that converts digital inputs into analog signals. It is

used to control analog outputs for two independent channels.The D/A converter has the following

features.

>

>
>
>

5.25

8-bit resolution

2 channels

R-2R ladder method
Real-time output

programmable gain amplifier (PGA)

This product has two programmable gain amplifiers (PGAO,PGA1) , The programmable gain
amplifier is provided with the following functions.

>
>

5.26

The

A\

5.27

GAIN: X4, X8, X10, X12, X14, X16, X32

The external pin(PGAGND) can be selected as the ground of the negative feedback resistance
of the PGA (can be used as a differential mode)

The output of PGAO can be selected as the analog input for the A/D converter or the analog
input of the positive terminal of comparator 0 (CMPO0)

PGA1 output can be selected as analog input for A/D converter

comparator (CMP)

product has two comparator channels, The comparator has the following functions.

A pin selector switch is added to the analog input of CMP1.

The external reference voltage input or internal reference voltage can be selected as the
reference voltage.

The canceling width of the noise canceling digital filter can be selected.

An interrupt signal can be generated by detecting an active edge of the comparator output.

An event link controller (EVENTC) event signal can be output by detecting an active edge of the
comparator output.

Serial wire debug (SW-DP)

SW-DP interface allows connection to the microcontroller via serial line debugging tools.
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5.28 Safety Functions

5.28.1Flash memory CRC operation function (high-speed

CRC, general-purpose CRC)

This detects data errors in the flash memory by performing CRC operations.

Two CRC functions are provided according to the different applications.

» High-speed CRC:The CPU can be stopped and a high-speed check executed on its entire code
flash memory area during the initialization routine.

» General CRC:This can be used for checking various data in addition to the code flash memory
area while the CPU is running.

5.28.2RAM parity error detection function

This detects parity errors when the RAM is read as data.

5.28.3SFR guard function

This prevents SFRs (Special Function Register) from being rewritten when the CPU freezes.

5.28.4Invalid memory access detection function

This detects illegal accesses to invalid memory areas.

5.28.5Frequency detection function

This uses the timer4 to perform a self-check of the CPU/peripheral hardware clock frequency.

5.28.6A/D test function

This is used to perform a self-check of A/D converter by performing A/D conversion on the positive
internal reference voltage, negative reference voltage, analog input channel (ANI), temperature sensor
output, and internal reference voltage output.
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5.28.7Digital output signal level detection function

When the I/O pins are output mode, the output level of the pin can be read.

5.29 Key Function

A key interrupt (INTKR) can be generated by inputting a falling edge to the key interrupt input pins
(KRO to KR7).
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6 Electrical Characteristics

6.1 Typical application peripheral circuit

The connection reference of the MCU typical application peripheral circuit is as follows:

Recommended to use RC low-pass filter composed of 1 - 10chm resistor
Or and 4.7uF capacitor, when the power supply nterferes

Ul VDD

Necessary 1— EVDD
A VDD

0.1uF

HH

-[ EVSS
Vss SCLA SCL

X1 SDAA SDA

I 4 XT1

1 32.768KHz

I e XT2

Please adjust the capacitance gccording to the situation.
VDD

Optional
l RESETB
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6.2 Absolute maximum voltage ratings

(TA=—40~+105°C)

Parameter Symbols Conditions Ratings Unit
VDD —0.5~+6.5 \%
Supply voltage
EVDD —0.5~+6.5 \%

P0O0~PO06, P10~P17, P30, P31,
—0.3~EVDD+0.3 and
Vil P40~P43, P50~P55, P70~P77, \%
—0.3~VDD+0.3 "¢
P120, P136, P140, P141, P146, P147

Input voltage -
VI2 P60~P63(N-ch open-drain) -0.3~+6.5 \Y

P20~P27, P121~P124, P137,
VI3 —0.3~VDD+0.3 "¢ \%
EXCLK, EXCLKS, RESETB

P0O0~PO06, P10~P17, P30, P31,
P40~P43, P50~P55, P60~P63, —0.3~EVDD+0.3 and
VO1 \%
Output voltage P70~P77, P120, P130, P136, P140, —0.3~VDD+0.3 "¢

P141, P146, P147

vO2 P20~P27, P137 ~0.3~VDD+0.3 ™! v

~0.3~EVDD+0.3 and
VAIL ANI8~ANI12 v
—0.3~AVREF(+)+0.3 .2

Analog input voltage
—-0.3~VDD+0.3 and
VAI2 ANIO~ANI7 \Y
—0.3~AVREF(+)+0.3 "¢t 2

note:
1. Must be 6.5V or lower.

2. Do not exceed AVREF (+) + 0.3 V in case of A/D conversion target pin.

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:
1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
2. AVREF (+): + side reference voltage of the A/D converter.

3. Vss: Reference voltage
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6.3 Absolute maximum current ratings

(TA=—40~+105°C)

Parameter Symbols Conditions Ratings Unit

PO0~PO06, P10~P17, P30, P31, P40~P43,
Per pin P50~P55, P70~P77, P120, P130, P136, -40 mA
P137, P140, P141, P146, P147

IOH1 P00~P04, P40~P43, P120, P130, P136,
Total of -70 mA
Output current, P137, P140, P141
. all pins
high P05, P06, P10~P17, P30, P31, P50~P55,
—~170mA -100 mA
P70~P77, P146, P147
Per pin -3 mA
IOH2 Total of P20~P27
-15 mA
all pins

P0O0~PO06, P10~P17, P30, P31, P40~P43,
Per pin P50~P55, P60~P63, P70~P77, P120, P130, 40 mA
P136, P137, P140, P141, P146, P147

I0L1 P00~P04, P40~P43, P120, P130, P136,
Total of 100 mA
Output current, P137, P140, P141
all pins
low P05, P06, P10~P17, P30, P31, P50~P55,
170mA 120 mA
P70~P77, P146, P147
Per pin 15 mA
I0L2 Total of P20~P27
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 specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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6.4 Oscillator Characteristics

6.4.1 X1, XT1 character

istics

(TA=-40~+105°C, 2.0V<VDD<5.5V, VSS=0V)

Resonator Resonator Conditions MIN TYP MAX Unit
X1 clock oscillation Ceramic resonator/
2.0v=VDDs5.5V 1.0 - 20.0 MHz
frequency (fx) crystal resonator
XT1 clock oscillation
Crystal resonator 2.0v=VDDs5.5V 32 32.768 35 kHz
frequency (fxT)

Note:

Indicates only permissible oscillator frequency ranges. Refer to AC Characteristics for instruction execution time.

Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator characteristics.

6.4.2 On-chip oscillator characteristics

(TA=—40~+105°C, 2.0V<VDD<5.5V, VSS=0V)

Oscillators Conditions MIN TYP MAX Unit

High-speed on-chip oscillator clock frequency(flH)
1.0 64.0 MHz
Notes 1, 2
High-speed on-chip oscillator clock frequency TA=—20~+105°C -1.0 +1.0 %
accuracy TA=-40~-20°C -1.5 +1.5 %
Low-speed on-chip oscillator clock frequency(fIL) 10 15 20 kHz
Note:
1. High-speed on-chip oscillator frequency is selected with the option byte and HOCODIV register.
2. This only indicates the oscillator characteristics. Refer to AC Characteristics for instruction execution time.
45 | 75 Rev.2.50
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6.5 DC Characteristics

6.5.1 Pin Characteristics

(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VSS=Evss=0V)

Items Symbol Conditions MIN TYP MAX Unit
Per pin for PO0O~P06, P10~P17, P30, 2.0V<EVDDs5.5V
_lzlonotez
P31, P40~P43, P50~P55, P70~P77, —-40~+85°C
mA
P120, P130, P136, P137, P140, P141, 2.0V<EVDDs5.5V -
_G.OHDE
P146, P147 85~+105°C
4.0V<EVDD=<5.5V
-60.0
—40~+85°C
Total of POO~P04, P40~P43, P120, mA
4.0V<EVDD<5.5V
P130, P136, P137, P140, P141 -30.0
85~+105°C
(When duty < 70% Nete 3)
2.4V<EVDD<4.0V -12.0 mA
2.0V<EVDD<2.4V -6.0 mA
IOH1
Output 4.0V<EVDD=<5.5V 800
- —40~+85°C
current, high Total of P05, P06, P10~P17, P30, P31, mA
Note 1 4.0V<EVDD=<5.5V
P50~P53, P70~P77, P146, P147 -30.0
85~+105°C
(When duty < 709% No 3)
2.4V<EVDD<4.0V -20.0 mA
2.0V<EVDD<2.4V -10.0 mA
2.0V<EVDDs5.5V
-140.0
Total of all pins —40~+85°C
mA
(When duty < 70% Note3) 2.0V<EVDD<5.5V
-60.0
85~+105°C
Per pin for P20 ~ P27 2.0V<VDDs<5.5V -2.5note2 mA
IOHZ | 1otal of all pins
2.0V=sVDDs5.5vV -10 mA
(When duty < 70% Nete 3)

Note:
1. Value of current at which the device operation is guaranteed even if the current flows from the EVbp, Vbp pins to an output pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the following
expression (when changing the duty factor from 70% to n%).
« Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA

Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.
Remark: Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(TA=-40~+105°C, 2.0V<EVDD=VDD=s5.5V, VSS=Evss=0V)

Iltems Symbol Conditions MIN TYP MAX Unit
Per pin for PO0~P06, P10~P17, P30, 2.0V<EVDDs5.5V J—
P31, P40~P43, P50~P55, P60~P63, —40~+85°C
mA
P70~P77, P120, P130, P136, P137, 2.0V<EVDDs5.5V
Zonotez
P140, P141, P146, P147 85~+105°C
4.0V<EVDDs5.5V
100
—40~+85°C
~ ~ mA
Total of PO0~P04, P40~P43, P120, 4.0V<EVDD<5.5V
70
P130, P136, P137, P140, P141 85~ +105°C
(When duty < 70% "t 3)
2.4V<EVDD< 4.0V 30 mA
oLl 2.0VSEVDD<2.4V 15 mA
4.0V<EVDDs5.5V
Output 120
current Total of P05, P06, P10~P17, P30, P31, —40~+85°C N
! m.
low Note 1 P50~P55, P60~P63, P70~P77, P146, 4.0VSEVDDs5.5V -
P147 85~+105°C
(When duty < 70% "ot 3) 2.4VSEVDD< 4.0V 40 mA
2.0VSEVDD<2.4V 20 mA
2.0V<EVDDs5.5V
150
Total of all pins —40~+85°C
mA
(When duty < 70% Nt 3) 2.0V<EVDDs5.5V
100
85~+105°C
Per pin for P20~P27 2.0vVsVDD<5.5V 102 [ mA
IOL2
Total of all pins
2.0V<VDDs5.5V 40 mA
(When duty < 70% Nete 3)
Note:

1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to the EVsso and Vss pins.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated with the following
expression (when changing the duty factor from 70% to n%).
* Total output current of pins = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.

A current higher than the absolute maximum rating must not flow into one pin.

Remark:Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(TA=-40~+105°C, 2.0V<EVDD=VDD=s5.5V, VSS=Evss=0V)

Symbo
Items Conditions MIN TYP MAX Unit
[
PO0~P06, P10~P17, P30, P31, P40~
0.8EVD
VIH1 P43, P50~P55, P70~P77, P120, P136, | Schmitt input EVDD v
D
P140, P141, P146, P147
TTL input
2.2 EVDD v
4.0V<EVDD<5.5V
TTL input
Input PO1, P03, P04, P10, P14~P17, P30, 3.3V<EVDD< 2.0 EVDD Y%
VIH2
voltage, P50, P55 4.0V
high TTL input
2.0V<EVDD< 15 EVDD Vi
3.3V
VIH3 P20~P27, P137 0.7VDD VDD Vi
0.7EVD
VIH4 P60~P63 6.0 Vi
D
VIH5 P121~P124, EXCLK, EXCLKS, RESETB 0.8VDD VDD Vi
PO0~P06, P10~P17, P30, P31, P40~
0.2EVD
VIL1 P43, P50~P55, P70~P77, P120, P136, | Schmitt input 0 Vi
D
P140, P141, P146, P147
TTL input
0 0.8 Vi
4.0V<EVDD<5.5V
TTL input
P01, P03, P04, P10, P14~P17, P30, 3.3V<EVDD< 0 0.5 v
Input VIL2
voltage, low P50, P55 4.0V
TTL input
2.0V<EVDD< 0 0.32 v
3.3V
VIL3 P20~P27, P137 0 0.3VvDD |V
0.3EVD
VL4 P60~P63 0 v
D
VILS P121~P124, EXCLK, EXCLKS, RESETB 0 02vDD |V
Caution:

The maximum value of ViH of pins P00, P02~P04, P10, P11, P13~P15, P17, P30, P50, P51, P55, P71, P74 is EVDD, even in

the N-ch open-drain mode. (64-pin products as an example) .

Remark:Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(TA=—40 ~ +105°C, 2.0V<EVDD=VDD=<5.5V, VSS=Evss=0V)

Items Symbol Conditions MIN TYP | MAX | Unit
4.0V<EVDD<5.5V,
EVDD-1.5 \
IOH1=-12.0mA
P0O0~PO06, P10~P17, P30, P31, 4.0V<EVDD=5.5V,
EVDD-0.7 \Y
P40~P43, P50~P55, P70~P77, | IOH1=-6.0mA
VOH1
P120, P130, P136, P137, P140, 2.4V<EVDDs5.5V,
EVDD-0.6 \Y
P141, P146, P147 IOH1=-3.0mA
2.0V<EVDDs5.5V,
EVDD-0.5 \Y
Output voltage, IOH1=—2mA
high 4.0vV=VDDs5.5V,
EVDD-1.5 \Y
IOH2=-2.5mA
4.0vV=VDDs5.5V,
EVDD-0.7 \Y
IOH2=-1.5mA
VOH2 P20~P27
2.4Vv=<VDDsb5.5V,
EVDD-0.6 \Y
IOH2=-0.5mA
2.0V<VDD<5.5V,
VDD-0.5 \
IOH2=-0.4mA
4.0V<EVDD<5.5V,
1.2 \
IOL1=35.0mA
P0O0~P06, P10~P17, P30, P31, 4.0V<EVDD<5.5V, 0
7 \
P40~P43, P50~P55, P60~P63, | IOL1=20.0mA
VOL1
P70~P77, P120, P130, P136, 2.4V<EVDDs5.5V,
0.4 \
P137, P140, P141, P146, P147 IOL1=9.0mA
2.0V<EVDDs5.5V,
0.4 \Y
Output voltage, IOL1=7.0mA
low 4.0vV=VDDs5.5V,
1.2 \Y
I0L2=10.0mA
4.0vV=VDDs5.5V,
0.7 \Y
I0L2=6.0mA
VOL2 P20~P27
2.4V<VDD<5.5V,
0.4 \Y
I0L2=2.5mA
2.0V<VDD<5.5V,
0.4 \Y
I0L2=2.0mA

Caution:
The maximum value of ViH of pins P00, P02~P04, P10, P11, P13~P15, P17, P30, P50, P51, P55, P71, P74 is EVDD, even in

the N-ch open-drain mode. (64-pin products as an example) .

Remark:Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(TA=-40~+105°C, 2.0V<EVDD=VDD=s5.5V, VSS=Evss=0V)

Iltems Symbol Conditions MIN TYP MAX Unit

PO0~PO06, P10~P17, P30, P31,

P40~P43, P50~P55, P70~P77,
ILIH1 VI=EVDD 1 LA
P120, P136, P140, P141, P146,

P147
Input leakage
ILIH2 P20~P27, P137, RESETB VI=VDD 1 pA
current, high
VI=VDD, In input port
1 MA
P121~P124 (X1, X2, or external clock input
ILIH3
EXCLK, XT1, XT2, EXCLKS) VI=VDD, In resonator
10 MA

connection

P0O0~PO06, P10~P17, P30, P31,

P40~P43, P50~P55, P70~P77,
ILiL1 VI=EVSS -1 WA
P120, P136, P140, P141, P146,

P147
Input leakage
ILIL2 P20~P27, P137, RESETB VI=VSS -1 MA
current, low
VI=VSS, In input port
-1 MA
P121~P124 (X1, X2, or external clock input
ILIL3
EXCLK, XT1, XT2, EXCLKS) VI=VSS, In resonator
-10 MA
connection
P0O0~PO06, P10~P17, P30, P31,
On-chip pull-up P40~P43, P50~P55, P70~P77,
RU VI=EVSS, In input port | 10 30 100 kQ
resistance P120, P136, P137, P140, P141,

P146, P147

Remark:Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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6.5.2 Supply current characteristics

(TA=—40~+105°C, 2.0V<EVDD=VDD<5.5V, VSS=EVSS=0V)

Parameter  [Symbol Conditions MIN. | TYP. | MAX,| Unit
Supply IpD1  [Operating | High-speed on- |fHoCco=64MHz, fjy=32MHz note3 3.9 7.1
mode . .
current chip oscillator |, -~ J=48MHz, f=48MHz note3 40 | 79 mA
Note 1
fHOCO=32MHz, fjy=32MHz note3 36 | 6.6
high-speed Square wave 2.3 4.3
main clock fMx=20MHz Note2 - mA
Resonator 2.3 4.3
high-speed SUB Square wave 70 85
fgup=32.768kHz Note4 UuA
clock Resonator 70 85
b2 (Sleep High-speed on- | f, 5~ =64MHz, fj=32MHz note3 12 | 32
mode chip oscillator
fHoco=48MHz, fi=48MHz note3 12 | 37 | mA
fHoCcO=32MHz, fj=32MHz note3 12 | 26
igh- i Square wave 0.7 18
high-speed main fyix=20MHz note2 q A
clock Resonator 0.7 1.8
high-speed SUB Square wave 0.7 13
fgup=32.768kHz note5 uA
clock Resonator 0.7 13
IDD3 gl‘zee% TA=—40°C~+70°C VDD=3.0V 045 | 30
6
note! mode note7 TA=—40°C~+85°C VDD=3.0V 0.45 5.0 UA
Tp=—40°C~+105°C VDD=3.0V 0.45 | 125

Note:1. Total current flowing into VDD and EVDD, including the input leakage current flowing when the level of the input pin is

fixed to VDD, EVDD or VSS, EVSS. The values of the TYP. column include the current of the CPU executing the

multiplication instruction (IDD1),not including the peripheral operation current. The values below the MAX. column include

the current of the CPU executing the multiplication instruction (IDD1) and the peripheral operation current.However, not

including the current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors and the

current flowing during data flash rewrite.

2. When high-speed on-chip oscillator and subsystem clock are stopped.

3. When high-speed system clock and subsystem clock are stopped.

4. When high-speed on-chip oscillator and high-speed system clock are stopped.

5. When high-speed on-chip oscillator and high-speed system clock are stopped. The current flowing into the RTC is included.

However, not including the current flowing into the 12-bit interval timer and watchdog timer.

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

7. Regarding the value for current to operate the subsystem clock in DeepSleep mode, refer to that in Sleep mode.

Remark:

1. fHOCO :High-speed on-chip oscillator clock frequency. fiH :High-speed on-chip oscillator systerm clock frequency.

2. fsuB :Subsystem clock frequency (XT1/XT2 clock oscillation frequency).

3. fmx: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency).

4. temperature condition of the TYP. value is Ta= 25°C.
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(TA=—40~+105°C, 2.0V<EVDD=VDD<5.5V, VSS=EVSS=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on-chip uA
oscillator operating current IFIL ot 0.2
RTC operating current IRTC Noe123 0.04 UA
15-bit interval timer uA
operating current |IT notel.24 0.02
Watchdog timer operating uA
current IWDT €125 fL=15kHz 0.22
AD operating current IADC noe16 ADC HS mode@64MHz 2.2

ADC HS mode @4MHz 13
ADC LC mode @24MHz 11 mA
ADC LCmode @4MHz 0.8 mA
DIA operating current IDAC "oel8 Per D/A converter channel 1.4 mA
PGA operating current Per PGA channel 480 700 uA
Per CMP | When the internal reference
ol channel voltage is not in use 60 100 uA
CMP operating current ICMP ’
P 9 When the internal reference
voltage is in use 80 140 uA
LVD operating current ILVD noed.? 0.08 UuA
Note:

1. Current flowing to Vob.

2. When high speed on-chip oscillator and high-speed system clock are stopped.

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the microcontrollers is the sum of the values of either Ipp1 or Ibp2, and
IrRTC, when the real-time clock operates in operation mode or Sleep mode. When the low-speed on-chip oscillator is
selected, IFiL should be added. Ipp2 subsystem clock operation includes the operational current of the real-time clock.

4. Current flowing only to the 15-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the microcontrollers is the sum of the values of either Ipp1 or Ibp2, and I,
when the 15-bit interval timer operates in operation mode or Sleep mode. When the low-speed on-chip oscillator is
selected, IFiL should be added.

5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).

6. Current flowing only to the A/D converter. The supply current of the microcontrollers is the sum of Ipp1 or Ibp2 and
Iabc when the A/D converter operates in an operation mode or the Sleep mode.

7. Current flowing only to the LVD circuit. The supply current of the microcontrollers is the sum of Ibp1, Ibp2 or Ipp3 and
ILvp when the LVD circuit is in operation.

8. Current flowing only to the D/A converter. The supply current of the microcontrollers is the sum of Ipbp1 or Ibp2 and
Ibac when the D/A converter operates in an operation mode or the Sleep mode.

9. Current flowing only to the comparator circuit. The supply current of the microcontrollers is the sum of Ipbpz, Ipp2, or
Iop3 and lcvp when the comparator circuit is in operation.

Remark:
1. fIL :Low-speed on-chip oscillator clock frequency

2. temperature condition of the TYP. value is TA = 25°C.
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6.6 AC Characteristics

(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VsSS=EVSS=0V)

Items Symbol Conditions MIN TYP MAX Unit
Instruction cycle Main system clock (fmain)operation 2.0V<VDD<5.5V | 0.02084 1 us
(minimum
] ] TCY
instruction Subsystem clock (fsus) operation 2.0V<VDD<5.5V 28.5 305 | 313 us
execution time)

External system | fEX 2.0v=VDDs5.5V 1.0 20.0 MHz
clock frequency | fEXS 2.0v=<VDDs5.5V 32.0 35.0 kHz
External system | tEXH,
2.0V=VDDs5.5V 24 ns
clock input high- | tEXL
level width, tEXHS,
2.0V=VDDs<5.5V 13.7 us
low-level width tEXLS
TIOO ~ TIO3,
2.0V=VDDs<5.5V
input high-level tTIH, 1/fMCK+
ns
width, low-level tTIL 10
width
timerA input 2.4V<EVDDs5.5V 100 ns
tC TAIO
cycle 2.0VSEVDD<2.4V 300 ns
timerA input
{TAIH, 2.4V<EVDDs5.5V 40 ns
highlevel width, TAIO
(TAIL 2.0V<EVDD<2.4V 120
low-level width V= : ns
Remark:fmck:timer4 operation clock frequency
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(TA=—40~+105°C, 2.0V<EVDD=VDD<5.5V, VSS=EVSS =0V)

Items Symbol Conditions MIN TYP MAX Unit
TimerM input high-
tTMIH, TMIOAO, TMIOA1L, TMIOBO, TMIOBL1,
level width, low-level 3/fCLK ns
tTMIL TMIOCO, TMIOC1, TMIODO, TMIOD1
width
TimerM forced cutoff 2MHz <fCLK<48MHz 1 us
signal input low-level tTMSIL P136/INTPO
) fCLK < 2MHz 1fCLK+1 us
width
TimerB input high-
tTBIH,
level width, low-level TBIOA, TBIOB 2.5/fCLK ns
tTBIL
width
TO0O0 ~ TOO03,
TAIOO, TAOO, 4.0V<EVDDs<5.5V 16 MHz
TMIOAO, TMIOAL,
TMIOBO, TMIOB1,
fTO
TMIOCO, TMIOCL, 2.4VSEVDD<4.0V 8 | MHz
TMIODO, TMIOD1,
TBIOA, TBIOB output
2.0V<EVDD<2.4V 4 MHz
frequency
4.0V<EVDD=<5.5V 16 MHz
CLKBUZ0, CLKBUZ1
fPCL 2.4V<EVDD<4.0V 8 MHz
output frequency
2.0VSEVDD<2.4V 4 MHz
Interrupt input high-
tINTH,
level width, low-level INTPO ~ INTP11 2.0V<EVDDs5.5V 1 us
tINTL
width
Key interrupt input
tKR KRO ~ KR7 2.0V<EVDDs<5.5V 250 ns
low-level width
RESETB low-level width| tRSL 10 us
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6.7 Peripheral Functions Characteristics

6.7.1 Serial communication interface

(1)UART mode

(TA=—40~+85°C, 2.0V<EVDD=VDD<5.5V, VSS=EVSS=0V)

Spec
Parameter Conditions Unit
MIN MAX
fmck/6 bps
Transfer Theoretical value of the
2.0V <EVDD <55V
rate maximum transfer rate 8 Mbps
fMCK=fCLK
(TA=+85~+105°C, 2.0V<EVDD=VDD<5.5V, VsS=EVSS=0V)
Parameter Conditions Unit
MIN MAX
fMCK/12 bps
Transfer Theoretical value of the
2.0V <EVDD <55V
rate maximum transfer rate 4 Mbps
fMCK=fCLK
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(2) 3-wire serial I/0 (SSPI) (master mode, internal clock output)
(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VssS=EVSS=0V)

—40 ~ +85°C +85 ~ +105°C
Parameter Symbol Conditions Unit
MIN MAX MIN MAX
4.0V <EVDD £ 5.5V 41.67 83.33 ns
SCLKp 2.7V <EVDD £ 5.5V 83.33 166.67
tKCY1 tKCY1 2 2/fCLK
cycle time 2.4V <EVDD £ 5.5V 125 250 ns
2.0V <EVDD = 5.5V 250 500 ns
4.0V <EVDD =5.5V tKCY1/2-7 tKCY1/2-14 ns
SCLKp
tKH1, 2.7V <EVDD £ 5.5V tKCY1/2-10 tKCY1/2-20 ns
high-/low-level
tKL1 2.4V <EVDD 5.5V tKCY1/2-18 tKCY1/2-36 ns
width
2.0V <EVDD £ 5.5V tKCY1/2-38 tKCY1/2-76 ns
4.0V<EVDD<5.5V 23 46 ns
SDIp
2.7V <EVDD £ 5.5V 33 66 ns
setup time tSIK1
2.4V <EVDD £ 5.5V 44 88 ns
(to SCLKp1)
2.0V <EVDD < 5.5V 75 113 ns
SDIp
hold time tKSI1 2.0V <EVDD £ 5.5V 10 20 ns
(from SCLKpt1)
SCLKp|—SDOp 2.0V <EVDD =< 5.5V
tKSO1 o 10 20 ns
Delay time C=20pF "1

Note 1. C is the load capacitance of the SCLKp and SDOp output lines.

Caution: Select the normal input buffer for the SDIp pin and the normal output mode for the SDOp pin and SCLKp pin by
using port input mode register g (PIMg) and port output mode register g (POMg).
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(3) 3-wire serial I/0 (SSPI)

(slave mode, external clock input)

(TA=—40~+105°C, 2.0V<EVDD=VDD<5.5V, VSS=EVSS=0V)

—40 ~ +85°C +85 ~ +105°C
Parameter Symbol Conditions Unit
MIN MAX MIN MAX
20MHz < fMCK 8/fMCK 16/fMCK ns
4.0V <EVDD £ 5.5V
fMCK <20MHz 6/fMCK 12/fMCK ns
16MHz < fMCK 8/fMCK 16/fMCK ns
2.7V <EVDD £ 5.5V
SCLKp fMCK <16MHz 6/fMCK 12/fMCK ns
tKCY2
cycle time 6/fMCK and 12/fMCK
2.4V <EVDD £ 5.5V ns
500 and 1000
6/fMCK and 12/fMCK
2.0V<EVDD < 5.5V ns
750 and 1500
SCLKp 4.0V <EVDD £ 5.5V tKCY1/2-7 tKCY1/2-14 ns
tKH2,
high-/low-level 2.7V < EVDD = 5.5V tKCY1/2-8 tKCY1/2-16 ns
tKL2
width 2.0V <EVDD < 5.5V tKCY1/2-18 tKCY1/2-36 ns
SDIp setup time 2.7V <EVDD £ 5.5V 1/fMCK+20 1/fMCK+40 ns
tSIK2
(to SCLKp1) 2.0V <EVDD < 5.5V 1/fMCK+30 1/fMCK+60 ns
SDIp hold time
tKSI2 2.0V <EVDD < 5.5V 1/fMCK+31 1/fMCK+62 ns
(from SCLKpt1)
2.7V <EVDD £ 5.5V 2/fMC 2/fMC
ns
C=30pF notel K+44 K+66
SCLKp|—SDOp 2.4V <EVDD < 5.5V 2/fMC 2/fMC
tKSO2 ns
Delay time C=30pF notel K+75 K+113
2.0V <EVDD < 5.5V 2/fMC 2/fMC
ns
C=30pF notel K+100 K+150

Note 1. C is the load capacitance of the SCLKp and SDOp output lines.

Caution: Select the normal input buffer for the SDIp pin and the normal output mode for the SDOp pin and SCLKp pin by

using port input mode register g (PIMg) and port output mode register g (POMg).
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(4) 4-wire serial I/0O (SPI) (slave mode, external clock input)
(TA=—40~+105°C, 2.0V<SEVDD=VDD=s5.5V, VssS=EVSS=0V)

—-40 ~ +85°C +85 ~ +105°C
Parameter Symbol Conditions Unit
MIN MAX MIN MAX
2.7V <EVDD £ 5.5V 120 240 ns
DAPmMn=0
2.0V <EVDD < 5.5V 200 400 ns
SSI00 setup time tSSIK
2.7V <EVDD £ 5.5V 1/fMCK+120 1/fMCK+240 ns
DAPmn=1
2.0V <EVDD <55V 1/fMCK+200 1/fMCK+400 ns
2.7V <EVDD £ 5.5V 1/fMCK+120 1/fMCK+240 ns
DAPmMn=0
2.0V <EVDD < 5.5V 1/fMCK+200 1/fMCK+400 ns
SSI00 hold time tKSSI
2.7V <EVDD < 5.5V 120 240 ns
DAPmMn=1
2.0V <EVDD < 5.5V 200 400 ns

Caution: Select the normal input buffer for the SDIp pin and the normal output mode for the SDOp pin and SCLKp pin by
using port input mode register g (PIMg) and port output mode register g (POMg).
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(5)simplified 12C mode
(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VssS=EVSS=0V)

Parameter

Symbol

Conditions

—40 ~ +85°C

+85 ~ +105°C

MIN MAX

MIN MAX

Unit

SCLr

clock frequency

fSCL

2.7V <EVDD £ 5.5V

Cb=50 pF, Rb=2.7 kQ

looonotel

400 *1

kHz

2.0V<EVDD < 5.5V

Cb= 100 pF, Rb=3 kQ

400notel

100 #1

kHz

2.0V<EVDD <27V

Cb= 100 pF, Ro=5kQ

300notel

75 E1q

kHz

Hold time
when SCLr = “L”

fLow

2.7V < EVDD £ 5.5V

Cb=50 pF, Rb=2.7 kQ

475

1200

ns

2.0V<EVDD < 5.5V

Cb= 100 pF, Rb=3 kQ

1150

4600

ns

2.0V<EVDD <27V

Cb =100 pF, Rb=5 kQ

1550

6500

ns

Hold time

when SCLr = “H”

tHIGH

2.7V <EVDD < 5.5V
Cb =50 pF, Rb = 2.7 kQ

475

1200

ns

2.0V < EVDD < 5.5V
Cb = 100 pF, Rb = 3 kQ

1150

4600

ns

2.0V <EVDD £ 2.7V
Cb = 100 pF, Rb = 5 kQ

1550

6500

ns

Data setup time

(reception)

tsu:pAT

2.7V <EVDD < 5.5V
Cb =50 pF, Rb = 2.7 kQ

1/fMCK+85

note2

1/fMCK+
220noteZ

ns

2.0V < EVDD < 5.5V
Cb = 100 pF, Rb = 3 kQ

1/fMCK+145

note2

1/fMCK+
580note2

ns

2.0V<EVDD <27V
Cb =100 pF, Rb =5 kQ

1/fMCK+230

note2

1/fMCK+
lzoonotez

ns

Data hold time

(transmission)

{HD:DAT

2.7V <EVDD £ 5.5V
Cb =50 pF, Rb =2.7 kQ

305

770

ns

2.0V <EVDD £ 5.5V
Cb =100 pF, Rb =3 kQ

355

1420

ns

2.0V<EVDD <27V
Cb =100 pF, Rb =5 kQ

405

2070

ns

Note:

1. The value must also be equal to or less than fmck/4.

2. Set the fmck value to keep the hold time of SCLr = “L” and SCLr = “H”.
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6.7.2 Serial interface IICA

(1) I12C standard mode

(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VSS=EVSS=0V)

Spec
Parameter Symbol Conditions Unit
MIN MAX
Standard mode:
SCLAO clock frequency fSCL 100 kHz
fCLK=1MHz
Setup time of restart condition | tsu:sTa 4.7 uS
Hold time Note t tHD:STA 4.0 uS
Hold time when SCLAO =“L” | tLow 4.7 uS
Hold time when SCLAO =“H” | tHIGH 4.0 uS
Data setup time (reception) tsu:DAT 250 ns
Data hold time (transmission)
tHD:DAT 0 3.45 uSs
Note 2
Setup time of stop condition tsu:sto 4.0 us
Bus-free time tBUF 4.7 uS

Note:

1. The first clock pulse is generated after this period when the start/restart condition is detected.

2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge) timing.

Remark:

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at that time in

each mode are as follows.

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

(2) I2C fast mode

(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VSS=EVSS=0V)

Spec
Parameter Symbol Conditions Unit
MIN MAX
Fast mode:
SCLAO clock frequency fSCL 400 kHz
fCLK=3.5MHz
Setup time of restart condition | tsu:sTA 0.6 uS
Hold time Nowe1 tHD:STA 0.6 uS
Hold time when SCLAO =“L" | tLow 13 uS
Hold time when SCLAO = “H” | tHIGH 0.6 uS
Data setup time (reception) tsu:DAT 100 ns
Data hold time (transmission)
tHD:DAT 0 0.9 uS
Note 2
Setup time of stop condition tsu:sto 0.6 us
Bus-free time tBUF 1.3 uS
Note:
1. The first clock pulse is generated after this period when the start/restart condition is detected.
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2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge) timing.

Remark:

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at that time in

each mode are as follows.

Fast mode:Cb=320pF, Rb=1.1kQ

(3) I2C fast mode plus

(TA=—40~+105°C, 2.0V<EVDD=VDD<5.5V, VSS=EVSS=0V)

Spec
Parameter Symbol Conditions Unit
MIN MAX
Fast mode plus:
SCLAO clock frequency fSCL 1000 kHz
fCLK=10MHz
Setup time of restart condition | tsu:sTA 0.26 uS
Hold time Note 1 tHD:STA 0.26 uS
Hold time when SCLAO = “L” tLow 0.5 uS
Hold time when SCLAO = “H” | tHIGH 0.26 us
Data setup time (reception) tsu:DAT 50 ns
Data hold time (transmission)
tHD:DAT 0 0.45 uS
Note 2
Setup time of stop condition tsu:sto 0.26 T
Bus-free time tBUF 0.5 uSs

Note:

1. The first clock pulse is generated after this period when the start/restart condition is detected.

2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge) timing.

Remark:

The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at that time in

each mode are as follows.

Fast mode plus: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

Reference Voltage Reference voltage(+)=AVREEp Reference voltage(+)=Vpp
Input channel Reference voltage(-)=AVREFM Reference voltage(-)=Vgg
ANIO ~ ANI15
Internal reference voltage Refer to 6.7.1(1) Referto (2)
Temperature sensor output voltage

(1) When reference voltage(+)=AVREFP/ANIO, reference voltage (-)=AVREFM/ANI1
(TA=-40~+105°C, 2.0VSAVREFP<EVDD=VDD<5.5V, VSS=0V, reference voltage(+)=AVREFP, reference
voltage(-)=AVREFM=0V)

Symb . )
Parameter olym Conditions MIN. TYP. MAX. Unit
Resolution RES 12 bit
Overall error Notel | AINL | 12-bit resolution 2.0V SAVRggp <5.5V 3 LSB
12-bit resolution
2.0v=<VDDs5.5V 45 Tmclk

Target pin:ANI2 ~ ANI15

12-bit resolution
Conversion time

note3 tcoNv [Target pin:Internal reference

Vvoltage,and temperature sensor | 5 gy<yDD<5.5V 72 Tmclk
output voltage, PGAoutput

lvoltage
Zero-scale error . .
Ezs | 12-bit resolution 2.0V SAVREEP $5.5V 0 LSB
Note 1
Full-scale error Note
E 12-bit resolution < < 0 LSB
1 FS bit resolutio 2.0V AVREFP 5.5V
Integral linearity error . .
Note 1 ILE 12-bit resolution 2.0V SAVRggp <5.5V $1 LSB
Differential linearity . .
DLE - +1.5 LSB
error Note 1 12-bit resolution 2.0V sAVREFp 5.5V
ANI2 ~ ANI15 0 AVREFP| V
Internal reference voltage Vv note2 v
Analog input voltage | VAIN | (2.0v<vDD<5.5V) BGR
Temperature sensor output voltage te2
VTmps25 "€ Vv

(2.0V<VDDs5.5V)

Note 1. Excludes quantization error (£1/2 LSB).
2. Refer to “6.8.2 Temperature sensor characteristics/internal reference voltage characteristic”.

3. Tmclk is the operating clock cycle of AD, and the maximum operating frequency is 48MHz.
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(2) When reference voltage (+)=VDD, reference voltage (-)=VSS
(TA=—-40~ +105°C, 2.0V< EVDD=VDD=< 5.5V, VSS=EVSS=0V, reference voltage (+)=VDD, reference
voltage (-)=VSS)

Parameter Symb Conditions MIN. TYP. MAX. Unit
Resolution RES 12 bit
Overall error NOt€l |\ | 12-bit resolution 2.0V SAVRgpp <5.5V 6 LSB
Cotn\éersion time tcoNV | 12-bit resolution 2.0V<VDDs<5.5V 45 Tmelk
note

Target pin:ANIO ~ ANI15

12-bit resolution 2.0V<VDDs5.5V 72 Tmelk
Target pin:Internal reference
voltage,and temperature
sensor output voltage,

PGAoutput voltage
Zero-scale error Ezs 12-bit resolution 2.0V =AVRgfpp <5.5V 0 LSB
Note 1
Full-scale error Note | Epg 12-bit resolution 2.0V SAVRggp <5.5V 0 LSB
1
Integral linearity error| |_Lg 12-bit resolution 2.0V SAVRggp $5.5V +2 LSB
Note 1
Differential linearity | pLE 12-bit resolution 2.0V <AVREFP $5.5V +3 LSB
error Note 1
Analog input voltage | Vay | ANIO ~ANI7 0 Vbp \Y;
ANI8 ~ ANI15 0 EVpp \%
Internal reference voltage VBGR Note2 v

(2.0v=VDDs<5.5V)

Temperature sensor output voltage VTMPS25 note2 v
(2.0V=VDD=<5.5V)

Note 1. Excludes quantization error (£1/2 LSB).

2. Refer to “6.8.2 Temperature sensor characteristics/internal reference voltage characteristic”.

3. Tmclk is the operating clock cycle of AD, and the maximum operating frequency is 48MHz.
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6.8.2 Temperature sensor characteristics/internal reference

voltage characteristic

(TA=—40~+105°C, 2.0V<VDD=s5.5V, VSS=EVSS=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Temperature sensor
VTMPS25 | TA=25°C 1.09 \%
output voltage
TA=10~60°C 1.38 1.45 15 \Y
Internal reference voltage VBGR
TA=-40~10°C, TA=60~105°C 1.32 1.45 1.58 \Y
Temperature coefficient FVTMPS -35 mvV/°C
Operation stabilization
tAMP 5 us

wait time

6.8.3 D/A converter characteristics

(TA=-40~+105°C, 2.0V<EVDD=VDD=<5.5V, VSS=EVSS=0V)

Parameter | Symbol Conditions MIN TYP MAX Unit

Resolution | RES 8 bit

Overall Rload=4MQ | 2.0V<VDDs<5.5V +2.5 LSB
AINL

error Rload=8MQ | 2.0V<VDDs<5.5V +2.5 LSB

Settling 2.7V <VDD <55V 3 us
tSET Cload=20pF

time 20vV=<sVDD < 2.7V 6 us

6.8.4 Comparator

(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, VsS=EVss=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Input offset voltage Viocmp +10 +40 mV
Input voltage range lvemp 0 VDD Vv
Internal reference CmRVM register value : 7FH ~80H (m =0, 1) +2 LSB
AV rer
voltage deviation Other than above +1 LSB
Response Time tCR,tCF | Input amplitude+100mV 70 150 ns
Operation stabilization VDD= 3.3 ~ 5.5V 1
tCMP CMPNn=0->1 us
Time Noet VDD= 2.0 ~ 3.3V 3
Reference voltage
tVR CVRE=0->1 ;> 20 us
stabilization wait time
Operation current lcmpop Separately, it is defined as the operation current of peripheral functions.

Notel:Time taken until the comparator satisfies the DC/AC characteristics after the comparator operation enable signal is switched
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(CMPnEN =0 — 1).
Note2:Enable comparator output (CnOE bit = 1; n = 0 to 1) after enabling operation of the internal reference voltage generator

(by setting the CVREm bhit to 1; m = 0 to 1) and waiting for the operation stabilization time to elapse.
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6.8.5 PGA
(TA=—40~+105°C, 2.0V<EVDD=VDD=<5.5V, Vss=EVss=0V)

Parameter Symbol | Conditions MIN TYP MAX Unit

Input offset voltage Viopaa +10 mV

Input voltage range Vipca 0 0.9xvDD/ | V

Gain

Output voltage | Viorpca 0.93xvVDD \%

range VioLrca 0.07xvDD | V

Gain error x4 +1 %
x8 +1 %
x10 +1 %
x12 +2 %
x14 +2 %
x16 +2 %
x32 +3 %

Slew rate SRreca | Rising 40V=sVDD<55V 35 Vlus

Vin= 0.1VDD/gain
to 0.9vDD/gain.

10 to 90% of output 40V <=VDD<55V (x32) 3.0
voltage amplitude

(Other than x32)

20V <VDD<4.0V 0.5

SRepea | Falling 40V<VDD<55V 35

Vin= O.lVDD/galn (Other than x32)
to 0.9vDD/gain.

90 to 10% of output 4.0V<sVDD<55V (x32) 3.0
voltage amplitude 2.0V <VDD < 4.0V 05
Reference voltage trca x4 5 us
stabilization wait x8 5 uS
time Mo x10 5 us
x12 10 us
x14 10 us
x16 10 us
x32 10 usS
Operation current lpcabD Separately, it is defined as the operation current of peripheral functions.

Notel.Time required until a state is entered where the DC and AC specifications of the PGA are satisfied after the PGA operation
has been enabled (PGAEN = 1).
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6.8.6 POR circuit characteristics

(TA=—40~+105°C, Vss=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Power on/down VPOR | Voltage threshold on VDD rising 1.50 2.0 \%
reset threshold VPDR Voltage threshold on VDD falling 1.37 1.45 1.53 \%
Minimum pulse

TPW 300 us
width (Note 1)

Notel. Minimum time required for a POR reset when Vop exceeds below Vror. This is also the minimum time required for a POR

reset from when Vbp exceeds below 0.7 V to when Vbp exceeds VPor while STOP mode is entered or the main system

clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control register (CSC).

Supply voltage (VDo)

VPDROr 0.7 V

TPw

A
Y
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6.8.7 LVD circuit characteristics

1, Reset Mode and Interrupt Mode
(TA=—40~+105°C, VPDR<VDD<5.5V, Vss=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Rising edge 4.06
VLVDO
Falling edge 3.98 \Y,
Rising edge 3.75 \Y,
VLVD1
Falling edge 3.67 \Y,
Rising edge 3.13 \Y,
VLVD2
Falling edge 3.06 \Y,
Rising edge 3.02 \%
VLVD3
Falling edge 2.96 Vv
Rising edge 2.92 \%
VLVD4
Falling edge 2.86 V
Voltage detection threshold
Rising edge 2.81 \%
VLVD5
Falling edge 2.75 V
Rising edge 2.71 \Y,
VLVD6
Falling edge 2.65 \Y,
Rising edge 2.61 \Y,
VLVD7
Falling edge 2.55 \Y,
Rising edge 2.50 \Y,
VLVD8
Falling edge 2.45 \Y,
Rising edge 2.09 \%
VLVD9
Falling edge 2.04 \%
Minimum pulse width tLW 300 us
Detection delay time 300 us
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2, Interrupt & Reset Mode

(TA=—40~+105°C, VPDR £VDD<5.5V, Vss=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Vivbao | Veoc2: Vpoc1: Vpoco=0. 0, 0.falling reset voltage 1.60 1.63 1.66
Rising release reset voltage 1.74 1.77 1.81 \%
VLVDA1 LVIS1, LVISO=1, 0
Falling interrupt voltage 1.70 1.73 1.77 \%
Rising release reset voltage 1.84 1.88 1.91 \%
VLVDA2 LVIS1, LVIS0=0, 1
Falling interrupt voltage 1.80 1.84 1.87 \%
Rising release reset voltage 2.86 2.92 2.97 \%
VLVDA3 LVIS1, LVIS0=0, O
Falling interrupt voltage 2.80 2.86 2.91 \%
Vivpeo | Vroc2: Vpoc1: Vpoco=0. 0, 1.falling reset voltage 1.80 1.84 1.87 \Vi
Rising release reset voltage 1.94 1.98 2.02 \%
VLVDB1 LVIS1, LVISO=1, 0
Falling interrupt voltage 1.90 1.94 1.98 \Y
Rising release reset voltage 2.05 2.09 2.13 \%
VLVDB2 LVIS1, LVIS0=0, 1
Falling interrupt voltage 2.00 2.04 2.08 \Y
Rising release reset voltage 3.07 3.13 3.19 \%
\Voltage VLVDB3 LVIS1, LVIS0=0, 0
Falling interrupt voltage 3.00 3.06 3.12 \%
detection _
Vivbeo | VPoc2, Vpoci: Vpoco=0, 1, 0.falling reset voltage 2.40 2.45 2.50 \VJ
threshold
Rising release reset voltage 2.56 2.61 2.66 \%
VLvDC1 LVIS1, LVISO=1, 0
Falling interrupt voltage 2.50 2.55 2.60 \Y
Rising release reset voltage 2.66 2.71 2.76 \%
VLvDC2 LVIS1, LVIS0=0, 1
Falling interrupt voltage 2.60 2.65 2.70 \%
Rising release reset voltage 3.68 3.75 3.82 \%
ViLvDc3 LVIS1, LVIS0=0, 0
Falling interrupt voltage 3.60 3.67 3.74 \%
ViLvbDo | VePoc2, Veoci Vpoco=0. 1, 1falling reset voltage 2.70 2.75 281 Vi
Rising release reset voltage 2.86 2.92 2.97 \%
VLvDD1 LVIS1, LVISO=1, 0
Falling interrupt voltage 2.80 2.86 291 \%
Rising release reset voltage 2.96 3.02 3.08 \%
VLVDD2 LVIS1, LVISO0=0, 1
Falling interrupt voltage 2.90 2.96 3.02 \%
Rising release reset voltage 3.98 4.06 4.14 \%
VLvDD3 LVIS1, LVIS0=0, 0
Falling interrupt voltage 3.90 3.98 4.06 \%
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6.8.8 Power supply voltage rising slope characteristics

(TA=—40~+105°C, Vss=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Power supply voltage rising slope SVDD 54 | V/ms
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6.9 Memory characteristics

6.9.1 Flash Memory

(TA=—40~+105°C, 2.0V<EVDD=VDD=s5.5V, Vss=EVss=0V)

Symbol Parameter Conditions MIN MAX Unit
Tprog Word Program(32bit) Ta=—40~+105°C 24 30 us
Sector erase(512B) Ta=—40~+105°C 4 5 ms
Terase
Chip erase Ta=—40~+105°C 20 40 ms
Neno Endurance Ta=—40~+105°C 100 kcycle
trer Data retention 100 keycle(2) at Ta = 105°C 20 Years
Notel:Data based on characterization results, not tested in production.
Note2:Cycling performed over the whole temperature range.
6.9.2 RAM Memory
(TA=—40~+105°C, 2.0V<EVDD=VDDs5.5V, Vss=EVss=0V)
Symbol Parameter Conditions MIN MAX Unit
Vramhold RAM Hold Voltage Ta=—40~+105°C 0.8 \%
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6.10 Electrical sensitivity characteristics

6.10.1Electrostatic discharge (ESD)

Symbol Parameter Conditions Class Passed Value Unit
Electrostatic discharge voltage TA = +25°C, conforming to
VESD(HBM) 3A 6000 \%
(human body model) JESD22-A114
Note:Data based on characterization results, not tested in production.
6.10.2Static latch-up(LU)
Symbol Parameter Conditions Class
TA = +25°C conforming to
LU Static latch-up class I levelA
JESD78E
Note:Data based on characterization results, not tested in production.
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7 Package Drawings

7.1 32-pin products

32LQFP (7x7mm, 0.8mm pitch)
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7.3 48-pin products

48LQFP (7x7mm, 0.5mm pitch)
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8 Revision History

Description
Rev. date
Page/Chapter Changes
2019.09.09 — Original Issue
2.0
2019.11.01 1.2,6.4.2 Product list and IDD result Update.
The ADC conversion rate is updated, the product model is added
21 2020.01.07 Features, 1.2, 5.22 .
(BAT32G137GH48FA), and the header is updated.
The 64K model was cancelled and the 128K GH series was replaced, adding
2.2 2020.04.11 1.2,4,6.1 the CAN bus function. A schematic diagram of a typical application
peripheral circuit is added.
2.3 2020.04.20 6.3,6.5.1 VOHL spec update (stronger) .
2.4 2020.06.15 6.9, 6.10 Added Memory and Electrical sensitivity feature description chapters.
The schematic diagram of a typical application peripheral circuit is updated.
25 2020.07.07 6.1

Modify some punctuation and fonts.
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