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Request for your special attention and precautions
in using the technical information and semiconductors described in this book

(1) If any of the products or technical information described in this book is to be exported or provided to non-
residents, the laws and regulations of the exporting country, especially, those with regard to security export
control, must be observed.

(2) The technical information described in this book is intended only to show the main characteristics and
application circuit examples of the products. No license is granted in and to any intellectual property right or
other right owned by Nuvoton Technology Corporation Japan or any other company. Therefore, no
responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information de-scribed in this book.

(3) The products described in this book are intended to be used for general applications (such as office
equipment, communications equipment, measuring instruments and household appliances), or for specific
applications as expressly stated in this book.

It is to be understood that our company shall not be held responsible for any damage caused as a result of the
following special applications:

Special applications (such as for automotive, airplanes, aerospace, transport equipment, traffic signaling
equipment, combustion equipment, medical equipment and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or harm the
human body.

It is to be understood that our company shall not be held responsible for any damage incurred as a result of or
in connection with your using the products described in this book for any special application, unless our
company agrees to your using the products in this book for any special application.

(4) When designing your equipment, comply with the range of absolute maximum rating and the guaranteed
operating conditions (operating power supply voltage and operating environment etc.). Especially, please be
careful not to exceed the range of absolute maximum rating on the transient state, such as power-on, power-off
and mode-switching. Other-wise, we will not be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of incidence of break
down and failure mode, possible to occur to semiconductor products. Measures on the systems such as
redundant design, arresting the spread of fire or preventing glitch are recommended in order to prevent physical
injury, fire, social damages, for example, by using the products.

(5) Comply with the instructions for use in order to prevent breakdown and characteristics change due to
external factors (ESD, EOS, thermal stress and mechanical stress) at the time of handling, mounting or at
customer's process. We do not guarantee quality for disassembled products or the product re-mounted after
removing from the mounting board. When using products for which damp-proof packing is required, satisfy the
conditions, such as shelf life and the elapsed time since first opening the packages.

(6) When reselling products described in this book to other companies without our permission and receiving
any claim of request from the resale destination, please understand that customers will bear the burden.

(7) This book may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of our company.
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1. Overview
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1.1 Overview

The KM1M?7 function is a 32-bit micro controller with internal Flash memory. It is intended for develop-
ment of the C programming language with object-oriented program and is easy to use. It has fast
feedback processing required for control of power supply and motor.

This LSI adopts the Arm Cortex-M7 to the 32-bit micro controller part and are equipped with internal
memory(Flash and RAM) to instruction / data, DMA controller, clock generator, bus controller, interrupt
controller, standard peripheral circuits (timer and serial interface and so on), PWM control circuit
specialized for power supply and motor control, and high accuracy / high speed analog circuit.

As system safety design, this LSI has the various safety mechanisms (Memory-ECC, clock error
detection, power supply voltage detection, window watchdog timer, etc.).

1.2 Product Summary

The LS| shown in Table Table 1.2-1 is described in this manual.

Table 1.2-1 Product Summary

LSl orod ROM [KB] RAM [KB]
LSl series product num- Pins | Instruc- Instruc- CAN | VGA Package
ber . Data . Data
tion tion
KM1M7AFOON 512 64 .
KM1M7AFOOM 144 384 48 144 pins HQFP
20 mm x 20 mm
KM1M7AF00K 256 32
KM1M7AFO o4 o _ .
series KM1M7AFO02N 512 64 |
KM1M7AF02M 100 384 48 100pins HQFP
14 mm x 14 mm
KM1M7AF02K 256 32
KM1M7AF50N 512 64 |
KM1M7AF50M | 144 384 48 144 pins HQFP
20 mm x 20 mm
KM1M7AF50K 256 32
KM1 M?AFS o o 5 5
series KM1M7AF52N 512 64 .
KM1M7AF52M 100 384 48 100 pins HQFP
14 mm x 14 mm
KM1M7AF52K 256 32
Hint:

In this manual, the product names are classified as follows.
KM1M7AFxyz (x=0,5y=0,2z =N, M, K)
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1.21 Function Summary

Table 1.2-2 shows the functions of each product.

KM1M7AF00/02/50/52 Series

Table 1.2-2 The List of Function

Function 144pins | 100pins
CPU Arm Cortex-M7
General purpose pin 123 | 82
Active mode NORMAL
Operation mode
Standby mode SLEEP, DEEPSLEEP
Debugger I/F Interface SWD
DMA Module/CH number 2/16
Interrupt External interrupt 20 18
16-bit timer 14
(timer 0 to 13)
) 16-bit timer
Timer (timer 20 to 25) 6
Power control PWM 12 10
(GPWM 0 to B)
. . . External interrupt,
Noise filter Target pin Timer input
Clock synchronous/IIC
. 1
(serial 0)
Clock synchronous/UART/LIN 1
(serial 1)
Clock synchronous/UART 3 5
(serial 2, 5, 6)
Communication I/F Clock synchronous/SPI/UART 2
(serial 3 ,4)
Clock synchronous/SPI/
UART/IIC 1
(serial 7)
CAN FD 2(*1)
SM Bus 1 -
ADO CH number 16 12
AD1 CH number 16 11
12-bit A/D
AD2 CH number 16 13
Total CH number 32 23
Programmable gain amplifi- Module number/CH number 5/5
er(VGA)
Comparator Module number/CH number 10/5
10 (for generating comparator reference
8-bit D/A Module number voltage)
5 (for generating VGA reference voltage)
10-bit D/A Module number/CH number 2/2
June 30.2023 Page 5 of 63
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Function 144pins | 100pins
Flash memory ECC, Data protection
RAM ECC

MPU (Area management, Protection), Reg-

Access area ister protect (Protection)

System Window watchdog timer

Safety function Clock Clock monitor;r;goilz)gﬂgt?cl) rc]))s,cillation, PLL
Communication CRC caluculation function
A/D converter A/D converter error detection
Power supply voltage POR, Power supply voltage detection

Detection of reset factor immediately before

Reset by reset factor register

Note:
*1 Only KM1M7AFS5 series is included.
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1.3 Features

The features of this LS| are described.

Functions

Features

CPU

- Arm Cortex-M7

Equipped with FPU: Double precision floating point unit, IEEE754 compliant
Equipped with MPU: Memory protect unit, 16 area can be set

- Cache

Instruction: 4 KB, Data: 4 KB

Memory

- ROM access

I-FLASH area: 160 MHz 2 wait access
D-FLASH area: 160 MHz 8 wait access

- RAM access

ITCM/DTCM area: 160 MHz No-wait access

Clock

- Base clock(BASECLK)

External oscillation (4 to 20 MHz), Internal oscillation(10 MHz)
Multiplication by PLL circuit

- CPU clock(CPUCLK)

1 to 8 dividing of base clock

- Peripheral clock(IOCLK)

2 to 16 dividing of CPU clock Clock operation/stop can be selected for each peripheral
module

Reset

- Hardware reset

Power-on reset

- System reset

Reset by external pin(NRST)

Reset by register setting

Reset by error detection(WDT overflow, Clock error detection)
- CPU generation reset

Reset by writing to AIRCR, Reset by CPU Lockup

- Reset factor can be monitored

Low power consump-
tion

- SLEEP mode: Stop CPU clock only
- DEEP SLEEP mode: Stop clocks including BASECLK

Interrupt

- Interrupt level: 16 levels
- External interrupt:
High/Low level, Rising/Falling/Both edge

DMA

- Transfer mode: Single word transfer mode, Burst transfer mode
- Transfer unit: 8 bits/16 bits/32 bits

- Maximum transfer count: 65535 words

- Transfer factor: External interrupt, Peripheral module factor

- Register reload count: Maximum 65535 times

- Interrupt: DMA completion, reload count completion, bus error, transfer request over-
flow, invalid
DMA transfer request

Noise filter

- External interrupt, sampling type noise filter is inserted to timer input
- Select sampling clock

June 30.2023
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Functions Features

- Interval timer count, Event count, Up-down pulse count, Phase difference pulse count
- Timer Output, PWM/complement Output(wave mode: saw-tooth waves), 1-shot Output
- Input capture by external input

16-bit timer - Timer count start by start trigger

(timer O to timer 13) - A/D conversion start trigger Output(only for timer 0 to 2)

- 32-bit cascade connection

- Output protection: High/Low/Hi-z Output can be selected

- Timer interrupt Output control

- Interval timer count, Event count, Up-down pulse count, Phase difference pulse count

- Timer Output, PWM/Complementary PWM Output (Wave mode: saw-tooth waves),
1-shot Output

- Input capture by external input

- Timer count start by start trigger

- A/D conversion start trigger Output

- 32-bit cascade connection

- Output protection: H/L/Hi-z Output can be selected, reading edge blanking can be set
- Timer interrupt Output control

- Task overflow detection function

- PWM Output: Dead time insert, Output shift, Duty cut, Period cut

- Complementary PWM Output (Wave mode: Triangular and saw-tooth waves)
- Dead time insert, Output shift, H/L level Output can be set

- Synchronous A/D conversion trigger

Power control PWM - Interrupt Output control

(GPWMO to GPWMB) |- Output protection: H/L/Hi-z Output can be select

- Duty cut, period cut

- High resolution Output(duty, Output shift, cycle) (only for GPWMO to 8)

- Double buffer update

16-bit timer
(timer 20 to timer 25)

- 2-wire/3-wire(4-wire can be selected only at serial 3, 4, 7)

- Transfer bits(2 bits to 8 bits)

- MSB/LSB transfer

Synchronous SIF/SPI |- Clock polarity selection

- Continuous communication

- Output level after the final bit transmission(H/L/final data)

- Maximum transfer rate: 5.0 Mbps, 10 Mbps(only for serial 7 master)

- 1-wire/2-wire

- Character bits(7-bit/8-bit)

- Stop bits(1-bit/2-bit)

UART - Parity bit: Enabled/Disabled, Parity bit type: 0/1/Even parity/Odd parity

- MSB/LSB transfer

- Maximum transfer rate: 2.5 Mbps, 3.3 Mbps(only for serial 7)

- Output communication data which corresponding AMI driver IC(only for serial 5)

- Master/Slave communication

- Start condition selection: Enable/Disable

- MSB/LSB transfer selection

- Transfer format: 7-bit address format, 10-bit address format(only for serial 7)
- Maximum transfer rate: Standard Mode: 100 kbps, Fast Mode: 400 kbps,
Fast Mode Plus: 1 Mbps(only for serial 7)

Inc
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Functions

Features

SMBus interface

- Conform to System Management Bus v2.0

- Timeout detection, Packet error detection

- Return from CPU standby mode by detecting start condition
- Maximum transfer rate: 100 kHz

LIN controller

- Master/Slave communication

- Wake Up signal transmission/reception

- Synch Break field transmission/reception

- Synch field transmission/reception

- ID field transmission/reception

- Error detection: Check sum error, Bit error, Timeout

CAN FD interfere

- Conform to 1ISO11898-1 (Bosch CAN specification 2.0 part A, B)
and Bosh CAN FD specification V1.0

- Maximum 64 byte data can be transmitted and received

- Message RAM: 32 KB, ECC function is enabled

- Timer 20 to 25, GPWMO to B etc can be started synchronously
- Conversion error detection

12-bit AID - Conversion state Output
- Start trigger reduction function
- Gain selection(1, 2, 3, 4, 5, 6, 8, 10, 20 times)
VGA - Set Output offset voltage by 8-bit DAC
- Offset cancellation by input Short-circuit
- Hysteresis ON/OFF
Comparator - Set reference voltage by 8-bit DAC
- Sampling type noise filter is inserted to comparator Output
. - VGA Output offset voltage can be generated
8-bit D/A . .
- Comparator reference voltage can be generated (Slope compensation operation)
10-bit D/A - Output the set DC voltage

Multi feedback assist

- Set the start timing of timer 20 to 25, GPWM 0 to B individually

- Detect/Automatically avoid the competition of timer 20 to 25, GPWM 0 to B

and AD conversion start

- Mask(Blanking) the external interrupt detection, comparator of GPWMO to B Output

CRC caluculation

- CRC-32, CRC-16-CCITT, CRC-16, CRC-8-ATM symbol can be generated

Safety function

- ECC function

Check area: Cache, I-FLASH, D-FLASH, ITCM, DTCM,

Message RAM for CAN 1 bit correction, 2 bit random error detection
- Flash Erase/Program protect function

- Function to protect write access to main register

- Clock monitor function

- Window watchdog timer(internal oscillation count)

- Power supply voltage detection

- ADC fault diagnosis function which is used for internal power supply

June 30.2023
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Pins

1.4

The specifications of p

LSI are described as follows.

1S

ins in th

Pin configuration

Pin function

1.4.1
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Pin Configuration

Figure 1.4-1 shows the pin configuration of 144 pins.
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Figure 1.4-1 Pin Configuration Figure of 144 pins

1.7

Page 10 of 63

June 30.2023



KM1M7AF00/02/50/52 Series

NUVOTOoN

aco
2z2 o <
TTx F4 z
S>> 3 [
o000 3 2
=5 e o
S§58¢ Scas
EEE2 iz28
LI << <<
[CRCRCRC) [CRCNONO)
2222, . _.2=222
5883885822332 3582283
22zz22zzzzzzzzzz222z2222
0000000000000 OOOOOOO0OGOR
R e R e e e e e e e
9588330035888 8uamabapyaes
R N W N M W« Y W WY Y Y Y T W Y W Y Y R N Y
RNRRTRBBL88IBI-3BBHRBIBNSG
SsAV ——oL 50— AVSS
8LLESVIXLIVIXLVL08S/YEd €—>{LL 49|€—> PT1/GPWM91/TM09B
8LXL/81XL/8L08S/VLL8S/SEd <—>{8L 48|€—> P70/GPWM90/TMO9A
LXHT/LXU/1IES/98d €—>{6L 47|€—> P15/RQ13/TMO8B/GPWMST2/DAOT1
8518S/VSXL/VSOBS/L0LOdINDNVEZNL/ZSd <—>] 08 46[€—> P14/IRQ12/TMOBA/GPWMST1/DAOTO
95X L/8509S/VSLES/L L LOJWO/EEZNL/ES] €—>] 18 45/€—=> P13/IRQ11/TMO7B/IGPWMSTO/GPWMSTY
SX¥/SIS/LZLOdNONYYZNL/PSd €—>{28 44]€—> P12/IRQ10/TMO7A
8918S/VIX L/VI0BS/LELOdNO/BYZINLISSd €<—> €8 43]€—> P11/IRQO9/TM21B/CMPOT10/CRX1A
99X L/8909S/V9L8S/L 7 LOdWONSZINLIIS] <—>1¥8 42— VDD50
OXY/OIBS/BSTNL/LSd €—>158 41/&—> P10/IRQO8/TM21A/CMPOTO0/CTX1A
0ZL0dIND/8010S/80L8S/YOYAS/V00ES/0ed €—>{98 40— vss
0EL0dNO/B0YAS/S008S/VOTOSVOLES/LEd €—>]L8 39/&—> P95/GPWMH51/GPWM51
0vLOdINO/0IES/ZEd €—>{88 38/&—> P94/GPWMHS0/GPWMS50
VZLINL/YLONI/0Zd <—>68 37|&—> P93/GPWMH41/GPWM41
SZLNLSLONIZd €<—>{06 36{€—> P92/GPWMH40/GPWM40
91DYIIZZd €—>|16 35/€—> P91/GPWMH31/GPWM31
HOXLONZZNLI0SH €—>{26 34{€—> P90/GPWMH30/GPWM30
80XHO/82ZNL/LGd €—>[€6 33[&—> P85/GPWMH21/GPWM21
09¥10V/VOXHO/8Y.XH/BY LI8S/8YXH/BYYIES/.LOYIFTd <—>]v6 32/€—> P84/IGPWMH20/GPWM20
LY LAV/VOX LO/8L10S/8LLESIV LVASV LX LIVLOSS/8r LESIVYX LYpO8S/8LOMISZd <—>] 6 31{€—> PB3GPWMH11/GPWM11
29¥1QV/VELNL/8LYAS/B.X L/8L08S/V L 1SV LLES/BYX L/8YOBS/VY LES/6LDYI/9Td <—>{ 96 30{€—> P82IGPWMH10/GPWM10
SELNL/8Y2SOBS/8YPSO8S/L2d €—>]L6 29|€—> P81/GPWMHO1/GPWMO1
8€18S/VEXLIVEOBS/vhd <—>86 28|€—> P8O/GPWMHO0/GPWMOO
GEXL/BEOES/VELES/Shd €—>{66 27[€—> PAS5IGPWMH81/GPWM81
EXU/EIBS/IPd €—>1004 26[&—> PA4/GPWMHB0/GPWMB80
® _oinon CNeTLereRISNRIR
SsaxIwE EX025000N0Q0 TN
EEeBE2 P8 R 083088 0RF5E¢
ScSg83n2 82803 2832s=s-<
Ssggesge 0> Q20808 K
[ejeNe e ecxe] o > >IIICI
CEEEECE SSsS
ggzeze 5555
S=535=5= m m m m
m EEEEE SORK
5o=a® S55S
=3 [ajajaya)
020000 £222
ohxxrx a5y
EQFFFF 0000
FE

$SBI7CD/RX7CD/SBI4CD/RX4CD/GPWMST5/TMO3A/P60 €—>{8

SBT7D/SCL7D/SBO7C/TX7C/SDA7C/SBT4D/SBO4C/TX4C/GPWMST6/TMO3B/P61 €—>9
SBO7D/TX7D/SDA7D/SBT7C/SCL7C/SBO4D/TX4D/SBT4C/GPWMST7/TMO4A/P62 €—>{10

Figure 1.4-2 shows the pin configuration of 100 pins.

1.7

Figure 1.4-2 Pin Configuration Figure of 100 pins
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1.4.2 Pin Functions
The pin functions are listed in Table 1.4-1 .

Table 1.4-1 Pin Functions

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
External 3 14
. VDD50 23 Input -
power pin 42
57
Power pin 73 51
for analog AVDDS0 108 75 Input i
Power pin VOUT30 30 21 Output -
for internal
circuit VOUT12 28 19 Output -
1
17
GND VSS 26 40 Input -
55
GND for ana- 72 50
log AVSS 109 76 Input -
NDMOD 29 20 Input -
SWDCLK 21 12 Input -
SWDD 22 13 1/0 -
PO0/IRQOQO0/
TRCCLK 5 1 Output TM20A
PO1/IRQO1/
TRCSWO 6 2 Output TM20B
Debugger P02/IRQ02/
TRCDO 7 3 Output TMOOA
PO3/IRQO3/
TRCD1 8 4 Output TMOOB
P04/IRQO04/
TRCD2 9 5 Output TMO1A
PO5/IRQO05/
TRCD3 10 6 Output TMO1B
External os-
cillation OSCI 24 15 Input -
Input pin
External os-
cillation Out- |OSCO 25 16 Output -
put pin
Reset NRST 13 7 Input -
Mode pin TEST 18 11 Input -
Input pin
for flash VPP 27 18 Input -
memory
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Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
POO//TM20A/
IRQO0 5 1 Input TRCCLK
P0O1/TM20B/
IRQO1 6 2 Input TRCSWO
P02/TMO0A/
IRQO2 7 3 Input TRCDO
PO3/TM00B/
IRQO3 8 4 Input TRCD1
P04/TMO1A/
IRQ04 9 5 Input TRCD2
PO5/TM01B/
IRQO05 10 6 Input TRCD3
External in- PO6/TMO2A/
terrupt IRQ08 M - Input SMCL1/CRX1B
P0O7/TM02B/
IRQO7 12 - Input SMDA1/CTX1B
P10/TM21A/
IRQ08 56 41 Input CMPOTO0/
CTX1A
P11/TM21B/
IRQO9 58 43 Input CMPOT10/
CRX1A
IRQ10 59 44 Input P12/TMO7A
P13/TM07B/
IRQ11 60 45 Input GPWMSTO/
GPWMST9
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Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P14/TMO8A/
GPWMST1/
IRQ12 61 46 Input GPWMSTA

/DAOTO

P15/TMO08B/
IRQ13 62 47 Input ggwmg$§/
/DAOT1
IRQ14 132 89 Input P20/TM12A
IRQ15 133 90 Input P21/TM12B
IRQ16 134 91 Input P22

P24/SBI4AB/
External in- RX4AB/SBI7AB
terrupt IRQ17 137 o Input JRX7AB/CRX0A/

ADTRGO

P25/SBO4A/
TX4A/SBT4B
/SBOTA/TXT7A/
SDA7A/SBT7B
/SCL7B/CTX0A/
ADTRG1

P26/SBT4A/
SBO4B/TX4B
/SBT7A/SCL7A/
SBO7B/TX7B
/SDATB/TM13A/
ADTRG2

IRQ18 138 95 Input

IRQ19 139 96 Input
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Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
P02/IRQ02/
TMOOA 7 3 1/0 TRCDO
P03/IRQ03/
TMO00B 8 4 I/0 TRCD1
P04/IRQ04/
TMO1A 9 5 I/0 TRCD2
P05/IRQ05/
TM01B 10 6 I/0 TRCD3
P06/IRQ06/
TMO2A " - Vo SMCL1/CRX1B
PO7/IRQO7/
TMo28B 12 - Vo SMDA1/CTX1B
P60/GPWMST5/
TMO3A 14 8 110 RX4CD/SBI4CD
/RX7CD/SBI7CD
P61/GPWMST6/
TX4C/SBO4C
TMO03B 15 9 I/0 /SBT4D/SBO7C/
TX7C/SDA7C
/SBT7D/SCL7D
P62/GPWMST7/
SBT4C/TX4D
TMO4A 16 10 I/0 /SBO4D/SBT7C/
SCL7C/SBO7D
/TX7D/SDA7D
P63/GPWMSTS8/
TM04B 17 - I/0 SBCS4CD/
16-bit timer SBCS7CD
TMO5A 19 - I/0 P64
TMO05B 20 - I/0 P65
TMO6A 47 - I/0 P86
TM06B 48 - I/0 P87
TMO7A 59 44 I/0 P12/IRQ10
P13/IRQ11/
TM07B 60 45 I/0 GPWMSTO0/
GPWMST9
P14/IRQ12/
GPWMST1/
TMO8A 61 46 1/0 GPWMSTA
/DAOTO
P15/IRQ13/
GPWMST2/
TM08B 62 47 I/0 GPWMSTB
/DAOT1
TMO9A 65 48 1/0 P70/GPWM90
TMO09B 66 49 I/0 P71/GPWM91
TM10A 67 - I/0 P72/GPWMAO
TM10B 68 - I/0 P73/GPWMA1
June 30.2023 TM11A 125 Pagg 15 of 63 110 P74/GPWMST3 1.7
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P26/IRQ19/
SBT4A/SBO4B
[TX4B/SBT7A/
SCL7A/SBO7B
[TX7B/SDA7B/
ADTRG2

P27/SBCS4AB/
SBCS7AB

P00/IRQ00/
TRCCLK

P01/IRQ01/
TRCSWO

P10/IRQ08/
TM21A 56 41 I/0 CMPOTO0/
CTX1A

P11/IRQ09/
TM21B 58 43 I/0 CMPOT10/
CRX1A

TM22A 135 92 I/0 P50/CTX0B
TM22B 136 93 I/0 P51/CRX0B

P52/CMPOTO1/
TM23A 119 80 I/0 SBOS5A/TX5A
/SBT5B

P53/CMPOT11/
TM23B 120 81 I/0 SBT5A/SBO5B
/TX5B

P54/CMPOT21/
SBI5/RX5

P55/CMPOT31/
TM24B 122 83 I/0 SBOGA/TX6A
/SBT6B

P56/CMPQOT41/
TM25A 123 84 I/0 SBT6A/SBO6GB
/TX6B

TM25B 124 85 I/0 P57/SBI6/RX6

TM13A 139 96 I/0

TM13B 140 97 I/0

TM20A 5 1 I/0

TM20B 6 2 110

16-bit timer

TM24A 121 82 I/0
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NUVOTON
I —_—_—_—_—_—_—_—_—_—_—_,_,_,_,_,_,

KM1M7AF00/02/50/52 Series

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
GPWMO0O/
GPWMHO00 41 28 Output P80
GPWMO1/
GPWMHO1 42 29 Output P81
GPWM10/
GPWMH10 43 30 Output P82
GPWM11/
GPWMH11 44 31 Output P83
GPWM20/
GPWMH20 45 32 Output P84
GPWM21/
GPWMH21 46 33 Output P85
GPWM30/
GPWMH30 49 34 Output P90
GPWM31/
GPWMH31 50 35 Output P91
GPWM40/
GPWMHA40 51 36 Output P92
GPWM41/
GPWMH41 52 38 Output P93
GPWM50/
53 38 Output P94
Power control | GPWMHS50 P
PWM pin GPWM51/
GPWMH51 54 39 Output P95
GPWM&60/
GPWMH60 31 22 Output PAO
GPWM61/
GPWMH61 32 23 Output PA1
GPWM70/
GPWMH70 33 24 Output PA2
GPWM71/
GPWMH71 34 25 Output PA3
GPWMB80/
GPWMHS0 37 26 Output PA4
GPWM81/
GPWMHS1 38 27 Output PA5
GPWM90 65 48 Output P70/TM09A
GPWM91 66 49 Output P71/TM09B
GPWMAO 67 - Output P72/TM10A
P73/GPWMA1/
GPWMA1 68 - Output TM10B
GPWMBO 69 - Output PBO
GPWMB1 70 - Output PB1
Power control P13ARQ11/
PWM monitor GPWMSTO 60 45 Output TMO7B/
GPWMST9
June 30.2023 Page 17 of 63
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P14/IRQ12/
TMO8A/
GPWMSTA

/DAOTO

P15/IRQ13/
TMO8B/
GPWMSTB

/DAOT1
GPWMST3 125 - Output P74/TM11A
GPWMST4 126 - Output P75/TM11B

P60/TMO3A/
GPWMST5 14 8 Output RX4CD/SBI4CD
/RX7CD/SBI7CD

P61/TM03B/
TX4C/SBO4C
GPWMST6 15 9 Output /SBT4D/SBO7C/
TX7C/SDA7C
Power control /SBT7D/SCL7D

PWM monitor P62/TMO04A/
SBT4C/TX4D
GPWMST7 16 10 Output /SBO4D/SBT7C/
SCL7C/SBO7D
/TX7D/SDA7D

P63/TM04B/
GPWMSTS8 17 - Output SBCS4CD/
SBCS7CD

P13/IRQ11/
GPWMST9 60 45 Output TMO7B/
GPWMSTO

P14/IRQ12/
TMO8A/
GPWMST1
/DAOTO

P15/IRQ13/
TMO08B/
GPWMST2

/DAOT1

GPWMST1 61 46 Output

GPWMST2 62 47 Output

GPWMSTA 61 - Output

GPWMSTB 62 - Output
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
P30/SDAOA/
SBOOA 129 86 I/0 SBTOB/SCLOB
/CMPOT20
P31/SCLOA/
SBTOA 130 87 I/0 SBO0B/SDAOB
/CMPOT30
P31/SBTOA/
SBOOB 130 87 1/0 SCLOA/SDAOB
/CMPOT30
P30/SBO0A/
SBTOB 129 86 I/0 SDAOA/SCLOB
/CMPOT20
SBIO 131 88 Input P32/CMPQOT40
P34/TX1A/
SBO1A 113 77 I/0 LTX1A/SBT1B
P35/SBO1B/
SBT1A 114 78 I/0 TX1B/LTX1B
P35/SBT1A/
SBO1B 114 78 I/0 TX1BILTX1B
P34/SBO1A/
SBT1B 113 77 I/0 TXIALTXAA
SBI1 115 79 Input P36/RX1/LRX1
Clock Syn-
chronous SBO2A 116 - I/0 P40/TX2A/SBT2B
SIF/SPI P41/SBO2B/
SBT2A 117 - I/0 TX2B
SBO2B 117 - I/0 P41/SBT2A/TX2B
P40/SBO2A/
SBT2B 116 - I/0 TXOA
SBI2 118 - Input P42/RX2
SBCS3 144 - Output P47
SBO3A 141 98 I/0 P44/TX3A/SBT3B
P45/SBO3B/
SBT3A 142 99 I/0 TX3B
SBO3B 142 99 I/0 P45/SBT3A/TX3B
P44/SBO3A/
SBT3B 141 98 I/0 TX3A
SBI3 143 100 I/0 P46/RX3
P27/SBCS7AB/
SBCS4AB 140 97 Input T™M13B
P25/IRQ18/TX4A/
SBT4B
/SBOTA/TXTA/
SBO4A 138 95 I/0 SDA7A/SBT7B
SCL7B/CTX0A/
ADTRG1
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P26/IRQ19/
SBO4B/TX4B

/SBT7A/SCL7TA/
SBO7B/TX7B

/SDATB/TM13A/
ADTRG2

P26/IRQ19/
SBT4A/TX4B

/SBT7A/SCL7A/
SBO7B/TX7B
/SDA7TB/TM13A/
ADTRG2

P25/IRQ18/
SBO4A/TX4A

/SBOTAITXT7A/
SDA7A/SBT7B

/SCL7B/CTX0A/
ADTRG1

P24/IRQ17/
RX4AB/SBI7TAB

/IRX7AB/CRX0A/
ADTRGO

P63/TM04B/
SBCS4CD 17 - Input GPWMSTS8/
SBCS7CD

P61/TM03B/
GPWMST6/TX4C

SBO4C 15 9 I/0 /SBT4D/SBO7C/
TX7C/SDA7C

/SBT7D/SCL7D

P62/TMO4A/
GPWMST7/TX4D

SBT4C 16 10 I/0 /SBO4D/SBT7C/
SCL7C/SBO7D

/TX7D/SDATD

P62/TMO4A/
GPWMST7/
SBT4C
/TX4D/SBT7C/
SCL7C/SBO7D

/TX7D/SDA7D

P61/TM03B/
PWMST6/TX4C

SBT4D 15 9 I/0 /SBO4C/SBO7C/
TX7C/SDA7C

/SBT7D/SCL7D

P60/TMO3A/
GPWMST5/
RX4CD

/IRX7CD/SBI7CD

P52/TM23A/
Cr'fr’gr'j Si"' SBO5A 119 80 /0 CMPOTO1/TX5A
@1?%35.2023 Pagd 20 of 63 /SBT5B 1.7

P53/TM23B/

CANDNATA11/

SBT4A 139 96 I/0

SBO4B 139 96 I/0

SBT4B 138 95 I/0

SBI4AB 137 94 Input

SBO4D 16 10 1/0

SBI4CD 14 8 Input




NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P25/IRQ18/
SBO4A/TX4A

/SBT4B/SBO7A/
TX7A/SDA7A

/SCL7B/CTXO0A/
ADTRG1

P24/IRQ17/
SBI4AB/RX4AB

/RX7AB/CRX0A/
ADTRGO

P63/TM04B/
SBCS7CD 17 - Input GPWMSTS8/
SBCS4CD

P61/TM03B/
GPWMST6/TX4C

SBO7C 15 9 I/0 /SBO4C/SBT4D/
TX7C/SDA7C

/SBT7D/SCL7D

Clock Syn- P62/TMO04A/
chronous GPWMST7/
SIF/SPI SBT4C

SBT7C 16 10 o /TX4D/SBO4D/
SCL7C/SBO7D
/TX7D/SDA7D

P62/TM04A/
GPWMST7/
SBT4C

/TX4D/SBO4D/
SBT7C/SCL7C

/TX7D/SDA7D

P61/TMO3B/
GPWMST6/TX4C

SBT7D 15 9 I/0 /SBO4C/SBT4D/
SBO7C/TX7C

/SCL7D

P60/TMO3A/
GPWMST5/
RX4CD
/SBI4CD/RX7CD

SBT7B 138 95 I/0

SBI7AB 137 94 Input

SBO7D 16 10 I/0

SBI7CD 14 8 Input
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P34/SBO1A/
LTX1A/SBT1B

P35/SBT1A/
SBO1B/LTX1B

RX1 115 79 Input P36/SBI1/LRX1

P40/SBO2A/
SBT2B

P41/SBT2A/
SBO2B

RX2 118 - Input P42/SBI2

P44/SBO3A/
SBT3B

P45/SBT3A/
SBO3B

RX3 143 100 Input P46/SBI3

P25/IRQ18/
SBO4A/SBT4B
/SBOTAITXT7A/
SDA7A/SBT7B
/SCL7B/CTXO0A/
ADTRG1

P26/IRQ19/
SBT4A/SBO4B
/SBT7A/SCL7A/
SBO7B/TX7B
/SDATB/TM13A/
ADTRG2

P24/IRQ17/
SBI4AB/SBI7AB
/RX7AB/CRXO0A/
ADTRGO

P61/TM03B/
UART GPWMSTG6/
SBO4C
/SBT4D/SBO7C/
TX7C/SDA7C
/SBT7D/SCL7D

P62/TMO4A/
GPWMST7/
SBT4C
/SBO4D/SBT7C/
SCL7C/SBO7D
[TX7D/SDATD

P60/TMO3A/
GPWMSTS5/
SBI4CD

/RX7CD/SBI7CD

P52/TM23A/
CMPOTO1/
SBO5SA

/SBT5B

P53/TM23B/
CMPOT11/

TX1A 113 77 110

TX1B 114 78 I/0

TX2A 116 - I/0

TX2B 117 - I/0

TX3A 141 98 I/0

TX3B 142 99 I/0

TX4A 138 95 I/0

TX4B 139 96 I/0

RX4AB 137 94 Input

TX4C 15 9 I/0

TX4D 16 10 I/0

RX4CD 14 8 Input

TX5A 119 80 I/0
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P25/IRQ18/
SBO4A/TX4A

/SBT4B/SBO7A/
SDA7A/SBT7B

/SCL7B/CTXO0A/
ADTRG1

P26/IRQ19/
SBT4A/SBO4B

ITX4B/SBT7A/
SCL7A/SBO7B
/SDA7B/TM13A/
ADTRG2

P24/IRQ17/
SBI4AB/RX4AB

RX7AB 137 94 Input /SBI7AB/CRX0A/
UART ADTRGO

P61/TMO3B/
GPWMST6/TX4C

TX7C 15 9 I/0 /SBO4C/SBT4D/
SBO7C/SDA7C

/SBT7D/SCL7D

P62/TMO4A/
GPWMST7/
SBT4C
/TX4D/SBO4D/
SBT7C/SCL7C

/SBO7D/SCL7D

P60/TMO3A/
GPWMSTS5/
RX4CD

/SBI4CD/SBI7CD

P34/SBO1A/
TX1A/SBT1B

LIN P35/SBT1A/
LTX1B 114 78 Output SBO1B/TX1B

LRX1 115 79 Input P36/SBI1/RX1

TX7A 138 95 I/0

TX7B 139 96 I/0

TX7D 16 10 I/0

RX7CD 14 8 Input

LTX1A 113 77 Output
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NUVOTON
I —_—_—_—_—_—_—_—_—_—_—_,_,_,_,_,_,

KM1M7AF00/02/50/52 Series

Functions

Pin name

144 pins
Pin No.

100 pins
Pin No.

I/0

Other Pins

SDAOA

129

86

I/0

P30/SBO0A/
SBTOB/SCLOB

/CMPQOT20

SCLOA

130

87

I/0

P31/SBTOA/
SBOOB/SDAOB

/CMPOT30

SDAOB

130

87

I/0

P31/SBTOA/
SCLOA/SBOOB

/CMPOT30

SCLOB

129

86

110

P30/SBO0A/
SDAOA/SBTOB

/CMPOT20

SDA7A

138

95

I/0

P25/IRQ18/
SBO4A/TX4A
/SBT4B/SBO7A/
TX7A/SBT7B
/SCL7B/CTXO0A/
ADTRG1

SCL7A

139

96

I/0

P26/IRQ19/
SBT4A/SBO4B
/TX4B/SBT7A/
SBO7B/TX7B
/SDA7B/TM13A/
ADTRG2

Ic

SDA7B

139

96

110

P26/IRQ19/
SBT4A/SBO4B
ITX4B/SBT7A/
SCL7A/SBO7B
[TX7B/TM13A/
ADTRG2

SCL7B

138

95

I/0

P25/IRQ18/
SBO4A/TX4A
/SBT4B/SBO7A/
TX7A/SDA7A
/SBT7B/CTXO0A/
ADTRG1

SDA7C

15

I/0

P61/TM03B/
GPWMSTG6/
SBO4C
/TX4C/SBTA4D/
SBO7C/TX7C
/SBT7D/SCL7D

SCL7C

16

10

I/0

P62/TMO4A/
GPWMST7/
SBT4C
/SBO4D/TX4D/
SBT7C/SBO7D
/TX7D/SDATD
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P25/IRQ18/
SBO4A/TX4A
/SBT4B/SBO7A/
TX7A/SDATA
/SBT7B/SCL7B/
ADTRG1

P24/IRQ17/
SBI4AB/RX4AB
/SBI7TAB/RX7AB/
ADTRGO

CTX0B 135 92 Output P50/TM22A
CRXO0B 136 93 Input P51/TM22B

P10/IRQ08/
CTX1A 56 41 Output TM21A/
CMPOUTO0

P11/IRQ09/
CRX1A 58 43 Input TM21B/
CMPOT10

PO7/IRQO7/
TMO02B/SMDA1

P06/IRQ06/
TMO02A/SMCL1

PO7/IRQ07/
TM02B/CTX1B

P06/IRQ06/
TMO02A/CRX1B

CTXO0A 138 95 Output

CRX0A 137 94 Input

CAN FD

CTX1B 12 - Output

CRX1B 11 - Input

SMDA1 12 - 1/0
SM Bus

SMCLA1 11 - I/0
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
ADINOO 97 67 Input PCO/VGANO
ADINO1 98 68 Input E,c\:ﬂgl\{\l%APOO/
ADINO2 99 69 Input E%}{\ﬁAPO”
ADINO3 100 70 Input gfﬁ%@APOZ/
ADINO4 101 71 Input PC4
ADINO5 102 72 Input PC5
ADINO6 103 73 Input PC6
ADINO7 104 74 Input PC7
ADINO8 87 61 Input PDO/VGAN1
ADINO9 88 62 Input E.I,\D/lgl\{\%AP”
ADIN10 89 63 Input PD2
ADIN11 920 64 Input PD3
ADIN12 91 - Input PD4
ADIN13 92 - Input PD5
AD Input ADIN14 93 65 Input PD6
ADIN15 94 66 Input PD7
ADIN16 85 59 Input ?:II\EAOF{\I/NCZAPZ
ADIN17 86 60 Input PE1/VGAN2
ADIN18 79 54 Input PE2
ADIN19 80 55 Input PE3
ADIN20 81 56 Input PE4
ADIN21 82 57 Input PE5
ADIN22 83 58 Input PE6
ADIN23 84 - Input PE7
ADIN24 76 52 Input PFO
ADIN25 77 53 Input PF1
ADIN26 78 - Input PF2
ADIN27 95 - Input PF3
ADIN28 96 - Input PF4
ADIN29 105 - Input PF5
ADIN30 106 - Input PF6
ADIN31 107 - Input PF7
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
P24/IRQ17/
SBI4AB/RX4AB
ADTRGO 137 94 Output /SBI7AB/RX7AB/
CRX0A
P25/IRQ18/
SBO4A/TX4A
/SBT4B/SBO7A/
D motor ADTRGH1 138 95 Output TX7A/SDA7A
/SBT7B/SCL7B/
CTX0A
P26/IRQ19/
SBT4A/SBO4B
/TX4B/SBT7A/
ADTRG2 139 96 Output SCL7A/SBO7B
/SDAT7B/TX7B/
TM13A
PC1/ADINO1/
VGAPOQO 98 68 Input CMPINO
PC2/ADINO2/
VGAPO1 99 69 Input CMPIN
PC3/ADINO3/
VGAPO2 100 70 Input CMPIN2
VGA Input VGANO 97 67 Input PCO/ADINOO
PD1/ADINOQ9/
VGAP1 88 62 Input CMPIN3
VGAN1 87 61 Input PDO/ADINO8
PEO/ADIN16/
VGAP2 85 59 Input CMPIN4
VGAN2 86 60 Input PE1/ADIN17
PC1/ADINO1/
CMPINO 98 68 Input VGAPOO
PC2/ADINO2/
CMPIN1 99 69 Input VGAPO1
Comparator PC3/ADINO3/
Input CMPIN2 100 70 Input VGAP02
PD1/ADINQ9/
CMPIN3 88 62 Input VGAP1
PEO/ADIN16/
CMPIN4 85 59 Input VGAP2
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NUVOTON
I —_—_—_—_—_—_—_—_—_—_—_,_,_,_,_,_,

KM1M7AF00/02/50/52 Series

Functions

Pin name

144 pins
Pin No.

100 pins
Pin No.

I/0

Other Pins

CMPOTO00

56

41

Output

P10/IRQ08/
TM21A/CTX1A

CMPOTO1

119

80

Output

P52/TM23A/
SBOS5A/TX5A

/SBT5B

CMPOT10

58

43

Output

P11/IRQ09/
TM21B/CRX1A

CMPOTM1

120

81

Output

P53/TM23B/
SBT5A/SBO5B

/TX5B

Comparator

CMPOT20

129

86

OQutput

P30/SBO0A/
SDAOA/SBTOB

/SCLOB

Output

CMPOT21

121

82

Output

P54/TM24A/
SBI5/RX5

CMPOT30

130

87

Output

P31/SBTOA/
SCLOA/SBOOB
/SDAOB

CMPOT31

122

83

Output

P55/TM24B/
SBOGA/TX6A

/SBT6B

CMPOT40

131

88

Output

P32/SBI0

CMPOT41

123

84

Output

P56/TM25A/
SBT6A/SBO6GB

/TX6B

D/A Output

DAOTO

61

46

OQutput

P14/IRQ12/
TMO8A/
GPWMST1

/IGPWMSTA

DAOT1

62

47

Output

P15/IRQ13/
TMO08B/
GPWMST2

/GPWMSTB
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

IRQO0/TM20A/

P00 5 1 1/0 TRCCLK
IRQ01/TM20B/

PO1 6 2 I/0 TRCSWO
IRQ02/TMO0A/

P02 7 3 I/0 TRCDO
IRQ03/TMO00B/

P03 8 4 I/0 TRCD1
IRQ04/TMO1A/

P04 9 5 1/0 TRCD2
IRQO5/TMO01B/

P05 10 6 1/0 TRCD3
IRQO6/TMO02A/

P06 " ) Vo SMCL1/CRX1B
IRQ07/TM02B/

Po7 12 ) Vo SMDA1/CTX1B
IRQO8/TM21A/

P10 56 41 I/0 CMPOTO00/

VO port CTX1A

IRQ09/TM21B/

P11 58 43 I/0 CMPOT10/
CRX1A

P12 59 44 I/0 IRQ10/TMO7A
IRQ11/TM07B/

P13 60 45 1/0 GPWMSTO0/
GPWMST9
IRQ12/TMO8A/
GPWMST1/

P14 61 46 I/0 GPWMSTA
/DAOTO
IRQ13/TMO08B/
GPWMST2/

P15 62 47 1/0 GPWMSTB
/DAOT1

P16 63 - I/0 -

P17 64 - 1/0 -
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NUVOTON KM1M7AF00/02/50/52 Series
=

Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.
P20 132 89 I/0 IRQ14/TM12A
P21 133 90 1/0 IRQ15/TM12B
P22 134 91 1/0 IRQ16
IRQ17/SBI4AB/
RX4AB/SBI7AB
P24 137 94 Vo /RX7AB/CRX0A/
ADTRGO
IRQ18/SBO4A/
TX4A/SBT4B
/SBOTA/TXTA/
P25 138 95 1/0 SDA7A/SBT7B
/SCL7B/CTX0A/
ADTRG1
IRQ19/SBT4A/
SBO4B/TX4B
/ISBT7A/SCL7A/
P26 139 96 I/0 SBO7B/TX7B
/SDA7B/TM13A/
ADTRG2
SBCS4AB/
P27 140 97 I/0 SBCS7AB/
TM13B
SBOOA/SDAOA/
P30 129 86 I/0 SBTOB/SCLOB
/CMPOT20
SBTOA/SCLOA/
P31 130 87 1/0 SBOOB/SDAOB
/CMPOT30
P32 131 88 1/0 SBIO/CMPOT40
SBO1A/TX1A/
P34 113 77 1/0 LTX1A/SBT1B
SBT1A/SBO1B/
P35 114 78 1/0 TX1BLTX1B
P36 115 79 110 SBI1/RX1/LRX1
SBO2A/TX2A/
P40 116 - I/0 SBT2B
SBT2A/SBO2B/
P41 117 - I/0 TX2B
P42 118 - I/0 SBI2/RX2
SBO3A/TX3A/
P44 141 98 1/0 SBT3B
SBT3A/SBO3B/
P45 142 99 I/0 TX3B
/O port P46 143 100 1/0 SBI3/RX3
P47 144 - 1/0 SBCS3
P50 135 92 I/0 TM22A/CTX0B
P51 136 93 I/0 TM22B/CRX0B
TM23A/
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Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

P65 20 - I/0 TMO5B

P66 35 - I/0 -

P67 36 - I/0 -

P70 65 48 I/0 GPWM90/TM09A

P71 66 49 I/0 GPWM91/TM09B

P72 67 - I/0 GPWMAO/TM10A

P73 68 - I/0 GPWMA1/TM10B
TM11A/

P74 125 - I/0 GPWMST3
TM11B/

P75 126 - I/0 GPWMST4

P76 127 - I/0 -

P77 128 - I/0 -
GPWMO0O/

P80 41 28 I/0 GPWMHO00
GPWMO1/

P81 42 29 I/0 GPWMHO1
GPWM10/

P82 43 30 I/0 GPWMH10
GPWM11/

P83 44 31 I/0 GPWMH11
GPWM20/

P84 45 32 I/0 GPWMH20
GPWM21/

P85 46 33 I/0 GPWMH21

P86 47 - I/0 TMOBA

P87 48 - 110 TMO06B
GPWM30/

P90 49 34 I/0 GPWMH30
GPWM31/

P91 50 35 I/0 GPWMH31

I/O port GPWM40/

P92 51 36 I/0 GPWMH40
GPWM41/

P93 52 37 I/0 GPWMH41
GPWM50/

P94 53 38 I/0 GPWMH50
GPWM51/

P95 54 39 I/0 GPWMH51

P96 2 - I/0 -

P97 4 - I/0 -
GPWM60/

PAO 31 22 I/0 GPWMHS0
GPWM61/

PA1 32 23 I/0 GPWMH61
GPWM70/
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Functions Pin name 144 pins 100 pins 1/0 Other Pins
Pin No. Pin No.

PC1 98 68 Input é?ﬂlyl?\:olv GAPOO/
PC2 99 69 Input éﬁlyﬁ\ﬁ/\/GAPO“
PC3 100 70 Input oD VEAPOZ!
PC4 101 71 110 ADINO4
PC5 102 72 I/0 ADINO5
PC6 103 73 I/0 ADINO6
PC7 104 74 I/0 ADINO7
PDO 87 61 Input ADINO8/VGAN1
PD1 88 62 Input D R OIVGAPT
PD2 89 63 I/0 ADIN10
PD3 90 64 I/0 ADIN11
PD4 91 - 110 ADIN12
PD5 92 - I/0 ADIN13
PD6 93 65 I/0 ADIN14

I/0 port PD7 94 66 I/0 ADIN15
PEO 85 59 Input é,li)/llyl:\&/vGAPZ/
PE1 86 60 Input ADIN17/VGAN2
PE2 79 54 I/0 ADIN18
PE3 80 55 110 ADIN19
PE4 81 56 I/0 ADIN20
PE5 82 57 I/0 ADIN21
PE6 83 58 I/0 ADIN22
PE7 84 - I/0 ADIN23
PFO 76 52 110 ADIN24
PF1 77 53 I/0 ADIN25
PF2 78 - I/0 ADIN26
PF3 95 - I/0 ADIN27
PF4 96 - I/0 ADIN28
PF5 105 - I/0 ADIN29
PF6 106 - I/0 ADIN30
PF7 107 - I/0 ADIN31

June 30.2023 Page 32 of 63 1.7



NUVOTON KM1M7AF00/02/50/52 Series
=

1.5 Electrical Characteristics

About electrical specifications, standard specifications are described in the manual of this LSI. When
using this LSI, consult the staff in our sales offices for the product specifications.

1.5.1 Absolute Maximum Ratings
Parameter Symbol Rating Unit
A1 |Power supply voltage 1 VbDsA -0.3to 7.0 \
A2 |Power supply voltage 2 AVppsa -0.3t07.0 \%
A3 I1nternal power supply voltage VouTaa 031046 Vv
Ad I2nternal power supply voltage VouT1oa 031016 Vv
A5 | Input pin voltage Vi -0.3 to Vpps ;001)3 (Upper limit: v
A6 |VGA input pin voltage Vio -2:5t0 Vops ;00:; (Upper limit \Y
A7 |1/O pin voltage Vis -0.3 to Vpps ;OOC)% (Upper limit: Vv
A8 1/0 pin 1 *1 lo1(avg) +12 mA
A9 |Average Output ||/O pin 2 *2 lo2(avg) +24 mA
current
A10 Tgtal of all lo3 +70 mA
pins

A11 | Power dissipation Pp 1.04 w
A12 | Operating case temperature Teopr -40 to 110 °C
A13 | Storage temperature Tstg -40 to +125 °C
Note:

Although this LSI has internal ESD protection circuit, it may still sustain permanent damage if
not handled properly. Therefore, proper ESD precautions are recommended to avoid electrostatic
damage to the MOS gate.

This product may sustain permanent damage if it gets stress which is higher than the above stated
absolute maximum rating even only for a second. This rating is the maximum rating and device
operating at this range is not guaranteed as it is higher than our stated recommended operating
range.

Note:
*11/0O pin 1is 1/O pin 1 and 1/O pin 3 of 1.5.3 DC Characteristics.

Note:
*21/0 pin 2 is 1/0 pin 2 and 1/O pin 4 to 6 of 1.5.3 DC Characteristics.
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1.5.2

Operation Conditions

Power supply voltage during operation Vgs =AVgg =0.0V
Tc=-40°Cto 110 °C
Rating )
Parameter Symbol Unit
MIN TYP MAX
B1 External power supply volt- Vobs VRSTSN 5.0 55
age 1
External power supply volt-
B2 | AVpps - Vbbs -
ge 2 v
B3 I1nternal power supply voltage Vours ) 29 )
B4 I2nternal power supply voltage VouTi2 ) 125 )

Note:

Supply the external power supply pin VDD50 and the analog power supply pin AVDD50 from the
same external power supply.

Oscillation pin Vpps = AVpps = VRsTsn 10 5.5V, Vgg = AVgs = 0.0 V
Tc=-40 °C to 110 °C
Rating )
Parameter Symbol Unit
MIN TYP MAX
B5 External oscillation frequency E 40 i 200 MHz
(Ceramic/Crystal) osc ' '
External oscillation
R - -
B6 Feedback resistor FB 10 MQ

Note:

Oscillation circuit characteristics and peripheral parts(load capacity, damping resister, and feedback
resister) are different by each oscillator and substrate. To decide appropriate capacity value for

circuit constant, please consult the oscillator manufacturer.
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1
0SCl L{osco
Il:ll
| 15} 1
A Oscillator C2
(Ceramic, Crystal) ;
777

Figure 1.5-1 Oscillation Circuit

External clock input OSCI (OSCO left open) Vpps = AVpps = VRsTsn 10 5.5V, Vgg = AVgs = 0.0 V
Tc=-40 °C to 110 °C
Rating
Parameter Symbol Unit
MIN TYP MAX
B7 |Clock frequency Fcp 4.0 - 20.0 MHz
B8 |High level pulse width twh1 20 - -
B9 |Low level pulse width twi1 20 - -
ns
B10 |Rising time twr1 - - 5
B11 |Falling time twrt - - 5
Note:

It is necessary to set clock duty ratio from 45 % to 55 %.
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----------- I---------------- e A 0.7VDD5
__________ bk 0.3Vpps
Ll twhi K
L twr

Figure 1.5-2 OSCI Timing Chart
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1.5.3 DC Characteristics

Power supply current during opera- Vpps = AVpps = 5.0 V, Vgg = AVgs = 0.0 V
tion Tc =-40 °C to 110 °C
Output pins left open

Parameter

Sym-
bol

Conditions

Rating

TYP

MAX

Unit

C1

NORMAL mode

IpD1

Fosc = 10 MHz, PLL is used
CPUCLK = 160 MHz, IOCLK = 80
MHz

CPU and Peripheral circuits are oper-
ating.

Analog circuits are stopped.

90

190

Cc2

SLEEP mode

Ipp2

FOSC= 10 MHz, PLL is used
CPUCLK =160 MHz, IOCLK =80
MHz

CPU is stopped, Peripheral circuits
are operating.

Analog circuits are stopped.

60

160

C3

C4

DEEP SLEEP mode

Ipp3

Fosc = 10 MHz, PLL is stopped,

CPUCLK = I0CLK = Stop,

CPU and Peripheral circuits are stop-
ped.

Analog circuits are stopped.

12

120

Ippa

Fosc is stopped, PLL is stopped.

10

120

mA

Note:
*1 The measurement conditions are as follows.
- All I/O pins are output state. (No load)

Input pin 1 Vpps = AVpps = 5.0 V, Vgs = AVgs = 0.0 V
TEST Tc =-40 °C to 110 °C
o Ratin
Parameter Sy Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vpps = AVpps = i
5 | jevel VIH! |y psran t0 5.5 V Vops x 0.7 Voos
\Y
Input voltage "Low Vbps = AVpps =
6 | evel" VIt | ycren 10 5.5 V Vss - Vops x 0.3
C7 |Input leakage current Ilk1 |VIN=0V to Vpps - - +10 HA
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Input pin 2 Vpps = AVpps = 5.0 V, Vgg = AVgs = 0.0 V
NDMOD, SWDCLK Tc =-40 °C to 110 °C
- Ratin
Parameter i Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vbps = AVpps =
C8 |\avel” ViH2 VrsTsn t0 5.5 V Vpps * 0.7 - Vbps
\Y
Input voltage "Low Vbps = AVpps =
9 |evel Vii2 |\ 0 5.5 V Vss - Vops % 0.3
C10|Internal pull-up resistor | Rjo2 [Vin=0V 15 30 60 kQ
Input pin 3 Vpps = AVpps = 5.0 V, Vgg = AVgs = 0.0 V
PCO0 to PC3, PDO, PD1, PEO, PE1 Tc = -40 °C to 110 °C
o Ratin
Parameter S Conditions ] Unit
bol MIN TYP MAX
Input voltage "High Vpps = AVpps = i
C1 | evel ViH3 VrsTsn t0 5.5 V Vpps * 0.7 Vbps
\Y
Input voltage "Low Vbps = AVpps =
C12 | evel VL3 |\/aren t0 5.5 V Vss - Vops % 0.3
C13|Input leakage current Ilkz |VIN=0V to Vpps - - +15 A
C14 |Input voltage range ViN3 | VGA is used 2.0 - Vbbps \Y
I/O pin 1 Vpps = AVpps = 5.0V, Vgs = AVgs = 0.0 V
NRST Tc =-40 °C to 110 °C
u Ratin
Parameter Sy Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vpps = AVpps = i
C15 level" Vina VRstsn 10 5.5V Vops * 0.7 VoDs
\Y
Input voltage "Low Vpps = AVpps =
C16/ jovel Vit |y 10 5.5 V Vss - Vops x 0.3
C17|Internal pull-up resistor | Rjoa |ViNn=0V 15 30 60 kQ
Output voltage "Low Vbps = VRsT5P
V - -
C18 | evel” O 1oL =3.0mA 05 v
I/O pin 2 Vpps = AVpps = 5.0V, Vgs = AVgs = 0.0 V
SWDD Tc =-40 °C to 110 °C
- Ratin
Parameter S Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vbps = AVpps = i
C19 level" V|H5 VRSTSN to5.5V VDD5 x0.7 VDD5
\Y
Input voltage "Low Vpps = AVpps =
€20/ 1ovel VILS | \/cren 10 5.5 V Vss - Vops x 0.3
C21|Internal pull-up resistor | Rjo5 |ViNn=0V 15 30 60 kQ
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I/O pin 2 Vpps = AVpps = 5.0 V, Vgg = AVgs = 0.0 V
SWDD Tc =-40 °C to 110 °C
- Ratin
Parameter i Conditions ¢ Unit
bol MIN TYP MAX
c22 Outplfjt voltage "High Vorss |lon = -6.0 mA 45 ) )
level y
c23 IO“tp,,“t voltage "Low |, || =6.0mA ] ; 0.5
evel
1/0 pin 3 VDDS = AVDDS =50V, VSS = AVSS =00V
P16, P17, P22, P24, P36, P42, Tc = -40 °C to 110 °C
P47, P60, P64 to P67,P70 to P77,
P86, P87, P96, P97, PAG, PA7,
PBO to PB4,PB6,PB7,PC4 to PC7,
PD2 to PD7, PE2 to PE7, PFO to
PF7
u Ratin
Parameter s Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vbps = AVpps = i
C24 level" VIH6 VRSTSN to5.5V VDDS x0.7 VDD5
\%
Input voltage "Low Vpps = AVpps =
€25/ jovel VILe | \/cren 10 5.5 V Vss - Vops x 0.3
C26 |Input leakage current Ilke |VIN=0Vto Vpps - - +10 HA
C27 | Internal pull-up resistor | Rjos |ViN=0V 15 30 60 kQ
c28 Outp:Jt voltage "High Vors |lon = -3.0 mA 45 ) )
level y
c29 Outp"ut voltage "Low VoLs |lo. = 3.0 mA ) ) 05
level
I/O pin 4 Vpps = AVpps = 5.0V, Vgs = AVgg = 0.0 V
P00 to P05, P10, P11, P25 to P27, Tc=-40 °C to 110 °C
P30 to P32, P34, P35,P40, P41,
P44 to P46, P50, P51, P54 to P57,
P61 to P63,P80 to P85, P90 to
P95,
PAO to PAS
- Ratin
Parameter i Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vbps = AVpps = i
C30 level" V|H7 VRSTSN to5.5V VDDS x0.7 VDD5
\%
Input voltage "Low Vpps = AVpps =
C31 level" Viz VRstsn 0 5.5V Vss ) Vops * 0.3
C32|Input leakage current Ilk7 |VIN=0V to Vpps - - +10 HA
C33|Internal pull-up resistor | Rjo7 |Vin=0V 15 30 60 kQ
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I/O pin 4 Vpps = AVpps = 5.0 V, Vgg = AVgs = 0.0 V
P00 to P05, P10, P11, P25 to P27, Tc =-40 °C to 110 °C
P30 to P32, P34, P35,P40, P41,
P44 to P46, P50, P51, P54 to P57,
P61 to P63,P80 to P85, P90 to
P95,
PAO to PA5
N Ratin
Parameter S Conditions J Unit
bol MIN TYP MAX
C34 Outp"ut voltage "High Vour |lom = -6.0 mA 45 ) )
level v
c35 Outp'EJt voltage "Low Vo7 |lo = 6.0 mA ) ) 05
level
I/O pin 5 Vpps = AVpps = 5.0V, Vgs = AVgs = 0.0 V
P06, P07, P52, P53 Tc=-40 °C to 110 °C
u Ratin
Parameter s Conditions J Unit
bol MIN TYP MAX
Input voltage "High Vops = AVps =
C36 Ie\F/)eI" 1 9 9 ViHg1 |VRsTsN 10 5.5 V Vpps * 0.7 - Vbbps
Register PnILV=0
Input voltage "High Voos = AVps =
C37 Ie\F/)eI" 2 9 9 ViHg2 |VRsTsN 10 5.5 V 1.35 - Vbbs
Register PnlILV=1 v
Input voltage "Low Voos = AVpps =
C38 |6\F/)e|" 1 9 ViLs1 |VrRsTsn t0 5.5V Vss - Vpps * 0.3
Register PnILV=0
Input voltage "Low Voos = AVpps =
C39 Ie\F/)eI" 2 9 ViLg2 |VRsTsN 10 5.5V Vss - 0.8
Register PnlILV=1
C40 | Input leakage current llks |VIN=0Vto Vpps - - +10 HA
C41 | Internal pull-up resistor | Rjog |ViNn=0V 15 30 60 kQ
ca2 Outp'EJt voltage "High Vors |lon = -6.0 mA 45 ) )
level y
Caz| Dutbutvoltage "Low |y, ¢ |1, = 6.0 mA - - 05
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I/O pin 6 Vpps = AVpps = 5.0 V, Vgg = AVgs = 0.0 V
P12 to P15, P20, P21 Tc =-40 °C to 110 °C
- Ratin
Parameter i Conditions ¢ Unit
bol MIN TYP MAX
Input voltage "High Vops = AVpps =
C44 Ie\F/)eI" 1 ge 9 ViHo1 |VRsTsn t0 5.5V Vpps * 0.7 - Vbps
Register PnILV=0
Input voltage "High Voos = AVpps =
C45 Ie\F/)eI" o 9 g ViHe2 |VRsTsN 10 5.5 V Vpps * 0.8 - Vbps
Register PnILV=1 v
Input voltage "Low Voos = AVpps =
cas| Y ViLe1 |VrsTsnt0 5.5 V Vss - Vpps * 0.3
Register PnILV=0
Input voltage "Low Voos = AVpps =
Ca7| oy Y ViLez |VrsTsnt0 5.5 V Vss - Vpps * 0.2
Register PnILV=1
C48 |Input leakage current ILkg |VIN=0V to Vpps - - +10 pA
C49 | Internal pull-up resistor | Rjog |ViN=0V 15 30 60 kQ
c50 Outp:]t voltage "High Vons |lop = -6.0 mA 45 ) )
level v
C51| putbl 1t voliage LW g g [0, = 6.0 mA : : 05
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1.54 Analog Characteristics

This manual shows the electrical characteristics of analog.

1.5.41 12bit A/D Converter

ADCO, ADC1, ADC2 VDD5 = AVDDS =50V, VSS = AVSS =00V
Tc =-40 °C to 110 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
D1 |Resolution - - - 12 Bits
D2 |Conversion clock - 10 - 40 MHz
D3 | Integral non-linearity error INLEAD - - +3 LSB
' . . . DNLEA
D4 | Differential non-linearity error o Sampling time - - +3 LSB
— 2150 ns
D5 | Zero transition voltage - Conversion clock = 40 MHz -20 - 20 mV
D6 | Full-scale transition voltage - 4980 - 5020 mV
D7 | A/D conversion time - 0.5 - - us
D8 |Input dynamic range Via AVss - AVpps Vv
D9 Power supply current during op- mA/
eration Iab | Conversion clock = 40 MHz - 2.5 - unit
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1.5.4.2 Programmable Gain Amplifier (VGA)

VGAOO to 02, VGA1, VGA2 Vpps = AVpps = 5.0 V, Vgs = AVgs = 0.0 V
Tc =-40°C to 110 °C
- Ratin
Parameter S Conditions 9 Unit
bol MIN TYP MAX
DO1 Gain Gvea 1 - 20 times
Gain error GERR | G, op = 1 to 10 times ; +0.7 +1.5
1
D11 S %
ERR 1 Gyga = 20 times - +1.2 +2.0
2
Output offset voltage VorF Gyea = 110 10 times i 480 £120
D1 G1
2 v mV
OFF 1 Gyga = 20 times - +130 +180
G2
D1 |Output reference voltage | VRErF 10 ) 4.0
3 |range G
D1 .
4 Output dynamic range Voe 1.0 - 4.0
Vig1 |Gyga=1 time -2.0 - 3.0
Vig2 |Gyga=2 times -1.5 - 1.5
Vigs |Gyga=3 times -1.0 - 1.0 Vv
Vics |Gvga=4 times -0.75 - 0.75
D51 Input dynamic range Vigs |Gyga=5 times -0.6 - 0.6
Vigs |Gyga=6 times -0.5 - 0.5
Vic7 |Gvea=8 times -0.375 - 0.375
Vics |Gvea=10 times -0.3 - 0.3
Vice |Gvea=20 times -0.15 - 0.15
D1 | Power supply current |. |Gvea=10 times, i 26 ) mA/
6 |during operation G ViNP=VINN=0.0 V ' Unit
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1.5.4.3 Comparator

CMPO0O0 to CMP41 Vpps = AVpps = 5.0 V, Vgs = AVgs = 0.0 V
Tc =-40 °C to 110 °C
= Ratin
Parameter S Conditions 9 Unit
bol MIN TYP MAX
Vv
D71 Input offset voltage CC);FF - - +20
D1 .
8 Input dynamic range Vic 50 - 4950
mV
Vv
%1 Input hysteresis width ':;YS CMPNn =25V 30 50
D2 | Minimum comparison
0 |voltage Vmine 20 ) )
D2 |Power supply current | ) 03 ) mA/
1 |during operation ¢ ' Unit
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1.5.44 D/A Converter
8bit D/A Converter Vpps = AVpps = 5.0 V, Vgs = AVgs = 0.0 V
DACO00 to DAC41, Tc=-40°Cto 110 °C
DACVO0O0 to 02,
DACV1, DACV2
o Ratin
Parameter A Conditions d Unit
bol MIN TYP MAX
I322 Resolution - - 8 Bits
D2 |Integral non-linearity INLE i i 1
3 |error DA1 *
DNLE LS8
D2 Differential linearity error - 11
4 DA1 -
D52 Zero scale voltage - -20 - 80
mV
%2 Full scale voltage ) 4900 - 5020
D2 |Power supply current ) mA/
7 |during operation o 0.5 - Unit
10bit D/A Converter Vpps = AVpps = 5.0V, Vgg = AVgs = 0.0 V
DACAO, DACA1 Tc=-40°Cto 110 °C
- Ratin
Parameter Sy Conditions 9 Unit
bol MIN TYP MAX
DSZ Resolution - - 10 Bits
D2 |Integral non-linearity INLE i i 43
9 |error DA2 *
DNLE LS8
D3 Differential linearity error - +3
0 DA2 -
D13 Zero scale voltage - -20 - 80
5 mV
23 Full scale voltage ) 4950 - 5035
D3 |Power supply current mA/
3 |during operation oAz ) 0.5 - Unit
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1.5.4.5 Power Supply Voltage Detection(LVD)

Vgs =AVggs =0.0V
Tc=-40 °C to 110 °C
i Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
23 Vivpe | At rising 40 4.2 4.4
Power supply volt- v
D3 |age detection level .
5 Vivon | At falling 3.9 4.1 43
D3 .
6 |Change rate of AVppsp | Atrising 5
power supply volt- V/ms
D73 age(Vpps) AVppsn | At falling 1
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1.5.4.6 Power-on Reset

Vgs =AVggs =0.0V
Tc=-40 °C to 110 °C
» Rating .
Parameter Symbol Conditions Unit
MIN TYP MAX
D38 VRrsTsp | At rising 3.6 3.8 4.1
D39 | power supply voltage | VRSTSN |At falling 35 3.7 4.0 y
D40 | detection level VRsT3p |Atrising 2.40 255 2.70
D41 VRrsT3N |At falling 2.35 2.50 2.65
D42 | Change rate of power |AVDDsp |At rising - - 5 Vims
D43 | supply voltage(Vpps) AVppsN | At falling - - 1

VDD5

VRSTSN

VO uT3

VRST3N

NRST pin \

Figure 1.5-3 Characteristics of Power-on Reset Circuit
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1.5.4.7 Internal Oscillation
VDD5 = AVDD5 = VRSTSN to 5.5V, VSS = AVSS =00V
Tc=-40 °Cto 110 °C
o Ratin
Parameter Sy Conditions g Unit
bol MIN TYP MAX
D44 | Oscillation frequency |Frc 9 10 1" MHz

1.5.5 AC Characteristics
Vpps = AVpps = VrsTsn 10 5.5V, Vgs = AVgs = 0.0 V
Tc =-40 °C to 110 °C
u Ratin
Parameter S Conditions > Unit
bol MIN TYP MAX
Reset signal pulse  |INRsST
Bl |width w L . - HS
1.5.6 Flash EEPROM Characteristics
Vpps = AVpps = VrsTsn t0 5.5V, Vgg = AVgs = 0.0 V
Tc =-40 °C to 110 °C
n Ratin
Parameter S Conditions 5 Unit
bol MIN TYP MAX
Allowable time of re- |-Flash, ECC function
F1 writing: 1 Emaxt enabled 10,000 B } _
All ble ti f D-Flash, ECC functi times
owable times of re- -Flash, unction
F2 writing:2 Emaxa enabled 30,000 100,000 )
Dat tenti iod I-Flash
F3 y e(l*?)re ention perio THLD1 | After rewriting 20 - -
Emax1(MIN) times
Data retenti iod D-Flash
F4 |, ?*?)re ention penod 1 oy |After rewriting 5 - - years
Emax2(MIN) times
. . D-Flash
F5 g ?E?)retentmn period THLD3 | After rewriting 1,000 10 - -
times
Note:

*1 Including time when power is turned off.
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1.6 Package Dimension

External dimensions of package are shown as follows.
+ HQFP144-20c Figure 1.6-1

Unit : mm
‘ 22.00+0.20
‘ 20.00+0.10
(5.20) AREA OF NO RESIN FLASH
(3.50)
108 73
RAAAAARRARARAAAARAAAAARRAAAAAAAAAAAA P
( N 70 []
109 =g = =i
= O = 5 =
= = N =
5 il = |8
= | | = sl s)c =
= R =05 3S 5
= v = D0 2|2 =
= | A = S| 5
= RN = =
144 ::_ O = 37 E
| 1
I 1
(1.25)
3| €
SIS
lililililnlan el el \
5
(@]
(@]
)
o
-+
fe]
S

Figure 1.6-1 Package Dimension of HQFP144-200 (unit: mm)
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+ HQFP100-14o Figure 1.6-2

16.00+0.20 AREA OF NO RESIN FLASH
14,0000
(6.80)
(5.50) S
75 51 <
RARARARRARARAARARAARARARA e
76 e ) BNED ]
= E
S 0 E e
= GArA g = 005 =
= 7 ] o :
= — = -
100 =5 O =g =
\ Y, [ |
EELEEEEEEGEEEEREEEELELEL S
1 25
0.50
(LOU) - 0‘80i0‘05 @ é
(1,00 ©[010] EE
2 [ y
= SEATING PLANE
+ —
s L
— f 0 to 8
_ 0.50+0.10
Figure 1.6-2 Package Dimension of HQFP100-140 (unit: mm)
Note:

The external dimensions of the package are subject to change. Before using this product, please
obtain product specifications from the sales offices.
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1.7 Cautions for Circuit Setup

The cautions for circuit setup are described as follows.
+ Cautions of Usage

» Pin Connection

* Unused Pin Connection

» Cautions of Power Supply

+ Example of Oscillator Connection

1.71 Cautions of Usage

When using this LSI, obey the following cautions.

1. Operation temperature should be well considered. If the operation temperature is over the
condition, improper operation can occur.

2. Operation voltage should be also well considered.

- If the operation voltage is over the operating range, duration of the product can be shortened
(e.g. the lifetime warranty of a transistor due to the change over time ).

- If the operation voltage is below the operating range, it may operate improperly.

3. If you install the product close to high electrical fields (just below the cathode ray tube, etc.),
shield the package surface to ensure normal performance.
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1.7.2 Pin Connections

Each pin connection is listed in Table 1.7-1 .

Table 1.7-1 Pin Connections

Pin name Input/Output Connection details

Connect to 5 V external power supply.

Connect the bypass capacitors of 0.1 yF and the decoupling ca-
VDD50, AVDDS0 Input pacitor of 10 yF or more between each pin and VSS pins. (Put the
capacitor near the pins)

VSS, AVSS Input Short circuit with common GND.
Connect the bypass capacitors of 0.1 yF and the used capacitor of
VOUT30, VOUT12 |Output 10 uF to 50 pF for stabilization between each pin and VSS pins.

(Put the capacitor near the pins)

HXOCLK is generated by connecting the oscillator to OSCI and

0OSCl, 0SCO VO pin OSCO pins and starting external oscillation(HXO).

Insert a 100 Q limit resistor between this pin and the external
SWDCLK, SWDD |Input connector.
Pull-up connect to Vpps with the resistor of 10 kQ.

TRCSWO Output Insert a 100 Q limit resistor between this pin and the external

connector.
Insert a 100 Q limit resistor between this pin and the external
NDMOD Input connector.
Pull-up connect to Vpps with the resistor of 2 kQ.
TEST, VPP Input Pull-down connect to VSS with the resistor of 2 kQ.
Insert a 100 Q limit resistor between this pin and the external
connector.
NRST I/O pi
pin Connect the capacitor of 0.1uF or more between each pin and VSS
pins. (Put the capacitor near the pins)
P65/ TMO5B /O pin Insert the limit resistor of 3.3 kQ or more between this pin and the
external part.
PCO, PC1, PC2,
PC3, PDO, PD1, Input When inserting a limit resistor, insert a resistor of 200 Q or less.
PEO, PE1
Note:
Determine how to process each pin by evaluating enough in consideration of the effect of external
noise.
Note:

VOUT30 and VOUT12 are pins to connect a capacity for the internal power supply stabilization.

Figure 1.7-1 shows the MCU peripheral recommended circuit. Table 1.7-2 shows the recommended
external circuit constants.

June 30.2023 Page 52 of 63 1.7



NUVOTON KM1M7AF00/02/50/52 Series
é

=

2 3
wn O O w
w O ow
& &
o o
. VDD50
Microcontroller Vs
c2 ¢
Only for 144pin 4
T Y wn
i 0 E < Z <
| <io n < O g o
| | P4 W) O
| <812 3 @ 0383922 << 529
EOU) 53] EE ) C9adQ v 3 204
Voo o0 4 4 X0 o220 0 1w v Oo
! Y " |
| c2 | 2 | |57 Icz
| el | | fics
e o | Icz
fcs

Other

c my |
5V
Regulator :

Connector for debugger

Figure 1.7-1 MCU Peripheral Recommended Circuit
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Table 1.7-2 Recommended External Circuit Constants

Sign Recommended Value Objective
C1 10 pF

For noise filtering(* 1)
Cc2 0.1 uF
C3 10 uF

For the stabilization of internal regulator
C4 more than C3
R1 10 kQ

For setting mode pin
R2 2kQ
R3 100 Q For preventing noise of communication line
Note:

* 1 Because the most suitable capacity value changes according to the frequency of noise, deter-
mine the value by the evaluation from your company.

Note:
* 2 When external reset IC is unused, do not add pull-up resistor to NRST pin.

Note:

* 3 By attaching a jumper etc. near the microcomputer, it is possible to prevent noise coming from
the connector and the wiring on the PCB.
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1.7.3 Unused pins

It is recommended to use the following procedure to set unused I/O pins to general purpose port
function.

First, set unused I/O pins to general purpose port function. Then, set the pins either to I/O disabled
state(both input enable and output enable are OFF) or to output state(input enable is OFF and output
enable is ON). After that, open the pins. The pins(only for input) which have general purpose port
function are also recommended to be set like unused I/O pins. The details are shown in Figure

1.7-2 and Table 1.7-3 .

Output enable mtput ON or OFF

Output data I/

Input enable
Input OFF

M OPEN Input data —C |§§I OPEN

Input enable

Input data —C

Input OFF

Figure 1.7-2 Unused I/O Pins

Table 1.7-3 Recommended Method of Unused I/O Pins

Input/

Pin Output Recommended method of unused pins
Set it as general-purpose port function and perform one of the following
processing.
- Set pins to open in the state of Input/Output prohibition with port

PCO to PC3, PDOto PD1, |, . . control.

PEO to PE1 putp - Connect the resistor for pull-down in Vgg in the state of input with port
control.
- Connect the resistor for pull-up in Vpps in the state of input with port
control.
Set it as general-purpose port function and perform one of the following
processing.
- Set pins to open in the state of Input/Output prohibition with port
control.

) . - Set pins to open in the state of "High-level" Output or "Low-level"

Other I/O pin /O pin Output with port control.
- Connect the resistor for pull-down in Vgg in the state of input with port
control.
- Connect the resistor for pull-up in Vpps in the state of input with port
control.

Note:

Determine how to process each pin by evaluating enough in consideration of the effect of external

noise.
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1.7.4 Cautions of Power Supply

The cautions of power supply are described as follows.

* Relation between Power Supply and Input Pin Voltage
* Restriction in Power-on

* Power Supply Circuit

1.7.41 Relation between Power Supply and Input Pin Voltage

Input pin voltage should be supplied only after power supply is on. If this order is reversed, a latch up
occurs inside of the LSI and the destruction of the LSI by a large current flow can occur.

Relation between power supply and input pin voltage are shown in Figure 1.7-3 .

Input Input Protection Resistor

e

Forward current occurs  N(Power Supply Vpps)

Figure 1.7-3 Relation between Power Supply and Input Pin Voltage
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1.7.4.2 Restriction in Power-on

This LSI generates reset when power is applied by power-on reset and operates with the internal
power supply generated by internal regulator. Therefore, design the circuit board so that the relation
of NRST voltage, power supply voltage(Vpps), and internal power supply voltage(VouTs, VouT12) Will
comply with the following conditions.

- AVppsp <5 Vims

- tVouts < tVrst

-tVout12 <tVRrsT

- tnrsTw 2 1 WS

AVDDS5P : The rate of power supply voltage (Vpps)

tVOUT3 : The time when power supply voltage reaches 2.7V
tVOUT12 : The time when power supply voltage reaches 1.08V

tVRST : The time when power supply voltage reaches the lower limit of power supply voltage level
(VRST5P)

tNRSTW : The time that NRST pin maintains "L" level

Figure 1.7-4 shows the relation between power supply voltage and NRST voltage

Vbps
VRsTsp
Vours
Vours
lower limit
The upper limit when NRST pin recognizes “L” level (0.3 x VDD5).
Vouriz
Vouriz | | 1
lower limit 1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
| tVouriz 1 1 1
L N] 1 |
~ e 1
1 Vours 1 :
I | I
A, ol
1 tVrst :

tNRSTW

Figure 1.7-4 The Relations between LSI Power Supply and Reset Input Voltage
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1.74.3 Power Supply Circuit for LSI

The power supply circuit should be designed with a sufficient margin, checking AC line noise evalua-
tion and the ripple when driving an LED and considering the power supply system.

Figure 1.7-5 shows an example for a power supply circuit. (Emitter follower type).

Set the noise filter capacitors
closer to microcomputer power pins.

VDD50

VVYV Microcomputer

@ N
/%

For noise filtering

Figure 1.7-5 Power Supply Circuit Example(Emitter Follower Type)

1.7
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1.7.5 Example of Oscillator Connection

Figure 1.7-6 shows the example of oscillator connection, and Table 1.7-4 shows recommended
oscillators

and the circuit constants.

LSl

Oscillators osel I

W

[ e e

T i Rq 0SCO |
I i

Figure 1.7-6 Example of Oscillator Connection

Table 1.7-4 Recommended Oscillators and The Circuit Constants

fre- Recommended circuit constant
Oscillator | quen- Oscillator . |External feed- |Dumping resis-
maker cy Type Product Number Loaii SlprE back resistor |tor
[MHz] C1=C2[pF1 |y 10] R4 [Q]
SMD CSTNE20M0V530000R 15 (*1) Open 150
20 0
Lead CSTLS20M0X53-B0 15 (*1) Open 0
. SMD CSTNE16MOOV53OOOOR 15 (1) Open 150
Lead CSTLS16M0X53-B0 15 (*1) Open 0
Murata o SMD CSTNE1OM00G550000R 33 (1) Open 220
Lead CSTLS10M0G56-B0 47 (*1) Open 220
. SMD CSTNESMO(;)GSSOOOOR 33 (1) Open 330
Lead CSTLS8M00G56-B0 47 (1) Open 330
4 SMD CSTCR4M00G55-R0 39 (*1) Open 330
Lead CSTLS4M00G56-B0 47 (1) Open 330
20 Open 1000
CX3225CA 8
16 Open 1500
12 10 Open 1000
Kyocera Quartz Crystal CX5032GA P
10 Unit 12 Open 0
8 Open 330
CX8045GA 20
4 Open 470
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The recommended values above are based on the evaluation result of an oscillator for a single unit of
this LSI.

(*1) Load capacity of C1 and C2 built-in type
Note:

Consult the oscillator maker for the appropriate circuit constant because the circuit constant of each

oscillator, which is connected to OSCI/OSCO, depends on stray capacitance of the oscillator or on
the mounting circuit.
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Inquiries
If you have questions regarding technical information on this manual, please visit the following URL.
Nuvoton Technology Corporation Japan

URL: https://www.nuvoton.co.jp/en/contact/

e Microcomputer Home Page

https://www.nuvoton.co.jp/en/products/

KM1M7AF00/02/50/52 Series
Data Sheet

June 30.2023

Issued by
Nuvoton Technology Corporation Japan

©Nuvoton Technology Corporation Japan 2023
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, "Insecure Usage".

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer's risk, and in the event that third parties lay
claims to Nuvoton as a result of customer's Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flaase node thal al data and specilicalions ane Strgect i ﬁl’i.?"l!'llr:‘ walhowt noice
All the tradernavks of products and companies mentiomed n s delashes! belong Lo thoir rspeclive Owndrs
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