Notification about the transfer of the semiconductor business

The semiconductor business of Panasonic Corporation was transferred on
September 1, 2020 to Nuvoton Technology Corporation (hereinafter referred to
as "Nuvoton"). Accordingly, Panasonic Semiconductor Solutions Co., Ltd. became
under the umbrella of the Nuvoton Group, with the new name of Nuvoton
Technology Corporation Japan (hereinafter referred to as "NTCJ").

In accordance with this transfer, semiconductor products will be handled as
NTCJ-made products after September 1, 2020. However, such products will be
continuously sold through Panasonic Corporation.

Publisher of this Document is NTCJ.
If you would find description “Panasonic” or “Panasonic semiconductor solutions”,
please replace it with NTCJ.
X Except below description page
“Request for your special attention and precautions in using the technical
information and semiconductors described in this book”

Nuvoton Technology Corporation Japan
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1.1 Overview

The MN103S is a 32-bit micro controller combining ease of use intended for programs development in the C language
with a simple, high-performance architecture made possible through pursuit of cost performance.

Built around a compact 32-bit CPU with a basic instruction word length of 1 byte, this LSI includes internal memory for
instructions and data, a clock generator, bus controller, interrupt controller, watchdog timer, standard peripheral circuitry
such as timers and serial interfaces, PWM circuit best suited to controlling 3- phase motors, arithmetic unit for speed-up
of inverter control and analog circuits. (A/D converters and VGA (Variable Gain Amplifier)) for motor position control.
The MN103S Series high-speed CPU coupled with abundance of peripheral features provides an easy means of devel-

oping on LSI for motor and power control applications requiring fast response a feature previously unavailable with
conventional micro controllers.
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1.2  Product Summary

This manual describes LSI in the following Table 1.2-1 .

Table 1.2-1 Product Summary

LSI ROM size RAM size Classification Package
MN103SFX7K / X3K (256 KB 12 KB Flash EEPROM ver- |LQFP 100 pin
sion QFP 100 pin
MN103SFX6K / X2K (256 KB 12 KB Flash EEPROM ver- |TQFP 80 pin
sion LQFP 80 pin
MN103SFX5K / X1K [256 KB 12KB Flash EEPROM ver- |TQFP 64 pin
sion
This LSI's functions are listed in Table 1.2-2 .
Table 1.2-2 Functions list
Function MN103S [MN103S |MN103S |MN103S |MN103S [MN103S
FX7K FX6K FX5K FX3K FX2K FX1K
Number of pins 100 80 64 100 80 64
General purpose ports 1/0 port 74 54 42 82 62 50
Input port 8 8 8 - - -
Special pin Power pin 10 10 8 10 10 8
Reset pin 1 1 1 1 1 1
Oscillation pin 2 2 2 2 2 2
On-board debugger pin 3 3 3 3 3 3
N.C. pin 2 2 - 2 2 -
Interrupt Internal factor 54 54 48 54 54 48
External interrupt 9 9 8 9 9 8
Watchdog Timer 1 1 1 1 1 1
8-bit Timer 12 12 12 12 12 12
16-bit Timer 6 6 4 6 6 4
Serial interface Clock synchronous/ UART 3 3 3 3 3 3
Complementary 3-phase PWM 2 2 2 2 2 2
10-bit A/D converter Number of units 3 3 3 3 3 3
Number of conversion channels |20 16 12 20 16 12
10-bit D/A converter 2 2 2 2 2 2
Variable Gain Amplifier 2 2 2 - - -
Comparator 2 2 2 2 2 2
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1.3 Features

This LSI's features are described.

CPU (MN103S core)

Structure LOAD/STORE architecture with 5-stage pipeline
Minimum instruction execu- | 13.9 ns (72 MHz)

tion cycle (External oscillation frequency 8MHz, 9 multiplying)
Number of basic instruc- 46

tions

Number of addressing 6

modes

Basic instruction length 1 byte

Memory space Linear address space of 4 GB (for instructions / data)

Internal memory

Internal ROM capacity 256 KB (Flash Memory)
Sector size Large sector 32 KB (Total 224 KB)

Small sector 8 KB (Total 32 KB)
Internal RAM capacity 12 KB

Extended calculation function

Extended calculation in- High-speed multiplication, High-speed division, trigonometric function, absolute value,
struction square root, LPF, 3-phase/2-phase conversion, PI calculation

Product-sum operation of n-th degree, Saturate calculation

Clock generator

External oscillation (crystal/ {4 to 16 MHz
ceramic)

Clock multiplying circuit 4 to 12 multiplying

(PLL)

Operation mode

CPU operation mode NORMAL mode

Standby mode SLEEP mode, HALT mode, STOP mode

Interrupt Controller

Internal interrupt Watchdog timer overflow, System error
Timer, Serial, PWM, A/D conversion
A/D conversion error detection, Comparator detection

External interrupt External interrupt pin input
Edge detection or Level detection can be selected

Reset function

Pin reset Control NRST pin from outside

Software reset Writing to register

Power supply detection reset | Detection level: 3.6 V to 4.3 V
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Reset function

Error detection reset

|Err0r detection by watchdog timer

Watchdog timer

Detection time

8.192 ms to 2097.15 ms (At External oscillation is 8 MHz.)

Function Non-maskable interrupt generates when 1st overflow is detected.
Forced-reset generates in LSI when 2nd overflow is detected.
8-bit timer
Function Interval timer, Timer pulse output, Event count, Baud rate timer, Cascade connection

16-bit timer

Function

Interval timer, Event count, Up/Down count, Timer output, PWM output (Cycle varia-
ble, Pulse width variable), Input capture, One-shot output, Start trigger start, Generation
of Start trigger for A/D conversion

Serial interface 0 and 1

Communication mode

Clock synchronous serial/ Full duplex UART

Clock synchronous serial

Parity error detection, Overrun error detection, Specifica-
tion of First transfer bit, Selection of any transfer size
from 7 to 8 bits

3.0 Mbps

Function

Maximum transfer rate

Full duplex UART

Parity error detection, Overrun error detection, Framing
error detection, Specification of First transfer bit, Selec-
tion of any transfer size from 7 to 8 bits

375 kbps

Function

Maximum transfer rate

Serial interface 2

Communication mode

Clock synchronous serial/ Full duplex UART

Clock synchronous serial

Function Overrun error detection, Specification of First transfer bit,

Selection of any transfer size from 2 to 8 bits
5.0 Mbps

Maximum transfer rate

Full duplex UART

Parity error detection, Overrun error detection, Framing
error detection, Specification of First transfer bit, Selec-
tion of any transfer size from 7 to 8 bits

300 kbps

Function

Maximum transfer rate

Complementary 3-phase PWM timer

Minimum resolution

139 ns

Function Triangular wave and saw-tooth wave output, dead time auto-insertion, double buffer up-
date, output protection circuit, output timing variable function

A/D converter

Resolution 10 bits

Number of channels

Up to 20 channels in 3 units (There is the share channel.)

Function

16-bit timer, A/D conversion start in synchronization with PWM, Multiple channel con-
version, Conversion channel omitted function, Conversion result error detect function

Publication date: April 2018

Downloaded From | Oneyac.com


https://www.oneyac.com

MN103SFX1K/X2K/X3K/X5K/X6K/X7K
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Panasonic

D/A converter

Resolution 10 bits

Function Reference of the comparator

VGA (Variable Gain Amplifier)

Gain setting 2 to 20 times

Function Differential input, 3 channels for + side input can be switched (- side is fixed)
Comparator

Function Comparator output cooperates with PWM output. (Pin protection)

Internal flash memory

Rewritable times Large sector (32 KB) 1000 times (Minimum)
Small sector (8 KB) 100000 times (Minimum)

Data retention time 10 years

Package

100 pin LQFP (14 mm square, 0.5 mm pitch, halogen free)
100 pin QFP (18 mm square, 0.65 mm pitch)
80 pin TQFP (12 mm square, 0.5 mm pitch, halogen free)

80 pin LQFP (14 mm square, 0.65 mm pitch, halogen free)

64 pin TQFP (10 mm square, 0.5 mm pitch, halogen free)

* Panasonic "halogen free" semiconductor products refer to the products made of molding resin and interposer which
conform to the following standards.

- Bromine: 900 ppm (Maximum Concentration Value)

- Chlorine: 900 ppm (Maximum Concentration Value)

- Bromine + Chlorine: 1500 ppm (Maximum Concentration Value)

The above-mentioned standards are based on the numerical value described in IEC61249-2-21.
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The specifications of pins in this LSI are described as follows.

*  Pin configuration

¢ Pin function

1.4.1

Pin Configuration

Figure 1.4-1 to Figure 1.4-6 show the pin configuration.
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Figure 1.4-1 Pin Configuration of MN103SFX7K
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Figure 1.4-2 Pin Configuration of MN103SFX6K
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Figure 1.4-3 Pin Configuration of MN103SFX5K
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Figure 1.4-4 Pin Configuration of MN103SFX3K
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Figure 1.4-5 Pin Configuration of MN103SFX2K
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Figure 1.4-6 Pin Configuration of MN103SFX1K
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1.4.2 Pin Function

The pin function tables of each series are shown in the following order.
*  Pin function table in MN103SFX7K series (Table 1.4-1)
*  Pin function table in MN103SFX6K series (Table 1.4-2)
* Pin function table in MN103SFX5K series (Table 1.4-3 )
*  Pin function table in MN103SFX3K series (Table 1.4-4)
*  Pin function table in MN103SFX2K series (Table 1.4-5)
* Pin function table in MN103SFXI1K series (Table 1.4-6)

Hint:

When designing a board, resistor and capacity should be connected to the pins (power supply, GND, function con-
trol, clock, reset, on-board debug function, and Unused). Refer to [Chapter Overview] of LSI User's Manual for the
value of resistor and capacity/
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MN103SFX1K/X2K/X3K/X5K/X6K/X7K
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Panasonic

1.4.21

Pin Function Table in MN103SFX7K Series

Pin function table in MN103SFX7K series is shown in Table 1.4-1 .

Table 1.4-1 Pin function table in MN103SFX7K series

Function Pin Name Pin I/0 Other Pins
No.
Power supply pin for |VDDS50 40 Input
digital I/O 65
94
Power supply pin for |AVDDS50 17 Input
analog
GND pin for digital | VSS 38 Input
67
96
GND pin for analog  |AVSS 15 Input
Power supply output |VOUT18 42 Output
pin for internal circuit
Test signal input pin  |NTEST 39 Input
Start sector control pin [ NBOOT 33 Input
Reset signal input pin |NRST 48 /O
(negative logic)
High-speed oscillation |OSCI 37 Input
input pin
High-speed oscillation |OSCO 36 Output
output pin
External interrupt IRQO00 3 Input P80
input pin IRQO1 4 Input P81
IRQO02 5 Input P82
IRQO3 6 Input P83
IRQO4 43 Input P10 EXTRGO
IRQO5 44 Input P11 EXTRG1
IRQO6 45 Input P12 CMPOOUT
IRQO7 46 Input P13 CMP10UT
IRQO08 47 Input P14
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Panasonic

MN103SFX1K/X2K/X3K/X5K/X6K/X7TK
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.

8-bit timer I/O pin TMOIO 60 1/0 P30
T™MI110 61 1/0 P31
T™M210 62 /O P32
TM3IO 63 /0 P33
TM4I0 64 /0 P34
TMS5IO 66 1/0 P35
T™M610 78 1/0 P50
T™710 79 /O P51
TM1410 7 /0 P84
TM1510 8 /O P85
TM1610 49 /O P15
T™M1710 50 1/0 P16

16-bit timer I/O pin | TM8AIO 68 /O P36
TM8EBIO 69 /0 P37
TM9AO0O 70 Output P40
TM9BO 71 Output P41
TM9AIO 72 1/0 P42
TM9BIO 73 /O P43
TM10AO0 74 Output P44
TM10BO 75 Output P45
TM10AIO 76 1/0 P46
TM10BIO 77 1/0 P47
TM11100 95 /O P72
TM11101 97 /0 P73
TMI1102 99 Output P74
TM1103 100 Output P75
T™M1104 1 Output P76
TM1105 2 Output P77

Publication date: April 2018

Downloaded From | Oneyac.com

14


https://www.oneyac.com

Panasonic

MN103SFX1K/X2K/X3K/X5K/X6K/X7TK
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.

Motor control 3-pha- |PWMO00 80 Output P52

ses PWM signal /O T\ypwivoo 81  |Output  |P53

P PWMOL1 82 Output P54
NPWMO1 83 Output P55
PWMO02 84 Output P56
NPWMO02 85 Output P57
PWM10 88 Output P62
NPWM10 89 Output P63
PWMI11 90 Output P64
NPWMI1 91 Output P65
PWMI12 92 Output P66
NPWM12 93 Output P67

Serial clock I/O pin SBTO 58 /O P26
SBT1 55 /0 P23
SBT2 52 /O P20
SBO0 57 Output P25
SBO1 54 Output P22
SBO2 51 e P17
SBIO 59 Input P27
SBI1 56 Input P24
SBI2 53 Input P21
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Panasonic

MN103SFX1K/X2K/X3K/X5K/X6K/X7K
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Function Pin Name Pin 1/0 Other Pins
No.
Analog input pin for |ADINOO 11 Input P90 VGAON CMPOREFA
A/D converter ADINO1 12 Input P91 VGAOPO CMPOINA
ADINO02 13 Input P92 VGAOP1
ADINO3 14 Input P93 VGAOP2
ADINO04 16 Input P94 CMPOREFB DAOOUT
ADINO5 18 Input P95 CMPOINB
ADINO06 19 Input P96 VGAIN CMPIREFA
ADINO7 20 Input P97 VGAI1PO CMPIINA
ADINOS 21 Input PAO VGAIPI
ADIN09 22 Input PA1 VGAI1P2
ADIN10 23 Input PA2 CMPIREFB DAIOUT
ADINI11 24 Input PA3 CMPI1INB
ADINI2 25 Input PA4
ADINI13 26 Input PAS5
ADIN14 27 Input PA6
ADIN15 28 Input PA7
ADIN16 29 Input PBO
ADIN17 30 Input PBI
ADINIS8 34 Input PB2
ADIN19 35 Input PB3
Analog input pin for |VGAON 11 Input P90 ADINO00 CMPOREFA
vGA VGAOPO 12 |mput P91 ADINOI CMPOINA
VGAOP1 13 Input P92 ADINO02
VGAOP2 14 Input P93 ADINO3
VGAIN 19 Input P96 ADINO06 CMPIREFA
VGA1PO 20 Input P97 ADINO7 CMPIINA
VGAIPI 21 Input PAO ADINO8
VGA1P2 22 Input PA1 ADINO09
Comparator reference | CMPOREFA 11 Input P90 ADINO00 VGAON
voltage input pin CMPOREFB |16  |Input P94 ADINO4 DAOOUT
CMPI1REFA 19 Input P96 ADINO06 VGAIN
CMPI1REFB 23 Input PA2 ADIN10 DA1OUT
Comparator input pin |CMPOINA 12 Input Po1 ADINO1 VGAOPO
CMPOINB 18 Input P95 ADINO5
CMP1INA 20 Input P97 ADINO7 VGA1PO
CMPI1INB 24 Input PA3 ADINI11
Comparator output pin | CMPOOUT 45 Output P12 IRQO6
CMP10UT 46 Output P13 IRQO7
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Panasonic

MN103SFX1K/X2K/X3K/XSK/X6K/XTK

32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.
D/A converter output |DAOOUT 16 Output P94 ADINO04 CMPOREFB
pin DA10UT 23 Output  [PA2 ADINI10 CMPIREFB
General-purpose /O |P10 43 /O IRQ04 EXTRGO
Port 1 P11 4 1o IRQO5 EXTRGI
P12 45 /0 IRQO6 CMPOOUT
P13 46 /O IRQO7 CMP10UT
P14 47 1/0 IRQO8
P15 49 /0 TM1610
P16 50 /0 TM1710
P17 51 /0 SBO2
General-purpose /O |P20 52 /O SBT2
Port2 P21 53 |10 SBI2
P22 54 /0 SBO1
P23 55 /0 SBT1
P24 56 /0 SBI1
P25 57 1/0 SBOO
P26 58 1/0 SBTO
P27 59 /0 SBIO
General-purpose /O |P30 60 /0 TMO0IO
Port 3 P31 61 |10 TMIIO
P32 62 /O TM210
P33 63 1/0 TM3IO
P34 64 I/0 TMA4I0
P35 66 /0 TMSIO
P36 68 1’0 TMBAIO
P37 69 1/0 TM8BIO
General-purpose [/O | P40 70 /O TM9A0
Port 4 P41 71 |1o TM9BO
P42 72 /0 TMO9AIO
P43 73 /0 TM9BIO
P44 74 /O TM10AO
P45 75 1/0 TM10BO
P46 76 /0 TM10AIO
P47 77 /0 TM10BIO
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MN103SFX1K/X2K/X3K/X5K/X6K/X7TK
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Panasonic

Function Pin Name Pin /0 Other Pins
No.
General-purpose /O |P50 78 /O TM6IO
Port 3 P51 79 |10 TM7IO
P52 80 /O PWMO00
P53 81 /0 NPWMO00
P54 82 /0 PWMO1
P55 83 1/0 NPWMO1
P56 84 1/0 PWMO02
P57 85 /0 NPWMO02
General-purpose /O |P60 86 /0
Port 6 P61 87 |10
P62 88 1/0 PWMI10
P63 89 1/0 NPWMI10
P64 90 /0 PWMII
P65 91 /0 NPWMI1
P66 92 /0 PWMI2
P67 93 /O NPWMI2
General-purpose [/O  |P72 95 /O TM11100
Port7 P73 97 |10 TMI1I01
P74 99 /0 T™M1102
P75 100 I/O T™1103
P76 1 /O T™M1104
P77 2 1/0 TM1105
General-purpose /O | P80 3 /O IRQO0
Port 8 P81 4 1/0 IRQO1
P82 5 /0 IRQ02
P83 6 1/0 IRQO3
P84 7 1/0 TM1410
P85 8 /0 TM15I0
P86 9 /0
P87 10 /0
General-purpose /O |P90 11 Input ADINO00 VGAON CMPOREFA
Port 9 P91 12 |Input ADINO1 VGAOPO CMPOINA
P92 13 Input ADINO2 VGAOP1
P93 14 Input ADINO3 VGAOP2
P94 16 /O ADINO4 CMPOREFB DAOOUT
P95 18 /O ADINOS CMPOINB
P96 19 Input ADINO06 VGAIN CMPI1REFA
P97 20 Input ADINO7 VGAIPO CMPIINA
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Function Pin Name Pin /0 Other Pins
No.
General-purpose /O |PAO 21 Input ADINOS8 VGAIP1
Port A PA1 2 |mput ADIN09 VGAIP2
PA2 23 /O ADINI10 CMPIREFB DA1OUT
PA3 24 /0 ADINI11 CMPI1INB
PA4 25 /0 ADINI12
PAS 26 1/0 ADIN13
PA6 27 1/0 ADIN14
PA7 28 /0 ADIN15
General-purpose I/0  |PB0O 29 /0 ADIN16
Port B PBI 30 |vo ADIN17
PB2 34 1/0 ADINI18
PB3 35 1/0 ADINI19
Clock input pin for SCLK 31 Input
on-board debugger
Data I/O pin for on- |SDATA 32 /0
board debugger
Trigger 1/O pin for on- |[EXTRGO 43 /O P10 IRQ04
board debugger EXTRGI 44 |10 P11 IRQO5
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Panasonic

Pin Function Table in MN103SFX6K Series

1.4.2.2

MN103SFX1K/X2K/X3K/X5K/IX6K/XTK

32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Pin function table in MN103SFX6K series is shown in Table 1.4-2 .

Table 1.4-2 Pin function table in MN103SFX6K series

Function Pin Name Pin /0 Other Pins
No.
Power supply pin for digi- | VDD50 31 Input
tal /O 54
76
Power supply pin for ana- | AVDD50 12 Input
log
GND pin for digital VSS 29 Input
56
78
GND pin for analog AVSS 10 Input
Power supply output pin |VOUTI18 33 Output
for internal circuit
Test signal input pin NTEST 30 Input
Start sector control pin NBOOT 26 Input
Reset signal input pin NRST 39 /0
(negative logic)
High-speed oscillation OSCI 28 Input
input pin
High-speed oscillation 0OSCO 27 Output
output pin
External interrupt input IRQO0 1 Input P80
pin IRQO1 2 Input P81
IRQO2 3 Input P82
TIRQO3 4 Input P83
IRQO4 34 Input P10 EXTRGO
IRQO5 35 Input P11 EXTRGI
IRQO6 36 Input P12 CMPOOUT
IRQO7 37 Input P13 CMP10UT
IRQO8 38 Input P14
8-bit timer I/O pin TM1IO 50 /0 P31
TM2IO 51 /0 P32
TM3IO 52 /0 P33
TMA4I0 53 /0 P34
TMS5IO 55 1/0 P35
T™M710 63 1/0 P51
TM1510 5 /0 P85
TM1710 40 /0 P16
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Panasonic

MN103SFX1K/X2K/X3K/X5K/X6K/X7TK
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.

16-bit timer 1/O pin TMBAIO 57 /0 P36
TMS8BIO 58 1/0 P37
TMO9AIO 59 1/0 P42
TM9BIO 60 /0 P43
TM10AIO 61 /0 P46
TM10BIO 62 /0 P47
TMI11100 77 1/0 P72
TMI11101 79 1/0 P73

Motor control 3-phases PWMO0 64 Output P52

PWM signal /O pin NPWMOO |65  |Output  |P53
PWMO1 66 Output P54
NPWMO1 67 Output P55
PWMO02 68 Output P56
NPWMO02 69 Output P57
PWM10 70 Output P62
NPWM10 71 Output P63
PWMI11 72 Output P64
NPWMI11 73 Output P65
PWMI12 74 Output P66
NPWMI12 75 Output P67

Serial clock I/O pin SBTO 48 /0 P26
SBT1 45 1/0 P23
SBT2 42 /0 P20
SBOO 47 Output P25
SBO1 44 Output P22
SBO2 41 /0 P17
SBIO 49 Input P27
SBI1 46 Input P24
SBI2 43 Input P21
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MN103SFX1K/X2K/X3K/X5K/X6K/X7K
32-bit Single-chip Microcontroller

PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.
Analog input pin for A/D | ADINOO 6 Input P90 VGAON CMPOREFA
converter ADINOI 7 Input P91 VGAOPO CMPOINA
ADINO02 8 Input P92 VGAOP1
ADINO3 9 Input P93 VGAOP2
ADINO04 11 Input P94 CMPOREFB DAOOUT
ADINOS 13 Input P95 CMPOINB
ADINO06 14 Input P96 VGAIN CMPIREFA
ADINO7 15 Input P97 VGA1PO CMPI1INA
ADINOS 16 Input PAO VGAIPI
ADIN09 17 Input PA1 VGAI1P2
ADIN10 18 Input PA2 CMPIREFB DA1OUT
ADINI11 19 Input PA3 CMPI1INB
ADIN12 20 Input PA4
ADIN13 21 Input PA5
ADIN14 22 Input PA6
ADINI15 23 Input PA7
Analog input pin for VGA | VGAON 6 Input P90 ADINO00 CMPOREFA
VGAOPO 7 Input P91 ADINO1 CMPOINA
VGAOP1 8 Input P92 ADINO02
VGAOP2 9 Input P93 ADINO3
VGAIN 14 Input P96 ADINO06 CMPIREFA
VGA1PO 15 Input P97 ADINO7 CMPI1INA
VGAI1P1 16 Input PAO ADINO8
VGAI1P2 17 Input PA1 ADINO09
Comparator reference CMPOREFA |6 Input P90 ADINO00 VGAON
voltage input pin CMPOREFB |11 |Input P94 ADINO4 DAOOUT
CMPIREFA |14 Input P96 ADINO06 VGAIN
CMPIREFB |18 Input PA2 ADIN10 DA10OUT
Comparator input pin CMPOINA |7 Input P91 ADINO1 VGAOPO
CMPOINB 13 Input P95 ADINO5
CMPIINA |15 Input P97 ADINO7 VGA1PO
CMPI1INB 19 Input PA3 ADINI1
Comparator output pin CMPOOUT |36 Output P12 IRQO6
CMPIOUT |37 Output P13 IRQO7
D/A converter output pin |DAOOUT 11 Output P94 ADINO4 CMPOREFB
DAIOUT 18 Output PA2 ADIN10 CMPIREFB
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MN103SFX1K/X2K/X3K/XSK/X6K/XTK

32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.
General-purpose I/0O Port |P10 34 /0 IRQO4 EXTRGO
1 Pl 35 |vo IRQO5 EXTRG1
P12 36 /0 TIRQO6 CMPOOUT
P13 37 1/0 IRQO7 CMP10OUT
P14 38 /0 IRQO8
P16 40 /0 TM1710
P17 41 /0 SBO2
General-purpose 1/O Port |P20 42 1/0 SBT2
2 P21 43 |10 SBI2
P22 44 /0 SBO1
P23 45 /0 SBT1
P24 46 I/0 SBI1
P25 47 /0 SBOO0
P26 48 1/0 SBTO
P27 49 /0 SBIO
General-purpose I/0 Port |P31 50 /0 T™MI1IO
3 P32 51 |10 TM2IO
P33 52 I/0 TM3IO
P34 53 1/0 TMA410
P35 55 /0 TMS5IO
P36 57 /0 TMBAIO
P37 58 /0 TMS8BIO
General-purpose /O Port |P42 59 1/0 TMO9AIO
4 P43 60 |10 TM9BIO
P46 61 /0 TM10AIO
P47 62 /0 TM10BIO
General-purpose I/0 Port |P51 63 /O TM7I0
> P52 64 |10 PWMO0
P53 65 1/0 NPWMO00
P54 66 /0 PWMO1
P55 67 /0 NPWMO1
P56 68 /0 PWMO02
P57 69 1/0 NPWMO02
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MN103SFX1K/X2K/X3K/X5K/X6K/X7TK
32-bit Single-chip Microcontroller

PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.
General-purpose I/O Port |P62 70 /0 PWMI10
6 P63 71 |1o NPWM10
P64 72 I/0 PWMII
P65 73 1/0 NPWMI1
P66 74 /0 PWMI2
P67 75 /0 NPWMI12
General-purpose I/O Port |P72 77 /0 TM11100
7 P73 79 |1O TMI1101
General-purpose 1/O Port |P80 1 1/0 IRQO0
8 P8l 2 1/0 IRQO1
P82 3 /0 IRQO02
P83 4 I/0 IRQO3
P85 5 1/0 TM1510
General-purpose 1/0 Port |P90 6 Input ADINO00 VGAON CMPOREFA
9 P91 7 Input ADINO1 VGAOPO CMPOINA
P92 8 Input ADINO2 VGAOP1
P93 9 Input ADINO3 VGAOP2
P94 11 1/0 ADIN04 CMPOREFB DAOOUT
P95 13 1/0 ADINOS CMPOIN
P96 14 Input ADINO06 VGAIN CMPI1REFA
P97 15 Input ADINO7 VGAI1PO CMPI1INA
General-purpose I/0O Port |PAO 16 Input ADINOS VGAI1P1
A PA1 17 |Input ADIN09 VGAIP2
PA2 18 1/0 ADINI10 CMPI1REFB DA1OUT
PA3 19 /0 ADINI11 CMPI1INB
PA4 20 /0 ADINI12
PAS 21 /O ADIN13
PA6 22 I/0 ADIN14
PA7 23 1/0 ADINI15
Clock input pin for on- SCLK 24 Input
board debugger
Data I/O pin for on-board |SDATA 25 /0
debugger
Trigger 1/0O pin for on- EXTRGO 34 /O P10 IRQO4
board debugger EXTRGl |35 |10 P11 TRQO5
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MN103SFX1K/X2K/X3K/X5K/X6K/X7K
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Panasonic

1.4.2.3 Pin Function Table in MN103SFX5K Series
Pin function table in MN103SFX5K series is shown in Table 1.4-3 .

Table 1.4-3 Pin function table in MN103SFX5K series

Function Pin Name Pin /0 Other Pins
No.
Power supply pin for |VDD50 25 Input
digital I/O 60
Power supply pin for |AVDDS50 10 Input
analog
GND pin for digital | VSS 23 Input
62
GND pin for analog |AVSS 8 Input
Power supply output |VOUTI18 26 Output
pin for internal circuit
Test signal input pin | NTEST 24 Input
Start sector control NBOOT 20 Input
pin
Reset signal input pin |[NRST 31 /0
(negative logic)
High-speed oscillation | OSCI 22 Input
input pin
High-speed oscillation |OSCO 21 Output
output pin
External interrupt TIRQO00 64 Input P8O
input pin IRQO1 1 Input | P8I
IRQO02 2 Input P82
IRQO3 3 Input P83
IRQO4 27 Input P10 EXTRGO
IRQO5 28 Input P11 EXTRGI1
IRQO06 29 Input P12 CMPOOUT
IRQO7 30 Input P13 CMP10UT
8-bit timer I/O pin T™MI1IO 41 /0 P31
T™M2I0 42 /0 P32
T™M310 43 1/0 P33
TM410 44 1/0 P34
TMSIO 45 /0 P35
16-bit timer /O pin [ TM9AIO 46 /0 P42
TM9BIO 47 /0 P43
TM10AIO 48 1/0 P46
TM10BIO 49 1/0 P47
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Function Pin Name Pin 1/0 Other Pins
No.

Motor control 3-pha- |PWMO00 50 Output P52

ses PWM signal /O [\ypyyph00 51 |Output |P53

P PWMOL1 52 Output P54
NPWMO1 53 Output P55
PWMO2 54 Output P56
NPWMO02 55 Output P57
PWMI10 56 Output P62
NPWM10 57 Output P63
PWMI1 58 Output P64
NPWMI11 59 Output P65
PWMI12 61 Output P66
NPWM12 63 Output P67

Serial clock I/O pin ~ |SBTO 39 1/0 P26
SBT1 36 1/0 P23
SBT2 33 1/0 P20
SBOO0 38 Output P25
SBO1 35 Output P22
SBO2 32 /0 P17
SBIO 40 Input P27
SBI1 37 Input P24
SBI2 34 Input P21

Analog input pin for |ADINOO 4 Input P90 VGAON CMPOREFA

A/D converter ADINO1 5 Input | P91 VGAOPO CMPOINA
ADINO02 6 Input P92 VGAOP1
ADINO3 7 Input P93 VGAOP2
ADIN04 9 Input P94 CMPOREFB DAOOUT
ADINOS 11 Input P95 CMPOINB
ADINO06 12 Input P96 VGAIN CMPIREFA
ADINO7 13 Input P97 VGAI1PO CMP1INA
ADINOS 14 Input PAO VGAIP1
ADINO09 15 Input PA1 VGA1P2
ADINI10 16 Input PA2 CMPIREFB DA1OUT
ADINI11 17 Input PA3 CMPI1INB
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Panasonic

MN103SFX1K/X2K/X3K/XSK/X6K/XTK

32-bit Single-chip Microcontroller

PubNo. 232X701-015E

Function Pin Name Pin /0 Other Pins
No.
Analog input pin for |VGAON 4 Input P90 ADINO00 CMPOREFA
vGA VGAOPO Input  |P91 ADINO1 CMPOINA
VGAOP1 6 Input P92 ADINO2
VGAOP2 7 Input P93 ADINO3
VGAIN 12 Input P96 ADINO06 CMPI1REFA
VGAI1PO 13 Input P97 ADINO7 CMPI1INA
VGAI1P1 14 Input PAO ADINO8
VGAI1P2 15 Input PA1 ADIN09
Comparator reference |CMPOREFA 4 Input P90 ADINO0 VGAON
voltage input pin CMPOREFB Input | P94 ADINO4 DAOOUT
CMPIREFA 12 Input P96 ADINO06 VGAIN
CMPIREFB 16 Input PA2 ADIN10 DA10OUT
Comparator input pin |CMPOINA 5 Input P91 ADINO1 VGAOPO
CMPOINB 11 Input P95 ADINOS
CMPI1INA 13 Input P97 ADINO7 VGAI1PO
CMPI1INB 17 Input PA3 ADIN11
Comparator output pin | CMPOOUT 29 Output P12 IRQO06
CMP10OUT 30 Output P13 IRQO7
D/A converter output |DAOOUT 9 Output P94 ADINO04 CMPOREFB
pin DA10OUT 16 Output  |PA2 ADINI10 CMPIREFB
General-purpose /O  |P10 27 /0 IRQO4 EXTRGO
Port 1 P11 28 |10 IRQO5 EXTRG1
P12 29 /0 TRQO6 CMPOOUT
P13 30 /0 IRQO7 CMP10UT
P17 32 /O SBO2
General-purpose [/O | P20 33 /0 SBT2
Port2 P21 3 |10 SBI2
P22 35 /0 SBOI1 s
P23 36 /0 SBT1
P24 37 /0 SBI1
P25 38 /0 SBO0
P26 39 /0 SBTO
P27 40 I/0 SBIO
General-purpose /0O | P31 41 /0 TMI1IO
Port 3 P32 2 (1o TM210
P33 43 /0 TM3IO
P34 44 /0 TMA4I0
P35 45 /0 TMSIO
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PubNo. 232X701-015E

Panasonic

Function Pin Name Pin /0 Other Pins
No.
General-purpose [/O | P42 46 /0 TM9AIO
Port 4 P43 47 |vo TM9BIO
P46 48 /0 TM10AIO
P47 49 1/0 TM10BIO
General-purpose [/0 | P52 50 /0 PWMO00
Port 5 PS3 51 |10 NPWMO00
P54 52 /0 PWMO1
P55 53 /0 NPWMO1
P56 54 1/0 PWMO02
P57 55 /0 NPWMO02
General-purpose [/O | P62 56 /0 PWMI10
Port 6 P63 57 |vo NPWM10
P64 58 I/0 PWMI1
P65 59 1/0 NPWMI11
P66 61 /0 PWMI12
P67 63 I/0 NPWM12
General-purpose [/O  |P80 64 /0 IRQO0
Port 8 P81 1 10 IRQO1
P82 2 1/0 IRQ02
P83 3 /0 IRQO3
General-purpose /O |P90 4 Input ADINO00 VGAON CMPOREFA
Port 9 P91 5 Input  |ADINOI VGAOPO CMPOINA
P92 6 Input ADINO02 VGAOP1
P93 7 Input ADINO3 VGAOP2
P94 9 /0 ADINO04 CMPOREFB DAOOUT
P95 11 1/0 ADINO5 CMPOINB
P96 12 Input ADINO06 VGAIN CMPI1REFA
P97 13 Input ADINO7 VGAI1PO CMPIINA
General-purpose I/O  |PAO 14 Input ADINOS8 VGAI1P1
Port A PAl 15  |Input ADIN09 VGAI1P2
PA2 16 1/0 ADIN10 CMPI1REFB DA10OUT
PA3 17 /0 ADINI11 CMPI1INB
Clock input pin for SCLK 18 Input
on-board debugger
Data I/O pin for on- |SDATA 19 /0
board debugger
Trigger 1/O pin for on- | EXTRGO 27 /0 P10 IRQ04
board debugger EXTRGI 28 |10 P11 IRQO5
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1.4.2.4 Pin Function Table in MN103SFX3K Series
Pin function table in MN103SFX3K series is shown in Table 1.4-4 .

Table 1.4-4 Pin function table in MN103SFX3K series

Function Pin Name Pin No. (I/O Other Pins
Power supply pin for |VDDS50 40 Input
digital I/O 65
94
Power supply pin for |AVDDS50 17 Input
analog
GND pin for digital | VSS 38 Input
67
96
GND pin for analog  |AVSS 15 Input
Power supply output |VOUT18 42 Output
pin for internal circuit
Test signal input pin  |NTEST 39 Input
Start sector control pin [ NBOOT 33 Input
Reset signal input pin |NRST 48 /O
(negative logic)
High-speed oscillation | OSCI 37 Input
input pin
High-speed oscillation |OSCO 36 Output
output pin
External interrupt TIRQO00 3 Input P80
input pin IRQO1 4 Input  |P8l
1RQO02 5 Input P82
IRQO3 6 Input P83
IRQ04 43 Input P10 EXTRGO
IRQO5 44 Input P11 EXTRG1
IRQO6 45 Input P12 CMPOOUT
IRQO7 46 Input P13 CMP10OUT
IRQO8 47 Input P14
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Function Pin Name Pin No. |I/O Other Pins

8-bit timer I/O pin TMOIO 60 1/0 P30
T™I1IO 61 /0 P31
TM210 62 /O P32
TM3IO0 63 /0 P33
TM410 64 /0 P34
TMSIO 66 1/0 P35
TM6IO 78 /0 P50
TM710 79 /O P51
T™M1410 7 /0 P84
TM1510 /O P85
T™1610 49 /0 P15
TM1710 50 1/0 P16

16-bit timer I/O pin | TM8AIO 68 /O P36
TMS8BIO 69 /0 P37
TM9AO 70 Output P40
TM9BO 71 Output P41
TMO9AIO 72 1/0 P42
TM9BIO 73 /O P43
TM10A0 74 Output P44
TM10BO 75 Output P45
TM10AIO 76 1/0 P46
TM10BIO 77 1/0 P47
TM11100 95 /O P72
T™11101 97 /0 P73
T™1102 99 Output P74
TM1103 100 Output P75
TM1104 1 Output P76
TM1105 2 Output P77
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Function Pin Name Pin No. |I/O Other Pins
Motor control 3-pha- |PWMO00 80 Output P52
ses PWM signal O f\pwvoo 81 Output  |P53
P PWMOL1 82 Output P54
NPWMO1 83 Output P55
PWMO2 84 Output P56
NPWMO02 85 Output P57
PWM10 88 Output P62
NPWM10 89 Output P63
PWMI1 90 Output P64
NPWMI11 91 Output P65
PWMI2 92 Output P66
NPWM12 93 Output P67
Serial clock I/O pin SBTO 58 /O P26
SBT1 55 /0 P23
SBT2 52 /O P20
SBO0 57 Output P25
SBO1 54 Output P22
SBO2 51 /O P17
SBIO 59 Input P27
SBI1 56 Input P24
SBI2 53 Input P21
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Function Pin Name Pin No. (I/O Other Pins
Analog input pin for |ADINOO 11 Input P90
A/D converter ADINOI 12 |lput  |P91
ADINO2 13 Input P92
ADINO3 14 Input P93
ADIN04 16 Input P94 CMPOREF DAOOUT
ADINO5 18 Input P95 CMPOIN
ADINO06 19 Input P96
ADINO7 20 Input P97
ADINOS8 21 Input PAO
ADINO09 22 Input PA1
ADINI10 23 Input PA2 CMPIREF DAIOUT
ADINI1 24 Input PA3 CMPI1IN
ADINI12 25 Input PA4
ADINI13 26 Input PAS
ADIN14 27 Input PA6
ADINI15 28 Input PA7
ADIN16 29 Input PBO
ADIN17 30 Input PBI1
ADIN18 34 Input PB2
ADINI19 35 Input PB3
Comparator reference | CMPOREF 16 Input P94 ADINO04 DAOOUT
voltage input pin CMPIREF 23 |lnput  |PA2 ADIN10 DAIOUT
Comparator input pin |CMPOIN 18 Input P95 ADINOS
CMPIIN 24 Input PA3 ADINI11
Comparator output pin | CMPOOUT 45 Output P12 IRQO06
CMP10UT 46 Output P13 IRQO7
D/A converter output |DAOOUT 16 Output P94 ADINO4 CMPOREF
pin DA1OUT 23 Output  |PA2 ADIN10 CMPIREF
General-purpose /O |P10 43 /0 1RQ04 EXTRGO
Port 1 P11 44 /0 IRQO5 EXTRG1
P12 45 1/0 IRQO6 CMPOOUT
P13 46 1/0 IRQO7 CMP10OUT
P14 47 /O IRQO8
P15 49 /0 T™M1610
P16 50 /O T™M1710
P17 51 1/0 SBO2
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Function Pin Name Pin No. |I/O Other Pins
General-purpose /O | P20 52 /0 SBT2
Port2 P21 53 |10 SBI2
P22 54 /0 SBO1
P23 55 /0 SBT1
P24 56 /0 SBI1
P25 57 1/0 SBOO0
P26 58 1/0 SBTO
P27 59 /0 SBIO
General-purpose /O |P30 60 /0 TMOIO
Port 3 P31 61 |10 TM1IO
P32 62 1/0 TM2I0
P33 63 1/0 TM3IO
P34 64 /0 TMA4I0
P35 66 /0 TMSIO
P36 68 /0 TMBAIO
P37 69 1/0 TM8BIO
General-purpose [/O | P40 70 /0 TM9AO
Port 4 P4l 71 |vo TM9BO
P42 72 1/0 TMO9AIO
P43 73 /'O TM9BIO
P44 74 1/0 TMI10AO
P45 75 1/0 TM10BO
P46 76 /0 TM10AIO
P47 77 1/0 TM10BIO
General-purpose /O |P50 78 /0 TM6IO
Port 5 P51 79 |10 TM7IO
P52 80 1/0 PWMO00
P53 81 /O NPWMO00
P54 82 /0 PWMO1
P55 83 /0 NPWMOI
P56 84 /0 PWMO02
P57 85 1/0 NPWMO02
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Function Pin Name Pin No. |I/O Other Pins
General-purpose /O |P60 86 /0
Port 6 P61 87 |10
P62 88 /0 PWMI10
P63 89 /0 NPWMI10
P64 90 /0 PWMI1
P65 91 /0 NPWMI11
P66 92 1/0 PWMI12
P67 93 /0 NPWM12
General-purpose [/O  |P72 95 /0 TM11100
Port 7 P73 97 |10 TMI1101
P74 99 /0 TM1102
P75 100 1/0 TM1103
P76 1 /0 TM1104
P77 2 /0 TM1105
General-purpose I/O | P80 3 /O IRQO00
Port 8 P81 4 10 IRQO1
P82 5 1/0 IRQO2
P83 6 /0 IRQO3
P84 7 /0 TM1410
P85 8 /0 TM1510
P86 9 1/0
P87 10 1/0
General-purpose /O |P90 11 /O ADINO00
Port 9 P91 12 |vo ADINOI
P92 13 /0 ADINO02
P93 14 /0 ADINO3
P94 16 1/0 ADINO04 CMPOREF DAOOUT
P95 18 /0 ADINO5 CMPOIN
P96 19 /0 ADINO06
P97 20 /0 ADINO7
General-purpose [/O  |PAO 21 /0 ADINOS
Port A PAL 2 |10 ADIN09
PA2 23 /0 ADINI10 CMPIREF DA1OUT
PA3 24 1/0 ADINI11 CMPI1IN
PA4 25 1/0 ADINI12
PAS 26 /0 ADINI13
PA6 27 1/0 ADIN14
PA7 28 /0 ADINI15
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Function Pin Name Pin No. |I/O Other Pins
General-purpose /O  |PBO 29 /0 ADIN16
Port B PBI 30 |10 ADIN17
PB2 34 /O ADIN18
PB3 35 /0 ADINI19
Clock input pin for SCLK 31 Input
on-board debugger
Data I/O pin for on- |SDATA 32 1/0
board debugger
Trigger I/O pin for on- | EXTRGO 43 /0 P10 IRQO4
board debugger EXTRGI 44 |10 P11 TRQO5
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1.4.2.5

Pin Function Table in MN103SFX2K Series

Pin function table in MN103SFX2K series is shown in Table 1.4-5 .

Table 1.4-5 Pin function table in MN103SFX3K series

Function Pin Name Pin /O Other Pins
No.
Power supply pin for |VDD50 31 Input
digital I/O 54
76
Power supply pin for |AVDDS50 12 Input
analog
GND pin for digital |VSS 29 Input
56
78
GND pin for analog  |AVSS 10 Input
Power supply output |VOUT18 33 Output
pin for internal circuit
Test signal input pin  |NTEST 30 Input
Start sector control pin | NBOOT 26 Input
Reset signal input pin |[NRST 39 /O
(negative logic)
High-speed oscillation |OSCI 28 Input
input pin
High-speed oscillation |OSCO 27 Output
output pin
External interrupt IRQO0 1 Input P80
input pin IRQO1 2 Input | P81
IRQO2 3 Input P82
IRQO03 4 Input P83
IRQO4 34 Input P10 EXTRGO
IRQO05 35 Input P11 EXTRG1
IRQO6 36 Input P12 CMPOOUT
IRQO7 37 Input P13 CMP10OUT
IRQO08 38 Input P14
8-bit timer I/O pin TMI1IO 50 /0 P31
TM2IO 51 /O P32
TM3IO 52 /0 P33
TMA4I0 53 /0 P34
TMSIO 55 /0 P35
T™710 63 /0 P51
TM1510 5 /O P85
TM1710 40 /0 P16
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Function Pin Name Pin /0 Other Pins
No.

16-bit timer [/O pin | TM8AIO 57 /O P36
TM8BIO 58 /0 P37
TMOYAIO 59 /0 P42
TM9BIO 60 /0 P43
TM10AIO 61 /0 P46
TM10BIO 62 /0 P47
TMI11100 77 /0 P72
TMI11101 79 /0 P73

Motor control 3-pha- |PWMO00 64 Output P52

ses PWM signal /O [\ypwivoo 65  |Output |P53

P PWMO1 66 Output P54
NPWMO1 67 Output P55
PWMO02 68 Output P56
NPWMO02 69 Output P57
PWMI10 70 Output P62
NPWM10 71 Output P63
PWMI11 72 Output P64
NPWMI11 73 Output P65
PWMI12 74 Output P66
NPWM12 75 Output P67

Serial clock I/O pin SBTO 48 /0 P26
SBT1 45 /0 P23
SBT2 42 /0 P20
SBOO 47 Output P25
SBO1 44 Output P22
SBO2 41 /0 P17
SBIO 49 Input P27
SBI1 46 Input P24
SBI2 43 Input P21
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Function Pin Name Pin /0 Other Pins
No.
Analog input pin for | ADINOO 6 Input P90
A/D converter ADINO1 7 Input  |P9l
ADINO2 8 Input P92
ADINO3 9 Input P93
ADINO0O4 11 Input P94 CMPOREF DAOOUT
ADINO5 13 Input P95 CMPOIN
ADINO06 14 Input P96
ADINO7 15 Input P97
ADINOS 16 Input PAO
ADIN09 17 Input PA1
ADIN10 18 Input PA2 CMPIREF DAIOUT
ADINI1 19 Input PA3 CMPIIN
ADIN12 20 Input PA4
ADINI3 21 Input PA5
ADIN14 22 Input PA6
ADINI5 23 Input PA7
Comparator reference |CMPOREF 11 Input P94 ADIN04 DAOOUT
voltage input pin CMPIREF 18 |lnput  |PA2 ADIN10 DA1OUT
Comparator input pin |CMPOIN 13 Input P95 ADINOS
CMPI1IN 19 Input PA3 ADINI1
Comparator output pin | CMPOOUT 36 Output P12 IRQO6
CMP10UT 37 Output P13 IRQO7
D/A converter output |[DAOOUT 11 Output P94 ADINO04 CMPOREF
pin DAIOUT 18 |Output |PA2 ADIN10 CMPIREF
General-purpose /O |P10 34 /0 1RQ04 EXTRGO
Port 1 P11 35 |10 IRQO5 EXTRG1
P12 36 /0 IRQO06 CMPOOUT
P13 37 /0 IRQO7 CMP10UT
P14 38 /0 IRQO8
P16 40 /0 TM1710
P17 41 /0 SBO2
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Function Pin Name Pin /0 Other Pins
No.
General-purpose /O |P20 42 /0 SBT2
Port2 P21 3 |vo SBI2
P22 44 I/0 SBO1
P23 45 /0 SBT1
P24 46 1/0 SBI1
P25 47 /0 SBOO0
P26 48 I/0 SBTO
P27 49 /0 SBIO
General-purpose /O |P31 50 1/0 TMI1IO
Port 3 P32 51 1O TM210
P33 52 /O TM3I0
P34 53 I/0 TMA4I0
P35 55 1/0 TMSIO
P36 57 /0 TMSAIO
P37 58 /0 TMS8BIO
General-purpose /O |P42 59 /0 TM9AIO
Port 4 P43 60 |10 TM9BIO
P46 61 /0 TM10AIO
P47 62 /0 TMI10BIO
General-purpose I/O P51 63 /0 TM7IO
Port 3 P52 64 |10 PWMO0
P53 65 I/0 NPWMO00
P54 66 /0 PWMO1
P55 67 /0 NPWMO1
P56 68 /0 PWMO02
P57 69 /0 NPWMO02
General-purpose /O |P62 70 /0 PWMI10
Port 6 P63 71 1o NPWM10
P64 72 1/0 PWMI11
P65 73 /0 NPWMI11
P66 74 /0 PWM12
P67 75 I/0 NPWMI12
General-purpose /O |P72 77 /0 TM11100
Port 7 P73 79 |10 TMI1101
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Function Pin Name Pin /0 Other Pins
No.
General-purpose /O |P80 1 /O IRQO0
Port 8 P81 2 1/0 IRQO1
P82 3 I/0 IRQO2
P83 4 /0 1RQO3
P85 5 /0 TM1510
General-purpose /O |P90 6 /0 ADINOO
Port 9 P9l 7 |1o ADINOI
P92 8 /0 ADINO02
P93 9 /0 ADINO3
P94 11 /0 ADIN04 CMPOREF DAOOUT
P95 13 /0 ADINOS CMPOIN
P96 14 I/0 ADINO06
P97 15 /0 ADINO7
General-purpose /O |PAO 16 /0 ADINOS
Port A PAL 17 |10 ADINO9
PA2 18 /0 ADIN10 CMPIREF DAIOUT
PA3 19 /0 ADINI11 CMPI1IN
PA4 20 /0 ADINI12
PA5 21 /0 ADINI13
PA6 22 /0 ADIN14
PA7 23 /0 ADINI15
Clock input pin for SCLK 24 Input
on-board debugger
Data I/O pin for on-  |SDATA 25 /0
board debugger
Trigger 1/0O pin for on- | EXTRGO 34 /0 P10 IRQ04
board debugger EXTRGI 35 1o P11 IRQO5
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1.4.2.6 Pin Function Table in MN103SFX1K Series
Pin function table in MN103SFX1K series is shown in Table 1.4-6 .

Table 1.4-6 Pin function table in MN103SFXI1K series

Function Pin Name Pin /0 Other Pins
No.
Power supply pin for |VDD50 25 Input
digital I/O 60
Power supply pin for |AVDDS50 10 Input
analog
GND pin for digital | VSS 23 Input
62
GND pin for analog |AVSS 8 Input
Power supply output |VOUTI18 26 Output
pin for internal circuit
Test signal input pin | NTEST 24 Input
Start sector control NBOOT 20 Input
pin
Reset signal input pin |[NRST 31 /0
(negative logic)
High-speed oscillation | OSCI 22 Input
input pin
High-speed oscillation |OSCO 21 Output
output pin
External interrupt TIRQO00 64 Input P8O
input pin IRQO1 1 Input | P8I
IRQO02 2 Input P82
IRQO3 3 Input P83
IRQO4 27 Input P10 EXTRGO
IRQO5 28 Input P11 EXTRGI1
IRQO06 29 Input P12 CMPOOUT
IRQO7 30 Input P13 CMP10UT
8-bit timer I/O pin T™MI1IO 41 /0 P31
T™M2I0 42 /0 P32
T™M310 43 1/0 P33
TM410 44 1/0 P34
TMSIO 45 /0 P35
16-bit timer /O pin [ TM9AIO 46 /0 P42
TM9BIO 47 /0 P43
TM10AIO 48 1/0 P46
TM10BIO 49 1/0 P47
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Function Pin Name Pin 1/0 Other Pins
No.
Motor control 3-pha- |PWMO00 50 Output P52
ses PWM signal /O [\ypyyph00 51 |Output |P53
P PWMOL1 52 Output P54
NPWMO1 53 Output P55
PWMO02 54 Output P56
NPWMO02 55 Output P57
PWMI10 56 Output P62
NPWM10 57 Output P63
PWMI1 58 Output P64
NPWMI11 59 Output P65
PWMI12 61 Output P66
NPWM12 63 Output P67
Serial clock I/O pin ~ |SBTO 39 1/0 P26
SBT1 36 /0 P23
SBT2 33 /0 P20
SBOO0 38 Output P25
SBO1 35 Output P22
SBO2 32 /0 P17
SBIO 40 Input P27
SBI1 37 Input P24
SBI2 34 Input P21
Analog input pin for | ADINOO 4 Input P90
A/D converter ADINO1 5 Input | P91
ADINO2 6 Input P92
ADINO3 7 Input P93
ADIN04 9 Input P94 CMPOREF DAOOUT
ADINOS 11 Input P95 CMPOIN
ADINO06 12 Input P96
ADINO7 13 Input P97
ADINOS8 14 Input PAO
ADINO09 15 Input PA1
ADINI10 16 Input PA2 CMPIREF DA1OUT
ADINI11 17 Input PA3 CMP1IN
Comparator reference | CMPOREF 9 Input P94 ADINO4 DAOOUT
voltage input pin CMPIREF 16 |mput  |PA2 ADIN10 DA1OUT
Comparator input pin |CMPOIN 11 Input P95 ADINO5
CMPI1IN 17 Input PA3 ADINI1
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Function Pin Name Pin /0 Other Pins
No.
Comparator output pin | CMPOOUT 29 Output P12 IRQO06
CMP10OUT 30 Output P13 IRQO7
D/A converter output |DAOOUT 9 Output P94 ADINO04 CMPOREF
pin DAIOUT 16 |Output |PA2 ADIN10 CMPIREF
General-purpose /O |P10 27 /0 1RQO4 EXTRGO
Port 1 P11 28 |10 IRQO5 EXTRG1
P12 29 /0 IRQO6 CMPOOUT
P13 30 I/0 IRQO7 CMP10OUT
P17 32 1/0 SBO2
General-purpose [/O | P20 33 /0 SBT2
Port2 P21 34 |1o SBI2
P22 35 /0 SBO1
P23 36 I/0 SBTI
P24 37 1/0 SBI1
P25 38 /0 SBOO
P26 39 /0 SBTO
P27 40 /0 SBIO
General-purpose /O | P31 41 1/0 TMI110
Port 3 P32 2 (1o TM210
P33 43 /0 TM3IO
P34 44 /0 TMA410
P35 45 /0 TMSIO
General-purpose /O | P42 46 1/0 TM9AIO
Port 4 P43 47 |10 TM9BIO
P46 48 /0 TM10AIO
P47 49 /0 TM10BIO
General-purpose [/O | P52 50 /0 PWMO00
Port 3 P53 51 |10 NPWMO00
P54 52 1/0 PWMO1
P55 53 /0 NPWMO1
P56 54 /0 PWMO02
P57 55 /0 NPWMO02
General-purpose /O | P62 56 1/0 PWM10
Port 6 P63 57 |10 NPWM10
P64 58 /0 PWMI11
P65 59 /0 NPWMI1
P66 61 /0 PWMI12
P67 63 1/0 NPWMI12
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Function Pin Name Pin /0 Other Pins
No.
General-purpose I/O | P80 64 /0 IRQO00
Port 8 P81 1 1/0 IRQOI
P82 2 /0 TIRQO2
P83 3 /0 TIRQO3
General-purpose [/O  |P90 4 /0 ADINO00
Port 9 P91 s |1o ADINOI
P92 6 /0 ADINO02
P93 7 I/0 ADINO3
P94 9 1/0 ADINO04 CMPOREF DAOOUT
P95 11 /0 ADINO5 CMPOIN
P96 12 /0 ADINO06
P97 13 /0 ADINO7
General-purpose /O |PAO 14 1/0 ADINOS8
Port A PAI 15 |10 ADINO9
PA2 16 /0 ADIN10 CMPIREF DAIOUT
PA3 17 /0 ADINI11 CMPI1IN
Clock input pin for SCLK 18 Input
on-board debugger
Data I/O pin for on-  |SDATA 19 1/0
board debugger
Trigger 1/O pin for on- | EXTRGO 27 1/0 P10 IRQ04
board debugger EXTRGI 28 |10 P11 IRQO5
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1.5 Electrical Characteristics

Electrical characteristics is described.

Hint:
Electrical characteristics given in this section are preliminary and subject to change without notice. When using LSI,
contact our sales office for product specifications.
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1.5.1 Absolute Maximum Ratings

V gs=AV gs=0.0 V

Parameter Symbol Rating Unit

Al External supply voltage 1 V pDsoa -031t0 7.0 v

A2 External supply voltage 2 AV DD50A -0.3t0 7.0

A3 Internal supply voltage V ouTigA -031t02.5

A4 Input pin voltage V1A -0.3 to V ppso 10.3 (Upper limit: 7.0)

AS Input pin voltage for VGA VA -1.5 to V ppso +0.3 (Upper limit: 7.0)

A6 I/O pin voltage V0 -0.3 to V ppso 10.3 (Upper limit: 7.0)

A7 Average output current (I/O pin) |1 gavg +8.0 mA

A8 Peak output current I opEAK +15.0

A9 Operating ambient temperature | T opra -40 to 105 °C

A10 Storage temperature T stGA -40to 125

All Power dissipation Ppa Ta=85 °C 500 mW
Ta=105 °C 330

Note:  The absolute maximum ratings are the limit values beyond which the LSI may be damaged. It is not guarantee
the operation in these conditions. The rating of the average output current is applied for the period of any 100
ms.
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1.5.2 Operating Conditions

Operating Supply Voltage

Vgs=AV g5=0.0 V
Ta=-40 °Cto 105 °C

Parameter Symbol Conditions Rating Unit
MIN TYP MAX
B1 External supply voltage |V ppsg V RrsT 5.0 5.5 v
1
B2 External supply voltage |AV ppso V RST V bD50 5.5
2

tics.

Note:  For the supply voltage detection level V ggt refer to Auto-reset characteristics in 1.5.4 Analog Characteris-

Note: Internal regulator output can not be used for supply to other LSI.

Oscillation circuit

V bps50= AV ppso=V rsTt0 5.5V
Vgs=AV gs=00V
T ,=-40°Cto 105 °C

Parameter Symbol Conditions Rating Unit
MIN |TYP |MAX

B3 |Input frequency FOSC 4 16 MHz

B4 |Internal feedback resistor R g 1.2 MQ

e: manufacturer and perform matching tests enough.

Not A capacity value changes by each oscillator. To decide appropriate capacity value, please consult the oscillator

Res
1 1
osc| = LJosco
IDI
AR |5 | —
Cl o Oscillator Cc2
(Ceramic, crystal) ;,_
777

Figure 1.5-1 Oscillation Circuit

Publication date: April 2018

Downloaded From | Oneyac.com

47


https://www.oneyac.com

MN103SFX1K/X2K/X3K/X5K/X6K/X7K
32-bit Single-chip Microcontroller
PubNo. 232X701-015E

Panasonic

External clock input OSCI (OSCO left open)

V bps50= AV ppso=V rsTt0 5.5V
Vgs=AV gg= 0.0 V
T ,=-40°Cto 105 °C

Parameter Symbol Conditions Rating Unit
MIN TYP MAX

B5 Clock frequency Fep 4 16 MHz

B6 High-level pulse width |twhl 25 ns

B7 Low-level pulse width  |twll 25

B8 Rise time twrl 5 ns

B9 Fall time twfl 5

Note:  Be sure that the clock duty ratio is 45 % to 55 %.

Figure 1.5-2 OSCI input waveform
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DC Characteristics

Power supply current
during operation

Vgs=AV gs=0.0 V
T ,=-40°C to 105 °C
Output pins left open

Parameter Sym- |Conditions Rating Unit
ol TYP MAX
Cl Power supply (Ippi |V ppso=5.0V, 23 mA
current in Fosc=8 MHz, PLL is used,
NO(I;MAL MCLK=72 MHz, IOCLK=36 MHz
mode Peripheral circuits are stopped.
Cc2 | DD2 \'% DD50 :SOV, 40
Fosc=8 MHz, PLL is used,
MCLK=72 MHz, IOCLK=36 MHz
Peripheral circuits are operating
C3 Power supply (Ipp3 |V ppso=5.0V, 10 20
current in Fosc=8 MHz, PLL is used,
SLEEP mode MCLK=72 MHz, IOCLK=36 MHz
Peripheral circuits are operating.
C4 Power supply (Ippsa |V ppso=5.0V, 4 6
current in Fosc=8 MHz, PLL is used,
HALT mode MCLK is stopped, IOCLK is stopped
Peripheral circuits are stopped.
C5 Power supply (Ipps |V ppso=5.0V, Ta=25 °C 150 LA
current in Fosc is stopped, PLL is stop- [ T.—105 ©
Cé6 STOP mode I bpe bed Ta=105 °C 900
Input pin 1 NRST, SCLK, V bps5o= AV ppso =5.0V
SDATA Vgg=AV ¢s=0.0V
T ,=-40°Cto 105 °C
Parameter Sym- |Conditions Rating Unit
sl MIN TYP MAX
Cc7 Input voltage V111 V bpso X0.7 V bD50 \%
High-level
C8 Input voltage Vit Vss V ppso %0.3
Low-level
C9 Internal pull-up |Rio1 [V Dpso=50V, |15 30 60 kQ
resistance VinN=0.0V
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Input pin 2 V bpso= AV ppso =5.0V
NBOOT, NTEST V gg=AV ¢s=0.0 V
T ,=-40°Cto 105 °C
Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
C10 Input voltage V 112 V bpso X0.7 V pDso \%
High-level
Cl1 Input voltage Vi Vss V ppso x0.3
Low -level
Input plIl 3 V pps5o= AV ppso =5.0V
<Only MN103SFX7K / X6K / V gg=AV gg=0.0 V
X5K> T ,=-40 °C to 105 °C
P90 to P93, P96, P97, PAO, PA1
Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
C12 Input voltage V 113 V bpso X0.7 V bpD50 \%
High-level
C13 Input voltage Vi3 Vg V ppso %0.3
Low-level
Cl4 Input leakage I3 +5 nA
current
Cl15 Input voltage V vga1 | VGA is used -1.00 1.00 v
range 1 of VGA Gain=2
Cl6 Input voltage V 1vgaz | VGA is used -0.66 0.66
range 20f VGA Gain =3
C17 Input voltage V 1vgas | VGA is used -0.50 0.50
range 3 of VGA Gain=4
C18 Input voltage V 1vgas | VGA is used -0.40 0.40
range 4 of VGA Gain=5
C19 Input voltage V 1vgas | VGA is used -0.33 0.33
range 5 of VGA Gain =6
C20 Input voltage V vgae | VGA is used -0.25 0.25
range 6 of VGA Gain=8
C21 Input voltage V 1vga7 | VGA is used -0.20 0.20
range 7 of VGA Gain = 10
C22 Input voltage V 1vgas | VGA is used -0.10 0.10
range 8 of VGA Gain = 20
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I/O pin

<MN103SFX7K>

P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to
P67, P72 to P77, P80 to P87, P94, P95, PA2 to PA7, PBO to PB3
<MN103SFX6K>

P10 to P14, P16, P17, P20 to P27, P31 to P37, P42, P43, P46, P47,
P51 to P57, P62 to P67, P72, P73, P80 to P83, P85, P94, P95, PA2 to
PA7

<MN103SFX5K>

P10 to P13, P17, P20 to P27, P31 to P35, P42, P43, P46, P47, P52 to
P57, P62 to P67, P80 to P83, P94, P95, PA2 to PA3
<MN103SFX3K>

P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to
P67, P72 to P77, P80 to P87, P90 to P97, PAO to PA7, PBO to PB3
<MN103SFX2K>

P10 to P14, P16, P17, P20 to P27, P31 to P37, P42, P43, P46, P47,
P51 to P57, P62 to P67, P72, P73, P80 to P83, P85, P90 to P97, PAO to
PA7

<MNI103SFX1K>

P10 to P13, P17, P20 to P27, P31 to P35, P42, P43, P46, P47, P52 to
P57, P62 to P67, P80 to P83, P90 to P97, PAQ to PA3

V bpso= AV ppsp=5.0 V
V gs=AV g5 = 0.0 V
Ta=-40 °C to 105 °C

Parameter Sym- |Conditions Rating Unit
o MIN TYP MAX

C23 Input voltage V 1H4 V bpso X0.7 V pDso \'%
High-level

C24 Input voltage Vs V ss V ppso x0.3
Low-level

C25 Input leakage I1xa +5 pA
current

C26 Internal pull-up |R104 |VDDp5o=50V, |15 30 60 kQ
resistor ViN=0V

C27 Output voltage |V ons |V Dpso=5.0V,1|4.5 \%
High-level oH=-2.5mA

C28 Output voltage |V ors |VbDpso=50V,1 0.5
Low-level oL=2.5mA
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1.5.4  Analog Characteristics

A/DO, A/Dl, A/D2 A% DD50 — AV DD50 =50V
A% SS =AV N 0.0V
Ta=-40°C~ 105 °C

Parameter Symbol |Conditions Rating Unit
MIN TYP MAX

D1 Resolution - 10 Bit

D2 Integral nonlinearity INLE A/D sampling time > +2 LSB
error 139ns

D3 Differential non-linear- |DNLE  |A/D conversion clock +3 LSB
ity error <36 MHz

D4 Zero transition voltage |- -20 20 mV

D5 Full-scale transition - 4980 5020 mV
voltage

D6 A/D conversion time |- Resolution 10-bit 0.44 us

D7 Analog input voltage |V 15 AV gg AV ppsy |V

DS Analog input leakage |1 1o When channel is not +5 LA
current selected

Via=0V~AV ppsg

D9 Power supply current |1 Ap A/D conversion clock 1 mA/unit
during operation =36 MHz
(AVDD50 pin)

D/AO, D/Al A\ DD50 = AV DD50 =50V

A% SS =AV SS = 0.0V
Ta=-40 °C ~ 105 °C

Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
D10 Resolution - 10 Bit
DIl Reference voltage v AV gg v
Low-level REFL DA
D12  |Reference voltage \Y AV ppso
High-level REFH_DA
D13 Integral nonlinearity INLE +3 LSB
error
D14 Differential non-linear- | DNLE +3
ity error
DI15 Zero-scale output volt- |V zg D9 ~D0=ALL"L" -20 20 mV
age
D16  |Full-scale output volt- |V gg D9 ~D0=ALL"H" |4980 5020
age
D17 Settling time T daset 8 us
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D/A0, D/A1 V ppso= AV pps5o=5.0 V
V gg=AV ¢s=0.0 V
Ta=-40°C ~ 105 °C
Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
D18 Power supply current |1 pa 0.04 mA/unit
during operation
(AVDDS50 pin)
VGAO, VGALI V ppso= AV pps5o=5.0 V
V gg=AV ¢s=0.0 V
Ta=-40°C ~ 105 °C
Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
D19 Gain v GAIN setting = 2 times | 1.960 1.995 2.030 Times
vga gainl
D20 A" GAIN setting = 3 times |2.940 2.990 3.040 Times
vga_gain2
D21 v GAIN setting = 4 times |3.920 3.990 4.060 Times
vga gain3
D22 A" GAIN setting= 5 times |4.900 4.985 5.070 Times
vga_gaind
D23 v GAIN setting= 6 times |5.880 5.980 6.080 Times
vga_gain5
D24 A" GAIN setting=8 times |7.840 7.965 8.090 Times
vga_gainb
D25 v GAIN setting= 10 9.800 9.950 10.100 Times
vga_gain7 |times
D26 v GAIN setting= 20 19.600 19.900 20.200 Times
vga_gaing |t1mes
D27 Offset voltage V vea off- |GAIN setting =2,3,4,5 |-60 -25 10 mV
setl times
D28 V vga off- |GAIN setting =6,8,10 |-80 -30 20 mV
et2 times
D29 V yga off- |GAIN setting =20 -120 -40 40 mV
et times
D30  |Settling time T ygaset 0.6 us
D31 Power supply current |1 vga 1.4 mA
during operation
(AVDDS50 pin)
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CMPO, CMP1 A% DD50 = AV DD50 =50V
V gg=AV gs=0.0 V
Ta=-40°C~ 105 °C

Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
D32 Input offset voltage V offset +5 +25 mV
D33 Input dynamic range 50 4950
D34  |Input hysteresis width Hysteresis setting ON 30
D35 Hysteresis setting OFF 0
D36 Response time Noise filter is not used 30 ns
D37  |Power supply current |1 comp 0.3 mA/unit
during operation
(AVDDS50 pin)
Auto reset Vgs=AV g5=0.0V
Ta=-40 °C ~ 105 °C
Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
D38 Power supply voltage |V rsT1 | Atrising 3.6 3.95 43 Vv
detection level 1
D39 Power supply voltage |V rsTo | At falling 35 3.85 4.2 v
detection level 2
D40 Change rate of power |AV ppso 0.2 ms/V
supply voltage
Voo A
V)
5.0 A
43 Operation voltage range
v
36 A
Reset voltage range
A4 >
0 10 X X+1.0  time(ms)

10
i .l

Internal reset Internal reset
reaction time reaction time

Figure 1.5-3 Auto-reset Characteristics
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1.5.5 AC Characteristics

Reset signal input timing V ppso= AV pps5o=5.0 V
A% SS =AV SS = 0.0V
Ta=-40°C ~ 105 °C
Parameter Symbol |Conditions Rating Unit
MIN TYP MAX
El Reset signal pulse t NRSTW 1 us
width
(NRST)
| tnrsTW |
NRST \T\ {
Figure 1.5-4 Reset signal pulse width
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1.5.6 Flash EEPROM E/W Characteristics
A% SS = AVss =0.0 V
Ta=-40 °C ~ 105 °C
Parameter Symbol Conditions Rating Unit
MIN TYP MAX
F1 Power supply voltage | V ppsorpw V RrsT 5.5 v
at E/'W
F2 Ambient temperature |V gprgw -40 105 °C
at E/'W
F3 Permissible rewriting | E pax Large sector (32 KB) | 1,000 Times
times
F4 Permissible rewriting | E vax2 Small sector (8§ KB) |100,000 Times
times
F5 Data retention time | T gorp 10 Years
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1.6 Package Dimension

The package dimension of each series are shown in the following order.
* LQFP 100 pin Figure 1.6-1

*  QFP 100 pin Figure 1.6-2

*  TQFP 80 pin Figure 1.6-3

* LQFP 80 pin Figure 1.6-4

*  TQFP 64 pin Figure 1.6-5

16.00:0.20
14.00:010

Unit :mm

76 a0

¢1.00%

14,0000
16.00:0.20

100 26
L LL
23 |
1.0m 0.50 0.20005

B 0,100

1.4Q:0.00
1.70max

0.10=0.10

SEATING PLANE

0.1 92005

Figure 1.6-1 Package Dimension of LQFP 100 pin

Note:

The external dimensions of the package are subject to change. Before using this product, please obtain product speci-
fications from the sales offices.
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Figure 1.6-2 Package Dimension of QFP 100 pin

Note:

The external dimensions of the package are subject to change. Before using this product, please obtain product speci-
fications from the sales offices.
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Figure 1.6-3 Package Dimension of TQFP 80 pin

Note:

The external dimensions of the package are subject to change. Before using this product, please obtain product speci-
fications from the sales offices.
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Figure 1.6-4 Package Dimension of LQFP 80 pin

Note:

The external dimensions of the package are subject to change. Before using this product, please obtain product speci-
fications from the sales offices.
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Figure 1.6-5 Package Dimension of TQFP 64 pin

Note:

The external dimensions of the package are subject to change. Before using this product, please obtain product speci-
fications from the sales offices.
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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
Panasonic Corporation, 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.

Please consult with our sales staff in advance for information on the following applications, moreover please exchange
documents separately on terms of use etc.: Special applications (such as for in-vehicle equipment, airplanes, aerospace,
automotive 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.

Unless exchanging documents on terms of use etc. in advance, 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.

(4) The products and product specifications described in this book are subject to change without notice for modification
and/or improvement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-
to-date Product Standards in advance to make sure that the latest specifications satisfy your requirements.

(5) 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.

(6) 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.

(7) 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.

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

No.070920
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