MN101EFC3/D3 Series

8-bit Single-chip Microcontroller

]
Panasonic

1.1 Overview

1.1.1 Overview

The MN1O01E series of 8-bit single-chip microcomputers (the memory expansion version of MN101C
series) incorporate multiple types of peripheral functions. This chip series is well suited for in-vehicle
body control, in-vehicle AV, camera, VCR, MD, TV, CD, LD, printer, telephone, home automation,
pager, air conditioner, PPC, fax machine, music instrument and other applications.

This LSI brings to embedded microcomputer applications flexible, optimized hardware configurations
and a simple efficient instruction set.

MN101EFC3D has an internal 76 KB of ROM and 6 KB of RAM. MN101EFC3Y has an internal 76 KB
of ROM and 10 KB of RAM. MN101EFC3G has an internal 128 KB of ROM and 6 KB of RAM.
MN101EFC3Z has an internal 128 KB of ROM and 10 KB of RAM. MN101EFD3D has an internal 76
KB of ROM and 10 KB of RAM. MN101EFD3G has an internal 128 KB of ROM and 10 KB of RAM.
Peripheral functions include 5 external interrupts, 34 internal interrupts including NMI, 12 timer
counters, 4 types of serial interfaces, CAN controller (on MN101EFD3D/G) based on CAN 2.0B, A/D
converter, LCD driver, 2 types of watchdog timer, and data automatic function. The system configura-
tion is suitable for in-vehicle body control microcontroller such as in-vehicle body control, heater control,
relay BOX, or various motor controls.

With 5 oscillation systems (high-speed (internal frequency: 20 MHz), high-speed (crystal/ceramic fre-
guency: max. 10 MHz) / low-speed (internal frequency: 30 kHz), low-speed (crystal/ceramic frequency:
32.768 kHz) and PLL: frequency multiplier of high frequency) contained on the chip, the system clock
can be switched to high-speed frequency input (NORMAL mode), PLL input (PLL mode), or to low-
speed frequency input (SLOW mode). The system clock is generated by dividing the oscillation clock or
PLL clock. The best operation clock for the system can be selected by switching its frequency ratio by
programming. High speed mode has the normal mode which is based on the clock dividing fpll, (fpll is
generated by original oscillation and PLL), by 2 (fpll/2), and the double speed mode which is based on
the clock not dividing fpll.

A machine cycle (minimum instruction execution time) in the normal mode is 200 ns when the original
oscillation fosc is 10 MHz (PLL is not used). A machine cycle in the double speed mode, in which the
CPU operates on the same clock as the external clock, is 100 ns when fosc is 10 MHz. A machine cycle
in the PLL mode and in the double speed mode when the internal oscillation frc is 20 MHz (PLL is not
used) is 50 ns (maximum).
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1.1.2 Product Summary

This manual describes the following model.
Table:1.1.1 Product Summary

Table remarks O: With function -: Without function

Model ROM Size RAM Size | CAN Controller Classification Package
MN101EFC3D 76 KB 6 KB - Flash EEPROM version
MN101EFC3Y 76 KB 10 KB - Flash EEPROM version
MN101EFC3G | 128KB 6 KB - Flash EEPROM version | ToFp064-P-1010D
MN101EFC3Z 128 KB 10 KB - Flash EEPROM version | LQFP064-P-1414
MN101EFD3D 76 KB 10 KB 0 Flash EEPROM version
MN101EFD3G | 128KB 10 KB 0 Flash EEPROM version

Only flash EEPROM version, DMOD pin contains an internal pull-up resistor.
‘ When using ICE version, connect pull-up resistor to DMOD on the target board.
u
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1.2 Hardware Functions

B Feature

- ROM capacity:76 KB to 128 KB
- RAM capacity: 6 KB to 10 KB

- Package: TQFP064-P-1010D (10 mm x 10 mm / 0.5 mm pitch/ Halogen free *)
LQFP064-P-1414 (14 mm x 14 mm / 0.8 mm pitch)
* Panasonic’s “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.
Antimony and its compounds are not added intentionally.

- Machine Cycle:
High-speed mode
0.05 ps/20 MHz (2.7 V10 5.5 V)
0.125 us/8 MHz (1.8 Vt0 5.5 V)
Low-speed mode

62.5 us/32 kHz (1.8 V10 5.5 V)

- Clock Gear Circuit:
Internal system clock speed is changeable by selecting division ratio of oscillation clock.

(Divided by 1, 2, 4, 16, 32, 64, 128)

- Oscillation Circuit: 4 types
High-speed (Internal oscillation: frc), High-speed (crystal/ceramic: fosc),
Low-speed (Internal oscillation: frcs), Low-speed (crystal/ceramic: fx)
High-speed internal oscillation 20 MHz / 16 MHz (selectable)

Low-speed internal oscillation 30 kHz

- Clock Multiplication Circuit:
PLL circuit output clock (fpll) fosc multiplied by 2, 3, 4,5, 6, 8, 10,
1/2xfrc multiplied by 4, 5 enabled
* When clock multiplication circuit is not used, fpll = fosc or fpll = frc

* Selectable from high-speed clock for peripheral functions (fpll-div) fpll, fpll divided by 2, 4, 8, 16
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- Operation Mode
NORMAL mode (high-speed mode)
PLL mode
SLOW mode (low-speed mode)

HALT mode
STOP mode

and operation clock switching

- Operating Voltage: 1.8 Vto 5.5V

- Operation ambient temperature: -40 °C to +85 °C (Product guaranteed 105 °C is available)

- interrupt: 35 sets
<Overrun interrupt>
- Non-maskable interrupt (NMI)
<Timer interrupt>

- Timer 0 interrupt

- Timer 1 interrupt

- Timer 2 interrupt

- Timer 3 interrupt

- Timer 4 interrupt

- Timer 6 interrupt

- Time-base interrupt

- Timer 7 interrupt

- Timer 7 compare register 2 match interrupt
- Timer 8 interrupt

- Timer 8 compare register 2 match interrupt
- PWM overflow interrupt

- PWM under flow interrupt

- Timer 9 compare register 2 match interrupt
- 24H timer interrupt

- Alarm match interrupt

<Serial interrupt>

- CAN interrupt

- LIN interrupt

- Serial O interrupt

- Serial 0 UART reception interrupt
- Serial 1 interrupt

- Serial 1 UART reception interrupt
- Serial 2 interrupt

- Serial 2 UART reception interrupt
- Serial 4 interrupt

- Serial 4 stop condition interrupt

<A/D interrupt>
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- A/D conversion interrupt

<Data automatic transfer interrupt>
- ATC1 interrupt

<Low voltage detection interrupt>
- Low voltage detection interrupt
<External interrupt>

- IRQO : Edge selection, noise filter connectable

- IRQL1 : Edge selection, noise filter connectable

- IRQ2 : Edge selection, noise filter connectable, both edge interrupt

- IRQ3 : Edge selection, noise filter connectable, both edge interrupt

- IRQ4 : Edge selection, noise filter connectable, both edge interrupt, key scan interrupt

- Timer Counter x 12 sets
- General-purpose 8-bit timer x 5 sets
- General-purpose 16-bit timer x 2 sets
- Motor control 16-bit timer x 1 set
- 8-bit free-run timer x 1 set
- Time-base timer x 1 set
- Baud rate timer x 1 set

- 24H timer x 1 set

Timer 0 (General-purpose 8-bit timer)

- Square wave output (Timer pulse output), added pulse (2bit) type PWM output can be output to
large current pin TMOIOB, event count, simple pulse width measurement

- Clock source
fpll-div, fpll-div/4, fpll-div/16, fpll-div/32, fpll-div/64, fpll-div/128,
fs/2, fs/4, fs/8, fslow, external clock, timer A output

- Real-time control
Timer (PWM) output is controlled among the three values: “Fixed to High”, “Fixed to Low”, or
“Hi-Z” at falling edge of external interrupt 0 (IRQO)

Timer 1 (General-purpose 8-bit timer)

- Square wave output (Timer pulse output), event count
16-bit cascade connection (connected with timer 0), timer synchronous output

- Clock source
fpll-div, fpll-div/4, fpll-div/16, fpll-div/32, fpll-div/64, fpll-div/128,
fs/2, fs/4, fs/8, fslow, external clock, timer A output

Timer 2 (General-purpose 8-bit timer)

- Square wave output (Timer pulse output), added pulse (2bit) type PWM output can be output to
large current pin TM210B, event count, simple pulse width measurement,
24-bit cascade connection (connected with timer 0, 1), timer synchronous output
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- Double-buffered compare register (x1)

- Clock source
fpll-div, fpll-div/4, fpll-div/16, fpll-div/32, fpll-div/64, fpll-div/128,
fs/2, fs/4, fs/8, fslow, external clock, timer A output

- Real-time control
Timer (PWM) output is controlled among the three values: “Fixed to High”, “Fixed to Low”, or
“Hi-Z” at falling edge of external interrupt 0 (IRQO)

Timer 3 (General-purpose 8-bit timer)

- Square wave output (Timer pulse output), event count
16-bit cascade connection (connected with timer 2),
32-bit cascade connection (connected with timer 0, 1, 2)

- Double-buffered compare register (x1)

- Clock source
fpll-div, fpll-div/4, fpll-div/16, fpll-div/32, fpll-div/64, fpll-div/128,
fs/2, fs/4, fs/8, fslow, external clock, timer A output

Timer 4 (General-purpose 8-bit timer)

- Square wave output (Timer pulse output), added pulse (2bit) type PWM output,
event count, simple pulse width measurement

- Clock source
fpll-div, fpll-div/4, fpll-div/16, fpll-div/32, fpll-div/64, fpll-div/128,
fs/2, fs/4, fs/8, fslow, external clock, timer A output

Timer 6 (8-bit free-run timer, time-base timer)
8-Dbit free-run timer

- Clock source
fpll-div, fpll-div/22, fpll-div/23, fpll-div/212, fpli-div/213, fs, fslow,
fslow/22, fslow/23, fslow/212, fslow/213

Time-base timer

- Interrupt generation cycle
fpll-div/2’, fpll-div/28, fpll-div/2°, fpll-div/210, fpll-div/213,
fpll-div/2L fslows2”, fslow/28, fslow/2°, fslow/210, fslow/213, fslow/21°

Timer 7 (General-purpose 16-bit timer)

- Clock source
fpll-div, fs, external clock, timer A output, serial O transfer clock output,
timer 6 compare match cycle divided by 1, 2, 4, 16

- Hardware configuration
Double-buffered compare register (x2)
Double-buffered input capture register (x2)
Timer interrupt (x2 vector)

- Timer function
Square wave output (Timer pulse output), high-precision PWM output (cycle/duty continuous
changeable) can be output to large current pin TM710B, timer synchronous output, event count,
input capture function (both edges operable)
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- Real-time control
Timer (PWM) output is controlled among the three values: “Fixed to High”, “Fixed to Low”, or

“Hi-Z” at falling edge of external interrupt 0 (IRQO0)

Timer 8 (General-purpose 16-bit timer)

- Clock source
fpll-div, fs, external clock, timer A output, timer 6 compare match cycle divided by 1, 2, 4, 16

- Hardware configuration
Double-buffered compare register (x2)
Double-buffered input capture register (x1)
Timer interrupt (x2 vector)

- Timer function
Square wave output (Timer pulse output), high-precision PWM output (cycle/duty continuous
changeable) can be output to large current pin TM8IOB, event count, pulse width measurement,
input capture function (both edges operable)
32-bit cascade connection (connected with timer 7), 32-bit PWM output,
Input capture is available in 32-bit cascade

Timer 9 (Motor control 16-bit timer)

- Clock source
fpll-div, fs, external clock, Timer A output divided by 1, 2, 4, 16

- Hardware configuration
Double-buffered compare register (x2)
Timer interrupt (x3 vector)

- Timer function
Square wave output (Timer pulse output), switchable to large current output, complementary 3-
phase PWM output,
Triangle wave and saw tooth wave are supported, dead time insertion available, event count

- Pin output control
PWM output control is possible by external interrupt 0 to 4 (IRQ 0 to 4)
("Hi-z", output data fixed)

Timer A (baud rate timer)
Clock output for peripheral functions

- Clock source
fpll-div divided by 1/1, 2, 4, 8, 16, 32, and fs divided by 2, 4

24H timer

- Clock source (Usable frequency)
fpll (4 MHz, 4.19 MHz, 5 MHz, 8 MHz, 8.38 MHz, 10 MHz, 16 MHz, 16,77 MHz,
20 MHz) fx (32.768 kHz), frc (20 MHz, 16 MHz), frcs (30 kHz)

- Hardware configuration
0.5 seconds counter, minute counter, hour counter
Alarm compare register (in 0.5 seconds, in minutes, in hours) (x1)

Timer interrupt (x2 vector)

- Timer function
Interval function (interrupts every 0.5 seconds, 1 second, 1 minute, 1 hour, 24 hours)

Alarm function
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- Watchdog timer

- Overrun detection cycle is selectable from fs/216, fs/218 f5/220
- Forced to reset inside LSI by hardware when a software processing error is detected twice

- Watchdog timer2

- Overrun detection cycle is selectable from fres/2%, fres/2®, fres/28, fres/2”, fres/28, fres/29,
fres/210, fres/21L, fres/212, fres/213, fres/214, fres/21o

- Forced to reset inside LSI by hardware when a software processing error is detected twice

- Synchronous output function (Timer synchronous output, interrupt synchronous output)

- Latch data is output from port 8 at the event timing of synchronous output signal of timer 1,
timer 2, timer 7, or external interrupt2 (IRQ2)

- A/D converter 10 bit x 12 channels
- Data automatic transfer 1 system
ATC1
Data is automatically transferred in all memory space
- External interrupt activation/internal event activation/software activation
- Max. 255 byte continuous transfer
- Serial continuous transmission and reception is supported

- Burst transfer function (Including interrupt emergency stop)

- CAN Controller
- Channels: 1 channel
- CAN 2.0B specification basis
- Communication method: NRZ (Non-Return to Zero)
- Transmission line: Bidirectional 2-wire serial communication
- Communication speed: Max. 1 Mbps
- Data length: 0 to 8 byte
- Message frame: Standard frame and extended frame are supported
Standard frame format ID: 11 bits
Extended frame format ID: 29 bits
- Buffer size: 32 messages (32 x 132 bit)
- Interrupt 1 set
- Interrupt source

Transition from bus off state to error active state, or back transition
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- Transition from warning error condition (error counter indicates 96 or more) to warning
error condition released (error counter indicates less than 96) or back transition

- Transmission completion

- Transmission/reception error (Ack/Form/Stuff/Bit1/Bit0/CRC errors)

- Serial Interface: 4 systems
Serial 0 (Hardware LIN / Full duplex UART / Synchronous serial interface)
Synchronous serial interface

- Transfer clock source
fpll-div/2, fpll-div/4, fpll-div/16, fpll-div/64, fs/2, fs/4,
Timer 0 to 4, Timer A output divided by 1, 2, 4, 8, 16, External clock

- MSBJ/LSB first selectable, 1 to 8 bits of arbitrary transfer

- Continuous transmission, continuous reception, continuous transmission and reception are
available.

Full duplex UART (Baud rate timer: selected from timer O to 4, or timer A)
- Parity check, overrun error/framing error are detected
- Transfer bits 7 to 8 are selectable

- Hardware LIN
Synch Break generation, Wake-up detection, Synch Break detection, Synch Field measurement
are available

Serial 1 (Full duplex UART / Synchronous serial interface)
Synchronous serial interface

- Transfer clock source
fpll-div/2, fpll-div/4, fpll-div/16, fpll-div/64, fs/2, fs/4,
Timer O to 4, Timer A output divided by 1, 2, 4, 8, 16, External clock

- MSB/LSB first selectable, 1 to 8 bits of arbitrary transfer

- Continuous transmission, continuous reception, continuous transmission and reception are
available.

Full duplex UART (Baud rate timer: selected from timer O to 4, or timer A)
- Parity check, overrun error/framing error are detected

- Transfer bits 7 to 8 are selectable

serial 2 (Full duplex UART / Synchronous serial interface)
Synchronous serial interface

- Transfer clock source
fpll-div/2, fpll-div/4, fpll-div/16, fpll-div/64, fs/2, fs/4,
Timer 0 to 4, Timer A output divided by 1, 2, 4, 8, 16, External clock

- MSB/LSB first selectable, 1 to 8 bits of arbitrary transfer

- Continuous transmission, continuous reception, continuous transmission and reception are
available.
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Full duplex UART (Baud rate timer: selected from timer O to 4, or timer A)

- Parity check, overrun error/framing error are detected

- Transfer bits 7 to 8 are selectable

Serial 4 (Multi master 11C / Synchronous serial interface)
Synchronous serial interface

- Transfer clock source
fpll-div/2, fpll-div/4, fpll-div/8, fpll-div/32, fs/2, fs/4,
Timer 0 to 4, Timer A output divided by 1, 2, 4, 8, 16, External clock

- MSBJ/LSB first selectable, 1 to 8 bits of arbitrary transfer

- Continuous transmission, continuous reception, continuous transmission and reception are
available.

Multi master IIC
- 7, 10-bit slave address is settable

- General call communication mode is supported

- Auto reset circuit

- Low voltage detection circuit

- Clock monitoring function

- LED driver: 6 sets

- LCD driver
LCD driver pins
Segment output: Max. 32 pins (SEG0-31)

SEGO0-31 can be switched to I/O port in pins.
(Note) At reset, SEG0-31 are input ports.

Common output pins: 4 pins

COMO-3 can be switched to I/O port in pins.
Display mode selection

Static

1/2 duty, 1/2 bias

1/3 duty, 1/3 bias

1/4 duty, 1/3 bias

Publication date: November 2015 10



MN101EFC3/D3 Series

8-bit Single-chip Microcontroller

]
Panasonic

LCD driver clock

- When source clock is main clock (fpll)
1/218 1721717216 1/21° 1/214 11213 1/212 1/211

- When source clock is sub clock (fslow)
1/29,1/28 1127 1/28

- Timer 0 to 4, Timer A output

LCD power

LCD power is separated from Vppsgq (can be used when VLC1 < Vppsg)

Supply voltage can be selected externally.

(External supply voltage is supplied from VLCL1, VLC2, and VLC3 pins, or
can be used by dividing the voltage added to VLC1 pin by internal resistor.)

- Ports

1/0 ports 54 pins
LCD segment 32 pins
LCD common 4 pins
CAN 4 pins
Serial 15 pins
Timer 1/0 21 pins
A/D input 12 pins
External interrupt 5 pins
LCD power 3 pins
LED (large current) driver 6 pins
High-speed oscillation 2 pins
Low-speed oscillation 2 pins

Special pins 10 pins
Operating mode input pins 3 pins
Reset input pins 1 pin
Analog reference voltage input pin 1 pin
Power pins 4 pins
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1.3 Pin Description

1.3.1 Pin configuration
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Figure:1.3.1 Pin Configuration
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1.3.2

MN101EFC3/D3 Series

8-bit Single-chip Microcontroller
PubNo. 216C3-014E

Pin Specification

Table:1.3.1 Pin Specification

Pins Special functions 110 D;roi(;triooln coF:'nitr:ol Function Description
P00 LEDO OCD_DATA | infout | PODIRO | POPLUDO | LEDO: LED driver pin O OCD_DATA: On-board programmer Data pin
PO1 LED1 TM9IOB | infout | PODIR1 | POPLUD1 | LED1: LED driver pin 1 TM9IOB: Timer 9 I/O
OCD_CLK OCD_CLK: On-board programmer Clock supply pin
P02 LED2 TM710B infout | PODIR2 | POPLUD2 | LED2: LED driver pin 2 TM7I0B: Timer 7 1/0
SBIOA RXDOA SBIOA: Serial 0 data input RXDOA: UARTO data input
P03 LED3 TM8IOB infout | PODIR3 | POPLUD3 [ LED3: LED driver pin 3 TMB8IOB: Timer 8 I/O
SBOOA TXDOA SBOOA: Serial 0 data output TXDOA: UARTO data I/O
P04 LED4 TMO0IOB infout | PODIR4 | POPLUD4 | LEDA4: LED driver pin 4 TMOIOB: Timer 0 I/O
TM2I10B SBTOA TM2IOB: Timer 2 1/O SBTOA: Serial 0 clock I/O
P05 LED5 infout | PODIR5 | POPLUDS | LEDS5: LED driver pin 5
P20 IRQO infout | P2DIRO P2PLUO | IRQO: External interrupt O
P21 IRQ1 infout | P2DIR1 P2PLU1 | IRQ1: External interrupt 1
P22 IRQ2 infout | P2DIR2 P2PLU2 | IRQ2: External interrupt 2
P23 IRQ3 infout | P2DIR3 P2PLU3 | IRQ3: External interrupt 3
P24 IRQ4 infout | P2DIR4 P2PLU4 | IRQ4: External interrupt 4
P25 0OSC1 infout | P2DIR5 P2PLU5 | OSC1: Ceramic / crystal high-speed clock input
P26 0osc2 infout | P2DIR6 P2PLU6 | OSC2: Ceramic / crystal high-speed clock output
P27 NRST infout | P2DIR7 P2PLU7 | NRST: Reset
P50 SBO1A TXD1A infout | P5DIRO | P5PLUDO | SBO1A: Serial 1 data output TXD1: UART1 data input
SEG15 SEG15: Segment 15 output
P51 SBI1A RXD1A infout | P5DIR1 | PSPLUD1 | SBI1A: Serial 1 data input RXD1A: UART1 data output
SEG16 SEG16: Segment 16 output
P52 SBT1A SEG17 infout | P5DIR2 | PS5PLUD2 | SBT1A: Serial 1 clock I/O SEG17: Segment 17 output
P53 SEG18 CTXA infout | P5DIR3 | PSPLUD3 | SEG18: Segment 18 output CTXA: CAN data transmission pin A
P54 SEG19 CRXA infout | P5DIR4 | P5SPLUD4 | SEG19: Segment 19 output CRXA: CAN data reception pin A
P55 SEG20 AN11 infout | P5DIR5 | PSPLUD5 | SEG20: Segment 20 output AN11: Analog 11 input
P56 SEG21 AN10 infout | P5DIR6 | PSPLUD6 | SEG21: Segment 21 output AN10: Analog 10 input
P57 SEG22 AN9 infout | P5DIR7 | PSPLUD7 | SEG22: Segment 22 output AN9: Analog 9 input
P62 | TM1IOB SEG14 infout | R6DIR2 | P6PLU2 | TM1IOB: Timer 1 /O SEG14: Segment 14 output
P63 TM3IOB SEG13 in/out | R6DIR3 P6PLU3 | TM3IOB: Timer 3 I/O SEG13: Segment 13 output
P64 | TM4IOB SEG12 infout | R6DIR4 | P6PLU4 | TM4IOB: Timer 4 I/O SEG12: Segment 12 output
P65 SBO2A TXD2A infout | R6DIR5 | P6PLU5S | SBO2A: Serial 2 data output TXD2A: UART2 data output
SEG11 SEG11: Segment output 11
P66 SBI2A RXD2A infout | R6DIR6 | P6PLU6 | SBI2A: Serial 2 data output RXD2A: UART2 data input
SEG10 SEG10: Segment output 10
P67 SBT2A SEG9 infout | R6DIR7 P6PLU7 | SBT2A: Serial 2 clock I/O SEG9: Segment output 9
P70 KEYO SBI4A infout | P7DIRO | P7PLUDO | KEYO: KEY interrupt input O SBI4A: Serial 4 data output
SEG8 SEG8: Segment output 8
P71 KEY1 SBO4A infout | P7DIR1 | P7PLUD1 | KEY1: KEY interrupt input 1 SBO4A: Serial 4 data output
SDA4A SEG7 SDA4A: IIC4 data I/O SEG7: Segment output 7
P72 KEY2 SBT4A infout | P7DIR2 | P7PLUD2 | KEY2: KEY interrupt input 2 SBT4A: Serial 4 clock I/O
SCL4A SEG6 SCL4A: IIC clock I/O SEG6: Segment output 6
P73 KEY3 SEG5 infout | P7DIR3 | P7PLUD3 | KEY3: KEY interrupt input 3 SEGB5: Segment output 5
P74 KEY4 SEG4 infout | P7DIR4 | P7PLUDA4 | KEY4: KEY interrupt input 4 SEG4: Segment output 4
P75 KEY5 SBO1B infout | P7DIR5 | P7PLUD5 | KEY5: KEY interrupt input 5 SBO1B: Serial 1 data output
TXD1B SEG3 TXD1B: UART1 data output SEG3: Segment output 3
P76 KEY6 SBI1B infout | P7DIR6 | P7PLUD6 | KEY6: KEY interrupt input 6 SBI1B: Serial 1 data output
RXD1B SEG2 RXD1B: UART1 data input SEG2: Segment output 2
P77 KEY7 SBT1B infout | P7DIR7 | P7PLUD7 | KEY7: KEY interrupt input 7 SBT1B: Serial 1 clock I/O
SEG1 SEG1: Segment output 1
P80 SDO0 TM90DO | infout | P8DIRO P8PLUO | SDOO: Timer synchronous output 0 TM9ODO: Timer 9 output
SEGO SEGO: Segment output O
P81 SDO1 TM90D1 | in/out | P8DIR1 P8PLU1 | SDO1: Timer synchronous output 1 TM9OD1: Timer 9 output
COMO COMO: LCD common output
P82 SDO2 TM90D2 | in/out | P8DIR2 P8PLU2 | SDO2: Timer synchronous output 2 TM9OD2: Timer 9 output
COM1 COML1: LCD common output
P83 SDO3 TM90D3 | in/out | P8DIR3 P8PLU3 | SDO3: Timer synchronous output 3 TM90D3: Timer 9 output
CcomM2 COM2: LCD common output
P84 SDO4 TM90D4 | infout | P8DIR4 P8PLU4 | SDO4: Timer synchronous output 4 TM9OD4: Timer 9 output
COM3 COM3: LCD common output
P85 SDO5 TM9OD5 | infout | P8DIR5S P8PLU5 | SDO5: Timer synchronous output 5 TM9OD5: Timer 9 output
VLC3 VLC3: LCD power
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Pins Special functions 110 D;roicitriooln coF:'nitr:ol Function Description

P86 SDO6 CRXB infout | P8DIR6 P8PLU6 | SDO6: Timer synchronous output 6 CRXB: CAN data reception pin B
VLC2 VLC2: LCD power

P87 SDO7 CTXB infout | P8DIR7 P8PLU7 | SDO7: Timer synchronous output 7 CTXB: CAN data transmission pin B
VLC1 VLC1: LCD power

P90 Xi in/out | P9DIRO PO9PLUO | XI: Ceramic / crystal low-speed clock input

PO1 X0 inout | P9DIR1 P9PLU1 | XO: Ceramic / crystal low-speed clock output

P94 AN8 SEG23 infout | P9DIR4 P9PLU4 | AN12: Analog 8 input SEG29: Segment output 23

PAO ANO TMOIOA infout | PADIRO | PAPLUDO | ANO: Analog O input TMOIOA: Timer 0 I/O
SEG24 SEG24: Segment output 24

PA1 AN1 TM1IOA | infout | PADIR1 | PAPLUD1 [ AN1: Analog 1 input TM1IOA: Timer 1 1/O
SEG25 SEG25: Segment output 25

PA2 AN2 TM2IOA | infout | PADIR2 | PAPLUD2 [ AN2: Analog 2 input TM2IOA: Timer 2 I/O
SEG26 SEG26: Segment output 26

PA3 AN3 TM3IOA infout | PADIR3 | PAPLUD3 | AN3: Analog 3 input TMBIOA: Timer 3 1/0
SEG27 SEG27: Segment output 27

PA4 AN4 TM4I0A infout | PADIR4 | PAPLUD4 | AN4: Analog 4 input TMA4I0A: Timer 4 1/0
SEG28 SEG28: Segment output 28

PA5 AN5 TM710A infout | PADIR5S | PAPLUDS5 | AN5: Analog 5 input TM7IOA: Timer 7 1/0
SEG29 SEG29: Segment output 29

PA6 AN6 TM8IOA | infout | PADIR6 | PAPLUDG6 | ANG: Analog 6 input TMB8IOA: Timer 8 I/O
SEG30 SEG30: Segment output 30

PA7 AN7 TMOIOA | infout | PADIR7 | PAPLUD7 [ AN7: Analog 7 input TMOIOA: Timer 9 I/O
SEG31 SEG31: Segment output 31
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1.3.3

MN101EFC3/D3 Series

8-bit Single-chip Microcontroller
PubNo. 216C3-014E

Pin Functions

Table:1.3.2 Pin Functions

Pins Pin No. 110 Other Functions Functions Descriptions

VSS 10, 18 - Power supply pins Supply 1.8 Vto 5.5 V to VDD50, and 0 V to VSS.

VDD50 13 Connect 0.1 uF and more than 1 uF of bypass capacitor
for internal power stabilization.

VvDD18 15 - Internal power output pin | Outputs internal power voltage 1.8 V. Connect 0.1 uF and
1 pF of bypass capacitor between VDD18 and VSS pins
for internal power stabilization. This is the power pin for
microcontroller internal power supply. Do not connect
external power supply from this pin.

OsC1 11 Input |P25 High-speed operation Connect these oscillation pins to ceramic oscillator or

clock input pin crystal oscillator for high-speed operation clock.

0SC2 12 Output |P26 High-speed operation For external clock input, input to OSC1 and open OSC2.

clock output pin The chip will not operate with an external clock when
using either STOP mode or SLOW mode.

Xl 8 Input  |P90 Low-speed operation Connect these oscillation pins to ceramic oscillator or

clock input pin crystal oscillator for low-speed operation clock.

X0 9 Output P91 Low.speed operation For external clock input, input to Xl and open XO. The

clock output pin chip will not operate with an external clock when using
STOP mode.

NRST 7 Input | P27 Reset pin This pin resets the chip at power on, is allocated as P27

[Active low] and contains an internal pull-up resistor (Type. 50 kQ).
Setting this pin low initializes the internal state of the LSI.
Thereatfter, setting the input to high releases the reset.
The hardware waits for the system clock to stabilize, then
processes the reset interrupt.
Also, if “0” is written to P27 and the reset is initiated by
software, a low level will be output. The output has an
Nch open-drain configuration. If a capacitor is to be
inserted between NRST and VSS, it is recommended that
a discharge diode be placed between NRST and Vppsg.

ATRST 6 Input Auto reset setting pin Input “H” to enable auto reset function and “L” to disable
this function

P00 19 lfe} LEDO OCD_DAT |1/O port 0 6-bit CMOS tri-state /O port.

A Each bit can be set individually as either an input or out-

PO1 20 LED1 TM9IOB put by the PODIR register.

oCD CL A pull-up /pull-down resistor for each bit can be selected
K individually by the POPLUD register.
A pull-up/down resistor connection for each port can be
Po2 21 LED2 TM7108B selected individually by the SELUD register. (However,
SBIOA RXDOA pull-up and pull-down resistors cannot be mixed.) At

P03 22 LED3 TM8IoB reset, the input mode is selected and pull-up resistors are
SBOOA |TXDOA disabled (high impedance).

P04 23 LED4 TMOIOB
TM2I0OB [SBTOA

P05 24 LED5

P20 25 110 IRQO 1/0O port 2 7-bit CMOS tri-state 1/O port.

P21 26 IRQ1 Each bit can be set individually as either an input or out-

p22 27 IRQ2 put bﬁl the P2D|Rfregisterr]. X . | 4 ndvidual
A pull-up resistor for each bit can be selected individually

P23 28 IRQ3 by the P2PLU register.

P24 29 IRQ4 At reset, the input mode is selected and pull-up resistors

P25 1n 0scC1 are disabled (high impedance)

P26 12 0sc2

P27 7 Input  |NRST Input port 2 P27 is an Nch open-drain port. When “0” is written and
the reset is initiated by software, a low level will be output.
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MN101EFC3/D3 Series

8-bit Single-chip Microcontroller
PubNo. 216C3-014E

Pins Pin No. 110 Other Functions Functions Descriptions
P50 52 110 SBO1A |TXD1A 1/0 port 5 8-bit CMOS tri-state /O port.
SEG15 Each bit can be set individually as either an input or out-
P51 53 SBI1A RXD1A put by the P5DIR register.
SEG16 A pull-up /pull-down resistor for each bit can be selected
individually by the PSPLUD register.
P52 54 SBT1A |SEGLY A pull-up/down resistor connection for each port can be
P53 55 SEG18 |CTXA selected individually by the SELUD register. (A pull-up/
P54 56 SEG19 |[CRXA pull down can not be mixed.) At reset, the input mode is
P55 57 SEG20 |AN11 selected and pull-up resistors are disabled (high imped-
P56 58 SEG21 |AN10 ance)
P57 59 SEG22 |AN9
P62 51 lfe} TM1IOB [SEG14 1/0 port 6 6-bit CMOS tri-state /O port.
P63 50 TM3IOB |SEG13 Each bit can be set individually as either an input or out-
P64 49 TM4I0B |SEG12 put by the P§DIR register. . o
P65 48 SBO2A | TXD2A A pull-up resistor f_or each bit can be selected individually
by the P6PLU register.
SEGL At reset, the input mode is selected and pull-up resistors
P66 47 SBI2A RXD2A are disabled (high impedance)
SEG10
P67 46 SBT2A |SEG9
P70 45 lfe} KEYO SBI4A 1/0 port 7 8-bit CMOS tri-state 1/O port.
SEGS8 Each bit can be set individually as either an input or
P71 44 KEY1 SBO4A output by t_he P7DIR register._ A _pL_JII-up Ipull-down resistor
SDA4A  |SEGT l;zrgie;?gr bit can be selected individually by the P7PLUD
P72 43 KEY2 SBT4A A pull-up/down resistor connection for each port can be
SCL4A  |SEG6 selected individually by the SELUD register. (A pull-up/
P73 42 KEY3 SEG5 pull down can not be mixed.) At reset, the input mode is
P74 41 KEY4 SEG4 selected and pull-up resistors are disabled (high
P75 40 KEY5 |SBO1B impedance)
TXD1B |[SEG3
P76 39 KEY6 SBI1B
RXD1B |SEG2
P77 38 KEY7 SBT1B
SEG1
P80 37 lfe} SDOO0 TM90DO |I/O port 8 8-bit CMOS tri-state 1/O port.
SEGO Each bit can be set individually as either an input or out-
A pull-up resistor for each bit can be selected individually
COMO )
by the P8PLU register.
P82 S SDO2 TM90D2 At reset, the input mode is selected and pull-up resistors
COoM1 are disabled (high impedance)
P83 34 SDO3 TM90D3
COomM2
P84 33 SDO4 TM90D4
com3
P85 32 SDO5 TM90D5
VLC3
P86 31 SDO6 CRXB
VLC2
P87 30 SDO7 CTXB
VLC1
P90 8 110 Xl 1/0 port 9 3-bit CMOS tri-state 1/O port.
P91 9 X0 Each bit can be set individually as either an input or out-
P94 60 ANS SEG23 put by the P9_DIR register. _ o
A pull-up resistor for each bit can be selected individually
by the P9PLU register.
At reset, the input mode is selected and pull-up resistors
are disabled (high impedance)
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MN101EFC3/D3 Series

8-bit Single-chip Microcontroller
PubNo. 216C3-014E

Pins Pin No. 110 Other Functions Functions Descriptions
PAO 61 110 ANO TMOIOA  [I/O port A 8-bit CMOS tri-state /O port.
SEG24 Each bit can be set individually as either an input or
PAL 62 AN1 TM1IOA output by the PADIR register. A pull-up /pull-down resistor
SEG25 for each bit can be selected individually by the PAPLUD
register.
PA2 63 AN2 TM2I0A A pull-up/down resistor connection for each port can be
SEG26 selected individually by the SELUD2 register. (A pull-up/
PA3 64 AN3 TM3IOA pull down can not be mixed.) At reset, the input mode is
SEG27 selected and pull-up resistors are disabled (high
PA4 1 AN4 TM4I0A impedance)
SEG28
PAS5 2 AN5 TM7I0A
SEG29
PAG 3 AN6 TMB8IOA
SEG30
PA7 4 AN7 TM9OIOA
SEG31
SBOOA 22 110 P03 TXDOA Serial interface Transmission data output pins for serial interface 0, 1, 2,
TM8IOB |LED3 transmission and 4.
SBO1A 52 P50 SEG15 data output pins The output configuration, either COMS push-pull or Nch
TXDI1A open-drain can be selected by the POODC, P50DC,
P60DC, and P70ODC registers.
SBO1B 40 P75 SEG3 Pull-up resistor can be selected by the POPLUD,
TXD1B |KEY5 P5PLUD, P6PLU and P7PLUD registers.
SBO2A 48 P65 SEG11 Select the output mode by the PODIR, P5DIR, P6DIR and
TXD2A P7DIR registers to select serial data output by the serial
SBO4A 44 P71 SEG7 mode register 1 (SCOMD1, SC1MD1, SC2MD1 to
SDA4A |KEY1 SC4MD1).
These can be used as normal I/O pins when the serial
interface is not used.
SBIOA 21 110 P02 RXDOA Serial interface Reception data input pins for serial interface 0, 1, 2, and
TM7IOB |LED2 reception 4.
SBI1A 53 P51 SEG16 data input pins Pull-up resistor can be selected by the POPLUD,
RXD1A P5PLUD, P6PLU and P7PLUD registers.
Select input mode by the PODIR, P5DIR, P6DIR and
SBI1B 39 P76 SEG2 P7DIR registers to select serial data input by the serial
RXD1B |KEY6 mode register 1 (SCOMD1, SCIMD1, SC2MD1 to
SBI2A 47 P66 SEG10 SC4MD1).
RXD2A These can be used as normal 1/0O pins when the serial
SBI4A 45 P70 SEGS interface is not used.
KEYO
SBTOA 23 110 P04 TM2IOB |Serial interface Clock I/0 pins for serial interface 0, 1, 2, and 4.
TMOIOB |LED4 clock 1/0 pins The output configuration, either CMOS push-pull or Nch
SBT1A 54 P52 SEG17 open-drain can be selected with the POODC, P50DC,
P60ODC, and P70DC registers.
SBT1B 38 P17 SEGL Pull-up resistor can be selected by the POPLUD,
KEY7 PSPLUD, P6PLU and P7PLUD registers.
SBT2A 46 P67 SEG9 Select input mode or output mode by the PODIR, P5DIR,
SBT4A 43 P72 SEG6 P6DIR and P7DIR registers and serial data output mode
SCL4A |KEY2 by serial mode register 1 (SCOMD1, SC1MD1, SC2MD1
to SC4MD1) according to the communication mode.
These can be used as normal 1/O pins when the serial
interface is not used.
TXDOA 22 Output [P03 SBOOA UART transmission In the serial interface 0, 1, and 2 in UART mode, these
TMSIOB |LED3 data output pins pins are configured as the transmission data output pin.
TXD1A 52 P50 SEG15 The outpyt configuration, eithgr CMOS push-pull or Nch
SBO1A open-drain can be selected with the POODC, P50DC,
TXD1B 40 P73 SEG3 EGE)DC’ ar?dt P7OD(15:> reglIStetrS(.j by the POPLUD
ull-up resistor can be selected by the ,
SBO1B \KEYS P5PLUD, P6PLU, and P7PLUD registers.
TXD2A 48 P65 SEG11 Select output mode by the PODIR, P5DIR, P6DIR and
SBO2A P7DIR registers to select serial data output by the serial
mode register 1 (SCOMD1 to SC2MD1).
These can be used as normal 1/0O pins when the serial
interface is not used.
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Pins Pin No. 110 Other Functions Functions Descriptions
RXDOA 21 Input |PO2 SBIOA UART reception In the serial interface 0, 1, and 2 in UART mode, these
TM7I0B |LED2 data input pins pins are configured as the reception data input pin.
RXD1A 53 P51 SEG16 Pull-up resistor can be selected by the POPLUD,
SBI1A P5PLUD, P6PLU, and P7PLUD registers.
Select input mode by the PODIR, P5DIR, P6DIR and
RXD1B 39 P76 SEG2 P7DIR registers to select serial data input by the serial
SBI1B  |KEY6 mode register 1 (SCOMD1 to SC2MD1).
RXD2A 47 P66 SEG10 These can be used as normal 1/0O pins when the serial
SBI2A interface is not used.
SDA4A 44 110 P71 SEG7 1IC data I/0O pins In the serial interface 4 in 1IC mode, these pins are config-
SBO4A |KEY1 ured as the data input / output pin.
For the output configuration, select Nch open-drain by the
P70DC register to select pull-up resistor by the P7PLUD
register.
Select output mode by the P7DIR register to select serial
data input / output by the serial mode register 1
(SC4MD1).
These can be used as normal I/0O pins when the serial
interface is not used.
SCL4A 43 110 P72 SEG6 1IC clock I/0 pins In the serial interface 4 in 1IC mode, these pins are config-
SBT4A |KEY2 ured as the clock input / output pin.
For the output configuration, select Nch open-drain by the
P70DC register to select pull-up resistor by the P7PLUD
register.
Select output mode by the P7DIR register to select clock
data input / output by the serial mode register 1
(SC4MD1).
These can be used as normal I/O pins when the serial
interface is not used
CTXA 55 Output [P53 SEG18 CAN data transmission  |CAN controller transmission data output pin.
CTXB 30 P87 SDO7 pins Pull-up resistor can be selected by the P8PLU and
VLC1 P5PLUD registers. Nch open-drain can be selected by the
P8ODC and the P50DC registers.
Select CAN output by the CANPMD register to select out-
put mode by the P8DIR and P5DIR registers.
These can be used as normal I/0 pins when the CAN
controller is not used.
CRXA 56 Input  |P54 SEG19 CAN data reception CAN controller reception data input pin.
CRXB 31 P86 SDO6 pins Pull-up resistor can be selected by the P8PLU and
VLC2 P5PLUD registers. Nch open-drain can be selected by the
P8ODC and the P50DC registers.
Select CAN input by the CANPMD register to select input
mode by the P8DIR and P5DIR registers.
These can be used as normal 1/0O pins when the CAN
controller is not used.
TMOIOA 61 l{e] PAO ANO Timer 1/O pins Event count clock input, timer output, and PWM signal
SEG24 output pins for 8-bit timer O to 4.
TMoio8 2 Po4 SBTOA To use these pins for event clock input, input mode can be
TM2I0B | LED4 selected by the PODIR, P6DIR, PADIR, TMCKSEL1,
TMLIOA 162 PAL AN1 TMINSELL, and TMINSEL2 registers.
SEG25
TM1IOB 51 P62 SEG14 In input mode, pull-up resistors can be selected by the
TM2I0A 63 PA2 SEG26 POPLUD, P6PLU, and PAPLUD register.
AN2
TM2I0B 23 P04 SBTOA . ) .
To use these pins for timer output or PWM signal output,
TMOIOB | LED4 select special function pins by the port 0 output mode reg-
TM3IOA 64 PA3 AN3 ister, port 6 output mode register, and port A output mode
SEG27 register (POOMD1, POOMD2, P60OMD, and PAOMD1) to
TM3IOB 50 P63 SEG13 select output mode by the PODIR, P6DIR, and PADIR
TM4I0A 1 PA4 AN4 registers.
SEG28 )
TMAIOB 49 P64 SEG12 These can.be used as normal I/O pins when not used as
timer 1/O pins.
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Pins Pin No. 110 Other Functions Functions Descriptions
TM710A 2 1/0 PA5 AN5 Timer 1/O pins Event count clock input, timer output, and PWM signal
SEG29 output pins for 16-bit timer 7, 8, and 9.
TM7I0B 21 P02 RXDOA To use these pins for event clock input,_input mode can be
SBIOA LEDO2 sel_ected by the PODIR an_d PADIR registers.
In input mode, pull-up resistors can be selected by the
TMBIOA |3 PAG ANG POPLUD and PAPLUD register.
SEG30 To use these pins for timer output or PWM signal output,
TM8IOB 22 P03 TXDOA select special function pins by the port 0 output mode reg-
SBOOA |LED3 ister and port A output mode register (POOMD1,
TM9IOA 4 PA7 AN7 PAOMD1) to select output mode by the PODIR and
SEG31 PADIR registers.
These can be used as normal I/0 pins when not used as
TM9IOB 20 PO1 OCD_CLK timer /0 pins.
LED1
TM90DO0 37 Output |P80 SEGO Timer output pins Timer output and PWM signal output pins for 16-bit timer
SD00 7,8, and 9.
TM90D1 36 P81 COMO To use thes_e pins fc_)r timer output or PWM sigr_1a| output,
SDO1L select special function pins by the P8BOMD register to
select output mode by the P8DIR register.
TMo0D2 35 P82 comi These can be used as normal 1/0O pins when not used as
SDbo2 timer 1/0 pins.
TM90D3 34 P83 COM2
SDO3
TM90D4 33 P84 COM3
SDO4
TM90D5 32 P85 VCL3
SDO5
SDOO0 37 Output |P80 SEGO Synchronous 8-bit synchronous output pins.
TM90ODO output pins Synchronous output for each bit can be selected individu-
SDO1 36 P81 COMO ally by the port 8 synchronous output control register
TM9I0D1 (P8SYO). To use these pins for synchronous output, set
output mode by the P8DIR register.
sboz 35 P82 comi These pins can be used as normal I/0 pins when not
TM90D2 used as synchronous output pins.
SDO3 34 P83 COM2
TM90D3
SDO4 33 P84 COM3
TM90D4
SDO5 32 P85 VCL3
TM90D5
SDO6 31 P86 VCL2
CRXB
SDO7 30 P87 VCL1
CTXB
Vref+ 5 - Plus power supply pin for | Reference power supply pin for the A/D converter.
A/D converter This pin is generally used as Vg, = Vppso.
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Pins Pin No. 110 Other Functions Functions Descriptions
ANO 61 Input |PAO TMOIOA |Analog input pins Analog input pins for 12-channel, 10-bit A/D converter.
SEG24 These pins can be used as normal I/O pins when not
AN1 62 PAL TM1IOA used as analog input pins.
SEG25
AN2 63 PA2 TM2I0A
SEG26
AN3 64 PA3 TM3IOA
SEG27
AN4 1 PA4 TM4I0A
SEG28
ANS5 2 PA5 TM5I0A
SEG29
AN6 3 PAG6 TM6IOA
SEG30
AN7 4 PA7 TM7I0A
SEG31
AN8 60 P94 SEG23
AN9 59 P57 SEG22
AN10 58 P56 SEG21
AN11 57 P55 SEG20
IRQO 25 Input |P20 External interrupt External interrupt input pins.
IRQ1 26 P21 input pins The valid edge for IRQO to 4 can be selected by the
IRQ2 27 p22 IRQNICR register.
For IRQ2, IRQ2, and IRQ4, interrupt setting can be con-
IRQ3 28 P23 ) .
figured at both edges at pin voltage level.
IRQ4 29 P24 These pins can be used as normal I/0 pins when not
used as external interrupt pins.
KEYO 45 P70 SEG8 Key interrupt input pins | Input pins for interrupt based on ORed result of pin inputs.
SBI4A These can be set as key input pins in increments of one
KEY1 44 P71 SEG7 bit by the key interrupt control registers (KEYT3_1IMD,
SDA4A |SBO4A KEYTS—.ZIMD)' .
These pins can be used as normal I/O pins when not
KEY2 43 P72 SEG6 used as the key input pins.
SCL4A [SBT4A
KEY3 42 P73 SEG5
KEY4 41 P74 SEG4
KEY5 40 P75 SEG3
TXD1B |[SBO1B
KEY6 39 P76 SEG2
RXD1B |[SBI1B
KEY7 38 P77 SEG1
SBT1B
LEDO 19 P00 OCD_DAT | LED driver pins Large current output pins.
A These pins can be used as normal I/O pins when not
LED1 20 PO1 TM9IOB used as the LED driver pins.
OCD_CL
K
LED2 21 P02 TM710B
RXDOA |[SBIOA
LED3 22 P03 TM8IOB
TXDOA [SBOOA
LED4 23 P04 TMOIOB
SBTOA |[TM2I0B
LED5 24 P05
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Pins Pin No. 110 Other Functions Functions Descriptions
COMO 36 Output |P81 TM90D1 |(LCD common output pin |These pins output common signal of required timing for
SDO1 LCD display.
COoM1 35 P82 TM90D2 Connect to the common pins of LCD display pgnel.
When the LCD functions are not used, these pins can be
SDO2 ]
used as normal ports by the setting of the LCD output
comz 34 P83 TM90D3 control register LCCTRO.
SDO3
COM3 33 P84 TM90D4
SDO4
VLC1 30 N P87 CTXB LCD power supply pins | Supply for LCD power. Apply voltage of 5.5V > VLC1 >
SDO7 VLC2>VLC3>0V.
VLC2 31 PS6 CRXB When LCD is not used, YLCl to VLC3 can be used as
SDO6 normal ports by the setting of the LCD output control reg-
ister 0 (LCCTRO).
VLC3 32 P85 TM90D5
SDO5
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Pins Pin No. 110 Other Functions Functions Descriptions
SEGO 37 Output |P80 TM90ODO0O |LCD segment These pins output segment signal of required timing for
SDOO0 output pins LCD display.
SEG1 38 P77 SBT1B Connect to the segment pins of the LCD panel.
KEY7 When L(_:D display is turned off, VSS level is output_.
These pins can be used as normal ports by the setting of
SEG2 39 P76 SBI1B the LCD output control register LCCTR1 to 4.
KEY6 SEGs for each bit can be individually set as a segment
RXD1B pin or a normal port.
SEG3 40 P75 SBO1B
KEY5 TXD1B
SEG4 41 P74 KEY4
SEG5 42 P73 KYE3
SEG6 43 P72 SCL4A
SBT4A
SEG7 44 P71 SDA4A
SBO4A
SEG8 45 P70 SBI4A
KEYO
SEG9 46 P67 SBT2A
SEG10 47 P66 RXD2A
SBI2A
SEG11 48 P65 TXD2A
SBO2A
SEG12 49 P64 TM4I0B
SEG13 50 P63 TM3IOB
SEG14 51 P62 TM1I0B
SEG15 52 P50 TXD1A
SBO1A
SEG16 53 P51 SBI1A
RXD1A
SEG17 54 P52 SBT1A
SEG18 55 P53 CTXA
SEG19 56 P54 CRXA
SEG20 57 P55 AN11
SEG21 58 P56 AN10
SEG22 59 P57 AN9
SEG23 60 P94 AN8
SEG24 61 PAO ANO
TMOIOA
SEG25 62 PAl AN1
TM1I0A
SEG26 63 PA2 AN2
TM2I0A
SEG27 64 PA3 AN3
TM3IOA
SEG28 1 PA4 AN4
TM4I0A
SEG29 2 PA5 AN5
TM7I0A
SEG30 3 PA6 ANG6
TM8IOA
SEG31 4 PA7 AN7
TM9IOB
MMOD 14 Input Memory mode switch Fix this pin at Vgg level. When flash memory rewriting
input pins method is used, refer to [Chapter Internal Flash Memory]
of LSI User’s Manual for the setting of this pin.
DMOD 16 Input Mode switch input pins Fix this pin at Vppsg level. Only flash EEPROM version,
DMOD pin contains an internal pull-up resistor.
RON 17 Input Regulator control pin Fix this pin at Vppgq level.
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Pins Pin No. 110 Other Functions Functions Descriptions
OCD_DATA (19 1/0 P00 LEDO On-board programmer For detail, refer to [Chapter 23 23.3.2 Pin Configuration
Data pin. in Serial Programmer Rewriting] .
OCD_CLK |20 /0 P01 LED1 On-board programmer For detail, refer to [Chapter 23 23.3.2 Pin Configuration
TM9IOB Clock supply in pin. in Serial Programmer Rewriting] .

Only flash EEPROM version, DMOD pin contains an internal pull-up resistor.
When using ICE version, connect pull-up resistor to DMOD on the target board.
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1.4 Block Diagram

14.1 Block Diagram

v ©
o & o
o o L & © 9 a o
EE G ANEEE
i i f i 1] i j i
Crystal Crystal
/ceramic /ceramic
Low-speed High-speed
Oscillator Oscillator P
Circuit Circuit L CPU
h MN101E —
Internal Internal PA7,AN7,TMOIOA,SEG31
Low-speed High-speed PA6,AN6, TM8IOA,SEG30
OCD_DATA,LEDO,PO0 Oscillator Oscillator - PA5,AN5,TM7IOA,SEG29
OCD_CLK,LED1,TM9I0B,P01 Circuit Circuit S PA4,AN4, TM410A,SEG28
LED2,TM7I10B,SBIOA,RXDOA,P02 3 > PA3,AN3,TM3IOA,SEG27
LED3,TM8IOB,SBO0A, TXDOA,P03 - PA2,AN2, TM2IOA,SEG26
LED4, TMOIOB, TM2I0B,SBTOA,P04 o ROM RAM PA1,AN1,TM1IOA,SEG25
LEDS5,P05 1) 1) PAO,ANO, TMOIOA, SEG24
— 8-bit timer 0 Serial interface 0 l@—P> P94,AN9,SEG23
IRQO,P20 8-bit timer 1 Hardware LIN S
:EQ;;’?; 8-bit timer 2 Serial interface 1 < [€4—P»Po1x0
IRg3'P23 3 8-bit timer 3 Serial interface 2 l€—P> P00 XI
|RQ4'p24 3 8-bit timer 4 Serial interface 4 S
! b 8-bit timer A —_—
0SC1,P25 - L - CAN P87,SDO7,VLC1,CTXB
0sC2,P26 Time base tmer,tmer 6 | | | P86,SDO6,VLC2,CRXB
NRST P27 [ T6-bit timer 7 | o 1| P85,SDO5,TMIOD5,VLC3
I 16-bit timer 8 I ,% P84,SD0O4,TM90D4,COM3
—— e
| Motor control timer 9 ] | Watchdog timer 2 | P81 .SDO1 TMIODL COMO
| External interrupt | | Data auto transfer | — P80,SDO0,TMIODO,SEGO
| A/D convertor |
Port 5 Port 6 Port 7
* OHANMIDON NMTWON OdAN®T IO~
) BOOOOBOH0L ©O0OO66 RENKENRRN
s agoaoaagoa oacaad Qooaooooo
g dangdagdy Jddddg greusasd
[CRORORONONORONO] [CRORORONORT] W W W W W
UDOUUUWUODOL WOLDWWLO O0onhnnanon
DOOONNNN NNNNN G LFided oo
S53535s5922 88833F f3Ijgwaar
= zz === o
EEROOTET 293RE8 283%%r:d
o FFELS S<g oo
33 S U3 Sz
ox (ol m o2
28 28 ho [ 1 ROM RAM
sl Z P MN101EFC3D: 76 KB 6 KB
Uy L"(J x MN101EFC3Y: 76 KB 10 KB

MN101EFC3G: 128 KB 6 KB
MN101EFC3Z: 128 KB 10 KB
MN101EFD3D: 76 KB 10 KB
MN101EFD3G: 126 KB 10 KB

Figure:1.4.1 Block Diagram
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1.5 Electrical Characteristics

This LSI manual describes standard specifications.
When using our LSI, please ask our sales offices for the product specifications.

Structure

CMOS integrated circuit

Application

General-purpose

Function

CMOS, 8-bit, single chip microcomputer
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1.5.1  Absolute Maximum Ratings

A. Absolute Maximum Ratings *2 *3 *4 Vgg=0V
Parameter Symbol Rating Unit
Al | Power supply voltage Vppsoa -0.3t0 +7.0
\
A2 | Power supply voltage Vppisa -0.3to +2.5
A3 | Input pin voltage Via -0.3 to Vppsgp +0.3 (upper limit 7.0 V)
A4 | Output pin voltage Voa -0.3 to Vppsgg +0.3 (upper limit 7.0 V) \
A5 | 1/O pin voltage Vioia -0.3 to Vppsg +0.3 (upper limit 7.0 V)
"Low-level" |
A6 output (LED OLlﬁ 30
output) (peak)
Peak output "Low-level"
A7 ea (iu pu Per pin | output loL2a 20
curren (Other than (peak)
LED output)
"Hiah- " |
AS High-level OH -10
output aA(peak)
mA
"Low-level"
A9 output (LED loL1a (AVQ) 20
output)
Average output Per pin OILctJ;vlllevel
* | av
A10 | current *1 (Other than oL2a (avg) 15
LED output)
"High-level"
| av -
A1l output oHa (avg) 5
A12 | Power dissipation Pra 400 mw
A13 | Operating ambient temperature Topra -40 to +85 R
C
Al4 | Storage temperature Tstea -55to +125
*1 Applied to any 100 ms period.
*2 Connect at least one bypass capacitor of 10 uF or larger between VDD50 pin and GND for the internal power voltage stabilization.
*3 Connect appropriate 0.1 uF or 1.0 uF capacitor between VDD18 pin and VSS pin, near the microcontroller according to the figure

shown below for the internal power supply stabilization.
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vDD18

-

VSS 01uF  |LOWF

MNZ101EFC3/D3 Series

Figure:1.5.1 Capacitor Connection between VDD18 and VSS Pins

*4 The absolute maximum ratings are the limit values beyond which the LS| may be damaged.
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Operating Conditions

B. Operating Conditions

VSS:0 \Y

Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN | TYP | MAX
Power supply voltage *5
Bl Vbb1 fs <20 MHz *7 2.7 55
B2 Vpp2 fs <10 MHz *8 2.7 55
B3 Vbbs fs <8 MHz *7 1.8 55
fs <8 MHz *7
V o [ . .
B4 Power supply voltage bB4 | When using internal oscillation *9 2.0 55
B5 Vops | fs<4MHz *8 1.8 55 | V
fs <4 MHz *8
B6 bDé When using internal oscillation *10 2.0 55
B7 Vb7 fs = 16.384 kHz 1.8 55
g | RAM retention power |y, | b iring STOP mode 18 55
supply voltage
Operating speed *6
B9 tCl VDD50 =27Vto55V *7 0.05
B10 tCZ VDD50 =27Vto55V *8 0.10
B11l tC3 VDD50 =1.8Vto55V *7 0.125
V =20Vto55V *7
B12 | Instruction execution tea DD50 = # ¥ - 0.125
: When using internal oscillation *9 us
time fs
B13 tCS VDD50 =18Vto55V *8 0.25
V =20Vto55V *8
B14 tee DDS0 = =~ ey 0.25
When using internal oscillation *10
B15 te7 Vppsg=1.8Vto55V 61.0
*5 fs : Machine clock frequency
*6 tcl to 2: when the machine clock is selected from external high-speed oscillation, internal high-speed oscillation, or both the oscil-
lations multiplied by PLL.
tc7 : when the machine clock is selected from external low-speed oscillation or internal low-speed oscillation.
*7 When bp2 of the HANDSHAKE register (Ox0O3F06) is set to “1'b1”
*8 When bp2 of the HANDSHAKE register (0x03F06) is set to “1'b0”
*9 When setting frc=16 MHz, fs=frs/2
*10  When setting frc=16 MHz, fs=frs/4
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VSS:0 \Y
Ta=-40 °Cto +85 °C
Rating
Parameter Symbol Conditions Unit
MIN | TYP | MAX
External Oscillator 1 Figure:1.5.2
Vppsg is within the specified operating
B16| Frequenc f hower supply voltage range. 2.0 10 | MHz
g 4 Xal | Risee the ratings of B1 to B6 for the
operating supply voltage range)
Internal feedback
: R \Y, =50V
BL7 resistor f10 DD30 980 kQ
External Oscillator 2 Figure:1.5.3
B18| Frequency fxtai2 | Vpbpso =1.8Vt0 5.5V 32.768 kHz
Internal feedback
- R Y, =50V .
B19 resistor 20 DD30 6.2 Me2
P25/0SC1 POO/XI
Rflo fxta\l l:l RfZO fxia\Z l:l
P26/0SC2 PI1/XO
MN101EFC3/D3 Series Ci2 cu____ MN101EFC3/D3 Series C22 Ca__
P e P e

Internal feedback resistor

Figure:1.5.2 External Oscillator 1

Internal feedback resistor

Figure:1.5.3 External Oscillator 2

Connect external capacitors suited for the used oscillator.
When crystal oscillator or ceramic oscillator is used, the oscillation frequency is changed
depending on the value of capacitor. For external capacity value, please consult the oscillator
manufacturer and perform matching tests enough for determining appropriate values.
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VDD50:1'8 Vto55V
VSS:0 \Y
Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP | MAX
External clock input 1 OSC1 (OSC2 is unconnected)
B20 | Clock frequency fosc 2 10.0 | MHz
B21|High-level pulse width *11 twhi 45
Figure:1.5.4
B22 | Low-level pulse width *11 twil 45
ns
B23 | Rising time *12 twrl 0 5.0
Figure:1.5.4
B24 | Falling time *12 twit 0 5.0

External clock input 2 XI (XO is unconnected)

B25|Clock frequency fx 32.768 kHz
B26 |High-level pulse width *11 twh2 4.5
Figure:1.5.5 us
B27 |Low-level pulse width *11 twiz 4.5
B28 |Rising time *12 twrz 0 20
Figure:1.5.5 ns
B29 |Falling time *12 tuf2 0 20

*11  The clock duty ratio should be 45% to 55%

*12  Rising time and falling time differ depending on the oscillation frequency.
The max value is not a specified value but a rough value.
Please consult the oscillator manufacturer and perform matching tests enough for determining appropriate
values.
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0.9VDD50

0.1VDD50

Figure:1.5.4 OSC1 Timing Chart

0.9VDD50

0.1VDD50

Figure:1.5.5 Xl Timing Chart
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1.5.3 DC Characteristics

C. DC Characteristics

VSS:O \Y

Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN | TYP | MAX
Power supply current *13
c1 | fosc=10 MHz [Double-speed mode:fs=fosc] 5 14
PP | Vppso=5 V (PLL is not used) *14
co | fosc=10 MHz [Double-speed mode:fs=fosc] 55
PD2 1 Vppse=3 V (PLL is not used) *14 '
fosc=8 MHz [Double-speed mode:fs=fosc]
3 D3 | v/ Jc0=5 V (PLL is not used) 14 45 | 13
ca | fosc=8 MHz [Double-speed mode:fs=fosc] 45
DD4 1 Vppso=3 V (PLL is not used) *14 '
cs | fosc=4 MHz [Double-speed mode:fs=fosc] 35 1
PDS 1 Vppso=5 V (PLL is not used) *15 :
mA
c6 | fosc=4 MHz [Double-speed mode:fs=fosc] 35
PD6 | Vppso=3 V (PLL is not used) *15 :
c7 | fosc=4 MHz [Multiplied by 10:fs=20 MHz] 8 18
Power supply PD7 | Vppse=5 V (PLL is used) *14
current during
cg | operation | fosc=4 MHz [Multiplied by 10:fs=20 MHz] 9
PD8 | Vppso=3 V (PLL is used) *14
frc=20 MHz [Double-speed mode:fs=frc]
€9 D09 | \/ 105 V (PLL is not used) 14 75 | 16
c10 | frc=20 MHz [Double-speed mode:fs=frc] 85
DD10 | v/hso=3 V (PLL is not used) *14 :
frcs=30 kHz [fs=frcs/2]
cii Vppso=3 V Ta=25°C ROM is executed. 50 65
loo11 frcs=30 kHz [fs=frcs/2]
rcs= z [fs=frcs
c12 Vppgo=3 V Ta=85°C ROM is executed. 150
frcs=30 kHz [fs=frcs/2]
c13 Vppso=3 V Ta=25°C RAM is executed. *16 10 25
Ibp12
cl4 frcs=30 kHz [fs=frcs/2] 65
Vppso=3 V Ta=85°C RAM is executed. *16 HA
frcs=30 kHZ, VDD50:3 Vv
C15] power supply Ta=25 °C 6 15
current during Ibp13 ; "
HALT1 rcs=30 kHz, Vppgp=3 V
C16 55
Ta=85 °C
c17/| Power supply Vppso=5 V, Ta=25 °C 1 3.5
current during Ibp14
C18 STOP VDD50=5 V, Ta=85 °C 50
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*13  Measured without loading (pull-up and pull-down resistors are not connected.)

To measure the power supply current during operation IDD1, 2, 3, 4, and 5:

1, set the all I/O pins to input mode,

2, set the CPU mode to <NORMAL>,

3, fix the MMOD pin at Vgg level and input pin at Vppsg level

4, and input the rectangular wave of 10 MHz (8 MHz, 4 MHz), which has amplitude of Vppgg and Vgg potential, from the OSCI1 pin.

To measure the power supply current during operation IDD6,

1, set the all I/O pins to input mode,

2, set the CPU mode to <SLOW>,

3, and fix the MMOD pin at VSS level and input pin at Vppsgg level.
clock is supplied from the internal low-speed oscillation circuit.

To measure the power supply current during HALT1 IDD7,

1, set the all I/O pins to input mode,

2, set the CPU mode to <HALT1>,

3, and fix the MMOD pin at VSS level and input pin at Vppsgq level.

To measure the power supply current during STOP IDD8,
1, set the CPU mode to <STOP>,
2, and fix the MMOD pin at VSS level and input pin at Vppsg level

3, and open the OSC1 pin.
*14  When bp2 of the HANDSHAKE register (Ox03F06) is set to “1'b1”
*15  When bp2 of the HANDSHAKE register (Ox03F06) is set to “1'b0”
*16 When bp3 of the FEWSPD register (0x03FBF) to “1'b1”
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VDD5021'8 Vto55V VSS:0 \Y%
Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Input pin 1 ATRST, MMOD
C19| Input high voltage ViH1 0.8Vppso Vppso
€20/ Input low voltage Vi1 0 0.2Vppso Y
C21| Input leakage current Ilk1 | Vin=0VtoVppgg +2 pA
Input pin 2 RON
C22| Input high voltage ViH2 0.8Vppso Vppso
C23| Input low voltage Vi 0 0.2Vppsg v
C24| Pull-up resistor RrH1 \;Bﬁ_?: rSe;:;:/oI:l(:)ltl/SS 10 50 100 kQ
Input pin 3 DMOD *17
C25| Input high voltage Ving 0.8Vppsg Vppso
C26| Input low voltage ViL1o 0 0.2Vppsg Y
C27| Pull-up resistor Rry7 \I;Sﬁ-slj);?e\s/i;t\cl)lr’\l(;l:l/ss 10 50 100 kQ
*17  Only flash EEPROM version, DMOD pin contains an internal pull-up resistor.
When using ICE version, connect pull-up resistor to DMOD on the target board
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Vbpso=1.8 V10 5.5V Vgg=0V
Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Input pin 4 P27/NRST
C28| Input high voltage Vibz 0.8Vppso Vbbso
\Y
C29| Input low voltage Vi3 0 0.15Vppsg
\Y =5V,VN=V
C30| Pull-up resistor R pDso™= ¥ » TINT SS 10 50 100 kQ
Wi-up resi RH2 Pull-up resistor ON
I/0 pin 5 POO to P05
C31| Input high voltage ViHg 0.8Vppso Vppso
C32| Input low voltage 1 Vi 4 | Flash option = Normal input level 0 0.2Vppsg v
Flash option = Extended input level
C33| Input low voltage 2 Vis Vppso=45 V 10 5.5 V 0 0.45Vppsg
C34| Input leakage current llk2 | VIN=0V to Vppsg +2 pA
\Y =5V,VN=V
C35| Pull-up resistor R bD50 ' TINT USS 10 50 100
Wi-up resi RH3 Pull-up resistor ON
kQ
\Y =5V,VN=V
C36| Pull-down resistor R DDSO™= ¥ » TIN™ ¥DDS0 10 50 100
RLL | pull-down resistor ON
C37/| Output high voltage Von1 | Vopso=5.0V, lgy=-0.5 mA 45
\Y =5.0V, I, =1.0 mA
C38| Output low voltage 1 | V DDS0 ' ot 0.5
diput low votiag Ol | | ED output OFF v
VDD50:5'0 V, |O|_:15.0 mA
C39| Output low voltage 2 Vv 1.0
P 9 OL2 | LED output ON
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VDD50:1'8 Vto55V VSS:o \Y

Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Input pin 6 P20 to P26, P62 to P67, P80 to P87, P90,P91, P94
C40| Input high voltage Vins 0.8Vppso Vbps0
C41/| Input low voltage 1 Vi | Flash option = Normal input level 0 0.2Vppso v
C42| Input low voltage 2 ViLz SISSZOZET?Q/TOE;_’::T/ded input level 0 0.45Vppso
C43| Input leakage current lika | VIN=OV to Vppso +2 pA
C44| Pull-up resistor Rrua \P/S:?_SJ’; rig;t/o:/g:l Vss 10 50 100 kQ
C45| Output high voltage Vonz | Vppso=5.0V, lgy=-0.5 mA 4.5
C46| Output low voltage 1 Vors | Vppso=5.0V, Ig.=1.0 mA 05 v
Input pin 7 P50 to P57, P70 to P77
C47| Input high voltage Viue 0.8Vppso Vppso
C48| Input low voltage 1 Vg | Flash option = Normal input level 0 0.2Vppsg v
C49| Input low voltage 2 ViLg \F/f,j:(,g?g)\r/] © '?‘;f/nded inputlevel) 0.45Vpps0
C50| Input leakage current ILxs | VIN=OV to Vppsg +2 uA
C51| Pull-up resistor RRH5 \P/E:?SUO;?eZI\S/tOI’VC”)\II\:I Vss 10 50 100
. Y, =5.0V, V|N= Vbpso “
C52| Pull-down resistor RrL2 PE:ID-Sc?own esistor ON 10 50 100
C53| Output high voltage Vonz | Vppso=5.0V, lgy=-0.5 mA 4.5
C54| Output low voltage 1 Vorsa | Vppso=5.0V, Ig =1.0 mA 0.5 v
Input pin 8 PAO to PA7
C55| Input high voltage Vg7 0.8Vppso Vppso
C56| Input low voltage 1 V|10 | Flash option = Normal input level 0 0.2Vppso v
C57| Input low voltage 2 ViLw 55;:022?3?0? t5er\1/ded nput level 0 0.45Vppso
C58| Input leakage current ks | VIN=OV to Vppso +2 pA
C59| Pull-up resistor RRrHs \I;E:??;rsegs\t/o?/g; Vss 10 50 100 kQ
C60| Output high voltage Vous | Vobpso=5.0V, lop=-0.5 mA 4.5
C61| Output low voltage Vous | Vppso=5.0V, Ig=1.0 mA 0.5 v
Publication date: November 2015 36




Panasonic

MN101EFC3/D3 Series

8-bit Single-chip Microcontroller
PubNo. 216C3-014E

VDD50:1'8 Vto55V VSS:0 V
Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Display output pin 1 COMO to COM3 (At V| ¢1, Vss Voltage output) *18
C62| Output impedance Zocom1| Vopso=Vic1=5.0 V Icom= 10 pA 0.6 \VJ
Display output pin 2 SEGO to SEG31 (At V| ¢, Vgg Voltage output) *19
C63| Output impedance Zosec1 | Vopso=Vic1=5.0 V lgeg= 2 pA 0.6 Vv
Display power pin 1 V| c1, Vico, Vics
Cc64 Rvi1 15 30 60
=+ o

C65| |nternal dividing Ryip | Ta=+257C 30 60 120

istor (Impedance between V| ¢4 and Vgg) kQ
ce6| resis Ruiz |90 145 300 570
C67 RyL4 320 660 1260
*18 However, COMO to COMS are also used as P81 to P84.
*19 However, SEGO to SEG31 are also used as P50 to P57, P62 to P67, P70 to P77and P80, P94, and PAO to PA7.
*20 Summation of 3 resistors among V| ¢; and V| ¢co, Vi co and V| ¢3, Vi c3 and Vg
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A/D Converter Characteristics *21

D. A/D Converter Characteristics *21

VDD50:5'0 V V55=0 V
Ta =-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
D1 | Resolution 10 Bits
D2 | Non-linearity error 1 Vppso=5.0 V, Vgg=0 V +3
. - . Viet+=5.0 V LSB
D3 | Differential linearity error 1 Tap=800 ns +3
D4 | Zero transition voltage Vppso=5.0 V, Vgg=0 V 10 30
Full-scale transition Vier+=9.0 V mv
D5 voltage TAp=800 ns 4970 4990
D6 TaAp=800 ns 12.93
A/D conversion time
D7 fx=32.768 kHz, Typ=15.26 ps 427.25
us
D8 TaAp=800 ns 1.6
Sampling time
D9 fx=32.768 kHz, Tpp=15.26 us 30.52
D10 | Reference voltage Vief+ 1.8 Vbpso
\Y,
D11 | Analog input voltage Vgg Vief+
D12 Analog input leakage Chanrlel OFF ‘o
current VabiN=Vss 10 Vppsg
- A
D13 Reference voltage pin Ladder resistor OFF e
input leakage current Vss < Viet+ < Vppso B
D14 | Ladder resistance RLapp | Vbpso=5.0 V 15 40 80 kQ
x21  Tpp is A/ID conversion clock cycle.
The values of E2 to E5 are guaranteed on the condition of Vppg50=V,ett=5 V, Vg5=0 V.
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155 Auto Reset Characteristics

E. Auto Reset Characteristics Vppso=VRrsTt 105.5V Vgg=0V
Ta =-40 °C to +85 °C
Rating
Parameter Symbol Conditions Unit

MIN TYP MAX

Power supply voltage

‘ El ‘ Operating supply voltage ‘ Vppg ‘ Auto reset is used | VRsT ‘ ‘ 5.5 ‘ Vv ‘
Power supply voltage
E2 | Power detection level VgrsTt1 | Atrising 2.90 3.20 3.45 \%
E3 | Power detection level Vgrst2 | Atfalling 2.70 2.90 3.10 \Y
E4 | Supply voltage change rate At1/AV 2 ms/V

When 0.1 pF capacity is con-
E5 | Supply voltage change rate At2IAV nected to NRST pin. 0.2 ms/V
Consumption current
E6 | Auto reset power consumption Iopis | Vbpso=5 V (at not detection) 3 5 A
L

E7 | Auto reset power consumption Iopis | Vbpso=1.9 V (at detection)
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1.5.6 Power Supply Voltage Detection Circuit

VDD50 =18Vto55V VSS =0V
Ta=-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

Power supply voltage

F1 |Power supply detection level 1-1 Viviia | Atrising 3.8 4.0 4.2

F2 | Power supply detection level 1-2 Viviiz | Atfalling 3.7 3.9 4.1

F3 |Power supply detection level 2-1 Viviz1 | Atrising 3.6 3.8 4.0

F4 |Power supply detection level 2-2 Viviz2 | Atfalling 3.5 3.7 3.9

F5 |Power supply detection level 3-1 Vivia1 | Atrising 3.4 3.6 3.8

F6 | Power supply detection level 3-2 Viviz2 | Atfalling 3.3 3.5 3.7

F7 | Power supply detection level 4-1 Vivia1 | Atrising 3.2 3.4 3.6

F8 |Power supply detection level 4-2 Viviaz | Atfalling 3.1 3.3 35

F9 |Power supply detection level 5-1 Vivis1 | Atrising 3.0 3.2 3.4

F10 | Power supply detection level 5-2 Vivis2 | At falling 29 3.1 3.3

F11 | Power supply detection level 6-1 Vivier | Atrising 2.8 3.0 3.2 v
F12 | Power supply detection level 6-2 Vivis2 | Atfalling 2.7 2.9 3.1

F13 | Power supply detection level 7-1 Vivi71 | Atrising 2.7 2.8 2.9

F14 | Power supply detection level 7-2 Vivi72 | Atfalling 2.6 2.7 2.8

F15 | Power supply detection level 8-1 Vivigr | Atrising 25 2.6 2.7

F16 | Power supply detection level 8-2 Vivig2 | Atfalling 2.4 25 2.6

F17 | Power supply detection level 9-1 Vivig1 | Atrising 2.3 2.4 2.5

F18 | Power supply detection level 9-2 Viviez | Atfalling 2.2 2.3 2.4

F19 | Power supply detection level 10-1 | V101 | At rising 2.1 2.2 2.3

F20 | Power supply detection level 10-2 | V102 | At falling 2.0 2.1 2.2

F21 | Minimum pulse width Tw 20 60 us
F22 | Supply voltage change rate At/ AV 2 ms/V
Consumption current

23| Gy detection crect | 01T | (e eion 4] e

F24 Consumption'curr.ent i.n power lIbo1s VDD50=4-Q \% 20 hA

supply detection circuit (at detection)
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1.5.7 Internal Oscillation Circuit

G. Internal High-speed Oscillation Circuit

Vppso = 2.0 V1055V Vgg =0V

Rating
Parameter Symbol Conditions Unit
MIN TYP | MAX
Gl igh- il- frc20 20
Int_ernal_ hlgh speed oscil Ta=-40 °C 1o +85 °C MHz
G2 |lation circuit frequency frc16 16
G3 frcl Ta=25 °C -1.0 1.0
G4 | Temperature dependence frc2 Ta=-40 °C to +85 °C (General -1.6 1.6
- products) %
of oscillatory frequency i
G5 fre3 Ta=-40 °C to +85 °C (In-vehicle 18 18
products)
H. Internal Low-speed Oscillation Circuit Vppso = 1.8 V1055V Vgg =0V
Ta=-40 °C to +85 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP | MAX
H1 I_ntern_al Iqw-speed oscilla- fres 27 30 33 KHz
tion circuit frequency
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1.5.8 Flash EEPROM Program Conditions

I. Flash EEPROM Program Conditions

VDD50:OVt05.5VVSS:0V
Ta=-40 °C to +85 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Guaranteed programming times
11 ) . 1000 times (General products) *22 10 Year
Data retention period —
12 Guaranteed programming times 15 Year
100 times (In-vehicle products) *22

*22 The range of power supply voltage is Vppsg=2.7 V to 5.5 V at programing.
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1.6 Package Dimension

B Package code: TQFP064-P-1010DUnit: mm

12.00 oz
10.00 =010

48 33

49 32

(1.25)

10.00 2010
12.00 2020

17

1 16

2 +
(‘I.LS)_1 I 0.50 0.20 2005 T @

{1.00)
1.20max

SEATING PLANE

0.15 2005

M

) % 0 to#&

0.50 010

Figure:1.6.1 64 Pin TQFP Package Dimension

This package dimension is subject to change. Before using this product, please obtain prod-
uct specifications from our sales offices.
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B Package code: LQFP064-P-1414Unit: mm

16.00+£0.20
14.00£010

L 33
HEARAAAAARAAARAN

L0

oo+0.10
100020

14

CEEEEELEEEEELEEEE

L4000
[

0.10+0.10

', SEATING PLAKE

ol

Figure:1.6.2 64 Pin LQFP Package Dimension

This package dimension is subject to change. Before using this product, please obtain prod-
‘ uct specifications from our 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 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 described 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.

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automotive equipment, traffic signaling equipment, combustion equipment,
life support systems 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) The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. 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. Otherwise, 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. 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) This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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