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A5/A6/AT7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0O/C2/C3 Series
32-bit Single-chip Microcontroller

]
Panasonic

1.1 Overview

The MN103LF series of 32-bit single-chip microcomputers have multiple types of peripheral functions. This LSI
series is well suited for camera, TV, VCR, Car Audio, printer, telephone, FAX machine, air-conditioner, music
instrument and other applications.

This LSI series has flexible and optimized hardware configurations and simple efficient instruction set. This LSI
series incorporates an internal ROM of 1048 KB (maximum) and RAM of 76 KB (maximum), 11 external
interrupts, 96 internal interrupts including non-maskable interrupt, 26 timer counters, 14 sets of serial interfaces,
A/D converter, D/A converter, 2 sets of watchdog timer, DMA, CAN, and IEBus interface.

In addition, this LSI series has 5 oscillation circuits (external high frequency: 4 MHz to 20 MHz/ external low fre-
quency:32.768 kHz/ internal high frequency: 20 MHz/ internal low frequency: 30 kHz/ PLL: frequency multiplier
of high or low frequency).

The internal clock can be switched to four oscillation clock except the internal low oscillation. The internal 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.

A machine cycle (minimum instruction execution time) is 25 ns (internal operating condition: 1.8 V, 40 MHz).
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1.2 Product Summary

PubNo. 2340901-025E

This manual describes the following model.

. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MN103LF32R * 1048 KB
76 KB
MN103LF32Q * 792 KB
MN103LF32N * 536 KB 40 KB -
MN103LF32M * 408 KB 32 KB )
MN103LF32K * _ [280KB 20 KB 100 pin LQFP
MN103L32 100 pin (14 mm x 14 mm/0.5mm
MN103LF32Z * 1048 KB .
76 KB pitch)
MN103LF32Y * 792 KB
MN103LF32X * 536 KB 40 KB Existence
MN103LF32W * 408 KB 32 KB
MN103LF32T * 280 KB 20 KB
MN103LF33R * 1048 KB
03LF33 048 26 KB
MN103LF33Q * 792 KB
MN103LF33N * 536 KB 40 KB -
MN103LF33M * 408 KB 32 KB )
MN103LF33K * _ [ 280KB 20 KB 128 pin LQFP
MN103L33 128 pin CAN/IEBus | (18 mm x 18 mm/0.5mm
MN103LF33Z * 1048 KB .
76 KB pitch)
MN103LF33Y * 792 KB
MN103LF33X * 536 KB 40 KB Existence
MN103LF33W * 408 KB 32 KB
MN103LF33T * 280 KB 20 KB
MN103LFO9R * 1048 KB
76 KB
MNZ103LF09Q * 792 KB
MN2103LFO9N * 536 KB 40 KB -
MN103LFO9M * 408 KB 32 KB
144 pin LQFP
MNZ103LFO9K * 280 KB 20 KB
MN103L09 144 pin (20 mm x 20 mm/0.5mm
MN103LF09Z * 1048 KB .
76 KB pitch)
MN103LFQ9Y * 792 KB
MN103LF09X * 536 KB 40 KB Existence
MN103LFO9W * 408 KB 32 KB
MN2103LFO9T * 280 KB 20 KB
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. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MN103LF13R * 1048 KB 76 KB
MN103LF13Q * 792 KB
MN103LF10R * 1048 KB 64 KB
MN103LF10Q * 792 KB -
MN103LF10N * 536 KB 40 KB
MN103LF10M * 408 KB 32 KB )
MN103L10/ |[MN103LF10K | 280KB 20 KB 100 pinLQFP
—1 100 pin (14 mm x 14 mm/0.5mm
MN103L13 |MN103LF13Z 1048 KB 76 KB pitch)
MN103LF13Y * 792 KB
MN103LF10Z * 1048 KB 64 KB
MN103LF10Y * 792 KB Existence
MN103LF10X * 536 KB 40 KB
MN103LF10W * 408 KB 32 KB
MN103LF10T * 280 KB 20 KB
MN103LF14R 1048 KB 26 KB
MN103LF14Q * 792 KB
MN103LF11R * 1048 KB 64 KB
MN103LF11Q * 792 KB -
MN103LF11N * 536 KB 40 KB IEBUS
MN103LF11M * 408 KB 32 KB ]
MN103L11/ |MN103LF11K * . 280 KB 20 KB 128 pinLQFP
— 128 pin (18mm x 18 mm/0.5mm
MN103L14 |MN103LF14Z 1048 KB 26 KB pitch)
MN103LF14Y * 792 KB
MN103LF11Z * 1048 KB 64 KB
MN103LF11Y * 792 KB Existence
MN103LF11X * 536 KB 40 KB
MN103LF11W * 408 KB 32 KB
MN103LF11T * 280 KB 20 KB
MN103LF15R 1048 KB 76 KB
MN103LF15Q * 792 KB
MN103LF12R * 1048 KB 64 KB -
MN103LF12Q * 792 KB )
MN103L12/ |[MNI103LF12N _ [ 536KB 40 KB 144 pinLQFP
—1 144 pin (20mm x 20 mm/0.5mm
MN103L15 |MN103LF15Z 1048 KB 26 KB pitch)
MN103LF15Y * 792 KB
MN103LF12Z * 1048 KB 64 KB Existence
MN103LF12Y * 792 KB
MN103LF12X * 536 KB 40 KB
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. Pin . . Sector In-vehicle
* *

Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MNI03LF19R 1048 KB oKD _
MN103LF190 * 792 KB 100 pinLQFP
MNI03LF16R 1048 KB (24mm > 14 mm/0.5mm

64 KB pitch)
MN103LF160 792 KB )
MN103LF16N * 536 KB 20 KB 100 pinLOFP
MNIO03LF16M * 408 KB 32KB (14mm x 14 mm/0.5mm pitch)
100 pinQFP
MN103L16/ |MN103LF16K 100 oin 280 KB 20 KB (18mm x 18mm/0.65mm pitch)
MN103L19 |[MN103LF19Z * PN 1048 kB kB _
MN103LF19Y * 792 KB 100 pinLQFP
MNI103LF16Z * 1048 KB (14mm > 14 mm/0.5mm
64 KB pitch)
MN103LF16Y * 792 KB Existence
MNI03LF16X * 536 KB 20 KB 100 pinLOFP
MN103LF16W * 408 KB 32KB (14mm x f;ongmgf;“m pitch)
MN103LF20R 1048 KB
76 KB
MN103LF200 * 792 KB
MN103LF17R * 1048 KB
64 KB
MN103LF170 * 792 KB -
MN103LFL17N * 536 KB 40 KB )
MN103LF17M * 208 KB 32KB ,
MN103L17/ [MNIOSLFI7K | . [ 260KB 20 KB " 128 fé“'—QF/gs
MN103L20 [MN103LF20Z * PN a8 KB KB (18mm pitc?)m >mm
MN103LF20Y * 792 KB
MN103LF17Z * 1048 KB o4 KB
MN103LFL7Y * 792 KB Existence
MN103LFL17X * 536 KB 20 KB
MNI03LE17W * 208 KB 32 KB
MN1O3LF17T * 280 KB 20 KB
MN103LF21R * 1048 KB
76 KB
MN103LF210 * 792 KB
MN103LF18R * 1048 KB -
64 KB
MN103LF180 * 792 KB ,
MN103L18/ [MNIOSLFIBN* | [ 536KB 20 KB o ;44 szé)nrlﬁQmF/g _—

MN103L21 [MN103LF21Z* PN a8 KB KB ( ) oitch)
MN103LF21Y * 792 KB
MN103LF18Z * 1048 KB ks | Existence
MN103LF18Y * 792 KB
MN103LF18X * 536 KB 20 KB
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. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MN103LF25R * 1048 KB
76 KB
MN103LF25Q * 792 KB
MN103LF22R * 1048 KB
64 KB
MN103LF22Q * 792 KB -
MN103LF22N 536 KB 40 KB
MN103LF22M * 408 KB 32 KB _
MN103L22/ |[MN103LF22K | 280KB 20 KB 100 pinLQFP
100 pin (14mm x 14 mm/0.5mm
MN103L25 [MNI03LF25Z * 1048 KB ;
76 KB pitch)
MN103LF25Y * 792 KB
MN103LF22Z * 1048 KB 64 KB
MN103LF22Y * 792 KB Existence
MN103LF22X * 536 KB 40 KB
MN103LF22W * 408 KB 32KB
MN103LF22T * 280 KB 20 KB
MN103LF26R * 1048 KB
76 KB
MN103LF26Q * 792 KB
MN103LF23R * 1048 KB
64 KB
MN103LF23Q * 792 KB -
MN103LF23N * 536 KB 40 KB CAN
MN103LF23M * 408 KB 32KB .
MN103L23/ [MN10SLF23K* | . [ 260KB 20 KB " 128 fé“'—QF/gs
MN103L26 [MN103LF26Z * PN a8 KB KB (18mm x pitc?)m ~>mm
MN103LF26Y * 792 KB
MN103LF23Z * 1048 KB 64 KB
MN103LF23Y * 792 KB Existence
MN103LF23X * 536 KB 40 KB
MN103LF23W * 408 KB 32 KB
MN103LF23T * 280 KB 20 KB
MN103LF27R * 1048 KB
76 KB
MN103LF27Q * 792 KB
MN103LF24R * 1048 KB -
64 KB
MN103LF24Q * 792 KB .
MN103L24/ |[MN1O3LE24N * _ [ 536KB 20 KB 144 pinLQFP
144 pin (20mm x 20 mm/0.5mm
MN103L27 [MN103LF27Z * 1048 KB 26 KB pitch)
MN103LF27Y * 792 KB
MN103LF24Z * 1048 KB 64 KB Existence
MN103LF24Y * 792 KB
MN103LF24X * 536 KB 40 KB

Publication date: May 2016




MN2103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/IA4/
A5/A6/AT7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0O/C2/C3 Series
32-bit Single-chip Microcontroller

Panasonic

PubNo. 2340901-025E

. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MN103LFC2R * 1048KB 26KB
MN103LFC2Q * 792KB
MN103LFB8N * 536KB 40KB -
MN103LFB8M * 408KB 32KB
100 pinLQFP
MN2103LFB8K * 280KB 20KB
MN103LB8/ — 100 pin (14mm x 14 mm/0.5mm
MN103LC2 | MN103LFC2Z 1048KB 76KB pitch)
MN103LFC2Y * 792KB
MN2103LFB8X * 536KB 40KB Existence
MN103LFB8W * 408KB 32KB
MN2103LFBS8T * 280KB 20KB
MN2103LFC3R * 1048KB 76KB
MN103LFC3Q * 792KB
MN2103LFB9N * 536KB 40KB -
MN103LFBIM * 408KB 32KB
128 pinLQFP
MN103LB9/ | MN103LFBOK * . 280KB 20KB
128 pin CAN/IEBus 18mm x 18 mm/0.5mm
MN103LC3 [MN103LFC3Z * PN —70a8KB KB ( ) sitch)
MN2103LFC3Y * 792KB
MN2103LFB9X * 536KB 40KB Existence
MN2103LFB9W * 408KB 32KB
MN2103LFBIT * 280KB 20KB
MN103LF99R * 1048KB 26KB
MN103LF99Q * 792KB
MN2103LFCON * 536KB 40KB -
MN2103LFCOM * 408KB 32KB )
MN103L99/ | MN1O3LFCOK * _ [ 280KB 20KB 144 pinLQFP
— 144 pin (20mm x 20 mm/0.5mm
MN103LCO | MN103LF99Z 1048KB 26KB pitch)
MN103LF99Y * 792KB
MN2103LFCOX * 536KB 40KB Existence
MN2103LFCOW * 408KB 32KB
MN2103LFCOT * 280KB 20KB
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. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MNZIO3LFA3R * 1048KB 6KEB
MNI03LFA3Q * 792KB
MN103LFAOR * 1048KB 64KB
MN103LFAOQ * 792KB -
MNZ103LFAON * 536KB 40KB
MNZ103LFAOM * 408KB 32KB _
MNZ103LAO/ | MN103LFAOK * _ 280KB 20KB 100 pinLQFP
— 100 pin (14mm x 14 mm/0.5mm
MN103LA3 [ MN103LFA3Z 1048KB 26KEB pitch)
MN103LFA3Y * 792KB
MNZ103LFAQZ * 1048KB 64KB
MN103LFAOQY * 792KB Existence
MNZ103LFAOX * 536KB 40KB
MNI103LFAOW * 408KB 32KB
MNZ1O03LFAOT * 280KB 20KB
MNZ103LFA4R * 1048KB 26KB
MNI103LFA4Q * 792KB
MNZ103LFA1R * 1048KB 64KB
MNI03LFALQ * 792KB -
MNZI03LFALN * 536KB 40KB EBUS
MNZ103LFAIM * 408KB 32KB .
MN103LAL/ | MNIOSLFAIK* | . | 260KB 20KB aem ;28 fé“r';QmF/g _—
X .
MN103LA4 [ MN103LFA4Z * P 1048KB 26KB pitch)
MNZ103LFA4Y * 792KB
MNZ103LFA1Z * 1048KB S4KB
MNI103LFALY * 792KB Existence
MNZ103LFALX * 536KB 40KB
MNIO3LFAIW * 408KB 32KB
MNI1O03LFAIT * 280KB 20KB
MNZ103LFASR * 1048KB 26KB
MNZ103LFA5Q * 792KB
MNZ103LFA2R * 1048KB S4KEB -
MNI03LFA2Q * 792KB .
MN103LA2/ | MNIO3LFA2N * [ 536KB 40KB 144 pinLQFP
— 144 pin (20mm x 20 mm/0.5mm
MN103LA5 [ MN103LFA5Z 1048KB 26KB pitch)
MNZ103LFA5Y * 792KB
MNI103LFA2Z * 1048KB S4KB Existence
MNZ103LFA2Y * 792KB
MNZ103LFA2X * 536KB 40KB
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. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package
MNZIO3LFA9R * 1048KB 6KEB
MNZI03LFA9Q * 792KB
MNZ103LFA6R * 1048KB 64KB
MNZI03LFA6Q * 792KB -
MNZ103LFAGN * 536KB 40KB
MNZ103LFA6M * 408KB 32KB _
MNZ103LA6/ | MN103LFA6K * _ 280KB 20KB 100 pinLQFP
— 100 pin (14mm x 14 mm/0.5mm
MN103LA9 [ MN103LFA9Z 1048KB 26KEB pitch)
MNZ103LFAQY * 792KB
MNZ103LFAGZ * 1048KB 64KB
MN103LFAGY * 792KB Existence
MNZ103LFABX * 536KB 40KB
MNI103LFABW * 408KB 32KB
MNZ1O3LFA6T * 280KB 20KB
MNZ103LFBOR * 1048KB 26KB
MN103LFBOQ * 792KB
MNZ103LFA7R * 1048KB 64KB
MNI03LFA7Q * 792KB -
MNZ103LFA7N * 536KB 40KB
MNZ103LFA7M * 408KB 32KB .
MN103LA7/ | MNIOSLFAZK* | . | 260KB 20KB aem ;28 fé“r';QmF/g _—
X .
MN103LBO | MINIOLFBOZ* |~ ' | 1048KB | __ ey
MNZ103LFBOY * 792KB
MNZ103LFA7Z * 1048KB S4KB
MNI103LFAT7Y * 792KB Existence
MNZ103LFA7X * 536KB 40KB
MNIO3LFA7W * 408KB 32KB
MNZ1O3LFAT7T * 280KB 20KB
MN103LFB1R * 1048KB 26KB
MN103LFB1Q * 792KB
MNZ103LFASR * 1048KB S4KEB -
MNZ103LFA8Q * 792KB .
MN103LAS/ | MNIO3LFASN * [ 536KB 40KB 144 pinLQFP
— 144 pin (20mm x 20 mm/0.5mm
MN103LB1 | MN103LFB1Z 1048KB 26KB pitch)
MNZ103LFB1Y * 792KB
MNZ103LFA8Z * 1048KB S4KB Existence
MNZ103LFA8Y * 792KB
MNZ103LFA8X * 536KB 40KB
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. Pin . . Sector In-vehicle
* *
Series *1 Model Number ROM Size | RAM Size *2 swap *3 LAN Package

MNZ103LFB5R * 1048KB 6KEB

MN103LFB5Q * 792KB

MN103LFB2R * 1048KB 64KB

MN103LFB2Q * 792KB -

MNZ103LFB2N * 536KB 40KB

MN103LFB2M * 408KB 32KB _
MN103LB2/ | MN103LFB2K * _ 280KB 20KB 100 pinLQFP

100 pin (14mm x 14 mm/0.5mm

MN103LB5 | MN103LFB5Z * 1048KB 26KEB pitch)

MN103LFB5Y * 792KB

MN103LFB2Z * 1048KB 64KB

MN103LFB2Y * 792KB Existence

MN103LFB2X * 536KB 40KB

MN103LFB2W * 408KB 32KB

MN103LFB2T * 280KB 20KB

MN103LFB6R * 1048KB 26KB

MN103LFB6Q * 792KB

MN103LFB3R * 1048KB S4KEB

MN103LFB3Q * 792KB -

MN103LFB3N * 536KB 40KB CAN

MN103LFB3M * 408KB 32KB .
MN103LB3/ | MN1OSLFB3K* | . | 260KB 20KB " 128 ‘fé“'—QF/gs
MN103LB6 | MN103LFB6Z * PN —1o48Ks KB omm pitcrr?)m o

MN103LFB6Y * 792KB

MN103LFB3Z * 1048KB S4KEB

MN103LFB3Y * 792KB Existence

MN103LFB3X * 536KB 40KB

MN103LFB3W * 408KB 32KB

MN103LFB3T * 280KB 20KB

MN103LFB7R * 1048KB 26KB

MN103LFB7Q * 792KB

MN103LFB4R * 1048KB S4KEB -

MN103LFB4Q * 792KB .
MN103LB4/ | MN1O3LFBA4N * [ 536KB 40KB 144 pinLQFP

144 pin (20mm x 20 mm/0.5mm

MN103LB7 | MN103LFB7Z * 1048KB 26KB pitch)

MN103LFB7Y * 792KB

MN103LFB4Z * 1048KB S4KB Existence

MN103LFB4Y * 792KB

MN103LFB4X * 536KB 40KB

*1 Refer to [Chapter Appendix] of LSI User’s Manual.
*2 When using On-Chip Debug function, the debugger take over 500 Byte in size

*3 Refer to [Chapter Internal Flash Memory] of LSI User’s Manul for details.

* Under development

There are the notes at DMA forced end that need to be applied only to MN103LF09/10/11/12/
13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33 series. The notes do not need to apply
in MN103LF99/A0/A1/A2/A3/A4/A5/A6/ATIA8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0O/C2/
C3 series. Refer to [Chapter DMA Controller] of LS| User’s Manual about the notes.
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1.3 Hardware Functions

CPU core
MNZ103L core (The instruction set is compatible MN103S series)
Memory space 4 GB (instruct/data common use)
LOAD-STORE architecture (3-stage pipeline)
Machine cycle
High-speed mode 25 ns/ 40 MHz (Max)
Low-speed mode 30.3 ps/ 33 kHz (Max)
Operation mode

NORMAL mode (CPU clock operation, Peripheral circuit clock operation mode)

SLOW mode (CPU clock operation, Peripheral circuit clock operation mode)
HALT mode (CPU clock stop, Peripheral circuit clock operation mode)
STOP mode (All clocks stop mode)

Clock oscillation circuit : 5 circuits
External high-speed oscillation (clkosc) : Crystal oscillator/ Ceramic oscillator
4 MHz to 20 MHz
External low-speed oscillation (clkx)  : Crystal oscillator/ Ceramic oscillator
: 32.768 kHz
Internal high-speed oscillation (clkrc) :20 MHz
Internal low-speed oscillation (clkrcx) : 30 kHz

PLL output (clkpll) : 60 MHz to 120 MHz

Clock multiple circuit (PLL)

Multiplication rate: 4,6, 8, 10, 12, 16, 20 multiplied clock of clkoscsel
2440 to 3660 multiplied clock of clkx
Clock dividing 2, 3 divided of clkpll

PLL output dividing clock: 20 MHz to 40 MHz (clkplldiv)
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Internal operation clock : 6 types
CPU clock (clkcpu)
Frequency : 40 MHz (Max)

Clock source : clkplldiv, clkosc, clkrc, clkx

Clock dividing : 1, 2, 4,8, 16, 32, 64 divided of clock source
Peripheral bus clock (clkbus)

Frequency : 20 MHz (Max)

Clock source : clkplldiv, clkosc, clkrc, clkx

Clock dividing  : 2, 4, 8, 16, 32, 64, 128 divided of clock source

(This setting is independent from the dividing clock setting of clkcpu.
Set the frequency of clkbus to less than clkcpu.)

Peripheral high-speed clock (clksp)

Frequency : 22 MHz (Max)

Clock source : clkrce, clkosc, clkplldiv

Clock dividing  : 1, 2, 4, 8, 16 divided of clock source
High-speed oscillation clock (clkoscsel)

Frequency : 22 MHz (Max)

Clock source : clkre, clkosc

Internal low-speed oscillation clock (clkrex)

Frequency : 33 kHz (Max)
Low-speed oscillation clock (clksx)

Frequency : 33 kHz (Max)

Clock source : clkrex, clkxsel

External bus interface
Busarea :2 MB x 2 banks
Data bus : 8/ 16 bits
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DMA Controller

Transfer area : Internal ROM space / Internal RAM space / Internal 1/0 area / External memory space
< Internal ROM space / Internal RAM space / Internal 1/0 area / External memory space

Channel t4ch
Transfer form  : 2 bus cycles transfer
Transfer requests

MN103LF09/32/33/99/B8/B9/C0/C2/C3 series: 75 types
(External interrupts:4, Timer:30, Serial I/F:33, 1IC: 3,
A/D converter:1, CAN controller:1, IEBus controller:2, Software:1)

MN2103LF10/11/12/13/14/15/A0/A1/A2/A3/A4IAS series: 74 types
(External interrupts:4, Timer:30, Serial I/F:33, 1IC: 3,
A/D converter:1, IEBus controller:2, Software:1)

MN103LF22/23/24/25/26/27/B2/B3/B4/B5/B6/B7 series: 73 types
(External interrupts:4, Timer:30, Serial I/F:33, IIC: 3,
A/D converter:1, CAN controller:1, Software:1)

MNZ103LF16/17/18/19/20/21/A6/AT7/A8/A9/B0/B1 series: 72 types
(External interrupts:4, Timer:30, Serial I/F:33, lIC: 3,
A/D converter:1, Software:1)

Transfer modes: 3 modes (One word transfer / Burst transfer / Intermittent transfer)

Interrupt functions
Internal interrupts

MN103LF09/32/33/99/B8/B9/C0/C2/C3 series: 97 factors
(Timer:46, Serial 1/F:22, 11C:6, Watchdog timer:1,
DMA:12, A/D converter:1, CAN controller: 1, LIN controller: 1,
IEBus controller: 4, Power Voltage Detection: 2, System error:1)

MNZ103LF10/11/12/13/14/15/A0/A1/A2/A3/A4/AS5 series: 96 factors
(Timer:46, Serial I/F:22, 11C:6,
Watchdog timer:1, DMA:12, A/D converter:1, LIN controller: 1,
IEBus controller: 4, Power Voltage Detection: 2, System error:1)

MN103LF22/23/24/25/26/27/B2/B3/B4/B5/B6/B7 series: 93 factors
(Timer:46, Serial 1/F:22, 11C:6, Watchdog timer:1,
DMA:12, A/D converter:1, CAN controller: 1, LIN controller: 1,
Power \oltage Detection: 2, System error:1)

MN103LF16/17/18/19/20/21/A6/A7/A8/A9/B0/BL1 series: 92 factors
(Timer:46, Serial 1/F:22, 11C:6,
Watchdog timer:1, DMA:12, A/D converter:1, LIN controller: 1,
Power \oltage Detection: 2, System error:1)

External interrupts: 11 factor
(IRQn pin(n=0 to 8) :9, NMIRQ pin(sharing pin with IRQ7 as an interrupt factors) :1,
Key input:1)
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Watchdog Timer

Watchdog Timer

On detection of error, hardware reset is done inside the LSI
(Non-maskable interrupt is generated by the first watchdog time-out event, and hardware reset is
done by a series of two time-out events)
Time-out cycle : CPU clock cycle x N (N = 216 218 220 227)
Watchdog Timer2

On detection of error, hardware reset is done inside the LSI
(Non-maskable interrupt is generated by the first watchdog time-out event, and hardware reset is
done by a series of two time-out events)

Time-out cycle . Internal low-speed oscillation clock cycle x N
(N :24 25 26 27 28 29 210 211 212 213 214 215)

Timer counter : 26 units
8-bit timer : 8 units
8-bit simple timer : 5 units
8-bit free-running timer : 1 unit
16-bit timer : 10 units
Motor control 16-bit timer : 1 unit
24H 8-bit timer : 1 unit

Timer O (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
PWM output (Cycle is fixed), compare register with double buffer

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64, clksp/128,
clkbus/2, clkbus/4, clkbus/8, clksx, external clock

Timer 1 (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
16-bit cascade connection (to timer 0), compare register with double buffer

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64, clksp/128,
clkbus/2, clkbus/4, clkbus/8, clksx, external clock

Timer 2 (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
PWM output (Cycle is fixed), 24-bit cascade connection (to timer 0, timer 1),
compare register with double buffer

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64, clksp/128,
clkbus/2, clkbus/4, clkbus/8, clksx, external clock
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Timer 3 (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
16-bit cascade connection (to timer 2),

32-hit cascade connection (to timer 0, timer 1, timer 2),

compare register with double buffer

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64, clksp/128,
clkbus/2, clkbus/4, clkbus/8, clksx, external clock

Timer 4 (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
PWM output (Cycle is fixed)

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64, clksp/128,
clkbus/2, clkbus/4, clkbus/8, clksx, external clock

Timer 20 (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
PWM output (Cycle is fixed)

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64,
clkbus/2, clkbus/4, clksx, external clock

Timer 21 (8-bit timer)

Timer count (Up count), timer pulse output,
timer output for VFD

Clock source : clkbus/2, clkbus/4, clkbus/16, clkbus/32, clkbus/64, clkbus/128
Timer 22 (8-bit timer)

Timer count (Up count), external event count, timer pulse output,
PWM output (Cycle is fixed)

Clock source : clksp, clksp/4, clksp/16, clksp/32, clksp/64,
clkbus/2, clkbus/4, clksx, external clock

Timer 6 (8-bit free-running timer)
Clock source : clksp, clkbus, clksx, clksp/212, clksp/213, clksx/212, clksx/213
Timer 7 (16-bit timer)

Timer count (Up count), external event count, timer pulse output,
PWM output (cycle/duty continuous changeable), input capture (1 system)

Clock source : clksp, clksp/2, clksp/4, clksp/16,
clkbus/2, clkbus/4, clkbus/16, external clock

Timer 8, 9, 10, 11, 12, 13, 14, 15, 16 (16-bit timer)

Timer count (Up count, Down count), external event count, timer pulse output,
PWM output (cycle/duty continuous changeable), input capture (2 system),
2 phases encoder

Clock source : clkbus, clkbus/8, timer 0 or 1 compare match cycle, external clock
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Timer M (Motor control 16-bit timer)

Timer pulse output, external event count,

complementary 3 phases PWM output (triangular wave and saw-tooth wave output,
dead time insertion),

4 phases PWM output,

output control by external interrupt (Hi-Z output or output data is fixed)

Clock source: clksp, clkbus, external clock divided by 1, 2, 4 or 16

Timer A, B, C, D, E (8-bit simple timer)

Serial transfer base clock generation

Clock source : clksp, clksp/2, clksp/4, clksp/8, clksp/16, clksp/32,

clkbus/2, clkbus/4

24H Timer

Alarm function, Interval function

Clock source : clksx, clksp (Only when CPU stop)

Serial interface

: 14 channels

UART/ Clock Synchronous : 11 channels

lIC : 3 channels

Serial 0 (UART / Clock Synchronous / LIN)

- UART

Parity check, overrun error/frame error detection,
Transfer size can be selected from 7 to 8 bits.

- Clock Synchronous

The communication type can be selected from 2-ware or 3-wire.

First tansfer bit can be selected from MSB or LSB.

Acrbitrary size of 2 to 8 bits are selectable.

Continuous transmission, continuous reception, continuous transmission/reception are available.
Synchronous edge selection of transfer clock.

Maximum transfer rate: 3.3 Mbps

-LIN

Operate in conjunction with Timer 0, 7 and 8.
Master communication.
Synch Break field transmission, Check sum arithmetic
Slave communication
Wake-up reception, Synch Break field reception, Synch field reception, Check sum arithmetic
Error detection
Check sum error, Bit error

Clock source: Baud Rate Timer B0 output, external clock
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Serial 1, 2, 3, 4, 9, 10 (UART / Clock Synchronous)

- UART

Parity check, overrun error/frame error detection,
Transfer size can be selected from 7 to 8 bits.

- Clock Synchronous

The communication type can be selected from 2-ware or 3-wire.

First tansfer bit can be selected from MSB or LSB.

Avrbitrary size of 2 to 8 bits are selectable.

Continuous transmission, continuous reception, continuous transmission/reception are available.
Synchronous edge selection of transfer clock.

Maximum transfer rate: 3.3 Mbps

Clock source: Baud Rate Timer Bn output (n=1 to 4, 9, 10), external clock

Serial 5, 6, 7, 8 (UART / Clock Synchronous)
- UART

Parity check, overrun error/frame error detection.
Transfer size can be selected from 7 to 8 bits.

- Clock Synchronous

The communication type can be selected from 2-ware or 3-wire.

(Data input from SBO pin is prohibited)

First tansfer bit can be selected from MSB or LSB.

Acrbitrary size of 7 to 8 bits are selectable.

(When selection size is 7 bits, first transfer bit setting is LSB only.)

Continuous transmission, continuous reception, continuous transmission/reception are available.
Maximum transfer rate: 3.3 Mbps

Clock source: Output of timer A, B, C, D, E divided by 2, 16.
External clock

I1IC 0, 1, 2 (Multi master 11C)

- Multi master 11C

100 kHz/ 400 kHz communication is supported.
7-bit, 10-bit slave address is settable.
General call communication mode is supported.

Clock source : Baud Rate Timer Bln output (n=0 to 2), external clock

A/D converter

Resolution  : 10 bit

Channel : 16 channels

Clock source : clkbus/2, clkbus/4, clkbus/8, clkbus/16, clksx x 2

D/A converter

Resolution  : 10-bit

Unit ;2 units
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Auto reset

Auto reset function can be selected ON/OFF

Power supply voltage detection circuit

Detection voltage can be set 2.6 V to 4.0 V by software

Clock monitoring function
Frequency error detection of external / PLL clock

Hardware reset or non-maskable interrupt generation can be selected by program when a frequency
error is detected.
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LED driver -8 sets

CAN controller ( MN103LF09/22/23/24/25/26/27/32/33/99/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 series only)

Channels : 1 channel
CAN 2.0B specification basis

Communication method : NRZ (Non-Return to Zero)
Transmission line : 2-wire serial communication
Communication channel: 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 : 136-bit x 32 (transmission / reception)

IEBus ( MN103LF09/10/11/12/13/14/15/32/33/99/A0/A1/A2/A3/A4/A5/B8/B9/CO/C2/C3 series only)
Channels : 2 channels
Communication mode : Select from model and mode2

Driver/receiver : External

Port function

MN103LF09/12/15/18/21/24/27/99/A2/A5/A8/B1/B4/B7/CO series

1/0 ports : 130 pins
CMOS I/0 : 102 pins
Combination CMOS I/0O and oscillation pin .4 pins
Combination CMOS I/0 and Analog 1/0 : 16 pins
Combination CMOS 1/O and LED driver : 8 pins

Special function pin : 5 pins

Reset input pin (NRST) (software reset is available) : 1 pin
AJD converter reference voltage input pin (VREFH)  : 1 pin

Capacity connect pin (VOUT18) :1pin
Function contol pins (NOCDMOD, ATRST) : 2 pins
Power pins : 9 pins
Power supply pin(VDD50) : 3 pins
GND pins (VSS) : 4 pins
Analog power supply pin(AVDD) : 1 pins
Analog GND pins (AVSS) 1 pins

Publication date: May 2016 18



MNZ103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4]
A5/A6/A7/AB/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/CO/C2/C3 Series

32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Panasonic

MN103LF11/14/17/20/23/26/33/A1/A4/AT/B0/B3/B6/B9/C3 series

1/0 ports
CMOS I/0
Combination CMOS I/0O and oscillation pin
Combination CMOS I/0 and Analog 1/0
Combination CMOS 1/0 and LED driver

Special function pin
Reset input pin (NRST) (software reset is available)
A/D converter reference voltage input pin (VREFH)
Capacity connect pin (VOUT18)
Function contol pins (NOCDMOD, ATRST)

Power pins
Power supply pin(VDD50)
GND pins (VSS)
Analog power supply pin(AVDD)
Analog GND pins (AVSS)

: 115 pins
: 87 pins
4 pins
: 16 pins
: 8 pins
: 5 pins
: 1 pin
:1pin
:1pin

: 2 pins
: 8 pins
12 pins
: 4 pins
1 pins
1 pins

MN103LF10/13/16/19/22/25/32/A0/A3/A6/A9/B2/B5/B8/C2 series

1/0 ports
CMOS 1/0
Combination CMOS I/0O and oscillation pin
Combination CMOS I/0 and Analog 1/0
Combination CMOS 1/0O and LED driver

Special function pin
Reset input pin (NRST) (software reset is available)
AJD converter reference voltage input pin (VREFH)
Capacity connect pin (VOUT18)
Function contol pins (NOCDMOD, ATRST)

Power pins
Power supply pin(VDD50)
GND pins (VSS)
Analog power supply pin(AVDD)
Analog GND pins (AVSS)

: 87 pins
: 59 pins
4 pins
: 16 pins
: 8 pins
: 5 pins
: 1 pin
: 1 pin
:1pin
: 2 pins
: 8 pins
12 pins
: 4 pins
: 1 pins
1 pins
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Package

MN103LF09/12/15/18/21/24/27/99/A2/A5/A8/B1/B4/B7/CO series
: 144pin LQFP (20 mm x 20 mm / 0.5 mm pitch, halogen free)

MNZ103LF11/14/17/20/23/26/33/A1/A4/A7/B0/B3/B6/B9/C3 series
: 128pin LQFP (18 mm x 18 mm/ 0.5 mm pitch, halogen free)

MNZ103LF10/13/16/19/22/25/32/A0/A3/A6/A9/B2/B5/B8/C2 series
: 100pin LQFP (14 mm x 14 mm/ 0.5 mm pitch, halogen free)

MNZ103LF16N/M/K/X/WI/T: 100pin QFP (18 mm x 18 mm / 0.65 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.

Power supply voltage

VDD50 :22Vto55V

AVDD : AVDD=VDD50 (A/D converter or D/A converter is not used)
AvDD=VDD50>2.7 VV (A/D converter or D/A converter is used)

Operating temperature

-40 °C to +105 °C
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1.4 Block Diagram

A/D
converte
10-bit, 16 input

D/A
converte

FlashROM
:‘> Bus

1048 KB
32-bit control

;
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— CPU core
Serxiil I/F RAM DMA 4ch
I1C 76 KB
i> X 3 I — T

% CAN X1 @

<:: } )
() IEBuS x 2iﬁ) ﬁ ﬁ
Timer Interrupt
/0 port i‘;{)
<::f‘> 130 pins 8-bit x 14 WDT x2 control
16-bitx 11 97 factors

:

EF> Clock & 24H timer x 1
system control
L @ 4u>

Figure:1.4.1 MN103LF09 Series Block Diagram

Functions in Figure:1.4.1 are different for each series. Refer to [ 1.3 Hardware Functions ] for
‘ detail of each series.
[ ]
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1.5 Pin Specification

151 Pin Configuration

Figure:1.5.1 shows pin configuration of 144 pin version. Figure:1.5.2 shows pin configuration of 128 pin version.
Figure:1.5.3 shows pin configuration of 100 pin version.

Table:1.5.1 shows pin specification of 144 pin version. Table:1.5.2 shows pin specification of 128 pin version.
Table:1.5.3 shows pin specification of 100 pin version.
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Figure:1.5.3 Pin Configuration of 100 pin Version
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MN2103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/IA4/
A5/A6/AT7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0O/C2/C3 Series
32-bit Single-chip Microcontroller

PubNo. 2340901-025E

Table:1.5.1 Pin Specification of 144 pin Version

) . Pin condition | - - Pin condition
Pin No. Pin Name at Reset Pin No. Pin Name at Reset
1 P00/ SBO1B 7 TM7IOA  SBOGA T ANS Hi-Z 73 P64 TKEYA [ TMIGIOA T AL HI-Z
2 P01/ SBI1B/TM70B / SBI6A / AN9 / DAOUT1A Hi-Z 74 P65/ KEY5/ TM15I0B / A0 Hi-Z
3 P02/ SBT1B/SBT6A/TM70C / AN10 Hi-Z 75 P66 / KEY6 / TM16I0A /DO Hi-Z
4 P03/ SBO2A / SDAOA / SBO5A / AN11/ DAOUT1B Hi-Z 76 P67 /KEY7 /TM1610B /D1 Hi-Z
5 P04 / SBI2A / SBISA / AN12 Hi-Z 77 PEO (/ CTXO0B) *2 Hi-Z
6 P05/ SBT2A / SCLOA / SBT5A / AN13/ DAOUTIC Hi-Z 78 PE1 (/ CRXO0B) *2 Hi-Z
7 PBO/SBO4C/ TM21GCPB Hi-Z 79 PE2 Hi-Z
8 PB1/SBI4C/ TM21BKB Hi-Z 80 P70/ TMMODO / D2 Hi-Z
9 PB2/SBT4C/ TM21I0B Hi-Z 81 P71/TMMOD1/D3 Hi-Z
10 P06 Hi-Z 82 P72 /TMMOD2 / D4 Hi-Z
11 PB3/SBO8B Hi-Z 83 P73/ TMMOD3 /D5 Hi-Z
12 PB4/ SBISB Hi-Z 84 P74/ TMMOD4 / D6 Hi-Z
13 PB5/SBT8B Hi-Z 85 P75/ TMMOD5 / D7 Hi-Z
14 |P107TMOIO / ANT4 7 (OCD_SDA) D) 86 |P76 Hi-Z
15 |PI1/TMI1IO/AN15/(OCD_SCL) D) 87 |P777TMMIO / SYSCLK Hi-Z
16 P12 /TM2I0 / TM22I10B Hi-Z 88 PE3 (/ITX1B) *3 Hi-Z
17 PB6 Hi-Z 89 PE4 (/ IRX1B) *3 Hi-Z
18 PB7 Hi-Z 90 PE5 (/ ITXOB) *3 Hi-Z

19 PO7 Hi-Z 91 VSS -

20 NOCDMOD INPUT 92 P80 /LEDO / TM3IO Hi-Z
21 OSCO /P44 Hi-Z 93 |vDD50 -

22 OSCI /P45 Hi-Z 94 PE6 (/IRX0B) *3 Hi-Z
23 |VSS - 95 PE7 Hi-Z
24 [XI/P46 Hi-Z 96 P81/LED1/TM8IOA /D8 Hi-Z
25 XO /P47 Hi-Z 97 P82 /LED2/ TM8IOB / D9 Hi-Z
26 |VDD50 - 98 P83 /LED3/TM9IOA /D10 Hi-Z
27 |vOUT18 - 99 P84 /LED4/ TM9IOB /D11 Hi-Z
28 NRST INPUT 100 [P85/LED5/TM10I0A /D12 Hi-Z
29 |VSS - 101 [P86/LED6/TM10I10B /D13 Hi-Z
30 [ATRST INPUT 102 [P87/LED7/TM11I0OA/ D14 Hi-Z
31 P13 /1RQ5B / TM20I0B / NWDOVF2 Hi-Z 103 [P40/SBI4A/TM11I0B /D15 Hi-Z
32 P14 7 SBOOA / NWEO/LINTXDA Hi-Z 104 [P417/SBO4A/SDA2ATIRQ6 Hi-Z
33 P15/ SBIOA / NWEI/LINRXDA Hi-Z 105 [P427SBT4A/SCL2A/IRQ7 /NMIRQ Hi-Z
34 P16 / SBTOA/NRE Hi-Z 106 [P43 Hi-Z
35 PGO/IRQ2C Hi-Z 107 [PG5 Hi-Z
36 PG1/IRQ3C Hi-Z 108 [PG6 Hi-Z
37 P20/ IRQOA / NDK Hi-Z 109 [P90/SBOOB /LINTXDB (/ CTX0A) *2 Hi-Z
38 P21 /1RQ1IA/NCS1 Hi-Z 110 P91/ SBIOB / LINRXDB (/ CRX0A) *2 Hi-Z
39 P22 T1IRQ2A/NCS2 Hi-Z 111 [P92/SBTOB Hi-Z
40 P23 /1RQ3A Hi-Z 112 P93 /SBO3B / SDA1B Hi-Z
41 P24 [IRQ4A Hi-Z 113 P94 / SBI3B (/ ITX0A) *3 Hi-Z
42 PG2 Hi-Z 114 P95/ SBT3B / SCL1B (/ IRX0A) *3 Hi-Z
43 P25/ IRQ5A / A20 Hi-Z 115 P96 / IRQOC Hi-Z
44 P30/ SBO1A/A19 Hi-Z 116 P97 /IRQ1C Hi-Z
45 P31/SBIIATA18 Hi-Z 117 |PDO/SBO2B/ SDAOB/SBOSA Hi-Z
46 P32/SBT1ATA17 Hi-Z 118 |[PD1/SBI2B/SBIBA Hi-Z
47 PC0/SBO4B / SDA2B / SBO7B Hi-Z 119 |PD2/SBT2B/SCLOB/SBT8A Hi-Z
48 PC1/SBI4B/SBI7B Hi-Z 120 [PFO/SBO5B Hi-Z
49 PC2/SBT4B/SCL2B/SBT7B Hi-Z 121 [PF1/SBI5B Hi-Z
50 P33/SBO3A/SDAIA/Al6 Hi-Z 122 [PF2/SBT5B Hi-Z
51 P34 7 SBI3A/TM4IO 7 A15 Hi-Z 123 [PD3/IRQOB (/ITXI1A) *3 Hi-Z
52 P35/SBT3A/SCL1ATAl4 Hi-Z 124 [PD4/1RQ1B (/ IRX1A) *3 Hi-Z
53 P50/A13 Hi-Z 125 [PD5/1RQ2B Hi-Z
54 PC3 Hi-Z 126 [PD6/IRQ3B/TMI12I0A Hi-Z
55 PC4 Hi-Z 127 [PD7/IRQ4B/TM12I0B Hi-Z
56 PC5 Hi-Z 128 [PF3/SBO6B Hi-Z
57 P51/SB0O9/A12 Hi-Z 129 [PF4/SBI6B Hi-Z
58 P52 /SBI9 / All Hi-Z 130 [PF5/SBT6B Hi-Z
59 P53/SBT9/A10 Hi-Z 131 [PF6 Hi-Z
60 P54 7SBO10 /A9 Hi-Z 132 [PAO/ANO/SBO7A Hi-Z
61 P55/ SBI10/ A8 Hi-Z 133 [PA1/AN1/SBI7A/ DAOUTOA Hi-Z
62 P56 / SBT10/ A7 Hi-Z 134 [PA2/AN2/SBT7A Hi-Z
63 P57 /TRQ8/ A6 Hi-Z 135 [PA37AN3/TM22I0A7 DAOUTOB Hi-Z
64 P60/ KEYO/ TM13I0A / A5 Hi-Z 136 PA4 [ AN4 [ TM21BKA Hi-Z
65 P61 /KEY1/TM13I0B /A4 Hi-Z 137 [AVSS -

66 P62 /KEY2/ TM14I0A T A3 Hi-Z 138 PA5 / AN5 / TM21GCPA/ DAOUTOC Hi-Z
67 P63/ KEY3/TM14I0B / A2 Hi-Z 139 [AVDD -

68 VDD50 - 140 PA6 / AN6 / TM21I0A Hi-Z
69 PG3 Hi-Z 141 [PA77AN7/TM20I0A Hi-Z
70 |VSS - 142 [PHO/IRQ4C Hi-Z
71 PG4 Hi-Z 143 [PH1/IRQ5C Hi-Z
72 PC6 Hi-Z 144 |VREFH -

*1 When NOCDMOD is "H”, state is "Hi-Z". When NOCDMOD s "L, state is “INPUT".

*2 CAN-embedded series only..
*3 IEBus-embedded series only..
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MNZ103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4]
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Table:1.5.2 Pin Specification of 128 pin Version

Pin No. Pin Name Pin condition Pin No. Pin Name Pin condition
at Reset at Reset

1 P00 / SBO1B / TM7IOA / SBO6A / AN8 Hi-Z 65 [P64/KEY4/TM15I0A /Al Hi-Z
2 PO1/SBI1B/TM70B/ SBI6A/AN9 / DAOUTIA Hi-Z 66 [P65/KEY5/TM15I0B /A0 Hi-Z
3 P02/ SBT1B/SBT6A/TM70C / AN10 Hi-Z 67 [P66/KEY6/TM16I0A /D0 Hi-Z
4 P03/ SBO2A / SDAOA / SBO5A / AN11/ DAOUT1B Hi-Z 68 |[P67/KEY7/TM16I0B/D1 Hi-Z
5 P04 / SBI2A / SBISA [ AN12 Hi-Z 69 [PEO (/ CTXO0B) *2 Hi-Z
6 P05/ SBT2A / SCLOA / SBT5A / AN13/ DAOUTI1C Hi-Z 70 [PE1 (/ CRXO0B) *2 Hi-Z
7 PBO / SBO4C / TM21GCPB Hi-Z 71 |PE2 Hi-Z
8 PB1/SBI4C / TM21BKB Hi-Z 72 |P70/ TMMODO / D2 Hi-Z
9 PB2/SBT4C / TM21I0B Hi-Z 73 |P71/TMMOD1 /D3 Hi-Z
10 |PO6 Hi-Z 74 |P72/TMMOD2 / D4 Hi-Z
11 |[PB3/SBO8B Hi-Z 75 [P73/TMMOD3 /D5 Hi-Z
12 [PB4/SBI8B Hi-Z 76 [P74/TMMOD4 / D6 Hi-Z
13 [PB5/SBT8B Hi-Z 77 [P75/TMMOD5 /D7 Hi-Z
14  [P10/TMOIO / AN14/ (OCD_SDA) (*1) 78 [P77/TMMIO / SYSCLK Hi-Z
15 [P11/TMI1IO/AN15/(OCD_SCL) (*1) 79 [PE3 (/ITX1B)*3 Hi-Z
16 [P12/TM2I0/ TM22I10B Hi-Z 80 [PE4 (/IRX1B)*3 Hi-Z
17 |PO7 Hi-Z 81 [PE5 (/ITX0B)*3 Hi-Z
18 [NOCDMOD INPUT 82 [VSS -

19 [OSCO/ P44 Hi-Z 83 [P80/LEDO/TM3IO Hi-Z
20 [OSCl/ P45 Hi-Z 84 [VDD50 -

21 |VSS - 85 [PEG6 (/ IRX0B)*3 Hi-Z
22 |XI/ P46 Hi-Z 86 |P81/LED1/TMB8IOA/D8 Hi-Z
23 [XO /P47 Hi-Z 87 |P82/LED2/TM8IOB /D9 Hi-Z
24  [VDD50 - 88 |P83/LED3/TM9IOA /D10 Hi-Z
25 |VOUT18 - 89 [P84/LED4/TM9IOB /D11 Hi-Z
26  [NRST INPUT 90 [P85/LED5/TMI10IOA /D12 Hi-Z
27 |VSS - 91 [P86/LED6/TM10I0OB /D13 Hi-Z
28 |ATRST INPUT 92 |[P87/LED7/TMI11I0A /D14 Hi-Z
29 [P13/IRQ5B/TM20I10B / NWDOVF2 Hi-Z 93 [P40/SBI4A/TM1110B /D15 Hi-Z
30 [P14/SBOOA/NWEO /LINTXDA Hi-Z 94 [P41/SBO4ASDA2ATIRQ6 Hi-Z
31 [P15/SBIOA/NWEL/LINRXDA Hi-Z 95 [P42/SBT4A/SCL2A /IRQ7 / NMIRQ Hi-Z
32 |P16/SBTOA/NRE Hi-Z 96 |P43 Hi-Z
33  [P20/IRQOA / NDK Hi-Z 97 |P90/SBOO0OB / LINTXDB (/ CTXO0A) *2 Hi-Z
34 |P21/IRQ1A/NCS1 Hi-Z 98 |P91/SBIOB/LINRXDB (/ CRX0A) *2 Hi-Z
35 |P22/IRQ2A/ NCS2 Hi-Z 99 [P92/SBTOB Hi-Z
36 [P23/IRQ3A Hi-Z 100 [P93/SBO3B/SDA1B Hi-Z
37 |P24/IRQ4A Hi-Z 101 [P94/ SBI3B (/ ITX0A)*3 Hi-Z
38 [P25/1RQ5A7A20 Hi-Z 102 [P95/7/SBT3B/SCLI1B (/ IRX0A)*3 Hi-Z
39 [P30/SBO1A/A19 Hi-Z 103 [PD0/SBO2B/SDAOB/ SBO8A Hi-Z
40 [P31/SBI1A/A18 Hi-Z 104 [PD1/SBI2B/ SBI8A Hi-Z
41 [P32/SBT1A/A17 Hi-Z 105 [PD2/SBT2B/SCLOB/SBT8A Hi-Z
42 [PCO/SBO4B/SDA2B/ SBO7B Hi-Z 106 [PFO/SBO5B Hi-Z
43 [PC1/SBI4B/SBI7B Hi-Z 107 |[PF1/SBI5B Hi-Z
44  |PC2/SBT4B/SCL2B/SBT7B Hi-Z 108 |[PF2/SBT5B Hi-Z
45 [P33/SBO3A/SDA1AAl6 Hi-Z 109 [PD3/IRQOB (/ ITX1A)*3 Hi-Z
46 [P34/SBI3A/TM4IO / A15 Hi-Z 110 [PD4/IRQ1B (/ IRX1A)*3 Hi-Z
47 |P35/SBT3A/SCL1A/Al4 Hi-Z 111 [PD5/IRQ2B Hi-Z
48 |P50/A13 Hi-Z 112 |PD6/IRQ3B/TM12I0A Hi-Z
49 [PC3 Hi-Z 113 [PD7/IRQ4B/TM12I0B Hi-Z
50 [PC4 Hi-Z 114 [PF3/SBO6B Hi-Z
51 [PC5 Hi-Z 115 [PF4/SBI6B Hi-Z
52 [P51/SBO9/A12 Hi-Z 116 [PF5/SBT6B Hi-Z
53 [P52/SBI9 /A1l Hi-Z 117 [PF6 Hi-Z
54 [P53/SBT9/A10 Hi-Z 118 [PAO/ANO/SBO7A Hi-Z
55 [P54/SBO10/A9 Hi-Z 119 [PA1/AN1/SBI7TA/ DAOUTOA Hi-Z
56 |P55/SBI10/A8 Hi-Z 120 [PA2/AN2/SBT7A Hi-Z
57 |P56/SBT10/A7 Hi-Z 121 [PA3/AN3/TM22I0A/ DAOUTOB Hi-Z
58 [P57/1RQ8 /A6 Hi-Z 122 [PA47AN4/TM21BKA Hi-Z
59 [P60/KEYO/TM13I0A /A5 Hi-Z 123 |AVSS -

60 [P61/KEY1/TM13I0B /A4 Hi-Z 124 |PA5/AN5/TM21GCPA/ DAOUTOC Hi-Z
61 [P62/KEY2/TM14I0A /A3 Hi-Z 125 |AvDD -

62 [P63/KEY3/TM14I0B /A2 Hi-Z 126 |PA6/AN6/TM21I0A Hi-Z
63 [VSS - 127 [PA7/AN7 / TM20IOA Hi-Z
64 [PC6 Hi-Z 128 [VREFH -

*1 When NOCDMOD is “H”, state is "Hi-Z”. When NOCDMOD is “L”, state is “INPUT".

*2 CAN-embedded series only..
*3 IEBus-embedded series only..
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Table:1.5.3 Pin Specification of 100 pin Version

Pin No. Pin Name Pir;tcggggiton Pin No. Pin Name Pir;tclgr;::iton
1 P00/ SBO1B / TM7IOA / SBO6A / AN8 Hi-Z 51 |P64/KEY4/TM15I0A /Al Hi-Z
2 P01/ SBI1B/TM70B / SBI6A / AN9 / DAOUT1A Hi-Z 52 |P65/KEY5/TM15I0B / A0 Hi-Z
3 P02/ SBT1B/TM70C / SBT6A / AN10 Hi-Z 53 |P66/KEY6/TM16I0A /DO Hi-Z
4 P03/ SBO2A / SBO5A / SDAOA / AN11/ DAOUT1B Hi-Z 54 |P67/KEY7/TM16I0B /D1 Hi-Z
5 P04 / SBI2A / SBISA / AN12 Hi-Z 55 |P70/TMMODO /D2 Hi-Z
6 P05/ SBT2A / SBT5A / SCLOA / AN13/ DAOUT1C Hi-Z 56 |P71/TMMOD1 /D3 Hi-Z
7 P06 Hi-Z 57 |P72/TMMOD2 /D4 Hi-Z
8 P10/ TMOIO / AN14 / (OCD_SDA) *1) 58 |P73/TMMOD3 /D5 Hi-Z
9 P11/ TM110 / AN15 / (OCD_SCL) (*1) 59 |P74/TMMOD4 /D6 Hi-Z
10 |P12/TM2I0/ TM2210B Hi-Z 60 |P75/TMMODS5 /D7 Hi-Z
11 [NOCDMOD INPUT 61 |P77/TMMIO/SYSCLK Hi-Z
12 |OSCO/ P44 Hi-Z 62 |VSS -
13 |OSCl/ P45 Hi-Z 63 |P80/LEDO/TM3IO Hi-Z
14 |VSS - 64 |VDD50 -
15 |XI/ P46 Hi-Z 65 |P81/LED1/TMB8IOA/D8 Hi-Z
16 |XO /P47 Hi-Z 66 |P82/LED2/TM8IOB /D9 Hi-Z
17 |vDD50 - 67 |P83/LED3/TM9IOA /D10 Hi-Z
18 |VOUT18 - 68 |P84/LED4/TM9IOB /D11 Hi-Z
19 |NRST INPUT 69 |P85/LED5/TM10I0A /D12 Hi-Z
20 |VSS - 70 |P86/LED6/TM10I0B /D13 Hi-Z
21 |ATRST INPUT 71 |P87/LED7/TMI11I0A /D14 Hi-Z
22 |P13/IRQ5B / TM2010B / NWDOVF2 Hi-Z 72 |P40/SBI4A [ TM11I0B / D15 Hi-Z
23  |P14/SBOOA /NWEO / LINTXDA Hi-Z 73 |P41/SBO4A / SDA2A / IRQ6 Hi-Z
24 |P15/SBIOA/NWEL/LINRXDA Hi-Z 74 |P42/ SBT4A / SCL2A / IRQ7 / NMIRQ Hi-Z
25 |P16/SBTOA/NRE Hi-Z 75 |P43 Hi-Z
26 |P20/IRQOA / NDK Hi-Z 76 |P90/SBOOB / LINTXDB (/ CTXO0A) *2 Hi-Z
27 |P21/IRQ1A/NCS1 Hi-Z 77 |P91/SBIOB / LINRXDB (/ CRX0A) *2 Hi-Z
28 |P22/IRQ2A/ NCS2 Hi-Z 78 |P92/SBTOB Hi-Z
29 |P23/IRQ3A Hi-Z 79 |P93/SBO3B/SDA1B Hi-Z
30 |P24/IRQ4A Hi-Z 80 |P94/SBI3B (/ ITX0A) *3 Hi-Z
31 |P25/IRQ5A / A20 Hi-Z 81 |P95/SBT3B/SCL1B (/ IRX0A) *3 Hi-Z
32 |P30/SBO1A/A19 Hi-Z 82 |PDO/SBO2B/SDAOB / SBO8A Hi-Z
33 |P31/SBI1A/A18 Hi-Z 83 |PD1/SBI2B/ SBI8A Hi-Z
34 |P32/SBT1A/A17 Hi-Z 84 |PD2/SBT2B/SCLOB/SBT8A Hi-Z
35 |P33/SBO3A/SDA1A/A16 Hi-Z 85 |PD3/IRQOB (/ ITX1A) *3 Hi-Z
36 |P34/SBI3A/TM4IO / Al5 Hi-Zz 86 |PD4/IRQ1B (/ IRX1A) *3 Hi-Z
37 |P35/SBT3A/SCL1A/Al4 Hi-Z 87 |PD5/IRQ2B Hi-Z
38 |P50/A13 Hi-Z 88 |PD6/IRQ3B/TM12I0A Hi-Z
39 |P51/SB0O9/A12 Hi-Z 89 |PD7/IRQ4B/TM12I10B Hi-Z
40 |P52/SBI9 /A1l Hi-Z 90 |PAO/ANO/SBO7A Hi-Z
41 |P53/SBT9/A10 Hi-Z 91 |PA1/AN1/SBI7A/DAOUTOA Hi-Z
42 |P54/SB0O10/A9 Hi-Z 92 |PA2/AN2/SBT7A Hi-Z
43 |P55/SBI10/ A8 Hi-Z 93 |PA3/AN3/TM22I0A / DAOUTOB Hi-Z
44  |P56/SBT10/A7 Hi-Zz 94 |PA4/AN4/TM21BKA Hi-Z
45 |P57/1RQ8 /A6 Hi-Z 95 |AVSS -
46 |P60/KEYO/TM13I0A /A5 Hi-Z 96 |PA5/AN5/TM21GCPA / DAOUTOC Hi-Z
47 |P61/KEY1/TM13I0B /A4 Hi-Z 97 |AVDD -
48 |P62/KEY2/TM1410A / A3 Hi-Z 98 |PA6/AN6/TM21I0A Hi-Z
49 |P63/KEY3/TM1410B /A2 Hi-Z 99 |PA7/AN7/TM20I0A Hi-Z
50 |VSS - 100 |VREFH -

*1 When NOCDMOD is “H”, state is “Hi-Z". When NOCDMOD is “L", state is “INPUT".
*2 CAN-embedded series only..
*3 IEBus-embedded series only..
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15.2 Pin Functions

Table:1.5.4 shows pin functions of 144 pin version.

Table:1.5.4 Pin Functions of 144 pin Version

Pin Other Function Description
Gupply/ | VD050 Power suppy or 10
Ground *  AypD Power supply for analog operation.
VOUT18 Power supply for internal circuit.
VREFH Reference power supply pin for the A/D converter.
AVSS Ground pin for analog.
VSS Ground
Function  [ATRST Auto reset setting pin.
control * - INOCDMOD On-chip debug function (OCD) control pin
Reset NRST Reset signal input pin (Active low)
Clock OSCI P45 High-speed oscillation input pin (clkosc) (4 to 20 MHz)
OSCO P44 High-speed oscillation output pin
Xl P46 Low-speed oscillation input pin (clkx = 32.768 kHz)
XO P47 Low-speed oscillation output pin
SYSCLK P77 TMMIO System clock signal output pin
Bus A20 P25 IRQ5A Address output pins at Memory expansion mode
A19 P30 SBO1A
A18 P31 SBI1A
A7 P32 SBT1A
Al6 P33 SBO3A SDA1A
Al15 P34 SBI3A TM4I0
Al4 P35 SBT3A SCL11A
A13 P50
Al12 P51 SBO9
All P52 SBI9
A10 P53 SBT9
A9 P54 SBO10
A8 P55 SBI10
A7 P56 SBT10
A6 P57 IRQ8
A5 P60 KEYO TM13I0A
A4 P61 KEY1 TM1310B
A3 P62 KEY2 TM1410A
A2 P63 KEY3 TM1410B
Al P64 KEY4 TM1510A
A0 P65 KEY5 TM1510B
D15 P40 SBI4A TM11I0B Data I/O pins at Memory expansion mode
D14 P87 LED7 TM11I0A
D13 P86 LED6 TM1010B
D12 P85 LED5 TM10I0A
D11 P84 LED4 TM9IOB
D10 P83 LED3 TM9IOA
D9 P82 LED2 TM8IOB
D8 P81 LED1 TM8IOA
D7 P75 TMMOD5
D6 P74 TMMOD4

Refer to [Chapter Overview] of LS| User’s Manual for detail about note of VDD and function control pins.
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PubNo. 2340901-025E

Pin Other Function Description
Bus D5 P73 TMMOD3 Data I/O pins at Memory expansion mode
D4 P72 TMMOD2
D3 P71 TMMOD1
D2 P70 TMMODO
D1 P67 KEY7 TM1610B
DO P66 KEY6 TM1610A
NCS2 P22 IRQ2A Chip select signal output pins (Active low)
NCS1 P21 IRQ1A
NRE P16 SBTOA Read enable signal output pin (Active low)
NWE1 P15 SBIOA LINRXDA \Write enable signal output pins (Active low)
NWEO P14 SBOOA LINTXDA
NDK P20 IRQOA Acknowledge signal input pin (Active low)
X\r/::ir;dog NWDOVE2 |P13 IRQ5E TM20I0B Watchdog timer 2 over flow (active low)
Interrupt  [NMIRQ P42 IRQ7 SBT4A SCL2A Non-maskable interrupt request signal input pin (Active low)
IRQ8 P57 A6 External interrupt request signal input pin 8
IRQ7 P42 NMIRQ SBT4A SCL2A External interrupt request signal input pin 7
IRQ6 P41 SBO4A SDA2A External interrupt request signal input pin 6
IRQ5A P25 A20 External interrupt request signal input pin 5
IRQ5B P13 TM20I0B  |NWDOVF2 (Pin change is possible)
IRQ5C PH1
IRQ4A P24 External interrupt request signal input pin 4
IRQ4B PD7 TM1210B (Pin change is possible)
IRQ4C PHO
IRQ3A P23 External interrupt request signal input pin 3
IRQ3B PDG TM1210A (Pin change is possible)
IRQ3C PG1
IRQ2A P22 NCS2 External interrupt request signal input pin 2
IRQ2B PD5 (Pin change is possible)
IRQ2C PGO
IRQ1A P21 NCS1 External interrupt request signal input pin 1
IRQ1B PD4 (IRX1A)™ (Pin change is possible)
IRQ1C P97
IRQOA P20 NDK External interrupt request signal input pin 0
IRQOB PD3 (TX1IA™ (Pin change is possible)
IRQOC P96
KEY7 P67 D1 TM1610B Key input interrupt
KEY6 P66 DO TM1610A
KEY5 P65 AO TM1510B
KEY4 P64 Al TM1510A
KEY3 P63 A2 TM1410B
KEY2 P62 A3 TM14I0A
KEY1 P61 A4 TM13I10B
KEYO P60 A5 TM13I0A
Timer TMOIO P10 OCD_SDA |AN14 8-bit Timer 0 to 4 1/O pins
TM1IO P11 OCD_SCL |AN15
TM2I0 P12 TM2210B
TM3IO P80 LEDO
TM410 P34 A15 SBI3A
TM7I0A P00 SBO1B SBO6A AN8 16-bit Timer 7 I/O pin A, output pin B, C
TM70B PO1 SBI1B SBIGA AN9 DAOUTIA
TM70C P02 SBT1B SBT6A AN10

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

Timer TM8IOA P81 D8 LED1 16-bit Timer 8 to 16 1/0O pins A, B

TM8IOB P82 D9 LED2

TM9IOA P83 D10 LED3

TM9IOB P84 D11 LED4

TM10I0A P85 D12 LED5

TM1010B P86 D13 LED6

TM11I0A P87 D14 LED7

TM11I0B P40 D15 SBI4A

TM12I0A  |PD6 IRQ3B

TM1210B PD7 IRQ4B

TM13I0A P60 KEYO A5

TM1310B P61 KEY1 Ad

TM14I0A P62 KEY2 A3

TM1410B P63 KEY3 A2

TM15I0A  [P64 KEY4 Al

TM1510B P65 KEY5 A0

TM1610A P66 KEY6 DO

TM1610B P67 KEY7 D1

TM20I0A PA7 AN7 8-bit Timer 20 to 22 1/O pins (Pin change is possible)

TM2010B P13 IRQ5B NWDOVF2

TM21I0A  [PA6 ANG

TM2110B PB2 SBT4C

TM22I0A PA3 AN3 DAOUTOB

TM2210B P12 TM210

TM21BKA  |PA4 AN4 8-bit Timer 21 1/O pins (Pin change is possible)

TM21BKB |PB1 SBI4C

TM21GCPA [PA5 AN5 DAOUTOC

TM21GCPB (PBO SBO4C

TMMODO  |P70 D2 Motor control 16-bit Timer I/O pins

TMMOD1 P71 D3

TMMOD2 P72 D4

TMMOD3 P73 D5

TMMOD4 (P74 D6

TMMOD5 P75 D7

TMMIO P77 SYSCLK
Serial SBTOA P16 NRE Serial clock 1/0 pins (Pin change is possible)

SBTOB P92 - Clock synchronous/UART

SBT1A P32 Al7

SBT1B P02 SBT6A TM70C AN10

SBT2A PO5 SBT5A SCLOA AN13 DAOUTI1C

SBT2B PD2 SBT8A SCLOB

SBT3A P35 Al4d SCL1A

SBT3B P95 SCL1B (IRX0A)**

SBT4A P42 SCL2A IRQ7 NMIRQ

SBT4B PC2 SBT7B SCL2B

SBT4C PB2 TM2110B

SBT5A PO5 SBT2A SCLOA AN13 DAOUTI1C

SBT5B PF2

SBT6A P02 SBT1B TM70C AN10

SBT6B PF5

SBT7A PA2 AN2

SBT7B PC2 SBT4B SCL2B

SBT8A PD2 SBT2B SCLOB

SBT8B PB5

SBT9 P53

SBT10 P56

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

Serial SBOOA P14 NWEO LINTXDA Serial data output pins (Pin change is possible)

SBOOB PY0 (CTXOA)* | LINTXDB - Clock synchronous/UART

SBO1A P30 A19

SBO1B P00 SBOG6A TM7IOA AN8

SBO2A PO3 SBOS5A SDAOA AN11 DAOUT1B

SBO2B PDO SBOS8A SDAOB

SBO3A P33 A16 SDA1A

SBO3B P93 SDA1B

SBO4A P41 SDA2A IRQ6

SBO4B PCO SBO7B SDA2B

SBO4C PBO TM21GCPB

SBO5A P03 SBO2A SDAOA AN11 DAOUT1B

SBO5B PFO

SBO6A P00 SBO1B TM7I0A AN8

SBO6B PF3

SBO7A PAO ANO

SBO7B PCO SBO4B SDA2B

SBOS8A PDO SBO2B SDAOB

SBO8B PB3

SBO9 P51 Al12

SBO10 P54 A9

SBIOA P15 NWE1 LINRXDA Serial data input pins (Pin change is possible)

SBIOB Po1 (CRX0A)* |LINRXDB - Clock synchronous/UART

SBI1A P31 Al18

SBI1B P01 SBI6A TM70B AN9 DAOUT1A

SBI2A P04 SBI5A AN12

SBI2B PD1 SBISA

SBI3A P34 Al5 TM410

SBI3B P94 (ITX0A)**

SBI4A P40 D15 TM1110B

SBI4B PC1 SBI7B

SBI4C PB1 TM21BKB

SBI5A P04 SBI2A AN12

SBI5B PF1

SBIGA PO1 SBI1B TM70B AN9 DAOUTI1A

SBI6B PF4

SBI7A PAL AN1 DAOUTOA

SBI7B PC1 SBI4B

SBIBA PD1 SBI2B

SBI8B PB4

SBI9 P52 All

SBI10 P55 A8
lic SCLOA P05 SBT2A SBT5A AN13 DAOUTIC |lIC clock I/O pins (Pin change is possible)

SCLOB PD2 SBT2B SBT8A

SCL1A P35 Al4 SBT3A

SCL1B P95 SBT3B (IRX0A)**

SCL2A P42 SBT4A IRQ7 NMIRQ

SCL2B PC2 SBT4B SBT7B

SDAOA P03 SBO2A SBO5A AN11 DAOUTI1B |lIC data I/O pins (Pin change is possible)

SDAOB PDO SBO2B SBO8A

SDA1A P33 Al6 SBO3A

SDA1B P93 SBO3B

SDA2A P41 SBO4A IRQ6

SDA2B PCO SBO4B SBO7B

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description
LIN LINTXDA P14 SBOOA NWEO LIN data transmission pin (Pin change is possible)
LINTXDB P90 SBOOB (CTX0A) *
LINRXDA  |P15 SBIOA NWE1 LIN data reception pin (Pin change is possible)
LINRXDB P91 SBIOB (CRXO0A) *
CAN * CTX0A P90 SBOOB LINTXDB CAN data transmission pin (Pin change is possible)
CTX0B PEO
CRX0A P91 SBIOB LINRXDB CAN data reception pin (Pin change is possible)
CRX0B PE1
IEBus **  [ITX0A P94 SBI3B IEBus data transmission pin (Pin change is possible)
ITX0B PE5
ITX1A PD3 IRQOB
ITX1B PE3
IRX0A P95 SBT3B SCL1B IEBus data reception pin (Pin change is possible)
IRX0B PE6
IRX1A PD4 IRQ1B
IRX1B PE4
A/ID ANO PAO SBO7A Analog input pins
converter  faN1 PA1 SBI7A DAOUTOA
AN2 PA2 SBT7A
AN3 PA3 TM22I0A |DAOUTOB
AN4 PA4 TM21BKA
AN5 PAS5 TM21GCPA|DAOUTOC
AN6 PA6 TM21I0A
AN7 PA7 TM20I0A
AN8 P00 SBO1B TM7I0A SBOG6A
AN9 P01 SBI1B TM70B SBI6A DAOUTI1A
AN10 P02 SBT1B TM70C SBT6A
AN11 P03 SBO2A SBO5A SDAOA DAOUT1B
AN12 P04 SBI2A SBI5A
AN13 P05 SBT2A SBT5A SCLOA DAOUTI1C
AN14 P10 TMOIO OCD_SDA
AN15 P11 TM1IO OCD_SCL
D/A DAOUTOA |PA1l SBI7A AN1 Analog output pins
converter  [5AQUTOB  |PA3 TM22I10A  [AN3
DAOUTOC |PA5 TM21GCPA|ANS
DAOUT1A |PO1 SBI1B TM70B SBI6GA AN9
DAOUT1B |P03 SBO2A SBO5A SDAOA AN11
DAOUTIC |P0O5 SBT2A SBT5A SCLOA AN13
1/0 Port P00 SBO1B TM7I0A SBO6A AN8 General Purpose I/O port 0
P01 SBI1B TM70B SBI6A AN9 DAOUTI1A
P02 SBT1B TM70C SBT6A AN10
P03 SBO2A SBO5A SDAOA AN11 DAOUT1B
P04 SBI2A SBI5A AN12
P05 SBT2A SBT5A SCLOA AN13 DAOUTI1C
P06
P07
P10 OCD_SDA |TM0IO AN14 General Purpose I/0 port 1
P11 OCD_SCL |TM1I0 AN15
P12 TM2I0 TM2210B
P13 IRQ5B TM20I0B |[NWDOVF2
P14 NWEO SBOOA LINTXDA
P15 NWE1 SBIOA LINRXDA
P16 NRE SBTOA

* CAN-embedded series only.
** |EBus-embedded series only.
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1/0 Port

Pin Other Function Description
P20 NDK IRQOA General Purpose I/O port 2
P21 NCS1 IRQ1A
P22 NCS2 IRQ2A
P23 IRQ3A
P24 IRQ4A
P25 A20 IRQ5A
P30 A19 SBO1A General Purpose I/0 port 3
P31 A18 SBI1A
P32 Al7 SBT1A
P33 Al16 SBO3A SDA1A
P34 A15 SBI3A TM4I0
P35 Al4 SBT3A SCL1A
P40 D15 SBI4A TM11I0B General Purpose I/O port 4
P41 SBO4A SDA2A IRQ6
P42 SBT4A SCL2A IRQ7 NMIRQ
P43
P44 [e}S]el0)
P45 OSCI
P46 Xl
P47 X0
P50 Al13 General Purpose I/O port 5
P51 Al2 SBO9
P52 All SBI9
P53 A10 SBT9
P54 A9 SBO10
P55 A8 SBI10
P56 A7 SBT10
P57 A6 IRQ8
P60 A5 KEYO TM13I0A General Purpose I/0 port 6
P61 A4 KEY1 TM1310B
P62 A3 KEY2 TM1410A
P63 A2 KEY3 TM1410B
P64 Al KEY4 TM15I0A
P65 A0 KEY5 TM1510B
P66 DO KEY6 TM1610A
P67 D1 KEY7 TM1610B
P70 D2 TMMODO General Purpose I/O port 7
P71 D3 TMMOD1
P72 D4 TMMOD2
P73 D5 TMMOD3
P74 D6 TMMOD4
P75 D7 TMMOD5
P76
P77 SYSCLK TMMIO
P80 TM3IO LEDO General Purpose I/O port 8
P81 D8 TM8IOA LED1
P82 D9 TM8IOB LED2
P83 D10 TM9IOA LED3
P84 D11 TM9IOB LED4
P85 D12 TM10IOA ([LED5
P86 D13 TM10I0B |LED6
P87 D14 TM11I0A |LED7

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

1/0 Port P90 SBOOB (CTXO0A)* |LINTXDB General Purpose I/0 port 9

P91 SBIOB (CRX0A)* |LINRXDB

P92 SBTOB

P93 SBO3B SDA1B

P94 SBI3B (ITX0A)**

P95 SBT3B SCL1B (IRX0A)**

P96 IRQOC

P97 IRQ1C

PAO SBO7A ANO General Purpose I/O port A

PAl SBI7A AN1 DAOUTOA

PA2 SBT7A AN2

PA3 TM22I0A |AN3 DAOUTOB

PA4 TM21BKA |AN4

PAS5 TM21GCPA|AN5 DAOUTOC

PA6 TM21I10A |AN6

PA7 TM20I0A |AN7

PBO SBO4C TM21GCPB General Purpose I/O port B

PB1 SBl4C TM21BKB

PB2 SBT4C TM2110B

PB3 SBO8B

PB4 SBI8B

PB5 SBT8B

PB6

PB7

PCO SBO4B SBO7B SDA2B General Purpose I/0 port C

PC1 SBI4B SBI7B

PC2 SBT4B SBT7B SCL2B

PC3

PC4

PC5

PC6

PDO SBO2B SBO8A SDAOB General Purpose I/O port D

PD1 SBI2B SBI8BA

PD2 SBT2B SBT8A SCLOB

PD3 (ITX1A)* [IRQOB

PD4 (IRX1A)** [IRQ1B

PD5 IRQ2B

PD6 TM12I0A |[IRQ3B

PD7 TM12I0B [IRQ4B

PEO (CTX0B)* General Purpose I/0O port E

PE1 (CRXOB)*

PE2

PE3 (ITX1B)**

PE4 (IRX1B)**

PES (ITX0B)**

PE6 (IRX0B)**

PE7

PFO SBO5B General Purpose 1/0 port F

PF1 SBI5B

PF2 SBT5B

PF3 SBO6B

PF4 SBI6B

PF5 SBT6B

PF6

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

1/0 Port PGO IRQ2C General Purpose 1/0O port G

PG1 IRQ3C

PG2

PG3

PG4

PG5

PG6

PHO IRQ4C General Purpose I/0 port H

PH1 IRQ5C
LED LEDO P80 TM3IO LED drive pins

LED1 P81 D8 TMB8IOA

LED2 P82 D9 TM8IOB

LED3 P83 D10 TM9IOA

LED4 P84 D11 TM9IOB

LEDS P85 D12 TM10I0A

LED6 P86 D13 TM1010B

LED7 P87 D14 TM11I0A
OCD OCD_SDA |P10 TMOIO AN14 Clock input pin for on-chip debug function.

OCS_SCL (P11 TM1IO AN15 Data I/0 pin for on-chip debug function.
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Table:1.5.5 shows pin functions of 128 pin version.

Table:1.5.5 Pin Functions of 128 pin Version

Pin Other Function Description
cuppy /[PPSO bower suppy or 10
Ground *  1AypD Power supply for analog operation.
VOUT18 Power supply for internal circuit.
VREFH Reference power supply pin for the A/D converter.
AVSS Ground pin for analog.
VSS Ground
Function |ATRST Auto reset setting pin
control ™ INOCDMOD On-chip debug function (OCD) control pin
Reset NRST Reset signal input pin (Active low)
Clock OSClI P45 High-speed oscillation input pin (clkosc) (4 to 20 MHz)
OSCO P44 High-speed oscillation output pin
XI P46 Low-speed oscillation input pin (clkx = 32.768 kHz)
X0 P47 Low-speed oscillation output pin
SYSCLK P77 TMMIO System clock signal output pin
Bus A20 P25 IRQ5A Address output pins at Memory expansion mode
A19 P30 SBO1A
A18 P31 SBI1A
Al7 P32 SBT1A
A16 P33 SBO3A SDA1A
Al5 P34 SBI3A TM410
Al4 P35 SBT3A SCL11A
Al3 P50
Al12 P51 SBO9
All P52 SBI9
A10 P53 SBT9
A9 P54 SBO10
A8 P55 SBI10
A7 P56 SBT10
A6 P57 IRQ8
A5 P60 KEYO TM13I0A
A4 P61 KEY1 TM1310B
A3 P62 KEY2 TM14I0A
A2 P63 KEY3 TM1410B
Al P64 KEY4 TM15I0A
AO P65 KEY5 TM1510B

Refer to [Chapter Overview] of LS| User’s Manual for detail about note of VDD and function control pins.
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PubNo. 2340901-025E

Pin Other Function Description
Bus D15 P40 SBI4A TM11I0B Data I/O pins at Memory expansion mode
D14 P87 LED7 TM11I0A
D13 P86 LED6 TM10I10B
D12 P85 LED5 TM10I0A
D11 P84 LED4 TM9IOB
D10 P83 LED3 TM9IOA
D9 P82 LED2 TM8IOB
D8 P81 LED1 TMB8IOA
D7 P75 TMMOD5
D6 P74 TMMOD4
D5 P73 TMMOD3
D4 P72 TMMOD2
D3 P71 TMMOD1
D2 P70 TMMODO
D1 P67 KEY7 TM1610B
DO P66 KEY6 TM1610A
NCS2 P22 IRQ2A Chip select signal output pins (Active low)
NCS1 P21 IRQ1A
NRE P16 SBTOA Read enable signal output pin (Active low)
NWE1 P15 SBIOA LINRXDA \Write enable signal output pins (Active low)
NWEO P14 SBOOA LINTXDA
NDK P20 IRQOA Acknowledge signal input pin (Active low)
:Ii\rlr?etjhzdog NWDOVE2 |P13 IRQSE TM20I0B Watchdog timer 2 over flow (active low)
Interrupt  [NMIRQ P42 IRQ7 SBT4A SCL2A Non-maskable interrupt request signal input pin (Active low)
IRQ8 P57 A6 External interrupt request signal input pin 8
IRQ7 P42 NMIRQ SBT4A SCL2A External interrupt request signal input pin 7
IRQ6 P41 SBO4A SDA2A External interrupt request signal input pin 6
IRQ5A P25 A20 External interrupt request signal input pin 5
IRQ5B P13 TM20I0B |NWDOVF2 (Pin change is possible)
IRQ4A P24 External interrupt request signal input pin 4
IRQ4B PD7 TM1210B (Pin change is possible)
IRQ3A P23 External interrupt request signal input pin 3
IRQ3B PD6 TM1210A (Pin change is possible)
IRQ2A P22 NCS2 External interrupt request signal input pin 2
IRQ2B PD5 (Pin change is possible)
IRQ1A P21 NCS1 External interrupt request signal input pin 1
IRQ1B PD4 (IRX1A)™ (Pin change is possible)
IRQOA P20 NDK External interrupt request signal input pin 0
IRQOB PD3 (TX1A™ (Pin change is possible)
KEY7 P67 D1 TM1610B Key input interrupt
KEY6 P66 DO TM16I0A
KEY5 P65 AO TM15I0B
KEY4 P64 Al TM15I0A
KEY3 P63 A2 TM1410B
KEY2 P62 A3 TM1410A
KEY1 P61 A4 TM1310B
KEYO P60 A5 TM13I0A
Timer TMOIO P10 OCD_SDA |AN14 8-bit Timer 0 to 4 1/0 pins
TM1IO P11 OCD_SCL |[AN15
TM2I0 P12 TM2210B
TM3IO P80 LEDO
TM410 P34 Al5 SBI3A
TM7I0A P00 SBO1B SBO6A AN8 16-bit Timer 7 1/O pin A, output pin B, C
TM70B P01 SBI1B SBI6A AN9 DAOUTI1A
TM70C P02 SBT1B SBT6A AN10

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

Timer TMS8IOA P81 D8 LED1 16-bit Timer 8 to 16 1/0O pins A, B

TM8IOB P82 D9 LED2

TM9IOA P83 D10 LED3

TM9IOB P84 D11 LED4

TM10I0A  |P85 D12 LED5

TM10I0B  [P86 D13 LED6

TM1110A P87 D14 LED7

TM1110B P40 D15 SBI4A

TM12I0A  |PD6 IRQ3B

TM12I0B  |PD7 IRQ4B

TM13I0A  |P60 KEYO A5

TM13I0B  [P61 KEY1 A4

TM1410A  [P62 KEY2 A3

TM1410B  [P63 KEY3 A2

TM15I0A  [P64 KEY4 Al

TM15I0B  |P65 KEY5 A0

TM16I0A  |P66 KEY6 DO

TM1610B (P67 KEY7 D1

TM20I0A PA7 AN7 8-bit Timer 20 to 22 1/O pins (Pin change is possible)

TM20I0B  [P13 IRQ5B NWDOVF2

TM21I0A  [PA6 ANG

TM21I0B  |PB2 SBT4C

TM22I0A  |PA3 AN3 DAOUTOB

TM22I0B  [P12 TM210

TM21BKA  |PA4 AN4 8-bit Timer 21 1/O pins (Pin change is possible)

TM21BKB [PB1 SBl4C

TM21GCPA [PA5 AN5 DAOUTOC

TM21GCPB |PBO SBO4C

TMMODO  |P70 D2 Motor control 16-bit Timer I/O pins

TMMOD1  [P71 D3

TMMOD2  [P72 D4

TMMOD3  [P73 D5

TMMOD4 (P74 D6

TMMOD5  |P75 D7

TMMIO P77 SYSCLK
Serial SBTOA P16 NRE Serial clock I/O pins (Pin change is possible)

SBTOB P92 - Clock synchronous/UART

SBT1A P32 Al7

SBT1B P02 SBT6A TM70C AN10

SBT2A P05 SBT5A SCLOA AN13 DAOUTI1C

SBT2B PD2 SBT8A SCLOB

SBT3A P35 Al4 SCL1A

SBT3B P95 SCL1B (IRX0A)**

SBT4A P42 SCL2A IRQ7 NMIRQ

SBT4B PC2 SBT7B SCL2B

SBT4C PB2 TM2110B

SBT5A P05 SBT2A SCLOA AN13 DAOUTI1C

SBT5B PF2

SBT6A P02 SBT1B TM70C AN10

SBT6B PF5

SBT7A PA2 AN2

SBT7B PC2 SBT4B SCL2B

SBT8A PD2 SBT2B SCLOB

SBT8B PB5

SBT9 P53

SBT10 P56

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

Serial SBOOA P14 NWEO LINTXDA Serial data output pins (Pin change is possible)

SBOOB PY0 (CTXOA)* |LINTXDB - Clock synchronous/UART

SBO1A P30 A19

SBO1B P00 SBOG6A TM7IOA AN8

SBO2A PO3 SBO5A SDAOA AN11 DAOUT1B

SBO2B PDO SBOS8A SDAOB

SBO3A P33 A16 SDA1A

SBO3B P93 SDA1B

SBO4A P41 SDA2A IRQ6

SBO4B PCO SBO7B SDA2B

SBO4C PBO TM21GCPB

SBO5A P03 SBO2A SDAOA AN11 DAOUT1B

SBO5B PFO

SBO6A P00 SBO1B TM7I0A AN8

SBO6B PF3

SBO7A PAO ANO

SBO7B PCO SBO4B SDA2B

SBOS8A PDO SBO2B SDAOB

SBO8B PB3

SBO9 P51 Al12

SBO10 P54 A9

SBIOA P15 NWE1 LINRXDA Serial data input pins (Pin change is possible)

SBIOB Po1 (CRX0A)* |LINRXDB - Clock synchronous/UART

SBI1A P31 Al18

SBI1B PO1 SBI6A TM70B AN9 DAOUTI1A

SBI2A P04 SBI5A AN12

SBI2B PD1 SBI8SA

SBI3A P34 Al5 TM410

SBI3B P94 (ITX0A)**

SBI4A P40 D15 TM1110B

SBI4B PC1 SBI7B

SBI4C PB1 TM21BKB

SBI5A P04 SBI2A AN12

SBI5B PF1

SBIGA PO1 SBI1B TM70B AN9 DAOUTI1A

SBI6B PF4

SBI7A PAL AN1 DAOUTOA

SBI7B PC1 SBl4B

SBIBA PD1 SBI2B

SBI8B PB4

SBI9 P52 All

SBI10 P55 A8
Ic SCLOA P05 SBT2A SBT5A AN13 DAOUTIC |lIC clock I/O pins

SCLOB PD2 SBT2B SBT8A

SCL1A P35 Al4 SBT3A

SCL1B P95 SBT3B (IRX0A)**

SCL2A P42 SBT4A IRQ7 NMIRQ

SCL2B PC2 SBT4B SBT7B

SDAOA P03 SBO2A SBO5A AN11 DAOUTI1B |lIC data I/O pins

SDAOB PDO SBO2B SBO8A

SDA1A P33 Al6 SBO3A

SDA1B P93 SBO3B

SDA2A P41 SBO4A IRQ6

SDA2B PCO SBO4B SBO7B

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description
LIN LINTXDA P14 SBOOA NWEO LIN data transmission pin (Pin change is possible)
LINTXDB P90 SBOOB (CTX0A) *
LINRXDA  |P15 SBIOA NWE1 LIN data reception pin (Pin change is possible)
LINRXDB P91 SBIOB (CRXO0A) *
CAN * CTX0A P90 SBOOB LINTXDB CAN data transmission pin (Pin change is possible)
CTX0B PEO
CRX0A P91 SBIOB LINRXDB CAN data reception pin (Pin change is possible)
CRX0B PE1
IEBus **  [ITX0A P94 SBI3B IEBus data transmission pin (Pin change is possible)
ITX0B PE5
ITX1A PD3 IRQOB
ITX1B PE3
IRX0A P95 SBT3B SCL1B IEBus data reception pin (Pin change is possible)
IRX0B PE6
IRX1A PD4 IRQ1B
IRX1B PE4
A/ID ANO PAO SBO7A Analog input pins
converter  faN1 PA1 SBI7A DAOUTOA
AN2 PA2 SBT7A
AN3 PA3 TM22I0A |DAOUTOB
AN4 PA4 TM21BKA
AN5 PAS5 TM21GCPA|DAOUTOC
AN6 PA6 TM21I0A
AN7 PA7 TM20I0A
AN8 P00 SBO1B TM7I0A SBOG6A
AN9 P01 SBI1B TM70B SBI6A DAOUTI1A
AN10 P02 SBT1B TM70C SBT6A
AN11 P03 SBO2A SBO5A SDAOA DAOUT1B
AN12 P04 SBI2A SBI5A
AN13 P05 SBT2A SBT5A SCLOA DAOUTI1C
AN14 P10 TMOIO OCD_SDA
AN15 P11 TM1IO OCD_SCL
D/A DAOUTOA |PA1l SBI7A AN1 Analog output pins
converter  [5AQUTOB  |PA3 TM22I10A  [AN3
DAOUTOC |PA5 TM21GCPA|ANS
DAOUT1A |PO1 SBI1B TM70B SBI6GA AN9
DAOUT1B |P03 SBO2A SBO5A SDAOA AN11
DAOUTIC |P0O5 SBT2A SBT5A SCLOA AN13
1/0 Port P00 SBO1B TM7I0A SBO6A AN8 General Purpose I/O port 0
P01 SBI1B TM70B SBI6A AN9 DAOUTI1A
P02 SBT1B TM70C SBT6A AN10
P03 SBO2A SBO5A SDAOA AN11 DAOUT1B
P04 SBI2A SBI5A AN12
P05 SBT2A SBT5A SCLOA AN13 DAOUTI1C
P06
P07
P10 OCD_SDA |TM0IO AN14 General Purpose I/0 port 1
P11 OCD_SCL |TM1I0 AN15
P12 TM2I0 TM2210B
P13 IRQ5B TM20I0B |[NWDOVF2
P14 NWEO SBOOA LINTXDA
P15 NWE1 SBIOA LINRXDA
P16 NRE SBTOA

* CAN-embedded series only.
** |EBus-embedded series only.
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1/0 Port

Pin Other Function Description
P20 NDK IRQOA General Purpose I/O port 2
P21 NCS1 IRQ1A
P22 NCS2 IRQ2A
P23 IRQ3A
P24 IRQ4A
P25 A20 IRQ5A
P30 A19 SBO1A General Purpose I/0 port 3
P31 A18 SBI1A
P32 Al7 SBT1A
P33 Al16 SBO3A SDA1A
P34 A15 SBI3A TM4I0
P35 Al4 SBT3A SCL1A
P40 D15 SBI4A TM11I0B General Purpose I/O port 4
P41 SBO4A SDA2A IRQ6
P42 SBT4A SCL2A IRQ7 NMIRQ
P43
P44 [e}S]el0)
P45 OSCI
P46 Xl
P47 X0
P50 Al13 General Purpose I/O port 5
P51 Al2 SBO9
P52 All SBI9
P53 A10 SBT9
P54 A9 SBO10
P55 A8 SBI10
P56 A7 SBT10
P57 A6 IRQ8
P60 A5 KEYO TM13I0A General Purpose I/0 port 6
P61 A4 KEY1 TM1310B
P62 A3 KEY2 TM1410A
P63 A2 KEY3 TM1410B
P64 Al KEY4 TM15I0A
P65 A0 KEY5 TM1510B
P66 DO KEY6 TM1610A
P67 D1 KEY7 TM1610B
P70 D2 TMMODO General Purpose I/O port 7
P71 D3 TMMOD1
P72 D4 TMMOD2
P73 D5 TMMOD3
P74 D6 TMMOD4
P75 D7 TMMOD5
P77 SYSCLK TMMIO
P80 TM3IO LEDO General Purpose I/O port 8
P81 D8 TM8IOA LED1
P82 D9 TM8IOB LED2
P83 D10 TMOIOA LED3
P84 D11 TM9IOB LED4
P85 D12 TM10I0A |LED5
P86 D13 TM10I0B [LED6
P87 D14 TM11I0A |LED7
P90 SBOOB (CTX0A)* [LINTXDB General Purpose I/O port 9
P91 SBIOB (CRX0A)* |LINRXDB
P92 SBTOB
P93 SBO3B SDA1B
P94 SBI3B (ITX0A)**
P95 SBT3B SCL1B (IRX0A)**

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description
1/0 Port PAO SBO7A ANO General Purpose I/0 port A
PAL SBI7A AN1 DAOUTOA
PA2 SBT7A AN2
PA3 TM22I0A |AN3 DAOUTOB
PA4 TM21BKA |AN4
PAS5 TM21GCPA|ANS DAOUTOC
PAB TM21I0A |AN6
PA7 TM20I0OA |AN7
PBO SBO4C TM21GCPB General Purpose I/O port B
PB1 SBl4C TM21BKB
PB2 SBT4C TM2110B
PB3 SBO8B
PB4 SBI8B
PB5 SBT8B
PCO SBO4B SBO7B SDA2B General Purpose I/0O port C
PC1 SBIl4B SBI7B
PC2 SBT4B SBT7B SCL2B
PC3
PC4
PC5
PC6
PDO SBO2B SBOSA SDAOB General Purpose I/O port D
PD1 SBI2B SBIBA
PD2 SBT2B SBT8A SCLOB
PD3 (ITX1A)*  [IRQOB
PD4 (IRX1A)** |IRQ1B
PD5 IRQ2B
PD6 TM12I0A |IRQ3B
PD7 TM12I10B |IRQ4B
PEO (CTX0B)* General Purpose 1/0 port E
PE1 (CRXOB)*
PE2
PE3 (ITX1B)**
PE4 (IRX1B)*
PE5 (ITX0B)**
PE6 (IRXOB)**
PFO SBO5B General Purpose 1/O port F
PF1 SBI5B
PF2 SBT5B
PF3 SBO6B
PF4 SBI6B
PF5 SBT6B
PF6
LED LEDO P80 TM3IO LED drive pins
LED1 P81 D8 TMS8IOA
LED2 P82 D9 TM8IOB
LED3 P83 D10 TM9IOA
LED4 P84 D11 TM9IOB
LED5 P85 D12 TM10I0A
LED6 P86 D13 TM1010B
LED7 P87 D14 TM11I0A
OCD OCD_SDA |[P10 TMOIO AN14 Clock input pin for on-chip debug function.
OCs_sCL |pP11 TM1I10 AN15 Data /O pin for on-chip debug function.

* CAN-embedded series only.
** |EBus-embedded series only.
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Table:1.5.6 shows pin functions of 100 pin version.

Table:1.5.6 Pin Functions of 100 pin Version

Pin Other Function Description
cuppy /[PPSO bower suppy or 10
Ground *  1AypD Power supply for analog operation.
VOUT18 Power supply for internal circuit.
VREFH Reference power supply pin for the A/D converter.
AVSS Ground pin for analog.
VSS Ground
Function |ATRST Auto reset setting pin
control ™ INOCDMOD On-chip debug function (OCD) control pin
Reset NRST Reset signal input pin (Active low)
Clock OSClI P45 High-speed oscillation input pin (clkosc) (4 to 20 MHz)
OSCO P44 High-speed oscillation output pin
XI P46 Low-speed oscillation input pin (clkx = 32.768 kHz)
X0 P47 Low-speed oscillation output pin
SYSCLK P77 TMMIO System clock signal output pin
Bus A20 P25 IRQ5A Address output pins at Memory expansion mode
A19 P30 SBO1A
A18 P31 SBI1A
Al7 P32 SBT1A
A16 P33 SBO3A SDA1A
Al5 P34 SBI3A TM410
Al4 P35 SBT3A SCL11A
Al3 P50
Al12 P51 SBO9
All P52 SBI9
A10 P53 SBT9
A9 P54 SBO10
A8 P55 SBI10
A7 P56 SBT10
A6 P57 IRQ8
A5 P60 KEYO TM13I0A
A4 P61 KEY1 TM1310B
A3 P62 KEY2 TM14I0A
A2 P63 KEY3 TM1410B
Al P64 KEY4 TM15I0A
AO P65 KEY5 TM1510B

Refer to [Chapter Overview] of LS| User’s Manual for detail about note of VDD and function control pins.
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Pin Other Function Description
Bus D15 P40 SBI4A TM11I0B Data I/O pins at Memory expansion mode
D14 P87 LED7 TM11I0A
D13 P86 LED6 TM10I10B
D12 P85 LED5 TM10I0A
D11 P84 LED4 TM9IOB
D10 P83 LED3 TM9IOA
D9 P82 LED2 TM8IOB
D8 P81 LED1 TMB8IOA
D7 P75 TMMOD5
D6 P74 TMMOD4
D5 P73 TMMOD3
D4 P72 TMMOD2
D3 P71 TMMOD1
D2 P70 TMMODO
D1 P67 KEY7 TM1610B
DO P66 KEY6 TM1610A
NCS2 P22 IRQ2A Chip select signal output pins (Active low)
NCS1 P21 IRQ1A
NRE P16 SBTOA Read enable signal output pin (Active low)
NWE1 P15 SBIOA LINRXDA \Write enable signal output pins (Active low)
NWEO P14 SBOOA LINTXDA
NDK P20 IRQOA Acknowledge signal input pin (Active low)
:Ii\rlr?etjhzdog NWDOVE2 |P13 IRQSE TM20I0B Watchdog timer 2 over flow (active low)
Interrupt  [NMIRQ P42 IRQ7 SBT4A SCL2A Non-maskable interrupt request signal input pin (Active low)
IRQ8 P57 A6 External interrupt request signal input pin 8
IRQ7 P42 NMIRQ SBT4A SCL2A External interrupt request signal input pin 7
IRQ6 P41 SBO4A SDA2A External interrupt request signal input pin 6
IRQ5A P25 A20 External interrupt request signal input pin 5
IRQ5B P13 TM20I0B |NWDOVF2 (Pin change is possible)
IRQ4A P24 External interrupt request signal input pin 4
IRQ4B PD7 TM1210B (Pin change is possible)
IRQ3A P23 External interrupt request signal input pin 3
IRQ3B PD6 TM1210A (Pin change is possible)
IRQ2A P22 NCS2 External interrupt request signal input pin 2
IRQ2B PD5 (Pin change is possible)
IRQ1A P21 NCS1 External interrupt request signal input pin 1
IRQLB PD4 (IRX1A)™ (Pin change is possible)
IRQOA P20 NDK External interrupt request signal input pin 0
IRQOB PD3 (ITX1A)™ (Pin change is possible)
KEY7 P67 D1 TM1610B Key input interrupt
KEY6 P66 DO TM1610A
KEY5 P65 A0 TM15I0B
KEY4 P64 Al TM15I0A
KEY3 P63 A2 TM1410B
KEY2 P62 A3 TM1410A
KEY1 P61 A4 TM1310B
KEYO P60 A5 TM13I0A
Timer TMOIO P10 OCD_SDA |AN14 8-bit Timer 0 to 4 1/0 pins
TM1I0 P11 OCD_SCL |AN15
TM2I0 P12 TM2210B
TM3IO P80 LEDO
TM410 P34 Al5 SBI3A
TM7I0A P00 SBO1B SBO6A AN8 16-bit Timer 7 I/O pin A, output pin B, C
TM70B P01 SBI1B SBI6A AN9 DAOUTI1A
TM70C P02 SBT1B SBT6A AN10

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

Timer TMS8IOA P81 D8 LED1 16-bit Timer 8 to 16 1/0O pins A, B

TM8IOB P82 D9 LED2

TM9IOA P83 D10 LED3

TM9IOB P84 D11 LED4

TM10I0A  |P85 D12 LED5

TM10I0B  [P86 D13 LED6

TM11I0A  [P87 D14 LED7

TM1110B P40 D15 SBI4A

TM12I0A  |PD6 IRQ3B

TM12I0B  [PD7 IRQ4B

TM13I0A  |P60 KEYO A5

TM13I0B  [P61 KEY1 A4

TM1410A  [P62 KEY2 A3

TM1410B  [P63 KEY3 A2

TM15I0A  [P64 KEY4 Al

TM15I0B  |P65 KEY5 A0

TM16I0A  |P66 KEY6 DO

TM1610B (P67 KEY7 D1

TM20I0A PA7 AN7 8-bit Timer 20 to 22 1/O pins (Pin change is possible)

TM20I0B  [P13 IRQ5B NWDOVF2

TM21I0A  [PA6 ANG

TM22I0A  |PA3 AN3 DAOUTOB

TM22I0B (P12 TM2I10

TM21BKA |PA4 AN4 8-bit Timer 21 I/O pins (Pin change is possible)

TM21GCPA [PA5 AN5 DAOUTOC

TMMODO  |P70 D2 Motor control 16-bit Timer I/O pins

TMMOD1  [P71 D3

TMMOD2  [P72 D4

TMMOD3  |P73 D5

TMMOD4  [P74 D6

TMMOD5  [P75 D7

TMMIO P77 SYSCLK
Serial SBTOA P16 NRE Serial clock I/0O pins (Pin change is possible)

SBTOB P92 - Clock synchronous/UART

SBT1A P32 Al7

SBT1B P02 SBT6A TM70C AN10

SBT2A P05 SBT5A SCLOA AN13 DAOUTIC

SBT2B PD2 SBT8A SCLOB

SBT3A P35 Al4 SCL1A

SBT3B P95 SCL1B (IRX0A)**

SBT4A P42 SCL2A IRQ7 NMIRQ

SBT5A P05 SBT2A SCLOA AN13 DAOUTI1C

SBT6A P02 SBT1B TM70C AN10

SBT7A PA2 AN2

SBT8A PD2 SBT2B SCLOB

SBT9 P53

SBT10 P56

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description
Serial SBOOA P14 NWEO LINTXDA Serial data output pins (Pin change is possible)
SBOOB PY0 (CTXOA)* |LINTXDB - Clock synchronous/UART
SBO1A P30 A19
SBO1B POO SBO6A TM7I0A ANS8
SBO2A PO3 SBO5A SDAOA AN11 DAOUT1B
SBO2B PDO SBOS8A SDAOB
SBO3A P33 A16 SDA1A
SBO3B P93 SDA1B
SBO4A P41 SDA2A IRQ6
SBO5A PO3 SBO2A SDAOA AN11 DAOUT1B
SBO6A POO SBO1B TM7I0A AN8
SBO7A PAO ANO
SBOS8A PDO SBO2B SDAOB
SBO9 P51 Al12
SBO10 P54 A9
SBIOA P15 NWE1 LINRXDA Serial data input pins (Pin change is possible)
SBIOB Po1 (CRXO0A)* |LINRXDB - Clock synchronous/UART
SBI1A P31 Al18
SBI1B P01 SBI6A TM70B AN9 DAOUTI1A
SBI2A P04 SBI5A AN12
SBI2B PD1 SBISA
SBI3A P34 A15 TM410
SBI3B P94 (ITX0A)**
SBI4A P40 D15 TM1110B
SBI5A P04 SBI2A AN12
SBIGA P01 SBI1B TM70B AN9 DAOUTI1A
SBI7A PA1 AN1 DAOUTOA
SBIBA PD1 SBI2B
SBI9 P52 All
SBI10 P55 A8
lc SCLOA P05 SBT2A SBT5A AN13 DAOUTIC |lIC clock I/O pins
SCLOB PD2 SBT2B SBT8A
SCL1A P35 Al4 SBT3A
SCL1B P95 SBT3B (IRX0A)**
SCL2A P42 SBT4A IRQ7 NMIRQ
SDAOA P03 SBO2A SBO5A AN11 DAOUTI1B |lIC data I/O pins
SDAOB PDO SBO2B SBO8A
SDA1A P33 Al16 SBO3A
SDA1B P93 SBO3B
SDA2A P41 SBO4A IRQ6
LIN LINTXDA P14 SBOOA NWEO LIN data transmission pin (Pin change is possible)
LINTXDB P90 SBO0B (CTX0A) *
LINRXDA |P15 SBIOA NWE1 LIN data reception pin (Pin change is possible)
LINRXDB P91 SBIOB (CRXO0A) *
CAN * CTXO0A P90 SBOOB LINTXDB CAN data transmission pin (Pin change is possible)
CRXO0A P91 SBIOB LINRXDB CAN data reception pin (Pin change is possible)
IEBus **  |ITX0A P94 SBI3B IEBus data transmission pin (Pin change is possible)
ITX1A PD3 IRQOB
IRX0A P95 SBT3B SCL1B IEBus data reception pin (Pin change is possible)
IRX1A PD4 IRQ1B IRX1A

* CAN-embedded series only.
** |EBus-embedded series only.
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Pin Other Function Description

A/ID ANO PAO SBO7A Analog input pins
converter  ANT PA1 SBI7A DAOUTOA

AN2 PA2 SBT7A

AN3 PA3 TM22I0A |DAOUTOB

AN4 PA4 TM21BKA

AN5 PAS5 TM21GCPA|DAOUTOC

ANG6 PAB TM2110A

AN7 PA7 TM20I0A

AN8 P00 SBO1B TM7I0A SBO6A

AN9 P01 SBI1B TM70B SBIGA DAOUTI1A

AN10 P02 SBT1B TM70C SBT6A

AN11 P03 SBO2A SBO5A SDAOA DAOUT1B

AN12 P04 SBI2A SBI5A

AN13 P05 SBT2A SBT5A SCLOA DAOUTI1C

AN14 P10 TMOIO OCD_SDA

AN15 P11 TM1I0 OCD_SCL
D/IA DAOUTOA |PA1 SBI7A AN1 Analog output pins
converter  [oAQUTOB  |PA3 TM22I0A |AN3

DAOUTOC |PA5 TM21GCPA|AN5S

DAOUT1A |PO1 SBI1B TM70B SBI6A AN9

DAOUT1B |P03 SBO2A SBO5A SDAOA AN11

DAOUT1C |PO5 SBT2A SBT5A SCLOA AN13
1/0 Port P00 SBO1B TM7I10A SBO6A AN8 General Purpose I/0 port 0

PO1 SBI1B TM70B SBIGA AN9 DAOUTI1A

P02 SBT1B TM70C SBT6A AN10

P03 SBO2A SBO5A SDAOA AN11 DAOUT1B

P04 SBI2A SBI5A AN12

P05 SBT2A SBT5A SCLOA AN13 DAOUTI1C

P06

P10 OCD_SDA |TM0IO AN14 General Purpose I/0 port 1

P11 OCD_SCL |TM1I0 AN15

P12 TM2I0 TM2210B

P13 IRQ5B TM20I0B [NWDOVF2

P14 NWEO SBOOA LINTXDA

P15 NWE1 SBIOA LINRXDA

P16 NRE SBTOA

P20 NDK IRQOA General Purpose I/O port 2

P21 NCS1 IRQ1A

P22 NCS2 IRQ2A

P23 IRQ3A

P24 IRQ4A

P25 A20 IRQ5A

P30 A19 SBO1A General Purpose I/0 port 3

P31 Al18 SBI1A

P32 Al7 SBT1A

P33 Al6 SBO3A SDA1A

P34 Al5 SBI3A TM410

P35 Al4 SBT3A SCL1A

P40 D15 SBI4A TM11I0B General Purpose I/O port 4

P41 SBO4A SDA2A IRQ6

P42 SBT4A SCL2A IRQ7 NMIRQ

P43

P44 OSsco

P45 OSCI

P46 Xl

P47 X0

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

1/0 Port P50 A13 General Purpose I/O port 5

P51 Al12 SBO9

P52 All SBI9

P53 Al10 SBT9

P54 A9 SBO10

P55 A8 SBI10

P56 A7 SBT10

P57 A6 IRQ8

P60 A5 KEYO TM13I0A General Purpose I/O port 6

P61 Ad KEY1 TM1310B

P62 A3 KEY2 TM1410A

P63 A2 KEY3 TM1410B

P64 Al KEY4 TM1510A

P65 A0 KEY5 TM1510B

P66 DO KEY6 TM16I0A

P67 D1 KEY7 TM1610B

P70 D2 TMMODO General Purpose I/0 port 7

P71 D3 TMMOD1

P72 D4 TMMOD2

P73 D5 TMMOD3

P74 D6 TMMODA4

P75 D7 TMMOD5

P77 SYSCLK TMMIO

P80 TM3IO LEDO General Purpose I/0 port 8

P81 D8 TMB8IOA LED1

P82 D9 TM8IOB LED2

P83 D10 TM9IOA LED3

P84 D11 TM9IOB LED4

P85 D12 TM10I0A [LED5

P86 D13 TM10I10B |LED6

P87 D14 TM11I0A [LED7

P90 SBOOB (CTXO0A)* |LINTXDB General Purpose I/0 port 9

P91 SBIOB (CRX0A)* |LINRXDB

P92 SBTOB

P93 SBO3B SDA1B

P94 SBI3B (ITX0A)**

P95 SBT3B SCL1B (IRX0A)**

PAO SBO7A ANO General Purpose I/0 port A

PA1 SBI7A AN1 DAOUTOA

PA2 SBT7A AN2

PA3 TM22I0A |AN3 DAOUTOB

PA4 TM21BKA |AN4

PAS5 TM21GCPA|AN5 DAOUTOC

PAB TM21I0A |AN6

PA7 TM20I0OA  [AN7

PDO SBO2B SBO8A SDAOB General Purpose I/O port D

PD1 SBI2B SBISA

PD2 SBT2B SBT8A SCLOB

PD3 (ITX1A)* [IRQOB

PD4 (IRX1A)** |IRQ1B

PD5 IRQ2B

PD6 TM12I0A [IRQ3B

PD7 TM12I10B |IRQ4B

* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

LED LEDO P80 TM3IO LED drive pins

LED1 P81 D8 TMBIOA

LED2 P82 D9 TM8IOB

LED3 P83 D10 TM9IOA

LED4 P84 D11 TM9IOB

LED5 P85 D12 TM10I0A

LED6 P86 D13 TM1010B

LED7 P87 D14 TM11I0A
OCD OCD_SDA |[P10 TMOIO AN14 Clock input pin for on-chip debug function.

OCs_SsCL |pP11 TM1I10 AN15 Data /O pin for on-chip debug function.

* CAN-embedded series only.
** |EBus-embedded series only.
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1.6 Electrical Characteristics

This LSI Manual describes a standard specification (Representative : MN103LFO9R).

When using this LSI, consult our sales offices for the product specifications.

Structure CMOS integrated circuit

Application General purpose

Function CMOS 32-bit, single chip microcomputer
Connection Refer to [ Figure:1.5.1]
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Absolute Maximum Ratings

A. Absolute Maximum Ratings *1 *2 *3 *4 Vgs=0.0V
Parameter Symbol Rating Unit
Al Power supply voltage 1 *5 Vppsoa -0.3t0 +7.0
A2 Power supply voltage 2 *5 AVppa -0.3t0 +7.0 Y
A3 Input pin voltage \ -0.3 to Vppsg + 0.3 (upper limit:7.0)
A4 I(/Ootr?(i,rr] t‘;]:::]ag: I Vios -0.310 Vppso + 0.3 (Uupper limit:7.0) v
P80 to P87 loL1 +22.5
A6 Average output current *1 Other than P80 to P87 loL2 +7.5 mA
All /O pin lon 75
A7 Topr = 85°C Pp1 400
Power dissipation *6 mw
A8 Topr = 105°C Pp2 300
A9 Operating ambient temperature Topr -40 to +105
Al0 Storage temperature Tste -50 to +125 ©
*1 Applied to any 100 ms period.
*2 Connect at least one bypass capacitor of 0.1 uF or larger between each power supply pin (VDD50, AVDD) and GND near
the LSI for preventing latch-up.
*3 Connect appropriate capacitor of 1 pF to 4 uF between VOUT18 pin and GND for the internal power voltage stabilization
near the LSI.
Also, connect one or more capacitors of 1 uF or large between VDD50 pin and VSS.
*4 The absolute maximum ratings are the limit values beyond which the LSI may be damaged LS| operation is not
guaranteed.
*5 Using Vppso = AVpp
*6 Calculated using a 4-layer printed circuit board (75 mm x 75 mm x 0.8 mm).
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1.6.2

Operating Conditions

B. Operating Conditions

VSS =0V
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN ‘ TYP ‘ MAX
Power supply voltage *7
Bl |Power supply voltage (VDD50) Vppso 2.2 3.3 5.5
B2 |Power supply voltage(AVDD) AVpp Vppso
Reference power supply pin for the A/D v
\Y \Y
B3 converter (VREFH) REFH DD50
RAM Retention power supply voltage v,
B4 | voDs0) bpso_s |In STOP mode 1.8 3.3 5.5
Operating speed
V =22V 5V
ta DD50 055 25 ns
. . . Normal mode, clkcpu 40 MHz
B5 (Instruction execution time v =33 VioEEY
t DD50 ~ 4 ’ 30.5 S
c2 Slow mode, clkcpu 32.768 kHz a
Oscillation pin
B6 L fosc VDDSO =22Vto55V 4 20 MHz
Oscillation frequency
B7 fx Vbpso = 2.2 V10 5.5V 32.768 kHz
B8 Cny 20
B9 . Cio 20
External capacitor *8 pF
B10 Co1 47
B11 Cyo 47
B12 ) R 1.22
Internal feedback resistor MQ
B13 Rf, 6.78

*7 VRerH = AVpp = Vppso

*8 Connect extarnal capacitors suited for the used oscillator.

For external capacity value, consult the oscillator manufacturer and perfrom matching tests enough for determining appropriate

value.
Rt Rt
internal feedback resistor internal feedback resistor
OSCl OSCO XI X0
[OFF p— Oscillator Ci2 Cot — Oscillator (077
77 77 77 777

Figure:1.6.1 Oscillation Circuit 1

Figure:1.6.2 Oscillation Circuit 2
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Vppso = AVpp = Vrern = 2.2 V10 5.5V
VSS =0V
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
External clock input OSCI (OSCO is unconnected)
B14 (Clock frequency fosc Vppsp =2.2V1t055V 4 20 MHz
B15 |High-level pulse width *9 twh1 ) 20
Figure:1.6.3
B16 |Low-level pulse width *9 twil 20
ns
B17 |Rising time *10 twrl ) 2.5
Figure:1.6.3
B18 |Falling time *10 twil 2.5
External clock input XI (XO is unconnected)
B19 |Clock frequency fx Vppso = 2.2 V to 5.5V 32.768 kHz
B20 [High-level pulse width *9 twh2 ) 5
Figure:1.6.4
B21 |Low-level pulse width *9 twi2 5
us
B22 [Rising time *10 twr2 ) 0.5
Figure:1.6.4
B23 |Falling time *10 twi2 0.5

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

*10 Rising time and Falling time differ depending on the oscillation frequency.
The MAX value is not a specified value but a rough value.
Consult the oscillator manufacturer and perform matching tests enough for determining appropriate value.
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Figure:1.6.4 XI Timing Chart

Publication date: May 2016

54



MNZ103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4]
A5/A6/A7/AB/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/CO/C2/C3 Series

Panasonic

C. DC Characteristics

32-bit Single-chip Microcontroller
PubNo. 2340901-025E

VDD50 = AVDD = VREFH =22Vto55V
VSS =0V
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Power supply current *11
clkepu = 20 MHz, V, =33V
c1 Ipps P Db 13 26
[fosc = 20 MHz, PLL OFF, f,. OFF]
clkepu = 40 MHz, Vppgg = 3.3V
C2 |Power supply current lbpz  |[fosc =10 MHz, PLL multiple by 8, 24 48 mA
in NORMAL Mode frc OFF]
clkepu = 40 MHz, Vppgg = 3.3V
C3 Ibp3 [fx = 32.768 kHz, PLL multiple by 2440, 23 46
fre OFF, fosc OFF]
clkepu = 32.768 kHz, Vppsg = 3.3 V
Power supply current [fx = 32.768 kHz, PLL OFF, f,. OFF,
Cc4 |. | 15 130 A
in SLOW Mode PB4 | fosc OFF, main regulator OFF] H
(At used the Low-Power Cache)
clkepu = 20 MHz, Vppgg = 3.3V
C5 Ibps [fosc = 20 MHz, PLL OFF, 3 6 mA
frc OFF, f,cx OFF]
clkepu = 32 kHz, Vppgp = 3.3V
If =4 MHz, PLL OFF,
C6 |Power supply current Ibps [fOS(():FF f éFF 300 500
in HALT mode re =" T rex ’
main regulator OFF]
clkepu = 32.768 kHz, Vppsg = 3.3 V
c7 | [fx = 32.768 kHz, PLL OFF, 5 110
PD7 |t . OFF, f,ox OFF, fosc OFF, A
main regulator OFF] H
Vppso = 3.3V
Ibps fosc OFF Ta=25°C 2
cs Power supply current fx OFF
in STOP mode frc OFF
Ippe frex OFF Ta=85°C 100
main regurator OFF
*11 1/O pin are all output setting (unloaded condition)
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Vppso = AVpp = Vrern = 22 V10 5.5V
VSS =0V
Ta =-40 °C to +105 °C

Publication date: May 2016

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Input pin 1 NOCDMOD, ATRST
C9 |Input voltage High-level Vi1 - 0.7Vppso Vbpso
C10 |Input voltage Low-level Vil - 0 0.3Vppso v
C11 (Input leakage current ILka VN = Vss or Vppso +5 uA
Input pin 2 NRST
C12 |Input voltage High-level Vin2 - 0.7Vppso Vbpso
C13 |Input voltage Low-level VL2 - 0 0.3Vppsg v
C14 |Internal pull-up resistance Rpuy2 Vppsp =33V, V=0V 15 30 60 kQ
1/0 pin 1 POO to P07, P10 to P16, P20 to P25, P30 to P35, P40 to P47, P50 to P57, P60 to P67, P70 to P77, P90, P92 to P97,
PAO to PA7, PBO to PB7, PCO to PC6, PDO to PD7, PEO, PE2 to PE7, PFO to PF6, PGO to PG6, PHO to PH1
C15 |Input voltage High-level Vius - 0.7Vppso Vbbso
C16 |Input voltage Low-level Vi3 - 0 0.3Vppsg v
C17 |Input leakage current ks |VIN=VssoOrVppsg £5 HA
C18 |Internal pull-up resistance Rpus Vppsp =33V, V=0V 15 30 60 kQ
C19 |Output voltage High-level Vonz  |[Vopso =33V, lgy =-2.0 mA 2.7
C20 |Output voltage Low-level VoL3 Vppsg = 3.3V, lg. =2.0 mA 0.4 v
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Vppso = AVpp = Vrern =22 V10 5.5V
VSS =0V
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
1/0 pin 2 P80 to P87
C21 |Input voltage High-level Vins - 0.7Vppso Vbpso
C22 |Input voltage Low-level Vis - 0 0.3Vppso Y
C23 |Input leakage current I ks ViN = Vss Of Vppsg £5 pA
C24 |Internal pull-up resistance Rpus Vppsp =33V, V=0V 15 30 60 kQ
C25 |Output voltage High-level Vous Vppso = 3.3V, lpy =-2.0 mA 2.7
C26 |Output voltage Low-level 1 Vois Vppso = 3.3V, lg. = 2.0 mA 0.4 v
C27 |Output voltage Low-level 2 Vouis E/IEBDLSEI; 331\; lo, =8.0 mA 0.4
1/0 pin 3 P91, PE1
C28 |Input voltage High-level Vine - 0.7Vppso 5.5
C29 |Input voltage Low-level ViLe - 0 0.3Vppsg v
C30 |Input leakage current I ke ViN = Vss Of Vppsg £5 pA
C31 |Output voltage High-level Vous Vppso = 3.3V, lgy =-2.0 mA 2.7
C32 |Output voltage Low-level Vois Vppso = 3.3V, lg. = 2.0 MA 0.4 v
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D.A/D Converter Characteristics *12

32-bit Single-chip Microcontroller

PubNo. 2340901-025E

Vppso = AVpp = 2.7 V10 5.5 V, Vrery = 2.7 V to AVpp

VSS =0V
Ta =-40 °C to +105 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
A/D converter operation
V = AV,
b1 power supply voltage D50 b 27 55 v
D2 |Resolution 10 bit
D3 |Non-linearity error NLE +3
LSB
D4 |Differential linearity error DNLE +3
— AVpp = VREFH
D5 |Zero transition voltage Vss =0V 20 100
. _ mV
D6 Full-scale transition AVpp AVpp-20
voltage 100
D7 AVop =50V 3.325
Tap = 200 ns , clkbus = 20 MHz '
A/D conversion time AVpp =3.3V
D8 versiont oD 12.925
Tap = 800 ns , clkbus = 20 MHz
us
D9 Tap = 15.26 ps , clkbus = 20 MHz 244.31
D10 Ts1 Tap =200 ns 0.4 3.6
Sampling time
D11 Ts2  |Tap=15.26 s 30.52 274.68
D12 |Analog input voltage VabIN Vss VREFH Vv
D13 Analog input leakage AVpp = VRepH: Vss =0V .
current At Channel OFF: Vpp )y = 0V to AVpp
HA
D14 Reference voltage pin AVpp = VRepH: Vss =0V .
input leakage current At Channel OFF: Vap )y = 0V to AVpp
D15 |Ladder resistance Riapp  |Vopso = VRepw: Vss =0V 8.5 10.5 125 kQ
*12 USing AVDD > VREFH
The values of D3 to D6 and D10 to D15 are guaranteed on the condition of AVpp = Vgepy = 3.3 Vand Vgg =0V or
AVDD = VREFH =5.0V and VSS =0V.
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E.D/A converter characteristics *13 Vbpso = AVpp = 2.7 V10 5.5V, VRgry = 2.7 V 1o AVpp
VSS =0V
Ta =-40 °C to +105 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
D/A converter operation
V = AV
El power supply voltage D50 b 27 55 v
E2 [Resolution 10 bit
Reference voltage Low-
\Y, Y,
E3 level REFL_DA ss
Y,
Reference voltage High-
E4 ge g VREFH_DA AVpp
level
E5 |Non-linearity error NLE +3
. . " . LSB
6 Differential non-linearity DNLE +3
error
E7 |Zero-scale output voltage Vzs D9 to DO = ALL Low-level 0 20
mV
E8 |Full-scale output voltage Vgg D9 to DO = ALL High-level AVpp-40 AVpp
E9 Minimum reference resis- Rrer 28 0 52 KO
tance
E10 |Settling time Tser External capacitor C, = 15 pF 8 us

*13 The values of E2 to E10 are guaranteed on the condition of Vppgg = AVpp = 3.3 Vand Vgg =0 V or Vppsg = AVpp = 5.0 V and Vgg
=0V
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1.6.3 AC Characteristics

F. AC Characteristics

The parameter used for the AC characteristic is integer. The range can be set and the setting condition are as fol-
low. Refer to [Chapter Bus Controller] of LSI User’s Manual for setting method of each parameter.

Settable range
Parameter At res_et Setting Condition
releasing MIN MAX
BCS 3 1 3
EA 15 0 15
Set to BCE > REN > EA and BCE > WEN > EA.
BCE st 2 st Block 1,2 At EA=0, set to BCN > REN.
REN 31 1 31 Block 1,2 Set to [REN > EA].
WEN 31 1 31 Block 1,2 Set to [WEN > EA].
At EA =0, setto DW > 1.
bw 3 1 3 At EA =0, setto DW > 0.
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Vboso = AVpp = Vrern = 2.2 V10 5.5 V
VSS=OV' CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Clock Timing. Refer to Figure:1.6.5.
F1 |System clock output cycle time teye 100
System clock output high-level pulse
F2 W?/dth puthig P ten tcve
System clock output low-level pulse tcve
t
F3 | width ct 5 -15
SYSCLK —/ /_\—/_
< g
ten teo
g
teve

Figure:1.6.5 External Clock Timing
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Vboso = AVpp = Vrern = 2.2 V 10 5.5 V
VSS=OV! CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Reset timing/Power-On sequence. Refer to Figure:1.6.6
F4 |Reset release timing (NRST) trsTs 400 us
F5 |Reset pulse width (NRST) tRsTW 400
Mode setup timing ns
!
F6 | (NnocomoDy) MODS 100

- Power-On Sequence

AVbD
\bbso
VREFH <

| tRsTs

NRST

- Reset pulse width

[ t rsTW

NRST . A

L~

NOCDMOD —

> [
« »

t mobs

Figure:1.6.6 Power-On Sequence and Reset Pulse Width
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Vpbso = AVpp = Vrery = 2.2 V10 5.5V

VSS=OV! CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Address/Data Separate mode. Refer to Figure:1.6.7, Figure:1.6.8. *16
Address delay time t
t cyc
F (A[20:0)) AD —— xEA-10
At reading t:% x (BCE-REN)-10
T
s Address hold time t
(A[20:0]) AH
At Writing tnc% X (BCE-WEN)-1 0
r
Chip select signal falling t cve
t —— -
9" |delay time (NCS[2:1]) CSDF — xEA-10
At reading tnc% x (BCE-REN)-10
Chip select signal rising
t
F10 | jelay time (NCS[2:1]) CSDR .
- CYC
At writing — X (BCE-WEN)-10
T
Read dat tup ti ns
ead data setup time
{
11| o1s:0)) RDS &0
Read data hold time
t
F12 | ppas:ap ROH 0
Write data setup time tcye
F13 t _ - -
(D[15:0]) WDS nfr x (WEN-EA)-15
Write data hold time tcve
t —=
F14 (D[15:0]) WDH — (BCE-WEN)-15
Data acknowledge signal
t
F15 setup time (NDK) DKS 50
Data acknowledge signal
{
F16 11 101d time (NDK) DKH 0
Read enable signal falling delay time t cve
F17 t —— -
(NRE) REDF PR S (BCS+EA)-10
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Vppso = AVpp = VRepy = 2.2V 10 5.5V
VSS=OV1 CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Address/Data Separate mode. Refer to Figure:1.6.7, Figure:1.6.8. *16
trREw At fixed wait tove x (REN-EA)-10
F18 Read enable signal nie
pulse width (NRE)
tirew | Athandshake tncfyc x (REN+1)-10
r
Write enable signal falling t cve
t =
F19 | jelay time (NWET1:0]) WEDF X (BCS+EA)-10 ns
twew At fixed wait | Lo¥C_ x (WEN-EA)-10
Fo | Write enable signal nir
pulse width (NWE[1:0])
thwew At handshake tr::YC X (WEN+1)-10
fr

*16 The values of F7 to F20 are guaranteed on the condition of Vppgg=3.3 V and Vg5 =0 V.

e N/ N\ N\

NRE \\ //
t rReDF t Rew ¢—P| tHREW
< >3 >
A[20:0]
: tAD t AH
NCS[2:1]
: t cspF t csbr
D[15:0] |;;
t rDS L—_’ t rROH
NDK K

’0
hossssen®

‘essscscs)

t bks t DkH

Figure:1.6.7 Separate Address/Data Synchronous Mode Read Timing
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iV ANV (AN NS
NWE[1:0] \\ //
t webr t wew P {HwEwW
< DI >
A[20:0]
tAp taH
NCS[2:1]
< Pt csor t csbr
D[15:0]
t wos 1 > < t woH
NDK 3
| S—
t bks t bkH

Figure:1.6.8 Separate Address/Data Synchronous Mode Write Timing
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Viboso = AVpp = Vrern = 2.2 V10 5.5V
VSS=OV’ CL=50pF
Ta =-40 °C to +105 °C

Rating

Parameter Symbol Conditions Unit
MIN TYP MAX

Interrupt signal input timing Refer to Figure:1.6.9 *17

F21 Non-maskable interrupt signal pulse t tcve
width (NMIRQ) NMIW T
ns
) ) tcve
F22 |Interrupt signal pulse width (IRQn) tirRow ——x3
Nfr

*17 The above-mentioned is standard without noise filter.
When the noise filter is used, the minimum pulse width is determined with the sampling clock.

NMIRQ AN
<«
tnmiw
IRQN X
<«
tiraw

Figure:1.6.9 Interrupt Signal Input Timing
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Vbpso = AVpp = Vrern = 2.2 V10 5.5 V
VSS=OV! CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
11C signal I/O timing 1 (SCL clock frequency : max 100 kHz) Refer to Figure:1.6.10.
rrs [t e e
F24 |Hold time of start condition (SCLO-2) | tHp:sTA 4.0
F25 |Clock Low-level pulse width (SCL0O-2) | t ow 4.7 HS
F26 [Clock High-level pulse width (SCLO-2)| thigH 4.0
F27 |Setup time of repeat start condition tsu;sTa 4.7
Fpg |Hold time of data - At SDA output 300
(SDAQ-2) " | At SDA input 0 -
F29 (Ssegfot_ige of data tsu;DAT 250
F30 [Setup time of stop condition tsu:sto 4.0 us
1IC signal 1/0 timing 2 (SCL clock frequency : max 400 kHz) Refer to Figure:1.6.10.
o [l
F32 [Hold time of start condition (SCLO-2) | tHp:sTA 0.6
F33 |Clock Low-level pulse width (SCL0-2) | t ow 1.3 Hs
F34 |Clock High-level pulse width (SCLO-2)| thyicH 0.6
F35 |Setup time of repeat start condition tsu;sTa 0.6
F3p |Hold time of data —— AL SDA output 300
(SDAO0-2) " |At SDA input 0 .
F37 (Sseélfotlg e of data tsu;pAT 100
F38 |Setup time of stop condition tsu;sTo 0.6 us
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SDA / )C

tsur  tHD;STA
SCL \

SDA

tsu;sto

tsu;sTa tHD;sTA

SCL

Figure:1.6.10 IIC Signal Timing
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Vppso = AVpp = Vrern = 2.2 V10 5.5 V
VSS=0V’ CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

Serial interface 0 to 10, at Clock Synchronous, I/O timing 1 (at master (SBT polarity “H")), refer to Figure:1.6.11

F39 |Cycle time fs_cvcLer 300

F40 |SBT High width ts HIGHL (ts_cvcLer/2)-17

F41 |SBT Low width ts Low1 (ts_cycLe/2)-17

F42 |SBI/SBO setup time ts seT1 1 "
F43 [SBI/SBO hold time ts_HoLp1 1

F44 |SBO output delay ts opp1 86

Serial interface 0 to 10, at Clock Synchronous, I/O timing 2 (at slave (SBT polarity “H")), refer to Figure:1.6.11

F45 |Cycle time fs_cycLer 300

F46 |SBT High width ts_HIGHL 133

F47 |SBT Low width ts Low1 133

F48 |SBI/SBO setup time ts_seT1 1 "
F49 |SBI/SBO hold time ts_HoLp1 u

F50 |SBO output delay ts opp1 86
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Vposo = AVpp = Vrern = 2.2 V10 5.5 V

VSS=0V’ CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Serial interface 0 to 4, 9, 10, at Clock Synchronous, 1/O timing 3 (at master (SBT polarity “L")), refer to Figure:1.6.12
F51 |Cycle time fs_cvcLe2 300
F52 |SBT High width ts HIGH2 (ts_cvcLe2/2)-17
F53 |SBT Low width ts Low? (ts_cycLe2/2)-17
F54 |SBI/SBO setup time ts seT2 1 "
F55 |SBI/SBO hold time ts_HoLp2 11
F56 |SBO output delay ts opp2 86
Serial interface 0 to 4, 9, 10, at Clock Synchronous, /0 timing 4 (at slave (SBT polarity “L")), refer to Figure:1.6.12
F57 |Cycle time fs_cvcLez 300
F58 |SBT High width ts HIGH2 133
F59 |SBT Low width ts Low? 133
F60 |SBI/SBO setup time ts_sem2 1 "
F61 |SBI/SBO hold time ts HoLD? 1
F62 |SBO output delay ts opp2 86
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ts_cvcLEt

A

ts_HIGH1 ts_Low1

R

| tssET1 ] ts_HoLo11 _
< P« >

SBI/SBO(input)* >< >z_ _§<
Von -+
SBO(output) VoL B

*SBO input function has SIFO to 4, 9 and 10 only.

SBT(input/output) vV
L

Figure:1.6.11 SIF Signal Timing 1

ts_cvcLez

A
A 4

ts_HiGH2 ts_Lowz

ViH -
SBT(input/output) ;
Vie |
|

ts_seT2 ts_HoLD2
<@
<

A

SBI/SBO(input)* >K_

ts_opp2

Vor
SBO(output) >< X
VOL

Figure:1.6.12 SIF Signal Timing 2

*SBO input function has SIF0 to 4, 9 and 10 only.

AC measurement points : V4 = 0.7 x Vppsg, V) = 0.3 x Vppsg
Vo = 0.7 x Vppso, VoL = 0.3 x Vppsg
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Vbpso = AVpp = Veern = 2.2 V10 5.5 V
VSS=0V' CL=50pF
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

Serial interface 0 to 10 (UART)
F63 |[Maximum transfer rate fuarT 500 Kbps
CAN
F64 |CAN system clock frequency fean 20 MHz
F65 |CAN bit rate bps 1 Mbps
IEBus
F66 |IEBus system clock frequency fie  |Communication mode : model, 2 20 MHz
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

G. Internal Flash Memory E/W Characteristics

Publication date: May 2016

VSS =0V
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
G1 |Power supply voltage at E/W VpDsoEw 2.7 5.5 \%
G2 |Ambient temperature at E/W TopPrREW -40 105 °C
G3 |Writing time twriTe  |Per 64 Bytes 1 ms
G4 Large sector terase1  |Per 1 sector 1
Blanking time s
G5 Small sector terase2  |Per 1 sector 0.5
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Vppso = AVpp = Vrgrn = 2.2 V10 5.5V
VSS =0V
Ta =-40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
H1 |Operating power supply voltage VppaTrsT |Auto reset ON VRsT Vbbso \
H2 Power supply voltage detection Vst1  |At rasing 24 27 3.0
level 1
- \%
H3 Power supply voltage detection Vasta  |At falling 295 24 255
level 2
Ha Change rate of power supply AUAV 20 ms/V
voltage
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I. Power Supply Voltage Detection Circuit Characteristics

Vpbso = AVpp = Vrery = 22 V10 5.5 V

VSS =0V
Ta =-40 °C to +105 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
11 |power supply voltage detection Vivin  |Atrising 245 26 2.75
1o |levell Vivie  |Atfalling 2.35 25 2.65
13" | Power supply voltage detection Vivier  |Atrising 26 28 3.0
14 |level2 Vivizz  |Atfalling 25 27 2.9
15" | Power supply voltage detection Vivisp  |Atrising 28 30 32
15 |level3 Vivisz  |Atfalling 27 2.9 3.1
7" |power supply voltage detection Viviar  |Atrising 3.0 3.2 34
g |level4 Viviez  |Atfaling 2.9 31 3.3
\Y
19" |Power supply voltage detection Vivisy  |Atrising 32 34 36
110 |levels Viusz  |Atfalling 31 33 35
11 |power supply voltage detection Vivier |Atrising 3.4 36 38
112 [level6 Viviez  |At falling 3.3 35 3.7
113 |power supply voltage detection Vivizz | Atrising 3.6 3.8 4.0
114 level 7 VLVI72 At fa”lng 35 3.7 3.9
115 |power supply voltage detection Vivier  |Atrising 38 4.0 4.2
116 |level 8 Vivigz  |Atfalling 37 3.9 4.1
117 |Minimum pulse width Tw 15 ms
118 Change rate of power supply AUAV 20 ms/V
voltage
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PubNo. 2340901-025E

J. Internal High-speed Oscillation Circuit Characteristics

Vppso = AVpp = Vrern = 2.2 V10 5.5V
VSS =0V
Ta =-40 °C to +105 °C

Publication date: May 2016

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

n ngh—speed internal oscillation cir- fre 18 20 22 MHz
cuit output frequency

12 Loyv—speed internal oscillation cir- frex 27 30 33 KHz
cuit output frequency
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1.7 Package Dimension

B Package of 100 Pin VersionUnit: mm

i 16.00+020

14,00 018

1, [0 0,20

Ell \ SEATING PLANE
U’
5| AL

. R

' (. S0enes

I SR

Figure:1.7.1 Package Dimension
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32-bit Single-chip Microcontroller
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Figure:1.7.2 Package Dimension
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A5/A6/AT7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/CO/C2/C3 Series
32-bit Single-chip Microcontroller
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Figure:1.7.3 Package Dimension
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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 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.010618
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