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A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/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

This manual describes the following model.

Series *1 Model Numer ROM Size | RAM Size *2 S‘j’vchtﬂg '”"ﬁr"\'f'e Package
MN103LF32R * 7048 KB 6 KB
MN103LF32Q * 792 KB
MN7103LF32N * 536 KB 40 KB -
MNT03LF32M * 408 KB 32 KB 100 oin LOFP
MN103LF32K * | 280KB 20 KB pin
MN103L32 VINTO03LF32Z " 100 pin 1048 KB e (14 mm x;i;rr]l;m/O.Smm
MN103LF32Y * 792 KB 7
MN103LF32X * 536 KB 40 KB Existence
MNT03LF32W * 408 KB 32KB
MNT03LF32T * 280 KB 20 KB
MN103LF33R * 1048 KB KB
MN103LF33Q * 792 KB
MN103LF33N * 536 KB 40 KB -
MN103LF33M * 408 KB 32KB 128 oin LOFP
* g}
MN103L33 | MNTOSLP3SK™ |/ og pin 280 KB 20 KB CAN/IEBus | (18 mm xﬁs mm/0.5mm
MN103LF33Z * 1048 KB 76 KB itch)
MN103LF33Y * 792 KB
MN103LF33X * 536 KB 40 KB Existence
MN103LF33W * 408 KB 32 KB
MN103LF33T * 280 KB 20 KB
MN103LFO09R * 1048 KB 6 KB
MN103LF09Q * 792 KB
MN103LFO9N * 536 KB 40 KB -
MN103LFO9M * 408 KB 32KB 144 oin LOFP
MN103LFO9K * [ 280KB 20 KB pin
MNT03L09 (s 144 pin (e e (20 mm ><p2it(irr17)1m/0.5mm
MN103LF09Y * 792 KB 6
MN103LF09X * 536 KB 40 KB Existence
MN103LFO9W * 408 KB 32 KB
MN103LF09T * 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

MNT103LF13R * 1048 KB

MN103LF13Q * 792 KB 76 KB

MN103LF10R * 1048 KB

MN7T03LF10Q * 792 KB 64 KB -

MN7T03LF10N * 536 KB 40 KB

MN103LF10M * 408 KB 32 KB 100 BInLFP
MN103L10/ [MNTO3LF10K , 280 KB 20 KB pin
MN103L13 [MNT03LFi3Z* | 2P qose KB o KB (14 mm eriiﬁ;m/o'smm

MNT03LF13Y * 792 KB

MN103LF10Z * 1048 KB 54 KB

MN7T03LF10Y * 792 KB Existence

MNT03LF10X * 536 KB 40 KB

MNT03LF10W * 408 KB 32 KB

MNT03LF10T * 280 KB 20 KB

MN103LF14R 1048 KB

MNT03LF14Q * 792 KB 76 KB

MN7T03LF11R * 1048 KB

MN103LF11Q * 792 KB 64 KB -

MNT03LF11N * 536 KB 40 KB EBus

MNT03LF11M * 408 KB 32 KB 128 oinLQFP
MN103L11/ [MNTO3LF11K* | 280KB 20 KB pin

12 1 1 .

MN103L14 [MNTO3LE14Z* | 22 P" 048 KB KB (18mm Xpifcﬂ;m/o Smm

MN7T03LF14Y * 792 KB

MNT03LF11Z * 1048 KB 54 KB

MNT03LF11Y * 792 KB Existence

MNT03LF11X * 536 KB 40 KB

MNT03LF11W * 408 KB 32 KB

MNT03LF11T * 280 KB 20 KB

MN103LF15R 1048 KB 26 KB

MN103LF15Q * 792 KB

MN103LF12R * 1048 KB -

MN103LF12Q * 792 KB 64 KB 144 oL QPP
MN103L12/ [MNT03LF12N _ | 536KB 40 KB pin

144 2 2 -

MN103L15 [VINTO3LE15Z " PN 048 KB o KE (20mm Xpi?C:;m/o Smm

MN7103LF15Y * 792 KB

MN103LF12Z * 1048 KB 64 KB Existence

MN7T03LF12Y * 792 KB

MNT03LF12X * 536 KB 40 KB
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Series *1 Model Numer ROM Size | RAM Size *2 jv?;ﬂ; '”"(i',‘\'lc'e Package
MNT03LF19R 1048 KB 26 KB 100 ONLQEP
MNTOSLF19Q * 792 KB (14mm x 5)4 mm/0.5mm
MNT103LF16R 1048 KB 64 KB pitch)
MNT103LF16Q 792 KB .

MNT03LF16N * 536 KB 40 KB 100 pinLQFP
MNTO3LFT6M * 408 KB 32KB (14mm x 14 mm/0.5mm pitch)
100 pinQFP
MN103L16/ [MN103LF16K 100 i 280 KB 20 KB (18mm x 18mm/0.65mm pitch)
MN103L19 [MN103LF19Z * PN {048 KB 6 KE _
Y| [Tk PR g
MN103LF16Z * 1048 KB 64 KB pitch)
MNT103LF16Y * 792 KB Existence
MNT103LF16X * 536 KB 40 KB 100 pinLQFP
MN103LE16W * 408 KB 32 KB (14mm x 14 mm/0.5mm pitch)
100 pinQFP
MN103LF16T * 280 KB 20 KB (18mm x 18mm/0.65mm pitch)
MN103LF20R 1048 KB 26 KB
MN103LF20Q * 792 KB
MN103LF17R * 1048 KB 64 KB
MN103LF17Q * 792 KB -
MNT03LF17N * 536 KB 40 KB i
MNT103LF17M * 408 KB 32 KB 198 DinLQFP
MN103L17/ [MNT103LF17K , 280 KB 20 KB pin
MN103L20 MNTO3LE20Z * 128 pin 1048 KB (18mm x 1i?CLr;m/0.5mm
MNT03LF20Y * 792 KB 76 KB P
MN103LF17Z * 1048 KB 64 KB
MNT03LF17Y * 792 KB Existence
MNT03LF17X * 536 KB 40 KB
MNT103LF17W * 408 KB 32 KB
MN103LF17T * 280 KB 20 KB
MN103LF21R * 1048 KB 26 KB
MN103LF21Q * 792 KB
MN103LF18R * 1048 KB -
MNT103LF18Q * 792 KB 64 KB 144 DInLQFP
MN103L18/ [MNT03LF18N * , 536 KB 40 KB pin
MN103L21 [MNTORLFZTZ 144 pin 1048 KB (20mm x Zi?CLr;m/O.Smm
MNT03LF21Y * 792 KB 76 KB P
MN103LF18Z * 1048 KB 64 KB Existence
MN103LF18Y * 792 KB
MNT103LF18X * 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

MNT03LF25R 1048 KB KB

MN103LF25Q * 792 KB

MN103LF22R 1048 KB 54 KB

MN103LF22Q * 792 KB -

MN103LF22N 536 KB 40 KB

MN103LF22M * 408 KB 32 KB 100 BInLFP
MN103L22/ [MN103LF22K , 280 KB 20 KB pin
MN103L25 [MNT03LE25Z* | '°° P" 048 KB o KB (14mm X;ifcﬂ;m/o"r’mm

MN7103LF25Y * 792 KB

MN103LF22Z * 1048 KB 54 KB

MN103LF22Y * 792 KB Existence

MN103LF22X * 536 KB 40 KB

MN103LF22W * 408 KB 32 KB

MN103LF22T * 280 KB 20 KB

MN103LF26R 1048 KB KB

MN103LF26Q * 792 KB

MN103LF23R 1048 KB 54 KB

MN103LF23Q * 792 KB -

MN103LF23N * 536 KB 40 KB CAN

MN103LF23M * 408 KB 32 KB 128 oinLQFP
MN103L23/ [MN103LF23K * | 280KB 20 KB pin

12 1 1 .

MN103L26 [MNT03LF26Z* | '2¢P" 048 KB o KE (18mm Xpi?C:;m/o Smm

MN103LF26Y * 792 KB

MN103LF23Z * 1048 KB 54 KB

MN103LF23Y * 792 KB Existence

MN103LF23X * 536 KB 40 KB

MN103LF23W * 408 KB 32 KB

MN103LF23T * 280 KB 20 KB

MN103LF27R 1048 KB 6 KB

MN103LF27Q * 792 KB

MN103LF24R 1048 KB 54 KB -

MN103LF24Q * 792 KB 144 oinLQFP
MN103L24/ [MNT03LF24N * | 536KB 40 KB pin

144 2 2 -

MN103L27 [MN103LF27Z * pin 1048 KB oKD (20mm xpii)C:;m/O 5mm

MN103LF27Y * 792 KB

MN103LF24Z * 1048 KB 64 KB Existence

MN103LF24Y * 792 KB

MNT03LF24X * 536 KB 40 KB
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PubNo. 2340901-025E

Series *1 Model NuFr)TI:t])er ROM Size | RAM Size *2 S?VZCF:Q; '”"(i',‘\'f'e Package

MNT03LFC2R * T048KB KB

MNT03LFC2Q 792KB

MN703LFB8N * 536KB 40KB -

MN103LFB8M * 408KB 32KB _
MN103LB8/ | MNTOSLFBBK ™| | . | "260KB | 20K ” A DOPILAFE
MN103LC2 [ MNT0BLFC2Z " LT —— pitch)

MN103LFC2Y * 792KB

MNT03LFB8X * 536KB 40KB | Existence

MNT03LFB8W * 408KB 32KB

MN103LFB8T * 280KB 20KB

MN103LFC3R * 1048KB 6KB

MNT03LFC3Q * 792KB

MN103LFBON * 536KB 40KB -

MNT03LFBIM * 408KB 32KB 128 BInLQFP
MN103LB9/ | MNT03LFBOK * [ 280KB 20KB pin
MN103LC3 [ VNTO3LFC3Z ™ 128 pin 1048KE CAN/IEBus | (18mm x 1i?C:;m/0.5mm

MN103LFC3Y * 792KB 76KB P

MN103LFB9X * 536KB 40KB Existence

MNT03LFBOW * 408KB 32KB

MNT03LFBIT * 280KB 20KB

MNT03LF99R * 1048KB oKE

MN103LF99Q * 792KB

MN103LFCON * 536KB 40KB -

MNT03LFCOM * 408KB 32KB 44 LGP
MN103L99/ | MN103LFCOK * , 280KB 20KB pin
MN103LCO [MNT03LF9azZ~ | 4P oskB (20mm x ﬁ?c[?)m/ 0-5mm

MNT03LF99Y * 792KB 76KB P

MN103LFCOX * 536KB 40KB | Existence

MN103LFCOW * 408KB 32KB

MNT03LFCOT * 280KB 20KB
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Series *1 Model Nuzrt])er ROM Size | RAM Size *2 S‘j’v?;ﬁ; '”"(i',‘\'lc'e Package

MNT03LFAR * T048KB oKE

MN7103LFA3Q * 792KB

MN703LFAOR * 1048KB SAKE

MN7103LFA0Q * 792KB -

MNT03LFAON * 536KB 40KB

MN7103LFAOM * 408KB 32KB _
MN103LAO/ | MNTOSLFAOK™ | ) . | 280KB 20KB (14mr1n08 ; Ln;%F/(F)) 5mm
MN103LA3 [ MNT03LFA3Z * 1048KB 6K oitch)

MN7T03LFA3Y * 792KB

MNT03LFAOZ * 1048KB SAKE

MNT03LFAQY * 792KB Existence

MN7103LFAOX * 536KB 40KB

MN7103LFAOW * 408KB 32KB

MN7T03LFAOT * 280KB 20KB

MN7T03LFA4R * 1048KB 6KB

MNT03LFA4Q * 792KB

MNT03LFATR * 1048KB SAKE

MN7T03LFATQ * 792KB -

MN7T03LFATN * 536KB 40KB EBus

MN7T03LFATM * 408KB 32KB 128 pinLQFP
MN103LA1/ | MNTO3LFATK * | 280KB 20KB
MN103LA4 [ MNTO3LEALZ ™ 128 pin 1048KE (18mm x 1i?CLr;m/0.5mm

MNT03LFA4Y * 792KB 76KB P

MN7T03LFATZ * 1048KB SAKE

MNTO3LFATY * 792KB Existence

MNT03LFATX * 536KB 40KB

MNT03LFATW * 408KB 32KB

MNT03LFATT * 280KB 20KB

MNT03LFA5R * 1048KB Z6KB

MN7103LFA5Q * 792KB

MN7103LFA2R * 1048KB SAKE -

MN7103LFA2Q * 792KB 144 pinLQFP
MN103LA2/ | MN103LFA2N * [ 536KB Z0KB
MN103LA5 | MNTOSLFAEZ ® 144 pin T048KE (20mm x Zii)C?)m/O.Smm

MNT03LFA5Y * 792KB 76KB P

MN103LFA2Z * 1048KB 64KB Existence

MN7103LFA2Y * 792KB

MN7T03LFA2X * 536KB 40KB
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Series *1 Model Nu*:'qrt‘)er ROM Size | RAM Size *2 jv?;ﬁ; '”"(i',‘\'lc'e Package

MNT03LFASR * 7048KB 26K

MN103LFA9Q * 792KB

MN103LFA6R * 1048KB 64K

MNT03LFAGQ * 792KB -

MNT03LFAGBN * 536KB 40KB

MNT03LFA6M * 408KB 32KB _
MN103LA6/ | MNTOSLFAGK™ | ) . | 280KB 20KB (14mr1n08 ; Ln;%F/(F)) 5mm
MN103LA9 | MN103LFA9Z * 1048KB 26KEB oitch)

MN103LFAQY * 792KB

MN103LFAGZ * 1048KB S4KEB

MN103LFAGY * 792KB Existence

MNT03LFAGX * 536KB 40KB

MNT03LFAGW * 408KB 32KB

MN103LFA6T * 280KB 20KB

MNT03LFBOR * 1048KB 26K

MNT03LFBOQ * 792KB

MNT03LFA7R * 1048KB 54K

MN103LFA7Q * 792KB -

MN103LFA7N * 536KB 40KB

MNT03LFA7M * 408KB 32KB ) 128 oinLQFP
MN103LA7/ | MNT03LFA7K * , 280KB 20KB pin
MN103LBO [ MNT03LFBOZ ™ 128 pin 1048KE (18mm x 1i?CLr;m/0.5mm

MNT03LFBOY * 792KB 76K8B P

MN103LFA7Z * 1048KB 54K

MN103LFA7Y * 792KB Existence

MNT03LFA7X * 536KB 40KB

MNT03LFA7W * 408KB 32KB

MNT03LFA7T * 280KB 20KB

MNT03LFB1R * 1048KB 26K

MN103LFB1Q * 792KB

MN103LFASR * 1048KB 64K -

MN103LFA8Q * 792KB 144 pinLQFP
MN103LA8/ | MNT03LFA8N * | 536KB 40KB
MN103LB1 [MNTO3LFBIZ™ 144 pin 1048KE (20mm x Zii)C?)m/O.Smm

MNT03LFBTY * 792KB 76K8B P

MN103LFA8Z * 1048KB 64KB Existence

MN103LFA8Y * 792KB

MNT03LFA8X * 536KB 40KB
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L. Pin . . Sector In-vehicle
Series *1 Model Number ROM Size | RAM Size *2 swap 3 LAN Package

MN103LFB5R 1048KB KB

MN103LFB5Q * 792KB

MN103LFB2R 1048KB S4KEB

MN103LFB2Q * 792KB -

MN103LFB2N * 536KB 40KB

MN103LFB2M * 408KB 32KB 100 BInLQFP
MN103LB2/ | MN103LFB2K * , 280KB 20KB pin
MN103LB5 [MNT03LFB5Z~ | °° P To4sKB oKB (14mm X;ifcﬂ;m/o"r’mm

MN7103LFB5Y * 792KB

MN103LFB2Z * 1048KB 64KEB

MN103LFB2Y * 792KB Existence

MN103LFB2X * 536KB 40KB

MN103LFB2W * 408KB 32KB

MN103LFB2T * 280KB 20KB

MN103LFB6R 1048KB ~6KEB

MN103LFB6Q * 792KB

MN103LFB3R 1048KB 54KEB

MN103LFB3Q * 792KB -

MN7103LFB3N * 536KB 40KB CAN

MN7103LFB3M * 408KB 32KB 128 oinLQFP
MN103LB3/ | MN103LFB3K * . 280KB 20KB pin

12 1 1 .

MN103LB6 [ MNT03LFB6Z " | 2 P" To48KB oKB (18mm Xpi?C:;m/o Smm

MN103LFBBY * 792KB

MN103LFB3Z * 1048KB 54KEB

MN103LFB3Y * 792KB Existence

MN7103LFB3X * 536KB 40KB

MN103LFB3W * 408KB 32KB

MN103LFB3T * 280KB 20KB

MN103LFB7R 1048KB 76KEB

MN103LFB7Q * 792KB

MN103LFB4R 1048KB S4KEB -

MN103LFB4Q * 792KB 144 oinLQFP
MN103LB4/ | MNT03LFB4N * , 536KB 40KB pin

144 2 2 -

MN103LB7 [ MN103LFB7Z * pin 1048KB e (20mm x pii)CLr;m/O 5mm

MN103LFB7Y * 792KB

MN103LFB4Z * 1048KB 64KB 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 LS| 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/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/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
MNI103L 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 (clkepu)

Frequency : 40 MHz (Max)

Clock source : clkplldiv, clkosc, clkre, 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, clkre, 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 : clkre, 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 (clkrcx)

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

Frequency : 33 kHz (Max)

Clock source . clkrex, clkxsel

External bus interface
Bus area :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 I/O area / External memory space
< Internal ROM space / Internal RAM space / Internal I/O area / External memory space

Channel 14 ch

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, TIC: 3,
A/D converter:1, CAN controller:1, IEBus controller:2, Software:1)

MNI103LF10/11/12/13/14/15/A0/A1/A2/A3/A4/AS series: 74 types
(External interrupts:4, Timer:30, Serial I/F:33, TIC: 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)

MNI103LF16/17/18/19/20/21/A6/A7/A8/A9/B0/B1 series: 72 types
(External interrupts:4, Timer:30, Serial I/F:33, IIC: 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 I/F:22, IIC:6, Watchdog timer:1,
DMA:12, A/D converter:1, CAN controller: 1, LIN controller: 1,
[EBus controller: 4, Power Voltage Detection: 2, System error:1)

MNI103LF10/11/12/13/14/15/A0/A1/A2/A3/A4/A5 series: 96 factors
(Timer:46, Serial I/F:22, IIC: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 I/F:22, IIC:6, Watchdog timer:1,
DMA:12, A/D converter:1, CAN controller: 1, LIN controller: 1,
Power Voltage Detection: 2, System error:1)

MNI103LF16/17/18/19/20/21/A6/A7/A8/A9/B0/B1 series: 92 factors
(Timer:46, Serial I/F:22, IIC:6,
Watchdog timer:1, DMA:12, A/D converter:1, LIN controller: 1,
Power Voltage 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)

12
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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, 218 920 527,
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

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-bit 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

IIC : 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.
Arbitrary 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.
Arbitrary 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.
Arbitrary 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

IIC 0, 1, 2 (Multi master IIC)

- Multi master IIC
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 BIn 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/C0O/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/CO0 series

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

Special function pin : 5 pins
Reset input pin (NRST) (software reset is available) 1 1 pin

A/D converter reference voltage input pin (VREFH) : 1 pin

Capacity connect pin (VOUT18) : 1 pin
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
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MN103LF11/14/17/20/23/26/33/A1/A4/A77/BO/B3/B6/B9/C3 series

1/O ports : 115 pins
CMOS I/O : 87 pins
Combination CMOS I/O and oscillation pin : 4 pins
Combination CMOS I/O and Analog I/0 : 16 pins
Combination CMOS I/O and LED driver : 8 pins

Special function pin : 5 pins
Reset input pin (NRST) (software reset is available) : 1 pin

A/D converter reference voltage input pin (VREFH) : 1 pin

Capacity connect pin (VOUT18) : 1 pin
Function contol pins (NOCDMOD, ATRST) : 2 pins
Power pins : 8 pins
Power supply pin(VDD50) : 2 pins
GND pins (VSS) : 4 pins
Analog power supply pin(AVDD) : 1 pins
Analog GND pins (AVSS) : 1 pins

MNI103LF10/13/16/19/22/25/32/A0/A3/A6/A9/B2/B5/B8/C2 series

I/O ports : 87 pins
CMOS I/0 : 59 pins
Combination CMOS I/O and oscillation pin : 4 pins
Combination CMOS I/O and Analog I/0O : 16 pins
Combination CMOS I/O and LED driver : 8 pins

Special function pin : 5 pins
Reset input pin (NRST) (software reset is available) : 1 pin

A/D converter reference voltage input pin (VREFH) : 1 pin

Capacity connect pin (VOUT18) 1 1 pin
Function contol pins (NOCDMOD, ATRST) : 2 pins

Power pins : 8 pins
Power supply pin(VDD50) : 2 pins
GND pins (VSS) : 4 pins
Analog power supply pin(AVDD) : 1 pins
Analog GND pins (AVSS) : 1 pins
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Package

MN103LF09/12/15/18/21/24/277/99/A2/A5/A8/B1/B4/B7/C0 series
: 144pin LQFP (20 mm x 20 mm / 0.5 mm pitch, halogen free)

MNI103LF11/14/17/20/23/26/33/A1/A4/A7/B0/B3/B6/B9/C3 series
: 128pin LQFP (18 mm x 18 mm / 0.5 mm pitch, halogen free)

MNI103LF10/13/16/19/22/25/32/A0/A3/A6/A9/B2/B5/B8/C2 series
: 100pin LQFP (14 mm x 14 mm / 0.5 mm pitch, halogen free)

MN103LF16N/M/K/X/W/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 V (A/D converter or D/A converter is used)

Operating temperature

-40 °C to +105 °C
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1.4 Block Diagram
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10-bit, 16 input
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Figure:1.4.1 MN103LFO09 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

1.5.1

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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POO/SBO1B/TM7IOA/SBOGA/ANS +— | 1 108 |— PG6
PO1/SBI1B/TM70B/SBIGA/AN9/DAOUTIA +— | 2 107 |~— PGS
PO2/SBT1B/TM7OC/SBTEA/ANT0 +— | 3 106 |[~— P43
P03/SBO2A/SBOSA/SDAOA/ANT1/DAOUT1B +— | 4 105 |~ P42/SBT4A/SCL2AIRQ7/NMIRQ
PO4/SBI2A/SBISA/AN12 +— | 5 . 104 |~—= P41/SBO4A/SDA2A/IRQE
POS/SBT2A/SBTSA/SCLOA/ANT3/DAOUTIC +— | 6 MN103LFO09 series 103 |+— P40/SBI4ATTM11I0B/D15
PBO/SBO4C/TM21GCPB «—| 7 . 102 |~—= P87/LED7/TM11I0AID14
PB1/SBI4C/TM21BKB ~— | 8 MN103LF12 series 101 |~ P86/LED6/TM10I0B/D13
PB2/SBT4C/TM2110B «— | 9 . 100 |~—= P8S/LEDS/TM10I0A/D12
P06 ~—| 10 MN103LF15 series 99 |+~ P84/LED4/TM9IOB /D11
PB3/SBO8B — | 11 MN103LF18 series 98 |— PB3/LED3/TMIIOAD10
PB4/SBIBB ~— | 12 97 |~ P82/LED2/TMBIOB/DY
PB5/SBT8B +—| 13 MN103LF21 series 96 |~— P81/LED1/TMSIOADS
P10/TMOIO/AN14/(OCD_SDA) +— | 14 . 95 |— PE7
P11/TM1I0/AN15/(OCD_SCL) +—| 15 MN1 OSLF24 series 94 |+~— PEB(/IRX0B)**
P12/TM210/TM2210B ~— | 16 . 93 |— vpDso
PB6 — | 17 MN103LF27 series 92 [~— PgoLEDOTMEIO
pB7 +—| 18 . o1 |— vss
po7 — | 19 MN103LF99 series o0 |— pesgmxony
NOCDMOD —+| 20 i 89 |— PE4(IRX1B)™
P44/0SCO | 21 MN103LFA2 series 88 |— PES(ITX1B)"
P45/0SCl «— | 22 MN103LFAS5 series 87 |«— P77/TMMIO/SYSCLK
vss —| 23 . 86 |— P76
P46/XI ~—| 24 MN1 03LFA8 series 85 |+— P75/TMMODS/D7
P47/X0 «—| 25 . 84 |— P74TMMOD4/DE
VDD50 —| 26 MN1 03LFB1 series 83 |+~— P73/TMMOD3/D5
vouT1s —| 27 . 82 |— P72/TMMOD2/D4
NRST — | 28 MN103LFB4 series 81 |— P71/TMMOD1/D3
vss —| 29 i 80 |— P7o/TMMODO/D2
P o MN103LFB?7 series il I
P13/IRQ5B/TM20I0B/NWDOVF2 ~— | 31 MN103LFCO series 78 |+— PE1(/CRX0B)*
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Figure:1.5.2 Pin Configuration of 128 pin Version
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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/ SBOTB 7 TM7IOA 7 SBOGA 7 ANS HI-Z 73 P4 /KEY4 7 TMT15I0A 7 A1 HI-Z
2 P01 /SBITB/TM70B/ SBI6A /7 AN9 / DAOUTTA Hi-Z 74 |P65/KEY5/TM15I0B/ A0 Hi-Z
3 P02 /SBT1B/SBT6A/ TM70C / ANT0 Hi-Z 75 |P66/KEY6/ TM1610A /DO Hi-Z
4 P03 /SBO2A 7 SDAOA 7 SBO5A 7/ AN11/DAOUT1B Hi-Z 76  |P67 /KEY7/TM16I0OB/ D1 Hi-Z
5 P04/ SBI2A/ SBI5A/ AN12 Hi-Z 77 |PEOQ (/ CTXOB) *2 Hi-Z
6 P05/ SBT2A / SCLOA / SBT5A / AN13/ DAOUTIC Hi-Z 78 [PET (/ CRXO0B) *2 Hi-Z
7 PB0/SBO4C / TM21GCPB Hi-Z 79 [PE2 Hi-Z
8 PB1/SBI4C/ TM21BKB Hi-Z 80 [P70/TMMODO /D2 Hi-Z
9 PB2/SBT4C /TM2110B Hi-Z 81 P71 /TMMOD1T /D3 Hi-Z
10 [PO06 Hi-Z 82 [P72/TMMOD2/D4 Hi-Z
11 PB3/SBO8B Hi-Z 83 [P73/TMMOD3/D5 Hi-Z
12 |PB4/SBI8B Hi-Z 84 |P74/TMMOD4 /D6 Hi-Z
13 |PB5/SBT8B Hi-Z 85 [P75/TMMOD5/D7 Hi-Z
14 P10 /TMOIO /AN14 7 (OCD_SDA) (*1) 86 P76 Hi-Z
15 P11/ TMTIO /AN157(OCD_SCL) (*1) 87 P77 TTMMIO / SYSCLK Hi-Z
16 P12 7TM2I0 / TM22I0B Hi-Z 88 PE3 (/ITX1B) *3 Hi-Z
17 PB6 Hi-Z 89 PE4 (/IRX1B) *3 Hi-Z
18 PB7 Hi-Z 90 PE5 (/ITX0B) *3 Hi-Z

19 P07 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 |PEG (/IRX0B) *3 Hi-Z
23 [VSS - 95 [PE7 Hi-Z
24 |XT/P46 Hi-Z 96 [P81/LEDT/TMBIOA/D8 Hi-Z
25 [XO /P47 Hi-Z 97 |[P82/LED2/TMB8IOB/ D9 Hi-Z
26 |[VDD50 - 98 [P83/LED3/TM9IOA /D10 Hi-Z
27 [vouTis - 99 [P84/LED4/TM9IOB /D11 Hi-Z
28 [NRST INPUT 100 [P85/LED5/TMT0IOA /D12 Hi-Z
29 [VSS - 101 [P86/LED6/TMT0IOB /D13 Hi-Z
30 [ATRST INPUT 102 [P87/LED7 /TMI1I0OA/ D14 Hi-Z
31 P13 /TRQ5B / TM20IOB / NWDOVF2 Hi-Z 103 [P40/SBM4A/TMI1IOB/ D15 Hi-Z
32 |[P14/SBOO0OA /NWEO/LINTXDA Hi-Z 104 [P417SBO4A7SDA2A/IRQ6 Hi-Z
33 [P15/SBIOA/NWET/LINRXDA Hi-Z 105 [P427SBT4A/SCL2A/TRQ7 /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/TRQOA /NDK Hi-Z 109 [P90/SBOO0B /LINTXDB (/ CTX0A) *2 Hi-Z
38 P21 7TRQTA/NCST Hi-Z 110 [P91/SBIOB /LINRXDB (/ CRX0A) *2 Hi-Z
39 P22 7TRQ2A/NCS2 Hi-Z 111 P92 /SBTOB Hi-Z
40 P237TRQ3A Hi-Z 112 [P93/SBO3B/SDATB Hi-Z
41 P24 7TRQ4A Hi-Z 113 [P94/SBI3B (/ TTX0A) *3 Hi-Z
42 PG2 Hi-Z 114 [P95/SBT3B/SCL1B (/ IRX0A) *3 Hi-Z
43 P25 /7TRQ5A / A20 Hi-Z 115 [P96/IRQOC Hi-Z
44 P30/SBOTA/A19 Hi-Z 116 [P97/IRQ1C Hi-Z
45 |P31/SBIATAT8 Hi-Z 117 |PD0/SBO2B / SDAOB / SBOSA Hi-Z
46 |P327/SBTTATAT7 Hi-Z 118 |PD1/SBI2B/ SBIBA Hi-Z
47 |PC0O/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/SBT/B Hi-Z 121 |PF1/SBI5B Hi-Z
50 [P33/SBO3A/SDATA/A16 Hi-Z 122 |PF2/SBT5B Hi-Z
51 P34/ SBI3A/TM4I0 7 A15 Hi-Z 123 [PD3/TRQOB (/ITXT1A) *3 Hi-Z
52 [P35/SBT3A/SCLTA/AT4 Hi-Z 124 |PD4/TRQTB (/IRXT1A) *3 Hi-Z
53  [P50/A13 Hi-Z 125 |PD5/1RQ2B Hi-Z
54 [PC3 Hi-Z 126 |[PD6/TRQ3B/TMT12I0A Hi-Z
55 [PC4 Hi-Z 127 |PD7/1RQ4B/TM12I0B Hi-Z
56 [PC5 Hi-Z 128 |PF3/SBO6B Hi-Z
57 |[P51/7SBO9/A12 Hi-Z 129 [PF4/SBI6B Hi-Z
58 [P52/SBI9/AT] Hi-Z 130 [PF5/SBT6B Hi-Z
59 [P537SBT9/A10 Hi-Z 131 [PF6 Hi-Z
60 [P54/SBO10/A9 Hi-Z 132 |PAO0/ANO/SBO7A Hi-Z
61 P55 /SBI10/A8 Hi-Z 133 |PA1/ANT/SBI7A/ DAOUTOA Hi-Z
62 [P56/SBT10/A7 Hi-Z 134 |PA2/AN2/SBT7A Hi-Z
63 P57 7TRQ87 A6 Hi-Z 135 |PA37AN3/TM22[0A/ DAOUTOB Hi-Z
64 P60 /KEY0 / TM13I0A A5 Hi-Z 136 [PA4/AN4/TM21BKA Hi-Z
65 P61 /KEYT1/TM13I0B /A4 Hi-Z 137 |AVSS -
66 P62 TKEY2 / TM14I0A7A3 Hi-Z 138 |PA57AN5/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 1417 |PA7/AN7 / TM20I0A Hi-Z
70 [VSS - 142 |PHO/IRQ4C Hi-Z
71 PG4 Hi-Z 143 |PHT/IRQ5C Hi-Z
72 |PC6 Hi-Z 144 |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:1.5.2 Pin Specification of 128 pin Version

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

1 P00 / SBO1B / TM7IOA / SBO6A / AN8 Hi-Z [~ 65 |P64/KEY4/ TMIGI0OA 7 AT Hi-Z
2 P01 /SBI1B/TM70B/SBI6A/ AN9 / DAOUTTA 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 / SBI5A 7 AN12 Hi-Z 69 [PEO (/ CTXO0B) *2 Hi-Z
6 P05/ SBT2A / SCLOA / SBT5A / AN13/ DAOUTIC Hi-Z 70 [PET (/ CRX0B) *2 Hi-Z
7 PB0/SBO4C / TM21GCPB Hi-Z 71 |PE2 Hi-Z
8 PB1/SBI4C / TM21BKB Hi-Z 72 |P70/ TMMODO /D2 Hi-Z
9 PB2/SBT4C / TM2110B Hi-Z 73 |P71/TMMODT /D3 Hi-Z
10 [P06 Hi-Z 74 |P72/ TMMOD2 /D4 Hi-Z
11 PB3/SBO8B Hi-Z 75 [P73/TMMODS3 /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/ TM22I0B 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 |[OSCI/ P45 Hi-Z 84 |VDD50 -

21 |VSS - 85 [PEG6 (/ IRX0B)*3 Hi-Z
22 |[XI/P46 Hi-Z 86 [P81/LED1/TM8IOA /D8 Hi-Z
23 [XO /P47 Hi-Z 87 [P82/LED2/TMB8IOB /D9 Hi-Z
24 |[VDD50 - 88 [P83/LED3/TM9IOA /D10 Hi-Z
25 [vOuUTi8 - 89 [P84/LED4/TM9IOB /D11 Hi-Z
26 [NRST INPUT 90 [P85/LED5/TM10IOA/ D12 Hi-Z
27 [VSS - 91 [P86/LED6/TM10IOB/ D13 Hi-Z
28 [ATRST INPUT 92 [P87/LED7/TM11I0A /D14 Hi-Z
29 [P13/1RQ5B/TM20I0B / NWDOVF2 Hi-Z 93 [P40/SBI4A/TM11I10B /D15 Hi-Z
30 [P14/SBO0A /NWEQ /LINTXDA Hi-Z 94 [P41/SBO4A /SDA2A /IRQ6 Hi-Z
31 P15/ SBIOA /NWET / 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/SBOO0B /LINTXDB (/ CTX0A) *2 Hi-Z
34 [P21/IRQ1A/NCS1 Hi-Z 98 [P91/SBIOB/LINRXDB (/ CRX0A) *2 Hi-Z
35 [P22/1RQ2A/NCS2 Hi-Z 99 [P92/SBTOB Hi-Z
36 [P23/IRQ3A Hi-Z 100 [P93/SBO3B/SDA1TB Hi-Z
37 [P24/1RQ4A Hi-Z 101 [P94/SBI3B (/ ITX0A)*3 Hi-Z
38 [P25/1RQ5A / A20 Hi-Z 102 [P95/SBT3B/SCL1B (/ IRX0A)*3 Hi-Z
39 [P30/SBO1A/A19 Hi-Z 103 [PD0/SBO2B/SDAOB/ SBO8A Hi-Z
40 [P31/SBIHA/A18 Hi-Z 104 [PD1/SBI2B/SBI8A Hi-Z
4 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/SBT/B Hi-Z 108 [PF2/SBT5B Hi-Z
45 [P33/SBO3A/SDA1A/A16 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/A14 Hi-Z 111 [PD5/IRQ2B Hi-Z
48 [P50/A13 Hi-Z 112 |PD6/1RQ3B/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 /ATl 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/ANT /SBI7A/ 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 |PA4/AN4/TM21BKA Hi-Z
59 [P60/KEYO/TM13I0A /A5 Hi-Z 123 [AVSS -

60 [P61/KEY1/TM13I0OB/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 /TM20I0A Hi-Z
64 [PC6 Hi-Z 128 [VREFH -

*1 When NOCDM

OD 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;tcs{:g:iton Pin No. Pin Name Pir;tc'(:){r;ggiton
1 P00/ SBO1B/ TM7IOA / SBO6A / AN8 Hi-Z 51 |P64/KEY4/TM15I0A / A1 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/TM1610B /D1 Hi-Z
5 P04 / SBI2A / SBI5A / 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/TMMOD5/D7 Hi-Z
11 |[NOCDMOD INPUT 61 [P77/TMMIO/SYSCLK Hi-Z
12 |OSCO/ P44 Hi-Z 62 [VSS -
13 |OSCI/ P45 Hi-Z 63 |P80/LEDO/TM3IO Hi-Z
14 |VSS - 64 |VDD50 -
15 |XI/ P46 Hi-Z 65 |P81/LED1/TM8IOA /D8 Hi-Z
16 |XO /P47 Hi-Z 66 [P82/LED2/TMB8IOB /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/TM10IOB/D13 Hi-Z
21 |ATRST INPUT 71 |P87/LED7/TM1110A /D14 Hi-Z
22 [P13/IRQ5B/TM20I10B / NWDOVF2 Hi-Z 72 |P40/SBI4A/TM1110B /D15 Hi-Z
23 |P14/SBOO0A /NWEQ / LINTXDA Hi-Z 73 |P41/SBO4A/SDA2A / IRQ6 Hi-Z
24 |P15/SBIOA /NWE1 / LINRXDA Hi-Z2 74 |P42/SBT4A/SCL2A /1RQ7 / NMIRQ Hi-Z
25 |P16/SBTOA/NRE Hi-Z 75 |P43 Hi-Z
26 |P20/IRQOA /NDK Hi-Z 76 |P90/SBOOB /LINTXDB (/ CTX0A) *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 [PD0/SBO2B/SDAOB/SBO8SA Hi-Z
33 |P31/SBI1A/A18 Hi-Z 83 |PD1/SBI2B/SBI8SA 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 / A15 Hi-Z 86 [PD4/IRQ1B (/ IRX1A) *3 Hi-Z
37 |P35/SBT3A/SCL1A/A14 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/TM12I0B Hi-Z
40 [P52/SBI9/A11 Hi-Z 90 [PAO/ANO/SBO7A Hi-Z
41 |P53/SBT9/A10 Hi-Z 91 |PA1/AN1/SBI7A/DAOUT0A Hi-Z
42 |P54/SBO10/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-Z2 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/TM14I0A / A3 Hi-Z 98 [PA6/AN6/TM21I0A Hi-Z
49 |P63/KEY3/TM14I0B /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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152 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
cupply/ |V0O0 Power suppiy or 100
Ground ™ 1AVDD 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)
0sco 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
A16 P33 SBO3A SDA1A
A15 P34 SBI3A TM410
Al4 P35 SBT3A SCL11A
A13 P50
Al12 P51 SBO9
Al P52 SBI9
A10 P53 SBT9
A9 P54 SBO10
A8 P55 SBI10
A7 P56 SBT10
A6 P57 IRQ8
A5 P60 KEYO TM13I0A
A4 P61 KEY1 TM13I0B
A3 P62 KEY2 TM14I0A
A2 P63 KEY3 TM1410B
Al P64 KEY4 TM15I0A
A0 P65 KEY5 TM1510B
D15 P40 SBI4A TM1110B Data I/0 pins at Memory expansion mode
D14 P87 LED7 TM1110A
D13 P86 LED6 TM10I0B
D12 P85 LED5 TM10I0A
D11 P84 LED4 TM9I0B
D10 P83 LED3 TM9IOA
D9 P82 LED2 TM8IOB
D8 P81 LED1 TMS8IOA
D7 P75 TMMOD5
D6 P74 TMMOD4
Refer to [Chapter Overview] of LSI User’s Manual for detail about note of VDD and function control pins.
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Pin Other Function Description
Bus D5 P73 TMMOD3 Data I/0 pins at Memory expansion mode
D4 P72 TMMOD2
D3 P71 TMMODH1
D2 P70 TMMODO
D1 P67 KEY7 TM1610B
DO P66 KEY6 TM16I0A
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)
:/ivnr]a;?hzdog NWDOVF2 |P13 IRQ5B TM20I0B Watchdog timer 2 over flow (active low)
Interrupt  INMIRQ 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 TM12I10A (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 (IRXTA)™ (Pin change is possible)
IRQ1C P97
IRQOA P20 NDK External interrupt request signal input pin 0
IRQOB PD3 (XA~ (Pin change is possible)
IRQOC P96
KEY7 P67 D1 TM16I10B Key input interrupt
KEY6 P66 DO TM16I0A
KEY5 P65 A0 TM15I0B
KEY4 P64 Al TM15I0A
KEY3 P63 A2 TM1410B
KEY2 P62 A3 TM14I0A
KEY1 P61 A4 TM13I0B
KEYO0 P60 A5 TM13I0A
Timer TMOIO P10 OCD_SDA |AN14 8-bit Timer 0 to 4 1/0 pins
TM1IO P11 OCD_SCL |AN15
TM2IO P12 TM2210B
TM3IO P80 LEDO
TM410 P34 A15 SBI3A
TM7IOA P00 SBO1B SBO6A AN8 16-bit Timer 7 I/O pin A, output pin B, C
TM70B PO1 SBI1B SBI6A AN9 DAOUT1A
TM70C P02 SBT1B SBT6A AN10
* CAN-embedded series only.
** |EBus-embedded series only.
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Pin Other Function Description

Timer TMB8IOA P81 D8 LED1 16-bit Timer 8 to 16 1/O pins A, B

TM8IOB P82 D9 LED2

TMOIOA 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 Ad

TM1410A  [P62 KEY2 A3

TM1410B  [P63 KEY3 A2

TM1510A  [P64 KEY4 Al

TM15I0B  [P65 KEY5 A0

TM1610A  [P66 KEY®6 DO

TM1610B (P67 KEY7 D1

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

TM20I0B  [P13 IRQ5B NWDOVF2

TM2110A  [PA6 AN6

TM2110B  [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 1/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/0 pins (Pin change is possible)

SBTOB P92 - Clock synchronous/UART

SBT1A P32 A17

SBT1B P02 SBT6A TM70C AN10

SBT2A P05 SBT5A SCLOA AN13 DAOUT1C

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 DAOUT1C

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 P90 (CTX0A)" LINTXDB - Clock synchronous/UART

SBO1A P30 A19

SBO1B P00 SBO6A TM7IOA  [AN8

SBO2A P03 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 ANT11 DAOUT1B

SBO5B PFO

SBO6A P00 SBO1B TM7IOA  [AN8

SBO6B PF3

SBO7A PAO ANO

SBO7B PCO SBO4B SDA2B

SBOS8A PDO SBO2B SDAOB

SBO8B PB3

SBO9 P51 A12

SBO10 P54 A9

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

SBIOB POl (CRXO0A)* |LINRXDB - Clock synchronous/UART

SBI1A P31 A18

SBI1B P01 SBI6A TM70B AN9 DAOUT1A

SBI2A P04 SBI5A AN12

SBI2B PD1 SBIBA

SBI3A P34 A15 TM410

SBI3B P94 (ITX0A)**

SBI4A P40 D15 TM1110B

SBl4B PC1 SBI7B

SBl4C PB1 TM21BKB

SBI5A P04 SBI2A AN12

SBI5B PF1

SBI6A P01 SBI1B TM70B AN9 DAOUT1A

SBI6B PF4

SBI7A PA1 AN1 DAOUTOA

SBI7B PC1 SBl4B

SBISA PD1 SBI2B

SBI8B PB4

SBI9 P52 A1

SBI10 P55 A8
lICc SCLOA P05 SBT2A SBT5A AN13 DAOQOUTIC |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 DAOUT1B [lIC data I/O pins (Pin change is possible)

SDAOB PDO SBO2B SBO8A

SDA1A P33 A16 SBO3A

SDA1B P93 SBO3B

SDA2A P41 SBO4A IRQ6

SDA2B PCO SBO4B SBO7B

* CAN-embedded series only.
** IEBus-embedded series only.
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Pin Other Function Description
LIN LINTXDA P14 SBO0OA NWEO LIN data transmission pin (Pin change is possible)
LINTXDB  [P90 SBOO0B (CTXO0A) *
LINRXDA |P15 SBIOA NWE1 LIN data reception pin (Pin change is possible)
LINRXDB  |P91 SBIOB (CRX0A) *
CAN * CTXO0A 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 IEBuUs data reception pin (Pin change is possible)
IRX0B PE6
IRX1A PD4 IRQ1B
IRX1B PE4
A/D ANO PAO SBO7A Analog input pins
converter AN+ PA1 SBI7A DAOUTOA
AN2 PA2 SBT7A
AN3 PA3 TM22I0A |DAOUTOB
AN4 PA4 TM21BKA
AN5 PA5 TM21GCPA|DAOUTOC
AN6 PA6 TM21I0A
AN7 PA7 TM20I0A
AN8 P00 SBO1B TM7I0A SBO6A
AN9 PO1 SBI1B TM70B SBI6A DAOUT1A
AN10 P02 SBT1B TM70C SBT6A
AN11 P03 SBO2A SBO5A SDAOA DAOUT1B
AN12 P04 SBI2A SBI5A
AN13 P05 SBT2A SBT5A SCLOA DAOUT1C
AN14 P10 TMOIO OCD_SDA
AN15 P11 TM110 OCD_SCL
D/A DAOUTOA |PA1 SBI7A AN1 Analog output pins
converter InAQUTOB |PA3 TM22I0A  [AN3
DAOUTOC |PA5 TM21GCPA|AN5
DAOUT1A |PO1 SBI1B TM70B SBI6A AN9
DAOUT1B P03 SBO2A SBO5A SDAOA ANT1
DAOUT1C P05 SBT2A SBT5A SCLOA AN13
1/0 Port [&0[0] SBO1B TM7IOA SBO6A AN8 General Purpose 1/0 port 0
PO1 SBI1B TM70B SBI6A AN9 DAOUT1A
P02 SBT1B TM70C SBT6A AN10
P03 SBO2A SBO5A SDAOA ANT11 DAOUT1B
P04 SBI2A SBI5A AN12
P05 SBT2A SBT5A SCLOA AN13 DAOUT1C
P06
P07
P10 OCD_SDA |TMOIO AN14 General Purpose I/0 port 1
P11 OCD_SCL |TM1IO AN15
P12 TM2IO TM22I0B
P13 IRQ5B TM20I0B |[NWDOVF2
P14 NWEO SBO0A LINTXDA
P15 NWEH1 SBIOA LINRXDA
P16 NRE SBTOA

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

1/O Port 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 SBIHA

P32 A17 SBT1A

P33 A16 SBO3A SDA1A

P34 A15 SBI3A TM410

P35 Al4 SBT3A SCL1A

P40 D15 SBI4A TM1110B General Purpose I/O port 4

P41 SBO4A SDA2A IRQ6

P42 SBT4A SCL2A IRQ7 NMIRQ

P43

P44 0SCO

P45 OSCl

P46 XI

P47 XO

P50 A13 General Purpose I/0 port 5

P51 A12 SBO9

P52 A1 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 TM13I0B

P62 A3 KEY2 TM14I0A

P63 A2 KEY3 TM1410B

P64 A1l KEY4 TM15I0A

P65 A0 KEY5 TM15I0B

P66 DO KEY®6 TM16I0A

P67 D1 KEY7 TM1610B

P70 D2 TMMODO General Purpose I/0 port 7

P71 D3 TMMODH1

P72 D4 TMMOD2

P73 D5 TMMOD3

P74 D6 TMMOD4

P75 D7 TMMOD5

P76

P77 SYSCLK  [TMMIO

P80 TMBIO 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 TM10I0B [LED6

P87 D14 TM11I0A  [LED7

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

1/0 Port P90 SBO0OB (CTX0A)* [LINTXDB General Purpose I/O 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/0 port A

PA1 SBI7A AN1 DAOUTOA

PA2 SBT7A AN2

PA3 TM22I0A |AN3 DAOUTOB

PA4 TM21BKA |AN4

PA5 TM21GCPA|AN5 DAOUTOC

PA6 TM2110A |AN6

PA7 TM20I0A |AN7

PBO SBO4C TM21GCPB General Purpose I/0 port B

PB1 SBI4C TM21BKB

PB2 SBT4C TM2110B

PB3 SBO8B

PB4 SBI8B

PB5 SBT8B

PB6

PB7

PCO SBO4B SBO7B SDA2B General Purpose I/0 port C

PCH SBI4B SBI7B

PC2 SBT4B SBT7B SCL2B

PC3

PC4

PC5

PC6

PDO SBO2B SBOS8A SDAOB General Purpose I/0 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/0 port E

PE1 (CRX0B)*

PE2

PE3 (ITX1B)**

PE4 (IRX1B)**

PE5 (ITX0B)**

PE6 (IRX0B)**

PE7

PFO SBO5B General Purpose I/0 port F

PF1 SBI5B

PF2 SBT5B

PF3 SBO6B

PF4 SBI6B

PF5 SBT6B

PF6

* CAN-embedded series only.
** IEBus-embedded series only.
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Pin Other Function Description

1/0 Port PGO IRQ2C General Purpose I/0 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 TMS8IOA

LED2 P82 D9 TM8IOB

LED3 P83 D10 TM9IOA

LED4 P84 D11 TM9I0B

LED5 P85 D12 TM10I0A

LED6 P86 D13 TM10I0B

LED7 P87 D14 TM1110A
OCD OCD_SDA |P10 TMOIO AN14 Clock input pin for on-chip debug function.

OCS_SCL  |P11 TM110 AN15 Data /O 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
bower, [vopso Power supply or 100
Ground ™ 1AVDD 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 *  INOGCDMOD 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)
0sco 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 SBIHA
A17 P32 SBT1A
A16 P33 SBO3A SDA1A
A15 P34 SBI3A TM410
Al4 P35 SBT3A SCL11A
A13 P50
Al12 P51 SBO9
A1 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 TM15I0A
A0 P65 KEY5 TM15I0B
Refer to [Chapter Overview] of LS| User’s Manual for detail about note of VDD and function control pins.
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32-bit Single-chip Microcontroller
PubNo. 2340901-025E

Pin Other Function Description
Bus D15 P40 SBI4A TM1110B Data /0 pins at Memory expansion mode
D14 P87 LED7 TM1110A
D13 P86 LED6 TM1010B
D12 P85 LED5 TM10I0A
D11 P84 LED4 TM9IOB
D10 P83 LED3 TM9IOA
D9 P82 LED2 TM8IOB
D8 P81 LED1 TMS8IOA
D7 P75 TMMOD5
D6 P74 TMMOD4
D5 P73 TMMOD3
D4 P72 TMMOD2
D3 P71 TMMODH1
D2 P70 TMMODO
D1 P67 KEY7 TM1610B
DO P66 KEY®6 TM16I0A
NCS2 P22 IRQ2A Chip select signal output pins (Active low)
NCS1 P21 IRQ1A
NRE P16 SBTOA Read enable signal output pin (Active low)
NWEH1 P15 SBIOA LINRXDA Write enable signal output pins (Active low)
NWEO P14 SBOOA LINTXDA
NDK P20 IRQOA Acknowledge signal input pin (Active low)
xvr;l;?hzdog NWDOVF2 |P13 IRQ5B TM20I0B Watchdog timer 2 over flow (active low)
Interrupt  |INMIRQ 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 TM20108 |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 (XA~ (Pin change is possible)
KEY7 P67 D1 TM1610B Key input interrupt
KEY6 P66 DO TM16I0A
KEY5 P65 A0 TM15I0B
KEY4 P64 Al TM15I0A
KEY3 P63 A2 TM1410B
KEY2 P62 A3 TM14I0A
KEY1 P61 A4 TM13I0B
KEYO P60 A5 TM13I0A
Timer TMOIO P10 OCD_SDA |AN14 8-bit Timer 0 to 4 1/0 pins
TM1IO P11 OCD_SCL |AN15
TM2IO P12 TM22I0B
TM3IO P80 LEDO
TM410 P34 A15 SBI3A
TM7IOA P00 SBO1B SBO6A AN8 16-bit Timer 7 I/O pin A, output pin B, C
TM70B P01 SBI1B SBI6A AN9 DAOUT1A
TM70C P02 SBT1B SBT6A AN10

* CAN-embedded series only.
** |IEBus-embedded series only.
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PubNo. 2340901-025E

Pin Other Function Description

Timer TMB8IOA P81 D8 LED1 16-bit Timer 8 to 16 1/O pins A, B

TM8IOB P82 D9 LED2

TMOIOA 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 Ad

TM1410A  [P62 KEY2 A3

TM1410B  [P63 KEY3 A2

TM15I10A  [P64 KEY4 Al

TM15I0B  |P65 KEY5 A0

TM16I0A  |P66 KEY6 DO

TM1610B  [P67 KEY7 D1

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

TM20I0B (P13 IRQ5B NWDOVF2

TM2110A  [PA6 AN6

TM2110B  [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 1/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/0 pins (Pin change is possible)

SBTOB P92 - Clock synchronous/UART

SBT1A P32 A17

SBT1B P02 SBT6A TM70C AN10

SBT2A P05 SBT5A SCLOA AN13 DAOUT1C

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 DAOUT1C

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.

Publication date: May 2016

Downloaded from: http://www.datasheetcatalog.com/

38



http://www.datasheetcatalog.com/

Panasonic

MN103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4/
A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series
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PubNo. 2340901-025E

Pin Other Function Description

Serial SBO0OA P14 NWEO LINTXDA Serial data output pins (Pin change is possible)

SBOOB P90 (CTX0A)* |LINTXDB - Clock synchronous/UART

SBO1A P30 A19

SBO1B P00 SBO6A TM7IOA  [AN8

SBO2A P03 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 ANT11 DAOUT1B

SBO5B PFO

SBO6A P00 SBO1B TM7IOA  |AN8

SBO6B PF3

SBO7A PAO ANO

SBO7B PCO SBO4B SDA2B

SBO8A PDO SBO2B SDAOB

SBO8B PB3

SBO9 P51 A12

SBO10 P54 A9

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

SBIOB POl (CRXO0A)* |LINRXDB - Clock synchronous/UART

SBI1A P31 A18

SBI1B P01 SBI6A TM70B AN9 DAOUT1A

SBI2A P04 SBI5A AN12

SBI2B PD1 SBIBA

SBI3A P34 A15 TM410

SBI3B P94 (ITX0A)**

SBI4A P40 D15 TM1110B

SBl4B PC1 SBI7B

SBl4C PB1 TM21BKB

SBI5A P04 SBI2A AN12

SBI5B PF1

SBI6A P01 SBI1B TM70B AN9 DAOUT1A

SBI6B PF4

SBI7A PA1 AN1 DAOUTOA

SBI7B PC1 SBl4B

SBISA PD1 SBI2B

SBI8B PB4

SBI9 P52 A1

SBI10 P55 A8
IIC 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 ANT11 DAOUT1B |IIC data I/O pins

SDAOB PDO SBO2B SBO8A

SDA1A P33 A16 SBO3A

SDA1B P93 SBO3B

SDA2A P41 SBO4A IRQ6

SDA2B PCO SBO4B SBO7B

* CAN-embedded series only.
** IEBus-embedded series only.
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PubNo. 2340901-025E

Pin Other Function Description
LIN LINTXDA P14 SBO0OA NWEO LIN data transmission pin (Pin change is possible)
LINTXDB  [P90 SBOO0B (CTXO0A) *
LINRXDA |P15 SBIOA NWE1 LIN data reception pin (Pin change is possible)
LINRXDB  |P91 SBIOB (CRX0A) *
CAN * CTXO0A 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 IEBuUs data reception pin (Pin change is possible)
IRX0B PE6
IRX1A PD4 IRQ1B
IRX1B PE4
A/D ANO PAO SBO7A Analog input pins
converter AN+ PA1 SBI7A DAOUTOA
AN2 PA2 SBT7A
AN3 PA3 TM22I0A |DAOUTOB
AN4 PA4 TM21BKA
AN5 PA5 TM21GCPA|DAOUTOC
AN6 PA6 TM21I0A
AN7 PA7 TM20I0A
AN8 P00 SBO1B TM7I0A SBO6A
AN9 PO1 SBI1B TM70B SBI6A DAOUT1A
AN10 P02 SBT1B TM70C SBT6A
AN11 P03 SBO2A SBO5A SDAOA DAOUT1B
AN12 P04 SBI2A SBI5A
AN13 P05 SBT2A SBT5A SCLOA DAOUT1C
AN14 P10 TMOIO OCD_SDA
AN15 P11 TM110 OCD_SCL
D/A DAOUTOA |PA1 SBI7A AN1 Analog output pins
converter InAQUTOB |PA3 TM22I0A  [AN3
DAOUTOC |PA5 TM21GCPA|AN5
DAOUT1A |PO1 SBI1B TM70B SBI6A AN9
DAOUT1B P03 SBO2A SBO5A SDAOA ANT1
DAOUT1C P05 SBT2A SBT5A SCLOA AN13
1/0 Port [&0[0] SBO1B TM7IOA SBO6A AN8 General Purpose 1/0 port 0
PO1 SBI1B TM70B SBI6A AN9 DAOUT1A
P02 SBT1B TM70C SBT6A AN10
P03 SBO2A SBO5A SDAOA ANT11 DAOUT1B
P04 SBI2A SBI5A AN12
P05 SBT2A SBT5A SCLOA AN13 DAOUT1C
P06
P07
P10 OCD_SDA |TMOIO AN14 General Purpose I/0 port 1
P11 OCD_SCL |TM1IO AN15
P12 TM2IO TM22I0B
P13 IRQ5B TM20I0B |[NWDOVF2
P14 NWEO SBO0A LINTXDA
P15 NWEH1 SBIOA LINRXDA
P16 NRE SBTOA

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

Pin Other Function Description

1/O Port 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 SBIHA

P32 A17 SBT1A

P33 A16 SBO3A SDA1A

P34 A15 SBI3A TM410

P35 Al4 SBT3A SCL1A

P40 D15 SBI4A TM1110B General Purpose I/O port 4

P41 SBO4A SDA2A IRQ6

P42 SBT4A SCL2A IRQ7 NMIRQ

P43

P44 0SCO

P45 OSCl

P46 XI

P47 XO

P50 A13 General Purpose I/0 port 5

P51 A12 SBO9

P52 A1 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 TM13I0B

P62 A3 KEY2 TM14I0A

P63 A2 KEY3 TM1410B

P64 A1l KEY4 TM15I0A

P65 A0 KEY5 TM15I0B

P66 DO KEY®6 TM16I0A

P67 D1 KEY7 TM1610B

P70 D2 TMMODO General Purpose I/0 port 7

P71 D3 TMMODH1

P72 D4 TMMOD2

P73 D5 TMMOD3

P74 D6 TMMOD4

P75 D7 TMMOD5

P77 SYSCLK [TMMIO

P80 TMBIO LEDO General Purpose I/0 port 8

P81 D8 TMS8IOA LED1

P82 D9 TM8IOB LED2

P83 D10 TM9IOA LED3

P84 D11 TM9IOB LED4

P85 D12 TM10I0A [LED5

P86 D13 TM10I0B [LED6

P87 D14 TM11I0A  [LED7

P90 SBO0OB (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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PubNo. 2340901-025E

Pin Other Function Description
1/0 Port PAO SBO7A ANO General Purpose 1/0 port A
PA1 SBI7A AN1 DAOUTOA
PA2 SBT7A AN2
PA3 TM22I0A |AN3 DAQOUTOB
PA4 TM21BKA |AN4
PA5 TM21GCPA |[AN5 DAOUTOC
PA6 TM2110A |AN6
PA7 TM20I0A |AN7
PBO SBO4C TM21GCPB General Purpose I/0 port B
PB1 SBI4C TM21BKB
PB2 SBT4C TM2110B
PB3 SBO8B
PB4 SBI8B
PB5 SBT8B
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 1/0 port D
PD1 SBI2B SBIBA
PD2 SBT2B SBT8A SCLOB
PD3 (ITX1A)** |IRQOB
PD4 (IRX1A)** |IRQ1B
PD5 IRQ2B
PD6 TM12I0A [IRQ3B
PD7 TM12I0B [IRQ4B
PEO (CTX0B)* General Purpose I/0 port E
PE1 (CRX0B)*
PE2
PE3 (ITX1B)**
PE4 (IRX1B)**
PE5 (ITX0B)**
PE6 (IRX0B)**
PFO SBO5B General Purpose I/0 port F
PF1 SBI5B
PF2 SBT5B
PF3 SBO6B
PF4 SBI6B
PF5 SBT6B
PF6
LED LEDO P80 TM3IO LED drive pins
LED1 P81 D8 TMB8IOA
LED2 P82 D9 TM8I0B
LED3 P83 D10 TM9IOA
LED4 P84 D11 TM9IOB
LED5S P85 D12 TM10I0A
LED6 P86 D13 TM1010B
LED7 P87 D14 TM1110A
OCD OCD_SDA [P10 TMOIO AN14 Clock input pin for on-chip debug function.
OCS_SCL |P11 TM110 AN15 Data /0 pin for on-chip debug function.

* CAN-embedded series only.
** |IEBus-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
bower, [vopso Power supply or 100
Ground ™ 1AVDD 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 *  INOGCDMOD 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)
0sco 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 SBIHA
A17 P32 SBT1A
A16 P33 SBO3A SDA1A
A15 P34 SBI3A TM410
Al4 P35 SBT3A SCL11A
A13 P50
Al12 P51 SBO9
A1 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 TM15I0A
A0 P65 KEY5 TM15I0B
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 TM1110B Data /0 pins at Memory expansion mode
D14 P87 LED7 TM1110A
D13 P86 LED6 TM1010B
D12 P85 LED5 TM10I0A
D11 P84 LED4 TM9IOB
D10 P83 LED3 TM9IOA
D9 P82 LED2 TM8IOB
D8 P81 LED1 TMS8IOA
D7 P75 TMMOD5
D6 P74 TMMOD4
D5 P73 TMMOD3
D4 P72 TMMOD2
D3 P71 TMMODH1
D2 P70 TMMODO
D1 P67 KEY7 TM1610B
DO P66 KEY®6 TM16I0A
NCS2 P22 IRQ2A Chip select signal output pins (Active low)
NCS1 P21 IRQ1A
NRE P16 SBTOA Read enable signal output pin (Active low)
NWEH1 P15 SBIOA LINRXDA Write enable signal output pins (Active low)
NWEO P14 SBOOA LINTXDA
NDK P20 IRQOA Acknowledge signal input pin (Active low)
xvr;l;hzdog NWDOVF2 |P13 IRQ5B TM20I0B Watchdog timer 2 over flow (active low)
Interrupt  |INMIRQ 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 TM20108 |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 (IRXTA)™ (Pin change is possible)
IRQOA P20 NDK External interrupt request signal input pin 0
IRQOB PD3 (ITXTA)™ (Pin change is possible)
KEY7 P67 D1 TM1610B Key input interrupt
KEY6 P66 DO TM16I0A
KEY5 P65 A0 TM15I0B
KEY4 P64 Al TM15I0A
KEY3 P63 A2 TM1410B
KEY2 P62 A3 TM14I0A
KEY1 P61 Ad TM13I0B
KEYO P60 A5 TM13I0A
Timer TMOIO P10 OCD_SDA |AN14 8-bit Timer 0 to 4 1/0 pins
TM1IO P11 OCD_SCL |AN15
TM2IO P12 TM22I0B
TM3IO P80 LEDO
TM4I0 P34 A15 SBI3A
TM7IOA P00 SBO1B SBO6A AN8 16-bit Timer 7 I/O pin A, output pin B, C
TM70B PO1 SBI1B SBI6A AN9 DAOUT1A
TM70C P02 SBT1B SBT6A AN10

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

Timer TMB8IOA P81 D8 LED1 16-bit Timer 8 to 16 1/O pins A, B

TM8IOB P82 D9 LED2

TMOIOA 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 Ad

TM1410A  [P62 KEY2 A3

TM1410B  [P63 KEY3 A2

TM15I10A  [P64 KEY4 Al

TM15I0B  [P65 KEY5 A0

TM1610A  [P66 KEY®6 DO

TM1610B  [P67 KEY7 D1

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

TM20I0B (P13 IRQ5B NWDOVF2

TM2110A  [PA6 AN6

TM22I0A  [PA3 AN3 DAQOUTOB

TM22I0B  [P12 TM2I0

TM21BKA  [PA4 AN4 8-bit Timer 21 1/0 pins (Pin change is possible)

TM21GCPA [PA5 AN5 DAOUTOC

TMMODO |P70 D2 Motor control 16-bit Timer 1/O pins

TMMODH1 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 A17

SBT1B P02 SBT6A TM70C AN10

SBT2A P05 SBT5A SCLOA AN13 DAOUT1C

SBT2B PD2 SBT8A SCLOB

SBT3A P35 Al4 SCL1A

SBT3B P95 SCL1B (IRXO0A)**

SBT4A P42 SCL2A IRQ7 NMIRQ

SBT5A P05 SBT2A SCLOA AN13 DAOUT1C

SBT6A P02 SBT1B TM70C AN10

SBT7A PA2 AN2

SBT8A PD2 SBT2B SCLOB

SBT9 P53

SBT10 P56

* CAN-embedded series only.
** |IEBus-embedded series only.
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Pin Other Function Description
Serial SBO0OA P14 NWEO LINTXDA Serial data output pins (Pin change is possible)
SBOOB P90 (CTX0A)* |LINTXDB - Clock synchronous/UART
SBO1A P30 A19
SBO1B P00 SBO6A TM7IOA  [AN8
SBO2A P03 SBO5A SDAOA AN11 DAOUT1B
SBO2B PDO SBOS8A SDAOB
SBO3A P33 A16 SDA1A
SBO3B P93 SDA1B
SBO4A P41 SDA2A IRQ6
SBO5A P03 SBO2A SDAOA AN11 DAOUT1B
SBO6A P00 SBO1B TM7IOA  [AN8
SBO7A PAO ANO
SBO8A PDO SBO2B SDAOB
SBO9 P51 Al12
SBO10 P54 A9
SBIOA P15 NWE1 LINRXDA Serial data input pins (Pin change is possible)
SBIOB POl (CRXO0A)* |LINRXDB - Clock synchronous/UART
SBI1A P31 A18
SBI1B PO1 SBI6A TM70B AN9 DAOUT1A
SBI2A P04 SBI5A AN12
SBI2B PD1 SBI8A
SBI3A P34 A15 TM410
SBI3B P94 (ITX0A)**
SBI4A P40 D15 TM1110B
SBI5A P04 SBI2A AN12
SBIBA PO1 SBI1B TM70B AN9 DAOUT1A
SBI7A PA1 AN1 DAOUTOA
SBI8BA PD1 SBI2B
SBI9 P52 Al
SBI10 P55 A8
Ic SCLOA P05 SBT2A SBT5A AN13 DAOUT1C |[IIC clock I/O pins
SCLOB PD2 SBT2B SBT8A
SCL1A P35 Al4 SBT3A
SCL1B P95 SBT3B (IRXO0A)**
SCL2A P42 SBT4A IRQ7 NMIRQ
SDAOA P03 SBO2A SBO5A ANT11 DAOUT1B |IIC data I/O pins
SDAOB PDO SBO2B SBO8A
SDA1A P33 A16 SBO3A
SDA1B P93 SBO3B
SDA2A P41 SBO4A IRQ6
LIN LINTXDA P14 SBOOA NWEO LIN data transmission pin (Pin change is possible)
LINTXDB  |P90 SBO0B (CTXO0A) *
LINRXDA |P15 SBIOA NWEH1 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)
CRX0A 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.
** |IEBus-embedded series only.
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Pin Other Function Description

A/D ANO PAO SBO7A Analog input pins
converter  [aANT PA1 SBI7A DAOUTOA

AN2 PA2 SBT7A

AN3 PA3 TM22I0A |DAOUTOB

AN4 PA4 TM21BKA

AN5 PA5 TM21GCPA|DAOUTOC

ANG6 PA6 TM21I0A

AN7 PA7 TM20I0A

AN8 P00 SBO1B TM7IOA  [SBO6A

AN9 PO1 SBI1B TM70B SBI6A DAOUT1A

AN10 P02 SBT1B TM70C SBT6A

AN11 P03 SBO2A SBO5A SDAOA DAOUT1B

AN12 P04 SBI2A SBI5SA

AN13 P05 SBT2A SBT5A SCLOA DAOUTI1C

AN14 P10 TMOIO OCD_SDA

AN15 P11 TM1IO OCD_SCL
D/A DAOUTOA |PA1 SBI7A AN1 Analog output pins
converter  [pAQUTOB  |PA3 TM22I10A  [AN3

DAOUTOC |PA5 TM21GCPA|AN5S

DAOUT1A |PO1 SBI1B TM70B SBI6A AN9

DAOUT1B |P03 SBO2A SBO5A SDAOA AN11

DAOUT1C |P05 SBT2A SBT5A SCLOA AN13
1/0 Port P00 SBO1B TM7IOA SBO6A AN8 General Purpose I/O port 0

PO1 SBI1B TM70B SBI6A AN9 DAOUT1A

P02 SBT1B TM70C SBT6A AN10

P03 SBO2A SBO5A SDAOA AN11 DAOUT1B

P04 SBI2A SBI5A AN12

P05 SBT2A SBT5A SCLOA AN13 DAOUT1C

P06

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

P11 OCD_SCL [TM1IO AN15

P12 TM2I10 TM22I10B

P13 IRQ5B TM20I0B [NWDOVF2

P14 NWEO SBO0OA LINTXDA

P15 NWEH1 SBIOA LINRXDA

P16 NRE SBTOA

P20 NDK IRQOA General Purpose I/O port 2

P21 NCSH IRQ1A

P22 NCS2 IRQ2A

P23 IRQ3A

P24 IRQ4A

P25 A20 IRQ5A

P30 A19 SBO1A General Purpose I/0 port 3

P31 A18 SBI1A

P32 A17 SBT1A

P33 A16 SBO3A SDA1A

P34 A15 SBI3A TM410

P35 Al14 SBT3A SCL1A

P40 D15 SBI4A TM1110B General Purpose I/0O port 4

P41 SBO4A SDA2A IRQ6

P42 SBT4A SCL2A IRQ7 NMIRQ

P43

P44 0OSCO

P45 OSClI

P46 XI

P47 XO

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

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

P51 A12 SBO9

P52 A1 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 TM13I0B

P62 A3 KEY2 TM14I0A

P63 A2 KEY3 TM1410B

P64 A1l KEY4 TM15I0A

P65 AO KEY5 TM15I0B

P66 DO KEY6 TM16I0A

P67 D1 KEY7 TM1610B

P70 D2 TMMODO General Purpose I/0 port 7

P71 D3 TMMODH1

P72 D4 TMMOD2

P73 D5 TMMOD3

P74 D6 TMMOD4

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 TM10I0B [LED6

P87 D14 TM11I0A  [LED7

P90 SBO0OB (CTX0A)* [LINTXDB General Purpose I/O port 9

P91 SBI0B (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 DAQOUTOB

PA4 TM21BKA [AN4

PA5 TM21GCPA |AN5 DAOUTOC

PA6 TM2110A |AN6

PA7 TM20IOA  [AN7

PDO SBO2B SBO8A SDAOB General Purpose I/0 port D

PD1 SBI2B SBIBA

PD2 SBT2B SBT8A SCLOB

PD3 (ITX1A)**  |IRQOB

PD4 (IRX1A)** |IRQ1B

PD5 IRQ2B

PD6 TM12I0A [IRQ3B

PD7 TM12I0B [IRQ4B

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

LED LEDO P80 TM3IO LED drive pins

LED1 P81 D8 TMS8IOA

LED2 P82 D9 TM8IOB

LED3 P83 D10 TM9IOA

LED4 P84 D11 TM9IOB

LED5S P85 D12 TM10I0A

LED6 P86 D13 TM10I0B

LED7 P87 D14 TM1110A
OCD OCD_SDA [P10 TMOIO AN14 Clock input pin for on-chip debug function.

OCS_SCL |P11 TM110 AN15 Data I/0 pin for on-chip debug function.

* CAN-embedded series only.
** |IEBus-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 ]
Publication date: May 2016 50
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1.6.1 Absolute Maximum Ratings

A. Absolute Maximum Ratings *1 *2 *3 *4 Vgs=0.0V
Parameter Symbol Rating Unit
Al Power supply voltage 1 *5 Vbbsoa -0.3t0+7.0
A2 | Power supply voltage 2 *5 AVppa -0.3t0+7.0 !
A3 Input pin voltage Vi -0.3 to Vppsg + 0.3 (upper limit:7.0)
A4 :/gtr?;? t‘;]‘itnagz B Vios 10.310 Vppgo + 0.3 (upper limit:7.0) y
P80 to P87 loL1 +22.5
A6 Average output current *1 Other than P80 to P87 loL2 +7.5 mA
All I/O pin loy -7.5
A7 Topr = 85°C Pp1 400
Power dissipation *6 mwW
A8 Topr = 105°C Ppo 300
A9 Operating ambient temperature Torr -40to +105
A10 | Storage temperature Tstg -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 uF 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 LSI operation is not
guaranteed.

*5 Using VDDSO = AVDD

*6 Calculated using a 4-layer printed circuit board (75 mm x 75 mm x 0.8 mm).
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A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series

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

2

Operating Conditions

B. Operating Conditions

Vgg=0V
Ta = -40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN ‘ TYP ‘ MAX
Power supply voltage *7
B1 |Power supply voltage (VDD50) Vppso 2.2 3.3 5.5
B2 |Power supply voltage(AVDD) AVpp Vbpso
Reference power supply pin for the A/D Y v v
B3 converter (VREFH) REFH DD50
RAM Retention power supply voltage
B4 | vDD50) Vpbpso_ s |In STOP mode 1.8 3.3 5.5
Operating speed
V =22Vto55V
tq DD50 o 25 ns
. . . Normal mode, clkcpu 40 MHz
B5 [Instruction execution time v 55 VIo55V
t DD50 = &- . )
c2 Slow mode, clkcpu 32.768 kHz 305 us
Oscillation pin
B6 . fOSC VDDSO =22Vto5.5V 4 20 MHz
Oscillation frequency
B7 fx VDD50 =2.2Vto5.5V 32.768 kHz
B8 Cy1 20
B9 ) Cio 20
External capacitor *8 pF
B10 Co1 47
B11 Caz 47
B12 R# 1.22
Internal feedback resistor MQ
B13 Rto 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.
R#1 Rt
internal feedback resistor internal feedback resistor
OSCl OSsCOo XI X0
il il
[OFFp— Oscillator Ci2 Cot — Oscillator (077
77 777 77 777
Figure:1.6.1 Oscillation Circuit 1 Figure:1.6.2 Oscillation Circuit 2
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Vibso = AVpp = VRerr = 2.2 V10 5.5 V
Vgg=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=22V1t055V 4 20 MHz
B15 |High-level pulse width *9 twhi ] 20
Figure:1.6.3
B16 |Low-level pulse width *9 twi1 20
ns
B17 |Rising time *10 twr ) 2.5
Figure:1.6.3
B18 |Falling time *10 Tt 2.5
External clock input XI (XO is unconnected)
B19 |Clock frequency fx Vppsg = 2.2 V to 5.5V 32.768 kHz
B20 |High-level pulse width *9 twha ] 5
Figure:1.6.4
B21 |Low-level pulse width *9 twi2 5
us
B22 |Rising time *10 twre 0.5
Figure:1.6.4
B23 |Falling time *10 twio 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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———————————————— fo e e 00 0.9 VDso
7777777777777 fesbinee 0.1 Vooso
; 3 { twh1 } 3
jtwni |
» e .
Figure:1.6.3 OSCI Timing Chart
”””””””” e ey A 09 VDD18
777777777777 0.1 Voo
3 : twh2 >§ §< twl2 3 3
itwrzi itwaE |
14 Lz } Voois: 1.8 V

Figure:1.6.4 Xl Timing Chart
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C. DC Characteristics

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

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

Parameter

Symbol

Conditions

Rating
Unit

MIN TYP MAX

Power supply current *11

C1

C2 |Power supply current
in NORMAL Mode

C3

Ibp1

ClkaU =20 MHZ, VDD50 =33V
[fosc = 20 MHz, PLL OFF, f,, OFF]

Ipp2

clkepu = 40 MHz, Vppgg=3.3 V
[fosc = 10 MHz, PLL muiltiple by 8,
frc OFF]

24 4
8 mA

Ibp3

clkepu = 40 MHz, Vppgg=3.3 V
[fx = 32.768 kHz, PLL multiple by 2440,
fre OFF, fosc OFF]

23 46

Power supply current

G4 in SLOW Mode

Ibp4

clkepu = 32.768 kHz, Vppsp =3.3 V
[fx = 32.768 kHz, PLL OFF, f,. OFF,
fosc OFF, main regulator OFF]
(At used the Low-Power Cache)

15 130 A

C5

C6 |Power supply current
in HALT mode

C7

Ipps

ClkaU =20 MHZ, VDD5O =33V
[fosc = 20 MHz, PLL OFF,
f,c OFF, f,c OFF]

Ippe

clkepu = 32 kHz, Vppsg=3.3 V
[fosc = 4 MHz, PLL OFF,

fre OFF, fox OFF,

main regulator OFF]

300 500

Ipp7

clkepu = 32.768 kHz, Vppsg = 3.3 V
[fx = 32.768 kHz, PLL OFF,

fre OFF, f,ox OFF, fosc OFF,

main regulator OFF]

5 110
pA

Power supply current

cs in STOP mode

Ipps

Ippg

fosg OFF
fy OFF

Ta=25°C

fc OFF
frex OFF
main regurator OFF

Ta=85°C

100

*11 1/O pin are all output setting (unloaded condition)
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Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Input pin 1 NOCDMOD, ATRST
C9 |Input voltage High-level Vint - 0.7Vppso Vbpso
C10 |Input voltage Low-level ViL - 0 0.3Vppsg v
C11 |Input leakage current Ik Vin = Vss or Vppsg t5 pA
Input pin 2 NRST
C12 |Input voltage High-level Viie |- 0.7Vppsg Vbpso
C13 |Input voltage Low-level ViL2 - 0 0.3Vppso Y
C14 |Internal pull-up resistance Rpu2 Vppsg =33V, Viy=0V 15 30 60 kQ
I/0 pin 1 P00 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 Vigs |- 0.7Vppso Vbpso
C16 |Input voltage Low-level Vi3 - 0 0.3Vppso Y
C17 |Input leakage current liks  [ViIN=VssOr Vppso t5 HA
C18 |Internal pull-up resistance Rpus Vppsp =33V, V=0V 15 30 60 kQ
C19 |Output voltage High-level Vohs Vppso = 3.3V, loy =-2.0 mA 2.7
C20 |Output voltage Low-level VoLs Vppso =33V, lg. =2.0 mA 0.4 v
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Vppso = AVpp = VRerr = 2.2 V10 5.5 V
Vgg=0V
Ta = -40 °C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
I/0O pin 2 P80 to P87
C21 |Input voltage High-level Vs - 0.7Vppso Vbpso
C22 |Input voltage Low-level Vis - 0 0.3Vppsg v
C23 |Input leakage current lLks Vin = Vss or Vppsg +5 pA
C24 |Internal pull-up resistance Rpus Vppsp=3.3V, V=0V 15 30 60 kQ
C25 |Output voltage High-level VoHs Vppso = 3.3V, loy =-2.0 mA 2.7
C26 |Output voltage Low-level 1 VoLs Vppso =33V, lg. =2.0 mA 0.4 y
C27 |Output voltage Low-level 2 Vous :/PDBDLSI(;I; 531\/) loL=8.0mA 0.4
I/O pin 3 P91, PE1
C28 |Input voltage High-level Viue - 0.7Vppso 55
C29 |Input voltage Low-level Vie - 0 0.3Vppso v
C30 |Input leakage current lke  |ViN=Vssor Vppso +5 HA
C31 |Output voltage High-level Vorns  |Vopso =33V, loy =-2.0 mA 2.7
C32 |Output voltage Low-level VoLe 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

VDD50 = AVDD =27Vto55YV, VREFH =27Vto AVDD

Vgg=0V
Ta =-40 °C to +105 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
A/D converter operation
V = AV
D1 power supply voltage DD50 b 2.7 55 v
D2 [Resolution 10 bit
D3 |Non-linearity error NLE +3
LSB
D4 |Differential linearity error DNLE +3
— AVpp = VRerH
D5 |Zero transition voltage Vss =0V 20 100
Full-scale transition AVpp- mV
AVpp-2
D6 voltage 100 pp-20
D7 AVop =50V 3.325
Tap = 200 ns, clkbus = 20 MHz '
A/D conversion time AVpp =33V
b8 Tap =800 ns, clkbus = 20 MHz 12.925
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 us 30.52 274.68
D12 |Analog input voltage VaDIN Vss VREFH v
D13 |Analog input leakage AVpp = VRerH, Vss =0V +5
current At Channel OFF: Vaopy =0V to AVpp
uHA
D14 |Reference voltage pin AVpp = VRerH, Vss =0V +5
input leakage current At Channel OFF: Vaopy =0V to AVpp -
D15 |Ladder resistance Riaop  |Vopso = VRepws Vss =0V 8.5 10.5 12.5 kQ
*12 Using AVDD > VREFH
The values of D3 to D6 and D10 to D15 are guaranteed on the condition of AVpp = VRgpy = 3.3 Vand Vgg =0V or
AVDD = VREFH =5.0Vand VSS =0V
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E.D/A converter characteristics *13 Vppso = AVpp =2.7 V10 5.5V, VRgpy = 2.7 V to AVpp
Vgg=0V
Ta =-40 °C to +105 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
D/A converter operation
V = AV
Ef power supply voltage DD50 bb 2.7 55 v
E2 [Resolution 10 bit
Reference voltage Low-
V V.
B3 || ovel REFL_DA ss
\Y
Reference voltage High-
B4 |evel ge g VREFH_DA AVpp
E5 |Non-linearity error NLE +3
; ; i ; LSB
E6 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 VEs D9 to DO = ALL High-level AVpp-40 AVpp
E9 Minimum reference resis- RRer o8 40 52 KO
tance
E10 |Settling time TseT External capacitor C| = 15 pF 8 us
*13 The values of E2 to E10 are guaranteed on the condition of Vppgg = AVpp = 3.3 V. and Vgg =0V or Vppsg = AVpp = 5.0 V and Vgg
=0V.
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A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series
32-bit Single-chip Microcontroller

PubNo. 2340901-025E

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 31 2 31 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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Vpbso = AVpp = VRerr = 2.2 V10 5.5 V
Vss=0V,CL=50pF
Ta=-40°Cto +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 |~ tou tcve
width —5 -15 ns
System clock output low-level pulse tcve
F3 width foL 5 -15
SYSCLK —/ /_\—/_
< >
tcu teoL
>
teve
Figure:1.6.5 External Clock Timing
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Vbpso = AVpp = VRerr = 2.2 V10 5.5 V
Vss=OV, C|_=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
F6é | (nocomon) tmops 100
- Power-On Sequence
AVbp
Vbpso
VREFH < :l tRsTs
NRST
- Reset pulse width
[ t RsTW -~
- > ,
NRST N\ pd
L~
NOCDMOD <
t mobs
Figure:1.6.6 Power-On Sequence and Reset Pulse Width
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Vbbso = AVpp = VRerr = 2.2 V10 5.5 V
Vss=OV, C|_=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
F7 t _teve -
(A[20:0]) AD o XEA-10
At reading t:% x (BCE-REN)-10
T
F8 Address hold time t
(A[20:0]) AH
At writing t:% x (BCE-WEN)-10
r
Chip select signal falling t cvc
t —— -
F9' | delay time (NCS[2:1]) CSDF —— X EA-10
At reading tnc% x (BCE-REN)-10
Chip select signal rising
It
F10 | Gelay time (NCS[2:1]) CSDR .
Atwriting | == x (BOE-WEN)-10
r
Read dat tup ti ns
ead data setup time t
FI1 1 ops:0) RDS 60
Read data hold time
F12 | op1s:0) tRDH 0
Write data setup time tcvc
F13 t —_ - -
(D[15:0]) WDS ” x (WEN-EA)-15
Write data hold time tcve
F14 t —_— - -
(D[15:0]) WDH o (BCE-WEN)-15
Data acknowledge signal
1
F15 setup time (NDK) DKS 50
Data acknowledge signal
F16 11old time (NDK) foKH 0
Read enable signal falling delay time t cyc
F17 1! — -
(NRE) REDF . X (BCS+EA)-10
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Vbpso = AVpp = VRepn = 2.2 V10 5.5V
Vgs =0V, G| =50 pF
Ta =-40°Cto +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

tcve
Nfr

tREw At fixed wait

x (REN-EA)-10
Read enable signal

F18 | sulse width (NRE)

tyrew | Athandshake | LY\ (REN+1)-10

Nfr
Write enable signal falling tcve
F19 | delay time (NWE1:0)) tweor o X (BCS+EA)-10 ns
tcvc

tWEW At fixed wait x (WEN-EA)-10
. . Nir
Write enable signal

pulse width (NWE[1:0])

F20

thwew | Athandshake t;YC X (WEN+1)-10

fr

*16 The values of F7 to F20 are guaranteed on the condition of Vppso=3.3 Vand Vgg=0V.

e N/ N\ N\

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

’0
hossssen®

‘assscscs)

t bks t DkH

Figure:1.6.7 Separate Address/Data Synchronous Mode Read Timing
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iV SANVAANVERY (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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Vibso = AVpp = VRerr = 2.2 V10 5.5 V
Vss=0V, C|_=50pF
Ta=-40°Cto +105°C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
Interrupt signal input timing Refer to Figure:1.6.9 *17
Non-maskable interrupt signal pulse tcve
F21 \width (NMIRQ) MW —y X3
ns
F22 |Interrupt signal pulse width (IRQn) tiraw tove 4
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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Vpbso = AVpp = VRerr = 2.2 V10 5.5 V
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Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
IIC signal I/0O timing 1 (SCL clock frequency : max 100 kHz) Refer to Figure:1.6.10.
Fo3 (B;S /iroe_z)“me taUF 47
F24 |Hold time of start condition (SCLO-2) | thp:sTA 4.0
F25 |Clock Low-level pulse width (SCL0-2) | 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
Fog |Hold time of data - At SDA output 300
(SDA0-2) " | At SDA input 0 ns
F29 (Sgélfot_ge of data tsu;pAT 250
F30 |Setup time of stop condition tsu;sTo 4.0 us
IIC signal I/O timing 2 (SCL clock frequency : max 400 kHz) Refer to Figure:1.6.10.
F31 23;; A{roe_z)“me tguF 13
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)| tHigH 0.6
F35 |Setup time of repeat start condition tsu:sTA 0.6
F3g |Hold time of data - At SDA output 300
(SDA0-2) " | At SDA input 0 e
F37 (Sgélfot_ige of data tsU.DAT 100
F38 |Setup time of stop condition tsu;sTo 0.6 us
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SDA / )C

tsur  tHD;STA
SCL \

SDA
SCL
Figure:1.6.10 1IC Signal Timing
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Vibso = AVpp = VRerr = 2.2 V10 5.5 V
Vss=0V,C|_=50pF
Ta=-40°C to +105 °C

Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

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

F39 |Cycle time fs_cvcLe 300

F40 |SBT High width ts_HIGH1 (ts_cycLe1/2)-17

F41 [SBT Low width ts Low (ts_cycLe1/2)-17

F42 |SBI/SBO setup time ts sET1 " "
F43 |SBI/SBO hold time ts_HoLD1 M

F44 [SBO output delay ts_opPD1 86

—_

Serial interface 0 to 10, at Clock Synchronous, I/O timing 2 (at slave (SBT polarity “H")), refer to Figure:1.6.1

F45 |Cycle time fs cycLE 300
F46 |SBT High width ts_HIGH1 133
F47 |SBT Low width ts_Low1 133
F48 |SBI/SBO setup time ts seTt 1 "
F49 [SBI/SBO hold time ts_HoLDY i
F50 |SBO output delay ts opp1 86
Publication date: May 2016 69
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Vibso = AVpp = VRerr = 2.2 V10 5.5 V
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Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

Serial interface 0 to 4, 9, 10, at Clock Synchronous, 1/0 timing 3 (at master (SBT polarity “L")), refer to Figure:1.6.12

F51 |Cycle time fs cycLE2 300

F52 |SBT High width ts_HIGH2 (ts_cvoLE2/2)-17

F53 |SBT Low width ts Lowz (ts_cvoLE2/2)-17

F54 |SBI/SBO setup time ts seT 11 "
F55 [SBI/SBO hold time ts_HoLD2 11

F56 [SBO output delay ts opp2 86

Serial interface 0 to 4, 9, 10, at Clock Synchronous, 1/O timing 4 (at slave (SBT polarity “L")), refer to Figure:1.6.12

F57 |Cycle time fs_cycLez 300
F58 |SBT High width ts_HigH2 133
F59 |SBT Low width ts_ Lowz 133
F60 |SBI/SBO setup time ts seT2 " "
F61 |SBI/SBO hold time ts HoLp2 "
F62 [SBO output delay ts_opp2 86
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ts_cvcoLE
ts_HiGH1 ts_Lowt
ViH —
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*SBO input function has SIFO to 4, 9 and 10 only.

Figure:1.6.11 SIF Signal Timing 1
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Figure:1.6.12 SIF Signal Timing 2

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

AC measurement points : Vg = 0.7 x Vppsg, Vi, = 0.3 x Vppsg
Vou = 0.7 x Vppso, VoL = 0.3 x Vppsp
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MN103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4/
A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series

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

Vpbso = AVpp = VRerr = 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 : modet, 2 20 MHz
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MN103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4/
A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series

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

G. Internal Flash Memory E/W Characteristics

Vgg=0V
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
G1 |Power supply voltage at E/W VDD50EW 2.7 55 \'
G2 |Ambient temperature at E/W TopPrew -40 105 °C
G3 |Writing time twrite  |Per 64 Bytes 1 ms
G4 Large sector teraset1  |Per 1 sector 1
Blanking time s
G5 Small sector terase2  |Per 1 sector 0.5
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A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series

H. Auto Reset Characteristics

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

Vpbso = AVpp = VRerr = 2.2 V0 5.5 V
Vgg=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 Vbpso \Y
Ho Power supply voltage detection VRsTs At rasing 24 27 30
level 1
Vv
H3 Power supply voltage detection Vaste  |At falling 205 24 255
level 2
Ha Change rate of power supply AUAV 20 ms/V
voltage
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MN103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4/
A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series

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

I. Power Supply Voltage Detection Circuit Characteristics

Vpbso = AVpp = VRerr = 2.2 V10 5.5 V

Vgg =0V
Ta =-40°C to +105 °C
Rating
Parameter Symbol Conditions Unit
MIN TYP MAX
M power supply voltage detection Vit  |Atrising 245 26 2.75
1o |level 1 Viviz  |Atfalling 2.35 25 2,65
13" | power supply voltage detection Vivier  |Atrising 26 28 3.0
14 |level2 Vivize  |Atfalling 25 27 2.9
15 |power supply voltage detection Vivisr  |Atrising 28 3.0 32
I |level3 Vivigz  |Atfalling 2.7 2.9 3.1
17 | power supply voltage detection Viviar  |Atrising 3.0 32 34
1g [level4 Viviez  |Atfalling 2.9 3.1 33
\'%
19 | power supply voltage detection Vivist  |Atrising 32 34 3.6
1o |levels Vivisz  |Atfalling 3.1 3.3 35
M Ipower supply voltage detection Vivier  |Atrising 34 3.6 38
12 |level 6 Viviez  |At falling 33 35 37
13 | power supply voltage detection Vivizi - |Atrising 36 38 4.0
114 level 7 Vivize At falling 3.5 3.7 3.9
15 |power supply voltage detection Vivigr  |Atrising 38 4.0 4.2
116 |level 8 Vivigz  |Atfalling 3.7 3.9 4.1
117 |Minimum pulse width Tw 15 ms
118 Change rate of power supply AYAV 20 ms/V
voltage
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MN103LF09/10/11/12/13/14/15/16/17/18/19/20/21/22/23/24/25/26/27/32/33/99/A0/A1/A2/A3/A4/
A5/A6/A7/A8/A9/B0/B1/B2/B3/B4/B5/B6/B7/B8/B9/C0/C2/C3 Series

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

J. Internal High-speed Oscillation Circuit Characteristics

Vpbso = AVpp = VRerr = 2.2 V0 5.5 V
Vgg=0V
Ta = -40 °C to +105 °C

Publication date: May 2016
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Rating
Parameter Symbol Conditions Unit
MIN TYP MAX

J ngh—speed internal oscillation cir- fro 18 20 00 MHz
cuit output frequency

52 Loyv—speed internal oscillation cir- frex o7 30 33 KHz
cuit output frequency
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32-bit Single-chip Microcontroller
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1.7 Package Dimension

B Package of 100 Pin VersionUnit: mm
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Figure:1.7.1 Package Dimension
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32-bit Single-chip Microcontroller
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B Package of 128 Pin VersionUnit: mm
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Figure:1.7.2 Package Dimension
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32-bit Single-chip Microcontroller
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B Package of 144 Pin VersionUnit: mm
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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

Downloaded from: http://www.datasheetcatalog.com/


http://www.datasheetcatalog.com/

