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

(1) An export permit needs to be obtained from the competent authorities of the Japanese Government if any of
the products or technical information described in this book and controlled under the "Foreign Exchange and
Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this book is limited to showing representative characteristics and
applied circuits examples of the products. It neither warrants non-infringement of intellectual property right
or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the technical
information as described in this book.

(4) The products described in this book are intended to be used for standard applications or general electronic
equipment (such as office equipment, communications equipment, measuring instruments and household
appliances).
Consult our sales staff in advance for information on the following applications:

Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion
equipment, life support systems and safety devices) in which exceptional quality and reliability are re-
quired, or if the failure or malfunction of the products may directly jeopardize life or harm the human body.
Any applications other than the standard applications intended.

(5) 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.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rating,
the range of operating power supply voltage, and heat radiation characteristics. Otherwise, we will not be
liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of incidence of
break down and failure mode, possible to occur to semiconductor products. Measures on the systems such as
redundant design, arresting the spread of fire or preventing glitch are recommended in order to prevent physi-
cal injury, fire, social damages, for example, by using the products.

(7) When using products for which damp-proof packing is required, observe the conditions (including shelf life
and amount of time let standing of unsealed items) agreed upon when specification sheets are individually
exchanged.

(8) This book may be not reprinted or reproduced whether wholly or partially, without the prior written permis-
sion of Matsushita Electric Industrial Co., Ltd.
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How to Read This Manual

■■■■■ Performing Searches
This manual offers three methods to find the information you need quickly.

(1) To search for the start of a series, refer to the index at the beginning of the volume.

(2) To look for a particular listed product, refer to the chart of listed products at the beginning of the volume.

(3) The names of the listed products are located at the top right corner of every page.  This makes it possible to leaf through the pages

and stop at the place where the desired product name appears.

■■■■■ Format of this Manual
This manual is divided by lists, specifications for the various series, package lists, and the glossary.  The page layout for the series

specifications is composed of the product name, the specification support tools, and the pin configuration.  Shown below is a sample of

page layout and the meaning of each section.

How to Read This Manual
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Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source·····················1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

I/O Pins

A/D Inputs 10-bit × 4-ch. (with S/H)

16 • Common use  • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

6 • Common use  • Specified pull-up resistor availableInput

MN101C273

RAM (×××××8-bit) 0.5 K

ROM (×××××8-bit) 4 K

Type MN101C273

Minimum Instruction
Execution Time

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
1.00 µs (at 2.0 V to 5.5 V, 2 MHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • Timer 2  • Timer 3  • Serial 0  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source·····················1/1, 1/4 of system clock frequency; external clock input
Interrupt source················coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source·····················1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source················coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Watchdog timer
Interrupt source················1/1048576 of system clock frequency

Package
(Conventional Package)

SDIP028-P-0400D *Pb free

(SDIP028-P-0400)

Special Ports Remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8.39 MHz, VDD = 5 V 25 mA

IDD2 fosc = 8.39 MHz, VDD = 5 V 3 mA

IDD3
VDD = 5 V, Ta = 25˚C 2 µA

VDD = 5 V, Ta = −40°C to +85°C 2 0 µA

Operating supply current

Supply current at HALT

Supply current at ST

13

MN101C273

Pin Assignment

1

2

3

4

5

6

7

8

9

10

11

12

13

14

P27, NRST

P20,IRQ0

P80,LED0

P81,LED1

P82,LED2

P83,LED3

P84,LED4

P85,LED5

P86,LED6

P87,LED7

P00,SBO

P01,SBI

P02,SBT

VSS

28

27

26

25

24

23

22

21

20

19

18

17

16

15

VDD

OSC1

OSC2

MMOD

P14

P13,TMIO3

P12,TMIO2

P11

P10,RMOUT

PA3,AN3

PA2,AN2

PA1,AN1

PA0,AN0

P21,IRQ1,SENS

SDIP028-P-0400D *Pb free

(SDIP028-P-0400)

MN101C273

Type MN101CP273

ROM (× 8-bit) 4 K

RAM (× 8-bit) 0.5 K

Minimum instruction execution time 0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)

Package SDIP028-P-0400D *Pb free

(Old Package) (SDIP028-P-0400)

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C27-SDIP028-P-0400

(      ) : Conventional Package

Product name Pin assignment

Support tools

Electrical
 characteristics

Interrupts

Package

Minimum instruction
execution time

I/O pins

2



How to Read This Manual

■■■■■ Description

••••• Type
Development status may be either “in production” (no indication), “ES (Engineering Sample) available”, “Under Development”, or
“Under Planning”.

Please indicate the values in square brackets (“[ ]”) when you order ROM.

••••• Package

The lead-free package is referred to as "*Lead-free."  For details on the conventional package, see the contents enclosed in parentheses (  ).

For information on the supported packages, be sure to contact our business reception.

••••• Minimum instruction execution time

If it is possible to select the microcontroller operation clock (OSC or X), execution times are given separately for the main clock
and the sub-clock.
When two types of minimum instruction execution time are given with no special description, the values are given as variations in

the operating voltage range or oscillation frequency.

••••• Interrupts

Interrupts are listed by source.
When jointly used, values are separated by a slash (“/”).

The number of sources indicated in the list is the total number except RESET.

••••• I/O pins

The number stated is the number of ports available for general use.

The detailed description provides an explanation of each pin.  “P” is an abbreviation for “port”.

••••• Electrical characteristics

The values listed under electrical characteristics are all reference values.

••••• Piggyback

Development status is either “available” (no indication) or “Under Development”.

••••• EPROM built-in type, Flash memory built-in type

Development status may be either “in production” (no indication), “ES (Engineering Sample) available”, “Under Development”, or
“Under Planning”.

Specifications may vary slightly from the chip described.  Please consult our sales staffs.

■■■■■ Note!
For information regarding chip development status, package, piggyback an EPROM built-in type, and availability of flash memory built-in

type, please consult our sales staffs (contact points are listed at the end of this manual).

■■■■■ Note on Naming
If the additional digits for customer ROM version, etc. should produce a device name exceeding 12 characters, we reduce it to 12
characters with the following schema.

The final device name appears, however, on delivery specifications and similar documents.

Description Full device name (13 or more characters) Abbreviated name (12 characters)

4-bit microcomputer MN15 – – – – – – MNY – – – – –

8-bit microcomputer MN101 – – – – – MNB – – – – –

16-bit microcomputer MN102 – – – – – MNP – – – – –

32-bit microcomputer MN103 – – – – – MNZ – – – – –

If a device name still exceeds 12 digits regardless of the use of the abbreviated name, the name shall be determined according to
a separate standard.

3
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Products6

    8-bit Single-chip Microcomputer AM1 (MN101) Series

0.1

     

MN101C309 1 K

MN101C30A
32 K 1.5 K

LQFP064-P-1414

0.25 KMN101C425 8 K

MN101C427
16 K

1754
Synchronous Type × 1

Synchronous Type
/Half-Duplex UART × 1

0.5 K SDIP028-P-0400DMN101C273 4 K 0.238 2.7 to 5.5 722 8-bit × 2 4

SDIP042-P-0600C
QFP044-P-1010F
TQFP048-P-0707B

0.1
125 *6

4.5 to 5.5
2.0 to 5.5

12 *439 *5 Synchronous Type
/Half-Duplex UART × 1

MN101C539
24 K

0.5 K

TQFP048-P-0707B 62.5 1440
Synchronous Type

/UART × 1

8

QFP044-P-1010FMN101C457 0.1 4.5 to 5.5 1137

8-bit × 3
16-bit × 1

Category Type ROM
(× 8-bit)

RAM
(× 8-bit) Package Speed

(µs)

Operating
Voltage

(V)
Interrupt
Sources

Timer
Counter

Serial
Interfaces

I/O
(Pins)

A/D
(Pins)

D/A
(Pins) FL LCDBuilt-in

EPROM
Built-in
Flash

LQFP080-P-1414A
TQFP080-P-1212D
QFP084-P-1818E

MN101C28C 48 K
2 K

MN101C28D 64 K

MN101C28F 4 K

LQFP080-P-1414AMN101C28L 96 K 10 K

MN101C61D 64 K 3 K

TQFP080-P-1212D

MN101C61G 128 K 12 K

ADC
Built-in Type

MN101C28A

Synchronous Type × 1
Synchronous Type

/Half-Duplex UART × 1
Synchronous Type

/Single-Master I2C × 1

4.5 to 5.5
2.0 to 5.50.1

125

18

8-bit × 5
16-bit × 1

70

MN101C51F 6 K

TQFP080-P-1212D

Synchronous Type × 1, Synchron-
ous Type/UART × 2,
Synchronous Type

/Single-Master I2C × 1

2.5 to 3.6
2.1 to 3.6
1.8 to 3.6

0.1
0.2
125

25

8-bit × 7
16-bit × 1

6

8 4

Synchronous Type × 1
Synchronous Type

/Half-Duplex UART × 1
QFP084-P-1818E 17 8-bit × 5

16-bit × 1
68

0.1
62.5

Synchronous Type × 1
Synchronous Type

/UART × 2
Synchronous Type

/Single-Master I2C × 1

QFP100-P-1818B
LQFP100-P-1414 23 8-bit × 6

16-bit × 1
88

MN101C08C 48 K 1.5 K

4.5 to 5.5
2.0 to 5.5

0.1
125

8 1
Synchronous Type/UART × 3

Synchronous Type
/Single-Master I2C × 2

QFP100-P-1818B
LQFP100-P-1414 26 8-bit × 7

16-bit × 1
84

MN101E01L 320 K 14 K
3.0 to 3.6

0.0625
62.5

MN101C49G 128 K 4 K

MN101C49H 160 K 6 K

MN101C49K 224 K 10 K

DAC
Built-in Type

LCD
Built-in Type

*1 under development	 *2 ES (Engineering Sample) available	 *3 under planning	 *4 11 for other than TQFP048
*5 x37 for QFP044, x36 for SDIP042	 *6 No low-speed mode for types other than TQFP048	 *7 Serves as AD pin, as well
I/O: at single chip mode
Page: Please ask our sales offices about the product of '−'.

     

    

MN101C62D

MN101C62F

64 K 2 K

96 K 4 K

MN101C67G 128 K 10 K

0.1
0.25
62.5

4.5 to 5.5
2.7 to 5.5
2.0 to 5.5

LQFP080-P-1414A

68

     

8-bit × 6
16-bit × 2

Synchronous Type
/Single-Master I2C × 1

Synchronous Type
/UART × 2

8

0.1
0.2

62.5

2.5  to 3.6
2.1 to 3.6
1.8  to 3.6

2669
8-bit × 6

16-bit × 1

Sync. Type × 1,Sync. Type/
UART× 2, Sync. Type

/Single-Master I2C × 1, I2C slave × 1
7

MN101C77C 48 K 3 K

LQFP064-P-1414
TQFP064-P-1010C *1

0.1
0.2

62.5

2.5 to 3.6
2.1 to 3.6
1.8 to 3.6

53 22 8-bit × 5
16-bit × 1

Synchronous Type/
UART× 2

Single-Master I2C × 1/
Synchronous × 1

I2C slave × 1

7

MN101E01M 384 K 20 K

MN101E01K 256 K 10 K

2*7

MN101C67D 64 K 6 K

MN101C77A*1 32 K 1.5 K
      *2

8-bit × 5
16-bit × 2

MN101C78A*1 32 K 1.5 K

QFP044-P-1010F*3 

TQFP048-P-0707B

     *1

35

40

0.1
0.5

62.5

2.7 to 3.6
1.8 to 3.6
1.8 to 3.6

21

4
SEG12
COM4

Synchronous Type/UART× 2
Synchronous Type/

Single-Master I2C × 1
I2C slave × 1

MN101C485

MN101C487

MN101C527

MN101C39C

MN101C589 

MN101C58A 

8 K

0.5 K

16 K

48 K

24 K 1.5 K

32 K

LQFP064-P-1414
TQFP064-P-1010B

TQFP080-P-1212D

     

LQFP064-P-1414

1247

17

1461

4.5 to 5.5
2.0 to 5.5

0.1
125

4.5 to 5.5
2.7 to 5.5
2.0 to 5.5

0.1
0.25
62.5

4.5 to 5.5
2.0 to 5.5

0.1
125

18

49

Synchronous Type
/Half-Duplex UART × 1

8-bit × 3
16-bit × 1

8-bit × 3
16-bit × 1

Synchronous Type × 1
Synchronous Type

/Half-Duplex UART × 1

Synchronous Type
/UART × 1

8-bit × 5
16-bit × 2

8

8

4

SEG24
COM4

SEG25
COM4

SEG28
COM4

2 K

Page

12

14

16

18

20

24

28

32

36

40

48

52

56

60

64

68

70

74

78

MN101E01J 192 K 10 K

Synchronous Types/UART × 2
Single-Master I2C × 1

Synchronous Types/UART × 3,
Synchronous Type/Single-

Master I2C × 1,
Synchronous Type/ I2C × 1

MN101CF91D*3 64 K 2 K TQFP048-P-0707B
     *3

38
0.1

62.5

2.7  to 3.6
2.7 to 3.6

23
8-bit × 6

16-bit × 2 6

MN101E16K*3 256 K 12 K

QFP100-P-1818B *1

LQFP100-P-1414 *3 85 0.0588
30.6 29 8-bit × 9

16-bit × 1
8 44

     *1
MN101E16L*3 320 K 14 K

MN101E16M*1 384 K 20 K

7



Products 7

    8-bit Single-chip Microcomputer AM1 (MN101) Series (Continue)

LQFP080-P-1414A

MN101C57C

MN101C57D 

LCD Driver
Built-in Type
(Continue)

64 K

2 K
QFP100-P-1818B
LQFP100-P-1414 *3

0.1
62.5

4.5 to 5.5
2.0 to 5.5 24

8-bit × 5
16-bit × 2

83
Synchronous Type × 1

Synchronous Type
/UART × 1

      16

2066
MN101C70C 48 K

TQFP080-P-1212D *3

MN101C70G*3 128 K 10 K

MN101C38A

MN101C38C

48 K

32 K 1.5 K
QFP100-P-1818B
LQFP100-P-1414

4.5 to 5.5
2.7 to 5.5
2.0 to 5.5

0.1
0.25
125

1457
8-bit × 3

16-bit × 1

Synchronous Type × 1
Synchronous Type

/Half-Duplex UART × 1
8

2 K 0.1
0.235
62.5

3.0 to 3.6
1.8 to 3.6
1.8 to 3.6

Synchronous Type
/Single-Master I2C × 1

Synchronous Type
/UART × 1

16

Category Type ROM
(× 8-bit)

RAM
(× 8-bit) Package Speed

(µs)

Operating
Voltage

(V)
Interrupt
Sources

I/O
(Pins)

A/D
(Pins)

D/A
(Pins) FL LCDTimer

Counter
Serial

Interfaces
Built-in
EPROM

Built-in
Flash

MN101C66D 64 K

     *2

MN101C66G 128 K 4 K

SEG47
COM4

SEG52
COM4

MN101C54A 

MN101C54C

32 K

2 K48 K
QFP084-P-1818E
LQFP080-P-1414A

0.1
0.25
62.5

4.5 to 5.5
2.7 to 5.5
2.0 to 5.5

1965 8-bit × 5
16-bit × 2

Synchronous Type × 1
Synchronous Type

/UART × 1

SEG32
COM4

8

Page

80

84

88

92

94

8-bit × 6
16-bit × 2

FL Driver
Built-in Type

LQFP064-P-1414MN101C07A 32 K 1 K

MN101C35D 64 K 2 K QFP100-P-1818B

16
Synchronous Type × 1

Synchronous Type
/Half-Duplex UART × 1

8-bit × 3
16-bit × 1

19 8-bit × 5
16-bit × 1

Synchronous Type × 1, Synchro-
nous Type/ Simple I2C × 1, Synchro-

nous Type/ Half-Duplex UART × 1

2.7 to 5.5
0.25
125

53

89

8

5

2.7 to 5.5
2.2 to 5.5

SEG16
DGT10

SEG43
DGT10

110

112

USB Built-in
Type

MN101C75D *3

64 K 2 K
LQFP080-P-1414A 62

0.125
62.5

3.0 to 3.6
3.0 to 3.6

21 8-bit × 6
16-bit × 2

Synchronous Type/
UART × 1

Synchronous Type
/Single-Master I2C × 1

12 SEG32
COM4 124

0.1 4.5 to 5.5 14 8-bit × 2
16-bit × 1

Synchronous Type × 155LQFP080-P-1414A
Multiplication /

Division
functions improved

MN101C29D 64 K 1.5 K 128

18

0.279 3.0 to 3.6
14

8-bit × 3 I2C Multimaster × 235 *2 8

SDIP042-P-0600C

SDIP042-P-0600C
LQFP064-P-1414

MN101C46F 96 K 3 K

TV Channel
Selector

MN101C47C 48 K 1.5 K

MN101C47D 64 K 2 K

130

132

Synchronous Type/
UART × 2

Synchronous Type
/Single-Master I2C × 1

Synchronous Type/
UART × 2

Synchronous Type
/Single-Master I2C × 1

/I2C slave × 1

Synchronous/UART × 1

MN101C73A *1 32 K 1.5 K

MN101C73D *3

64 K 2 K
MN101C74D *1

MN101C74F *3 96 K 4 K

MN101C74G *1 128 K 6 K

MN101C84A *1 32 K 1 K

MN101C84D *3 64 K 2 K

LQFP064-P-1414

LQFP100-P-1414 *3

QFP100-P-1818B

LQFP064-P-1414

     *1

55

86

52

0.1
0.235
62.5

0.1
0.25
62.5

3.0 to 3.6
1.8 to 3.6
1.8 to 3.6

4.5 to 5.5
2.7 to 5.5
2.0 to 5.5

24

26

18

12

16

8

SEG32
COM4

SEG47
COM4

SEG32
COM4

Synchronous/UART × 1
Synchronous/

Single-Master I2C × 1

Synchronous/UART × 2
Synchronous/

Single-Master I2C × 1

MN101C87A *1 32 K 1.25 K

MN101C87D *3
64 K 2 K

MN101C88D *3

MN101C88F *3 96 K
4 K

LQFP064-P-1414

QFP100-P-1818B

     *1

52
2.7 to 5.5
2.0 to 5.5
4.5 to 5.5

0.25
62.5
0.1 22

8-bit × 5
16-bit × 1

88

SEG16
DGT10

SEG43
DGT10

3-line comb
filter for TV 

selector
.Built-in VCJ

MN101E02H

MN101E11G

160 K 16 K

QFP084-P-1818E  *2 0.1
3.135

to
3.465

22 8-bit × 4
Synchronous Type/

UART × 1
I2C Multimaster × 2

30

8

134

136

MN101E04G 140

MN101E13G 128 K 4 K 35 138

30

20

MN101D06F 96 K 3 K

QFP100-P-1818BMN101D06G 128 K 4 K
8-bit × 1

16-bit × 6
19-bit × 1

8-bit × 3
One I2C 
dedicated

One UART 
Selectable

4.0 to 5.5
2.2 to 5.5

31

77 13 142

MN101D06H

VTR  Servo

160 K 5 K

0.14
61

14

1

*1 under development   *2 ES (Engineering Sample) available   *3 under planning   I/O: at single chip mode
Page: Please ask our sales offices about the product of '−'.

Hardware task
Multiplication /

Division
functions
improved

LQFP080-P-1414AMN101D03D 64 K 2 K
4.0 to 5.5
2.0 to 5.5

0.1
122

26 8-bit × 6
16-bit × 2

8-bit × 3
One I2C dedicated

One UART Selectable
68 8 162

LQFP112-P-2020
MN101D07H

87 146

LQFP080-P-1414AMN101D08E 150
80 K 2 K

8-bit × 2
16-bit × 3
19-bit × 1

8-bit × 2
One I2C dedicated

4.0 to 5.5
2.5 to 5.5

26 1157

QFP100-P-1818B

MN101D09E 154

MN101D10G 128 K 3.5 K

MN101D10F 96 K 2.5 K
77 27 12 158

     *1

MN101C88G *1 128 K

MN101C93D *3 LQFP100-P-1414

     *3

82 27 8-bit × 5
16-bit × 2

8 SEG47
COM4

98

102

106

116

120

MN101D07G 128 K 4 K

160 K 5 K

8-bit × 3
One I2C dedicated
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    16-bit Single-chip Microcomputer AM2 (MN102) Series

MN102L59D

MN102L62G

MN102L490A

MN102L610B

MN102H60G

MN102H60K

ADC
Built-in Type

64 K

128 K

External

128 K

256 K

2 K

5 K

3 K

4 K

10 K

LQFP064-P-1414

LQFP100-P-1414

0.1

0.1
62.5

0.0885
62.5

0.058
62.5

4.5 to 5.5

3.0 to 3.6

24

26

50

8-bit × 9
16-bit × 3

8-bit × 6
16-bit × 2

8-bit × 10
16-bit × 6

1 to 8-bit × 2
Simple UART

Selectable

7, 8-bit × 2
UART Selectable

7, 8-bit × 2
UART Selectable

7, 8-bit × 3

12

8

52

80

48

82

Category Type ROM
(× 8-bit)

RAM
(× 8-bit) Package Speed

(µs)

Operating
Voltage

(V)
Interrupt
Sources

I/O
(Pins)

A/D
(Pins)

D/A
(Pins) FL LCD

  *2

Timer
Counter

Serial
Interfaces

Built-in
EPROM

Built-in
Flash

LQFP100-P-1414  

MN1021617

MN102H460B

MN102L360C

MN102H55G

MN102H730F

128 K

External

External

128 K

External

4 K

5 K

4 K

10 K

LQFP128-P-1818C
FLGA165-C-1111

LQFP128-P-1818C
TQFP128-P-1414B

LQFP128-P-1818C

LQFP100-P-1414

TQFP128-P-1414B

0.1
62.5 4.5 to 5.5

3.0 to 3.6

30

50

8-bit × 6
16-bit × 2

8-bit × 10
16-bit × 6

7, 8-bit × 2
UART Selectable

8-bit × 2
7, 8-bit × 2

UART Selectable
7, 8-bit × 3

12

8 2

0.058
62.5

0.05
0.1

3.0 to 3.6
2.0 to 3.6 54

8-bit × 16
16-bit × 5
24-bit × 1

7, 8-bit × 4
UART Selectable

108

63

83

82

76

MN102H73G 128 K

TQFP128-P-1414A 50 8-bit × 10
16-bit × 5

7, 8-bit × 4
UART Selectable

12 4
104

MN102H73K 256 K 12 K

  

ADC  DAC
Built-in Type

Page

168

170

174

176

178

182

186

190

194

198

USB 0.0833
62.5

MN102H74G 128 K

LQFP100-P-1414 3.0 to 3.6 54 8-bit × 10
16-bit × 4

7, 8-bit × 4
UART Selectable

877MN102H74F 96 K 4 K

MN102H74D 64 K

210

LQFP100-P-1414
MLGA100-L-1010

MN102H930F

external 10 K

LQFP100-P-1414A
MLGA100-L-1010A *1

63 47 7-, 8-bit × 5

202

MN102L35G

MN102H85K

MN102H75K
TV

Channel
Selector

144 K 5 K

256 K 8 K

SDIP064-P-0750C

SDIP064-P-0750C

QFP084-P-1818E

0.167

0.083

4.75 to 5.25

3.0 to 3.6

27

36

8-bit × 2
16-bit × 2

8-bit × 4
16-bit × 2

I2C, UART

7, 8-bit × 2
UART Selectable

I2C Multimaster × 2

8

12

4
50

50

66

214

216

218

*1 under development
*2 ES (Engineering Sample) available
*3 under planning

3-line comb filter 
for TV selection
  Built-in VCJ 

MN102H76G

128 K 4 K QFP084-P-1818E 0.083 3.135 to 
3.465

35

8-bit × 10 8

35
7, 8-bit × 1

UART Selectable
I2C Multimaster × 2MN102H81G 3330

222

224

7-, 8-bit × 3
UART Selectable

I2C Multimaster × 3
22041 8-bit × 10111QFP160-P-2828FMN102H90M

384 K
or

external
20 K

MN102H950F LQFP100-P-1414 206
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UART × 3
SSI × 2

10-bit × 
8-ch

Data: 8-/16-/32-bit
SelectableMN1A7T0200 External External FLGA152-C-1111 40 0.1

62.5 2.3 to 2.7 43

Synchronous Type
 × 1-ch MN15G1601 16 K 512 LQFP064-P-1414 35 8-bit × 4

4

8

MN15G0202 2 K

128 SOP020-P-0300D 15

3.0 to 5.5
2.4 to 5.5
2.0 to 5.5 3

0.5
1.0
2.0 8-bit × 2

MN15G0402 4 K

16-bit × 10

Serial
Interfaces

Timer
Counter

I/O
(Pins)

Operating
Voltage (V)

Interrupt
SourcesPackage Speed

(µs)
A/D

(Pins)Type
ROM

(× 8-bit)
RAM

(× 4-bit) FL LCDBuilt-in
Flash

Built-in
EPROM

Serial
Interfaces

I/O
(Pins)

Timer
Counter

Operating
Voltage (V)

Interrupt
SourcesType ROM RAM Package Speed

(µs) A/D D/A Bus
Interface

*2

QFP044-P-1010E 34 2.4 to 5.5
2.0 to 5.5

0.96
1.91 8-bit × 3MN15G0804 8 K 512

    32-bit Single-chip Microcomputer ARM7 (MN1A7) Series

    4-bit Single-chip Microcomputer MN1500 Series

*2 ES (Engineering Sample) available

Instruction cache
: 16 KB

Data cache
: 16 KB

133 MIPS
(133 MHz)

UART/CSI × 2
UART × 1
AFE × 1
I2C × 2
IrDA × 1

10-bit × 
8-ch

Memory Interface
Supporting 16,

and 32-bit
Access SDRAM

Interface Supporting
16-bit 

MN103E010HRA

MN103E040HYB FLGA424-C-1717

BGA292-P-2727 Multiply-and-
Accumulate

Multiply
Saturation 

Floating Point
(Single Precision)

34
1.8

(To lerance =
±5%)

41 4-ch

*2 Dhrystone 2.1

Timer
Counter

Serial
Interfaces

DMA
ControllerType

CPU
Performance*2

On-Chip
Memory Package

Expanded
Calculation
Functions

I/O
(Pins)

Operating
Voltage (V)

Interrupt
Sources

A/D
Converter

Bus
Interface

Built-in
Flash

16-bit × 8
8-bit × 4
WDT × 1

    32-bit Microprocessor AM33 (MN103E) Series

    32-bit Single-chip Microcomputer AM3 (MN103/MN103S) Series

MN103000
60 MIPS
(60 MHz)

66 MIPS
(66 MHz)

40 MIPS
(40 MHz)

Instruction RAM
: 16 KB

Data RAM : 16 KB

Instruction ROM
: 128 KB

Data RAM : 8 KB

Instruction Cache
: 4 KB

Data Cache : 4 KB

Instruction ROM
: 256 KB

Data RAM : 10 KB

QFP160-P-2828F
Multiply

Saturation 89
3.3

(Tolerance =
±5%)

3.3
(To lerance =

±5%)

48
UART/CSI

/I2C × 2

UART/CSI/I2C × 1
UART × 1
CSI × 2

UART/CSI/I2C × 2
UART × 1
CSI × 5

UART/CSI/I2C × 2
UART × 1

4-ch

MN103001G LQFP100-P-1414 72 3.0 to 3.6 38

MN103002A QFP160-P-2828F 26 30 4-ch

171 2.7 to 3.6 72 2-ch

Multiply-and-
Accumulate

Multiply Saturation

MN103004K
FLGA239-C-1313
QFP208-P-2828F

MN103016K FLGA239-C-1313

Type
CPU

Performance*2
On-Chip
Memory Package

Expanded
Calculation
Functions

Built-in
Flash

I/O
(Pins)

Operating
Voltage (V)

Interrupt
Sources

Timer
Counter

Serial
Interfaces

DMA
Controller

Bus
Interface

A/D
Converter

32-bit × 2
16-bit × 5
WDT × 1

32-bit × 3
16-bit × 4
WDT × 1

32-bit × 1
16-bit × 3
WDT × 1

32-bit × 3
16-bit × 6
WDT × 1

10-bit × 
8-ch

10-bit × 
4-ch

10-bit × 
16-ch

Data
: 8-/16-/32-bit

Selectable
DRAM Interface

Data
: 8-/16-bit
Selectable

DRAM Interface
Data

: 16-/32-bit
Selectable

DRAM Interface

Data
: 8-/16-bit
Selectable

DRAM Interface

Instruction ROM
: 512 KB

Data RAM : 24 KB

41 MIPS
(41 MHz)

UART/CSI/I2C
 × 10

UART × 2
MN103S33N MBGA360-C-1313A 194 2.3 to 2.7 125 4-ch

16-bit × 12
8-bit × 20
WDT × 1

10-bit × 
25-ch

Data
: 8-/16-/32-bit

Selectable
SDRAM Interface

Instruction ROM
: 128 KB

Data RAM : 4 KB

40 MIPS
(40 MHz)

UART/CSI
× 3

MN103S52G QFP100-P-1818 72

4.3 to 5.5
42

16-bit 3-phase
PWM × 1
16-bit × 4
8-bit × 8
WDT × 1

10-bit × 2-ch × 2
10-bit × 12-ch × 1

*1

Instruction ROM
: 128 KB

Data RAM : 16 KB
MN103S57G LQFP100-P-1414A

UART/CSI/
I2C × 2
CSI × 3

73 3.0 to 3.6 55
16-bit × 6
8-bit × 10
WDT × 1

10-bit × 
12-ch

Data
: 8-/16-bit
Selectable

MN103E0600YD *1 MLGA239-C-1111

Multiply-and-
Accumulate

Multiply
Saturation

UART/CSI × 2
UART × 1

I2C × 2

Page

228

232

236

240

244

248

250

*1 under development
*2 Dhrystone 2.1

MN103S65G LQFP080-P-1414

60
10-bit × 2-ch × 2
10-bit × 6-ch × 1

252

Page

266

270

Page

276

Page

280

282

284

4-ch

19

25440QFP084-P-1818E
LQFP080-P-1414 *1

Instruction ROM
: 64 KB

Data RAM : 2 KB
MN103S83D UART/CSI

× 2

MN103S77N *1 48 MIPS
(60 MHz)

Instruction ROM
: 512 KB

Data RAM : 32 KB
LQFP128-P-1818

*1

104

3.0 to 3.6

65
16-bit × 6
8-bit × 10
WDT × 1

I2C × 1,
UART/CSI × 3,

UART/CSI/Multi-
Master I2C × 2

10-bit × 
12-ch

4-ch
8-, and 16-bit

Access
SDRAM Interface

Supporting

256

MN103S927 *1

40 MIPS
(40 MHz)

Instruction ROM
: 16 KB

Data RAM : 2 KB
LQFP064-P-1414 49 25

16-bit 3-phase
PWM × 1
16-bit × 2
8-bit × 4
WDT × 1

UART/CSI
× 1

10-bit × 2-ch × 1,
10-bit × 6-ch × 1

258

MN103S92A *1
Instruction ROM

: 32 KB
Data RAM : 2 KB

MN103S97N *1 41 MIPS
(41 MHz)

Instruction ROM
: 512 KB

Data RAM : 24 KB
MBGA255-C-1111A 195 106 UART/CSI × 7

I2C × 2 260
16-bit × 12
8-bit × 16
WDT × 1

10-bit × 
25-ch

4-ch 8-, 16-, and 32-bit
Access2.7 to 3.6
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AM1 (MN101) Series

AM1 (MN101)  Series

The AM1 Series of 8-bit microcomputers is the realization of developments in C

programming.

Because of the 8-bit architecture, which allows half-byte instruction sets and offers

other advantages, assembler ROM code size can be reduced.

They are compact and consume little power, but feature a shortest instruction

processing time of 63 ns (5 V).

They can be used in a wide variety of applications where cost performance is a

demand.

Features

●●●●● Efficiency of C-based ROM code: Assembler rate 1 or less

●●●●● High-speed instruction processing: 63 ns (32 MHz)

●●●●● Linear address space: 1 MB

●●●●● Identical architecture for 32- and 16-bit microcomputers

●●●●● Option functions

Hardware task switching (Max. 4 task)

16-bit multiplication

ROM collection

■■■■■  Application



Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3

I/O Pins

A/D Inputs 10-bit × 4-ch. (with S/H)

16 • Common use  • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

6 • Common use  • Specified pull-up resistor availableInput

MN101C273

RAM (×××××8-bit) 0.5 K

ROM (×××××8-bit) 4 K

Type MN101C273

Minimum Instruction
Execution Time

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
1.00 µs (at 2.0 V to 5.5 V, 2 MHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • Timer 2  • Timer 3  • Serial 0  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Watchdog timer
Interrupt source ················ 1/1048576 of system clock frequency

Package
(Conventional Package)

SDIP028-P-0400D *Lead-free

(SDIP028-P-0400)

Special Ports Remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8.39 MHz, VDD = 5 V 10 25 mA

IDD2 fosc = 8.39 MHz, VDD = 5 V 1.2 3 mA

IDD3
VDD = 5 V, Ta = 25°C 2 µ A

VDD = 5 V, Ta = −40°C to +85°C 20 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

MAD00001DEM12



MN101C273

Pin Assignment

1

2

3

4

5

6

7

8

9

10

11

12

13

14

P27, NRST

P20,IRQ0

P80,LED0

P81,LED1

P82,LED2

P83,LED3

P84,LED4

P85,LED5

P86,LED6

P87,LED7

P00,SBO

P01,SBI

P02,SBT

VSS

28

27

26

25

24

23

22

21

20

19

18

17

16

15

VDD

OSC1

OSC2

MMOD

P14

P13,TMIO3

P12,TMIO2

P11

P10,RMOUT

PA3,AN3

PA2,AN2

PA1,AN1

PA0,AN0

P21,IRQ1,SENS

SDIP028-P-0400D    *Lead- free

(SDIP028-P-0400)

MN101C273

Type MN101CP273

ROM (× 8-bit) 4 K

RAM (× 8-bit) 0.5 K

Minimum instruction execution time 0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)

Package SDIP028-P-0400D *Lead-free

(Conventional Package) (SDIP028-P-0400)

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C27-SDIP028-P-0400

(      ) : Conventional Package

MAD00001DEM 13



Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
0.477 µs (at 2.0 V to 5.5 V, 4.19 MHz)*
125 µs (at 2.0 V to 5.5 V, 32.768 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3 (only 48-pin package)
• Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency (only 48-

pin package); external clock input
Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit ×  1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency (only 48-pin package)
Interrupt source ················· coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3

I/O Pins 27 • Common use: 16  • Specified pull-up resistor available
• Input/output selectable (bit unit): 26 (for 44-pin), 25 (for 42-pin)

I/O

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit ×  8-ch. (with S/H)

12 • Common use  • Specified pull-up resistor availableInput

RAM (××××× 8-bit)

ROM (××××× 8-bit) 8 K

Type MN101C425

Package
(Conventional Package)

16 K

0.25 K 0.5 K

SDIP042-P-0600C *Lead-free, TQFP048-P-0707B *Lead-free , QFP044-P-1010F *Lead-free

(SDIP042-P-0600)

MN101C427

MN101C425 , MN101C427

MAD00002EEM14



MN101C425 , MN101C427

Limit
Symbol Condition

min typ max
Unit

IDD1 fosc = 20 MHz, VDD = 5 V 15 40 mA

IDD2 fosc = 8.39 MHz, VDD = 5 V 6 18 mA

IDD3 fx = 32.768 kHz, VDD = 3 V 100 µA

IDD4 fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 8 µA

IDD5 fx = 32.768 kHz, VDD = 3 V, Ta = −40°C to +85°C 18 µA

IDD6
VDD = 5 V, Ta = 25°C 2 µA

VDD = 5 V, Ta = −40°C to +85°C 20 µA

Parameter

Type MN101CP427DP , MN101CP427BF , MN101CP427HT

ROM (×  8-bit) 16 K

RAM (×  8-bit) 0.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)

Package [All lead-free] SDIP042-P-0600C, TQFP048-P-0707B, QFP044-P-1010F

(Conventional Package) (SDIP042-P-0600)

Electrical Characteristics

Supply current

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C42-QFP044-P-1010
PX-ICE101C/D+PX-PRB101C42-TQFP048-P-0707B
PX-ICE101C/D+PX-PRB101C42-SDIP042-P-0600

Pin Assignment

Operating supply current

Supply current at HALT

Supply current at STOP

SDIP042-P-0600C *Lead-free

(SDIP042-P-0600)
Q F P 0 4 4 - P - 1 0 1 0F * L e a d - f r e e T Q F P 0 4 8 - P - 0 7 0 7 B  * L e a d - f r e e

MN101C425
MN101C427

MN101C425
MN101C427

MN101C425
MN101C427

TXD,SBO0,P00
RXD,SBI0,P01

SBT0,P02
BUZZER,P06
RMOUT,P10

P11
TMIO2,P12
TMIO3,P13
TMIO4,P14

IRQ0,P20
IRQ1,P21
IRQ2,P22

P60
P61
P62
P63
P64
P65
P66
P67

NRST,P27

VSS
OSC1
OSC2
VDD
PA7,AN7
PA6,AN6
PA5,AN5
PA4,AN4
PA3,AN3
PA2,AN2
PA1,AN1
PA0,AN0
P80,LED0
P81,LED1
P82,LED2
P83,LED3
P84,LED4
P85,LED5
P86,LED6
P87,LED7
MMOD

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22

P64
P65
P66
P67
P70

NRST,P27
MMOD

LED7,P87
LED6,P86
LED5,P85
LED4,P84

L
E

D
3,

P8
3

L
E

D
2,

P8
2

L
E

D
1,

P8
1

L
E

D
0,

P8
0

A
N

0,
PA

0
A

N
1,

PA
1

A
N

2,
PA

2
A

N
3,

PA
3

A
N

4,
PA

4
A

N
5,

PA
5

A
N

6,
PA

6

P6
3

P6
2

P6
1

P6
0

P2
2,

IR
Q

2
P2

1,
IR

Q
1

P2
0,

IR
Q

0
P1

4,
T

M
IO

4
P1

3,
T

M
IO

3
P1

2,
T

M
IO

2
P1

1

P10,RMOUT
P06,BUZZER
P02,SBT0
P01,SBI0,RXD
P00,SBO0,TXD
N.C.
VSS

OSC1
OSC2
VDD

PA7,AN7

34
35
36
37
38
39
40
41
42
43
44

22
21
20
19
18
17
16
15
14
13
12

33 32 31 30 29 28 27 26 25 24 23

1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 12

24
23
22
21
20
19
18
17
16
15
14
13

37
38
39
40
41
42
43
44
45
46
47
48

36 35 34 33 32 31 30 29 28 27 26 25

P64
P65
P66
P67
P70
P71

NRST,P27
MMOD

LED7,P87
LED6,P86
LED5,P85
LED4,P84

P10,RMOUT
P06,BUZZER
P02,SBT0
P01,SBI0,RXD
P00,SBO0,TXD
XO
XI
VSS
OSC1
OSC2
VDD
PA7,AN7

L
E

D
3,

P8
3

L
E

D
2,

P8
2

L
E

D
1,

P8
1

L
E

D
0,

P8
0

N
.C

.
A

N
0,

PA
0

A
N

1,
PA

1
A

N
2,

PA
2

A
N

3,
PA

3
A

N
4,

PA
4

A
N

5,
PA

5
A

N
6,

PA
6

P6
3

P6
2

P6
1

P6
0

P2
3,

IR
Q

3
P2

2,
IR

Q
2

P2
1,

IR
Q

1,
SE

N
S

P2
0,

IR
Q

0
P1

4,
T

M
IO

4
P1

3,
T

M
IO

3
P1

2,
T

M
IO

2
P1

1

(      ) : Conventional Package
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Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
0.477 µs (at 2.0 V to 5.5 V, 4.19 MHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time base
• Serial 0  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; external clock input
Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit ×  1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency
Interrupt source ················· coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; pulse output of timer counter 3

I/O Pins 26 • Common use: 16  • Specified pull-up resistor available
• Input/output selectable (bit unit): 26

I/O

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit ×  8-ch. (with S/H)

11 • Common use  • Specified pull-up resistor availableInput

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package QFP044-P-1010F *Lead-free

MN101C457

0.5 K

16 K

MN101C457
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MN101C457

Limit
Symbol Condition

min typ max
Unit

IDD1 fosc = 20 MHz, VDD = 5 V 15 40 mA

IDD2 fosc = 8.39 MHz, VDD = 5 V 6 18 mA

IDD3 VDD = 5 V, Ta = 25°C 2 µA

IDD4 VDD = 5 V, Ta = −40°C to +85°C 20 µA

Parameter

Type MN101CP457BF

ROM (×  8-bit) 16 K

RAM (×  8-bit) 0.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)

Package QFP044-P-1010F *Lead-free

Electrical Characteristics

Supply current

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C42-QFP044-P-1010

Pin Assignment

Operating supply current

Supply current at STOP

QFP044-P-1010F *Lead-free

MN101C457
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MN101C539

RAM (×××××8-bit) 0.5 K (External memory can not be expanded)

ROM (×××××8-bit) 24 K (External memory can not be expanded)

Type MN101C539

Minimum Instruction
Execution Time

High speed mode: 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
1.00 µs (at 2.0 V to 5.5 V, 4 MHz)*

Low speed mode: 61.04 µs (at 2.0 V to 5.5 V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts  • RESET   • Watchdog   • External 0   • External 1   • External 2   • External 3   • Timer 2   • Timer 3   • Timer 6
 • Time Base   • Serial 0 (2 systems)   • A/D conversion finish   • Timer 7 (2 systems)

Timer Counter Timer counter 2 : 8-bit × 1
 (square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1 (square-wave output, event count, generation of remote control carrier)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 6

Timer counter 7 : 16-bit × 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input  capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

Package TQFP048-P-0707B *Lead-free

Serial Interface Serial 0 : synchronous type/UART (full-duplex) × 1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

I/O Pins 36 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

4 • Common use   • Specified pull-up resistor availableInput
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MN101C539

Type MN101CP539HT

ROM (× 8-bit) 24 K

RAM (× 8-bit) 0.5 K

Minimum instruction execution time High speed mode: 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
1.00 µs (at 2.7 V to 5.5 V, 4 MHz)

Low speed mode:61.04 µs (at 2.7 V to 5.5 V, 32.768 kHz)

Package TQFP048-P-0707B *Lead-free

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit × 8-ch. (with S/H)

Electrical Characteristics

Supply current

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C53-TQFP048-P-0707B-M

Pin Assignment

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 20 50 mA

IDD2 fosc = 8.39 MHz, VDD = 5 V 10 20 mA

IDD3 fx = 32.768 kHz, VDD = 3 V 20 70 µA

IDD4 fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 2 6 µA

IDD5 fx = 32.768 kHz, VDD = 3 V, Ta = −40°C to +85°C 15 µA

IDD6
VDD = 5 V, Ta = 25°C 2 µ A

VDD = 5 V, Ta = −40°C to +85°C 20 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

TQFP048-P-0707B         *Lead-free
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Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
1.00 µs (at 2.0 V to 5.5 V, 2 MHz)*
125 µs (at 2.0 V to 5.5 V, 32.768 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time Base  • Serial 0  • Serial 1
• Automatic transfer finish  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit ×  1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)

RAM (××××× 8-bit)
External memory can be expanded

ROM (××××× 8-bit)
External memory can be expanded

24 K

Type MN101C309

Package

32 K

1 K 1.5 K

LQFP064-P-1414 *Lead-fre

MN101C30A

MN101C309 , MN101C30A
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MN101C309 , MN101C30A

See the next page for pin assignment and support tool.

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type ×  1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3

I/O Pins

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit ×  8-ch. (with S/H)

41 • Common use  • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

13 • Common use  • Specified pull-up resistor availableInput

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fx = 32.768 kHz, VDD = 3 V 30 100 µA

IDD3
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 18 µA

IDD4
VDD = 5 V, Ta = 25°C 2 µA

VDD = 5 V, Ta = −40°C to +85°C 20 µA

Operating supply current

Supply current at HALT

Supply current at STOP

MAD00005EEM 21



Pin Assignment

LQFP064-P-1414 *Lead-free

Type MN101CP30ABL

ROM (×  8-bit) 32 K

RAM (×  8-bit) 1.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238µs (at 2.7 V to 5.5 V, 8 MHz)

Package LQFP064-P-1414 *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C30-LQFP064-P-1414

MAD00005EEM
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Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.6 V to 5.5 V, 8.39 MHz)
0.333 µs (at 2.3 V to 5.5 V, 6 MHz)
1.00 µs (at 2.0 V to 5.5 V, 2 MHz)*
125 µs (at 2.0 V to 5.5 V, 32.768 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0  • Serial 1  • Serial 2
• Automatic transfer finish  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit ×  1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)

RAM (××××× 8-bit)
External memory can be expanded

ROM (××××× 8-bit)
External memory can be expanded

Type MN101C28A

Package
(Conventional Package)

MN101C28A , MN101C28C , MN101C28D ,
MN101C28F , MN101C28L

MN101C28C MN101C28D MN101C28F MN101C28L

32 K 48 K 64 K 96 K 96 K

1.5 K 2 K 2 K 4 K 10 K

[All lead-free] LQFP080-P-1414A, TQFP080-P-1212D, QFP084-P-1818E
 (TQFP080-P-1212C)

LQFP080-P-1414A *Lead-free
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MN101C28A , MN101C28C , MN101C28D
MN101C28F , MN101C28L

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3

Serial 1 : synchronous type ×  1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3

Serial 2 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/4, 1/8, 1/16, 1/32 of system clock frequency; 1/4 of timer counter 0 frequency

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-Bit ×  8-ch. (with S/H)

I/O Pins 57 • Common use  • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

13 • Common use  • Specified pull-up resistor availableInput

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 50 mA

IDD2 fx = 32.768 kHz, VDD = 3 V 40 120 µ A

IDD3
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 4 8 µ A

fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 20 µ A

IDD4
VDD = 5 V, Ta = 25°C 1 µ A

VDD = 5 V, Ta = −40°C to +85°C 30 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.

MAD00006EEM 25



2 3 4 5 6 7 8 9 10 11 12 13 14 15
 

16 17 18 19 20 211
63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

V
R

E
F

-

A
N

0,
P

A
0

A
N

1,
P

A
1

A
N

2,
P

A
2

A
N

3,
P

A
3

A
N

4,
P

A
4

A
N

5,
P

A
5

A
N

6,
P

A
6

A
N

7,
P

A
7

V
R

E
F

+

V
D

D

N
.C

.

O
S

C
2

O
S

C
1

V
S

S X
I

X
O

M
M

O
D

T
X

D
,S

B
O

0,
P

00

R
X

D
,S

B
I0

,P
01

S
B

T
0,

P
02

NBT,P34

NBR,P33

SBT2,P32

SBI2,P31

SBO2,P30IRQ4,P24

IRQ4,P24

IRQ3,P23

IRQ2,P22

SENS,IRQ1,P21

IRQ0,P20

N.C.

TM4IO,P14

TM3IO,P13

TM2IO,P12

TM1IO,P11

RMOUT,TM0IO,P10

NRST,P27

NDK,BUZZER,P06

SBT1,P05

SBI1,P04

SBO1,P03

P
63

,A
3

P
62

,A
2

P
61

,A
1

P
60

,A
0

P
54

,A
17

P
53

,A
16

P
52

,N
C

S

P
51

,N
R

E

P
50

,N
W

E

N
.C

.

P
47

,K
E

Y
7

P
46

,K
E

Y
6

P
45

,K
E

Y
5

P
44

,K
E

Y
4

P
43

,K
E

Y
3

P
42

,K
E

Y
2

P
41

,K
E

Y
1

P
40

,K
E

Y
0

P
37

,N
D

K
D

M
A

P
36

,N
S

T
D

M
A

P
35

,N
L

D
D

M
A

P64,A4

P65,A5

P66,A6

P67,A7

SDO0,P70,A8

SDO1,P71,A9

SDO2,P72,A10

SDO3,P73,A11

SDO4,P74,A12

SDO5,P75,A13

SDO6,P76,A14

SDO7,P77,A15

N.C.

P87,LED7,D7
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P84,LED4,D4

P83,LED3,D3

P82,LED2,D2

P81,LED1,D1

P80,LED0,D0

Type MN101CP28DBF , MN101CP28DAL , MN101CP28DHT ,

MN101CP28LAL

ROM (×  8-bit) 64 K / 64 K / 64 K / 96 K

RAM (×  8-bit) 2 K / 2 K / 2 K / 10 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µ s (at 2.6 V to 5.5 V, 8.39 MHz)

0.333 µs (at 2.3 V to 5.5 V, 6 MHz)

Package [All  lead-free] LQFP080-P-1414A, TQFP080-P-1212D, QFP084-P-1818E

(Conventional Package)                    (TQFP080-P-1212C)

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C28-TQFP080-P-1212
PX-ICE101C/D+PX-PRB101C28-QFP084-P-1818E
PX-ICE101C/D+PX-PRB101C28-LQFP080-P-1414A

Pin Assignment

LQFP080-P-1414A       *Lead-free

TQFP080-P-1212D       *Lead-free [MN101C28A/28C/28D]

(TQFP080-P-1212C)

QFP084-P-1818E       *Lead-free
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(      ) : Conventional Package
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MN101C28A , MN101C28C , MN101C28D
MN101C28F , MN101C28L

MAD00006DEM 27



MN101C51F

RAM (××××× 8-bit) 6 K (External memory can be expanded)

ROM (××××× 8-bit) 96 K (External memory can be expanded)

Type MN101C51F

Minimum Instruction
Execution Time

0.10 µs (4.5 V to 5.5 V, 20 MHz)
0.238 µs (2.6 V to 5.5 V, 8.39 MHz)
0.333 µs (2.3 V to 5.5 V, 6 MHz)
1.00 µs (2.0 V to 5.5 V, 2 MHz)
125 µs (2.0 V to 5.5 V, 32.768 kHz)

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time Base  • Serial 0  • Serial 1  • Serial 2
• Automatic transfer finish  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit ×  1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················· 1/1048576 of system clock frequency

Package LQFP080-P-1414A *Lead-free
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MN101C51F

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type ×  1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 2 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/4, 1/8, 1/16, 1/32 of system clock frequency; 1/4 of timer counter 0 frequency

I/O Pins 57 • Common use  • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit ×  8-ch. (with S/H)

13 • Common use  • Specified pull-up resistor availableInput

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 50 mA

IDD2 fx = 32.768 kHz, VDD = 3 V 120 µA

IDD3
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 8 µA

fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 20 µA

IDD4
VDD = 5 V, Ta = 25°C 1 µA

VDD = 5 V, Ta = 85°C 30 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.
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Pin Assignment

LQFP080-P-1414A *Lead-free
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MN101C51F

Support Tool
In-circuit Emulator PX-ICE101C/D+PX-PRB101C51-LQFP080-P-1414A
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MN101C61D, MN101C61G

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Minimum Instruction
Execution Time

Standard: 0.1 µs (at 2.5 V to 3.6 V, 20 MHz)
0.2 µs (at 2.1 V to 3.6 V, 10 MHz)
0.5 µs (at 1.8 V to 3.6 V, 4 MHz)*
125 µs (at 1.8 V to 3.6 V, 32 kHz)*

Double speed: 0.1 µs (at 2.5 V to 3.6 V, 10 MHz)
0.2 µs (at 2.1 V to 3.6 V, 5 MHz)
0.5 µs (at 1.8 V to 3.6 V, 2 MHz)*
62.5 µ s (at 1.8 V to 3.6 V, 32 kHz)*

* The operation guarantee range for flash memory built-in type is 2.2V to 3.0 V or 2.7V to 3.6 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5
• Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Timer 6  • Time base
• Serial 0 reception  • Serial 0 transmission  • Serial 1 reception  • Serial 1 transmission  • Serial 2  • Serial 3
• Automatic transfer finish  • A/D conversion finish  • Timer 7 (2 systems)  • Key interrupts (8 lines)

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit ×  1 (square-wave output, event count, generation of remote control carrier)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency;
1/1 of external clock input frequency

Interrupt source ················ coincidence with compare register 4

Timer counter 5 : 8-bit × 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer)

Clock source ······················ 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock
frequency; 1/1 of XI oscillation clock frequency;
1/1 of external clock input frequency

Interrupt source ·················· coincidence with compare register 5

Package TQFP080-P-1212D *Lead-free

64 K

MN101C61D (under development)

128 K

3 K 12 K

MN101C61G
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MN101C61D, MN101C61G

Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

Serial Interface Serial 0 : synchronous type / UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 5;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type / UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-Bit ×  6-ch. (with S/H)

I/O Pins 62 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

6 • Common use   • Specified pull-up resistor availableInput

See the next page for electrical characteristics, pin assignment and support tool.
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Pin Assignment

TQFP080-P-1212D       *Lead-free

NC serves as the VPP pin in the MN101CF61G, and cannot be used as a user pin.

MN101C61D

MN101C61G

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 3 V, (fs = fosc/2) 5 12 mA

IDD2 fosc = 8.39 MHz, VDD = 3 V, (fs = fosc/2) 2 5 mA

IDD3 fx = 32.768 kHz, VDD = 3 V, (fs = fx/2) 40 µ A

IDD4 fx = 32.768 kHz, VDD = 3 V,  Ta = 25°C 4 8 µ A

IDD5 fx = 32.768 kHz, VDD = 3 V 30 µ A

IDD6 VDD = 3 V, Ta = 25°C 2 µ A

IDD7 VDD = 3 V 20 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

Ta = −40°C to +85°C, VDD = 1.8 V to 3.6 V, VSS = 0 V
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Note) Ta = − 20°C to +70° C for a flash memory built-in version. Supply voltage range ans supply current
           ratings are also different from the values mentioned above. Refer to Chapter 18 “Flash EEPROM” for
           detailes
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Support Tool
In-circuit Emulator PX-ICE101C / D + PX-PRB101C61-TQFP080-P-1212-M

Flash Memory Built-in Type

MN101C61D, MN101C61G

MAD00009EEM

Type MN101CF61G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 12 K

Minimum instruction execution time 0.1 µs (at 2.7 V to 3.6 V, 20 MHz)

0.2 µs (at 2.7 V to 3.6 V, 10 MHz)

0.5 µs (at 2.7 V to 3.6 V, 4 MHz)

125 µs (at 2.7 V to 3.6 V, 32 kHz)

Package TQFP080-P-1212D *Lead-free

Type MN101CF60G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 12 K

Minimum instruction execution time 0.1 µs (at 2.5 V to 3.0 V, 20 MHz)

0.2 µs (at 2.2 V to 3.0 V, 10 MHz)

0.5 µs (at 2.2 V to 3.0 V, 4 MHz)

125 µs (at 2.2 V to 3.0 V, 32 kHz)

Package TQFP080-P-1212D *Lead-free

35



RAM (××××× 8-bit)

ROM (××××× 8-bit) 96 K

Type MN101C62F

Package

64 K

4 K2 K

LQFP080-P-1414A *Lead-free

MN101C62D

MN101C62D , MN101C62F

Minimum Instruction
Execution Time

Interrupts • Watchdog  • External 0  • External 1  • External 2  • External 3 • External 4 • Timer 0  • Timer 1  • Timer 2

•Timer 3 • Timer 4  • Timer 6  • Time base  • Timer 7 (2 systems)  • Timer 8  (2 systems) • Automatic transfer completion

 • Serial 0 (2 systems)  • Serial 1 (2 systems)  • Serial 2  • A/D conversion finish   • Key interrupt

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event, serial baud rate timer)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC

oscillation clock frequency; 1/1 of XI oscillation clock frequency; external
clock input

Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, event count, sychronous output event, simple pulse width measurement, generation of real
time, serial baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC
oscillation clock frequency; 1/1 of XI oscillation clock frequency; external
clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit  ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 0

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 6

Standard: 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
1.00 µs (at 2.0 V to 5.5 V, 2 MHz)*
125 µs (at 2.0 V to 5.5 V, 32 kHz)*

Double speed: 0.125 µs (at 4.5 V to 5.5 V, 8 MHz)
0.25 µs (at 3.0 V to 5.5 V, 4 MHz)
62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for flash memory built-in type is 2.5 V.
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MN101C62D,  MN101C62F

Timer Counter

(Continue)

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input  capture, generation of real time)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

Timer counter 8 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input  capture, generation of real time)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
                                             1/2,1/8 of timer counter 2 output;
                                             1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type / single-master I2C
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/8, 1/32 of OSC oscillation clock frequency

I/O Pins 68 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 15(20) 30(40) mA

IDD2 fx = 32 kHz, VDD = 3 V 30(50) 60(120) µ A

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 6 8 µ A

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 85°C 30 µ A

IDD5 VDD = 5 V, Ta = 25°C 2 µ A

IDD6 VDD = 5 V, Ta = 85°C 50 µ A

(  ) : Flash memory built-in type

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.
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Pin Assignment

LQFP080-P-1414A *Lead-free

Type MN101CF62G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 10 K

Minimum instruction execution time Standaed: 0.1 µ s (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

1.0 µs (at 2.5 V to 5.5 V, 2 MHz)

125 µ s (at 2.5 V to 5.5 V, 32 kHz)

Double speed: 0.125 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 3.0 V to 5.5 V, 8 MHz)

62.5 µs (at 2.7 V to 5.5 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C62-LQFP080-P-1414A-M

2 3 4 5 6 7 8 9 10 11 12 13 14 15
 

16 17 18 19 201

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

V
SS

3

A
N

0/
PA

0

A
N

1/
PA

1

A
N

2/
PA

2

A
N

3/
PA

3

A
N

4/
PA

4

A
N

5/
PA

5

A
N

6/
PA

6

A
N

7/
PA

7

V
R

E
F+

V
D

D
1

O
SC

2

O
SC

1

V
SS

1 X
I

X
0

M
M

0D

N
R

ST
/P

27

T
X

D
0A

/S
B

00
A

/P
00

R
X

D
0A

/S
B

I0
A

/P
01

TM8I0/RXD0B/SBI0B/P34

TM4I0/TXD0B/SB00B/P33

SCL/SBT2/P32

SBI2/P31

SDA/SB02/P30

IRQ4/P24

IRQ3/P23

IRQ2/P22

ACZ/IRQ1/P21

IRQ0/P20

TM7I0/P14

TM3I0/P13

TM2I0/P12

TM1I0/P11

RMOUT/TMOI0/P10

NDK/BUZZER/P06

SBT1/P05

RXD1/SBI1/P04

TXD1/SB01/P03

SBT0A/P02

P6
3/

A
03

P6
2/

A
02

P6
1/

A
01

P6
0/

A
00

V
D

D
2

P5
4/

A
17

V
SS

2

P5
3/

A
16

P5
2/

N
C

S

P5
1/

N
R

E

P5
0/

N
W

E

P4
7/

K
E

Y
7

P4
6/

K
E

Y
6

P4
5/

K
E

Y
5

P4
4/

K
E

Y
4

P4
3/

K
E

Y
3

P4
2/

K
E

Y
2

P4
1/

K
E

Y
1

P4
0/

K
E

Y
0

P3
5/

SB
T

0B

P64/A04

P65/A05

P66/A06

P67/A07

P70SD00/A08

P71/SD01/A09

P72/SD02/A10

P73/SD03/A11

P74/SD04/A12

P75/SD05/A13

P76/SD06/A14

P77/SD07/A15

P87/LED7/D7

P86/LED6/D6

P85/LED5/D5

P84/LED4/D4

P83/LED3/D3

P82/LED2/D2

P81/LED1/D1

P80/LED0/D0

60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41

MAD00020FEM

MN101C62D

MN101C62F

MN101CF62G
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MN101C67D, MN101C67G

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Minimum Instruction
Execution Time

Standard: 0.1 µs (at 2.5 V to 3.6 V, 20 MHz)*
0.2 µs (at 2.1 V to 3.6 V, 10 MHz)*
0.5 µ s (at 1.8 V to 3.6 V, 4 MHz)*
62.5 µs (at 1.8 V to 3.6 V, 32 kHz)*

Double speed: 0.119 µs (at 2.5 V to 3.6 V, 8.39 MHz)*
* The operation guarantee range for flash memory built-in type is 2.7 V to 3.6 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5
• Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Timer 6  • Time base
• Serial 0 reception  • Serial 0 transmission  • Serial 1 reception  • Serial 1 transmission  • Serial 2  • Serial 3
• Serial 4  • Automatic transfer finish  • A/D conversion finish  • Timer 7 (2 systems)  • Key interrupts (8 lines)

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit ×  1 (square-wave output, event count, generation of remote control carrier)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency;
1/1 of external clock input frequency

Interrupt source ················ coincidence with compare register 4

Timer counter 5 : 8-bit × 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer)

Clock source ······················ 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock
frequency; 1/1 of XI oscillation clock frequency;
1/1 of external clock input frequency

Interrupt source ·················· coincidence with compare register 5

Package TQFP080-P-1212D *Lead-free

64 K

6 K

MN101C67D

MAD00036FEM

MN101C67G

128 K

10 K
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MN101C67D, MN101C67G

Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

Serial Interface Serial 0 : synchronous type / UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 5;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type / UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 4 : I2C slave  ×  1
Applicable for I2C high-speed transfer mode, 7 bit/10bit address setting, general call

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit ×  7-ch. (with S/H)

I/O Pins 62 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

7 • Common use   • Specified pull-up resistor availableInput

See the next page for electrical characteristics, pin assignment and support tool.
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Pin Assignment

TQFP080-P-1212D     *Lead-free

NC serves as the VPP pin in the MN101CF67G, and cannot be used as a user pin.

MN101C67D
MN101C67G

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 3 V, (fs = fosc/2) 5 12 mA

IDD2 fosc = 8.39 MHz, VDD = 3 V, (fs = fosc/2) 2 5 mA

IDD3 fx = 32.768 kHz, VDD = 3 V, (fs = fx/2) 40 µ A

IDD4 fx = 32.768 kHz, VDD = 3 V,  Ta = 25°C 4 8 µ A

IDD5 fx = 32.768 kHz, VDD = 3 V 30 µ A

IDD6 VDD = 3 V, Ta = 25°C 2 µ A

IDD7 VDD = 3 V, Ta = 85°C 20 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

Ta = −40°C to +85°C, VDD = 1.8 V to 3.6 V, VSS = 0 V
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Support Tool
In-circuit Emulator PX-ICE101C / D + PX-PRB101C67-TQFP080-P-1212-M

Flash Memory Built-in Type

MN101C67D, MN101C67G

MAD00036FEM

Type MN101CF67G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 10 K

Minimum instruction execution time Standard: 0.1 µs (at 2.7 V to 3.6 V, 20 MHz)

Package TQFP080-P-1212D *Lead-free
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RAM (××××× 8-bit)
External memory can be expanded

ROM (××××× 8-bit)
External memory can be expanded

Type

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free (under development)

MN101E16K, MN101E16L, MN101E16M

256 K

MN101E16K

12 K

Minimum Instruction
Execution Time

0.0588 µs (at 2.7 V to 3.6 V, 17 MHz  at internal 2,4,8 times oscillation used)
0.1 µs (at 2.7 V to 3.6 V, 20 MHz)
30.6 µs (at 2.7 V to 3.6 V, 32.768 kHz)

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Timer 6  • Timer 7 (2 systems)  • Timer A, B, C, D, E
• Time base  • Serial 0 (2 systems)  • Serial 1 (2 systems)  • Serial 2  • Serial 3 (3 systems)  • Serial 4 (2 systems)
• Automatic transfer finish (2 systems)  • A/D conversion finish  • Key interrupts

MAD00046AEM

MN101E16L (under planning)

320 K

14 K

MN101E16M (under development)

384 K

20 K

Timer Counter Timer counter 0 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, simple pulse width measurement, real time
output control)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event, 16-bit timer with casscade
connection (Timer 0 and connection), serial clocke output)

Clock source ····················· 1/2, 1/8 of system clock frequency
1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation clock frequency; 1/1 of XI
oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event, pulse width
    measurement, real time output control, serial baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 0, 1, 2 can be cascade-connected.

Timer counter 3 : 8-bit ×  1 (square-wave output, event count, serial baud rate timer)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 0, 1, 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer , time base timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt generating cycle ··· 1/128, 1/256, 1/512, 1/1024, 1/8192 1/32768 of OSC oscillation clock frequency

1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6
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Timer Counter (Continue) Timer counter 7 : 16-bit ×  1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input  capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

Timer counter A, B, C, D, E : 8-bit ×  5
Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/2, 1/4, 1/8, 1/16. 1/32 of OSC

oscillation clock frequency
Interrupt source ················· coincidence with compare register A, B, C, D, E

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576, 1/4194304 of system clock frequency

DMA controller (automatic data transfer) ×  2-ch.
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

See the next page for electrical characteristics, pin assignment and support tool.

MAD00046AEM

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, A;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, B;

1/2, 1/4, 1/8, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type/single-master I2C×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, C;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3 : synchronous type/ I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, D;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 4 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, E ;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

I/O Pins 22 • (5 V IF port) Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)
63 • (3 V IF port) Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)

I/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

Special Ports Buzzer output, high-current drive port

Electrical Characteristics

Supply current

T.B.D
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Pin Assignment

QFP100-P-1818B *Lead-free

LQFP100-P-1414 *Lead-free  (under planning)

MAD00046AEM

Support Tool
In-circuit Emulator Under development

Flash Memory Built-in Type Type MN101EF16N (under development)

ROM (×  8-bit) 512 K

RAM (×  8-bit) 30 K

Minimum instruction execution time 0.0588 µs (at 2.7 V to 3.6 V, 17 MHz)

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free  (under planning)
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VREF+ 

VDD33 = 2.7 V to 3.6 V

VDD5 = 2.7 V to 5.5 V

MN101E16K
MN101E16L
MN101E16M
MN101EF16N

(  ): Flash memory built-in type
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Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
1.00 µs (at 2.0 V to 5.5 V, 2 MHz)*
125 µs (at 2.0 V to 5.5 V, 32.768 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0  • Serial 1
• Automatic transfer finish  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit × 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit × 1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit × 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3

Serial 1 : synchronous type × 1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3

RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package

48 K (External memory can be expanded)

1.5 K (External memory can be expanded)

QFP084-P-1818E *Lead-free

MN101C08C

MN101C08C
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Special Ports Buzzer output, remote control carrier signal output, high-current drive port

A/D Inputs 10-bit × 8-ch. (with S/H)

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fx = 32.768 kHz, VDD = 3 V 30 100 µ A

IDD3
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 4 8 µ A

fx = 32.768 kHz, VDD = 3 V, Ta = 85°C 20 µ A

IDD4
VDD = 5 V, Ta = 25°C 1 µ A

VDD = 5 V, Ta = −40°C to +85°C 30 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for support tool.

I/O Pins 55 • Common use  • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

13 • Common use  • Specified pull-up resistor availableInput

D/A Outputs 8-bit × 4-ch.

Pin Assignment

QFP084-P-1818E        *Lead-free
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Type MN101CP08CBF

ROM (× 8-bit) 48 K

RAM (× 8-bit) 1.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)

Package QFP084-P-1818E *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C08-QFP084-P-1818E
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RAM (××××× 8-bit)
External memory can be expanded

ROM (××××× 8-bit)
External memory can be expanded

128 K

Type MN101C49G

Package

4 K

QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free

MN101C49G , MN101C49H , MN101C49K

160 K

MN101C49H

6 K

224 K

MN101C49K

10 K

Minimum Instruction
Execution Time

Standard: 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)
125 µs (at 2.0 V to 5.5 V, 32 kHz)*

Double speed: 0.12 µs (at 4.5 V to 5.5 V, 8.39 MHz)
0.25 µs (at 3.0 V to 5.5 V, 4 MHz)
62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.
* The lower limit for operation guarantee for flash memory built-in type is 4.5 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 6  • Timer 7 (2 systems)  • Time base  • Serial 0  • Serial 1
• Serial 2  • Serial 3 • Automatic transfer finish  • A/D conversion finish  • Key interrupts (8 lines)

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit ×  1 (square-wave output, event count, generation of remote control carrier)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; 1/1 of external clock
input frequency

Interrupt source ················ coincidence with compare register 4

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 6
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Timer Counter (Continue) Timer counter 7 : 16-bit ×  1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input  capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

See the next page for electrical characteristics, pin assignment and support tool.

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 4;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I/O Pins 73 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)
(72) (  ) : Flash memory built-in type.

I/O

15 • Common use   • Specified pull-up resistor available
(14) (  ) : Flash memory built-in type.

Input

A/D Inputs 10-bit ×  8-ch. (with S/H)

D/A Outputs 8-bit ×  4-ch.

Special Ports Buzzer output, remote control carrier signal output, high-current drive port
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Limit
Symbol Condition

min typ max
Unit

IDD1 fosc = 20 MHz, VDD = 5 V 30 70 mA

IDD2 fosc = 8.39 MHz, VDD = 5 V 15 30 mA

IDD3 fx = 32.768 kHz, VDD = 3 V 40 120 µA

IDD4 fx = 32 kHz, VDD = 3 V (5 V), Ta = 25°C 5 (13) 11 (30) µ A

IDD5 fx = 32.768 kHz, VDD = 3 V (5 V), Ta = 85°C 30 (90) µ A

IDD6 VDD = 5 V, Ta = 25°C 3 µ A

IDD7 VDD = 5 V, Ta = 85°C 60 µ A

(  ) : Flash memory built-in type.

Parameter

Electrical Characteristics

Supply current

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment

QFP100-P-1818B         *Lead-free

LQFP100-P-1414         *Lead-free

(   )  :  F lash memory bu i l t - in  type.
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P37/NDKDMA
P36/NSTDMA
P35/NLDDMA/SCL/SBT3
P34/NBT/SBI3
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P16/TM4IO
P15
P14/TM7IO
P13/TM3IO
P12/TM2IO
P11/TM1IO
P10/TM0IO/RMOUT
P27/NRST
P26(VDD2)
P25/IRQ5
P24/IRQ4
P23/IRQ3
P22/IRQ2
P21/IRQ1/SENS
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MN101C49H

MN101C49K
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MN101C49G , MN101C49H , MN101C49K

Type MN101CP49K

ROM (×  8-bit) 224 K

RAM (×  8-bit) 10 K

Minimum instruction execution time Standard: 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8.39 MHz)

Double speed: 0.12 µs (at 4.5 V to 5.5 V, 8.39 MHz)

0.25 µs (at 3.0 V to 5.5 V, 4 MHz)

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C49-QFP100-P-1818B
PX-ICE101C / D + PX-PRB101C49-LQFP100-P-1414

Flash Memory Built-in Type Type MN101CF49K

ROM (×  8-bit) 224 K

RAM (×  8-bit) 10 K

Minimum instruction execution time Standard: 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

Double speed: 0.12 µs (at 4.5 V to 5.5 V, 8.39 MHz)

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free
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MN101C77A, MN101C77C

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Minimum Instruction
Execution Time

Standard: 0.1 µs (at 2.5 V to 3.6 V, 20 MHz)*
0.2 µs (at 2.1 V to 3.6 V, 10 MHz)*
0.5 µs (at 1.8 V to 3.6 V, 4 MHz)*
62.5 µs (at 1.8 V to 3.6 V, 32 kHz)*

Double speed: 0.119 µs (at 2.5 V to 3.6 V, 8.39 MHz)*
* The operation guarantee range for flash memory built-in type is 2.7 V to 3.6 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4
• Timer 0  • Timer 1  • Timer 4  • Timer 5  • Timer 6  • Time base
• Serial 0 reception  • Serial 0 transmission  • Serial 1 reception  • Serial 1 transmission  • Serial 3
• Serial 4  • Automatic transfer finish  • A/D conversion finish  • Timer 7 (2 systems)  • Key interrupts (8 lines)

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 4 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency;
1/1 of external clock input frequency

Interrupt source ················· coincidence with compare register 4

Timer counter 5 : 8-bit × 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer)

Clock source ······················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock
frequency; 1/1 of XI oscillation clock frequency;
1/1 of external clock input frequency

Interrupt source ··················· coincidence with compare register 5

Package LQFP064-P-1414 *Lead-free, TQFP064-P-1010C *Lead-free

48 K

3 K

MN101C77C

MAD00038EEM

MN101C77A (under development)

32 K

1.5 K



MN101C77A, MN101C77C

Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

Serial Interface Serial 0 : synchronous type / UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 5;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type / UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 4 : I2C slave  ×  1
Applicable for I2C high-speed transfer mode, 7 bit/10bit address setting, general call

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

D/A Outputs

I/O Pins 53 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

See the next page for electrical characteristics, pin assignment and support tool.

MAD00038EEM
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Pin Assignment

LQFP064-P-1414 *Lead-free

TQFP064-P-1010C *Lead-free (under development)

NC serves as the VPP pin in the MN101CF77G, and cannot be used as a user pin.

MN101C77A
MN101C77C

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 3.3 V, (fs = fosc/2) 6 12 mA

IDD2 fosc = 8.39 MHz, VDD = 3.3 V, (fs = fosc/2) 3 6 mA

IDD3 fx = 32.768 kHz, VDD = 3.3 V, (fs = fx/2) 40 µA

IDD4 fx = 32.768 kHz, VDD = 3.3 V,  Ta = 25°C 5 10 µA

IDD5 fx = 32.768 kHz, VDD = 3.3 V 40 µA

IDD6 VDD = 3.3 V, Ta = 25°C 0 2 µA

IDD7 VDD = 3.3 V, Ta = 85°C 30 µA

Operating supply current

Supply current at HALT

Supply current at STOP

Ta = −40°C to +85°C, VDD = 1.8 V to 3.6 V, VSS = 0 V
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Support Tool
In-circuit Emulator PX-ICE101C/D;PX-PRB101C77-TQFP064-P1010C

PX-ICE101C/D;PX-PRB101C77-LQFP064-P1414

Flash Memory Built-in Type

MN101C77A, MN101C77C

MAD00038EEM

Type MN101CF77G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 6 K

Minimum instruction execution time Standard: 0.1 µs (at 2.7 V to 3.6  V, 20 MHz)

Package LQFP064-P-1414 *Lead-free

TQFP064-P-1010C *Lead-free (under development)



Support Tool
In-circuit Emulator PX-ICE101C/D;PX-PRB101C77-TQFP064-P1010C

PX-ICE101C/D;PX-PRB101C77-LQFP064-P1414

Flash Memory Built-in Type

MN101C77A, MN101C77C

MAD00038DEM

Type MN101CF77G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 6 K

Minimum instruction execution time Standard: 0.1 µs (at 2.7 V to 3.6  V, 20 MHz)

Package LQFP064-P-1414 *Lead-free

TQFP064-P-1010C *Lead-free (under development)
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RAM (××××× 8-bit)
External memory can be expanded

ROM (××××× 8-bit)
External memory can be expanded

Type

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free

MN101E01J, MN101E01K, MN101E01L, MN101E01M

256 K

MN101E01K

10 K

Minimum Instruction
Execution Time

Standard: 0.0625 µs (at 3.0 V to 3.6 V, 32 MHz)
0.1 µs (at 3.0 V to 3.6 V, 20 MHz)
62.5 µs (at 3.0 V to 3.6 V, 32 kHz)

Double speed: 0.10 µs (at 3.0 V to 3.6 V, 10 MHz)

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Timer 6  • Timer 7 (2 systems)  • Time base  • Serial 0
(2 systems)  • Serial 1 (2 systems)  • Serial 2  • Serial 3 • Serial 4 (2 systems)  • Automatic transfer finish  • A/D
conversion finish  • Key interrupts (8 lines)

MAD00034FEM

MN101E01L

320 K

14 K

MN101E01M

384 K

20 K

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement,
generation of real time)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event, pulse width
    measurement generation of real time, serial baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1 (square-wave output, event count, generation of remote control carrier, serial baud rate timer)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial baud rate timer)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input
frequency

Interrupt source ················· coincidence with compare register 4

Timer counter 5 : 8-bit ×  1 (square-wave output, event count, serial baud rate timer)
Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 5

MN101E01J

192 K

10 K
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MN101E01J, MN101E01K, MN101E01L, MN101E01M

Timer Counter (Continue) Timer counter 4, 5 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input  capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576, 1/4194304 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

See the next page for electrical characteristics, pin assignment and support tool.

MAD00034FEM

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 4;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 4, 5;

1/2, 1/4, 1/8, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type/single-master I2C×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3;

1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, 5;

1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of OSC oscillation clock frequency

Serial 4 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 5 ;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

I/O Pins 34 • (5 V IF port) Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)
50 • (3 V IF port) Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)

I/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

D/A Outputs 8-bit ×  1-ch.

Special Ports Buzzer output, remote control carrier signal output, high-current drive port
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Pin Assignment

QFP100-P-1818B *Lead-free

LQFP100-P-1414 *Lead-free
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MN101E01K
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MAD00034FEM

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 4 MHz, VDD = 3 V 11(48) 30(80) mA

IDD2 fx = 32 kHz, VDD = 3 V 8(43) 22(75) mA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 30(60) 120(180) µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 12 30 µA

IDD5 VDD = 3 V, Ta = 25°C 0.3 3.0 µA

IDD6 VDD = 3 V, Ta = −40°C to +85°C 80 µA

(  ) : Flash memory built-in type.

Operating supply current

Supply current at HALT

Supply current at STOP
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MN101E01J, MN101E01K, MN101E01L, MN101E01M

MAD00034FEM

Support Tool
In-circuit Emulator PX-ICE101E9+PX-PRB101E01-QFP100-P-1818B

PX-ICE101E9+PX-PRB101E01-QFP100-P-1414

Flash Memory Built-in Type Type MN101EF01M

ROM (×  8-bit) 384 K

RAM (×  8-bit) 24 K

Minimum instruction execution time Standard: 0.0625 µs (at 3.0 V to 3.6 V, 32 MHz)

Double speed: 0.10 µs (at 3.0 V to 3.6 V, 10 MHz)

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free
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RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package

32 K

1.5 K

TQFP048-P-0707B *Lead-free (under development), QFP044-P-1010F *Lead-free (under planning)

MN101C78A (under development)

MN101C78A

Minimum Instruction
Execution Time

0.1 µs (at 3.0 V to 3.6 V, 10 MHz)
0.235 µs (at 1.8 V to 3.6 V, 4.25 MHz)
62.5 µs (at 1.8 V to 3.6 V, 32 kHz)

* The lower limit for operation guarantee for flash memory built-in type is 2.7 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 4 (key interrupt dedicated)  • Timer 0
 • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base  • Timer 7 (2 systems)  • Timer 8 (2 systems)
• Serial 0 (2 systems)  • Serial 1 (2 systems)  • Serial 3, Serial 4  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement, added pluse (2-bit) system PWM output, real time output control) (square-wave/PWM output to
large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, real time
output control, event count, synchronous output event, simple pulse width measurement) (square-wave/PWM
output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event,
pulse width measurement, input capture, real time output control, high performance IGBT output) (square-wave/
PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines), input capture register
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MN101C78A

Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines), input capture register

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM input capture, pluse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) ×  1

Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

Serial 4 : I2C slave ×  1
Applicable for I2C high-speed transfer mode, 7bit/10bit address setting, general call

See the next page for pin assignment and support tool.

MAD00039BEM

I/O Pins 39 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)
(35)   (    ): QFP044-P-1010F

I/O

A/D Inputs 10-bit ×  7-ch. (with S/H)

LCD 12 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
(usable if VLCD ≤  VDD)

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 4 MHz, VDD = 3 V 1 1.8 mA

IDD2 fx = 32 kHz, VDD = 3 V 4 15 µA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 2 5 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 10 µA

IDD5 VDD = 3 V, Ta = 25°C 2 µA

IDD6 VDD = 3 V, Ta = −40°C to +85°C 8 µA

Operating supply current

Supply current at HALT

Supply current at STOP
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Pin Assignment

TQFP048-P-0707B *Lead-free (under development)

Type MN101CF78A (under development)

ROM (×  8-bit) 32 K

RAM (×  8-bit) 1.5 K

Minimum instruction execution time 0.2 µs (at 3.0 V to 3.6 V, 10 MHz)

0.235 µs (at 2.7 V to 3.6 V, 4 MHz)

62.5 µs (at 2.7 V to 3.6 V, 32 kHz)

Package TQFP048-P-0707B *Lead-free (under development)

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C78-TQFP048-P-0707B-M  (under development)
PX-ICE101C / D + PX-PRB101C78-QFP044-P-1010F-M (under planning)

MAD00039BEM

QFP044-P-1010F *Lead-free (under planning)

MN101C78A MN101C78A
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RAM (×××××8-bit)
External memory can be expanded

ROM (×××××8-bit)
External memory can be expanded

8 K

Type MN101C485

Package

16 K

0.5 K 0.5 K

LQFP064-P-1414 *Lead-free, TQFP064-P-1010B *Lead-free

MN101C487

MN101C485 , MN101C487

Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
125 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 4  • Timer 2  • Timer 3  • Timer 4
• Timer 5  • Time base  • Serial 0  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit × 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

I/O Pins 36 • Common use  • Specified pull-up resistor available   • Input/output selectable (bit unit)
• Specified pull-down resistor partially selectable

I/O

11 • Common use  • Specified pull-up resistor available  • Specified pull-down resistor partially selectableInput

A/D Inputs 10-bit × 8-ch. (with S/H)

LCD 25 segments × 4 commons (Static, 1/2, 1/3, or 1/4 duty)

Special Ports Buzzer output, remote control carrier signal output, high-current drive port
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MN101C485 , MN101C487

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD2 fx = 32 kHz, VDD = 3 V 15 100 µA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD5
VDD = 5 V, Ta = 25°C 1 µA

VDD = 5 V, Ta = −40°C to +85°C 25 µA

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment

LQFP064-P-1414       *Lead-free

TQFP064-P-1010B      *Lead-free
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MN101C485

MN101C487

Type MN101CP487

ROM (× 8-bit) 16 K

RAM (× 8-bit) 0.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

125 µs (at 2.3 V to 5.5 V, 32 KHz)

Package LQFP064-P-1414 *Lead-free, TQFP064-P-1010B *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C48-TQFP064-P-1010B
PX-ICE101C / D + PX-PRB101C48-LQFP064-P-1414
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MN101C527

RAM (×××××8-bit) 1.5 K

ROM (×××××8-bit) 16 K

Type MN101C527

Package LQFP064-P-1414 *Lead-free

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 4 (key interrupt dedicated)
• Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Timer 7 (2 systems)  • Timer 8  • Time base
• Serial 0 (2 systems)  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit × 1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit × 1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC

oscillation clock frequency; 1/1 of XI oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit × 1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event, simple
pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 6

Timer counter 7 : 16-bit × 1
(square-wave/16-bit PWM output [cycle / duty continuous variable], event count, synchronous output evevt, pulse
width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ coincidence with compare register 7 (2 lines)
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Timer Counter (Continue) Timer counter 8: 16-bit × 1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input
capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················ agreement with compare register 8

Timer counters 7, 8 can be cascade-connected.
(square-wave output, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················ 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) × 1
Clock source ····················· 1/2, 1/4 of system clock frequency; 1/2 pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

I/O Pins 42 • Common use  • Specified pull-up resistor available   • Input/output selectable (bit unit)
• Specified pull-down resistor partially selectable

I/O

7 • Common use  • Specified pull-up resistor available  • Specified pull-down resistor partially selectableInput

A/D Inputs 10-bit × 4-ch. (with S/H)

LCD 24 segments × 4 commons (Static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VDD ≤ VLCD ≤ 5.5 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

 IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

 IDD2 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD3 fx = 32 kHz, VDD = 3 V 30 100 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 8 µA

IDD5 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD6
VDD = 5 V, Ta = 25°C 2 µA

VDD = 5 V, Ta = −40°C to +85°C 35 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.
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Pin Assignment

LQFP064-P-1414 *Lead-free
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MN101C527

Type MN101CP52A

ROM (× 8-bit) 32 K

RAM (× 8-bit) 1.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.3 V to 5.5 V, 32 KHz)

Package LQFP064-P-1414 *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C52-LQFP064-P-1414-M
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 24 K

Type MN101C589

Package

32 K

1.5 K 1.5 K

LQFP064-P-1414 *Lead-free

MN101C58A

MN101C589 , MN101C58A

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)*1

62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*1,2

*1 The lower limit for operation guarantee for flash memory built-in type is 4.5 V.
*2 The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2
• External 4 (key interrupt dedicated)  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base
• Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC

oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock
input

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event,
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input  capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)
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Timer Counter (Continue) Clock source ····················· 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines)

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

I/O Pins 46 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

Input

A/D Inputs 10-bit ×  8-ch. (with S/H)

LCD 24 segments ×   4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VDD ≤  VLCD ≤  5.5 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD3 fx = 32 kHz, VDD = 3 V 30 100 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

IDD5 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD6 VDD = 5 V, Ta = 25°C 2 µA

IDD7 VDD = 5 V, Ta = −40°C to +85°C 50 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.

3 • Common use   • Specified pull-up resistor available
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Pin Assignment

L Q F P 0 6 4 - P - 1 4 1 4        * L e a d - f r e e

MN101C589

MN101C58A

Type MN101CF58D

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 4.5 V to 5.5 V, 8 MHz)

62.5 µs (at 4.5 V to 5.5 V, 32 kHz)

Package LQFP064-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C58-LQFP064-P-1414-M

Type MN101CP58A

ROM (×  8-bit) 32 K

RAM (×  8-bit) 1.5 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.3 V to 5.5 V, 32 kHz)

Package LQFP064-P-1414 *Lead-free

EPROM Built-in Type
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RAM (××××× 8-bit)
External memory can be expanded

ROM (××××× 8-bit)
External memory can be expanded

Type

Package
(Conventional Package)

48 K

2 K

TQFP080-P-1212D *Lead-free

(TQFP080-P-1212C)

MN101C39C

MN101C39C

Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
125 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 2
• Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0  • Serial 1  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit ×  1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit ×  1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················· coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock  frequency (ROM option)

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) ×  1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type ×  1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

I/O Pins 49 • Common use  • Specified pull-up resistor available   • Input/output selectable (bit unit)
• Specified pull-down resistor partially selectable

I/O

12 • Common use  • Specified pull-up resistor available  • Specified pull-down resistor partially selectableInput

A/D Inputs 10-bit ×  8-ch. (with S/H)

LCD 28 segments  ×  4 commons (Static , 1/2, 1/3, or 1/4 duty)

Special Ports Buzzer output, remote control carrier signal output, high-current drive port
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8 MHz, VDD = 5 V 8 25 mA

IDD2 fx = 32 kHz, VDD = 3 V 18 100 µA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 3 8 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 25 µA

IDD5
VDD = 5 V, Ta = 25°C 1 µA

VDD = 5 V, Ta = −40°C to +85°C 20 µA

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment
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Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C39-TQFP080-P-1212

Type MN101CP39C

ROM (×  8-bit) 48 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

125 µs (at 2.3 V to 5.5 V, 32 kHz)*

Package TQFP080-P-1212D *Lead-free

(Conventional Package) (TQFP080-P-1212C)
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 32 K

Type MN101C54A

Package

48 K

2 K 2 K

QFP084-P-1818E *Lead-free, LQFP080-P-1414A *Lead-free

MN101C54C

MN101C54A, MN101C54C

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)*1

62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*1,2

*1 The lower limit for operation guarantee for flash memory built-in type is 4.5 V.
*2 The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3*1

• External 4 (key interrupt dedicated)  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base
• Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • Serial 2  • A/D conversion finish
*1 LQFP080-P-1414A: Not mounted

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC

oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock
input

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event,
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)
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MN101C54A, MN101C54C

Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines)

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I/O Pins 61 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)
(60) (  ): LQFP080-P-1414A

I/O

4 • Common use   • Specified pull-up resistor available
(3) (  ): LQFP080-P-1414A

Input

A/D Inputs 10-bit ×  8-ch. (with S/H)

LCD 32 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VDD ≤  VLCD ≤  5.5 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD3 fx = 32 kHz, VDD = 3 V 30 100 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

IDD5 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD6 VDD = 5 V, Ta = 25°C 2 µA

IDD7 VDD = 5 V, Ta = −40°C to +85°C 50 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.
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Pin Assignment
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MN101C54A

MN101C54C

Type MN101CF54D [ES (Engineering Sample) available]

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 4.5 V to 5.5 V, 8 MHz)

62.5 µs (at 4.5 V to 5.5 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free, QFP084-P-1818E *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C54-QFP084-P-1818E-M
PX-ICE101C / D + PX-PRB101C54-LQFP080-P-1414A-M

Type MN101CP54C

ROM (×  8-bit) 48 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.3 V to 5.5 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free, QFP084-P-1818E *Lead-free

EPROM Built-in Type
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RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package

64 K

2 K

QFP084-P-1818E *Lead-free, LQFP080-P-1414A *Lead-fre

MN101C66D

MN101C66D, MN101C66G

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*1

*1 The lower limit for operation guarantee for flash memory built-in type is 2.5 V.
    The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3*1

• External 4 (key interrupt dedicated)  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base
• Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • Serial 2  • A/D conversion finish
*1 LQFP080-P-1414A: Not mounted

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC

oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock
input

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event,
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input  capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)
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MN101C66D, MN101C66G

Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, inputcapture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines)

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768  of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I/O Pins 61 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)
(60) (  ): LQFP080-P-1414A

I/O

4 • Common use   • Specified pull-up resistor available
(3) (  ): LQFP080-P-1414A

Input

A/D Inputs 10-bit ×  8-ch. (with S/H)

LCD 32 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VLCD ≤VDD)
LCD power shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD3 fx = 32 kHz, VDD = 3 V 30 100 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

IDD5 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD6 VDD = 5 V, Ta = 25°C 2 µA

IDD7 VDD = 5 V, Ta = −40°C to +85°C 50 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.
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Pin Assignment

LQFP080-P-1414A *Lead-free QFP084-P-1818E *Lead-free
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MN101C66D

MN101C66G

MN101C66D

MN101C66G

Type MN101CF66G [ES (Engineering Sample) available]

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.5 V to 5.5 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free, QFP084-P-1818E *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C66-QFP084-P-1818E-M
PX-ICE101C / D + PX-PRB101C66-LQFP080-P-1414A-M

Type MN101CP66D

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.3 V to 5.5 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free, QFP084-P-1818E *Lead-free

EPROM Built-in Type
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 48 K

Type MN101C70C

Package

128 K

2 K 10 K

LQFP080-P-1414A *Lead-free, TQFP080-P-1212D *Lead-free (under planning)

MN101C70G (under planning)

MN101C70C , MN101C70G

Minimum Instruction
Execution Time

0.1 µs (at 3.0 V to 3.6 V, 10 MHz)
0.235 µs (at 1.8 V to 3.6 V, 4.25 MHz)
62.5 µs (at 1.8 V to 3.6 V, 32 kHz)

* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 4 (key interrupt dedicated)  • Timer 0
 • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base  • Timer 7 (2 systems)  • Timer 8 (2 systems)
• Serial 0 (2 systems)  • Serial 2  • A/D conversion finish  • Automatic transfer finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement, added pluse (2-bit) system PWM output, real time output control) (square-wave/PWM output to
large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, real time
output control, event count, synchronous output event, simple pulse width measurement) (square-wave/PWM
output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event,
pulse width measurement, input capture, real time output control, high performance IGBT output (Cycle/Duty can
be changed constantly)) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines), input capture register
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MN101C70C , MN101C70G

Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines), input capture register

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock

Serial 2 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

I/O Pins 66 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

A/D Inputs 10-bit ×  16-ch. (with S/H)

LCD 32 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VDD ≤  VLCD ≤  3.6 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained         LCD reference voltage is contained.

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 4 MHz, VDD = 3 V 1 1.8 mA

IDD2 fx = 32 kHz, VDD = 3 V 4 15 µA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 2 5 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 10 µA

IDD5 VDD = 3 V, Ta = 25°C 2 µA

IDD6 VDD = 3 V, Ta = −40°C to +85°C 8 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.
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Pin Assignment

LQFP080-P-1414A *Lead-free

TQFP080-P-1212D *Lead-free
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MN101C70C
MN101C70G

Type MN101CF70G (under development)

ROM (×  8-bit) 128 K

RAM (×  8-bit) 10 K

Minimum instruction execution time 0.1 µs (at 3.0 V to 3.6 V, 10 MHz)

0.235 µs (at 2.2 V to 3.6 V, 4.25 MHz)

62.5 µs (at 2.2 V to 3.6 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free, TQFP080-P-1212D *Lead-free (under planning)

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C70-LQFP080-P-1414A-M
PX-ICE101C / D + PX-PRB101C70-TQFP080-P-1212-M (under planning)
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RAM (×××××8-bit)
External memory can be expanded

ROM (×××××8-bit)
External memory can be expanded

32 K

Type MN101C38A

Package

48 K

1.5 K 2 K

QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free

MN101C38C

MN101C38A , MN101C38C

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
125 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 2
• Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0  • Serial 1  • A/D conversion finish

Timer Counter Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit × 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················ 1/65536, 1/262144, 1/1048576 of system clock frequency (mask option)

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type × 1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

I/O Pins 44 • Common use  • Specified pull-up resistor available   • Input/output selectable (bit unit)
• Specified pull-down resistor partially selectable

I/O

13 • Common use  • Specified pull-up resistor available  • Specified pull-down resistor partially selectableInput

A/D Inputs 10-bit × 8-ch. (with S/H)

LCD 52 segments × 4 commons (Static, 1/2, 1/3, or 1/4 duty)

Special Ports Buzzer output, remote control carrier signal output, high-current drive port
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD2 fx = 32 kHz, VDD = 3 V 30 100 µ A

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 8 µ A

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 24 µ A

IDD5
VDD = 5 V, Ta = 25°C 1 µ A

VDD = 5 V, Ta = −40°C to +85°C 20 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment

QFP100-P-1818B        *Lead-free

LQFP100-P-1414         *Lead-free
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MN101C38A

MN101C38C

Type MN101CP38C

ROM (× 8-bit) 48 K

RAM (× 8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

125 µs (at 2.3 V to 5.5 V, 32 kHz)

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C38-QFP100-P-1818B
PX-ICE101C / D + PX-PRB101C38-LQFP100-P-1414
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 64 K

Type MN101C57D

Package

48 K

2 K2 K

QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free (under planning)

MN101C57C

MN101C57C , MN101C57D

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
62.5 µs (at 2.0 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for flash memory built-in type is 2.5 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3
• External 4 (key interrupt selectable)  • External 5 (key interrupt dedicated)  • External 6  • External 7
• Remote control  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6
• Time base  • Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • Serial 2  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC

oscillation clock frequency;
1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event,
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)
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Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines)

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; 1/2 of pulse output of timer counter 3

frequency ; 1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; 1/2 of pulse output of timer counter 3

frequency; 1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I/O Pins 77 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

6 • Common use   • Specified pull-up resistor availableInput

A/D Inputs 10-bit ×  16-ch. (with S/H)

LCD 47 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VLCD ≤  VDD)
LCD power shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD3 fx = 32 kHz, VDD = 3 V 30 100 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

IDD5 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD6 VDD = 5 V, Ta = 25°C 2 µA

IDD7 VDD = 5 V, Ta = −40°C to +85°C 50 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.

Remote Control Interface Remote control output: timer 0 and 3 output: the remote control carrier output of 1/2 and 1/3 duty.
Remote control reception: correspondence with low speed clock waiting

             Correspondence with AEHA (Association for Electric Home Appliances) format
                                            (selection of a formart is available by the set-up)
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Type MN101CF57D

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.5 V to 5.5 V, 32 kHz)

Package QFP100-P-1818B *Lead-free

LQFP100-P-1414 *Lead-free (under planning)

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C57-QFP100-P-1818B-M

Pin Assignment

QFP100-P-1818B *Lead-free

LQFP100-P-1414 *Lead-free (under planning)

MN101C57C

MN101C57D
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 32 K

Type MN101C73A (under development)

Package

64 K

1.5 K 2 K

TQFP064-P-1010C *Lead-free, LQFP064-P-1414 *Lead-free (under planning)

MN101C73D (under planning)

MN101C73A , MN101C73D

Minimum Instruction
Execution Time

0.1 µs (at 3.0 V to 3.6 V, 10 MHz)
0.235 µs (at 1.8 V to 3.6 V, 4.25 MHz)
62.5 µs (at 1.8 V to 3.6 V, 32 kHz)

* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5
• External 6 (key interrupt dedicated)  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base
• Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • Serial 1 (2 systems)   • Serial 3
• A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement, added pluse (2-bit) system PWM output) (square-wave/PWM output to large current terminal P50
possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input; timer
counter 8 output

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, event
count, synchronous output event, simple pulse width measurement) (square-wave/PWM output to large current
terminal P51 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, serial transfer clock)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6
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Timer Counter (Continue) Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event,
pulse width measurement, input capture, real time output control, high performance IGBT output (Cycle/Duty can
be changed constantly)) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines), input capture register

Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines), input capture register

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source

frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) ×  1

Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

I/O Pins 55 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

A/D Inputs 10-bit ×  12-ch. (with S/H)

LCD 32 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
Usable if VLCD ≤  VDD
LCD power shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

See the next page for pin assignment and support tool.

MAD00047AEM 99



Pin Assignment

TQFP064-P-1010C *Lead-free

LQFP064-P-1414 *Lead-free (under planning)
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48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33

MN101C73A
MN101C73D

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 4 MHz, VDD = 3 V 1 1.8 mA

IDD2 fx = 32 kHz, VDD = 3 V 4 15 µA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 2 5 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 10 µA

IDD5 VDD = 3 V, Ta = 25°C 2 µA

IDD6 VDD = 3 V, Ta = −40°C to +85°C 8 µA

Operating supply current

Supply current at HALT

Supply current at STOP
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MN101C73A , MN101C73D

Type MN101CF73A (under development), MN101CF73D (under planning)

ROM (×  8-bit) 32 K, 64K

RAM (×  8-bit) 2.0 K

Minimum instruction execution time 0.1 µs (at 3.0 V to 3.6 V, 10 MHz)

0.235 µs (at 2.2 V to 3.6 V, 4.25 MHz)

62.5 µs (at 2.2 V to 3.6 V, 32 kHz)

Package TQFP064-P-1010C *Lead-free, LQFP064-P-1414 *Lead-free (under planning)

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C73-TQFP064-P-1010C-M  (under development)
PX-ICE101C / D + PX-PRB101C73-LQFP064-P-1414-M  (under development)
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 64 K

Type MN101C74D (under planning)

Package

128 K

1.5 K 6 K

QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free (under planning), MLGA100-L-1010 *Lead-free (under planning)

MN101C74G (under development)

MN101C74D , MN101C74F, MN101C74G

Minimum Instruction
Execution Time

0.1 µs (at 3.0 V to 3.6 V, 10 MHz)
0.235 µs (at 1.8 V to 3.6 V, 4.25 MHz)
62.5 µs (at 1.8 V to 3.6 V, 32 kHz)

* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5
• External 6 (key interrupt dedicated)  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base
• Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • Serial 1 (2 systems)   • Serial 3
• A/D conversion finish  • Automatic transfer finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement, added pluse (2-bit) system PWM output) (square-wave/PWM output to large current terminal PC3
possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input; timer
counter 8 output

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, added pluse (2-bit) system PWM output, PWM output, serial transfer clock output, event
count, synchronous output event, simple pulse width measurement) (square-wave/PWM output to large current
terminal PC5 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output event,
pulse width measurement, input capture, real time output control, high performance IGBT output (Cycle/Duty can
be changed constantly)) (square-wave/PWM output to large current terminal PC4 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines), input capture register

MAD00048AEM

96 K

MN101C74F (under planning)

6 K
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MN101C74D, MN101C74F, MN101C74G

Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal PC6 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines), input capture register

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source

frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) ×  1

Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

Serial 4 : I2C slave × 1
Applicable for I2C high-speed transfer mode, 7-bit/10-bit address setting, general call

I/O Pins 87 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

A/D Inputs 10-bit ×  16-ch. (with S/H)

LCD 47 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VDD ≤  VLCD ≤  3.6 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained         LCD reference voltage is contained.

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

See the next page for pin assignment and support tool.

MAD00048AEM

Max. Transfer cycles 255

Starting factor external request, various types of interrupt, software

Transfer mode 1-byte transfer, word transfer, burst transfer

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer
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Pin Assignment

QFP100-P-1818B *Lead-free

LQFP100-P-1414 *Lead-free

MLGA100-L-1010 *Lead-free

MAD00048AEM

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 4 MHz, VDD = 3 V 1 1.8 mA

IDD2 fx = 32 kHz, VDD = 3 V 4 15 µA

IDD3 fx = 32 kHz, VDD = 3 V, Ta = 25°C 2 5 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 10 µA

IDD5 VDD = 3 V, Ta = 25°C 2 µA

IDD6 VDD = 3 V, Ta = −40°C to +85°C 8 µA

Operating supply current

Supply current at HALT

Supply current at STOP
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MN101C74D, MN101C74F, MN101C74G

MAD00048AEM

Type MN101CF74G (under development)

ROM (×  8-bit) 128 K

RAM (×  8-bit) 6 K

Minimum instruction execution time 0.1 µs (at 3.0 V to 3.6 V, 10 MHz)

0.235 µs (at 2.2 V to 3.6 V, 4.25 MHz)

62.5 µs (at 2.2 V to 3.6 V, 32 kHz)

Package QFP100-P-1818B *Lead-free, LQFP100-P-1414 *Lead-free (under planning)

MLGA100-L-1010 *Lead-free (under planning)

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C74-QFP100-P-1818B-M  (under development)
PX-ICE101C / D + PX-PRB101C74-LQFP100-P-1414-M  (under planning)
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 32 K

Type MN101C84A (under development)

Package

64 K

1K 2 K

LQFP064-P-1414 *Lead-free

MN101C84D (under planning)

MN101C84A , MN101C84D

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
62.5 µs (at 2.0 V to 5.5 V, 32 kHz) *

* The lower limit for operation guarantee for flash memory built-in type is 2.5 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2
• External 4 (key interrupt dedicated)  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base
• Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 (2 systems)  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC

oscillation clock frequency; 1/1 of XI oscillation clock frequency; external clock
input

Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event,
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/4096, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/4096, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, IGBT/16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
evevt, pulse width measurement, input  capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)
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MN101C84A, MN101C84D

Timer Counter (Continue) Clock source ····················· 1/1, 1/2, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 1/2, 1/4, 1/16, 1/128 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines)

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

I/O Pins 49 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

Input

A/D Inputs 10-bit ×  8-ch. (with S/H)

LCD 32 segments ×   4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VLCD ≤  VDD ≤  5.5 V)
LCD power shunt resistance contained

Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 25 60 mA

IDD2 fosc = 8 MHz, VDD = 5 V 10 25 mA

IDD3 fx = 32 kHz, VDD = 3 V 30 100 µA

IDD4 fx = 32 kHz, VDD = 3 V, Ta = 25°C 4 8 µA

IDD5 fx = 32 kHz, VDD = 3 V, Ta = −40°C to +85°C 30 µA

IDD6 VDD = 5 V, Ta = 25°C 2 µA

IDD7 VDD = 5 V, Ta = −40°C to +85°C 50 µA

Operating supply current

Supply current at HALT

Supply current at STOP

See the next page for pin assignment and support tool.

3 • Common use   • Specified pull-up resistor available
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Pin Assignment

L Q F P 0 6 4 - P - 1 4 1 4       * L e a d - f r e e

Type MN101CF84D

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

62.5 µs (at 2.5 V to 5.5 V, 32 kHz)

Package LQFP064-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C84-LQFP064-P-1414-M

MAD00049AEM
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RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package

32 K

1 K

LQFP064-P-1414 *Lead-free

MN101C07A

MN101C07A

Minimum Instruction
Execution Time

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
125 µs (at 2.7 V to 5.5 V, 32 kHz)

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 2
• Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0  • Serial 1  • Automatic transfer finish
• A/D conversion finish  • Key scan

Timer Counter Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit × 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················ 1/2097152 of system clock frequency

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type × 1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

I/O Pins 27 • Common use : 21  • Specified pull-up resistor avaiable  • Input/output selectable (bit unit)I/O

26 • Output: 18   • I/O: 8   • P-ch open drain (breakdown voltage −30 V): FL drive: 26
• Specified pull-down resistor mask option: 8

High Voltage

A/D Inputs 8-bit × 5-ch. (with S/H)

FL (8 to 16) segments × (18 to 10) digits

Special Ports Buzzer output, remote control carrier signal output
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MN101C07A

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8 MHz, VDD = 5 V 25 mA

IDD2 fx = 32 kHz, VDD = 3 V 120 µ A

IDD3 fx = 32 kHz, VDD = 3 V 10 µ A

IDD4 VDD = 3 V 10 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment
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MN101C07A

LQFP064-P-1414       *Lead-free

Type MN101CP07D

ROM (× 8-bit) 64 K

RAM (× 8-bit) 2 K

Minimum instruction execution time 0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

125 µs (at 2.7 V to 5.5 V, 32 kHz)

Package LQFP064-P-1414 *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C07-LQFP064-P-1414
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MN101C35D

RAM (×××××8-bit) 2 K

ROM (×××××8-bit) 64 K

Type MN101C35D

Package QFP100-P-1818B *Lead-free

Minimum Instruction
Execution Time

0.25 µs (at 2.7 V to 5.5 V, 8 MHz)
125 µs (at 2.2 V to 5.5 V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

Interrupts • RESET • Watchdog  • External 0 • External 1 • External 2 • External 3  • External 4 • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Time base  • Serial 0 • Serial 1 • Serial 2
• Automatic transfer finish  • A/D conversion finish  • Key scan

Timer Counter Timer counter 0 : 8-bit × 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 0

Timer counter 1 : 8-bit × 1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit × 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source ····················· 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;

external clock input
Interrupt source ················ coincidence with compare register 2

Timer counter 3 : 8-bit × 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit × 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)

Clock source ····················· 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

Interrupt source ················ coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source ····················· 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;

1/1, 1/8192 of XI oscillation clock frequency
Interrupt source ················ coincidence with compare register 5; 1/8192 prescaler overflow

Watchdog timer
Interrupt source ················ 1/2097152 of system clock frequency

Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) × 1
Clock source ····················· 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type × 1
Clock source ····················· 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 2 : synchronous type/simple I2C × 1
Clock source ····················· 1/1, 1/2, 1/4 of system clock frequency; 1/2 of timer counter 0 frequency
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MN101C35D

I/O Pins 36 • Common use : 28 • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

53 • Output: 29 • I/O: 24   • P-ch open drain (breakdown voltage −30V): FL drive: 53
• Specified pull-down resistor mask option: 35

High Voltage

A/D Inputs 8-bit × 8-ch. (with S/H)

FL (35 to 43) segments × (18 to 10) digits

Special Ports Buzzer output, remote control carrier signal output

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8 MHz, VDD = 5 V 25 mA

IDD2 fx = 32 kHz, VDD = 3 V 120 µ A

IDD3 fx = 32 kHz, VDD = 3 V 10 µ A

IDD4 VDD = 3 V 10 µ A

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment

MN101C35D

QFP100-P-1818B *Lead-free
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VPP

See the next page for support tool.
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Type MN101CP35D

ROM (× 8-bit) 64 K

RAM (× 8-bit) 2 K

Minimum instruction execution time 0.25 µs (at 2.7 V to 5.5 V, 8 MHz)

125 µs (at 2.7 V to 5.5 V, 32 kHz)

Package QFP100-P-1818B *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C35-QFP100-P-1818B
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 32 K

Type MN101C87A (under development)

Package

64 K

1.25 K 2 K

LQFP064-P-1414 *Lead-free

MN101C87D (under planning)

MN101C87A , MN101C87D

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.24 µs (at 2.7 V to 5.5 V, 8.4 MHz)
0.48 µs (at 2.3 V to 5.5 V, 4.19 MHz) *
0.24 µs (at 2.0 V to 5.5 V, 2.0 MHz)*
62.5 µs (at 2.0 V to 5.5 V, 32 kHz) *

* The lower limit for operation guarantee for EPROM built-in type is 2.5 V

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base  • Timer 7 (2 systems)  • Serial 0 (2 systems)
• Serial 2  • A/D conversion finish  • Automatic transfer finish  • Key scan

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, serial transfer clock)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, PWM output, serial transfer clock, event count, simple pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, pulse width measurement,
input capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)
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Timer Counter (Continue) Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock

Serial 2 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

A/D Inputs 10-bit ×  8-ch. (with S/H)

FL (8 to 16) segments ×  (18 to 10) digits

Special Ports Buzzer output, high-current drive port

See the next page for pin assignment and support tool.

MAD00050AEM

I/O Pins 26 • Common use  • Specified pull-up resistor available   • Input/output selectable (bit unit)I/O

7 • Output: 18  • I/O: 8  • P-ch. open drain (breakdown voltage −30 V) : FL drive: 26
• Specified pull-down resistor mask option: 16

High voltage
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LQFP064-P-1414 *Lead-free
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Type MN101CF87G (under development)

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.24 µs (at 2.7 V to 5.5 V, 8.4 MHz)

0.48 µs (at 2.5 V to 5.5 V, 4.19 MHz)

62.5 µs (at 2.5 V to 5.5 V, 32 kHz)

Package LQFP064-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C87-LQFP064-P-1414-M  (under development)
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 64 K

Type MN101C88D (under planning)

Package

128 K

2 K 4 K

QFP100-P-1818B *Lead-free

MN101C88G (under development)

MN101C88D , MN101C88F , MN101C88G

Minimum Instruction
Execution Time

0.1 µs (at 4.5 V to 5.5 V, 20 MHz)
0.24 µs (at 2.7 V to 5.5 V, 8.4 MHz)
0.48 µs (at 2.3 V to 5.5 V, 4.19 MHz) *
0.24 µs (at 2.0 V to 5.5 V, 2.0 MHz)*
62.5 µs (at 2.0 V to 5.5 V, 32 kHz) *

* The lower limit for operation guarantee for EPROM built-in type is 2.5 V

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • Timer 0
• Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base  • Timer 7 (2 systems)  • Serial 0 (2 systems)
• Serial 1 (2 systems)  • Serial 2  • A/D conversion finish  • Automatic transfer finish  • Key scan

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, serial transfer clock)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, PWM output, serial transfer clock, event count, simple pulse width measurement)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)

Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, pulse width measurement,
input capture)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

MAD00051AEM

MN101C88F (under planning)

4 K

96 K
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MN101C88D, MN101C88F , MN101C88G

Timer Counter (Continue) Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles ········ 255
Starting factor ··················· external request, various types of interrupt, software
Transfer mode ··················· 1-byte transfer, word transfer, burst transfer

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) ×  1

Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency, external clock

Serial 2 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

A/D Inputs 10-bit ×  8-ch. (with S/H)

FL (8 to 16) segments ×  (18 to 10) digits

Special Ports Buzzer output, high-current drive port

See the next page for pin assignment and support tool.

MAD00051AEM

I/O Pins 35 • Common use  • Specified pull-up resistor available   • Input/output selectable (bit unit)I/O

53 • Output: 29  • I/O: 24  • P-ch. open drain (breakdown voltage −30 V) : FL drive: 53
• Specified pull-down resistor mask option: 35

High voltage
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Type MN101CF88G (under development)

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 0.1 µs (at 4.5 V to 5.5 V, 20 MHz)

0.24 µs (at 2.7 V to 5.5 V, 8.4 MHz)

0.48 µs (at 2.5 V to 5.5 V, 4.19 MHz)

62.5 µs (at 2.5 V to 5.5 V, 32 kHz)

Package QFP100-P-1818B *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C88-LQFP100-P-1818B-M  (under development)

MAD00051AEM

Pin Assignment

QFP100-P-1818B *Lead-free
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MN101C88D, MN101C88F, MN101C88G
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RAM (××××× 8-bit)

ROM (××××× 8-bit) 64 K

Type MN101C75D(under development)

Package

2 K

LQFP080-P-1414A *Lead-free

MN101C75D

Minimum Instruction
Execution Time

0.125 µs (at 3.0 V to 3.6 V, 8 MHz, non-use of USB)
0.167 µs (at 3.0 V to 3.6 V, 6 MHz, use of USB)
62.5 µs (at 3.0 V to 3.6 V, 32 kHz, non-use of USB)

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 4 (key interrupt dedicated)  • Timer 0
 • Timer 1  • Timer 2  • Timer 3  • Timer 6  • Time base  • Timer 7 (2 systems)  • Timer 8 (2 systems)
• Serial 0 (2 systems)  • Serial 2  • A/D conversion finish  • Automatic transfer finish  • USB interrupts

Timer Counter Timer counter 0 : 8-bit ×  1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement) (square-wave/PWM output to large current terminal P50 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 0

Timer counter 1 : 8-bit ×  1 (square-wave output, event count, synchronous output event)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit ×  1
(square-wave output, additional pulse type 10-bit PWM output, event count, synchronous output event,
simple pulse width measurement) (square-wave/PWM output to large current terminal P52 possible)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt source ················· coincidence with compare register 2

Timer counter 3 : 8-bit ×  1
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USB Functions Conforms to USB1.1.
USB transceiver built-in
Full-speed (12 Mbps) supported.
5 end points (FIFO built-in independently)
FIFO size

(EP0, 1, 2, 3, 4): 16, 128, 128, 128, 128 bytes
• EP0

Control transfer
IN/OUT (two ways)

• EP1 to EP4
Interrupt/Bulk/Isochronous transfer supported.
Settable to IN or OUT.
Double Buffering function supported.

When the MAXP size is set to a half or less of the MAXFIFO size for each EP, the Double Buffering function is
made valid automatically.

(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input
Interrupt source ················· coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock

frequency; 1/1, 1/128, 1/8192 of XI oscillation clock frequency
Interrupt source ················· coincidence with compare register 6

Timer counter 7 : 16-bit ×  1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output evevt,
pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency; 1/1, 1/2, 1/4, 1/16 of OSC
oscillation clock frequency; 1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 7 (2 lines)

MN101C75D

MAD00037DEM

Timer Counter

(Continue)
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Timer Counter (Continue) Timer counter 8: 16 bit ×  1
(square-wave/16-bit PWM output [duty continuous variable], event count, pulse width measurement, input capture)
(square-wave/PWM output to large current terminal P53 possible)

Clock source ····················· 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency

Interrupt source ················· coincidence with compare register 8 (2 lines)

Timer counters 7, 8 can be cascade-connected.
(square-wave output, PWM, input capture, pulse width measurement is possible as a 32-bit timer.)

Time base timer (one-minute count setting)
Clock source ····················· 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source ················· 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Watchdog timer
Interrupt source ················· 1/65536, 1/262144, 1/1048576 of system clock frequency

Serial Interface Serial 0 : synchronous type/UART (full-duplex) ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type/single-master I2C ×  1
Clock source ····················· 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;

1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I/O Pins 62 • Common use   • Specified pull-up resistor available  • Input/output selectable (bit unit)I/O

A/D Inputs 10-bit ×  12-ch. (with S/H)

LCD 32 segments ×  4 commons (static, 1/2, 1/3, or 1/4 duty)
LCD power supply separated from VDD (usable if VDD ≤  VLCD ≤  3.6 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained

Special Ports USB ports (D+, D-), buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 8 MHz, VDD = 3.3 V (non-use of USB) T.B.D. mA

IDD2 fosc = 6 MHz, VDD = 3.3 V (use of USB) T.B.D. mA

IDD3 fx = 32 kHz, VDD = 3.3 V T.B.D. µA

IDD4 fx = 32 kHz, VDD = 3.3 V, Ta = 25°C T.B.D. µA

IDD5 fx = 32 kHz, VDD = 3.3 V, Ta = −40°C to +85°C T.B.D. µA

IDD6 VDD = 3.3 V, Ta = 25°C T.B.D. µA

IDD7 VDD = 3.3 V, Ta = −40°C to +85°C T.B.D. mA

Operating supply current

MAD00037DEM

Supply current at HALT

Supply current at STOP
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Pin Assignment (at single chip mode)

LQFP080-P-1414A *Lead-free
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60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41

MN101C75D

Type MN101CF75D (under planning)

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 0.125 µs (at 3.0 V to 3.6 V, 8 MHz)

0.167 µs (at 3.0 V to 3.6 V, 6 MHz)

62.5 µs (at 3.0 V to 3.6 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C75-LQFP080-P-1414A-M  (under planning)

MN101C75D
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MN101C29D

RAM (×××××8-bit) 1.5 K

ROM (×××××8-bit) 64 K

Type MN101C29D

Package LQFP080-P-1414A *Lead-free

Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5
• Timer 2  • Timer 3  • Timer 6  • Time base  • Timer 8 (2 systems)  • Serial 2  • Key interrupts (8 lines)

Timer Counter Timer counter 2 : 8-bit × 1
(square-wave output[timer pulse output], PWM output, event count, timer synchronous output, simple pulse width
measurement function)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 3 : 8-bit × 1 (square-wave output[timer pulse output], event count, remote control carrier output)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 2, 3 can be cascade-connected.

Time base timer
Clock source ····················· 1/1, 1/27, 1/28, 1/29, 1/210, 1/213, 1/215 of OSC oscillation clock frequency;

1/1, 1/27, 1/28, 1/29, 1/210, 1/213, 1/215 of XI oscillation clock frequency

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/27, 1/213 of OSC oscillation clock

frequency;
1/1, 1/27, 1/213 of XI oscillation clock frequency

Timer counter 8 : 16-bit × 1
Clock source ····················· either of system clock, OSC oscillation clock, external clock 1 or external clock 2

divided into 1/1, 1/2, 1/4 and 1/16
(hardware configuration)

double buffer type compare register × 2
input capture register × 1

(timer functions)
square-wave output (timer pulse output), PWM output (duty continuously
variable), event count, simple pulse width measurement function and input
capture function

Watchdog timer
Interrupt source ················ runaway detection frequency selection from 1/216, 1/218 and 1/220 of system clock

Multiplication
/ Division functions

Singned/unsigned: 16-bit × 16-bit arithmetic operation (execution in 15 cycles)
Unsigned: 32-bit ÷ 16-bit arithmetic operation (execution in 17 cycles)

Serial Interface Serial 2 : synchronous type × 1
Synchronous type (MSB or LSB first selectable, 1 to 8 bits arbitrary transmission)

Transfer clock source ······ 1/2, 1/4 of system clock frequency; 1/2, 1/4, 1/16, 1/32 of OSC oscillation clock
frequency; timer counter 2, 3 output; 1/3 of frequency of the above clocks
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MN101C29D

I/O Pins 53 • Common use: 48  • Specified pull-up resistor available   • Input/output selectable (bit unit)I/O

2 • Common use: 1Input

Special Ports High-current drive port × 1

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz, VDD = 5 V 60 mA

IDD2 VDD = 5 V 10 µA

Operating supply current

Supply current at STOP

Pin Assignment

MN101C29D

LQFP080-P-1414A       *Lead-free
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60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41

Type MN101CF29D

ROM (× 8-bit) 64 K

RAM (× 8-bit) 1.5 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

Package LQFP080-P-1414A *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101C29-LQFP080-P-1414A (under planning)
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MN101C46F

RAM (×××××8-bit) 3 K

ROM (×××××8-bit) 96 K

Type MN101C46F

Package
(Conventional Package)

SDIP042-P-0600C *Lead-free

    (SDIP042-P-0600)

Minimum Instruction
Execution Time

279 ns (at 3.0 V to 3.6 V, 14.32 MHz)

Interrupts External (6 lines)
Internal (12 lines) : Timer × 3, A/D, OSD, I2C, Caption × 4, Remote control, Watchdog

Timer Counter 8-bit timer × 3
Watchdog timer: system clock fs 1/216, 1/218, 1/220 triple selection

Serial Interface I2C × 1:  for multimaster mode, bus line (output) has 2 systems

Caption • Built-in sync separator × 2

I/O Pins 35 • Common useI/O

A/D Inputs 5-bit × 8-ch. (with S/H)

PWM 8-bit × 6-ch. , 14-bit × 1-ch.

Special Ports Remote control reception

CRTC 1-layer display (graphics, characters)

Notes Remote control input discriminant circuit built-in
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MN101C46F

Pin Assignment

*1: 5 V dielectric Nch open drain output pin

*2: MN101C46F (VDD), MN101CF46F (VPP)

*3: MMOD = H (fixed) (Set the test mode pin to the normal mode.)

*4: FLASH = L (fixed) (Set the flash mode pin to the normal mode.)

VSS

OSC2

OSC1

VDD(VPP) *2

P42,SCL0  *1

P41,SDA0  *1

P40,PWM

P37,NVSYNC,IRQ5

P36,NRST

P35,YM

P34,ROUT

P33,GOUT

P32,BOUT

P31,YS

FLASH  *4

P30,NHSYNC

P27,VREFH0

P26,CVBS0

P25,CVBS1

P24,VREFH1

P23,CLH

IRQ0,RMIN,P00

*1  SDA1,P01

*1  SCL1,P02

IRQ1,ADIN0,P03

ADIN1,P04

ADIN2,P05

ADIN3,P06

ADIN4,P07

ADIN5,P10

ADIN6,P11

ADIN7,P12

*3  MMOD

SYSCLK,P13

*1  PWM0,P14

PWM1,P15

PWM2,P16

IRQ2,PWM3,P17

IRQ3,PWM4,P20

*1  IRQ4,PWM5,P21

VDD

CLL,P22

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

MN101C46F

Type MN101CF46F [ES (Engineering Sample) available]

ROM (× 8-bit) 96 K

RAM (× 8-bit) 3 K

Minimum instruction execution time 279 ns (at 3.0 V to 3.6 V, 14.32 MHz)

Package SDIP042-P-0600C *Lead-free

(Conventional Package)     (SDIP042-P-0600)

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C46-SDIP042-P-0600-M

(      ) : Conventional Package

MAD00026CEM

SDIP042-P-0600C *Lead-free

(SDIP042-P-0600)
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MN101C47C, MN101C47D

RAM (×××××8-bit) 1.5 K

ROM (×××××8-bit) 48 K

Type MN101C47C

Package
(Conventional Package)

     SDIP042-P-0600C *Lead-free, LQFP064-P-1414 *Lead-free

(SDIP042-P-0600)

Minimum Instruction
Execution Time

279 ns (at 3.0 V to 3.6 V, 14.32 MHz)

Interrupts External (6 lines)
Internal (8 lines) : Timer × 3, A/D, OSD, I2C, Remote control, Watchdog

Timer Counter 8-bit timer × 3
Watchdog timer: system clock fs 1/216, 1/218, 1/220 triple selection

Serial Interface I2C × 1:  for multimaster mode, bus line (output) has 2 systems

Caption • Built-in sync separator × 2

I/O Pins 35 • Common use: 29I/O

A/D Inputs 5-bit × 8-ch. (with S/H)

PWM 8-bit × 6-ch. , 14-bit × 1-ch.

Special Ports Remote control reception

CRTC 1-layer display (graphics, characters)

Notes Remote control input discriminant circuit built-in

Type MN101CF46F (under development)

ROM (× 8-bit) 96 K

RAM (× 8-bit) 3 K

Minimum instruction execution time 279 ns (at 3.0 V to 3.6 V, 14.32 MHz)

Package SDIP042-P-0600C *Lead-free, LQFP064-P-1414 *Lead-free

(Conventional Package) (SDIP042-P-0600)

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C/D+PX-PRB101C47-SDIP046-P-0600-M (under development)

MN101C47D

64 K

2 K

MAD00027CEM132



N
.C

.

N
.C

.

PW
M

1,
P1

5

N
.C

.

*1
 P

W
M

0,
P1

4

SY
SC

L
K

,P
13

N
.C

.

*2
 M

M
O

D

A
D

IN
7,

P1
2

A
D

IN
6,

P1
1

A
D

IN
5,

P1
0

N
.C

.

A
D

IN
4,

P0
7

A
D

IN
3,

P0
6

N
.C

.

N
.C

.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

P41,SDA0 *1
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MN101C47C, MN101C47D

Pin Assignment

SDIP042-P-0600C  *Lead-free

(SDIP042-P-0600)

*1: 5 V dielectric Nch open drain output pin

*2: Mask ROM = VDD, Flash memory built-in type = VPP

*3: MMOD = H (fixed) (Set the test mode pin to the normal mode.)

MN101C47C

MN101C47D

(      ) : Conventional Package

MAD00027CEM

LQFP064-P-1414 *Lead-free

*1: 5 V dielectric Nch open drain output pin

*2: MMOD = H (fixed)

MN101C47C

MN101C47D
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MN101E02H

RAM (××××× 16-bit) 16 K

ROM (××××× 16-bit) 160 K

Type MN101E02H

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

100 ns (at 3.135 V to 3.465 V, normal-mode)

Interrupts External (5 lines)
Internal (15 lines) : Timer ×  4, A/D ×   1, RESET ×  1, OSD ×  1, Serial ×  2, Teletext decoder ×  2,

I2C ×  1, Caption ×  1, Remote control ×  1, HSYNC×  1, VSYNC×  1

Timer Counter 8-bit timer ×  4
Watchdog timer:       Time-out period is selectable.

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / UART ×  1

Caption/Teletext Decoder • Built-in sync separator ×  1

I/O Pins 35 • Common useI/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

PWM 8-bit ×  4-ch. , 14-bit ×  1-ch.

Special Ports Remote control reception

CRTC 1-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in,
build-in NTSC/PAL (BGHIDK, M, N)/SECAM/NTSC443 video signal processing circuit,  built-in 3-line comb
filter (NTSC)
built-in adaptive 2-line comb filter (PAL), built-in teletext decoder
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 MN101E02H

Support Tool

Pin Assignment

QFP084-P-1818E *Lead-free

*1: 5V dielectric Nch open drain output pin

*2: Mask ROM=VDD, Flash Memory built-in type=VPP

MAD00040CEM

MN101E02H

Type MN101EF02K [ES (Engineering Sample) available]

ROM (×  8-bit) 160 K

RAM (×  8-bit) 16 K

Minimum instruction execution time 100 ns

Package QFP084-P-1818E *Lead-free

Flash Memory Built-in Type

In-circuit Emulator PX-PAC101E02-4W9J
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MN101E11G

RAM (××××× 16-bit) 4 K

ROM (××××× 16-bit) 128 K

Type MN101E11G

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

100 ns (at 3.135 V to 3.465 V, normal-mode)

Interrupts External (5 lines)
Internal (13 lines) : Timer ×  4, A/D ×   1, RESET ×  1, OSD ×  1, Serial ×  2,

I2C ×  1, Caption ×  1, Remote control ×  1, HSYNC×  1, VSYNC×  1

Timer Counter 8-bit timer ×  4
Watchdog timer:       Time-out period is selectable.

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / UART ×  1

Caption/Teletext Decoder • Built-in sync separator ×  1

I/O Pins 30 • Common useI/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

PWM 8-bit ×  4-ch. , 14-bit ×  1-ch.

Special Ports Remote control reception

CRTC 1-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in,
build-in NTSC video signal processing circuit,  built-in 3-line comb filter
PinP available
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 MN101E11G

Support Tool

Pin Assignment

QFP084-P-1818E *Lead-free

*1: 5V dielectric Nch open drain output pin

*2: Mask ROM=VDD, Flash Memory built-in type=VPP

MAD00044BEM
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MN101E11G

Type MN101EF03G [ES (Engineering Sample) available]

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 100 ns

Package QFP084-P-1818E *Lead-free

Flash Memory Built-in Type

In-circuit Emulator PX-PAC101E02-4W9J
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MN101E13G

RAM (××××× 16-bit) 4 K

ROM (××××× 16-bit) 128 K

Type MN101E13G

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

100 ns (at 3.135 V to 3.465 V, normal-mode)

Interrupts External (7 lines)
Internal (13 lines) : Timer ×  4, A/D ×   1, RESET ×  1, OSD ×  1, Serial ×  2,

I2C ×  1, Caption ×  1, Remote control ×  1, HSYNC×  1, VSYNC×  1

Timer Counter 8-bit timer ×  4
Watchdog timer:       Time-out period is selectable.

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / UART ×  1

Caption/Teletext Decoder • Built-in sync separator ×  1

I/O Pins 35 • Common useI/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

PWM 8-bit ×  6-ch. , 14-bit ×  1-ch.

Special Ports Remote control reception

CRTC 1-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in,
build-in NTSC video signal processing circuit,  built-in 3-line comb filter
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 MN101E13G

Support Tool

Pin Assignment

QFP084-P-1818E *Lead-free

*1: 5V dielectric Nch open drain output pin

*2: Mask ROM=VDD, Flash Memory built-in type=VPP

MAD00045BEM
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MN101E13G

Type MN101EF13G [ES (Engineering Sample) available]

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 100 ns

Package QFP084-P-1818E *Lead-free

Flash Memory Built-in Type

In-circuit Emulator PX-PAC101E02-4W9J
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MN101E04G

RAM (××××× 16-bit) 4 K

ROM (××××× 16-bit) 128 K

Type MN101E04G

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

100 ns (at 3.135 V to 3.465 V, normal-mode)

Interrupts External (5 lines)
Internal (13 lines) : Timer ×  4, A/D ×   1, RESET ×  1, OSD ×  1, Serial ×  2,

I2C ×  1, Caption ×  1, Remote control ×  1, HSYNC×  1, VSYNC×  1

Timer Counter 8-bit timer ×  4
Watchdog timer:       Time-out period is selectable.

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / UART ×  1

Caption/Teletext Decoder • Built-in sync separator ×  1

I/O Pins 30 • Common useI/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

PWM 8-bit ×  4-ch. , 14-bit ×  1-ch.

Special Ports Remote control reception

CRTC 1-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in,
build-in NTSC/PAL/SECAM video signal processing circuit,  built-in 3-line comb filter (NTSC)
built-in adaptive 2-line comb filter (PAL)
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 MN101E04G

Support Tool

Pin Assignment

QFP084-P-1818E *Lead-free

*1: 5V dielectric Nch open drain output pin

*2: Mask ROM=VDD, Flash Memory built-in type=VPP

MAD00042CEM

MN101E04G

Type MN101EF04G [ES (Engineering Sample) available]

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 100 ns

Package QFP084-P-1818E *Lead-free

Flash Memory Built-in Type

In-circuit Emulator PX-PAC101E02-4W9J

141



RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package QFP100-P-1818B *Lead-free

MN101D06F , MN101D06G , MN101D06H

Minimum Instruction
Execution Time

With main clock operated 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)
71.5 µs (at 3.0 V to 5.5 V fixed to 14.32 MHz internal frequency division)

When sub-clock operated 61 µs (at 2.2 V to 5.5 V, 32.768 kHz)

Interrupts • RESET  • Runaway  • External 0  • External 1  • External 2  •  External 3  •  External 4  • key input (P50 to 54)
• Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 6  • Capstan FG  • Control  • HSW
• Cylinder(Drum) FG  • Servo V-sync  • Synchronous output  • OSD   • XDS   • Serial 0   • Serial 1   • Serial 2
• A/D (common with PWM 4 reference frequency)   • OSD V-sync

Timer Counter Timer counter 0: 16-bit ×  1
(timer function, clock function [max. 2 s or max. 36 h at cascade-connecting with timer 6])

Clock source ····················· 1/2, (1/4,) 1/8, (1/16) of system clock frequency; overflow of timer counter 6;
1/512 of XI oscillation clock or OSC oscillation clock frequency

Interrupt source ················ overflow of timer counter 0

Timer counter 1: 16-bit ×  1 (timer function, linear timer counter function)
Clock source ····················· 1/2, (1/4,) 1/8, (1/16) of system clock frequency; CTL signal
Interrupt source ················ overflow of timer counter 1

Timer counter 2: 16-bit ×  1 (timer function, input capture, duty judgment of CTL signal(VISS/VASS detection function))
Clock source ····················· 1/2, (1/4,) 1/8, (1/16,) 1/12, (1/24) of system clock frequency
Interrupt source ················ overflow of timer counter 2; input of CTL specified edge; underflow of timer 2

shift register 4-bit counter; coincidence of timer 2 shift register with timer 2
shift register compare register

Timer counter 3: 16-bit ×  1
(timer function, detection of serial indexing, generation of remote control output carrier frequency)

Clock source ····················· 1/2, (1/4,) 1/8, (1/16) of system clock frequency; XI oscillation clock
Interrupt source ················ overflow of timer counter 3

Timer counter 4: 16-bit ×  1 (timer function, event count [P15 input], generation of serial transmission clock)
Clock source ····················· 1/8, (1/16) of system clock frequency; external clock input
Interrupt source ················ overflow of timer counter 4; coincidence of timer counter 4 with OCR4

Timer counter 5: 19-bit ×  1 (watchdog, stable oscillation waiting function)
Clock source ····················· system clock
Watchdog interrupt source ·· 1/216, 1/219 of timer counter 5 frequency
Clear by stable oscillation ·· after 256 counts by timer counter 5 (218 counts of OSC oscillation clock)

Timer counter 6: 16-bit ×  1 (clock function [max. 2 s])
Clock source ····················· 1/512 of OSC oscillation clock frequency; XI oscillation clock;

1/4, (1/8,) 1/64, (1/128) of system clock frequency
Interrupt source ················ 1/213, 1/214, 1/215 overflow of timer counter 6

Timer counter 7: 8-bit ×  1  or 4-bit ×  2 (timer function, event count)
Clock source ····················· 1/4, (1/8,) 1/16, (1/32) of system clock frequency; external clock input
Interrupt source ················ overflow of timer counter 7 (although when 4-bit ×  2, there is one interrupt vector. )

Serial Interface  Serial 0: 8-bit ×  1 (synchronous type/start-stop synchronous type) (transfer direction of MSB/LSB selectable)
Synchronous type clock source 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency;

2-division timer 4 output; NSBT0 pin input
Clock for UART ·············· 8-division of above clock; 2-division timer 4 output; NSBT0 pin input

96 K

MN101D06F

3 K

128 K

MN101D06G

4 K

160 K

MN101D06H

5 K
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MN101D06F , MN101D06G , MN101D06H

Serial Interface (Continue) Serial 1: 8-bit ×  1
(synchronous type/remote control transmission/simple remote control receive) (transfer direction of MSB/LSB
selectable, start condition function)

Clock source ····················· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency;
2-division timer 4 output; NSBT1 pin input

Remote control clock ······ 2-division timer 4 output

Serial 2: 8-bit ×  1 (I2C) (master transmission/reception, slave transmission/reception)
Clock source ····················· 1/144 to 1/252 of system clock; SCK pin input

OSD OSD mode: Accommodation with menu(internal synchronous) or super impose(external synchronous) display
Applicable broadcasting system:NTSC, PAL, PAL-M, PAL-N
Screen configuration : 24 characters ×  2n rows (n = 1 to 6)
Character type : max. 512 character types (variable, incude special characters)
Character size : 12 ×  18 dots (Vertical direction: 1 dot for 2H at not enlargement)
Enlarged characters : each ×  2, ×  3 or ×  4 settings in horizontal and vertical
Character interpolation : none
Line background color : 8-hue settable (settable in the row unit at menu display)
Line background intensity : 8 gradations settable in the row unit (at output of composite video signal)
Screen background color : 8-hue settable (at output of composite video signal)
Character color : white (at output of composite video signal)
Character intensity : 8 gradations settable in the row unit (at output of composite video signal)
Frame function : 1-dot frame in 4 or 8 directions
Frame intensity : 4 gradations settable in the row unit (at output of composite video signal)
Box shade function : settable in the character unit (at output of composite video signal

with 129 or more characters (character types))
Blinking : none (covered by software)
Inverted character : settable in the character unit
Halftone : settable in the row unit in 2 intensity gradations (at output of

external synchronous composite video signal)
CCD mode: Supports Closed Caption in the U.S.A.

Screen configuration : 32 characters ×  16 rows
Character type : max. 128 character types (variable)
Character size : 12 ×  26 dots (Vertical direction: 1 dot for 1H, including 8 dots in the

underlined area)
Enlarged characters : none
Character interpolation : none
Line  background color : 8-hue settable
Line  background intensity : 8 gradations settable in the screen unit (at output of composite video

signal)
Screen background color : 8-hue settable (at output of composite video signal)
Character color : 8 colors (at RGB output)

: White (at output of composite video signal)
Character intensity : 8 gradations settable in the screen unit (at output of composite video signal)
Frame function : none
Box shade function : none
Inverted character : none
Halftone : settable in the row unit in 2 intensity gradations

(at output of external synchronous composite video signal)
Others : Underline, italic, blinking function and scroll
Input : composite video signal input (output level: 1 V[p-p] / 2 V[p-p])
Clamp method : sync tip clamp, clamp level in 4 levels
Output : composite video output

: digital output (6 pins)
Measure against image fluctuation : built-in AFC circuit
Dot clock : 1/2 of OSC oscillation clock (automatic phase adjustment)

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 14.32 MHz operation without load, VDD = 5 V 60 100 mA

IDD2 1/1024 of 14.32 MHz operation without load, VDD = 3.0 V 2 5 mA

IDD3
Stop of 14.32 MHz oscillation, VDD = 2.7 V

50 100 µA
32 kHz oscillation operation without load

IDSP Stop of oscillation without load, VDD = 5 V, Ta = 55 °C 10 µA

IDHT0 14.32 MHz oscillation without load, VDD = 5 V 5 15 mA

IDHT1
Stop of 14.32 MHz oscillation, VDD = 2.7 V

5 20 µ A
32 kHz oscillation operation without load

(Ta = 25 °C ±  2 °C , VSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

A/D Converter Performance

Limit
Symbol Condition

min typ max
UnitParameter

∆NLAD ±  3 LSB

tAD fosc = 14.32 MHz 8 µ s

5 V

(Ta = 25 °C ±  2 °C , VDD = 5.0 V , VSS = 0 V)

Conversion relative error

A/D Conversion Time

Analog Input Voltage

XDS Built-in U.S. closed caption data slicer (optional 2 line data can be extracted.)

ROM Correction Correcting address designation:  up to 3 addresses possible
Correction method:  correction program being saved in internal RAM

I/O Pins 75 • Common use: 66I/O

2 • Common use:  2Input

A/D Inputs 8-bit ×  13-ch. (without S/H)

PWM 13-bit ×  2-ch. (at repetition cycle 572 µs at 14.32 MHz),
10-bit ×  2-ch. (at repetition cycle 71.5 µs at 14.32 MHz),
8-bit ×  1-ch. (at repetition cycle 71.5 µs, 0.572 ms, 1.14 ms, 2.29 ms  at 14.32 MHz)

ICR 18-bit ×  6-ch.

OCR 16-bit ×  2 (8-bit synchronous output; 4-bit 3-state synchronous output),
16-bit ×  1 (weak electric field V-sync backup),  16-bit ×  1 (Rec CTL)

Special Ports Buzzer output; 3-state output VLP pin; remote control receive;
CTL signal input terminal; Capstan FG inputterminal; Sylinder(Durm) PG/FG input terminals;
HSW output terminal; Head Amp/Rortary control output terminals;
output of 1/2 OSC oscillation clock (2 V[p-p]); output of 1/4 OSC oscillation clock (1 V[p-p])
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MN101D06F , MN101D06G , MN101D06H

MN101D06F

MN101D06G

MN101D06H

QFP100-P-1818B       *Lead-free

Pin Assignment

Type MN101DF06ZAF

ROM (×  8-bit) 224 K

RAM (×  8-bit) 6 K

Minimum instruction execution time 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)

71.5 µs (at 3.0 V to 5.5 V, fixed to 14.32 MHz internal division)

61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Package QFP100-P-1818B *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101D06-QFP100-P-1818B-M
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RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package LQFP112-P-2020 *Lead-free

MN101D07G,MN101D07H

128 K                                                                     160 K

MN101D07G                                                   MN101D07H

4 K                                                                          5 K

Minimum Instruction
Execution Time

With main clock operated 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)
71.5 µs (at 3.0 V to 5.5 V fixed to 14.32 MHz internal frequency division)

When sub-clock operated 61 µs (at 2.2 V to 5.5 V, 32.768 kHz)

Interrupts • RESET  • Runaway  • External 0  • External 1  • External 2  • External 3  • External 4  • key input (P50 to 54)  •
Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 6   • Timer 7  • Capstan FG  • Control  • HSW
• Cylinder(Drum) FG  • Servo V-sync  • Synchronous output   • OSD   • XDS   • Serial 0   • Serial 1   • Serial 2
• A/D (common with PWM 4 reference frequency)   • OSD V-sync

Timer Counter Timer counter 0: 16-bit ×  1
(timer function, clock function [max. 2 s or max. 36 h at cascade-connecting with timer 6])

Clock source ····················· 1/2, (1/4,) 1/8, (1/16) of system clock frequency; overflow of timer counter 6;
1/512 of XI oscillation clock or OSC oscillation clock frequency

Interrupt source ················· overflow of timer counter 0

Timer counter 1: 16-bit ×  1 (timer function, linear timer counter function)
Clock source ····················· 1/2, (1/4,) 1/8, (1/16) of system clock frequency; CTL signal
Interrupt source ················· overflow of timer counter 1

Timer counter 2: 16-bit ×  1 (timer function, input capture (DCTL specified edge), duty judgment of DCTL signal)
Clock source ····················· 1/2, (1/4,) 1/8, (1/16,) 1/12, (1/24) of system clock frequency
Interrupt source ················· overflow of timer counter 2; input of DCTL specified edge; underflow of timer 2

shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift
register compare register

Timer counter 3: 16-bit ×  1
(timer function, detection of serial indexing, generation of remote control output carrier frequency)

Clock source ····················· 1/2, (1/4,) 1/8, (1/16) of system clock frequency; XI oscillation clock
Interrupt source ················· overflow of timer counter 3

Timer counter 4: 16-bit ×  1 (timer function, event count [P15 input], generation of serial transmission clock)
Clock source ····················· 1/8, (1/16) of system clock frequency; external clock input
Interrupt source ················· overflow of timer counter 4; coincidence of timer counter 4 with OCR4

Timer counter 5: 19-bit ×  1 (watchdog, stable oscillation waiting function)
Clock source ····················· system clock
Watchdog interrupt source ··· 1/216, 1/219 of timer counter 5 frequency
Clear by stable oscillation ··· after 256 counts by timer counter 5 (218 counts of OSC oscillation clock)

Timer counter 6: 16-bit ×  1 (clock function [max. 2 s])
Clock source ····················· 1/512 of OSC oscillation clock frequency; XI oscillation clock;

1/4, (1/8,) 1/64, (1/128) of system clock frequency
Interrupt source ················· 1/213, 1/214, 1/215 overflow of timer counter 6

Timer counter 7: 8-bit ×  1 or 4-bit ×  2 (timer function, event count)
Clock source ····················· 1/4, (1/8,) 1/16, (1/32) of system clock frequency; external clock input
Interrupt source ················· overflow of timer counter 7 (although when 4-bit × 2, there is one interrupt vector. )

Serial Interface Serial 0: 8-bit ×  1 (synchronous type/start-stop synchronous type) (transfer direction of MSB/LSB selectable)
Synchronous type clock source ··· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency;

2-division timer 4 output; NSBT0 pin input
Clock for UART ················ 8-division of above clock; 2-division timer 4 output; NSBT0 pin input
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MN101D07G,MN101D07H

Serial Interface (Continue) Serial 1: 8-bit ×  1
(synchronous type/remote control transmission/simple remote control receive) (transfer direction of MSB/LSB
selectable, start condition function)

Clock source ····················· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency;
2-division timer 4 output; NSBT1 pin input

Remote control clock ······· 2-division timer 4 output

Serial 2: 8-bit ×  1 (I2C) (master transmission/reception, slave transmission/reception)
Clock source ····················· 1/144 to 1/252 of system clock, SCK pin input

OSD OSD mode: Accommodation with menu(internal synchronous) or super impose(external synchronous) display
Applicable broadcasting system : NTSC, PAL, PAL-M, PAL-N
Screen configuration : 24 characters ×  2n rows (n = 1 to 6)
Character type : max. 512 character types (variable)
Character size : 12 ×  18 dots
Enlarged characters : each ×  2, ×  3 or ×  4 settings in horizontal and vertical
Character interpolation : none
Line background color : 8-hue settable (settable in the row unit at menu display)
Line background intensity : 8 gradations settable in the row unit(at output of composite video signal)
Screen background color : 8-hue settable (at output of composite video signal)
Character color : white (at output of composite video signal)
Character intensity : 8 gradations settable in the row unit
Frame function : 1-dot frame in 4 or 8 directions (at output of composite video signal)
Frame intensity : 4 gradations settable in the row unit
Box shade function : settable in the character unit (at output of composite video signal with

129 or more characters (character types))
Blinking : none (covered by software)
Inverted character : settable in the character unit
Halftone : settable in the row unit in 2 intensity gradations (at output of external

synchronous composite video signal)
CCD mode:Supports Closed Caption in the U.S.A.

Screen configuration : 32 characters ×  16 rows
Character type : max. 128 character types (variable)
Character size : 12 ×  26 dots (including 8 dots in the underlined area)
Enlarged characters : none
Character interpolation : none
Line background color : 8-hue settable
Line background intensity : 8 gradations settable in the screen unit (at output of composite video signal)
Screen background color : 8-hue settable (at output of composite video signal)
Character color : 8 colors (at RGB output)

: White (at output of composite video signal)
Character intensity : 8 gradations settable in the screen unit(at output of composite video signal)
Frame function : none
Box shade function : none
Inverted character : none
Halftone : settable in the row unit in 2 intensity gradations

(at output of external synchronous composite video signal)
Others : Underline, italic, blinking function and scroll
Input : composite video signal input (output level: 1 V[p-p] / 2 V[p-p])
Clamp method : sync tip clamp, clamp level in 4 levels
Output : composite video output

: output of Y/C split video signal
: digital output (6 pins)

Measure against image fluctuation : built-in AFC circuit
Dot clock : 1/2 of OSC oscillation clock (automatic phase adjustment)

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 14.32 MHz operation without load, VDD = 5 V 60 100 mA

IDD2 1/1024 of 14.32 MHz operation without load, VDD = 3.0 V 2 5 mA

IDD3
Stop of 14.32 MHz oscillation, VDD = 2.7 V

50 100 µA
32 kHz oscillation operation without load

IDSP Stop of oscillation without load, VDD = 5 V, Ta = 55 °C 20 µA

IDHT0 14.32 MHz oscillation without load, VDD = 5 V 5 15 mA

IDHT1
Stop of 14.32 MHz oscillation, VDD = 2.7 V

5 20 µA
32 kHz oscillation operation without load

(Ta = 25 °C ±  2 °C , VSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

A/D Converter Performance

Limit
Symbol Condition

min typ max
UnitParameter

∆NLAD ±  3 LSB

tAD fosc = 14.32 MHz 8 µs

5 V

(Ta = 25 °C ±  2 °C ,VSS = 0 V)

Conversion relative error

A/D Conversion Time

Analog Input Voltage

XDS Built-in U.S. closed caption data slicer (optional 2 line data can be extracted.)

ROM Correction Correcting address designation:  up to 3 addresses possible
Correction method:  correction program being saved in internal RAM

I/O Pins 85 • Common use: 71I/O

2 • Common use:  2Input

A/D Inputs 8-bit ×  13-ch. (without S/H)

PWM 13-bit ×  2-ch. (at repetition cycle 572 µs at 14.32 MHz),
10-bit ×  2-ch. (at repetition cycle 71.5 µs at 14.32 MHz),
8-bit ×  1-ch. (at repetition cycle 71.5 µs, 0.572 ms, 1.14 ms, 2.29 ms  at 14.32 MHz)

ICR 18-bit ×  6-ch.

OCR 16-bit ×  2 (8-bit synchronous output; 4-bit 3-state synchronous output),
16-bit ×  1 (weak electric field V-sync backup),  16-bit ×  1 (Rec CTL)

Special Ports Buzzer output; 3-state output VLP pin; remote control receive;
CTL signal input terminal; Capstan FG inputterminal; Sylinder(Durm) PG/FG input terminals;
HSW output terminal; Head Amp/Rortary control output terminals;
output of 1/2 OSC oscillation clock (2 V[p-p]); output of 1/4 OSC oscillation clock (1 V[p-p])
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MN101D07G,MN101D07H

MN101D07G

MN101D07H

L Q F P 1 1 2 - P - 2 0 2 0          * L e a d - f r e e

Pin Assignment

Type MN101DF07ZAL

ROM (×  8-bit) 224 K

RAM (×  8-bit) 6 K

Minimum instruction execution time 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)

71.5 µs (at 3.0 V to 5.5 V, fixed to 14.32 MHz internal division)

61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Package LQFP112-P-2020 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101D07-LQFP112-P-2020-M
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RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package LQFP080-P-1414A *Lead-free

MN101D08E

Minimum Instruction
Execution Time

With main clock operated 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)
71.5 µs (at 2.7 V to 5.5 V fixed to 14.32 MHz internal frequency division)

When sub-clock operated 61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Interrupts • RESET  • Runaway  • External 0, 1, 2, 3, 4  • Timer 0  • Timer 1  • Timer 2  • Timer 3 • Timer 6
• Capstan FG  • Control  • HSW  • Cylinder(Drum) FG  • Servo V-sync  • Synchronous output  • OSD
• XDS  • Serial 1  • Serial 2  • PWM 4  • OSD V-sync

Timer Counter Timer counter 0: 8-bit ×  1 (timer function)
Clock source ····················· 1/4, 1/16 of system clock frequency
Interrupt source ················ overflow of timer counter 0

Timer counter 1: 8-bit ×  1 (timer function, linear timer counter function)
Clock source ····················· 1/4 of system clock frequency; CTL signal
Interrupt source ················ overflow of timer counter 1

Timer counter 2: 16-bit ×  1 (timer function, input capture (CTL specified edge), duty judgment of CTL signal)
Clock source ····················· 1/4, 1/16, 1/24 of system clock frequency
Interrupt source ················ overflow of timer counter 2; input of CTL specified edge; underflow of timer 2

shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift
register compare register

Timer counter 3: 16-bit ´ 1  (timer function)
Clock source ····················· 1/4, 1/16 of system clock frequency
Interrupt source ················ overflow of timer counter 3

Timer counter 5: 19-bit ×  1 (watchdog, stable oscillation waiting function)
Clock source ····················· system clock
Watchdog interrupt source ·· 1/216, 1/219 of timer counter 5 frequency
Clear by stable oscillation ·· after 256 counts by timer counter 5 (218 counts of OSC oscillation clock)

Timer counter 6: 16-bit ×  1 (clock function [max. 2 s])
Clock source ····················· 1/512 of OSC oscillation clock frequency; XI oscillation clock;

1/8, 1/128 of system clock frequency
Interrupt source ················ 1/213, 1/214, 1/215 overflow of timer counter 6

Serial Interface

80 K

MN101D08E

MAD00032DEM

2 K

Serial 1: 8-bit ×  1 (synchronous type)
 (transfer direction of MSB/LSB selectable, start condition function)

Clock source ····················· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT1 pin input

Serial 2: 8-bit ×  1 (I2C) (master transmission/reception, slave transmission/reception)
Clock source ····················· 1/144 to 1/252 of system clock; SCK pin input
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OSD Display mode : Menu(Internal synchronized ) display, super impose(external synchronized) display
Applicable broadcasting system : NTSC, PAL, PAL-M, PAL-N
Screen configuration : 24 characters ´ 2n rows (n = 1 to 6)
Character type : max. 128 character types (variable, include special characters)
Character size : 12 ´ 18 dots (Vertical direction: 1 dot for 2H at not enlargement.)
Enlarged characters : each ´ 2 settings in horizontal and vertical
Character interpolation : none
Line background color : 8-hue settable (settable in the row unit at menu display)
Line background intensity : 8 gradations settable in the row unit
Screen background color : 8-hue settable at menu display
Character color : white
Character intensity : 8 gradations settable in the row unit
Frame function : 1-dot frame in 4 directions
Frame intensity : 4 gradations settable in the row unit
Blinking : none (covered by software)
Inverted character : settable in the character unit
Halftone : none
Input :  composite video signal input (output level: 1 V[p-p] / 2 V[p-p])
Clamp method : sync tip clamp, clamp level in 4 levels
Output : composite video output
Measure against image fluctuation: built-in AFC circuit
Dot clock : 1/2 of OSC oscillation clock (automatic phase adjustment)

See the next page for electrical characteristics, pin assignment and support tool.

MAD00032DEM

XDS Built-in U.S. closed caption data slicer (optional 1 line data can be extracted.)

ROM Correction Correcting address designation:  up to 3 addresses possible
Correction method:  correction program being saved in internal RAM

I/O Pins 56 • Common use: 45I/O

1 • Common use:  1Input

A/D Inputs 8-bit ×  11-ch. (without S/H)

PWM 13-bit ×  2-ch. (at repetition cycle 572 µs at 14.32 MHz),
8-bit ×  1-ch. (at repetition cycle 71.5 µs, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)

ICR 16-bit ×  2-ch.(Speed system),
18-bit ×  4-ch.(Phase system)

OCR 16-bit ×  3 (Synchronous output ×  2, Rec CTL ×  1 )

Special Ports 3-state output (PTO) VLP pin; CTL input; Capstan FG input; Cylinder(Drum) PG/FG inputs; HSW output;
 Head amp/ Rotary control outputs; output of 1/4 OSC oscillation clock (1 V[p-p])

Notes
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 14.32 MHz operation without load, VDD = 5 V 50 100 mA

IDD2 1/1024 of 14.32 MHz operation without load, VDD = 2.7 V 2 5 mA

IDD3
Stop of 14.32 MHz oscillation, VDD = 2.7 V

50 100 µA
32 kHz oscillation operation without load

IDSP Stop of oscillation without load, VDD = 5 V 10 µA

IDHT0 14.32 MHz oscillation without load, VDD = 5 V 5 15 mA

IDHT1
Stop of 14.32 MHz oscillation, VDD = 2.7 V

5 20 µ A
32 kHz oscillation operation without load

(Ta = 25°C ±  2°C , VSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

A/D Converter Performance

Limit
Symbol Condition

min typ max
UnitParameter

∆NLAD ±  3 LSB

tAD fosc = 14.32 MHz 8 µ s

5 V

(Ta = 25°C ±  2°C , VDD = 5.0 V,  VSS = 0 V)

Conversion relative error

A/D Conversion Time

Analog Input Voltage
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MN101D08E

LQFP080-P-1414A *Lead-free

Pin Assignment

Type MN101DF08G AL

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)

71.5 µs (at 2.7 V to 5.5 V, fixed to 14.32 MHz internal division)

61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Package LQFP080-P-1414A *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101D08-LQFP080-P-1414A

MAD00032DEM
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RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package QFP100-P-1818B *Lead-free

MN101D09E

Minimum Instruction
Execution Time

With main clock operated 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)
71.5 µs (at 2.7 V to 5.5 V fixed to 14.32 MHz internal frequency division)

When sub-clock operated 61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Interrupts • RESET  • Runaway  • External 0, 1, 2, 3, 4  • Timer 0  • Timer 1  • Timer 2  • Timer 3 • Timer 6
• Capstan FG  • Control  • HSW  • Cylinder(Drum)  FG  • Servo V-sync  • Synchronous output • OSD
• XDS  • Serial 1   • Serial 2  • PWM 4  • OSD V-sync

Timer Counter Timer counter 0: 8-bit ×  1 (timer function)
Clock source ····················· 1/4, 1/16 of system clock frequency
Interrupt source ················ overflow of timer counter 0

Timer counter 1: 8-bit ×  1 (timer function, linear timer counter function)
Clock source ····················· 1/4 of system clock frequency; CTL signal
Interrupt source ················ overflow of timer counter 1

Timer counter 2: 16-bit ×  1 (timer function, input capture (CTL specified edge), duty judgment of CTL signal)
Clock source ····················· 1/4, 1/16, 1/24 of system clock frequency
Interrupt source ················ overflow of timer counter 2; input of CTL specified edge; underflow of timer 2

shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift
register compare register

Timer counter 3: 16-bit ×  1 (timer function)
Clock source ····················· 1/4, 1/16 of system clock frequency
Interrupt source ················ overflow of timer counter 3

Timer counter 5: 19-bit ×  1 (watchdog, stable oscillation waiting function)
Clock source ····················· system clock
Watchdog interrupt source ·· 1/216, 1/219 of timer counter 5 frequency
Clear by stable oscillation ·· after 256 counts by timer counter 5 (218 counts of OSC oscillation clock)

Timer counter 6: 16-bit ×  1 (clock function [max. 2 s])
Clock source ····················· 1/512 of OSC oscillation clock frequency; XI oscillation clock;

1/8, 1/128 of system clock frequency
Interrupt source ················ 1/213, 1/214, 1/215 overflow of timer counter 6

Serial Interface

80 K

MN101D09E

MAD00033DEM

2 K

Serial 1: 8-bit ×  1 (synchronous type)
 (transfer direction of MSB/LSB selectable, start condition function)

Clock source ····················· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT1 pin input

Serial 2: 8-bit ×  1 (I2C) (master transmission/reception, slave transmission/reception)
Clock source ····················· 1/144 to 1/252 of system clock; SCK pin input
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MN101D09E

OSD Display mode : Menu(Internal synchronized ) display, super impose(external synchronized) display
Applicable broadcasting system : NTSC, PAL, PAL-M, PAL-N
Screen configuration : 24 characters ´ 2n rows (n = 1 to 6)
Character type : max. 128 character types  (variable,  include special characters)
Character size : 12 ´ 18 dots (Vertical direction: 1 dot for 2H at not enlargement)
Enlarged characters : each ´ 2 settings in horizontal and vertical
Character interpolation : none
Line background color : 8-hue settable in the row unit at menu display
Line background intensity : 8 gradations settable in the row unit
Screen background color : 8-hue settable at omenu display
Character color : white
Character intensity : 8 gradations settable in the row unit
Frame function : 1-dot frame in 4 directions
Frame intensity : 4 gradations settable in the row unit
Blinking : none (covered by software)
Inverted character : settable in the character unit
Halftone : none
Input : composite video signal input (output level: 1 V[p-p] / 2 V[p-p])
Clamp method : sync tip clamp, clamp level in 4 levels
Output : composite video output
Measure against image fluctuation: built-in AFC circuit
Dot clock : 1/2 of OSC oscillation clock (automatic phase adjustment)

See the next page for electrical characteristics, pin assignment and support tool.

MAD00033DEM

XDS Built-in U.S. closed caption data slicer (optional 1 line data can be extracted.)

ROM Correction Correcting address designation:  up to 3 addresses possible
Correction method:  correction program being saved in internal RAM

I/O Pins 56 • Common use: 45I/O

1 • Common use:  1Input

A/D Inputs 8-bit ×  11-ch. (without S/H)

PWM 13-bit ×  2-ch. (at repetition cycle 572 µs at 14.32 MHz),
8-bit ×  1-ch. (at repetition cycle 71.5 µs, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)

ICR 16-bit ×  2-ch.(Speed system),
18-bit ×  4-ch.(Phase system)

OCR 16-bit ×  3 (Synchronous output ×  2, Rec CTL ×  1 )

Special Ports 3-state output (PTO) VLP pin; CTL input; Capstan FG input; Cylinder(Drum) PG/FG inputs; HSW output;
 Head amp/ Rotary control outputs; output of 1/4 OSC oscillation clock (1 V[p-p])

Notes
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 14.32 MHz operation without load, VDD = 5 V 50 100 mA

IDD2 1/1024 of 14.32 MHz operation without load, VDD = 2.7 V 2 5 mA

IDD3
Stop of 14.32 MHz oscillation, VDD = 2.7 V

50 100 µA
32 kHz oscillation operation without load

IDSP Stop of oscillation without load, VDD = 5 V 10 µA

IDHT0 14.32 MHz oscillation without load, VDD = 5 V 5 15 mA

IDHT1
Stop of 14.32 MHz oscillation, VDD = 2.7 V

5 20 µ A
32 kHz oscillation operation without load

(Ta = 25°C ±  2°C , VSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

A/D Converter Performance

Limit
Symbol Condition

min typ max
UnitParameter

∆NLAD ±  3 LSB

tAD fosc = 14.32 MHz 8 µ s

5 V

(Ta = 25°C ±  2°C , VDD = 5.0 V,  VSS = 0 V)

Conversion relative error

A/D Conversion Time

Analog Input Voltage
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MN101D09E

MN101D09E

QFP100-P-1818B *Lead-free

Pin Assignment

Type MN101DF09GAF

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)

71.5 µs (at 2.7 V to 5.5 V, fixed to 14.32 MHz internal division)

61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Package QFP100-P-1818B *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101D08-QFP100-P-1818B-M

MAD00033DEM
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RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package QFP100-P-1818B *Lead-free

MN101D10F , MN101D10G

Minimum Instruction
Execution Time

With main clock operated 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)
71.5 µs (at 2.7 V to 5.5 V fixed to 14.32 MHz internal frequency division)

When sub-clock operated 61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Interrupts • RESET   • Runaway   • External 0  • External 1  • External 2  • External 3  • External 4
• Timer 0   • Timer 1   • Timer 2   • Timer 3   • Timer 6   • Capstan FG   • Control  • HSW
• Cylinder(Drum) FG   • Servo V-sync   • Synchronous output   • OSD   • XDS   • Serial 0
• Serial 1   • Serial 2   • PWM 4   • OSDV-sync

Timer Counter Timer counter 0: 8-bit ×  1 (timer function)
Clock source ····················· 1/4, 1/16 of system clock frequency
Interrupt source ················· overflow of timer counter 0

Timer counter 1: 8-bit ×  1 (timer function, linear timer counter function)
Clock source ····················· 1/4 of system clock frequency; CTL signal
Interrupt source ················· overflow of timer counter 1

Timer counter 2: 16-bit ×  1 (timer function, input capture,duty judgment of CTL signal(VISS/VASS detection
function), generation of remote control output carrier frequency)

Clock source ····················· 1/4, 1/16, 1/24 of system clock frequency
Interrupt source ················· overflow of timer counter 2; input of CTL specified edge; underflow of timer 2

shift register 4-bit counter; coincidence of timer 2 shift register with timer 2 shift
register compare register

Timer counter 3: 16-bit ×  1 (timer function, generation of serial transmission clock)
Clock source ····················· 1/4, 1/16 of system clock frequency
Interrupt source ················· overflow of timer counter 3

Timer counter 5: 19-bit ×  1 (watchdog, stable oscillation waiting function)
Clock source ····················· system clock
Watchdog interrupt source ··· 1/216, 1/219 of timer counter 5 frequency
Clear by stable oscillation ··· after 256 counts by timer counter 5 (218 counts of OSC oscillation clock)

Timer counter 6: 16-bit ×  1 (clock function [max. 2 s])
Clock source ····················· 1/512 of OSC oscillation clock frequency; XI oscillation clock;

1/8, 1/128 of system clock frequency
Interrupt source ················· 1/213, 1/214, 1/215 overflow of timer counter 6

Serial Interface

128 K

MN101D10F

MAD00043BEM

2.5 K

Serial 0: 8-bit ×  1 (synchronous type)
 (transfer direction of MSB/LSB selectable, start condition function)

Clock source ····················· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT0 pin input
Serial 1: 8-bit ×  1 (synchronous type/remote control transmission)
 (transfer direction of MSB/LSB selectable, start condition function)

Clock source ····················· 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; 2-division timer 3
output; NSBT1 pin input

Remote control clock ······· 2-division timer 3 output

Serial 2: 8-bit ×  1 (I2C) (master transmission/reception, slave transmission/reception)
Clock source ····················· 1/144 to 1/252 of system clock; SCK pin input

3.5 K

96 K

MN101D10G
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MN101D10F, MN101D10G

OSD Display mode : menu(intermal synchronized) display, superimpose(externally synchronized) display
Applicable broadcasting system : NTSC, PAL, PAL-M, PAL-N
Screen configuration : 24 characters ×  2n rows (n = 1 to 6)
Character type : max. 256 character types (variable, include special characters)
Character size : 12 ×  18 dots (vertical direction: 1 dot for 2H at not enlargement)
Enlarged characters : each ×  2 settings in horizontal and vertical
Character interpolation : none
Line background color : 8-hue settable in the row unit at menu display
Line background intensity : 8 gradations settable in the row unit
Screen background color : : 8-huesettable  at menu display
Character color : white
Character intensity : 8 gradations settable in the row unit
Border function : 1-dot border in 8 directions
Border brightness : 4 gradations settable in the row unit
Blinking : none (covered by software)
Inverted character : settable in the character unit
Halftone : none
Input : composite video signal input (output level: 1 V[p-p] / 2 V[p-p])
Clamp method : sync tip clamp, clamp level in 4 levels
Output : composite video output
Measure against image fluctuation : built-in AFC circuit
Dot clock : 1/2 of OSC oscillation clock (automatic phase adjustment)
MESECAM compatibility : Subcarrier leak function for superimpose display

See the next page for electrical characteristics, pin assignment and support tool.

MAD00043BEM

XDS Built-in U.S. closed caption data slicer (optional 1 line data can be extracted.)

ROM Correction Correcting address designation:  up to 3 addresses possible
Correction method:  correction program being saved in internal RAM

I/O Pins 76 • Common use: 56I/O

1 • Common use:  1Input

A/D Inputs 8-bit ×  12-ch. (without S/H)

PWM 13-bit ×  2-ch. (at repetition cycle 572 µs at 14.32 MHz),
8-bit ×  1-ch. (at repetition cycle 35.7 µs, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)

ICR 16-bit ×  2-ch.(Speed system),
18-bit ×  4-ch.(Phase system)

OCR 16-bit ×  3 (Synchronous output ×  2, Rec CTL ×  1 )

Special Ports 3-state output (PTO) VLP pin; CTL input;Capstan FG input; Cylinder(Drum) PG/FG inputs; HSW output;
 Head amp/ Rotary outputs;  built-in FG amp; output of 1/4 OSC oscillation clock (1 V[p-p])

Notes
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 14.32 MHz operation without load, VDD = 5 V 50 100 mA

IDD2 1/1024 of 14.32 MHz operation without load, VDD = 2.7 V 2 5 mA

IDD3
Stop of 14.32 MHz oscillation, VDD = 2.7 V

50 100 µA
32 kHz oscillation operation without load

IDSP Stop of oscillation without load, VDD = 5 V, Ta = 55 °C 10 µA

IDHT0 14.32 MHz oscillation without load, VDD = 5 V 5 15 mA

IDHT1
Stop of 14.32 MHz oscillation, VDD = 2.7 V

5 20 µA
32 kHz oscillation operation without load

(Ta = 25 °C ±  2 °C , VSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

A/D Converter Performance

Limit
Symbol Condition

min typ max
UnitParameter

∆NLAD ±  3 LSB

tAD fosc = 14.32 MHz 8 µs

5 V

(Ta = 25 °C ±  2 °C , VDD = 5.0 V,  VSS = 0 V)

Conversion relative error

A/D Conversion Time

Analog Input Voltage
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MN101D10F, MN101D10G

MN101D10G

MN101D10F

QFP100-P-1818B *Lead-free

Pin Assignment

Type MN101DF10GAF

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 0.1397 µs (at 4.0 V to 5.5 V, 14.32 MHz)

71.5 µs (at 2.7 V to 5.5 V, fixed to 14.32 MHz internal division)

61 µs (at 2.5 V to 5.5 V, 32.768 kHz)

Package QFP100-P-1818B *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101D10-QFP100-P-1818B-CN-M

MAD00043BEM
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RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package

64 K

2 K

LQFP080-P-1414A *Lead-free

MN101D03D

MN101D03D

Minimum Instruction
Execution Time

0.10 µs (at 4.5 V to 5.5 V, 20 MHz)
0.238 µs (at 2.7 V  to 5.5 V, 8.39 MHz)*1

125 µs (at 2.0 V to 5.5 V, 32 kHz)*2

*1 The lower limit for operation guarantee for flash memory built-in type is 4.5 V.
*2 The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET  • Watchdog  • External 0  • External 1  • External 2  • External 3  • External 4  • External 5
• External 6  • External 7  • Timer 0  • Timer 1  • Timer 2  • Timer 3  • Timer 4  • Timer 5  • Timer 6
• Time base  • Timer 7 (2 systems)  • Timer 8 (2 systems)  • Serial 0 reception  • Serial 0 transmission
• Serial 1  • Serial 2  • Automatic transfer finish  • A/D conversion finish  • Key interrupts (8 lines)

Timer Counter Timer counter 0 : 8-bit × 1
(square-wave output [timer pulse output], PWM output, event count, remote control carrier output, simple pulse
width meausurement function)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 1 : 8-bit × 1 (square-wave output [timer pulse output], event count, timer synchronous output)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit × 1
(square-wave output [timer pulse output], PWM output, event count, timer synchronous output, simple pulse
width meausurement function)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 3 : 8-bit × 1 (square-wave output [timer pulse output], event count, remote control carrier output)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit × 1
(square-wave output [timer pulse output], PWM output, event count, simple pulse width meausurement
function)

Clock source ····················· 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 5 : 8-bit × 1 (square-wave output [timer pulse output], event count)
Clock source ····················· 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Timer counter 4, 5 can be cascade-connected.

Time base timer
Clock source ····················· 1/27, 1/28, 1/29, 1/210, 1/213, 1/215 of OSC oscillation clock frequency;

1/27, 1/28, 1/29, 1/210, 1/213, 1/215 of XI oscillation clock frequency

Timer counter 6 : 8-bit freerun timer
Clock source ····················· 1/1 of system clock frequency; 1/1, 1/27, 1/213 of OSC oscillation clock

frequency; 1/1, 1/27, 1/213 of XI oscillation clock frequency
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Timer Counter (Continue)  Timer counter 7 : 16-bit × 1
Clock source ····················· either of system clock, OSC oscillation clock, external clock 1 or external clock 2

frequency-divided into 1/1, 1/2, 1/4 or 1/16)
(hardware configuration)

double buffer type compare register × 2
input capture register × 1

(timer functions)
square-wave output (timer pulse output), high-precision PWM output (cycle/
duty continuously variable), event count, simple pulse width measurement
function and input capture function

Timer counter 8 : 16-bit × 1
Clock source ····················· either of system clock, OSC oscillation clock, external clock 1 or external clock 2

frequency-divided into 1/1, 1/2, 1/4 or 1/16)
(hardware configuration)

double buffer type compare register × 2
input capture register × 1

(timer functions)
square-wave output (timer pulse output), PWM output (duty continuously
variable), event count, simple pulse width measurement function and input
capture function

Watchdog timer
Interrupt source ················ runaway detection frequency selection from 1/216, 1/218 and 1/220 of system clock

frequency

Serial Interface Serial 0 : 8-bit × 1 (full-duplex UART/ synchronous type)
Synchronous type (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous

transmission, continuous reception and continuous transmission-reception possible by
combination with ATC function)

Transfer clock source ······ 1/2, 1/4 of system clock frequency;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency;
timer counter 2 to 5 output;
1/3 of frequency of the above clocks

Full-duplex UART (built-in baud rate timer, parity check, overrun error/framing error detection, transfer bit
selectable from 7 and 8 bits)

Serial 1 : 8-bit × 1 (simple I2C/ synchronous type)
Synchronous type (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous

transmission, continuous reception and continuous transmission-reception possible by
combination with ATC function)

Transfer clock source: ····· 1/2, 1/4 of system clock frequency;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency;
timer counter 2 to 5 output;
1/3 of frequency of the above clocks

Simple I2C (I2C transmission function with single master [9-bit transmission])

Serial 2 : 8-bit × 1 (3-wire synchronous type)
Synchronous type (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous

transmission, continuous reception and continuous transmission-reception possible by
combination with ATC function)

Transfer clock source ······ 1/2, 1/4 of system clock frequency;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency;
timer counter 2 to 5 output;
1/3 of frequency of the above clocks

See the next page for electrical characteristics, pin assignment and support tool.
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I/O Pins 67 • Common use   • Specified pull-up resistor available   • Input/output selectable (bit unit)I/O

1 • Common useInput

A/D Inputs 10-bit × 8-ch. (with S/H)
Conversion Cause 7 ········· A/D control register setting; timer 4, 6 or 8 interrupt; external interrupt 3 or 7;

serial 1 interrupt

Special Ports Buzzer output, remote control carrier signal output, high-current drive port × 1

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD1 fosc = 20 MHz , VDD = 5 V 60 mA

IDD2 fosc = 8.39 MHz , VDD = 5 V 25 mA

IDD3 *fx = 32 kHz , VDD = 3 V 120 µA

IDD4
fx = 32 kHz , VDD = 3 V , Ta = 25°C 8 µA

fx = 32 kHz , VDD = 3 V , Ta = 85°C 20 µA

IDD5 VDD = 5 V 10 µA

* Flash memory built-in type : 300 µA max. at VDD = 5 V

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment

LQFP080-P-1414A      *Lead-free
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Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE101C / D + PX-PRB101D03-LQFP080-P-1414A

Type MN101DP03FAL

ROM (× 8-bit) 96 K

RAM (× 8-bit) 4 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µs (at 2.7 V to 5.5 V, 8.39 MHz)

125 µs (at 2.3 V to 5.5 V, 32 kHz)

Package LQFP080-P-1414A *Lead-free

Flash Memory Built-in Type Type MN101DF03D

ROM (× 8-bit) 64 K

RAM (× 8-bit) 2 K

Minimum instruction execution time 0.10 µs (at 4.5 V to 5.5 V, 20 MHz)

0.238 µs (at 4.5 V to 5.5 V, 8.39 MHz)

Package LQFP080-P-1414A *Lead-free
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AM2 (MN102) Series

AM2 (MN102)  Series

The AM2 series uses a simple and elegant architecture that executes basic instructions

at a rate of 1 byte per cycle to achieve high-speed operation with a minimum instruction

execution time of 100 ns at 20 MHz.  These are 16-bit microcontrollers with an ASIC

expansion bus to allow the customers to incorporate peripheral circuitry of their original

design in them with ease.

These equipment-oriented microcontrollers demonstrate high realtime performance.

Features

●●●●● 16-bit architecture

1-bit minimum instruction code -- 50 ns minimum instruction execution time (at

40 MHz)

●●●●● Elegant architecture

High-Efficiency 1 byte per cycle instructions

Achievement of higher speeds for load/store transfer and branch instructions,

etc.

●●●●● Flexible expansion of functions

Achievement of a microcontroller that supports customization through an ASIC

expansion bus

●●●●● Software support

ANSI C language -- µITRON*-specification realtime OS

* ITRON is an abbreviation of "Industrial TRON."

■■■■■  Application



MN102L59D

RAM (××××× 8-bit) 2 K

ROM (××××× 8-bit) 64 K

Type MN102L59D

Package LQFP064-P-1414 *Lead-free

Minimum Instruction
Execution Time

With main clock operated: 100 ns (at 4.5 V to 5.5 V, 5 MHz externally, multiplied by 4 internally)

Interrupts • RESET  • Watchdog  • Timer counter 0 to 11  • External 0 to 5  • Serial ch.0, 1 transfer finish
• NMI pin  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/64, 1/128 of system clock frequency; external clock
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1 (timer output, event count, A/D conversion start up)
Clock source ····················· 1/1, 1/64 of system clock frequency; external clock; timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 : 8-bit ×  1 (timer output, event count)
Clock source ····················· system clock; external clock; timer counter 0, 1 output
Interrupt source ················· underflow of timer counter 2

Timer counter 3 : 8-bit ×  1 (interval timer, UART baud rate generator)
Clock source ····················· 1/1, 1/2, 1/64 of system clock frequency; timer counter 0 output
Interrupt source ················· underflow of timer counter 3

Timer counter 4 : 8-bit ×  1 (interval timer)
Clock source ····················· 1/1, 1/64, 1/128 of system clock frequency; timer counter 0 output
Interrupt source ················· underflow of timer counter 4

Timer counter 5 : 8-bit ×  1 (interval timer)
Clock source ····················· 1/1, 1/64 of system clock frequency; timer counter 0, 4 output
Interrupt source ················· underflow of timer counter 5

Timer counter 6 : 16-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/128 of system clock frequency; external clock; timer counter 0 output
Interrupt source ················· underflow of timer counter 6

Timer counter 7 : 16-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/128 of system clock frequency; external clock; timer counter 0 output
Interrupt source ················· underflow of timer counter 7

Timer counter 8 : 8-bit ×  1 (timer output, event count, simple PWM output)
Clock source ····················· 1/2, 1/8 of system clock frequency; external clock; timer counter 0 output
Interrupt source ················· underflow of timer counter 8

Timer counter 9 : 8-bit ×  1 (timer output, event count, simple PWM output)
Clock source ····················· 1/2, 1/8 of system clock frequency; external clock; timer counter 0 output
Interrupt source ················· underflow of timer counter 9

Timer counter 10 : 8-bit ×  1 (timer output, simple inverter control [simple 6-phase PWM output])
Clock source ····················· high-speed clock (after multiplication); 1/1, 1/2, 1/8 of system clock frequency
Interrupt source ················· overflow of timer counter 10

Timer counter 11 : 16-bit updown counter ×  1
(highly functional inverter control [simple 6-phase PWM output], A/D conversion start)

Clock source ····················· high-speed clock (after multiplication); 1/1 of system clock frequency
Interrupt source ················· overflow of timer counter 11; underflow of timer counter 11

Connectable timer counter 0, 1, 2 timer counter 0, 4, 5
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Serial Interface Serial 0, 1 : 1 to 8-bit ×  1 (common use with half-duplex UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/2, 1/4, 1/16 of system clock, 1/2 of timer counter 3, external clock

Half-duplex UART ×  2 (common use with serial 0, 1)

I/O Pins 52 • Common use : 52 (by bit)I/O

A/D Inputs 10-bit ×  12-ch. (with S/H) : 4 channels for common use

PWM 16-bit ×  2-ch. (commen use with timer counter 6,7)
simple 6-phase PWM output 8-bit ×  1-ch.(common use with timer counter 10)
6-phase PWM output 16-bit ×  1ch. (timer counter 11)

Notes 6-phase PWM output support

Pin Assignment

MN102L59D
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* The MN102LF59D is manufactured and sold under license agreement with BULL CP8 Inc.

Note that MN102LF59D cannot be used as the IC card.

Type MN102LF59D [ES (Engineering Sample) available]

ROM (×  8-bit) 64 K

RAM (×  8-bit) 2 K

Minimum instruction execution time 100 ns (at 4.5 V to 5.5 V, 5 MHz externally, multiplied by 4 internally)

Package LQFP064-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE102L00 + PX-PRB102L59-LQFP064-P-1414

Limit
Symbol Condition

min typ max Unit
Parameter

Operating supply current

Supply current at STOP

Supply current at HALT0

                             (Ta = −20°C to +85°C , VDD =  5.0 V , VSS = 0
V)

Electric Characteriatics

Supply current

IDDopr
VI = VDD or VSS, output open

75 mA
f = 5 MHz , VDD = 5.0 V

IDDS
Pin with pull-up resistor is open

50 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30 mA
f = 5 MHz , VDD = 5.0 V, output open
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RAM (××××× 8-bit) 5 K

ROM (××××× 8-bit) 128 K

Type MN102L62G

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

100 ns (at 4.5 V to 5.5 V, 20 MHz)

Interrupts • RESET  • Watchdog  • Timer counter 0 to 5  • Timer counter 6 to 7
• Timer counter 6 to 7 compare capture A  • Timer counter 6 to 7 compare capture B
• ATC transfer finish  • External 0 to 4  • Serial ch.0, 1 transmission  • Serial ch.0, 1 reception
• NMI pin  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;

external clock
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1 (timer output, event count, A/D conversion start up)
Clock source ····················· system clock; 1/4 of low speed clock frequency; external clock;

timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 to 3 : 8-bit ×  1 (timer output, event count, UART baud rate generator)
Clock source ····················· system clock; external clock; timer counter 0 output; timer counter 1, 2 output
Interrupt source ················· underflow of timer counter 2, 3

Timer counter 4, 5 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/4 of low speed clock frequency; external clock; timer counter 0 output;

timer counter 3, 4 output
Interrupt source ················· underflow of timer counter 4, 5

Timer counter 6, 7 : 16-bit ×  1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)

Clock source ····················· system clock; external clock; timer counter 4, 5 output
Interrupt source ················· coincidence with compare capture A or at capture; coincidence with compare

capture B or at capture; underflow of timer counter 6, 7

Connectable timer counter 0 to 5

Serial Interface Serial 0 : 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;

external clock; 1/2 of timer counter 2 frequency

Serial 1 : 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;

external clock; 1/2 of timer counter 3 frequency

UART ×  2 (common use with serial 0, 1)

I2C ×  2 (single master)

I/O Pins 80 • Common use : 16 (by 8 bits), 8 (by 4 bits), 56 (by bit)I/O

A/D Inputs 8-bit ×  8-ch. (with S/H)

PWM 16-bit ×  2-ch.

Notes Burst ROM inferface support, ATC (between serial 0ch and internal RAM) support
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76PA0, IRQ0

PA1, IRQ1

PA2, IRQ2
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PA4, IRQ4

PA5,ADSEP

RST

VDD

P00,D00,AD00

P01,D01,AD01

P02,D02,AD02

P03,D03,AD03

P04,D04,AD04

P05,D05,AD05

P06,D06,AD06

P07,D07,AD07

VSS

P10,D08,AD08

P11,D09,AD09

P12,D10,AD10

P13,D11,AD11

P14,D12,AD12

P15,D13,AD13

P16,D14,AD14

P17,D15,AD15

TM2IO,P82

TM1IO,P81

TM0IO,P80

A23,WDOUT,AN7,P47

A22,STOP,AN6,P46

A21,AN5,P45

A20,AN4,P44

VSS

A19,P43

A18,P42

A17,P41

A16,P40

A15,P37

A14,P36

A13,P35

A12,P34

VDD

A11,P33

A10,P32

A09,P31

A08,P30

A07,P27

A06,P26

A05,P25

A04,P24

MN102L62G

Pin Assignment

MN102L62G

L Q F P 1 0 0 - P - 1 4 1 4       * L e a d - f r e e

See the next page for support tool.

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

75 mA
f = 20 MHz , VDD = 5.0 V

IDDS
Pin with pull-up resistor is open

50 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30 mA
f = 20 MHz , VDD = 5.0 V, output open

Operating supply current

Supply current at STOP

Supply current at HALT

                            (Ta = −40°C to +85°C , VDD =  5.0 V , VSS = 0 V)

Electric Characteriatics

Supply current
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Type MN102LP25G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 5 K

Minimum instruction execution time 100 ns (4.5 V to 5.5 V , 20 MHz)

Package LQFP100-P-1414 *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE102L00 + PX-PRB102L25-LQFP100-P-1414

Type MN102LF25Z

ROM (×  8-bit) 128 K

RAM (×  8-bit) 3 K

Minimum instruction execution time 100 ns (4.5 V to 5.5 V , 20 MHz)

Package LQFP100-P-1414 *Lead-free

Flash Memory Built-in Type

MAE00002EEM172



MN102L62G
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MN102L490A

RAM (××××× 8-bit) 3 K

ROM (××××× 8-bit) External

Type MN102L490A

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

With Main Clock operated 100 ns (at 4.5 V to 5.5 V, 20 MHz)

Interrupts • RESET  • Watchdog  • Timer counter 0 to 5  • Timer counter 6 to 7
• Timer counter 6 to 7 compare capture A  • Timer counter 6 to 7 compare capture B
• ATC transfer finish  • External 0 to 4  • Serial ch.0, 1 transmission  • Serial ch.0, 1 reception
• NMI pin  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;

external clock
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1 (timer output, event count, A/D conversion start up)
Clock source ····················· system clock; 1/4 of low speed clock frequency; external clock;

timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 to 3 : 8-bit ×  1 (timer output, event count, UART baud rate generator)
Clock source ····················· system clock; external clock; timer counter 0 output; timer counter 1, 2 output
Interrupt source ················· underflow of timer counter 2, 3

Timer counter 4, 5 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/4 of low speed clock frequency; external clock; timer counter 0 output;

timer counter 3, 4 output
Interrupt source ················· underflow of timer counter 4, 5

Timer counter 6, 7 : 16-bit ×  1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)

Clock source ····················· system clock; external clock; timer counter 4, 5 output
Interrupt source ················· coincidence with compare capture A or at capture; coincidence with compare

capture B or at capture; underflow of timer counter 6, 7

Connectable timer counter 0 to 5

Serial Interface Serial 0 : 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;

external clock; 1/2 of timer counter 2 frequency

Serial 1 : 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;

external clock; 1/2 of timer counter 3 frequency

UART ×  2 (common use with serial 0, 1)

I2C ×  2 (single master)

I/O Pins 48 • Common use : 8 (by 4 bits), 40 (by bit)I/O

A/D Inputs 8-bit ×  8-ch. (with S/H)

PWM 16-bit ×  2-ch.

Notes Burst ROM inferface support; ATC (between serial 0ch and internal RAM) support;
Main pin inputs : TTL level
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MN102L490A

Pin Assignment

MN102L490A

L Q F P 1 0 0 - P - 1 4 1 4         * L e a d - f r e e

*  U s e  o f  t h e s e  p o r t s  a r e  d i s a b l e d

P6
0,

W
A

IT

*P
61

,R
E

*P
62

, W
E

L

*P
63

, W
E

H

*P
50

, C
S0

*P
51

, C
S1

*P
52

, C
S2

*P
53

, C
S3

P5
4,

 B
R

E
Q

P5
5,

 B
R

A
C

K

*P
56

,A
L

E
, A

L
E

, B
ST

R
E

*P
57

, W
O

R
D

P2
0,

A
00

P2
1,

A
01

P2
2,

A
02

P2
3,

A
03

V
D

D

SY
SC

L
K

V
SS X

I

X
O

V
D

D

O
SC

I

O
SC

O

M
O

D
E

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

N
M

I

SB
O

1,
P7

5

SB
I1

,P
74

SB
T

1,
P7

3

SB
O

0,
P7

2

SB
I0

,P
71

SB
T

0,
P7

0

V
D

D

A
N

3,
P9

7

A
N

2,
P9

6

A
N

1,
P9

5

A
N

0,
P9

4

V
SS

T
M

7I
C

,P
93

T
M

7I
O

B
,P

92

T
M

7I
O

A
,P

91

T
M

6I
C

,P
90

T
M

6I
O

B
,P

87

T
M

6I
O

A
,P

86

V
D

D

T
M

5I
O

,P
85

T
M

4I
O

,P
84

T
M

3I
O

,P
83

27
29

31
33

35
37

39
41

43
45

47
49

26
28

30
32

34
36

38
40

42
44

46
48

50

99
97

95
93

91
89

87
85

83
81

79
77

10
0

98
96

94
92

90
88

86
84

82
80

78
76PA0, IRQ0

PA1, IRQ1

PA2, IRQ2

PA3, IRQ3

PA4, IRQ4

*PA5,ADSEP

RST

VDD

P00,D00,AD00

P01,D01,AD01

P02,D02,AD02

P03,D03,AD03

P04,D04,AD04

P05,D05,AD05

P06,D06,AD06

P07,D07,AD07

VSS

*P10,D08,AD08

*P11,D09,AD09

*P12,D10,AD10

*P13,D11,AD11

*P14,D12,AD12

*P15,D13,AD13

*P16,D14,AD14

*P17,D15,AD15

TM2IO,P82

TM1IO,P81

TM0IO,P80

A23,WDOUT,AN7,P47

A22,STOP,AN6,P46

A21,AN5,P45*

A20,AN4,P44*

VSS

A19,P43*

A18,P42*

A17,P41*

A16,P40*

A15,P37

A14,P36

A13,P35

A12,P34

VDD

A11,P33

A10,P32

A09,P31

A08,P30

A07,P27

A06,P26

A05,P25

A04,P24

Support Tool
In-circuit Emulator PX-ICE102L00 + PX-PRB102L49-LQFP100-P-1414

Limit
Symbol Condition

min typ max
UnitParameter

Operating supply current

Supply current at STOP

Supply current at HALT

(Ta = −40°C to +85°C , VDD =  5.0 V , VSS = 0 V)

Electric Characteriatics

Supply current

MAE00003EEM

IDDopr
VI = VDD or VSS, output open

75 mA
f = 20 MHz , VDD = 5.0 V

IDDS
Pin with pull-up resistor is open

50 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30 mA
f = 20 MHz , VDD = 5.0 V, output open
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MN102L610B

RAM (××××× 8-bit) 4 K

ROM (××××× 8-bit) External

Type MN102L610B

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

88.5 ns (at 4.5 V to 5.5 V, 22.6 MHz)

Interrupts • RESET  • Watchdog  • Timer counter 0 to 5  • Timer counter 6 to 7
• Timer counter 6 to 7 compare capture A  • Timer counter 6 to 7 compare capture B
• ATC transfer finish  • External 0 to 4  • Serial ch.0, 1 transmission  • Serial ch.0, 1 reception
• NMI pin  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;

external clock
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1 (timer output, event count, A/D conversion start up)
Clock source ····················· system clock; 1/4 of low speed clock frequency; external clock;

timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 to 3 : 8-bit ×  1 (timer output, event count, UART baud rate generator)
Clock source ····················· system clock; external clock; timer counter 0 output;

timer counter 1, 2 output
Interrupt source ················· underflow of timer counter 2, 3

Timer counter 4, 5 : 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/4 of low speed clock frequency; external clock; timer counter 0 output;

timer counter 3, 4 output
Interrupt source ················· underflow of timer counter 4, 5

Timer counter 6, 7 : 16-bit ×  1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)

Clock source ····················· system clock; external clock; timer counter 4, 5 output
Interrupt source ················· coincidence with compare capture A or at capture; coincidence with compare

capture B or at capture; underflow of timer counter 6, 7

Connectable timer counter 0 to 5

Serial Interface Serial 0 : 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;

external clock; 1/2 of timer counter 2 frequency

Serial 1 : 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;

external clock; 1/2 of timer counter 3 frequency

UART ×  2 (common use with serial 0, 1)

I2C ×  2 (single master)

I/O Pins 80 • Common use : 16 (by 8 bits), 8 (by 4 bits), 56 (by bit)(MN102LF61G)
48 • Common use : 8 (by 4 bits), 40 (by bit)(MN102L610B)

I/O

A/D Inputs 8-bit ×  8-ch. (with S/H)

PWM 16-bit ×  2-ch.

Notes Burst ROM inferface support, ATC (between serial 0ch and internal RAM) support

Special Ports LED drive port ×  2
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MN102L610B

Electrical Characteristics

A/D characteristics

Limit
Symbol Condition

min typ max
UnitParameter

VDD = 5 V , VSS = 0 V
ch.0 to 3 ±3

LSB
ch.4 to 7 ±4

4.248 µ s

VIA VSS VDD V

(Ta = 25°C , VDD = 5.0 V , VSS = 0 V)

A/D conversion relative error

A/D conversion time

Analog input voltage

Pin Assignment

MN102L610B

L Q F P 1 0 0 - P - 1 4 1 4        * L e a d - f r e e

* Port unusable in MN102L610B

* The MN102LF61G is manufactured and sold under license agreement with BULL CP8 Inc.  Note that MN102LF61G cannot be used as the IC card.
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A21,AN5,P45*
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Type MN102LF61G

ROM (×  8-bit) 128 K

RAM (×  8-bit) 4 K

Minimum instruction execution time 88.5 ns (at 4.5 V to 5.5 V, 22.6 MHz)

Package LQFP100-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE102L00 + PX-PRB102L53-LQFP100-P-1414
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MN102H60G , MN102H60K

MAE00005EEM

Type MN102H60G MN102H60K

RAM (×××××8-bit)

ROM (×××××8-bit) 128 K

Package

4 K

LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 0 to 7 underflow  • Timer counter 8 to 12 underflow
• Timer counter 8 to 12 compare capture A  • Timer counter 8 to 12 compare capture B
• ATC ch.0 to 3 transfer finish  • ETC ch.0 to 1 transfer finish
• External 0 to 4  • Serial ch.0 to 4 transmission  • Serial ch.0 to 4 reception  • KI pin (OR)
• A/D conversion finish

Timer Counter Timer counter 0 : 8-bit × 1 (prescaler, timer output, event count, clock supply for 16-bit timer, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; 1/4 of system clock (XI) frequency;

system clock (BOSC); TM0IO pin
Interrupt source ················ underflow of timer counter 0

Timer counter 1 : 8-bit × 1 (serial clock generator, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 1

Timer counter 2 : 8-bit × 1 (serial clock generator, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 2

Timer counter 3 : 8-bit × 1 (A/D conversion start up, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 3

Timer counter 4 : 8-bit × 1
(prescaler, serial clock generator, timer output, event count, clock supply for 16-bit timer, timer interrupts)

Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; TM4IO pin
Interrupt source ················ underflow of timer counter 4

Timer counter 5 : 8-bit × 1 (serial clock generator, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0;

system clock (BOSC)
Interrupt source ················ underflow of timer counter 5

Timer counter 6 : 8-bit × 1 (timer interrupts)
Clock source ····················· 1/4 of system clock (XI) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 6

Timer counter 7 : 8-bit × 1 (timer output, event count, timer interrupts)
Clock source ····················· 1/4 of system clock (XI) frequency; underflow of timer counter 0; TM7IO pin
Interrupt source ················ underflow of timer counter 7

Connectable timer counter 0 to 7

Timer counter 8 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM8IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM8IOA pin/TM8IOB pin (1 ×, 4 ×); TM8IC pin
Interrupt source ················ underflow of timer counter 8; timer counter 8 compare capture A;

timer counter 8 compare capture B

256 K

10 K
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MN102H60G , MN102H60K

Timer Counter (Continue) Timer counter 9 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM9IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM9IOA pin/TM9IOB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 9; timer counter 9 compare capture A;

timer counter 9 compare capture B

Timer counter 10 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM10IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM10IOA pin/TM10IOB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B

Timer counter 11 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM11IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM11IOA pin/TM11IOB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 11; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; 1/2 of system clock (BOSC) frequency;

2-phase encode of TM12IOA pin/TM12IOB pin (1 ×, 4 ×), TM12IOB pin
Interrupt source ················ underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13, 14 : 8-bit × 1 (simple PWM output)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0

Timer counter 15 : 16-bit × 1 (pulse width measurement)
Clock source ····················· system clock (BOSC); 1/2 of system clock (BOSC) frequency; underflow of

timer counter 0; TM15IB pin

Connectable timer counter 13, 14

Serial Interface Serial 0, 1 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 1 underflow frequency; 1/8, 1/2 of timer counter 2

underflow frequency; external pin

Serial 2, 3 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 4 underflow frequency; 1/8, 1/2 of timer counter 5

underflow frequency; external pin

Serial 4 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 1 underflow frequency; 1/8, 1/2 of timer counter 5

underflow frequency; external pin

UART × 2 (common use with serial 3, 4)

I2C × 2 (common use with serial 3,4; single master)

I/O Pins 82 • Common use : 46 (address data separate 8-bit mode)  • Common use : 53 (address data multiplex 8-bit mode)I/O

A/D Inputs 10-bit × 8-ch. (with S/H)

PWM 16-bit × 5-ch. (timer counter 8 to 12)

ICR 16-bit × 5-ch. (timer counter 8 to 12)

OCR 16-bit × 5-ch. (timer counter 8 to 12)

Notes Address / data multiplex bus interface, address / data separate bus interface,
8-bit / 16-bit bus width selectable

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

MAE00005EEM

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

60+10α* mA
f = 34 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

70 µA
All other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30+10α* mA
f = 34 MHz , VDD = 3.3 V, output open

Operating supply current

Supply current at STOP

Supply current at HALT

(Ta = −40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)
* ”α” depends on products.

MN102H60G, MN102H60K : α = 0
 MN102HF60G : α = 1
MN102HF60K : α = 2

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

10-bit ± 4 LSB

at 34 MHz 3.29 µ s

VIA VSS VDD V

(Ta = 25°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)

Non-linear error

A/D conversion time

Analog input voltage

A/D characteristics
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D4
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D8
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P81,TM140B
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VREF-

A19,P43

A18,P42

A17,P41

A16,P40

A15,P37,KI7

A14,P36,KI6

A13,P35,KI5

A12,P34,KI4

AVDD

A11,P33,KI3

A10,P32,KI2

A9,P31,KI1

A8,P30,KI0

A7,P27

A6,P26

A5,P25

A4,P24,TM15IA

MN102H60G ,MN102H60K

Pin Assignment

MN102H60G

MN102H60K

LQFP100-P-1414 *Lead-free

Support Tool
In-circuit Emulator PX-ICE102H60-LQFP100-P-1414

* Use 33 kΩ to 50 kΩ.

* Pin position in 16-bit bus width address data split memory extension mode.

MAE00005EEM

Type MN102HF60G, MN102HF60K

ROM (× 8-bit) 128 K / 256 K

RAM (× 8-bit) 4 K / 10 K

Minimum instruction execution time 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Package LQFP100-P-1414 *Lead-free

Flash Memory Built-in Type
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MN1021617

RAM (×××××8-bit) 4 K

ROM (×××××8-bit) 128 K

Type MN1021617

Package LQFP128-P-1818C *Lead-free, FLGA165-C-1111 *Lead-free

Minimum Instruction
Execution Time

With main clock operated 50 ns (at 3.0 V to 3.6 V, 40 MHz)
100 ns (at 2.0 V to 3.6 V, 20 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 4 to 15  • Timer counter 16, 17, 21
• Timer counter 16 to 20 compare capture A  • Timer counter 16 to 20 compare capture B
• Timer counter 21 capture A  • Timer counter 21 capture B  • Timer counter 21 capture D
• Timer counter 21 compare E  • Timer counter 21 compare F  • ATC ch.0 to 3 transfer finish
• External 0 to 7  • Serial ch.0 to 3 transmission  • Serial ch.0 to 3 reception  • KI pin (OR)
• A/D conversion finish

Timer Counter Timer counter 0 : 8-bit × 1 (prescalers)
Clock source ····················· 1/2 of system clock frequency; timer counter 1 output

Timer counter 1 : 8-bit × 1 (prescalers)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output

Timer counter 2 : 8-bit × 1 (UART baud rate generator)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output

Timer counter 3 : 8-bit × 1 (UART baud rate generator)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output; external clock input

Timer counter 4 : 8-bit × 1 (timer output, A/D conversion start up)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
Interrupt source ················ underflow of timer counter 4

Timer counter 5, 9 : 8-bit × 1 (UART baud rate generator)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
Interrupt source ················ underflow of timer counter 5, 9

Timer counter 6, 10, 11 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output
Interrupt source ················ underflow of timer counter 6, 10, 11

Timer counter 7 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output
Interrupt source ················ underflow of timer counter 7

Timer counter 8 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output;

timer counter 1 output
Interrupt source ················ underflow of timer counter 8

Timer counter 12 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input with edge; timer counter 0

output; timer counter 1 output
Interrupt source ················ underflow of timer counter 12

Timer counter 13 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
Interrupt source ················ underflow of timer counter 13

Timer counter 14 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input with edge; timer counter 0

output
Interrupt source ················ underflow of timer counter 14
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MN1021617

Timer Counter (Continue) Timer counter 15 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input with edge; timer counter 0

output
Interrupt source ················ underflow of timer counter 15

Connectable timer counter 0 to 3, 4 to 7, 8 to 11, 12 to 15

Timer counter 16, 17 : 16-bit × 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock source ····················· 1/2 of system clock frequency; external clock input (with edge, timer counter 17
only); timer counter 0 output; timer counter 1 output (timer counter 16 only)

Interrupt source ················ coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture;
underflow of timer counter 16, 17

Timer counter 18 : 16-bit × 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output;
timer counter 1 output

Interrupt source ················ coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture;
underflow of timer counter 18, 19, 20

Timer counter 19, 20 : 16-bit × 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock source ····················· 1/2 of system clock; timer counter 0 output; timer counter 1 output
Interrupt source ················ coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture;
underflow of timer counter 18, 19, 20

Timer counter 21 : 24-bit × 1 (servo control)
Clock source ····················· 1/2 of system clock frequency; timer counter 1 output
Interrupt source ················ when capturing to capture A;

when capturing to capture B;
when capturing to capture D;
when coinciding to compare E;
when coinciding to compare F

Serial Interface Serial 0, 1 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 2 frequency; 1/8, 1/2 of timer counter 5 frequency; external clock

Serial 2, 3 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 3 frequency; 1/8, 1/2 of timer counter 9 frequency; external clock

UART × 4 (common use with serial 0 to 3)

I2C × 2 (common use with serial 1, 3; single master)

I/O Pins 100 • Common use : 56 (address data separate 8-bit mode)  • Common use : 73 (address data multiplex 8-bit Mode)I/O

8 • Common use : 8Input

A/D Inputs 10-bit × 12-ch. (maximum input is 16) (with S/H)

PWM 16-bit × 5-ch. (timer counter 16 to 20)

ICR 16-bit × 5-ch., 24-bit × 1-ch. (timer counter 16 to 21)

OCR 16-bit × 5-ch., 24-bit × 1-ch. (timer counter 16 to 21)

Notes Address / data multiplex bus Interface, address / data separate bus interface,
8-bit / 16-bit bus width selectable

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

50 mA
f = 40 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

50 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

25 mA
f = 40 MHz , VDD = 3.3 V, output open

(Ta = −20°C to +70°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

Pin Assignment

MN1021617

P46,A22,CS0

P47,A23,CS1

P00,AD0,D0

P01,AD1,D1

P02,AD2,D2

P03,AD3,D3
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MN1021617

Pin Assignment (Continue)

FLGA165-C-1111 *Lead-free

The MN102F1617 is manufactured and sold under license agreement with BULL CP8 Inc.  Note that MN102F1617 cannot be used as the IC card.

* A1 has no electrode (pin).

* N.D. (not defined) has an electrode (pin) but not guaranteed for N.C. (not connected). Pay sufficient attention so as not to cause shorting with any other wiring on

the user board.

* VPP, VDD, VSS, AVDD and AVSS has multiple electrodes (pins). Electrodes having the same name are shorted internally.

Type MN102F1617

ROM (× 8-bit) 128 K

RAM (× 8-bit) 4 K

Minimum instruction execution time 62.5 ns (at 3.0 V to 3.6 V, 32 MHz)

83.3 ns (at 2.7 V to 3.6 V, 24 MHz)

Package LQFP128-P-1818C *Lead-free, FLGA165-C-1111 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE102H1617-LQFP128-P-1818C Not applicable to FLGA165-C-1111.

N.D. N.D.

PB5,SBT3,
SCL3

AVDD P81,AN1 P83,AN3 P87,AN7 AVDD P94,AN12,
TM11O

AVDD P50,/WEL

N.D. N.D.

N.D. N.D.

PB3,SBI3 VSS VREFL P85,AN5 PD5,RTP5 P93,AN11 P96,AN14,
TM15O

PC6,NBREQ P52,/RE

N.D. N.D.
VSS PB2,SBT2,

TM18IC
PB1,SBO2,
TM17IC

PB4,SBO3,
SDA3

P80,AN0 P84,AN4 AVSS P91,AN9 P95,AN13,
TM13O

PC7,
NBRACK

P51,/WEH,
/WE

VDD P54,/RAS,
/RFSH

PB0,SBI2,
TM16IC

PA4,SBO1,
SDA1

PA5,SBT1,
SCL1

VDD AVSS P86,AN6 P90,AN8 P92,AN10 P97,AN15 VSS P53,/CS2,
ALE

P56,/CS3,
/UCAS,
BIBT2

VDD

PA1,SBO0 PA3,SBI1 PA0,SBI0 PA2,SBT0 AVSS P82,AN2 PD4,RTP4 VREFH P55,/CAS,
/LCAS, BIBT1

VPP P20,A0,/KI0 P21,A1,/KI1 P23,A3,/KI3

P75,
TM18IOB,
TM21ID

P73,
TM17OB,
STOP

P77,
TM20IOA

P72, TM17OA P74, TM18OA

N.D. N.D. N.D.

P22,A2,/KI2 P26,A6,/KI6 P24,A4,/KI4 P27,A7,/KI7,
TMI17B

P25,A5,/KI5

P71,
TM16OB,
WDOUT

PD3,RTP3 VDD VDD PD2,RTP2

N.D. N.D. N.D.

P30,A8 PD7,RTP7 VPP P31,A9 PD6,RTP6

P65,IRQ5,TM
18IA

P67,IRQ7,/EX
TDK

P66,IRQ6 P70,TM16OA P64,IRQ4,
TM17IA

N.D. N.D. N.D.

P34,A12 P32,A10 P33,A11 P35,A13 PC4,TM12O,
TM8I,
TM21IA

P63,IRQ3,
TM16IB

P61,IRQ1,
TM3I

P62,IRQ2,
TM16IA

VDD P60,IRQ0 MODE0 PD0,RTP0 P05,AD5,D5 P03,AD3,D3 P36,A14 VPP P41,A17 P37,A15

VSS P76,
TM19IOA

PC0,TM4O,
TM10I

VDD PC2,TM8O,
TM6I

P15,AD13,
D13

P13,AD11,
D11

P11,AD9,D9 VSS P01,AD1,D1 P42,A18 P40,A16 VDD

/RST P57,/DUMX,
BOSC

PC5,NMI OSCO MODE2 P14,AD12,
D12

VSS P07,AD7,D7 VSS P47,A23,
/CS1

P44,A20 P45,A21 P43,A19

N.D. N.D.

VSS PC1,TM6O,
TM11I

PC3,TM10O,
TM7I,
TM21IR

P16,AD14,
D14

PD1,RTP1 P10,AD8,D8 VDD P02,AD2,D2 P46,A22,
/CS0

N.D. N.D.

N.D. N.D.

OSCI VSS MODE1 P17,AD15,D1
5

P12,AD10,
D10

P06,AD6,D6 P04,AD4,D4 VDD P00,AD0,D0

N.D.
13 12 11 10 9 8 7 6 5 4 3 2 1

A

B

C

D

E

F

G

H

J

K

L

M

N

Perspective

Minimum instruction execution time 57.1 ns (at 35 MHz)
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MN102H460B

RAM (×××××8-bit) 4 K

ROM (×××××8-bit) External

Type MN102H460B

Package LQFP128-P-1818C *Lead-free, TQFP128-P-1414B *Lead-free

Minimum Instruction
Execution Time

With main clock operated 50 ns (at 3.0 V to 3.6 V, 40 MHz)
100 ns (at 2.0 V to 3.6 V, 20 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 4 to15  • Timer counter 16, 17, 21
• Timer counter 16 to 20 compare capture A  • Timer counter 16 to 20 compare capture B
• Timer counter 21 capture A  • Timer counter 21 capture B  • Timer counter 21 capture D
• Timer counter 21 compare E  • Timer counter 21 compare F  • ATC ch.0 to 3 transfer finish
• External 0 to 7  • Serial ch.0 to 3 transmission  • Serial ch.0 to 3 reception  • KI pin (OR)
• A/D conversion finish

Timer Counter Timer counter 0 : 8-bit × 1 (prescalers)
Clock source ····················· 1/2 of system clock frequency; timer counter 1 output

Timer counter 1 : 8-bit × 1 (prescalers)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output

Timer counter 2, 3 : 8-bit × 1 (UART baud rate generator)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output

Timer counter 4 : 8-bit × 1 (timer output, A/D conversion start up)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output;

timer counter 1 output
Interrupt source ················ underflow of timer counter 4

Timer counter 5, 9 : 8-bit × 1 (UART baud rate generator)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
Interrupt source ················ underflow of timer counter 5, 9

Timer counter 6, 10, 11 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output
Interrupt source ················ underflow of timer counter 6, 10, 11

Timer counter 7 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output
Interrupt source ················ underflow of timer counter 7

Timer counter 8 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output;

timer counter 1 output
Interrupt source ················ underflow of timer counter 8

Timer counter 12 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input with edge;

timer counter 0 output; timer counter 1 output
Interrupt source ················ underflow of timer counter 12

Timer counter 13 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
Interrupt source ················ underflow of timer counter 13

Timer counter 14 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock; external clock input with edge; timer counter 0 output
Interrupt source ················ underflow of timer counter 14
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MN102H460B

Timer Counter (Continue) Timer counter 15 : 8-bit × 1 (timer output)
Clock source ····················· 1/2 of system clock frequency; external clock input with edge; timer counter 0

output
Interrupt source ················ underflow of timer counter 15

Connectable timer counter 0 to 3, 4 to 7, 8 to 11, 12 to 15

Timer counter 16, 17 : 16-bit × 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock source ····················· 1/2 of system clock frequency; external clock input (with edge, timer counter 17
only); timer counter 0 output; timer counter 1 output (timer counter 16 only)

Interrupt source ················ coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture;
underflow of timer counter 16, 17

Timer counter 18, 19, 20: 16-bit × 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock source ····················· 1/2 of system clock frequency; external clock input; timer counter 0 output;
timer counter 1 output

Interrupt source ················ coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture;
underflow of timer counter 18, 19, 20

Timer counter 21 : 24-bit × 1 (servo control)
Clock source ····················· 1/2 of system clock frequency; timer counter 1 output
Interrupt source ················ when capturing to capture A;

when capturing to capture B;
when capturing to capture D;
when coinciding to compare E;
when coinciding to compare F

Serial Interface Serial 0, 1 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 2; 1/8, 1/2 of timer counter 5; external clock

Serial 2, 3 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 3; 1/8, 1/2 of timer counter 9; external clock

UART × 4 (common use with serial 0 to 3)

I2C × 2 (common use with serial 1, 3; single master)

I/O Pins 55 • Common use : 55 (use of full address, address data separate 16-bit mode)
• Common use : 72 (use of address 16-bit, address data multiplex 16-bit mode)

I/O

8 • Common use : 8Input

A/D Inputs 10-bit × 12-ch. (maximum input is 16) (with S/H)

PWM 16-bit × 5-ch. (timer counter 16 to 20)

ICR 16-bit × 5-ch., 24-bit × 1-ch. (timer counter 16 to 21)

OCR 16-bit × 5-ch., 24-bit × 1-ch. (timer counter 16 to 21)

Notes Address / data multiplex bus interface, address / data separate bus interface,
8-bit / 16-bit bus width selectable

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics
Supply  current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

50 mA
f = 40 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

50 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

25 mA
f = 40 MHz , VDD = 3.3 V, output open

(Ta = −20°C to +70°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT

Pin Assignment

MN102H460B

P46,A22, CS0

P47,A23, CS1

P00,AD0,D0

P01,AD1,D1

P02,AD2,D2

P03,AD3,D3

VDD

VSS

P04,AD4,D4

P05,AD5,D5

P06,AD6,D6

P07,AD7,D7

P10,AD8,D8

P11,AD9,D9

P12,AD10,D10

PD0,RTP0

PD1,RTP1

P13,AD11,D11

P14,AD12,D12

P15,AD13,D13

P16,AD14,D14

P17,AD15,D15

MODE0

MODE1

MODE2

PC3,TM10O,TM7I,TM21IR

PC2,TM8O,TM6I

PC1,TM6O,TM11I

VDD

OSCI

OSCO

VSS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

127 125 123 121 119 117 115 113
128 126 124 122 120 118 116 114

111 109 107 105 103 101 99 97
112 110 108 106 104 102 100 98

96

95

94

93

92

91

90

89

88

87

86

85

84

83

82

81

80

79

78

77

76

75

74

73

72

71

70

69

68

67

66

65

P52, RE

P51, WEH,WE

P50, WEL

PC7,NBRACK

PC6,NBREQ

P97,AN15,TM20IB

P96,AN14,TM15O,TM19IB

P95,AN13,TM13O,TM2I

P94,AN12,TM11O,TM4I

AVDD

VrefH

P93,AN11

P92,AN10

P91,AN9

P90,AN8

PD5,RTP5

PD4,RTP4

P87,AN7

P86,AN6

P85,AN5

P84,AN4

P83,AN3

P82,AN2

P81,AN1

P80,AN0

VrefL

AVSS

VSS

VDD

PB5,SBT3,SCL3

PB4,SBO3,SDA3

PB3,SBI3
34 36 38 40 42 44 46 48

33 35 37 39 41 43 45 47
50 52 54 56 58 60 62 64

49 51 53 55 57 59 61 63

P5
7,

/D
U

M
X

,B
O

SC

PC
5,

N
M

I

R
ST

PC
0,

T
M

4O
,T

M
10

I

P7
6,

T
M

19
IO

A

P6
0,

IR
Q

0

P6
1,

IR
Q

1,
T

M
3I

P6
2,

IR
Q

2,
T

M
16

IA

P6
3,

IR
Q

3,
T

M
16

IB

P6
4,

IR
Q

4,
T

M
17

IA

P6
5,

IR
Q

5,
T

M
18

IA

P6
6,

IR
Q

6

P6
7,

IR
Q

7,
 E

X
T

D
K

P7
0,

T
M

16
O

A

P7
1,

T
M

16
O

B
,W

D
O

U
T

PD
2,

R
T

P2

PD
3,

R
T

P3

V
D

D

P7
7,

T
M

20
IO

A

P7
2,

T
M

17
O

A

P7
3,

T
M

17
O

B
,S

T
O

P

P7
4,

T
M

18
O

A

P7
5,

T
M

18
IO

B
,T

M
21

ID

PA
0,

SB
I0

PA
1,

SB
O

0

PA
2,

SB
T

0

PA
3,

SB
I1

PA
4,

SB
O

1,
SD

A
1

PA
5,

SB
T

1,
SC

L
1

PB
0,

SB
I2

,T
M

16
IC

PB
1,

SB
O

2,
T

M
17

IC

PB
2,

SB
T

2,
T

M
18

IC

P4
5,

A
21

P4
4,

A
20

P4
3,

A
19

P4
2,

A
18

P4
1,

A
17

P4
0,

A
16

P3
7,

A
15

P3
6,

A
14

PC
4,

T
M

12
O

,T
M

8I
,T

M
21

IA

V
D

D
(V

PP
)

P3
5,

A
13

P3
4,

A
12

P3
3,

A
11

P3
2,

A
10

P3
1,

A
9

PD
7,

R
T

P7

PD
6,

R
T

P6

P3
0,

A
8

P2
7,

A
7,

 K
I7

,T
M

I1
7B

P2
6,

A
6,

 K
I6

P2
5,

A
5,

 K
I5

P2
4,

A
4,

 K
I4

P2
3,

A
3,

 K
I3

P2
2,

A
2,

 K
I2

P2
1,

A
1,

 K
I1

P2
0,

A
0,

 K
I0

P5
6,

 C
S3

, U
C

A
S,

B
IB

T
2

P5
5,

 C
A

S,
 L

C
A

S,
B

IB
T

1

P5
4,

 R
A

S,
 R

FS
H

V
SS

V
D

D

P5
3,

 C
S2

,A
L

E

LQFP128-P-1818C *Lead-free

TQFP128-P-1414B *Lead-free
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MN102H460B

Support Tool
In-circuit Emulator PX-ICE102H46-LQFP128-P-1818C

PX-ICE102H46-TQFP128-P-1414B

Minimum instruction execution time 57.1 ns (at 30 MHz)
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RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package

External

5 K

LQFP128-P-1818C *Lead-free

MN102L360C

MN102L360C

Minimum Instruction
Execution Time

100 ns (at 4.5 V to 5.5 V, 20 MHz)

Interrupts • RESET  • Watchdog  • Timer counter 0 to 5  • Fixed-length serial ch.0,1 transmission
• Fixed-length serial ch.0,1 reception  • Timer counter 6 to 7  • Timer counter 6 to 7 compare capture A
• Timer counter 6 to 7 compare capture B  • ATC transfer finish  • External 0 to 7  • Serial ch.0,1 transmission
• Serial ch.0,1 reception  • NMI pin  • A/D conversion finish

Timer Counter Timer counter 0: 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;

external clock
Interrupt source ················· timer counter 0 underflow

Timer counter 1: 8-bit ×  1 (timer output, even count, A/D conversion start)
Clock source ····················· system clock; 1/4 of low speed clock frequency; external clock; timer counter 0 output
Interrupt source ················· timer counter 1 underflow

Timer counter 2 to 3: 8-bit ×  1 (timer output, event count, UART baud rate generation)
Clock source ····················· system clock; external clock; timer counter 0 output; timer counter 1, 2 output
Interrupt source ················· timer counter 2, 3 underflow

Timer counter 4,5: 8-bit ×  1 (timer output, event count)
Clock source ····················· 1/4 of low speed clock frequency; external clock; timer counter 0 output;

timer counter 3, 4 output
Interrupt source ················· timer counter 4, 5 underflow

Timer counter 6, 7: 16-bit ×  1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)

Clock source ····················· system clock; external clock; timer counter 4, 5 output
Interrupt source ················· coincidence with compare capture A or at capture; coincidence with compare

capture B or at capture; underflow of timer counter 6, 7

Connectable timer counter 0 to 5

Serial Interface Serial 0: 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; external

clock; 1/2 of timer counter 2 frequency
I2C mode (master transmission/reception is possible in the single master system.)

Serial 1: 7, 8-bit ×  1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source ····················· 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; external

clock; 1/2 of timer counter 3 frequency
I2C mode (master transmission/reception is possible in the single master system.)

Fixed-length serial 0: 8-bit ×  1
Clock source ····················· external clock
Sending direction ·············· LSB

Fixed-length serial 1: 8-bit ×  1
Clock source ····················· external clock
Sending direction ·············· LSB

I/O Pins 83 • Common use: 8 (by 4 bits), 75 (by bit)I/O

A/D Inputs 8-bit ×  8-ch. (with S/H)

MAE00008EEM190



MN102L360C

D/A Outputs 8-bit ×  2-ch.

PWM 16-bit ×  2-ch.

Notes Burst ROM interface support, ATC ( between serial 0 ch and built-in RAM) support

Pin Assignment

LQFP128-P-1818C *Lead-free

* Port unusable

PB
3

PB
4

PB
5

PB
6

PB
7

V
D

D
P6

0,
W

A
IT

*P
61

,R
E

P6
2,

W
E

L
P6

3,
W

E
H

*P
50

,C
S0

P5
1,

C
S1

P5
2,

C
S2

P5
3,

C
S3

P5
4,

B
R

E
Q

P5
5,

B
R

A
C

K
*P

56
,A

L
E

,A
L

E
,B

ST
R

E
*P

57
,W

O
R

D
V

SS
P2

0,
A

00
P2

1,
A

01
P2

2,
A

02
P2

3,
A

03
V

D
D

SY
SC

L
K

V
SS X

I
X

O
V

D
D

O
SC

I
O

SC
O

M
O

D
E

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

PD3,IRQ7
PD2,IRQ6
PD1,IRQ5
PD0
TM5IO,P85
TM4IO,P84
TM3IO,P83
TM2IO,P82
TM1IO,P81
TM0IO,P80
A23,WDOUT,P47
A22,STOP,P46
A21,P45
A20,P44
VSS
A19,P43
A18,P42
A17,P41
A16,P40
A15,P37
A14,P36
A13,P35
A12,P34
VDD
A11,P33
A10,P32
A09,P31
A08,P30
A07,P27
A06,P26
A05,P25
A04,P24

96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65

SF
I1

,P
C

4
SF

T
1,

PC
3

SF
O

0,
PC

2
SF

I0
,P

C
1

SF
T

0,
PC

0
V

D
D

N
M

I

SB
O

1,
P7

5
SB

I1
,P

74
SB

T
1,

P7
3

SB
O

0,
P7

2
SB

I0
,P

71
SB

T
0,

P7
0

V
D

D
A

N
7,

PO
7

A
N

6,
PO

6
A

N
5,

PO
5

A
N

4,
PO

4
V

SS
A

N
3,

P9
7

A
N

2,
P9

6
A

N
1,

P9
5

A
N

0,
P9

4
V

D
D

T
M

7I
C

,P
93

T
M

7I
O

B
,P

92
T

M
7I

O
A

,P
91

T
M

6I
C

,P
90

T
M

6I
O

B
,P

87
T

M
6I

O
A

,P
86

97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

PC5,SFO1
PC6,DA0
PC7,DA1

VSS
PA0,IRQ0
PA1,IRQ1
PA2,IRQ2
PA3,IRQ3
PA4,IRQ4

*PA5,ADSEP
RST

VDD(VPP)
P00,D00,AD00
P01,D01,AD01
P02,D02,AD02
P03,D03,AD03
P04,D04,AD04
P05,D05,AD05
P06,D06,AD06
P07,D07,AD07

VSS
*P10,D08,AD08
*P11,D09,AD09
*P12,D10,AD10
*P13,D11,AD11
*P14,D12,AD12
*P15,D13,AD13
*P16,D14,AD14
*P17,D15,AD15

PB0
PB1
PB2

See the next page for support tool.

MN102L360C

Limit
Symbol Condition

min typ max
UnitParameter

Operating supply current

Supply current at STOP

Supply current at HALT

(Ta = −40°C to +85°C , VDD =  5.0 V , VSS = 0 V)

Electric Characteriatics

Supply current

IDDopr
VI = VDD or VSS, output open

75 mA
f = 20 MHz , VDD = 5.0 V

IDDS
Pin with pull-up resistor is open

50 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30 mA
f = 20 MHz , VDD = 5.0 V, output open
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Type MN102LP36Z

ROM (×  8-bit) 128 K

RAM (×  8-bit) 10 K

Minimum instruction execution time 100 ns (at 4.5 V to 5.5 V, 20 MHz)

Package LQFP128-P-1818C *Lead-free

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE102L00 + PX-PRB102L36-LQFP128-P-1818C
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MN102H55G

RAM (×××××8-bit) 4 K

ROM (×××××8-bit) 128 K

Type MN102H55G

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 0 to 7 underflow  • Timer counter 8 to 12 underflow
• Timer counter 8 to 12 compare capture A  • Timer counter 8 to 12 compare capture B
• ATC ch.0 to 3 transfer finish  • ETC ch.0 to 1 transfer finish
• External 0 to 4  • Serial ch.0 to 4 transmission  • Serial ch.0 to 4 reception  • KI pin (OR)
• A/D conversion finish

Timer Counter Timer counter 0 : 8-bit × 1 (prescaler, timer output, event count, clock supply for 16-bit timer, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; 1/4 of system clock (XI) frequency;

system clock (BOSC); TM0IO pin
Interrupt source ················ underflow of timer counter 0

Timer counter 1 : 8-bit × 1 (serial clock generator, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 1

Timer counter 2 : 8-bit × 1 (serial clock generator, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 2

Timer counter 3 : 8-bit × 1 (A/D conversion start, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 3

Timer counter 4 : 8-bit × 1
(serial clock generator, timer output, event count, clock supply for 16-bit timer, timer interrupts)

Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; TM4IO pin
Interrupt source ················ underflow of timer counter 4

Timer counter 5 : 8-bit × 1 (serial clock generator, timer interrupts)
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 0;

system clock (BOSC)
Interrupt source ················ underflow of timer counter 5

Timer counter 6 : 8-bit × 1 (timer interrupts)
Clock source ····················· 1/4 of system clock (XI) frequency; underflow of timer counter 0, 4
Interrupt source ················ underflow of timer counter 6

Timer counter 7 : 8-bit × 1 (timer output, event count, timer interrupts)
Clock source ····················· 1/4 of system clock (XI) frequency; underflow of timer counter 0; TM7IO pin
Interrupt source ················ underflow of timer counter 7

Connectable timer counter 0 to 7

Timer counter 8 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM8IB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM8IA pin/TM8IB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 8; timer counter 8 compare capture A;

timer counter 8 compare capture B
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MN102H55G

Timer Counter (Continue) Timer counter 9 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM9IB pin; 1/2 of system clock (BOSC);

2-phase encode of TM9IA pin/TM9IB pin (1 ×, 4 ×); TM9IC pin
Interrupt source ················ underflow of timer counter 9; timer counter 9 compare capture A;

timer counter 9 compare capture B

Timer counter 10 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM10IB pin; 1/2 of system clock (BOSC);

2-phase encode of TM10IA pin/TM10IB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B

Timer counter 11 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM11IB pin; 1/2 of system clock (BOSC);

2-phase encode of TM11IA pin/TM11IB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 11; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12 : 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 0, 4; TM12IB pin; 1/2 of system clock (BOSC);

2-phase encode of TM12IA pin/TM12IB pin (1 ×, 4 ×)
Interrupt source ················ underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13, 14 : 8-bit × 2 (simple PWM output)
Clock source ····················· 1/2 of system clock (BOSC); underflow of timer counter 0

Timer counter 15 : 16-bit × 1 (pulse width measurement)
Clock source ····················· system clock (BOSC); 1/2 of system clock (BOSC);

underflow of timer counter 0; TM15IB pin

I/O Pins 82 • Common use : 46 (address data separate 8-bit mode)  • Common use : 53 (address data multiplex 8-bit mode)I/O

A/D Inputs 10-bit × 8-ch. (with S/H)

D/A Outputs 8-bit × 2-ch.

PWM 16-bit × 5-ch. (timer counter 8 to 12)

ICR 16-bit × 5-ch. (timer counter 8 to 12)

OCR 16-bit × 5-ch. (timer counter 8 to 12)

Notes Address / data multiplex bus interface, address / data separate bus interface,
8-bit / 16-bit bus width selectable

See the next page for electrical characteristics, pin assignment and support tool.

Serial Interface Serial 0, 1 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 1 underflow; 1/8, 1/2 of timer counter 2 underflow;

external pin

Serial 2, 3 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 4 underflow; 1/8, 1/2 of timer counter 5 underflow;

external pin

Serial 4 : 8-bit × 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 1 underflow; 1/8, 1/2 of timer counter 5 underflow;

external pin

UART × 2 (common use with serial 3, 4)

I2C × 2 (common use with serial 3,4; single master)
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

50 mA
f = 34 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

70 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

23 mA
f = 34 MHz , VDD = 3.3 V, output open

(Ta = −40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)

Operating supply current

Supply current at STOP

Supply current at HALT
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MN102H55G

Pin Assignment

MN102H55G

LQFP100-P-1414       *Lead-free

Type MN102HF55G

ROM (× 8-bit) 128 K

RAM (× 8-bit) 4 K

Minimum instruction execution time 66.6 ns (at 3.0 V to 3.6 V, 30 MHz)

Package LQFP100-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE102H55-LQFP100-P-1414
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76PA0,IRQ0

PA1,IRQ1

PA2,IRQ2

PA3,IRQ3

PA4,IRQ4,TM15IB

(ADSEP)

RST

VDD

D0

D1

D2

D3

D4

D5

D6

D7

VSS

D8

D9

D10

D11

D12

D13

D14

D15

P82,TM0IO,SBT3,1CL3,SBI2

P81,DAC1

P80,DAC0

A23,P47,AN7,WDOUT

A22,P46,AN6,STOP

A21,P45,AN5

A20,P44,AN4

VREF-

A19,P43

A18,P42

A17,P41

A16,P40

A15,P37,KI7

A14,P36,KI6

A13,P35,KI5

A12,P34,KI4

AVDD

A11,P33,KI3

A10,P32,KI2

A9,P31,KI1

A8,P30,KI0

A7,P27

A6,P26

A5,P25

A4,P24,TM15IA

* Use 33 kΩ to 50 kΩ

* Pin position in 16-bit bus width address data split memory extension mode.
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MN102H730F , MN102H73G , MN102H73K

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package TQFP128-P-1414B *Lead-free TQFP128-P-1414A *Lead-free

Minimum Instruction
Execution Time

With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 0 to 9 underflow  • Timer counter 10 to 14 underflow
• Timer counter 10 to 14 compare capture A  • Timer counter 10 to 14 compare capture B
• ATC ch.0 to 1 transfer finish  • ETC ch.0 to 1 transfer finish
• External 0 to 7  • Serial ch.0 to 3 transmission  • Serial ch.0 to 3 reception  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM0IO pin;

system clock (BOSC)
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM1IO pin;

timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin;

timer counter 1 output
Interrupt source ················· underflow of timer counter 2

Timer counter 3 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM3IO pin;

timer counter 2 output
Interrupt source ················· underflow of timer counter 3

Timer counter 4 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin;

system clock (BOSC)
Interrupt source ················· underflow of timer counter 4

Timer counter 5 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM5IO pin;

timer counter 4 output
Interrupt source ················· underflow of timer counter 5

Timer counter 6 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin;

timer counter 5 output
Interrupt source ················· underflow of timer counter 6

Timer counter 7 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin;

timer counter 6 output
Interrupt source ················· underflow of timer counter 7

Timer counter 8 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; system clock (BOSC);

1/4 of system clock (XI) frequency; TM8IO pin
Interrupt source ················· underflow of timer counter 8

External

MN102H730F

128 K

10 K 10 K

MN102H73G

256 K

12 K

MN102H73K
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MN102H730F , MN102H73G , MN102H73K

Timer Counter (Continue) Timer counter 9 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; 1/64 of system clock (BOSC) frequency;

TM9IO pin; timer counter 8 output
Interrupt source ················· underflow of timer counter 9

Timer counter 10 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM10IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM10IOA pin/TM10IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B
Timer counter 11 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source ····················· underflow of timer counter 8, 9; TM11IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM11IOA pin/TM11IOB pin (1 × , 4 × )

Interrupt source ················· underflow of timer counter 11; timer counter 11 compare capture A;
timer counter 11 compare capture B

Timer counter 12 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM12IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM12IOA pin/TM12IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM13IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM13IOA pin/TM13IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 13; timer counter 13 compare capture A;

timer counter 13 compare capture B

Timer counter 14 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM14IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM14IOA pin/TM14IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 14; timer counter 14 compare capture A;

timer counter 14 compare capture B

I/O Pins 104 • Common use : 59 (use of full address, address data separate 16-bit mode)
• Common use : 76 (use of address 16-bit, address data separate 8-bit mode)

I/O

Serial Interface Serial 0, 1 : 8-bit ×  1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow

frequency;  external pin

Serial 2, 3 : 8-bit ×  1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow

frequency;  external pin

UART ×  4 (common use with serial 0 to 3)

I2C ×  2 (common use with serial 1,3; single master)

Multiply-and-Accumulate 16-bit sign ×  16-bit sign +  40-bit sign

MAE00010FEM

A/D Inputs 10-bit ×  12-ch. (with S/H)

D/A Outputs 8-bit ×  4-ch.

PWM 16-bit ×  5-ch. (timer counter 10 to 14)

ICR 16-bit ×  5-ch. (timer counter 10 to 14)

OCR 16-bit ×  5-ch. (timer counter 10 to 14)

Notes Address / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

60+10α * mA
f = 34 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

70 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30+10α * mA
f = 34 MHz , VDD = 3.3 V, output open

Operating supply current

Supply current at STOP

Supply current at HALT

(Ta = −40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)

* ”α” depends on products .

MN102H73G/73K/730F α  = 0

MN102HF73G α  = 1

MN102HF73K α  = 2
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MN102H730F ,  MN102H73G , MN102H73K

Support Tool
In-circuit Emulator PX-ICE102H73-128P1414

Pin Assignment

TQFP128-P-1414A *Lead-free

TQFP128-P-1414B *Lead-free

* Use 4.7 kΩ to 10 kΩ.

MN102H730F

MN102H73G

MN102H73K

Type MN102HF73G, MN102HF73K

ROM (×  8-bit) 128 K / 256 K

RAM (×  8-bit) 10 K / 12 K

Minimum instruction execution time 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Package TQFP128-P-1414B *Lead-free

Flash Memory Built-in Type
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PB2,SBT2,TM12IC
PB1,SBO2,TM11IC
PB0,SBI2,TM10IC

*PA5,SBT1
*PA4,SBO1

PA3,SBI1
PA2,SBT0
PA1,SBO0
PA0,SBI0
P75,TM12IOB
P74,TM14IC
P73,TM11IOB,STOP
P72,TM14IOB
P77,TM14IOA
VDD
PD3,TM3IO,DMAREQ0
PD2,TM2IO,DMAACK0
P71,TM13IC,WDOUT
P70,TM13IOB
WAIT,P67,IRQ7
P66,IRQ6
P65,TM12IOA,IRQ5
P64,TM11IOA,IRQ4
P63,TM10IOB,IRQ3
P62,TM10IOA,IRQ2
P61,TM3IO,IRQ1
P60,IRQ0
P76,TM13IOA
PC0,TM9IO
RST
NMI
BOSC
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MN102H930F

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package               LQFP100-P-1414 *Lead-free             MLGA100-L-1010 *Lead-free

Minimum Instruction
Execution Time

With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 0 to 9 underflow  • Timer counter 10 to 14 underflow
• Timer counter 10 to 14 compare capture A  • Timer counter 10 to 14 compare capture B
• ATC ch.0 to 3 transfer finish  • External 0 to 4  • Serial ch.0 to 4 transmission
• Serial ch.0 to 4 reception  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM0IO pin;

system clock (BOSC)
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9;

timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin;

timer counter 1 output
Interrupt source ················· underflow of timer counter 2

Timer counter 3 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM3IO pin;

timer counter 2 output
Interrupt source ················· underflow of timer counter 3

Timer counter 4 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin;

system clock (BOSC)
Interrupt source ················· underflow of timer counter 4

Timer counter 5 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9;

timer counter 4 output
Interrupt source ················· underflow of timer counter 5

Timer counter 6 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin;

timer counter 5 output
Interrupt source ················· underflow of timer counter 6

Timer counter 7 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin;

timer counter 6 output
Interrupt source ················· underflow of timer counter 7

Timer counter 8 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; system clock (BOSC);

1/4 of system clock (XI) frequency; TM8IO pin
Interrupt source ················· underflow of timer counter 8

External

MN102H930F
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Timer Counter (Continue) Timer counter 9 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM9IO pin;

timer counter 8 output
Interrupt source ················· underflow of timer counter 9

Timer counter 10 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM10IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM10IOA pin/TM10IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B
Timer counter 11 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source ····················· underflow of timer counter 8, 9; TM11IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM11IOA pin/TM11IOB pin (1 × , 4 × )

Interrupt source ················· underflow of timer counter 11; timer counter 11 compare capture A;
timer counter 11 compare capture B

Timer counter 12 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM12IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM12IOA pin/TM12IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM13IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM13IOA pin/TM13IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 13; timer counter 13 compare capture A;

timer counter 13 compare capture B

Timer counter 14 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM14IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM14IOA pin/TM14IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 14; timer counter 14 compare capture A;

timer counter 14 compare capture B

I/O Pins 63 • Common use : 43 (use of full address, address data separate 16-bit mode)
• Common use : 57 (use of address 16-bit, address data separate 8-bit mode)

I/O

Serial Interface Serial 0, 1 : 8-bit ×  1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow

frequency;  external pin

Serial 2, 3 : 8-bit ×  1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow

frequency;  external pin

UART ×  4 (common use with serial 0 to 3)

I2C ×  2 (common use with serial 1,3; single master)

MAE00020BEM

A/D Inputs 10-bit ×  12-ch. (with S/H)

D/A Outputs 8-bit ×  4-ch.

PWM 16-bit ×  5-ch. (timer counter 10 to 14)

ICR 16-bit ×  5-ch. (timer counter 10 to 14)

OCR 16-bit ×  5-ch. (timer counter 10 to 14)

Notes Address / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

60 mA
f = 34 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

70 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30 mA
f = 34 MHz , VDD = 3.3 V, output open

Operating supply current

Supply current at STOP

Supply current at HALT

(Ta = −40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)

MAE00020BEM204



MN102H930F

Support Tool
In-circuit Emulator PX-ICE102H930F-LQFP100-P-1414

Pin Assignment

MAE00020BEM

LQFP100-P-1414 *Lead-free

MLGA100-P-1010 *Lead-free

MN102H930F

74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

AD7,A7 76 50 MODE

AD8,A8 77 49 OSCO

AD9,A9 78  48 OSCI

AD10,A10 79 47 VDD

AD11,A11 80 46 XO

VSS 81 45 PB2,XI

AD12,A12 82 44 VSS
AD13,A13 83 43 PB1,/NMI

AD14,A14 84  42 VDD

AD15,A15 85 41 /RST

TM0O,A16,P40 86 40 PB0,BOSC

TM2O,A17,P41 87 39 PA5,ADSEP

TM3O,A18,P42 88 38 PA4,/IRQ4,TM14IC

TM4O,A19,P43 89 37 PA3,/IRQ3,TM13IC

VDD 90 36 PA2,/IRQ2,TM12IC

AN0,A20,P44 91 35 PA1,/IRQ1,TM11IC

AN1,A21,P45 92 34 PA0,/IRQ0,TM10IC

STOP,AN2,A22,P46 93 33 P77,TM9IO

WDOUT,AN3,A23,P47 94 32 P76,TM8IO

/CS0 95 31 P75,SBO1,SDA1,TM7IO

/CS1,P51 96 30 P74,SBI1,TM6IO

/CS2,P52 97 29 P73,SBT1,SCL1,TM4IO

/CS3,P53 98 28 P72,SBO0,TM3IO

M14IOA,/DMAREQ0,/BREQ,/WR,P54 99 27 P71,SBI0,TM2IO

TM14IOB,/DMAACK0,/BRACK,P55 100 26 P70,SBT0,TM0IO
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MN102H950F

RAM (××××× 8-bit)

ROM (××××× 8-bit)

Type

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 0 to 9 underflow  • Timer counter 10 to 14 underflow
• Timer counter 10 to 14 compare capture A  • Timer counter 10 to 14 compare capture B
• ATC ch.0 to 3 transfer finish  • External 0 to 4  • Serial ch.0 to 4 transmission
• Serial ch.0 to 4 reception  • A/D conversion finish

Timer Counter Timer counter 0 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM0IO pin;

system clock (BOSC)
Interrupt source ················· underflow of timer counter 0

Timer counter 1 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9;

timer counter 0 output
Interrupt source ················· underflow of timer counter 1

Timer counter 2 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin;

timer counter 1 output
Interrupt source ················· underflow of timer counter 2

Timer counter 3 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM3IO pin;

timer counter 2 output
Interrupt source ················· underflow of timer counter 3

Timer counter 4 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin;

system clock (BOSC)
Interrupt source ················· underflow of timer counter 4

Timer counter 5 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9;

timer counter 4 output
Interrupt source ················· underflow of timer counter 5

Timer counter 6 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin;

timer counter 5 output
Interrupt source ················· underflow of timer counter 6

Timer counter 7 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin;

timer counter 6 output
Interrupt source ················· underflow of timer counter 7

Timer counter 8 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; system clock (BOSC);

1/4 of system clock (XI) frequency; TM8IO pin
Interrupt source ················· underflow of timer counter 8

External

MN102H950F
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Timer Counter (Continue) Timer counter 9 : 8-bit ×  1
Clock source ····················· 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM9IO pin;

timer counter 8 output
Interrupt source ················· underflow of timer counter 9

Timer counter 10 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM10IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM10IOA pin/TM10IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B
Timer counter 11 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source ····················· underflow of timer counter 8, 9; TM11IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM11IOA pin/TM11IOB pin (1 × , 4 × )

Interrupt source ················· underflow of timer counter 11; timer counter 11 compare capture A;
timer counter 11 compare capture B

Timer counter 12 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM12IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM12IOA pin/TM12IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM13IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM13IOA pin/TM13IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 13; timer counter 13 compare capture A;

timer counter 13 compare capture B

Timer counter 14 : 16-bit ×  1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· underflow of timer counter 8, 9; TM14IOB pin; 1/2 of system clock (BOSC)

frequency; 2-phase encode of TM14IOA pin/TM14IOB pin (1 × , 4 × )
Interrupt source ················· underflow of timer counter 14; timer counter 14 compare capture A;

timer counter 14 compare capture B

I/O Pins 63 • Common use : 43 (use of full address, address data separate 16-bit mode)
• Common use : 57 (use of address 16-bit, address data separate 8-bit mode)
• Common use : 56 (use of full address, address data separate 16-bit mode)
• Common use : 63 (use of address 16-bit, address data separate 8-bit mode)

I/O

Serial Interface Serial 0, 1 : 8-bit ×  1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow

frequency;  external pin

Serial 2, 3 : 8-bit ×  1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source ····················· 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow

frequency;  external pin

UART ×  4 (common use with serial 0 to 3)

I2C ×  2 (common use with serial 1,3; single master)

MAE00021AEM

A/D Inputs 10-bit ×  12-ch. (with S/H)

D/A Outputs 8-bit ×  4-ch.

PWM 16-bit ×  5-ch. (timer counter 10 to 14)

ICR 16-bit ×  5-ch. (timer counter 10 to 14)

OCR 16-bit ×  5-ch. (timer counter 10 to 14)

Notes Address / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface
Address / data multiplex bus interface support

See the next page for electrical characteristics, pin assignment and support tool.
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Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

60 mA
f = 34 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

70 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30 mA
f = 34 MHz , VDD = 3.3 V, output open

Operating supply current

Supply current at STOP

Supply current at HALT

(Ta = −40°C to +85°C , VDD = AVDD = 3.3 V , VSS = AVSS = 0 V)
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MN102H950F

Support Tool
In-circuit Emulator PX-ICE102H930F-LQFP100-P-1414

Pin Assignment

MAE00021AEM

LQFP100-P-1414 *Lead-free
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MN102H74D, MN102H74F, MN102H74G

RAM (×××××8-bit)

ROM (×××××8-bit)

Type

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

With main clock operated 83.3 ns (at 3.0 V to 3.6 V, 12 MHz)

Interrupts • RST pin  • Watchdog  • NMI pin  • Timer counter 0 to 9 underflow  • Timer counter 10 to 13 under/overflow
• Timer counter 10 to 13 compare capture A  • Timer counter 10 to 13 compare capture B
• ATC ch.0 to 3 transfer finish  • External 0 to 5  • Serial ch.0 to 3 transmission  • Serial ch.0 to 3 reception
• A/D conversion finish  • USB general-purpose  • USBSOF  • USB end points 1 to 8

Timer Counter Timer counter 0: 8-bit × 1 (timer output, event count, timer interrupt)
Clock source ····················· SYSCLK; XI; prescaler 0; TM0IO pin
Interrupt source ················ Timer counter 0 underflow

Timer counter 1: 8-bit × 1 (timer output, event count, timer interrupt)
Clock source ····················· SYSCLK; prescaler 0; TM1IO pin
Interrupt source ················ Timer counter 1 underflow

Connectable Timer counters 0 to 1

Timer counter 2: 8-bit × 1 (timer output, event count, timer interrupt, A/D conversion start)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 3 underflow;

timer counter 4 underflow; TM2IO pin
Interrupt source ················ Timer counter 2 underflow

Timer counter 3: 8-bit × 1 (timer output, event count, timer interrupt)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow;

timer counter 4 underflow; TM3IO pin
Interrupt source ················ Timer counter 3 underflow

Timer counter 4: 8-bit × 1 (timer output, event count, timer interrupt)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow;

timer counter 3 underflow; TM4IO pin
Interrupt source ················ Timer counter 4 underflow

USB Functions Conforms to USB1.1.
USB transceiver built-in
Full-speed (12 Mbps) supported.
9 end points (FIFO built-in independently)
FIFO size

(EP0, 1, 2, 3, 4, 5, 6, 7, 8): 64, 128, 128, 128, 128, 128, 128, 128, 128 bytes
• EP0

Control transfer
IN/OUT (two ways)

• EP1 to EP8
Interrupt/Bulk/Isochronous transfer supported.
Settable to IN or OUT.
Double Buffering function supported.

When the MAXP size is set to a half or less of the MAXFIFO size for each EP, the Double Buffering function is
made valid automatically.

MAE00011DEM
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MN102H74D, MN102H74F,  MN102H74G

Timer Counter (Continue) Timer counter 5: 8-bit × 1 (timer output, event count, timer interrupt)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow;

timer counter 3 underflow; timer counter 4 underflow; TM5IO pin
Interrupt source ················ Timer counter 5 underflow

Connectable Timer counters 2 to 5

Timer counter 6: 8-bit × 1 (timer output, event count, timer interrupt, serial clock generation)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 7 underflow;

timer counter 8 underflow; TM6IO pin
Interrupt source ················ Timer counter 6 underflow

Timer counter 7: 8-bit × 1 (timer output, event count, timer interrupt, serial clock generation)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow;

timer counter 8 underflow; TM7IO pin
Interrupt source ················ Timer counter 7 underflow

Timer counter 8: 8-bit × 1 (timer output, event count, timer interrupt, serial clock generation)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow;

timer counter 7 underflow; TM8IO pin
Interrupt source ················ Timer counter 8 underflow

Timer counter 9: 8-bit × 1 (timer output, event count, timer interrupt)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow;

timer counter 7 underflow; timer counter 8 underflow; TM9IO pin
Interrupt source ················ Timer counter 9 underflow

Connectable Timer counters 6 to 9

Timer counter 10: 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; timer counter 2 or 3 underflow; 2-phase encoding of

TM10IOA/TM10IOB pin (1×, 4×); TM10IOB pin
Interrupt source ················ Timer counter 10 under/overflow; timer counter 10 compare capture A;

timer counter 10 compare capture B

Timer counter 11: 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; timer counter 8 or 9 underflow; 2-phase encoding of

TM11IOA/TM11IOB pin (1×, 4×); TM11IOB pin
Interrupt source ················ Timer counter 11 under/overflow; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12: 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; timer counter 4 or 5 underflow; 2-phase encoding of

TM12IOA/TM12IOB pin (1×, 4×); TM12IOB pin
Interrupt source ················ Timer counter 12 under/overflow; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13: 16-bit × 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock source ····················· SYSCLK; 1/8 of SYSCLK; timer counter 6 or 7 underflow; 2-phase encoding of

TM13IOA/TM13IOB pin (1×, 4×); TM13IOB pin
Interrupt source ················ Timer counter 13 under/overflow; timer counter 13 compare capture A;

timer counter 13 compare capture B

See the next page for electric characteristics, pin assignment, and support tool.
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I/O Pins 77 • Common use : 77 (pull-up resistance specifiable)I/O

A/D Inputs 10-bit × 8-ch. (with S/H)

Special Ports USB ports (D+, D-)

Notes 4 multiply PLL built-in, generation of internal 48 MHz at external oscillation 12 MHz

ATC 4-ch
DMA transfer enabled between memory and memory or memory and peripheral register by set interrupt factor and
software activation setting
Transfer unit: bytes/word
Transfer mode: 1 word/burst (max. 128 K bytes)
Transfer addressing: source/destination pointer fix/increment
High-speed transfer enabled between USB-FIFO and internal RAM in single address mode

Serial Interface Serial 0:  8-bit × 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
  Clock source ··················· 1/2 or 1/16 of timer counter 6 underflow; external pin

Serial 1:  8-bit × 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
  Clock source ··················· 1/2 or 1/16 of timer counter 7 underflow; external pin

Serial 2:  8-bit × 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
  Clock source ··················· 1/2 or 1/16 of timer counter 8 underflow; external pin

Serial 3:  8-bit × 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
  Clock source ··················· 1/2 or 1/16 of timer counter 9 underflow; external pin

UART × 2 (common use with serial 0 to 3)

I2C × 2 (common use with serial 0, 1; single master)

Electrical Characteristics
Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDDopr
VI = VDD or VSS, output open

65+10α* mA
f = 12 MHz , VDD = 3.3 V

IDDS
Pin with pull-up resistor is open

70 µA
all other input pins and Hi-Z state input/output

IDDH
pins are simultaneously applied VDD or VSS  level

30+10α* mA
f = 12 MHz , VDD = 3.3 V, output open

Operating supply current

Supply current at STOP

Supply current at HALT

                         (Ta = −20°C to +70°C , VDD =  3.3 V , VSS = 0 V)
* ”α” depends on products. MN102H74D, MN102H74F, MN102H74G: α = 0

MN102HF74G: α = 1
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Support Tool
In-circuit Emulator PX-ICE102H74-LQFP100-P-1414

Pin Assignment

LQFP100-P-1414       *Lead-free

* Use 4.7 kΩ to 10 kΩ.

Type MN102HF74G [ES (Engineering Sample) available]

ROM (× 8-bit) 128 K

RAM (× 8-bit) 4 K

Minimum instruction execution time 83.3 ns (at 3.0 V to 3.6 V, 12 MHz)

Package LQFP100-P-1414 *Lead-free

Flash Memory Built-in Type
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PB0,IRQ0
PB1,IRQ1
PB2,IRQ2
PB3,IRQ3
PB4,IRQ4
PB5,IRQ5

RST
VDD

P00,D00
P01,D01
P02,D02
P03,D03
P04,D04
P05,D05
P06,D06
P07,D07

VSS

P10,D08,(TM2IO)
P11,D09,(TM3IO)
P12,D10,(TM4IO)
P13,D11,(TM5IO)
P14,D12,(TM6IO)
P15,D13,(TM7IO)
P16,D14,(TM8IO)
P17,D15,(TM9IO)

CS3S,(TM9IO),SBT3,P72
CS2S,(TM8IO),SBO3,P71
CS1S,(TM7IO),SBI3,P70
CS0S,(TM6IO),A23,P47
(TM5IO),A22,P46
(TM4IO),A21,P45
(TM3IO),A20,P44
VSS

(TM2IO),A19,P43
A18,P42
A17,P41
A16,P40
A15,P37
A14,P36
A13,P35
A12,P34
VDD

A11,P33
A10,P32
A09,P31
A08,P30
A07,P27
A06,P26
A05,P25
A04,P24

MN102H74D, MN102H74F, MN102H74G
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MN102L35G

RAM (××××× 8-bit) 5 K

ROM (××××× 8-bit) 144 K

Type MN102L35G

Package
(Conventional Package)

SDIP064-P-0750C *Lead-free

(SDIP064-P-0750)

Minimum Instruction
Execution Time

167 ns (at 4.75 V to 5.25 V, 12 MHz)

Interrupts External (4 lines)
Internal (23 lines) : Timer ×  8, A/D ×  1, Undefined command ×  1, RESET ×  1, OSD ×  2, Serial ×  2,

I2C ×  1, Caption ×  2, Remote control ×  1, Address coincidence ×  4

Timer Counter 8-bit timer ×  2
16-bit timer ×  2
Watchdog timer:  17-bit ×  1

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / I2C (master) / UART ×  1

Caption • Built-in sync separator ×  2

I/O Pins 49 • Common useI/O

1 • Common useInput

A/D Inputs 8-bit ×  8-ch. (with S/H)

D/A Outputs 4-bit ×  4-ch. (analog R, G, B, YM output)

PWM 8-bit ×  6-ch.

Special Ports Remote control reception

CRTC 3-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in

Electrical Characteristics

D/A characteristics

Limit
Symbol Condition

min typ max
UnitParameter

IFS RL = 200 Ω , VREF = 1.2 V, RIREF = 1.2 kΩ 4.5 5.0 5.5 mA

VO RL = 200 Ω , VREF = 1.2 V, RIREF = 1.2 kΩ 1.1 V

NLE RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ ±  0.5 LSB

DNLE RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ ±  0.5 LSB

IFS      VREF = 1.2 V, RIREF = 1.2 kΩ, Error from 4-channel average IFS ±  5 %

(Ta = 25°C , VDD = AVDD = 5.0 V , VSS = 0 V , fosc = 4 MHz)

D/A full-scale output current

D/A output voltage setting range

D/A non-linear error

D/A differential non-linear error

D/A channel interval error
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MN102L35G

Pin Assignment

MN102L35G

VSS

OSC2

OSC1

VDD

P57,SCL0

P56,SDA0

P55,SBT

P54,SBI,SBD   

P53,IRQ0

P52,IRQ1,VSYNC

P51,RST

P50,SBO

TEST

VCOI

PDO

AVDD

P61,YM,DAYMOUT

VREF

IREF

COMP

P60,B,DABOUT

P47,G,DAGOUT

P46,R,DAROUT

P45,YS

P44,STOP

P43,HSYNC

VSS

P42,OSDXI

OSDXO

P41,TM1IO

P40,TM0IO

P37,TM3IC

P00,PMIN

P01,SDA1

P02,SCL1

P03,ADIN0

P04,ADIN1

P05,ADIN2

P06,ADIN3

P07,ADIN4

P10,ADIN5,IRQ2

P11,ADIN6,IRQ3

P12,ADIN7

P13

P14

P15,PWM0

P16,PWM1

P17,PWM2

P20,PWM3

P21,PWM4

P22,PWM5

P23,CREF1

P24,VPH1

VDD

P25,CREF0

P26,VPH0

P27,VCP

P30,CVBS0

P31,CVBS1

P32,TM2IOA

P33,TM2IOB

P34,TM2IC

P35,TM3IOA

P36,TM3IOB
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S D I P 0 6 4 - P - 0 7 5 0 C         * L e a d - f r e e

( S D I P 0 6 4 - P - 0 7 5 0 )

Type MN102LP35Z

ROM (×  16-bit) 144 K

RAM (×  16-bit) 5 K

Minimum instruction execution time 167 ns (at 4.75 V to 5.25 V, 12 MHz)

Package SDIP064-P-0750C *Lead-free

(Conventional Package) (SDIP064-P-0750)

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE102L00 + PX-PRB102L35-SDIP064-P-0750

(      ) : Conventmonal Package
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MN102H75K

RAM (××××× 8-bit) 8 K

ROM (××××× 8-bit) 256 K

Type MN102H75K

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

83 ns (at 3.0 V to 3.6 V, 12 MHz)

Interrupts External (6 lines)
Internal (30 lines) : Timer ×  11, A/D ×  1, Undefined command ×  1, RESET ×  1, OSD ×  2, Serial ×  4,

I2C ×  1, Caption ×  4, Remote control ×  1, Address coincidence ×  4

Timer Counter 8-bit timer ×  4
16-bit timer ×  2
Watchdog timer:  17-bit ×  1

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / I2C (master) / UART ×  2

Caption • Built-in sync separator ×  2

I/O Pins 66 • Common useI/O

A/D Inputs 8-bit ×  12-ch. (with S/H)

D/A Outputs 4-bit ×  4-ch. (analog R, G, B, YM output)

PWM 8-bit ×  7-ch.

Special Ports Remote control reception

CRTC 3-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in

Electrical Characteristics

D/A characteristics

Limit
Symbol Condition

min typ max
UnitParameter

IFS RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ 4.5 5.0 5.5 mA

VO RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ 0.9 1.1 V

NLE RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ ±  0.5 LSB

DNLE RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ ±  0.5 LSB

IFS      VREF = 1.2 V, RIREF = 1.2 kΩ, Error from 4-channel average IFS ±  5 %

(Ta = 25°C , VDD = AVDD = 3.3 V , VSS = 0 V , fosc = 4 MHz)

D/A full-scale output current

D/A output voltage setting

range

D/A non-linear error

D/A differential non-linear error

D/A channel interval error
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 MN102H75K

Type MN102HF75K

ROM (×  16-bit) 256 K

RAM (×  16-bit) 8 K

Minimum instruction execution time 83 ns (at 3.0 V to 3.6 V, 12 MHz)

Package QFP084-P-1818E *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE102H75-QFP084-P-1818E

Pin Assignment

QFP084-P-1818E *Lead-free

*1: 5 V dielectric Nch open drain output pin

*2 :  MN102H75K (VDD), MN102HF75K (VPP)

MN102H75K
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MN102H85K

RAM (××××× 8-bit) 8 K

ROM (××××× 8-bit) 256 K

Type MN102H85K

Package
(Conventional Package)

SDIP064-P-0750C *Lead-free

(SDIP064-P-0750)

Minimum Instruction
Execution Time

83 ns (at 3.0 V to 3.6 V, 12 MHz)

Interrupts External (6 lines)
Internal (30 lines) : Timer ×  11, A/D ×  1, Undefined command ×  1, RESET ×  1, OSD ×  2, Serial ×  4,

I2C ×  1, Caption ×  4, Remote control ×  1, Address coincidence ×  4

Timer Counter 8-bit timer ×  4
16-bit timer ×  2
Watchdog timer:  17-bit ×  1

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / I2C (master) / UART ×  2

Caption • Built-in sync separator ×  2

I/O Pins 50 • Common useI/O

A/D Inputs 8-bit ×  12-ch. (with S/H)

D/A Outputs 4-bit ×  4-ch. (analog R, G, B, YM output)

PWM 8-bit ×  7-ch.

Special Ports Remote control reception

CRTC 3-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in

Electrical Characteristics

D/A characteristics

Limit
Symbol Condition

min typ max
UnitParameter

IFS RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ 4.5 5.0 5.5 mA

VO RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ 0.9 1.1 V

NLE RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ ±  0.5 LSB

DNLE RL = 200 Ω, VREF = 1.2 V, RIREF = 1.2 kΩ ±  0.5 LSB

IFS      VREF = 1.2 V, RIREF = 1.2 kΩ, Error from 4-channel average IFS ±  5 %

(Ta = 25°C , VDD = AVDD = 3.3 V , VSS = 0 V , fosc = 4 MHz)

D/A full-scale output current

D/A output voltage setting range

D/A non-linear error

D/A differential non-linear error

D/A channel interval error
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 MN102H85K

Type MN102HF85K

ROM (×  16-bit) 256 K

RAM (×  16-bit) 8 K

Minimum instruction execution time 83 ns (at 3.0 V to 3.6 V, 12 MHz)

Package SDIP064-P-0750C *Lead-free

(Conventional Package) (SDIP064-P-0750 )

Support Tool

Flash Memory Built-in Type

In-circuit Emulator

Pin Assignment

SDIP064-P-0750C *Lead-free

(SDIP064-P-0750)

*1: 5 V dielectric Nch open drain output pin

*2 :  MN102H85K (VDD), MN102HF85K (VPP)

VSS

OSC2

OSC1

VDD

P61,SCL0  *1

P60,SDA0  *1

P57,SBT0

P56,SBI0,SBD0

P55,SBO0

P54,IRQ5,/VSYNC

P53,/RST

P52,IRQ4,VI0

/TEST

P51,YS

P50,SYSCLK

P47,/HSYNC

P46,OSDXI

P45,OSDXO

P44,TM5IC,HI1  *1

P43,TM5IOB,HI0  *1

P42,TM5IOA  *1

P41,TM1IO  *1

VCOI

PDO

P40,DAYMOUT,YM

P37,DABOUT,B

P36,DAGOUT,G

P35,DAROUT,R

VREF,P34

IREF

COMP

AVDD

P00,RMIN,IRQ0

*1  P01,SDA1

*1  P02,SCL1

P03,ADIN0

P04,ADIN1

P05,ADIN2

P06,ADIN3

P07,ADIN4

P10,ADIN5,IRQ1

P11,ADIN6,IRQ2

P12,ADIN7,IRQ3

P13,ADIN8,WDOUT

P14,ADIN9,STOP

P15,ADIN10,PWM0

P16,ADIN11,PWM1

P17,PWM2

P20,PWM3

P21,PWM4

P22,PWM5

P23,PWM6

P24,TM4IC,SBT1

P25,TM4IOB,SBI1,SBD1

P26,TM4IOA,SBO1

P27,TM0IO

*2  VDD(VPP)

P30,CLH

VREFHS

P31,CVBS0

VSS

P32,CVBS1

VREFLS

P33,CLL
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33

MN102H85K

PX-ICE102H85-SDIP064-P-0750

(      ) : Conventional Package
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MN102H90M

RAM 20 K

ROM 384 Kbyte or external ROM

Type MN102H90M

Package *QFP160-P-2828F *Lead-free

Minimum Instruction
Execution Time

83 ns (at 3.0 V to 3.6 V, 12 MHz)

Interrupts External (6 lines)
Internal (35 lines) : Timer ×  10, A/D ×  1, OSD ×  3, Serial ×  6,

I2C ×  3, Caption ×  4, Remote control ×  1, Address coincidence ×  4, RTC ×  3

Timer Counter 8-bit timer ×  10
Watchdog timer:  16-bit ×  1

Serial Interface I2C ×  3:  for multimaster mode, bus line (output) has 4 systems
Sync serial / I2C (master) / UART ×  3

Caption • Built-in sync separator ×  2

I/O Pins 111 • Common useI/O

A/D Inputs 8-bit ×  12-ch. (with S/H)

D/A Outputs 8-bit ×  4-ch. (general use or analog R, G, B, α  output)

PWM 8-bit ×  4-ch.

Special Ports Remote control reception, digital OSD output

CRTC 3-layer display (graphics, characters, sprites)

Notes Remote control input discriminant circuit, real time clock, hcounter built-in
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 MN102H90M

Support Tool
In-circuit Emulator PX-ICE102H90-QFP160-P-2828F

Pin Assignment

*QFP160-P-2828F *Lead-free

*: 5 V tolerant Nch open drain output pin

MN102H75K
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6
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0
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15
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15
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41
15

9
16

0

TSTMD1
P83,A20

P65,A06

P62,A03

RTCXI

P16,TM3IO

P45,HI0

V
SS

P66,A07

P64,A05
P63,A04

P61,A02
P60,A01

TEST
VDD

RTCXO

P42,VI1

MN102H90M
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P44,HI1
P43,VI0

VSS

P15,TM2IO
P14,TM1IO
P13,TM0IO

* PC3,SDA0B
* PC2,SCL0B

VSS

P41,HCCLK0
P40,HCCLK1

VDD

P37,B04
P36,B03
P35,B02
P34,B01
P33,B00
P32,G05
P31,G04
P30,G03
P27,G02
P26,G01
P25,G00

VDD

PE2,ADIN2
PE3,ADIN3

PE7,ADIN7
PF0,ADIN8,IRQ2
PF1,ADIN9,IRQ3
PF2,ADIN10,IRQ4
PF3,ADIN11,IRQ5
PC6,SDA2 *
PC7,SCL2 *
AVSS

AVDD1
PLLTST

P94,SBI1
P95,SBO1
P57,RMIN,IRQ0
VDD

OSC1
OSC2
VSS

PE0,ADIN0
PE1,ADIN1

PE5,ADIN5
PE6,ADIN6

PE4,ADIN4

PC5,SCL1 *
PD0,WDOUT,SBT2
PD1,STOP,SBI2
PD2,SBO2
P53,PWM0,CS0
P54,PWM1,CS1
P55,PWM2,CS2
P56,PWM3,CS3
P90,SBT0
P91,SBI0
P92,SBO0
P93,SBT1

CPUMD0
CPUMD1
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P2
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S
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3
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R
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R
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H
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D

0
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D
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D
04

PA
5,
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D
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0
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MN102H76G

RAM (××××× 8-bit) 4 K

ROM (××××× 8-bit) 128 K

Type MN102H76G

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

83 ns (at 3.135 V to 3.465 V, 12 MHz)

Interrupts External (7 lines)
Internal (28 lines) : Timer ×  11, A/D ×   1, Undefined command ×  1, RESET ×  1, OSD ×  2, Serial ×  2,

I2C ×  1, Caption ×   2, Remote control ×  1, Address coincidence ×  4, HSYNC×  1, VSYNC×  1

Timer Counter 8-bit timer ×  10
Watchdog timer:  17-bit ×  1

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / UART ×  1

Caption • Built-in sync separator ×  1

I/O Pins 35 • Common useI/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

PWM 8-bit ×  6-ch.

Special Ports Remote control reception

CRTC 3-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in,
build-in NTSC video signal processing circuit,  built-in 3-line comb filter

222



 MN102H76G

Support Tool
In-circuit Emulator PX-ICE102H76-QFP084-P-1818E

Pin Assignment

QFP084-P-1818E *Lead-free

*5 V dielectric Nch open drain output pin

MAE00018BEM
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D
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F
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E
F
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M
P
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ROUT

VIREF

VCOMP

VMOUT

AVDD

FBPIN

AVSS

EW

VOUT

AVDD

FSCOUT

FSCIN

FPCO

AVSS

FVCOI

HOUT

HDOWN

EHTIN

BEAMIN

ABLIN

P15, RMIN, /IRQ7

*P16, SDA0

*P17, SCL0

P20, WDOUT

P21, STOP, VOUT0

P27, SBT0

P30, SBD0

P31, SBO0

*P32, SDA1

*P33, SCL1

P34, PWM0

P35, PWM1

P36, PWM2

DVDD

DVSS

P22, SYSCLK

*P23, TM5IO

*P26, TM8IO
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O
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R
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R
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R
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MN102H81G

RAM (××××× 8-bit) 4 K

ROM (××××× 8-bit) 128 K

Type MN102H81G

Package QFP084-P-1818E *Lead-free

Minimum Instruction
Execution Time

83 ns (at 3.135 V to 3.465 V, 12 MHz)

Interrupts External (5 lines)
Internal (28 lines) : Timer ×  11, A/D ×   1, Undefined command ×  1, RESET ×  1, OSD ×  2, Serial ×  1,

I2C ×  1, Caption ×   2, Remote control ×  1, Address coincidence ×  4, HSYNC×  1, VSYNC×  1

Timer Counter 8-bit timer ×  10
Watchdog timer:  17-bit ×  1

Serial Interface I2C ×  1:  for multimaster mode, bus line (output) has 2 systems
Sync serial / UART ×  1

Caption • Built-in sync separator ×  1

I/O Pins 30 • Common useI/O

A/D Inputs 10-bit ×  8-ch. (with S/H)

PWM 8-bit ×  6-ch.

Special Ports Remote control reception

CRTC 3-layer display (graphics, characters, splits)

Notes Remote control input discriminant circuit built-in,
build-in NTSC video signal processing circuit,  built-in 3-line comb filter
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 MN102H81G

Support Tool
In-circuit Emulator PX-ICE102H81-QFP084-P-1818E

Pin Assignment

QFP084-P-1818E *Lead-free

*5 V dielectric Nch open drain output pin

MAE00017CEM

MN102H81G
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AM3 (MN103) Series

AM3 (MN103/MN103S)  Series

The AM3 series are the 32-bit microcomputer suitable for multimedia applications such as

movie, digital audio, graphic and communications.

Both high quality and low power consumption have been achieved through use of the

C language architecture and optimized C compiler.  Combined use of the extension

calculation command features which can be applied flexibly to various multimedia

applications permits efficient system development.

Features

●●●●● 32-bit C language architecture

Simple and highly efficient command sets

High code generation efficiency of commands by 1 byte basic word length

High speed command execution by 5-step pipeline configured load/store

architecture

High speed execution of branch commands

●●●●● Extension calculation function meeting multimedia requirements

●●●●●  Optimized C language compiler that generates high-speed command

codes

■■■■■  Application



MN103000

Data RAM (×××××32-bit) 16 K-byte

Command RAM (×××××64-bit) 16 K-byte

Type MN103000

Minimum Instruction
Execution Time

17 ns (at 3.3 V to lerance = ± 5%, 60 MHz)

Interrupts • RESET  • IRQ × 8  • NMI  • Timer × 28  • SIF × 4  • DMAC × 4  • WDT  • A/D  • System error

Timer Counter Timer counter 0 to 3: 32-bit × 1
(interval timer, event count, timer output, interrupt, clock source for serial I/F, A/D conversion trigger)

Clock Source ···················· IOCLK; external clock input; underflow of timer counter
Interrupt Source ··············· underflow of timer counter 0, 1, 2, 3

Timer counter 4 to 7: 32-bit × 1
(interval timer, event count, timer output, interrupt, clock source for serial I/F)

Clock source ····················· IOCLK; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 4, 5, 6, 7

*: Configuration of each of timer counters 0 to 3 and timer counters 4 to 7 can be changed to 8-, 16- and 24-bit timer
counters.

Timer counter 8: 16-bit × 1
(interval timer, event count, toggle output (2 lines), PWM output, one-shot output, input capture (2 lines),
interrupt, DMA start, generation of timer synchronous output timing)

Clock source ····················· IOCLK; external clock input; underflow of timer counter
Interrupt source ················ overflow of timer counter 8; coincidence with compare capture (2 lines) or at

capture

Timer counter 9: 16-bit × 1
 (interval timer, event count, toggle output (2 lines), PWM output, high-speed PWM output, one-shot output, input
capture (2 lines), interrupt, DMA start, generation of timer synchronous output timing)

Clock source ····················· IOCLK; external clock input; underflow of timer counter
Interrupt source ················ overflow of timer counter 9; coincidence with compare capture (2 lines) or at

capture

Timer counter 10: 16-bit × 1
(interval timer, event count, toggle output (3 lines), PWM output (2 lines), one-shot output, input capture
(3 lines), interrupt, DMA start, 2-phase encode)

Clock source ····················· IOCLK; external clock input; 2-phase encode; underflow of timer counter
Interrupt source ················ overflow of timer counter 10; underflow of timer counter 10; coincidence with

compare capture (3 lines) or at capture

Timer counter 11: 16-bit × 1
(interval timer, event count, toggle output (4 lines), PWM output, inter-offset 3-phase PWM output, one-shot
output, input capture (4 lines), interrupt, DMA start, 2-phase encode)

Clock source ····················· IOCLK; external clock input; 2-phase encode; underflow of timer counter
Interrupt source ················ overflow of timer counter 11; underflow of timer counter 11; coincidence with

compare capture (4 lines) or at capture

Timer counter 12: 16-bit × 1
(interval timer, event count, toggle output (4 lines), PWM output (3 lines), one-shot output, input capture
(4 lines), interrupt, 2-phase encode)

Clock source ····················· IOCLK; external clock input; 2-phase encode; underflow of timer counter
Interrupt source ················ overflow of timer counter 12; underflow of timer counter 12; coincidence with

compare capture (4 lines) or at capture

Package
(Conventional Package)

QFP160-P-2828F *Lead-free

(QFP160-P-2828B)
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MN103000

Serial Interface Serial 0, 1:  7-bit, 8-bit × 2 (clock synchronous mode, start-stop synchronous mode, I2C mode)
Clock source: ···················· (clock synchronous mode, start-stop synchronous mode)

IOCLK; underflow of timer counter; external clock
(I2C mode)
IOCLK; underflow of timer counter

I/O Pins

A/D Inputs 10-bit × 8-ch.

16-bit × 5-ch.

ICR 16-bit × 15-ch. (common with OCR)

OCR 16-bit × 15-ch. (common with ICR)

Timer Synchronous Output 4-bit (synchronous output) × 2-ch.

DMAC 4-ch.

51 • Common useI/O

25 • Common useOutput

13 • Common useInput

PWM

See the next page for electrical characteristics (continue), pin assignment and support tool.

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

VDD , PVDD , AVDD = 3.3 V

VI = VDD or VSS , fosc = 15.0 MHz
IDD1

FRQS pin = Hi level
250 mA

Output open

VDD , PVDD , AVDD = 3.465 V

VI = VDD or VSS , fosc = 15.0 MHz
IDD2

FRQS pin = Hi level
50 mA

Output open

VDD , PVDD , AVDD = 3.465 V

VI = VDD or VSS , fosc = 15.0 MHz
IDD3

FRQS pin = Hi level
5 mA

Output open

VDD , PVDD , AVDD = 3.465 V

IDD4 VI = VDD or VSS , Fosc = Oscillation stopped
300 µA

Output open

(Ta = −20°C to +70°C)

Operating supply current

Supply current at SLEEP

Supply current at HALT

Supply current at stopping

Timer Counter (continue) Watchdog timer: 16-bit to 25-bit × 1
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Pin Assignment

QFP160-P-2828F        *Lead-free

(QFP160-P-2828B)

BSMOD0
RST

VDD
MMOD1
MMOD0

P53/DMR0
P52/DMK0

P51/RAS
VSS

P50/BG
RE

P40/WE0
P41/WE1
P42/WE2

VDD
P43/WE3
P44/CS0

P45/CS1/CAS1
P46/CS2/CAS2
P47/CS3/CAS3

VSS
P60/SY1OT1/DMK1
P61/SY1OT0/DMR1

P62/TM12IOB
P63/TM12IOA

P64/TM11IOF/TM6IO
P65/TM11IOE/TM4IO

VDD
P66/TM11IOD
P67/TM11IOC
P70/TM11IOB
P71/TM11IOA

P72/TM10IND/TM2IO
VSS

P73/TM10IOC
P74/TM10IOB
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MN103000

Support Tool
In-circuit Emulator PX-ICE103000-QFP160-P-2828B

On-board Development Tools

Electrical Characteristics (Continue)

A/D conversion performance

Limit
Symbol Condition

min typ max
UnitParameter

10 Bits

VREF+ = 3.3 V, VREF− = 0.0 V
± 7 LSB

A/D conversion clock = 5 MHz
± 5 LSB

2.8 µ s

(Ta = −20°C to +70°C, AVDD = 3.3 V, AVSS = 0.0 V)

Resolution

A/D conversion absolute error

A/D conversion relative error

A/D conversion time

CSIDE-MN10300 (Computex Co., Ltd, product)

(      ) : Conventional Package
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Data RAM (×××××32-bit) 8 K-byte

Command ROM (×××××64-bit) 128 K-byte

Type MN103001G

Minimum Instruction
Execution Time

17 ns (at 3.0 V to 3.6 V, 60 MHz)

Interrupts • RESET  • IRQ × 8  • NMI  • Timer × 18  • SIF × 8  • WDT  • A/D  • System error

Timer Counter Timer counter 0 to 3: 32-bit × 1
(interval timer, event count, timer output, interrupt, clock source for serial I/F, A/D conversion trigger)

Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 0, 1, 2, 3

Timer counter 4 to 7: 32-bit × 1 (interval timer, event count, timer output, PWM output, interrupt)
Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 4, 5, 6, 7

Timer counter 8 to B: 32-bit × 1
(interval timer, event count, timer output, PWM output, interrupt, clock source for serial I/F)

Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 8, 9, A, B

*:  each of timer counters 0 to 3, 4 to 7, and 8 to B can be changed to an 8-, 16-, or 24-bit timer counter.

Timer counter 10: 16-bit × 1
(interval timer, event count, PWM output, toggle output (2 lines), interrupt, input capture (2 lines), one-shot
output)

Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ overflow of timer counter 10; coincidence with compare capture (2 lines) or at

capture

Timer counter 11: 16-bit × 1 (interval timer, event count, toggle output, interrupt)
Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter

Timer counter 12: 16-bit × 1 (same functions as those of timer counter 11)

Timer counter 13: 16-bit × 1 (same functions as those of timer counter 11)

Watchdog timer: 16- to 25-bit × 1-ch.

Package LQFP100-P-1414 *Lead-free

Serial Interface Serial 0: 7-, 8-bit × 1 (clock synchronous, start-stop synchronous, I2C mode)

Serial 1, 2: 7-, 8-bit × 2 (clock synchronous mode)

Serial 3: 7-, 8-bit × 1 (start-stop synchronous mode)
Clock source ····················· (clock synchronous mode, start-stop synchronous mode)

IOCLK; underflow of timer counter; external clock
(I2C mode)
IOCLK; underflow of timer counter

I/O Pins 53 • Common useI/O

15 • Common useOutput

4 • Common useInput
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A/D Inputs 10-bit × 4-ch.

PWM 16-bit × 1-ch., 8-bit × 8-ch. (common with timer)

ICR 16-bit × 2-ch. (common with OCR)

OCR 16-bit × 2-ch., 8-bit × 8-ch. (common partially with ICR)

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

VDD , PVDD , AVDD = 3.3 V

VI = VDD or VSS

IDD1
fosc = 15.0 MHz

180 mA
CKSEL pin = Hi level

At internal = 60 MHz

Output open

VDD , PVDD , AVDD = 3.6 V

IDD4
VI = VDD or VSS

100 µA
fosc = Oscillation stopped

Output open

(Ta = −20°C to +70°C)

Operating supply current

Supply current at stopping

A/D conversion performance

Limit
Symbol Condition

min typ max
UnitParameter

10 Bits

VREF+ = 3.3 V
± 7 LSB

A/D conversion clock = 5 MHz
± 5 LSB

2.8 µ s

(Ta = −20°C to +70°C, AVDD = 3.3 V, AVSS = 0 V)

Resolution

A/D conversion absolute error

A/D conversion relative error

A/D conversion time

See the next page for pin assignment and support tool.
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Pin Assignment

LQFP100-P-1414         *Lead-free

*  VDD2 for MN103001G and VPP for MN1030F01K

MN103001G
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Type MN1030F01K

Command ROM (× 64-bit) 256 K-byte

Data RAM (× 32-bit) 8 K-byte

Minimum instruction execution time 25 ns (at 3.0 V to 3.6 V, 40 MHz)

Package  LQFP100-P-1414 *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE103001-LQFP100-P-1414

On-board Development Tools PX-ODB103S-O
CSIDE-MN10300 (Computex Co., Ltd, product)
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Data Cache 4 K-byte (2-Way)

Command Cache 4 K-byte (2-Way)

Type MN103002A

Package
(Conventional Package)

QFP160-P-2828F *Lead-free

(QFP160-P-2828B)

Minimum Instruction
Execution Time

15 ns (at 3.3 V to lerance = ± 5%, 66 MHz)

Interrupts • RESET  • IRQ0 to 7  • NMI  • Timer 0 to 8  • SIO0 to 5  • DMAC0 to 3  • WDT  • System error

Timer Counter Timer counter 0: 8-bit × 1
(timer output, 16-bit timer clock source, interval timer, event count, clock source for serial I/F0)

Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input; underflow of timer 1, 2
Interrupt source ················ underflow of timer counter

Timer counter 1: 8-bit × 1
(timer output, 16-bit timer clock source, interval timer, event count, clock source for serial I/F1)

Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input;
output of timer counter 0; underflow of timer 0, 2

Interrupt source ················ underflow of timer counter

Timer counter 2: 8-bit × 1 (timer output; interval timer; event count; clock source for serial I/F 0, 2; DMA start)
Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input;

output of timer counter 1; underflow of timer 0, 1
Interrupt source ················ underflow of timer counter

Timer counter 3: 8-bit × 1 (timer output; interval timer; event count; clock source for serial I/F 1, 2; DMA start)
Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input;

output of timer counter 2; underflow of timer 0, 1, 2
Interrupt source ················ underflow of timer counter

Timer counter 4: 16-bit × 1 (timer output, down count, interval timer, event count)
Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input;

underflow of timer 0, 1, 2
Interrupt source ················ underflow of timer counter

Timer counter 5: 16-bit × 1 (timer output, down count, interval timer, event count)
Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input;

output of timer counter 4; underflow of timer 0, 1, 2
Interrupt source ················ underflow of timer counter

Timer counter 6: 16-bit × 1
(event count, input capture, toggle output, PWM output, high-speed PWM output, up count, interval timer,
one-shot output)

Clock source ····················· 1/(1, 8, 32) of I/O clock frequency; external clock input;
underflow of timer 0, 1, 2

Interrupt source ················ overflow of timer counter; compare capture A, B

Watchdog timer × 1 (watchdog overflow output)
Clock source ····················· system clock
Interrupt source ················ overflow of watchdog timer

DMA Controller Number of channels:  4
Unit of transfer:  8/16/32 bits
Max. Transfer cycles:  65536
Starting factor:  external request, various types of interrupt, software
Transfer method:  2-bus cycle transfer, 1-bus cycle transfer
Transfer modes:  word transfer, burst transfer, intermittent transfer
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Serial Interface Serial 0: 8-bit × 1 (start-stop synchronous mode, clock synchronous mode, I2C mode)
Clock source ····················· I/O clock; timer counter 0, 2; external clock

Serial 1: 8-bit × 1 (start-stop synchronous mode, clock synchronous mode, I2C mode)
Clock source ····················· I/O clock; timer counter 1, 3; external clock

Serial 2: 8-bit × 1 (start-stop synchronous mode with CTS control)
Clock source ····················· I/O clock; timer counter 2, 3; external clock

I/O Pins 26 • Common useI/O

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

fosc = 16.6 MHz

IDD1 FRQS pin = Hi level 250 mA

Output open

fosc = 16.6 MHz

IDD2 FRQS pin = Hi level 50 mA

Output open

fosc = 16.6 MHz

IDD3 FRQS pin = Hi level 6 mA

Output open

IDD4
fosc = oscillation stopped

1.25 mA
Output open

(Ta = −20°C to +70°C, VDD = 3.3 V , VSS = 0 V)

Operating supply current

Supply current at SLEEP

Supply current at HALT

Supply current at stopping

See the next page for pin assignment and support tool.

MAF00003DEM 237



Pin Assignment

*1:  Set to open.

*2:  Pull up via the resistor.

MN103002A

A
0

A
1

A
2

A
3

V
SS A

4
A

5
A

6
A

7
V

D
D A
8

A
9

A
10

A
11

V
SS

A
12

A
13

A
14

A
15

V
D

D
A

16
A

17
A

18
A

19
V

SS
A

20
A

21
A

22
A

23
V

D
D

A
24

A
25

A
26

/C
S4

/R
A

S4
A

27
/C

S5
V

SS
A

28
/C

S6
A

29
A

30
A

31
/C

S7
V

D
D

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41

12
0

11
9

11
8

11
7

11
6

11
5

11
4

11
3

11
2

11
1

11
0

10
9

10
8

10
7

10
6

10
5

10
4

10
3

10
2

10
1

10
0 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

D15/P17
D14/P16
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VDD
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RAS2
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CS0
NMIRQ
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IRQ7
IRQ6
IRQ5
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IRQ1
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Support Tool
In-circuit Emulator PX-ICE103002-QFP160-P-2828B

ROM Emulator Partner ET-II (KMC product), ROMICE64 (Computex Co., Ltd, product)

On-board Development Tools PX-ODB103S-O
CSIDE-MN10300 (Computex Co., Ltd, product)

(      ) : Conventional Package

QFP160-P-2828F         *Lead-free

(QFP160-P-2828B)
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Data RAM (×××××32-bit)

Command ROM (×××××64-bit)

Type

Package
(Conventional Package)

256  K-byte

10 K-byte

MN103004K

MN103004K , MN103016K

QFP208-P-2828F *Lead-free , FLGA239-C-1313 *Lead-free

(QFP208-P-2828A)

Minimum Instruction
Execution Time

25 ns (at 2.7 V to 3.6 V, 40 MHz)

Interrupts • RESET  • IRQ × 8  • NMI  • Timer × 22  • Input capture × 14  • PWM × 4  • SIF × 16  • DMAC × 4  • WDT
• A/D  • System error

Timer Counter Timer counter 0 to 3: 32-bit × 1 (interval timer, event count, toggle output, interrupt, A/D conversion trigger)
Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 0, 1, 2, 3

Timer counter 4 to 7: 32-bit × 1
(interval timer, event count, toggle output, interrupt, clock source for serial I/F, generation of timer synchronous
output timing)

Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 4, 5, 6, 7

Timer counter 8 to B: 32-bit × 1
(interval timer, event count, toggle output, interrupt, clock source for serial I/F, generation of timer synchronous
output timing)

Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source ················ underflow of timer counter 8, 9, A, B

*:  each of timer counters 0 to 3, 4 to 7, and 8 to B can be changed to an 8-, 16-, or 24-bit timer counter.

Timer counter 10 to 13: 16-bit × 4 (interval timer, event count, toggle output, interrupt, DMA start)
Clock source ····················· IOCLK; IOCLK/8; IOCLK/32; external clock input;

underflow of timer counter 0, 1, 2
Interrupt source ················ underflow of timer counter 10, 11, 12, 13

Timer counter 14, 15: 16-bit × 2
(interval timer, event count, toggle output, PMW output, interrupt, input capture (2 lines), one-shot output,
external trigger start, generation of timer synchronous output timing, DMA start)

Clock source ····················· IOCLK; IOCLK/8; external clock input (2 lines);
underflow of timer counter 0, 1; 2-phase encode

Interrupt source ················ overflow of timer 14, 15; underflow of timer 14, 15; coincidence of compare
register with binary counter or at capture

Watchdog timer: 16- to 25-bit × 1

DMA Controller Number of channels: 2
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, PNM factor, serial transmission/reception factor,

A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer

256 K-byte

MN103016K

10 K-byte

FLGA239-C-1313 *Lead-free
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 MN103004K , MN103016K

Serial Interface Serial 0, 1: 7-, 8-bit × 2 (clock synchronous mode, start-stop synchronous mode, I2C mode)

Serial 2: 7-, 8-bit × 1 (start-stop synchronous mode)

Serial 3 to 7: 7-, 8-bit × 5 (clock synchronous mode)
Clock source ····················· (clock synchronous mode, start-stop synchronous mode)

IOCLK; underflow of timer counter; external clock
(I2C mode)
IOCLK; underflow of timer counter

I/O Pins 155 • Common use : 137I/O

16 • Common use : 16Input

A/D Inputs 10-bit × 16-ch.

PWM 12-, 14-bit resolution × 4-ch. (dedicated), 16-bit resolution × 2-ch. (common with timer)

ICR 28-bit × 13-ch. + 16-bit × 4-ch. (common with timer)

OCR 16-bit × 4-ch. (common with timer)

Timer Synchronous Output 4-bit (synchronous output) × 2-ch.

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

VDDH, VDDB, VDD, PVDD, AVDD = 3.0 V

IDD1
VI = VDDH (VDDB) or VSS

150 mA
At internal = 40 MHz

Output open

VDDH, VDDB, VDD, PVDD, AVDD = 3.6 V

IDD4
VI = VDDH (VDDB) or VSS

150* µA
fosc = oscillation stopped

Output open

Operating supply current

Supply current at stopping

A/D conversion performance

Limit
Symbol Condition

min typ max
UnitParameter

10 Bits

VREF+ = 3.0 V
± 7 LSB

A/D conversion clock = 5 MHz
± 5 LSB

2.8 µ s

(Ta = −20°C to +85°C, AVDD = 3.0 V, AVSS = 0 V)

Resolution

A/D conversion absolute error

A/D conversion relative error

A/D conversion time

See the next page for pin assignment and support tool.

(Ta = −20°C to +85°C)
*FLGA239-C-1313
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Pin Assignment

QFP208-P-2828F         *Lead-free

(QFP208-P-2828A)

MN103004K
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* MN103004K:VDD2, MN1030F04K: VPP

(      ) : Conventional Package
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FLGA239-C-1313 *Lead-free

Pin Assignment (Continue)

Type MN1030F04K

Command ROM (× 64-bit) 256 K-byte

Data RAM (× 32-bit) 12 K-byte

Minimum instruction execution time 25 ns (at 3.0 V to 3.6 V, 40 MHz)

Package QFP208-P-2828F *Lead-free, FLGA239-C-1313 *Lead-free

(Conventional Package) (QFP208-P-2828A)

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE103004-QFP208-P-2828A Not applicable to FLGA239-C-1313.

On-board Development Tools PX-ODB103S-O
CSIDE-MN10300 (Computex Co., Ltd, product)

* C1 has no electrode (pin).

* N.D. has an electrode (pin)

but N.C. is not guaranteed.

Please design so as not to

cause short circuit with other

wiring on the user board.

* Each of VDD, VDDB, VDDH

and VSS has multiple

electrodes (pins).

Pins having the same name

are internally shorted.

* H2: MN103004K (VDD2),

       MN103016K (VDD2),

      MN1030F04K (VPP)
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MN103S33N

Data RAM (××××× 32-bit) 24 K-byte

Command ROM (××××× 64-bit) 512 K-byte

Type MN103S33N

Package MBGA360-C-1313A *Lead-free

Minimum Instruction
Execution Time

24.3 ns (at 2.3 V to 2.7 V, 41 MHz)

Interrupts • RESET  • IRQ ×  15  • NMI  • Key input  • Timer ×  44  • Input capture ×  16  • PWM ×  8  • SIF ×  25
• DMA ×  12  • WDT  • A/D  • System error

Timer Counter 8-bit timer ×  12
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)

8-bit timer with PWM ×  8
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)
PWM generating function

16-bit timer ×  6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.

16-bit timer ×  6
Reload-down count

Watchdog timer ×  1

DMA Controller Number of channels: 4
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, PWM factor, serial transmission/reception factor,

A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer

Serial Interface Serial 0, 1, 3 to 8, A, B: start-stop synchronization/synchronization/I2C commonly used, 10 lines
Serial 2, 9: 2 lines for start-stop synchronization only, serial 2: 10 bytes containing receive FIFO

I/O Pins 169 • Common useI/O

25 • Common useInput

A/D Inputs 10-bit ×  25-ch.

PWM 12-, 14-bit resolution ×  5-ch.
output waveform value load control function provided 16-bit resolution ×  2-ch.

ICR 28-bit ×  13-ch. + 16-bit ×  6-ch. (common with timer)

OCR 16-bit ×  12-ch. (common with timer)

Timer Synchronous Output 4-bit (synchronous output) ×  2-ch.
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MN103S33N

Pin Assignment

MBGA360-C-1313A *Lead-free

* N.D. has an electrode (pin) but N.C. is not guaranteed.  Please design so as not to cause shor t circuit with other wiring on the

user board.

* Each of VDDH, VDD, VDDB, VDDF, VDD2, and VSS has multiple electrodes (pins). Connect the same electrode names to the same power supply.

*1: Connect the J3, R6, and R12 pins to the VSS for the MN103SF33N.

*2: Connect the H1 and T1 pins to the VDDF power for the MN103SF33N.
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SDCLKO

PT0,

SBI9

PS4,

SBO5

N.D.

P83,

ICR3

P60,

IRQ8

VSS

P84,

ICR4

P56,

IRQ6

P52,

IRQ2

P55,

IRQ5

P42,
PWM3,
TM2IO

VSS

P24,
D20,
SBO0

P16,

D14

VDDH

VOUT

PS3,

SBI5

PU0,
WE2,
SCAS

PS1,

SBO4

PT2,

SBT9

P81,

ICR1

P80,

ICR0

P62,

IRQ10

P54,

IRQ4

P34,
D28,
SBI3

P43,

PWM4

P41,
PWM2,
TM1IO

P37,
D31,

PWM0

P31,
D25,
SBI2

P23,
D19,
SBI0

P17,

D15

P04,

D4

VDDH

NMIRQ

LON

PU1,
WE3,
SRAS

P63,

IRQ11

P33,
D27,
SBT2

P25,
D21,
SBT0

P53,

IRQ3

VSS

VDDH

P32,
D26,
SBO2

P22,
D18,

SBTB

P20,
D16,
SBIB

P13,

D11

P14,

D12

VOUT

VDDH

P61,

IRQ9

N.C.*2
(VDDF)

P57,

IRQ7

P51,

IRQ1

P40,
PWM1,
TM0IO

P35,
D29,
SBO3

P30,
D24,
SBT1

P26,
D22,
SBI1

VSS

P01,

D1

electrode
(pin)
none

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.PVSS

VDDH

PK5,

TM35IO

PJ1,

EXMOD1

MMOD0

MMOD1

CKSEL

PK7,

TM37IO

FRQS

OSCO

VSS

VDD

PK0,

TM30IO

PK2,

TM32IO

OSCI

PK3,

TM33IO

PK4,

TM34IO

PL1,

TM4IO

PK6,

TM36IO

PL0,

TM3IO

PL2,

TM5IO

PL3,

TM6IO

PL4,

TM7IO

PL5,

PWM6

VSS

PR1,
A20,
KI1

PR2,
A21,
KI2,
SWE

PQ0,

A16

PR0,
A19,
KI0

PQ1,

A17

PR7,
KI7,

PWM5

PS0,

SBI4

PQ2,

A18

PR5,
A24,
KI5,

SDCLKI
PR3,
A22,
KI3,

SCKE

VSS

VDDH

PS2,

SBT4

PR6,
A25,
KI6

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

VSS

Perspective

N.C.*1
(VSS)

N.C.*1
(VSS)

N.C.*1
(VSS)

N.C.*2
(VDDF)

W

V

U

T

R

P

N

M

L

K

J

H

G

F

E

D

C

B

A

P02,

D2
VSS

P00,

D0

P15,

D13

P06,

D6

P07,

D7

P03,

D3

P11,

D9

P05,

D5

N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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MAF00005FEM

Type MN103SF33N

Command ROM (×  64-bit) 512 K-byte

Data RAM (×  32-bit) 24 K-byte

Minimum instruction execution time 24.3 ns (at 2.3 V to 2.7 V, 41 MHz)

Package MBGA360-C-1313A *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE103S33 Not applicable to MBGA360-C-1313A

On-board Development Tools PX-ODB103S-O
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MN103S57G

Data RAM (××××× 32-bit) 16 K-byte

Command ROM (××××× 64-bit) 128 K-byte

Type MN103S57G

Package LQFP100-P-1414 *Lead-free

Minimum Instruction
Execution Time

25.0 ns (at 3.0 V to 3.6 V, 40 MHz)

Interrupts • RESET  • IRQ ×  8  • NMI  • Timer ×  28  • SIF ×  10   • I2C ×  2
• DMA ×  12  • WDT  • A/D  • System error

Timer Counter 8-bit timer ×  10
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)

16-bit timer ×  6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.

Watchdog timer ×  1

MAF00009BEM

DMA Controller Number of channels: 4
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, serial transmission/reception factor, I2C transmission/reception

factor, external transmission request factor, A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer

Serial Interface UART/synchronous/multi-master I2C interface selective: 2
UART/synchronous interface selective: 3

I/O Pins 73 • Common useI/O

A/D Inputs 10-bit ×  12-ch.

Electrical Characteristics T.B.D.
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MN103S57G

Pin Assignment

75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51

P03/IRQ2/DREQ0/A19
P02/A18
P01/A17
P00/A16

P17/ADM15/A15
P16/ADM14/A14

VDD
P15/ADM13/A13
P14/ADM12/A12
P13/ADM11/A11
P12/ADM10/A10

P11/ADM9/A9
P10/ADM8/A8
P27/ADM7/A7
P26/ADM6/A6

VDD
VSS

P25/ADM5/A5
P24/ADM4/A4
P23/ADM3/A3
P22/ADM2/A2
P21/ADM1/A1
P20/ADM0/A0

P37/WE1
P36/WE0

VDD

VSS

P85/SBT1/TM15IOB/TM9IO/SCL1
P70/SBI3/AN8
P71/SBO3/AN9
P72/SBT3/AN10
P73/SBI4/AN11
P74/SBO4
P75/SBT4/ADTRG

EXMOD0
EXMOD1
MMOD0
MMOD1

NMIRQ
AVSS
P60/AN0
P61/AN1
P62/AN2
P63/AN3
P64/AN4/IRQ4
P65/AN5/IRQ5
P66/AN6/IRQ6
P67/AN7/IRQ7
VREFH
AVDD

P3
5/

RE
P3

4/
CS

3
P3

3/
CS

2
P3

2/
CS

1
P3

1/
CS

0
V

PP
V

D
D

P3
0/

SY
SC

LK
V

SS
P4

3/
SB

T2
P4

2/
SB

O
2

P4
1/

SB
I2

P4
0/

W
D

TO
V

F
P5

3/
D

K
P5

2/
BR

P5
1/

BG
P5

0/
CK

SE
L

RS
T

V
D

D
V

SS
O
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O

O
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I
PV

D
D

TC
PO

U
T

PV
SS

1
2
3
4
5
6
7
8
9
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11
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13
14
15
16
17
18
19
20
21
22
23
24
25

96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 7610
0 99 98 97

V
SS

V
D

D
V

SS

PA
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A
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1
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D
2
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D
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D
4
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D
5
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D
6
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D
7
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D
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Q
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D
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Q

1
P9
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D
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/T

M
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A

P9
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D
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/T
M
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B
P9

4/
D
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/T

M
11
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A

P9
5/

D
13

/T
M
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B
P9

6/
D
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/T

M
12
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A

P9
7/

D
15

/T
M
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B
P8

0/
SB

I0
/T

M
13
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A

/T
M

4I
O

P8
1/

SB
O

0/
TM
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IO

B/
TM

5I
O

/S
D

A
0

P8
2/

SB
T0

/T
M

14
IO

A
/T

M
6I

O
/S

CL
0

P8
4/

SB
O

1/
TM

15
IO

A
/T

M
8I

O
/S

D
A

1

PB
0/

IR
Q

3/
D

RE
Q

1
PA

0/
RW

SE
L/

D
0

P8
3/

SB
I1

/T
M

14
IO

B/
TM

7I
O

 

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

MN103S57G

MAF00009BEM

Type MN103SF57G

Command ROM (×  64-bit) 128 K-byte

Data RAM (×  32-bit) 16 K-byte

Minimum instruction execution time 25.0 ns (at 3.0 V to 3.6 V, 40 MHz)

Package LQFP100-P-1414A *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE103S57

On-board Development Tools PX-ODB103-O

LQFP100-P-1414 *Lead-free
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MN103S52G

Internal RAM 4 K-byte SRAM

Internal ROM 128 K-byte

Type MN103S52G

Minimum Instruction
Execution Time

25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)
25 ns (at 3.0 V to 3.6 V, 10 MHz)

*at internal 4 times oscillation used)

Package QFP100-P-1818B *Lead-free

MAF00008DEM

Interrupts • 9 external interrupts
• 42 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)

Timer Counter Ten 8-bit timers
Interval timer, Event counter, Cascading

Four 16-bit timers

Interval timer, Event counter, PWM output, Double buffer
Watch dog timer

Serial Interface UART (full duplex) / synchronous interfaces selective: 3

I/O Pins    exclusive: 8, selective: 48I/O

A/D Inputs 10-bit, 2 inputs: 2, 12 inputs: 1
Minimum conversion time 1.5us

   selective: 16Input

56

16

PWM 3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer

Electrical Characteristics T.B.D.
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MN103S52G

MAF00008DEM

Pin Assignment

Q F P 1 0 0 - P - 1 8 1 8 B         * L e a d - f r e e

P43/TM9BI
P44/TM9AO
P45/TM9BO
P46/TM10AI
P47/TM10BI

VPP
VDD2

P50/TM10AO
VSS

P51/TM10BO
VDD

P52/PWM00
P53/NPWM00

P54/PWM01
P55/NPWM01

P56/PWM02
P57/NPWM02

P60/TM12IO
P61/TM13IO
P62/PWM10
P63/PWM11
P64/PWM12
P65/PWM13
P66/PWM14
P67/PWM15

P4
2/

T
M

9A
I

P4
1/

T
M

8B
IO

P4
0/

T
M

8A
IO

P3
7/

T
M

7I
O

P3
6/

T
M

6I
O

P3
5/

Y
M

5I
O

V
D

D
P3

4/
T

M
4I

O
V

SS
P3

3/
T

M
3I

O
P3

2/
T

M
2I

O
P3

1/
T

M
1I

O
P3

0/
T

M
0I

O
P2

7/
SB

I0
P2

6/
SB

T
0

P2
5/

SB
O

0
P2

4/
SB

I1
P2

3/
SB

T
1

P2
2/

SB
O

1
P2

1/
SB

I2
P2

0/
SB

T
2

P1
7/

SB
O

2
P1

6
P1

5
P1

4/
IR

Q
08

P7
0

P7
1

P7
2

P7
3

P7
4/

IR
Q

00
P7

5/
IR

Q
01

P7
6/

IR
Q

02
P7

7/
IR

Q
03

P8
0/

A
D

IN
00

P8
1/

A
D

IN
01

P8
2/

A
D

IN
10

P8
3/

A
D

IN
11 V
SS

V
R

E
F-

P8
4/

A
D

IN
20

V
R

E
F+

V
D

D
P8

5/
A

D
IN

21
P8

6/
A

D
IN

22
P8

7/
A

D
IN

23
P9

0/
A

D
IN

24
P9

1/
A

D
IN

25
P9

2/
A

D
IN

26
P9

3/
A

D
IN

27
P9

4/
A

D
IN

28

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26

75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

P13/IRQ07
P12/IRQ06
P11/IRQ05
P10/IRQ04
P07/NRST
VSS
LON
VDD
VDD
VOUT
VOUT
VDD2
PVDD
TCPOUT
PVSS
VSS
OSCI
OSCO
VDD
TEST1
TEST2
TEST3
P97/ADIN31
P96/ADIN30
P95/ADIN29

MN103S52G

Support  Tool

Flash Memory Built-in Type Type MN103SF52G

ROM 128 K-byte

RAM 4 K-byte SRAM

Minimum instruction execution time 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)

25 ns (at 3.0 V to 3.6 V, 10 MHz)

Package QFP100-P-1818B *Lead-free

On board Debugger PX-ODB103-DO

In-circuit Emulator PX-ICE-103S52
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MN103S65G

Internal RAM 4 K-byte SRAM

Internal ROM 128 K-byte

Type MN103S65G

Minimum Instruction
Execution Time

25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)
25 ns (at 3.0 V to 3.6 V, 10 MHz)

*at internal 4 times oscillation used)

Package LQFP080-P-1414A *Lead-free

MAF00010BEM

Interrupts • 9 external interrupts
• 42 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)

Timer Counter Eight 8-bit timers
Interval timer, Event counter, Cascading

Four 16-bit timers
Interval timer, Event counter,  PWM output, Double buffer

Watch dog timer

Serial Interface UART (full duplex) / synchronous interfaces selective: 3

I/O Pins    exclusive: 2, selective: 48I/O

A/D Inputs 10-bits, 2 inputs: 2, 6 inputs: 1
Minimum conversion time 1.5us

   selective: 10Input

50

10

PWM 3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer

Electrical Characteristics T.B.D.
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T
E

ST
1

T
E

ST
2

T
E

ST
3

O
SC

O
O

SC
I

V
SS

PV
SS

PV
D

D
V

D
D

2
V

D
D

L
O

N
P0

7/
N

R
ST

P1
0/

IR
Q

04
P1

1/
IR

Q
05

P1
2/

IR
Q

06
P1

3/
IR

Q
07

P1
4/

IR
Q

08
P1

7/
SB

O
2

P2
0/

SB
T

2
P2

1/
SB

I2

1
2
3
4
5
6
7
8
9

10
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13
14
15
16
17
18
19
20

80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41

P43/TM9BI
P42/TM9AI
P41/TM8BIO
P40/TM8AIO
P37/TM7IO
P36/TM6IO
P35/TM5IO
VDD
P34/TM4IO
VSS
P33/TM3IO
P32/TM2IO
P31/TM1IO
P30/TM0IO
P27/SBI0
P26/SBT0
P25/SBO0
P24/SBI1
P23/SBT1
P22/SBO1

P64/PWM12
P65/PWM13
P66/PWM14
P67/PWM15

P74/IRQ00
P75/IRQ01
P76/IRQ02
P77/IRQ03

P80/ADIN00
P81/ADIN01

VSS
P82/ADIN10

VDD
P83/ADIN11
P84/ADIN20
P85/ADIN21
P86/ADIN22
P87/ADIN23
P90/ADIN24
P91/ADIN25

P6
3/

PW
M
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2/
PW

M
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1
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0

P5
7/
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M
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6/
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M
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5/
N
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M
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P5

4/
PW

M
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P5
3/

N
PW

M
00

P5
2/

PW
M
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V

D
D

P5
1/

T
M

10
B

O
V

SS
P5

0/
T

M
10

A
O

V
D

D
2

V
PP

P4
7/

T
M

10
B

I
P4

6/
T

M
10

A
I

P4
5/

T
M

9B
O

P4
4/

T
M

9A
O

MN103S65G

MAF00010BEM

Pin Assignment

L Q F P 0 8 0 - P - 1 4 1 4 A         * L e a d - f r e e

MN103S65G

Support  Tool

Flash Memory Built-in Type Type MN103SF65GAL

ROM 128 K-byte

RAM 4 K-byte SRAM

Minimum instruction execution time 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)

25 ns (at 3.0 V to 3.6 V, 10 MHz)

Package LQFP080-P-1414A *Lead-free

On board Debugger PX-ODB103-DO

In-circuit Emulator PX-ICE-103S52
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MN103S83D

Internal RAM 2 K-byte SRAM

Internal ROM 64 K-byte

Type MN103S83D

Minimum Instruction
Execution Time

25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)
25 ns (at 3.0 V to 3.6 V, 10 MHz)

*at internal 4 times oscillation used)

Package QFP084-P-1818E *Lead-free, LQFP080-P-1414A *Lead-free (under development)

MAF00014BEM

Interrupts • 9 external interrupts
• 40 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)

Timer Counter Eight 8-bit timers
Interval timer, Event counter, Cascading

Four 16-bit timers
Interval timer, Event counter, PWM output, Double buffer

Watch dog timer

Serial Interface Tow UART (full duplex) / synchronous interfaces selective

I/O Pins    exclusive: 5, selective: 45I/O

A/D Inputs 10-bits, 2 inputs: 2, 6 inputs: 1
Minimum conversion time 1.5us

   selective: 10Input

50

10

PWM 3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer
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MN103S83D

MAF00014BEM

Pin Assignment

QFP084-P-1818E *Lead-free

QFP084-P-1818I *Lead-free

Support  Tool

Flash Memory Built-in Type Type MN103SF65GBF, MN103SF65GAL

ROM 128 K-byte

RAM 4 K-byte SRAM

Minimum instruction execution time 25 ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)

25 ns (at 3.0 V to 3.6 V, 10 MHz)

Package QFP084-P-1818I *Lead-free, LQFP080-P-1414A *Lead-free

On board Debugger PX-ODB103-DO

In-circuit Emulator PX-ICE-103S52

LQFP080-P-1414A  *Lead-free (under development)

2 3 4 5 6 7 8 9 10 11 12 13 14 15
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A
D

IN
25

TEST1

TEST2

TEST3

OSCO

OSCI

VSS

PVSS

PVDD

VDD2

VDD

LON

P07/NRST

P10/IRQ04
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MN103S77N

Data RAM (××××× 32-bit) 32 K-byte

Command ROM (××××× 64-bit) 512 K-byte

Type MN103S77N (under development)

Package LQFP128-P-1818C *Lead-free

Minimum Instruction
Execution Time

16.7 ns (at 2.7 V to 3.6 V, 60 MHz)

Interrupts • RESET  • IRQ ×  9  • NMI  • Timer ×  28  • SIF ×  10  • I2C ×  3  • Time base timer ×  1
• DMA ×  12  • WDT  • A/D  • System error

Timer Counter 8-bit timer ×  10
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)

16-bit timer ×  6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.

Time base timer ×  1

Watchdog timer ×  1

MAF00015AEM

DMA Controller Number of channels: 4
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, serial transmission/reception factor, I2C transmission/reception

factor, external transmission request factor, A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer

Serial Interface UART/synchronous/multi-master I2C interface selective: 2
UART/synchronous interface selective: 3
Multi master I2C: 1

I/O Pins 104 • Common useI/O

A/D Inputs 10-bit ×  12-ch.

Electrical Characteristics T.B.D.

D/A Outputs 8-bit ×  4-ch.

ROM Collection 8-ch.
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MN103S77N

Pin Assignment

MAF00015AEM

Type MN103SF77R (under development)

Command ROM (×  64-bit) 1024 K-byte

Data RAM (×  32-bit) 32 K-byte

Minimum instruction execution time 16.7 ns (at 2.7 V to 3.6 V, 60 MHz)

Package LQFP128-P-1818C *Lead-free

Support Tool

Flash Memory Built-in Type

In-circuit Emulator PX-ICE103S77

On-board Development Tools PX-ODB103-DO

LQFP128-P-1818C *Lead-free
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MN103S927, MN103S92A

Internal RAM 2 K-byte SRAM

Internal ROM 16 K-byte

Type MN103S927 (under development)

Minimum Instruction
Execution Time

25 ns (at 3.0 V to 3.6 V, 10 MHz)
*at internal 4 times oscillation used)

Package LQFP064-P-1414 *Lead-free

MAF00016AEM

Interrupts • 8 external interrupts
• 18 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)

Timer Counter 8-bit timer × 4
Interval timer, Event counter, Cascading

16-bit timer × 2
Interval timer, Event counter, PWM output, Double buffer

Watch dog timer

Serial Interface Tow UART (full duplex) / synchronous interfaces selective

I/O Pins    exclusive: 11, selective: 30I/O

A/D Inputs 10-bits, 2 inputs: 1, 6 inputs: 1
Minimum conversion time 1.5 us

   selective: 8Input

41

8

PWM 3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer

32 K-byte

MN103S92A (under development)
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MN103S927, MN103S92A

MAF00016AEM

Pin Assignment

Support  Tool

Flash Memory Built-in Type Type MN103SF92G  (under development)

ROM 128 K-byte

RAM 4 K-byte SRAM

Minimum instruction execution time 25 ns (at 3.0 V to 3.6 V, 10 MHz)

Package LQFP064-P-1414 *Lead-free

On board Debugger PX-ODB103-DO

In-circuit Emulator PX-ICE-103S92

LQFP064-P-1414 *Lead-free
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MN103S97N

Data RAM (××××× 32-bit) 24 K-byte

Command ROM (××××× 64-bit) 512 K-byte

Type MN103S97N (under development)

Package MBGA255-C-1111A *Lead-free

Minimum Instruction
Execution Time

16 ns (at 1.65 V to 1.95 V, 60 MHz)

Interrupts • RESET  • IRQ ×  11  • NMI  • Key input  • Timer ×  40  • Input capture ×  16  • PWM ×  5  • SIF ×  17
• DMA ×  12  • WDT  • A/D  • System error

Timer Counter 8-bit timer ×  8
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)

8-bit timer with PWM ×  8
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)
PWM generating function

16-bit timer ×  6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.

16-bit timer ×  6
Reload-down count

Watchdog timer ×  1

DMA Controller Number of channels: 4
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, PWM factor, serial transmission / reception factor,

A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer

Serial Interface Serial 0, 1, 3 to 6: start-stop synchronization / synchronization commonly used, 6 lines
Serial 2: start-stop synchronization / synchronization commonly used: 16 bytes containing transmission/reception FIFO
I2CO: I2C serial interface, multi master transmission/reception function

I/O Pins 170 • Common useI/O

25 • Common useInput

A/D Inputs 10-bit ×  25-ch.

PWM 12-, 14-bit resolution ×  5-ch.

ICR 28-bit ×  13-ch. + 16-bit ×  6-ch. (common with timer)

OCR 16-bit ×  12-ch. (common with timer)

Timer Synchronous Output 4-bit (synchronous output) ×  2-ch.
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MN103S97N

MAF00017AEM

Electrical Characteristics

Limit
Symbol Condition

typ max
UnitParameter

VDD = 1.95 V

IDD1 VDDB, VDDH, AVDD = 3.6 V 55(TBD) 85(TBD) mA

fosc = 15 MHz, PLL = ON
Operating Supply current

A/D Converter Proformance

Limit
Conditon

min typ max
UnitParameter

10 Bits

±7(TBD) LSB

A/D Conversion clock = 5 MHz ±4(TBD) LSB

2.4 µs

(Ta = −20°C to +85°C , AVDD = 3.0 V , AVSS = 0.0 V)

Resolution

A/D coversion absolute error

A/D coversion relative error

A/D coversion time

VDD = 1.95 V

IDDH1 VDDB, VDDH, AVDD = 3.6 V 10(TBD) 20(TBD) mA

fosc = 15 MHz, PLL = ON
VDD = 1.95 V

IDD4
VDDB, VDDH, AVDD = 3.6 V

150(TBD) µA
fosc = oscillation stopped

Tj = 85°C
Supply current at STOP VDD = 1.95 V

IDDH4
VDDB, VDDH, AVDD = 3.6 V

5(TBD) µA
fosc = oscillation stopped

Tj = 85°C

(Ta = −20°C to +85°C , VSS = AVSS = 0.0 V)
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MAF00017AEM

Pin Assignment

MBGA255-C-1111A *Lead-free

* ND has an electrode (pin) but NC is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board.

Each of VDD, VDDB, VDDH, and VSS has multiple electrodes (pins). Connect the same electrode names to the same power supply.

[  ]: Not available with MN103S97N.

*1 Connect the K4 pin to the VDDH power for the MN103SF66R.

*2 Connect the K16 pins to the AVDD power for the MN103SF66R.

*3 D4, G3, G4 and G6 pins have signal electrodes for the MN103SF66R. Perform the necessary pin processing.

*4 F1 pin should be pull-down, or pull-up to the VDDH power for the MN103SF66R.

*5 E1 pin should be open for the MN103SF66R.

*6 A5, B4, B6, C4, C6, C7, D5 and E6 pins are debugging pins. Perform the necessary pin processing.

PL4 / PM1 / PM0 / PN0 / PO1 PP4 / PP7 / PQ5 / PQ7 / PP5 / PR5 / PR7 / PS5 / PT0 / 
N.D A12 / ICR1 ICR0 ICR8 D4 D7 D13 D15 D5 TM22IOB TM23IOB BG A16 N.D

ADM12

PL3 / PL6 / PM3 / PM4 / PM2 / PN2 / PP1 / PQ1 / PQ6 / PR4 / PR3 / PS3 / PS2 / PT2 / PU5 / PU7 / 
A11 / A14 / ICR3 ICR4 ICR2 ICR10 D1 D9 D14 TM22IOA TM21IOB WE2 WDOVF A18 A24 / KI7

ADM11 ADM14 KI5

PK7 / PL7 / PM7 / PM6 / PM5 / PN4 / PP3 / PQ3 / PR1 / PS1 PU1 / PU3 / PT1 / PU2 / P03 / PU0 / 
A7 / A15 / ICR7 ICR6 ICR5 ICR12 D3 D11 TM20IOB A20 / A22 / A17 A21 / D19 / A19 / 

ADM7 ADM15 KI1 KI3 KI2 SBI1 KI0

PK5 / PK4 / PO0 PN1 / PL5 / PL1 / PP0 / PP6 / PQ0 / PQ4 / PS4 / PR0 / P01 / P05 / P04 / P13 / 
A5 / A4 / ICR9 A13 / A9 / D0 D6 D8 D12 WE3 TM20IOA D17 / D21 / D20 / D27 / 

ADM5 ADM4 ADM13 ADM9 SBO0 SBT1 SBO1 SBO3

PJ5 / PL0 / PJ3 / PL2 / PK6 / PN3 / PP2 / PQ2 / PR6 / PR2 / PS0 / PU4 / P07 / P12 / PU6 / P00 / 
AS A8 / RE A10 / A6 / ICR11 D2 D10 TM23IOA TM21IOA PWM4 A23 / D23 / D26 / A25 / D16 / 

ADM8 ADM10 ADM6 KI4 SBI2 SBI3 KI6 SBI0

PI1 / PJ4 / PK3 / PK1 / PK2 / PK0 / PS6 / P10 / P11 / P14 / P06 / P02 / 
CS1 DK A3 / A1 / A2 / A0 / VDDB VDDB VDDB VSS BR D24 / D25 / D28 / D22 D18 / 

ADM3 ADM1 ADM2 ADM0 SBO2 SBT2 SBT3 SBT0

*2 PI5 / PJ1 / PJ2 / PI2 / PJ0 / P20 / P21 / *1 P16 / P15 / 
N.C RWSEL WE1 SYSCLK CS2 WE0 VSS VDDH VDD VDD SBI4 SBO4 N.C D30 VDDB D29

[ VREFH] (VDDH)

PG5 / PI0 / PI3 / PH0 / PI4 / P31 / P36 / P24 / P23 / P22 / P17 / 
AVDD AN21 CS0 CS3 AN24 CS4 VSS VDDH VDD VSS IRQ1 IRQ6 SBO5 SBI5 SBT4 D31

PG2 / PG4 / PG1 / PG6 / PG0 / PG3 / P33 / P25 / P34 / 
AN18 AN20 AN17 AN22 AN16 AN19 VSS VDDH VDD VSS IRQ3 SBT5 IRQ4 VSS VDDH OSCI

PF4 / PF0 / PG7 / PF6 / PF1 / PF5 / *3 P35 / *3 *3 P32 / 
AN12 AN8 AN23 AN14 AN9 AN13 VSS VDDH VOUT VSS N.C IRQ5 N.C N.C IRQ2 OSCO

PF2 / PE4 / PE7 / PE6 / PF3 / PE3 / P82 / P41 / P37 / P50 / P30 / *4
AN10 AN4 AN7 AN6 AN11 AN3 SY0OT2 VSS VSS VSS IRQ9 IRQ7 NMIRQ MMOD1 IRQ0 N.C

PE2 / PE0 / PE1 / PF7 / PE5 / PB1 / P90 / P80 / P66 / P72 / *6 P70 / P53 / P42 / *5
AN2 AN0 AN1 AN15 AN5 TM1IO / SBI6 SY0OT0 TM36IO TM12IO N.C TM10IO MMOD0 FRQS0 IRQ10 N.C

PWM2 [ TRCD1 ]

PD3 / PD1 / PC5 / PA0 / P94 P92 / P84 / P74 / P73 / P64 / P62 / *6 *3 P52 / P51 / P40 / 
TM25IOB TM24IOB SCL0 ADTRG SBT6 SY1OT0 TM14IO TM13IO TM34IO TM32IO N.C N.C EXMOD1 EXMOD0 IRQ8

[ EXTRG1 ]

PC1 PD0 / PB5 / PB7 / PB4 / P93 P85 / P63 / *6 *6 *6
AVSS TM24IOA TM5IO TM7IO TM4IO SY1OT1 TM33IO N.C N.C TDO N.C NRST FRQS1 N.D

[ EXTRG0 ] [ TRCCLK ] [ TRCST ]

PC3 / PD2 / PC4 / PB3 / PB6 / P95 P87 / P86 / P75 / P65 / *6 P60 / *6
PWM0 TM25IOA SDA0 TM3IO TM6IO SY1OT3 SY1OT2 TM15IO TM35IO N.C TM30IO N.C TMS TRST CKSEL / 

[ TRCD0 ] [ TRCD3 ] P55

PC2 PC0 PB2 / PB0 / P91 / P83 / P81 / P71 / P67 / P61 / *6
N.D TM2IO / TM0IO / SBO6 SY0OT3 SY0OT1 TM11IO TM37IO TM31IO N.C TCK TDI LON N.D

PWM3 PWM1 [ TRCD2 ]

12345678910111213141516
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Type MN103SF66R (under development)

Command ROM (×  64-bit) 1024 K-byte

Data RAM (×  32-bit) 40 K-byte

Minimum instruction execution time 16 ns (at 1.65 V to 1.95 V, 60 MHz)

Package MBGA255-C-1111A *Lead-free

Support Tool

Flash Memory Built-in Type

On-board Development Tools PX-ODBAMD (on-board debug unit)

MN103S97N

MAF00017AEM 263
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AM33 (MN103E) Series

AM33 (MN103E)  Series

The AM33 (MN103E) series is a group of 32-bit microprocessors suitable for

multimedia uses such as movie, voice, graphics and communication.

Its C-language-oriented architecture and C compiler which optimizes and

outputs instruction code realize high performance with minimum power consumption.

High system performance is attained by enhanced data processing capability

by DSP commands and high data transmission capacity by adoption of a

crossbar switch.

Features

●●●●● 32-bit RISC architecture

Upward compatible AM3 (MN103) microprocessor

Enhanced OS support function by MMU

Built-in DSP commands

●●●●● Elimination of bus bottleneck by the crossbar switch

2-bus configuration consisting of highly expansible general-purpose bus

and high-speed bus



MN103E010HRA, MN103E040HYB

Data Cashe

Instruction Cache 16 K-byte (4-way, set-associative)

Type MN103E040HYB

SRAM Used by Both
Instructions and Data

16 K-byte

Package FLGA424-C-1717 *Lead-free

Minimum Instruction
Execution Time

Interrupts • XIRQ × 8  • NMI  • Timer × 14  • DMAC × 4  • WDT  • A/D  • SIO × 6  • I2C × 2  • IrDA  • Softmodem
• Realtime clock  • Asynchronous bus error

Timer Counter 8-bit timer × 4 (all down counters)
Cascade connection possible (usable as a 16/24/32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Selectable as a serial interface clock

16-bit timer × 7 (down counters)
Cascade connection possible (usable as a 32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Partially selectable as a serial interface clock

16-bit timer × 1 (up counter)
Internal clock source or external clock source selectable
Input capture function (rising edge, falling edges, or both selectable)
PWM generating function (compare/capture register × 2 contained)

Watchdog timer × 1

DMA Contoroller Number of channels: 4
Transfer unit: 1/2/4/16 byte
Maximum number of bytes transferred: 1Mbyte
Start factor: External request, interrupt, software
Transfer mode: 2-bus cycle transfer
Transfer mode: Batch transfer, intermittent transfer
Addressing mode:
Source/destination each fixed, increment/decrement specification possible
Increment/decrement automatically executed according to the transfer unit

Serial Interface UART/synchronous (co-used) × 2-ch.
UART (with CTS control) × 1-ch.

I/O Pins 34 • Common use : 33I/O

FPU (floating point unit) • Data types complying with the IEEE754 standard supported
• Round to the nearest mode complying with the IEEE754 standard supported
• 32 single-precision floating point operation registers (FS0-FS31)

These can also be referenced as 16 double-precision floating point operation registers (FD0-FD30)
• Floating point operation exceptions (5 types) and floating point unload instruction exceptions complying with the

IEEE754 standard supported

Memory Management
Function

32-entry full-associative TLB loaded (instructions/data separated from each other)
Address conversion by paging (page size: 1 K-byte. 4 K-byte, 128 K-byte, 4 M-byte variable)

On-chip Bus Controller Concurrent access from three types of master devices to four types of slave devices possible

7.5 ns (at 1.8 V tolerance = ± 5%, 133 MHz)

16 K-byte (4-way, set-associative)

MAF00006EEM

MN103E010HRA

BGA292-P-2727 *Lead-free
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System Bus Interface External memory space allocation to 8 banks possible
The external interface can use the built-in memory, RAM, ROM, SDRAM interfaces

Memory Bus Interface SDRAM directly connected interface contained

Soft Modem Interface • Interface with an external AFE (analog front end)
• Output data parallel-serial conversion, input data serial-parallel conversion
• Send/receive FIFO contained (16-bit width, 16 steps)
• NCU control via the parallel IO port

See the next page for pin assignment and support tool.

MAF00006EEM

Real-time Clock • Clock/calendar function
• Interrupt: periodic, alarm, update ended
• BCD/binary accommodated
• Leap year automatic correcting function
• 24-hout/12-hour selectable
• Daylight saving time mode accommodated

A/D Converter • 10-bit charge re-distribution mode (error: ±4LSB)
• Number of channels: 8-channel

IrDA Interface • IrDA 1.0 SIR (−115.2 Kb/s, half-duplex)
• IrDA 1.1 MIR (0.576, 1.152 Mb/s, half-duplex)
• IrDA 1.1 FIR (4.0 Mbp/s, half-duplex)
• UART (−1.5 Mbp/s, full-duplex)
• 48 MHz clock input (baud rate generating function contained)

I2C Interface 2 ports
Master-slave interface (multi-master supported)
3.3 V interface (open drain output)

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD18A

VDD18 = 1.8 V ; VDD33, PVDD, AVDD, RVDD = 3.3 V
− − 460 mA

fOSC = 33.33 MHz (core 133 MHz) ; FRQS[1:0] = 0.0 ; Output open

IDD18D

VDD18 = 1.89 V ; VDD33, PVDD, AVDD, RVDD = 3.465 V
− − 50 mA

fOSC = Stop ;  FRQS[1:0] = 0.0 ; Output open ; Tj = 70°C

Operating supply current

Supply current at stopping

(Ta = −20°C to +70°C)

A/D conversion performance

Limit
Symbol Condition

min typ max
UnitParameter

− − 10 Bi t

VREFH = 3.3 V − − ± 4 LSB

Conversion reference clock = 4.166 MHz − − ± 4 LSB

2.6 − − µs

(Ta = −20°C to +70°C, AVDD = 3.3 V ± 0.165 V, AVSS = 0 V)

Resolution

A/D conversion relative error

A/D conversion differential non-linear  error

A/D conversion time
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Pin Assignment

FLGA424-C-1717 *Lead-free

* ND has an electrode (pin) but N.C. is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board.

* The NDs on the four corners are the lands intended for reinforcement. You are required to connect them to the PCB.

* NP (No pin.) has no electrode.

VSS

VSS

VSS

VSS

VSS

ND

VSS

ND ND ND ND

ND ND ND ND

SA29 SA31

ND

XSWE3 SD31 XSCS7 SD30 XSAS SD23 SD22 SD17 SD16 SD9 SD8 SD3 SD4 PIO5[1] PIO5[2]

PIO0[7] PIO5[0]

PIO1[4] PIO1[2]

RCLKI XSCS3 XSWE0 XSWE2 XSCS0 XSCS4 SD28 SD25 SD24 SD18 VDD33 SD15 SD11 SD10 VDD33 AN1 AN3 AN7

RCLKO PIO2[0]

PIO2[4] PIO2[2]

PIO2[1]

PIO2[3]

PWROK ND ND ND SD26 SD20 SD13 SD12 SD7 SD2 SD0 SD5 PIO0[1] PIO0[5]ND ND ND AN5

RVDD ND ND AN6 AN0

SA27 SA26 SA24 ND ND ND VDD33 VDD18 VDD33 VDD33 VDD33 VDD33 VDD18 TRCD2 TRCD7 ND ND ND TRCD5 TMS

SA25 SA20 SA28 MA4 MA1 MA7 MA13 MA11 MA12 XMBE0 MD9 MD4 MD12 MD1 MD15 TRCD4 TRCD0 EXTRG

SA30 MA3 MA5 MA0 MA8 MA14 XMCS1 SDCKE XMWE XMCAS MD6 MD10 MD11 MD2 MD14 TRCD3 TRCD6

NP MA2 MA6 MA10 MA9 XMCS0 XMRAS SDCLK XMBE1 MDK MD8 MD5 SDCKI MD3 MD13 MD0

ND PIO0[3]

PIO0[4]

PIO0[6]

PIO3[2] PIO3[3]

PIO3[0] PIO3[1]

PIO4[0] PIO4[2]

PIO4[1] PIO3[4]

PIO4[3]

PIO0[0]

PIO0[2]

XIRQ7

XIRQ4 SBT2

SBO0 XIRQ5 XNMI

SBO1 XIRQ0

VDD33 XRESET

TRCST VDD33 XIRQ3

SBI1 SBI2 SBO2

XRSTOUT

SBT0

TRST
MOD

ND

ND TRCD1

TCPOUT XSDK ND

PVDD SSZ0 XSBG VDD33

PVSS SA4 SA2 XSCS5

OSCI SA10 SA5 VDD33

OSCO SA17 SA11 SA0

SYSCLK SA18 SA12 XSRE

SRXW SSZ1 VDD33

XSBR SA1 SA3 SA14

VDD18 SA6 SA7 SA8

SA9 SA13 SA15 SA22

SA16 SA19 SA21 ND

VDD18 SA23 VDD33 ND

MD7

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

XSWE1 XSCS6 XSCS2 XSCS1 SD29 SD27 VDD18 SD21 SD19 SD14 VDD18 SD6 SD1 CLK48 PIO1[3] PIO1[1] PIO1[0]

VREFH

AVSS

AN2

TDO

TRCCLK

AN4

AVDD

XIRQ2

XIRQ6

VDD18

XIRQ1

VDD18

SBT1

SBI0

TCK

TDI

ND

ND

ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND

A B C D E F G H J K L M N P R T U V W Y AA

21

20

19

18

17

16

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

Perspective
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MAF00006EEM

Pin Assignment(Continue)

Support Tool
ROM Emulator PARTNER-ETII (KMC product)

On-board Development Tools PX-ODB103E-J (On-board debug unit)
PX-ODB-AMT-20 (Trace unit)
PARTNER-J (KMC product)

BGA292-P-2727  *Lead-free

TRCD6

TRCD3

TRCD7

MD0

MD13

MD3

sdcki

MD5

MD8

MD7

MDK

XMBEl

SDCLK

XMRAS

XMCS0

MA9

MA10

MA6

MA2

SA30

20

19

18

17

16

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

A B C D E F G H J K L M N P R T U V W Y

TRCD1

EXTRG

TRCD4

TRCD2

TRC
CLK

MD14

MD2

MD11

MD10

MD6

XMCAS

XMWE

SDCKE

XMCE1

MA14

MA8

MA0

MA5

MA3

SA29

TDO

TCK

TRCD0

TRCD5

TRCST

MD15

MD1

MD12

MD4

MD9

XMBE0

MA12

MA11

MA13

MA7

MA1

MA4

SA31

SA28

SA27

TRST
MOD

PIO4[0]

TDI

VSS

VSS

VSS

VD33

VD18

VDD33

VSS

VDD33

VSS

VDD18

VDD33

VDD33

VSS

VSS

SA26

SA25

SA24

PIO4[2]

PIO3[0]

TMS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

SA23

SA21

SA20

SA22

SA19

SA18

SA17

VDD18

SA16

SA15

SA14

VDD33

SA13

SA12

SA11

VSS

SA9

SA8

SA7

SA0

SA1

SA2

SA4

VDD33

SA10

SA6

SA5

XSBR

XSBG

SSZ0

SA3

XSRE

PIO2[4]

SRXW

SSZ1

VDD18

PIO2[3]

PIO2[2]

XSDK

VDD33

PIO2[0]

PIO2[1]

SYS
CLK

VSS

VSS

TCP
OUT

OSCO

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

PIO3[2]

PIO3[3]

PIO4[1]

PIO4[3]

SBI0

SBO0

PIO3[1]

VDD18

SBO1

SBI1

PIO3[4]

VDD33

SBT1

SBI2

SBT0

VSS

SBT2

XIRQ0

SBO2

VDD18

XRST
OUT

XIRQ2

XRESET

VDD33

XIRQ1

XNMI

XIRQ3

VSS

XIRQ4

XIRQ7

XIRQ6

PIO0[3]

XIRQ5

PIO0[2]

PIO0[1]

VSS

PIO0[0]

PIO0[6]

PIO0[5]

PIO0[7]

PIO0[4]

AN6

AN7

AN5

AVDD

AN2

AN3

PIO1[0]

VSS

SD2

VDD33

VSS

VDD18

VDD33

VSS

VDD18

VSS

VDD33

XSCS2

VSS

VSS

XSWE3

PWROK

OSCI

AN4

AN1

AN0

PIO1[3]

PIO1[4]

SD1

SD5

SD8

SD11

SD14

SD23

SD21

SD25

SD29

XSAS

XSCS3

XSCS6

XSWE0

XSWE2

PVSS

AVSS

PIO1[2]

PIO1[1]

PIO5[1]

SD3

SD6

SD9

SD12

SD15

SD17

SD18

SD20

SD24

SD27

SD30

XSCS0

XSCS4

XSCS7

XSWE1

PVDD

VREFH

PIO5[0]

PIO5[2]

CLK48

SD0

SD4

SD7

SD10

SD13

SD16

SD19

SD22

SD26

SD28

SD31

XSCS1

XSCS5

RCLKI

RCLKO

RVDD

Perspective
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MN103E0600YD

Data Cashe

Instruction Cache 16 K-byte (4-way, set-associative)

Type

16 K-byte (4-way, set-associative)

MAF00011CEM

MN103E0600YD (under development)

Package

Minimum Instruction
Execution Time

Interrupts • XIRQ ×  8  • NMI  • Timer ×  14  • DMAC ×  4  • WDT  • SIO ×  6  • I2C ×  2   • Asynchronous bus error

7.5 ns (at 1.8 V tolerance = ±5% , 133 MHz)

MLGA239-C-1111

Timer Counter 8-bit timer ×  4 (all down counters)
Cascade connection possible (usable as a 16/24/32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Selectable as a serial interface clock

16-bit timer ×  7 (down counters)
Cascade connection possible (usable as a 32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Partially selectable as a serial interface clock

16-bit timer ×  1 (up counter)
Internal clock source or external clock source selectable
Input capture function (rising edge, falling edges, or both selectable)
PWM generating function (compare/capture register ×  2 contained)

Watchdog timer ×  1

DMA Contoroller Number of channels: 4
Transfer unit: 1/2/4/16 byte
Maximum number of bytes transferred: 1Mbyte
Start factor: External request, interrupt, software
Transfer mode: 2-bus cycle transfer
Transfer mode: Batch transfer, intermittent transfer
Addressing mode:
Source/destination each fixed, increment/decrement specification possible
Increment/decrement automatically executed according to the transfer unit

Serial Interface UART/synchronous (co-used) ×  2-ch.
UART (with CTS control) ×  1-ch.

I/O Pins 19 • Common use : 19I/O

On-chip Bus Controller Concurrent access from three types of master devices to four types of slave devices possible
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    MN103E0600YD

System Bus Interface External memory space allocation to 8 banks possible

Memory Bus Interface

See the next page for pin assignment and support tool.

MAF00011CEM

SDRAM directly connected interface contained

I2C Interface 2 ports
Master-slave interface (multi-master supported)
3.3 V interface (open drain output)

Electrical Characteristics

Supply current

Limit
Symbol Condition

min typ max
UnitParameter

IDD18A

VDD18 = 1.8 V ; VDD33, PVDD = 3.3 V
− − 460 mA

fOSC = 33.33 MHz (core 133 MHz) ; FRQS[1:0] = 0.0 ; Output open

IDD18D

VDD18 = 1.89 V ; VDD33, PVDD = 3.465 V
− − 70 mA

fOSC = Stop ;  FRQS[1:0] = 0.0 ; Output open ; Tj = 70°C

Operating supply current

Supply current at stopping

(Ta = −20°C to +70°C)
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Pin Assignment

* ND has an electrode (pin) but NC is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board.

* The NDs on the four corners are the lands intended for reinforcement. You are required to connect them to the PCB.

* NP (No pin.) has no electrode.

TMS

EXTRG

TRCD6

VSS

VDD33

VSS

TRST
MOD

PIO2[6]

XSCS0 XSCS7 SD28 SD29 SD25 SD19 SD13 SD11 SD4 SD3 SD7 XIRQ6

TCP
OUT

PIO0[0] XSCS6 XSCS3 XSDK SD26 SD24 SD23 SD15 SD18 SD14 SD9 SD0 PIO1[1]

PVDD XSWE2

XSAS XSWE0

SA17

SRXW

PIO0[1] XSCS4 XSCS1 VDD33 SD22 SD20 SD16 VDD18 SD10 SD5 XIRQ5 PIO1[2]

PVSS PIO0[2]

OSCI XSWE3 XSWE1

OSCO SA1 XSRE VDD18

SYS
CLK

SA3 SA0 VSS

SA2 SA5 SA7 SA8

SA9 SA11 SA14 SA4

SA12 SA16 SA6 SA10

SA20 SA13 SA18

SA19 SA22 SA24 SA26

SA23 SA25 SA27 VSS

ND

ND

VDD33

XMBE1

XMWE

ND

ND

VSS

MD9

MD6

ND

ND

VDD18

VDD33

VSS

VDD33

VDD18

VSS

MD12

XSCS5 XSCS2 SD31 SD27 SD21 SD17 SD12 SD8 SD6 SD1 XIRQ7 SD2

ND

MA6 MA10 MA9 XMCS1 XMCAS MD8 MD10 MD3 MD1 MD15

VSS VSS SD30 VSS VSS VDD33 VSS XNMI XIRQ1 XIRQ0

VDD33 VDD18 VSS VDD33 ND ND VSS XIRQ3 SBT2 SBO2

VSS ND ND ND ND ND VDD18 PIO1[5] PIO2[7] PIO2[5]

VDD33 ND ND ND ND ND VDD33 PIO2[3] PIO1[7]

VDD33 MA8 MA14 MA12

SA21 VSS VDD33 XMRAS

SA15 VSS VSS VSS

VDD18 VDD33 ND ND

VSS ND ND ND

TRCD2

TRCD4

TRCD7

A B C D E F G H J K L M N P R T

ND

MA3 MA2 MA1 MA7 VDD18 XMCS0 SDCKE MD7 MD5 MD11 MD13 MD0

NP MA4 MA5 MA0 MA13 MA11 SDCLK XMBE0 SDCKI MD4 MD14MD2

PIO1[3]

XIRQ4

XIRQ2

PIO2[1]

PIO2[4]

TCK

PIO2[2]

PIO1[4]

PIO1[6]

TDI

TRCD3

TRCD1

TRCST

PIO1[0]

XRST
OUT

XRE
SET

SBI2

SBI1

SBI0

PIO2[0]

TDO

TRCD5

TRC
CLK

TRCD0

ND

ND

16

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

VSS

MAF00011BEM

Perspective
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MAF00011BEM

Support Tool
ROM Emulator PARTNER-ETII (KMC product)

On-board Development Tools PX-ODB103E-J (On-board debug unit)
PX-ODB-AMT-20 (Trace unit)
PARTNER-J (KMC product)
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ARM7 (MN1A7) Series

ARM7 (MN1A7)  SeriesThe ARM7 (MN1A7) are 32-bit microcomputers with the ARM7TDMI as the core in the ARM

RISC processor family being accepted as the de facto standard in the mobile communication

field centering around the portable telephones.

The series features excellent balance between high performance and low cost and power

consumption, realizes high code density (also supporting 16-bit instruction set) while providing

a variety of peripheral functions to cope with a wide range of applications including multi-

media equipment.

Features

●●●●● 32-bit ARM7TDMI architecture

Simple, high-efficiency instruction set

High code generation efficiency using ARM 32-bit and thumb 16-bit instructions

High-speed instruction execution by ARM7TDMI architecture in 3-stage pipeline

configuration

High-speed execution of branch instruction

●●●●● Rich development environment thanks to abundant middleware, OS and

design support tools

■■■■■  Application



MN1A7T0200

RAM (×××××8-bit / ×××××16-bit / ×××××32-bit) External ROM and RAM

ROM (×××××8-bit / ×××××16-bit / ×××××32-bit) Max. 16 M in total

Type MN1A7T0200

Package FLGA152-C-1111 *Lead-free

Minimum Instruction
Execution Time

100 ns (at 2.3 V to 2.7 V, 20 MHz)

Interrupts • RESET  • IRQ0 to 5  • NMI  • Timer 0 to 9 underflow  • Timer 8 to 9 compare capture A
• Timer 8 to 9 compare capture B  • Serial ch.0 to 2 transmission  • Serial ch.0 to 2 reception
• Serial ch.0 to 2 in communication state  • Serial ch.0 to 2 modem status  • Serial ch.0 to 2 character
• Serial ch.3 to 4 transmission  • Serial ch.3 to 4 reception  • WDT  • A/D conversion finish

Timer Counter Timer counter 0: 16-bit × 1 (interval timer, event count, interrupt, A/D conversion trigger)
Clock source ····················· PS0 underflow; PS1 underflow; external clock
Interrupt source ················ timer counter 0 underflow

Timer counter 1 to 6: 16-bit × 1 (interval timer, event count, timer output, interrupt)
Clock source ····················· PS0 underflow; PS1 underflow; external clock
Interrupt source ················ timer counter 1, 2, 3, 4, 5 or 6 underflow

Timer counter 7: 16-bit × 1 (interval timer, event count, timer output, interrupt)
Clock source ····················· PS0 underflow; PS1 underflow; external clock input; timer 6 cascade input
Interrupt source ················ timer counter 7 underflow

*:  timer counter 6 or 7 can be changed in configuration into a 32-bit timer counter.

Timer counter 8: 16-bit × 1
(interval timer, event count, output compare, PWM output, one-shot output, input capture, interrupt)

Clock source ····················· PS0 underflow; PS1 underflow; external clock input
Interrupt source ················ timer counter 8 underflow; coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture

Timer counter 9: 16-bit × 1 (interval timer, event count, output compare, PWM output, one-shot output)
Clock source ····················· PS0 underflow; PS1 underflow; external clock input
Interrupt source ················ timer counter 9 underflow; coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture

Pre-scaler counters: 2 lines

Serial Interface Serial 0, 1, 2 (UART): 5-, 6-, 7-, 8-bit × 3
Clock source ····················· baud rate generator; IOCLKH; external clock

Serial 3, 4 (SSI): 4- to 16-bit × 2
Clock source ····················· IOCLKH; external clock

I/O Pins 40 • Common useI/O

A/D Inputs 10-bit × 8-ch.

PWM 16-bit × 2-ch.

ICR 16-bit × 2-ch.

OCR 16-bit × 2-ch.
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MN1A7T0200

Electrical Characteristics

A/D Characteristic

Limit
Symbol Condition

min typ max
UnitParameter

10 Bits

VREFH = 3.0 V  VREFL = 0.0 V
± 5 LSB

A/D conversion clock = 6 MHz
± 5 LSB

2.0 24 µ s

(Ta = 25°C, AVDD = 3.0 V, AVSS = 0 V)

Resolution

A/D conversion absolute error

A/D conversion relative error

A/D conversion time

Pin Assignment

FLGA152-C-1111 *Lead-free

TDO D2 D5 D8 D15 D18 D21 D28 D31 N

D0 D10 D7 D16 D20 D23 D25 D29 BS1 M

OSCO TDI JMOD D6 D12 D13 D22 D19 D26 D30 A0 A1 BS0 L

OSCI TMS D3 D1 D9 D11 D17 D24 D27 A5 A3 A4 A2 K

TMOD TREQA TREQB D4 D14 VDD3 VDD VDD A8 A10 A7 A6 A9 J

TACK NRESET NSKP TM9IA VDD3 GND GND GND VDD A11 A13 A14 A12 H

TM8IA TM8OBTM8OA TM2O VDD3 GND GND GND VDD A18 A16 A17 A15 G

TM1O TM8IB TM9OB TM9IB VDD3 VDD3 VDD VDD A23 A21 A19 A20 A22 F

TM9OA TM7O TM1I TM0I TM5O NRTS2 SIN2 NRTS0 NCS0 NWE2 NCS2 NCS3 NCS1 E

XI TM2I VREFL AN0 AN4 NADTRG NRTS1 SIN1 NCTS0 NWE3 NWE0 NWE1 NRE D

XO TM6O AN2 AN6 AVDD SCLKIN2 SOUT1 NCTS1 SIN0 NIRQ4 NIRQ1 NIRQ3 C

VREFH AN3 AN7 SOUT2 NCTS2 SCLKIN0 NIRQ0 NIRQ2 NNMI B

AVSS AN1 AN5 TCK NTRST SCLKIN1 SOUT0 TM3O TM4O A

13 12 11 10 9 8 7 6 5 4 3 2 1

82 86 90 94 102 106 110 118 122

84 96 92 104 108 112 114 119 123

69 80 76 91 99 100 111 107 116 121 125 126 124

70 79 87 85 95 97 105 113 117 131 129 130 128

75 73 74 89 101 135 137 134 133 136

71 65 64 58 139 141 142 140

53 61 62 60 147 145 146 144

59 52 54 56 153 151 149 150 152

55 47 49 48 44 24 22 12 155 163 157 158 156

67 50 39 37 33 28 18 16 8 165 161 162 160

66 45 35 31 29 23 19 14 10 2 6 3

38 34 30 25 21 11 7 5 1

40 36 32 81 77 17 13 41 43

NC NC

NC NC

Perspective

Support Tool
In-circuit Emulator Advice (YDC product) (applicable to 16- or 8-bit bus mode), UniSTAC (Sophia Systems Co.,Ltd. product)

On-board Development Tools Multi-ICE (ARM product), JEENI (Embedded Performance Inc. product, TOYO Corporation dealings),
Logic Analyzer (Agilent Technologies product)
NEXTiCE for ARM7(Computex Co., Ltd. product)

ROM Emulator PARTNER-ETII (KMC product)
NEXTiCE for ARM7(Computex Co., Ltd. product)
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MN1500 Series

MN1500  Series

The MN1500 Series could be called the standard for 4-bit microcomputers.  In addition

to the general purpose I/O ports, this series also provides numerous peripheral

functions for analog interface such as LCD drive, fluorescent display, telephone, etc.,

and meets to wider range of applications.

Features

●●●●● 4-bit Standard Microcomputer

Execution speed: 1 µs to 2 µs (4 MHz)

Maximum ROM capacity: 16 K-byte

RAM: 64 to 512 nibbles

Package: 20 pins to 100 pins

●●●●● Large Family Line-Up

With analog interface for household apparatus, remote control, telephone, TV

channel selection, FLP display and LCD drive.

●●●●● Application in ASICs

The standard CMOS core is now being applied in ASICs.

■■■■■  Application



MN15G1601

RAM (×××××4-bit) 512

ROM (×××××8-bit) 16 K

Type MN15G1601

Package LQFP064-P-1414 *Lead-free

Number of Instructions 103

Minimum Instruction
Execution Time

0.5 µs at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz)
1.0 µs at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz)

2.0 µs at 1/8 frequency dividing (at 2.0 V to 5.5 V, 4 MHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

Interrupts • RESET   • IRQ1  • IRQ2  • IRQ3

Timer Counter Timer counter 0 : 8-bit × 1
(event count, pulse output, simple pulse width meausurement, PWM output, remote control carrier output)

Clock source ····················· 1/2, 1/8, 1/32, 1/128 of system clock frequency; 1/1, 1/4, 1/16, 1/64 of XI(OSC)
oscillation clock frequency

Timer counter 1 : 8-bit × 1 (event count, pulse output, remote control carrier output)
Clock source ····················· 1/2 of system clock frequency; 1/1, 1/214 of OSC oscillation clock frequency;

1/1, 1/26 of XI oscillation clock frequency
Possible 16-bit cascade connection with timer counter 0

Timer counter 2 : 8-bit × 1
(event count, pulse output, simple pulse width meausurement, PWM output, remote control carrier output,
one-shot timer output, trigger start PWM output, trigger start timer output)

Clock source ····················· 1/2 of system clock frequency; 1/1, 1/2 of OSC oscillation clock frequency;
1/1 of XI oscillation clock frequency; TCI input

Timer counter 3 : 8-bit × 1 (event count, pulse output, remote control carrier output, high-functional PWM output)
Clock source ····················· 1/2 of system clock frequency; 1/1, 1/2 of OSC oscillation clock frequency;

1/1 of XI oscillation clock frequency; TCI input
Possible 16-bit cascade connection with timer counter 2

Watchdog timer

Serial Interface Serial : 8-bit × 1 (synchronous type)
Clock source ····················· 1/1, 1/2 of system clock frequency; SBT pin input

I/O Pins 35 • Common use : 31  • Specified pull-up resistor available : 27 (software programmable)
• Specified output architecture available : Nch open drain / push-pull : 31 (software programmable)

I/O

A/D Inputs 10-bit × 8-ch. (with S/H)

LCD 30 segments × 4 commons (1/2 , 1/3 , 1/4 duty)

Zero-Cross Inputs 1

Special Ports Buzzer output (1 kHz, 2 kHz, 4 kHz : fosc = at 4 MHz)
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MN15G1601

Limit
Symbol Condition

min typ max
Unit

IDD1 fosc = 8 MHz (1/8 dividing) 1.8 3.5 mA

IDD2 fosc = 4 MHz (1/8 dividing) 1.2 2.5 mA

IDD3 fosc = 32.768 kHz (1/8 dividing) 9.0 20 µA

IDD4 fosc = 4 MHz (1/8 dividing) 0.3 0.6 mA

IDD5 fosc = 32.768 kHz (1/8 dividing) 1.5 8.0 µA

IDD6 ACZ = 1/2 VDD, Ta = 25°C 4.0 10 µA

IDD7 ACZ = 1/2 VDD, Ta = −40°C to +85°C 30 µA

IDD8 Ta = 25°C 1.0 µA

IDD9 Ta = −40°C to +85°C 5.0 µA

(Ta = −40°C to +85°C, VDD = 5.0 V, VSS = 0 V)

Parameter

Electrical Characteristics

Supply current

Operating supply current

Supply current at HALT

Supply current at STOP

Pin Assignment

LQFP064-P-1414         *Lead-free

P62/TCO

P61/START

P60/NIRQ

P33/key7

P32/BZ/key6

P31/NTCI/key5

P30/ACZ/key4

P23/SBT/key3

P22/SBO/key2

P21/SBI/key1

P20/NSYNC/key0

P13/PWMO3

P12/PWMO2

P11/PWMO1

P10/PWMO0

P03

48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

MN15G1601
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SE
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G
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28
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SE
G

29
 / 
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D

7
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L

C
1
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L

C
2

V
L

C
3

O
SC

1

O
SC

2 X
I

X
O

N
R

ST

V
SS P0

0

P0
1

P0
2

SEG16

SEG17

SEG18

SEG19

SEG20

SEG21

COM0

COM1

COM2

COM3

SEG22/AD0

SEG23/AD1

SEG24/AD2

SEG25/AD3

SEG26/AD4

SEG27/AD5

MN15G1601

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE1500 + PX-PRB15G1601-LQFP064-P-1414

Type MN15GP1601

ROM (× 8-bit) 16 K

RAM (× 4-bit) 512

Minimum instruction execution time 0.5 µs at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz)

1.0 µs at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz)

2.0 µs at 1/8 frequency dividing (at 2.3 V to 5.5 V, 4 MHz)

Package LQFP064-P-1414 *Lead-free
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RAM (×××××4-bit)

ROM (×××××8-bit) 2 K

Type MN15G0202

Package
(Conventional Package)

4 K

128 128

SOP020-P-0300D *Lead-free

(SOP020-P-0300)

MN15G0402

MN15G0202 , MN15G0402

Number of Instructions 103

Interrupts • RESET  • IRQ1  • IRQ2  • IRQ3

Timer Counter Timer counter 2 : 8-bit × 1 (pulse output, PWM output)
Clock source ····················· 1/2, 1/8, 1/32, 1/128 of system clock; 1/1, 1/4, 1/16, 1/64 of OSC oscillation

clock

Timer counter 3 : 8-bit × 1 (pulse output, high-functional PWM output)
Clock source ····················· 1/2 of system clock; 1/1, 1/26, 1/214 of OSC oscillation clock

Timer counter 2 can be cascade-connected.

Watchdog timer

Minimum Instruction
Execution Time

0.5 µs at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz)
1.0 µs at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz)

2.0 µs at 1/8 frequency dividing (at 2.0 V to 5.5 V, 4 MHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

I/O Pins 15 • Common use : 11  • Specified pull-up resistor available : 7 (software programmable)
• Specified output architecture available : Nch open drain / push-pull : 11 (software programmable)
• 4-ch. LED direct drive available (15 mA / 1.0 V)

I/O

Zero-Cross Input 1

Special Ports Buzzer output (1 kHz, 2 kHz, 4 kHz : fosc = at 4 MHz)

Notes Auto-Reset circuit selectable (none, circuit 1, circuit 2) (mask option)

A/D Inputs 10-bit × 4-ch. (with S/H)

Limit
Symbol Condition

min typ max
Unit

IDD1 fosc = 8 MHz (1/8 dividing) 1.5 3.0 mA

IDD2 fosc = 4 MHz (1/8 dividing) 1.2 2.5 mA

IDD3 fosc = 4 MHz (1/8 dividing) 0.3 0.6 mA

IDD4 ACZ = 1/2 VDD, Ta = 25°C 3.0 10.0 µA

IDD5 ACZ = 1/2 VDD, Ta = −40°C to +85°C 20.0 µA

IDD6 Ta = 25°C 1.0 µA

IDD7 Ta = −40°C to +85°C 5.0 µA

IDD8 4.0 8.0 µA

(Ta = −40°C to +85°C, VDD = 5.0 V, VSS = 0 V)

Parameter

Electrical Characteristics

Supply current

Operating supply current

Supply current at HALT

Supply current at SOTP

Auto reset current consumption
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MN15G0202 , MN15G0402

Pin Assignment

SOP020-P-0300D         *Lead-free

(SOP020-P-0300)

MN15G0202

MN15G0402

VDD P32 / TCO / BZ / key2

OSC1 P31 / NIRQ / ACZ / key1

OSC2 P30 / NSYNC / key0

VSS NRST

P00 P23 / AD3

P01 P22 / AD2

P02 P21 / AD1

P03 P20 / AD0

PWMO0 / P10 P13 / PWMO3

PWMO1 / P11

20

19

18

17

16

15

14

13

12

11 P12 / PWMO2

1

2

3

4

5

6

7

8

9

10

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE1500 + PX-PRB15G0202 / 0402-SOP020-P-0300

Type MN15GP0402 [ES (Engineering Sample) available]

ROM (× 8-bit) 4 K

RAM (× 4-bit) 128

Minimum instruction execution time 0.5 µs at 1/4 frequency dividing (at 3.0 V to 5.5 V, 8 MHz)

1.0 µs at 1/4 frequency dividing (at 2.4 V to 5.5 V, 4 MHz)

2.0 µs at 1/8 frequency dividing (at 2.3 V to 5.5 V, 4 MHz)

Package SOP020-P-0300D *Lead-free

(Conventional Package) (SOP020-P-0300)

Note) • Because of a special writing
system, only a particular
writer model manufactured
by Data I/O is applicable.

• The mask option applies
only to no auto reset circuit.
(No other options are set.)

(      ) : Conventional Package
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MN15G0804

RAM (×××××4-bit) 512

ROM (×××××8-bit) 8 K

Type MN15G0804

Package QFP044-P-1010E *Lead-free

Number of Instructions 103

Minimum Instruction
Execution Time

0.96 ms at 1/4 frequency dividing (at 2.4 V to 5.5 V, 32 kHz)
1.91 ms at 1/8 frequency dividing (at 2.0 V to 5.5 V, 32  kHz)*

* The lower limit for operation guarantee for EPROM built-in type is 2.3 V. VRST when using auto reset.

Interrupts • RESET   • IRQ1  • IRQ2  • IRQ3

Timer Counter Timer counter 0 : 8-bit × 1 (event count, pulse output)
Clock source ····················· 1/2 of system clock frequency; RMO; TCO2; TCI input

Timer counter 1 : 8-bit × 1 (event count, pulse output)
Clock source ····················· 1/2 of system clock frequency; fout1; TCO0; fXI

Possible 16-bit cascade connection with timer counter 0

Timer counter 2 : 8-bit × 1 (event count, pulse output)
Clock source ····················· 1/2 of system clock frequency; RMO; fXI; TCI input

Time base timer

Watchdog timer

I/O Pins 34 • Common use : 34  • Specified pull-up resistor available : 34 (software programmable)
• Specified output architecture available : Nch open drain / push-pull : 34 (software programmable)

I/O

LCD 30  segments × 4 commons (1/2 , 1/3 , 1/4 duty)

Remote Control Output Duty and period are variable.

Notes Auto reset circuit selectable (mask option)
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MN15G0804

Limit
Symbol Condition

min typ max
Unit

IDD1 fXI = 32.768 kHz (1/8 dividing) when using multiply circuit 3.0 5.0 mA

 IDD2 fXI = 32.768 kHz (1/8 dividing) 10 40 µA

IDD3 fXI = 32.768 kHz (1/8 dividing) 3 15 mA

 IDD6 fXI = 32.768 kHz 2.0 5.0 µA

IDD7 fXI = Stop 1.0 3.5 µA

 IDD9 3.0 6.0 µA

(Ta = −10°C to +60°C, VDD = 3.0 V, VSS = 0 V)

Parameter

Electrical Characteristics

Supply current

Pin Assignment

QFP044-P-1010E  *Lead-free

PA0/SEG21
P93/SEG20
P92/SEG19
P91/SEG18
P90/SEG17
P83/SEG16
P82/SEG15
P81/SEG14
P80/SEG13
P73/SEG12
P72/SEG11

P7
1/

SE
G

10
P7

0/
SE

G
9

P6
3/

SE
G

8
P6

2/
SE

G
7

P6
1/

SE
G

6
P6

0/
SE

G
5

P5
3/

SE
G

4
P5

2/
SE

G
3

P5
1/

SE
G

2
P5

0/
SE

G
1

C
O

M
3/

SE
G

0

P0
0/

ke
y0

P0
1/

N
SY

N
C

/k
ey

1
P0

2/
T

C
O

/k
ey

2
P0

3/
N

T
C

1/
ke

y3
P1

0/
ke

y4
P1

1/
ke

y5
P1

2/
ke

y6
P1

3/
ke

y7
N

IR
Q

/P
20

R
M

O
/P

30
N

R
ST

VLC1/P40
VLC2/P41
VLC3/P42
OUTC
VSS
XO
XI
VDD
COM0
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COM2
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MN15G0804

Support Tool

EPROM Built-in Type

In-circuit Emulator PX-ICE1500 + PX-PRB15G1604-QFP044-P-1010E

Type MN15GP1604

ROM (× 8-bit) 16 K

RAM (× 4-bit) 512

Minimum instruction execution time 0.96 µs at 1/4 frequency dividing (at 2.4 V to 5.5 V, 32 kHz)

1.91 µs at 1/8 frequency dividing (at 2.3 V to 5.5 V, 32 kHz)

Package QFP044-P-1010E *Lead-free

MAC00003BEM

Operating supply current

Supply current at HALT

Supply current at STOP

Auto reset power cunsumption
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Development  Support  Tools

Development
Support Tools



AM14 (MN101D) SeriesAM1 (MN101C) Series

    AM1 (MN101) Series of 8-bit Microcomputers

   Development Support Tools

AM13E (MN101E) Series

C Compiler and 
Assembler

Debuggers

Emulator

Software Simulator

Middleware

ANSI C compiler with extensions for 8-bit microcomputers ( 8-bit internal computation and bit fields within chars)

C source code debuggers for Windows®

In-circuit emulator supporting real-time debugging with 224 KB ( 944 KB ) of ROM and 16 KB ( 64 KB ) of RAM, trace function, 
break functions, etc. ( ):MN101E Series

ADPCM codec

Tool for debugging without the actual
 machine (DebugFactory)

-

-

-

-

    AM2 (MN102) Series of 16-bit Microcomputers

AM22 (MN102H) Series

C Compiler and 
Assembler

Debuggers

Emulator

ANSI C compiler with linear address space

C source code debuggers for Windows®

In-circuit emulator supporting real-time debugging with emulation function for up to 1.8 megabytes 
extended RAM.

SUN/SPARC

    Operating Environment
Windows

98 / Me 2000 / XP

Compiler and 
Assembler

Debuggers and 
Emulator

The middleware is independent of operating environment.

-

*1:Solaris 2.6 or later.

*2:In a DOS box.

*2*1

AM30 (MN1030), AM32 (MN103S) Series AM33 (MN103E) Series 

    AM3 (MN103) Series of 32-bit Microcomputers

Compiler and 
Assembler

Debuggers

Emulator

Onboard
Debugger

Middleware

Conforms to ANSI C compiler 
Conforms to EC++ compiler

C source code debuggers for Windows®

In-circuit emulator supporting real-time debugging with 1 megabyte (256 kilobytes) of ROM and 
up to 4 megabytes (1 megabyte) of RAM, trace function, break functions, etc. [( ):MN1030 Series]

Onboard debugging environment providing real-time debugging of target device:
This product is effective for field debugging and final evaluation including analog characteristics.

JPEG decoder / encoder, ADPCM codec

*1:This set includes a Computex debugger.

-

Onboard debugging environment providing real-time 
debugging of target device: memory display/modification 
functions, break functions, trace functions, etc.
JPEG decoder / encoder, ADPCM codec, 
MP3 decoder, AAC decoder, 
MPEG4 decoder, USB host stack, G.726 codec
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Tool Name Model Number Description

    AM1 (MN101) Series of 8-bit Microcomputers

   Business Partner for Development Support Tools

Developer

In-circuit Emulators

Uni STAC

MN101C Series

PJ110

Set consisting of in-circuit emulator for MN101C series plus 
Watchpoint debugger for Windows® 95 / 98 / NT.
Target probe selections for emulation is option.
Recommended POD
Body : AD250 
Requires PU952 POD common unit.

Sophia Systems and Technology

Tool Name Model Number Description

    AM22 (MN102H) Series of 16-bit Microcomputers

Developer

MN102H-G Sophia Systems and Technology

Flash parallel
/on-board serial programmer

AF9708/9709
AF9723(Gang)

Parallel (independent write, gang)/Programmer that supports onboard 
serial write operations.

ANDO Corporation 
(Flash Support Group, Inc.)

Flash on-board 
serial programmer

NET IMPRESS
AF220/AF210

General-purpose in-circuit programmer for flash microcomputer.
Yokogawa Digital Computer Corporation 
Instruments Business Div.

Parallel flash memory 
gang programmer Y1000-8T Gang programmer that supports parallel write operations.

Weve Technology Co., Ltd.
Sales Department

Onboard flash memory
gang programmer ITF2000 Gang programmer that supports onboard serial write operations.

Interface Co., Ltd.
System Instruments Division

Yokogawa Digital Computer Corporation 

Advice division

In-circuit Emulators Set consisting of in-circuit emulator for MN102H series plus 
Watchpoint debugger for Windows® 95 / 98 / NT.

Flash on-board 
serial programmer

NET IMPRESS
AF220/AF210

General-purpose in-circuit programmer for flash microcomputer.
Yokogawa Digital Computer Corporation 
Instruments Business Div.

Flash parallel
/on-board serial programmer

AF9708/9709
AF9723(Gang)

Parallel (independent write, gang)/Programmer that supports onboard 
serial write operations.

In-circuit Emulators

Tool Name Model Number Description

    AM30 (MN1030), AM32 (MN103S) Series of 32-bit Microcomputers

Developer

C Compilers

Business Partner addresses appear the following page.

GNU Pro

exeGCC

UniSTAC
MN103 series

C/C++ compiler based on GNU gcc plus simulator/debugger.

Set consisting of in-circuit emulator for MN103 series plus Watchpoint 
debugger for Windows® 95 / 98 / 2000 / NT.
MN103 series support available as option.

GNU C/C++ compiler for developing high-speed,
compact embedded systems.

Red Hat, Inc.

Kyoto Micro Computer Co., Ltd.

Sophia Systems and Technology

ROM Emulators

Flash on-board 
serial programmer

NET IMPRESS
AF220/AF210

General-purpose in-circuit programmer for flash microcomputer.
Yokogawa Digital Computer Corporation 
Instruments Business Div.

Flash parallel
/on-board serial programmer

AF9708/9709
AF9723(Gang)

Parallel (independent write, gang)/Programmer that supports onboard 
serial write operations.

High-speed download at 4 MB/s. Including hardware break functions matching for in-circuit 
emulators, real-time trace functions, etc. PC card, PCI and LAN interfaces are standard 
equipment. Includes industry standard source level debugger, PARTNER-ETII / Win.

PARTNER-ET II Kyoto Micro Computer Co., Ltd.

Conversion adapter for connecting a MN103SF33N
flash microcomputer to a Flash programmer.Programmer Adapter Sunhayato CorporationFLS344CSP-103F33

Parallel flash memory 
gang programmer

Parallel flash memory 
gang programmer

Onboard flash memory
gang programmer

Onboard flash memory
gang programmer

Gang programmer that supports parallel write operations.

Gang programmer that supports onboard serial write operations.

Gang programmer that supports parallel write operations.

Gang programmer that supports onboard serial write operations.

Y1000-8T
Weve Technology Co., Ltd.
Sales Department

ITF2000
Interface Co., Ltd.
System Instruments Division

Y1000-8T
Weve Technology Co., Ltd.
Sales Department

ITF2000
Interface Co., Ltd.
System Instruments Division

ANDO Corporation 
(Flash Support Group, Inc.)

ANDO Corporation 
(Flash Support Group, Inc.)

Onboard Debugging
Environment AM1 debug Probe

Onboard debugging environment that supports debugging when connected 
to the AM1 (MN101C/E) microcontroller in a target system
Includes a device that already has debugger and monitor routines 
downloaded and can be connected over a USB connection that does not 
require a separate power supply.

CPU Evaluation Board AM1 STARTER KIT
This CPU evaluation board supports evaluation of AM1 (MN101C/E)
applications over a USB
connection and includes both a compiler and a debugger.

OBJECT Co., Ltd.
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ROM Emulators

Onboard Debugger

Tool Name Model Number Description

    AM3 (MN103) Series of 32-bit Microcomputers

Developer

C Compilers

Business Partner addresses appear the following page.

GNU Pro

exeGCC

PARTNER-ET II

PARTNER-J

High-speed download at 4 MB/s. Including hardware break functions matching for in-circuit 
emulators, real-time trace functions, etc.  PC card, PCI and LAN interfaces are standard equipment. 
Includes industry standard source level debugger, PARTNER-ETII/Win.
JTAG support available with special-purpose option kit.

C/C++ compiler based on GNU gcc plus simulator/debugger. Red Hat, Inc.

Kyoto Micro Computer Co., Ltd.

GNU C/C++ compiler for developing high-speed,
compact embedded systems.

USB 2.0 support is standard and models that support LAN connection are also
available.
Ultrahigh-speed JTAG ICE supports 3 MB/s high-speed downloading.
High-capacity trace memory (up to 18 Mbits)

Manufacturer Package Catalog Number Socket Manufacturer Catalog Number

Yamaichi
Electronics
Co., Ltd.

Tokyo
Eletech
Corporation

    Package - Surface Mount Socket

QFP044-P-1010

QFP064-P-1414

QFP064-P-1818

QFH080-P-1212

QFH080-P-1414

QFP084-P-1818

QFH100-P-1414

QFP100-P-1818

QFP128-P-1818

QFH048-P-0707

QFH064-P-1010

LQFP064-P-1414

QFH080-P-1212

TQFP080-P-1212

LQFP080-P-1414

LQFP100-P-1414

QFP100-P-1818

LQFP112-P-2020

TQFP128-P-1414

LQFP128-P-1818

QFP160-P-2828

QFP208-P-2828

PRB-SKT44QF10 IC149-044-∗24-∗5

PRB-SKT64QF14 IC149-064-∗27-∗5

PRB-SKT64QF18 IC149-064-1KS-10883

PRB-SKT80QF12 IC149-080-∗30-∗5∗
PRB-SKT80QF14 IC149-080-∗16-∗5

PRB-SKT84QF18 IC149-084-1KS-10884-∗
PRB-SKT100QF14 IC149-100-∗25-∗5

PRB-SKT100QF18 IC149-100-1KS-10804B

PRB-SKT128QF18 IC149-128-∗33-∗5∗
PRB-TET48TH07 HQPACK048SD,  NQPACK048SD

PRB-TET48TH07-SL HQPACK048SD, NQPACK048SD-SL

PRB-TET64TH10 HQPACK064SD,   NQPACK064SD

PRB-TET64TH10-SL HQPACK064SD,   NQPACK064SD-SL

PRB-TET64LF14 HQPACK064SA160 ,  NQPACK064SA160

PRB-TET64LF14-SL HQPACK064SA160,  NQPACK064SA160-SL

PRB-TET80TH12 HQPACK080SD,   NQPACK080SD

PRB-TET80TH12-SL HQPACK080SD,  NQPACK080SD-SL

PRB-TET80LF14 HQPACK080SB160,   NQPACK080SB

PRB-TET80LF14-SL HQPACK080SB160,   NQPACK080SB-SL

PRB-TET100LF14 HQPACK100SD,   NQPACK100SD

PRB-TET100LF14-SL HQPACK100SD,   NQPACK100SD-SL

PRB-TET100QF18 HQPACK100SB,   NQPACK100SB

PRB-TET100QF18-SL HQPACK100SB,   NQPACK100SB-SL

PRB-TET112LF20 HQPACK112SB,   NQPACK112SB

PRB-TET112LF20-SL HQPACK112SB,   NQPACK112SB-SL

PRB-TET128LF14 HQPACK128SE,   NQPACK128SE

PRB-TET128LF14-SL HQPACK128SE,   NQPACK128SE-SL

PRB-TET128LF18 HQPACK128SD,   NQPACK128SD

PRB-TET128LF18-SL HQPACK128SD,   NQPACK128SD-SL

PRB-TET160QF28 HQPACK160SB,   NQPACK160SB

PRB-TET160QF28-SL HQPACK160SB,   NQPACK160SB-SL

PRB-TET208QF28H HQPACK208SD306H,   NQPACK208SD

Daimaru Kogyo,Ltd.

Technical inquiries: panax@mecse.mec.mei.co.jp

Description DistributorTool Name Model Number

PRB-SKTxxxQFxx:
Sockets manufactured by Yamaichi Electronics Co., Ltd.

PRB-TETxxxLFxx:
Sockets manufactured by Tokyo Eletech Corporation Sockets that can be mounted directly 

above a flat foot pattem.
Surface Mount
Sockets

    Common Components
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   Business Partner Address
TEL / FAXBUSINESS PARTNER URL / E-mailREGION

    Yokogawa Digital Computer Corporation
North
America

Europe

Korea

Japan
other' countries

Yokogawa Digital Computer Corporation of America
3777 Steven Creek Blvd. Suite 240 Santa Clara, CA 95051 U.S.A.

T E L  : +1-408-244-1932
F A X  : +1-408-244-1881

U R L  : http://www.ydcusa.com
E-mail : sales@ydcusa.com

Ashling Microsystems Limited Intec 2, Wade Road, Basingstoke, 
Hants.RG24 8NE U.K.

T E L  : +44-1256-811998 
F A X  : +44-1256-811761

U R L  : http://www.ashling.com/advice/
E-mail : advice@ash-uk.demon.co.uk

KM Data Inc.
505-2, DaeRyung Techno-Town, 327-24, Gasan-dong Kumcheon-Gu, Seoul, Korea

T E L  : +82-2-3281-0333 
F A X  : +82-2-3281-3117

U R L  : http://www.kmd.co.kr
E-mail : kmdata@kmd.co.kr

Yokogawa Digital Computer Corporation 
Keio-Fuchu 1-chome building 1-9 Fuchu-cho, Fuchu-shi Tokyo, 183-8540 Japan

T E L  : +81-42-333-6222 
F A X  : +81-42-352-6107

U R L  : http://www.ydc.co.jp/
  index.htm
E-mail : info@advice.ydc.co.jp

    Red Hat, Inc.

Japan

U.S.A.
1801 Varsity Drive Raleigh, NC 27606
U.S.A.

T E L  : +1-919-754-3700
F A X  : +1-919-754-3701 U R L  : http://www.redhat.com/

Red Hat K.K.
Shin-Roppongi Bldg. 6,7F 7-15-7 Roppongi, Minato-ku Tokyo 106-0032 Japan

T E L  : +81-3-6406-9900
F A X  : +81-3-6406-9901

U R L  : http://www.jp.redhat.com/
E-mail : embedded@jp.redhat.com

    Kyoto Micro Computer CO.,Ltd.

Japan
Kyoto Micro Computer CO.,Ltd.
2-44, Ooenakayama-cho, Nishikyo-ku, Kyoto-city, Kyoto 610-1104 Japan

T E L  : +81-75-335-1050
F A X  : +81-75-335-1051 E-mail : mk-support@kmckk.co.jp

    Communication and Technology Systems, Inc. [C.A.T.S.,INC.]

U.S.A
Communication and Technology Systems, Inc.
111N. Market Street, suite 1000-17 San Jose, CA 95113-1101, U.S.A.

T E L  : +1-408-971-6253
F A X  : +1-408-288-4633

U R L  : http://www.zipc.com/
E-mail : info@zipc.com

    Sunhayato Corporation

Japan 3-40-1 Minamiootsuka Toshima-ku, Tokyo 170-0005 Japan
T E L  : +81-3-3986-0403
F A X  : +81-3-5396-9106

U R L  : http://www.sunhayato.co.jp/
E-mail : adapter@sunhayato.co.jp

    Daimaru Kogyo,Ltd.

Japan Kounoike-bldg., 3-6-1 Kitakuhou-cho Chuo-ku, Osaka-city 544-0057 Japan
T E L  : +81-6-6244-6672
F A X  : +81-6-6244-6674

U R L  : http://www.daimarukogyo.co.jp/
E-mail : daikodns@sannet.ne.jp

    Computex Co.,Ltd.

Japan
Computex Co.,Ltd. Tairanbo-bldg., 432-13 Gojyobashihigashi4-chome 
Higashiyama-ku Kyoto-city Kyoto 605-0846 Japan

T E L  : +81-75-551-0528
F A X  : +81-75-551-2585

U R L  : http://www.computex.co.jp/
E-mail : sales@computex.co.jp

    Interface Co., Ltd. 
Japan Interface Co., Ltd.

2-1-132 Edakubo-bldg. 2F, Nishiki-cho, Tachikawa-shi Tokyo, 190-0022 Japan
T E L  : +81-42-528-8651
F A X  : +81-42-528-8652

U R L  : http://www.itf.co.jp
E-mail : sales@itf.co.jp

    Sophia Systems Co.,Ltd.

Taiwan

North America

Korea

Nohan Corporation
51E. Campbell Ave Campbell, CA USA 95008

T E L  : +1-408-866-1820
or +1-888-88NOHAU(+1-888-886-6428)
F A X  : +1-408-378-7869

U R L  : http://www.nohau.com
E-mail : sales@nohau.com

SuperLink Technologies
3F-8, 77 Shin-Tai-Wu Road Sec.1, Shi-Shih Taipei Hsien, Taiwan 221

T E L : +886-2-2698-34-56
F A X : +886-2-2698-35-35

U R L  : http://www.superlink.com.tw/
E-mail : sulin@superlink.com.tw

China
EmDoor
Room 17G, Unit A, Zhenye Plaza, No.2014 Baoan Nan Road, Shenzhen China 518008

T E L : +86-755-25862295/25862371
F A X : +86-755-25863274

U R L  : http://www.emdoor.com
E-mail : sam@emdoor.com

Hankook MDS 
Unico B/D 7F, #907-18 Mok-5-dong Seoul Yangchon-gu South Korea 158-055

T E L  : 82-2-2645-0386
F A X  : 82-2-2649-8290

U R L  : http://www.hkmds.com/
E-mail : kangyoung@hkmds.com

France
Antycip
98 ter, Boulevard Hellos-Boite, Postale 111-F-95103 Argenteuil Cedex France 95103

T E L  : +33-1-39611414
F A X  : +33-1-30762973

U R L  : http://www.antycip.fr
E-mail : akkouche@antycip.fr

U.K. Direct Insight St.James Road Brackley Northants England NN137XY
T E L  : +44-1280-700262
F A X  : +44-1280-700577

U R L  : http://www.directinsight.co.uk
E-mail : sales@directinsight.co.uk

Israel
Sightsys
7 Imbar St., Kiriat Arie Petah-Tikva Israel 49511

T E L  : +972-3-922-2771
F A X  : +972-3-922-2059

U R L  : http://www.sightsys.co.il
E-mail : dani@sightsys.co.il

Singapore
Flash Technology
No.61 Kaki Bukit Avenue 1, #04-15, Shun Li Industrial Park Singapore 417943

T E L  : +065-6749-6168
F A X  : +065-6749-6138

U R L  : http://www.flashtech.com.sg
E-mail : flashsgp@pacific.net.sg

North India
Trident Infosol
#401/412, Ranka Park, 5-Lalbagh Road Bangalore India 560 027

T E L  : +91-80-224-5037
F A X  : +91-80-229-1566

U R L  : http://www.tridentinfosol.com
E-mail : tridentb@vsnl.com

South India
Steffi Smile Agencies
68, 14th Main Road Park, 5-Lalbagh block, G.E.F. Post, Bangalore India 560 026 T E L  : +91-80-642-099 E-mail : rameshwarbandi@vsnl.com

Japan
Sophia Systems Co., Ltd.
Kawasaki-Shi, Kanagawa 215-8588, Japan

T E L  : +81-44-989-7110
F A X  : +81-44-989-7014

U R L  : http://www.sophia-systems.co.jp/
E-mail : intsales@sophia-systems.co.jp
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    http://panasonic.co.jp/semicon/micom/
   For Inquiries

TEL / FAXBUSINESS PARTNER URL / E-mailREGION

    ANDO Corporation 
North
America

Europe

Korea

Japan
other' countries

FXP LIMTED, INC.Mr.Geary Africa
2265 WESTWOOD BLVD #588, LOS ANGELS, CA 90064

T E L  : +1-310-204-5141
F A X  : +1-310-815-9773 E-mail : holepack@aol.com

E-mail : miyazaki@ando.nl

E-mail : skyhyun4@unitel.co.kr

ANDO EUROPE B. V. (HEADQUARTERS) 
Dalsteindreef 57-77 1112 XC Diemen The Netherlands

T E L  : +31-0-20-6981441
F A X  : +31-0-20-6998938

SEOUL ELECTRONICS CO.,LTD. 
222-2 HONGJE-DONG, SEODAEMOON-KU, SEOUL

T E L  : +82-2-394-5451
F A X  : +82-2-394-5452

Flash Support Group, Inc. 
9162-1 Miyakoda-cho, Hamamatsu-shi, Shizuoka, 431-2102 Japan

T E L  : +81-53-428-8383
F A X  : +82-53-428-8377

U R L  : http://www.j-fsg.co.jp
E-mail : support@j-fsg.co.jp

    Wave Technology Co., Ltd. 
Japan Wave Technology Co., Ltd.

1-17-12 Ritz Hatsudai-bldg. 7F, Honmachi, Shibuya-ku Tokyo, 151-0071 Japan
T E L  : +81-3-5304-1885
F A X  : +81-3-5304-1886

U R L  : http://www.y1000.com
E-mail : sales@y1000.com

    OBJECT Co., Ltd.
Japan 3rd Floor, Mori New Bldg. 1-3-1 Hotarugaike Higashimachi, Toyonaka, Osaka  560-

0032, Japan
T E L  : +81-6-6844-1747
F A X  : +81-6-6844-1760

U R L  : http;//www.OBJECT.jp
E-mail : info@object.co.jp
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� NORTH AMERICA
� U.S.A. Sales Office:

Panasonic Industrial Company [PIC]
• New Jersey Office:
2 Panasonic Way Secaucus, New Jersey 07094, U.S.A.

Tel:   1-201-348-5257     Fax:1-201-392-4652
• Chicago Office:
1707 N. Randall Road Elgin, Illinois 60123-7847, U.S.A.

Tel:   1-847-468-5720     Fax:1-847-468-5725
• San Jose Office:

2033 Gateway Place, Suite 200, San Jose, California 
95110, U.S.A.

Tel:   1-408-487-9510     Fax:1-408-436-8037
• Atlanta Office:
1225 Northbrook Parkway Suite 1-151 Suwanee, Georgia 
30024, U.S.A.

Tel:   1-770-338-6953     Fax:1-770-338-6849
• San Diego Office:
9444 Balboa Avenue, Suite 185, San Diego, California 
92123, U.S.A.

Tel:   1-858-503-2910     Fax:1-858-715-5545
� Canada Sales Office:

Panasonic Canada Inc. [PCI]
5770 Ambler Drive 27 Mississauga, Ontario L4W 2T3, 
Canada

Tel:   1-905-238-2243     Fax:1-905-238-2414
� LATIN AMERICA

� Mexico Sales Office:
Panasonic de Mexico, S.A. de C.V. [PANAMEX]
Amores 1120 Col. Del Valle Delegacion Benito Juarez 
C.P. 03100 Mexico, D.F. Mexico

Tel:   52-5-488-1000     Fax:52-5-488-1073
• Guadalajara Office:
Sucursal Guadarajara Av. Lazaro Cardenas 2305 Local 
G-102 Plaza Comercial Abastos; Col. Las Torres 
Guadalajara, Jal. 44920, Mexico

Tel:   52-3-671-1205     Fax:52-3-671-1256
� Brazil Sales Office:

Panasonic do Brasil Ltda. [PANABRAS]
Caixa Postal 1641, Sao Jose dos Campos, Estado de Sao 
Paulo, Brasil

Tel:   55-12-3935-9000     Fax:55-12-3931-3789
� EUROPE

� Europe Sales Office:
Panasonic Industrial Europe GmbH [PIE]
• Germany Sales Office:
Hans-Pinsel-Strasse 2 85540 Haar, Germany

Tel:   49-89-46159-119      Fax:49-89-46159-195

� ASIA
� Singapore Sales Office:

Panasonic Semiconductor Sales Asia [PSCSA]
300 Beach Road, #16-01, the Concourse, Singapore 
199555, the Republic of Singapore

Tel:   65-6390-3688      Fax:65-6390-3689
� Malaysia Sales Office:

Panasonic Industrial Company (M) Sdn. Bhd. [PICM]
• Head Office:
15th Floor, Menara IGB, Mid Valley City, Lingkaran Syed
Putra, 59200 Kuala Lumpur, Malaysia

Tel:   60-3-2297-6888      Fax:60-6-2284-6898
• Penang Office:
Suite 20-07,20th Floor, MWE Plaza, No.8, Lebuh Farquhar,
10200 Penang, Malaysia

Tel:   60-4-201-5113      Fax:60-4-261-9989
• Johore Sales Office:
Menara Pelangi, Suite8.3A, Level8, No.2, Jalan Kuning, 
Taman Pelangi, 80400 Johor Bahru, Johor, Malaysia

Tel:   60-7-331-3822      Fax:60-7-355-3996
� Thailand Sales Office:

Panasonic Industrial (Thailand) Ltd. [PICT]
252-133 Muang Thai-Phatra Complex Building, 31st Floor
Rachadaphisek Road, Huaykwang, Bangkok 10320, 
Thailand

Tel:   66-2-693-3400 to 3421   Fax:66-2-693-3422 to 3427
� Philippines Sales Office:

Panasonic Industrial Sales Philippines [PISP]
102 Laguna Boulevard,Bo.Don Jose Laguna Technopark, 
Santa. Rosa, Laguna 4026, the Philippines

Tel:   63-2-520-8615      Fax:63-2-520-8629
� China Sales Office:

Panasonic Industrial (Shanghai) Co., Ltd. [PI(SH)]
Floor 12, China Insurance Building, 166 East Road
Lujiazui, Pudong New District, Shanghai 200120, China

Tel:   86-21-6841-9642 Fax:86-21-6841-9631
Panasonic Industrial (Tianjin) Co., Ltd. [PI(TJ)]
Room No.1001, Tianjin International Building 75, Nanjin 
Road, Tianjin 300050, China

Tel:   86-22-2313-9771      Fax:86-22-2313-9770
Panasonic SH Industrial Sales (Shenzhen) Co., Ltd.

[PSI(SZ)]
• Shum Yip Centre Office:
25F, Shum Yip Centre, #5045, East Shennan Road, 
Shenzhen, China

Tel:   86-755-8211-0888      Fax:86-755-8211-0970
Panasonic Shun Hing Industrial Sales (Hong Kong) 
Co., Ltd. [PSI(HK)]
11th Floor, Great Eagle Center 23 Harbour Road, 
Wanchai, Hong Kong

Tel:   852-2529-7322      Fax:852-2865-3697
� Taiwan Sales Office:

Panasonic Industrial Sales (Taiwan) Co.,Ltd. [PIST]
• Head Office:
6F, 550, Sec. 4, Chung Hsiao E. RD. Taipei 110, Taiwan

Tel:   886-2-2757-1900      Fax:886-2-2757-1906
• Kaohsiung Office:
6th Floor, Hsin Kong Bldg. No.251, Chi Hsien 1st Road,
Kaohsiung 800, Taiwan

Tel:   886-7-346-3815      Fax:886-7-236-8362
� Korea Sales Office:

Panasonic Industrial Korea Co., Ltd. [PIKL]
Kukje Center Bldg. 11th Floor, 191 Hangangro 2ga, 
Youngsan-ku, Seoul 140-702, Korea

Tel:   82-2-795-9600      Fax:82-2-795-1542
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Nagaokakyo, Kyoto 617-8520, Japan
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