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
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_1 MN101C28A , MN101C28C , MN101C28D ,
MN101C28F , MN101C28L

i Type MNI101C28A MN101C28C MN101C28D MN101C28F MN101C28L

I Rom (x8-bit) 2K 48K 64K % K 9 K
External memory can be expanded

I RAM (x8-bit) 15K 2K 2K 4K 10K
External memory can be expanded

i Package [All lead-free] LQFP080-P-1414A, TQFPO80-P-1212D, QFP084-P-1818E LQFP080-P-1414A *Lead-free
(Conventional Package) (TQFPO30-P-1212C)

i Minimum Instruction 0.10 us (at 4.5 V to 5.5 V, 20 MHz)
Execution Time 0.238 s (at 2.6 Vt0 5.5V, 8.39 MHz)

0.333 us (at 2.3 Vto 5.5V, 6 MHz)

1.00 ps (at 2.0 Vto 5.5V, 2 MHz)*

125 s (at 2.0 Vto 5.5V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

I Interrupts * RESET « Watchdog * External 0 ¢ External I * External 2 « External 3 + External 4 ¢ Timer 0
o Timer 1 ¢ Timer 2 * Timer 3 * Timer 4 ¢ Timer 5 ¢ Time base ¢ Serial 0 ¢ Serial 1 ¢ Serial 2
o Automatic transfer finish ¢ A/D conversion finish

] Timer Counter Timer counter 0 : 8-bit X 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock SOUrCe «wwsseessevsseeeees 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt source -« eweee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)

Clock SOUTCe -++eevevssevveesseee 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt source «eweseee coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)

Clock SOUTCe wwwssewvsewsseeees 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt source «eweseee coincidence with compare register 2

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

Clock SOUICE ++eveveveseveevseee 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequencys;
external clock input
Interrupt SOUrce «-- sewsseeees coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

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

Clock SOUTCe -++eevevssevvevsseee 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source -« wweeee coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)

Clock SOUTCe wwwssewssevsseeees 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 -« wweeee coincidence with compare register 5; 1/8192 prescaler overflow

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

Panasonic MADOO00O6EEM
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MN101C28A , MN101C28C , MN101C28D 1
MN101C28F , MN101C28L

I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1
Clock SOUTCE ++evevsseveessees 172, 1/4, 1/16 of system clock frequency; output of timer counter 3

Serial 1 : synchronous type x 1
Clock SOurce «wssewesseees: 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3

Serial 2 : synchronous type/single-master I2C x 1

Clock source «eevseeevesesseens 1/4, 118, 1/16, 1/32 of system clock frequency; 1/4 of timer counter 0 frequency
i 1/0 Pins 110 57 | +Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
Input 13 | +Common use * Specified pull-up resistor available
A/D Inputs 10-Bit x 8-ch. (with S/H)
Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDDI fosc =20 MHz, VDD =5 V 25 50 mA
Operating supply current
IDD2 fx =32.768 kHz, VDD =3 V 40 120 LA
fx = 32.768 kHz, VDD =3V, Ta = 25°C 4 8 LA
Supply current at HALT IDD3
fx = 32.768 kHz, VDD =3V, Ta = 85°C 20 nA
VDD =5V, Ta=25°C 1 nA
Supply current at STOP IDD4
VDD =5V, Ta=-40°C to +85°C 30 HA

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

A3
A2
Al
A0
Al7
Al6

CS

RE

WE

DKDMA
STDMA

KEY7
KEY6
KEYS
KEY4
KEY3
KEY2
KEY1
KEY0

LDDMA

60 [&—> P63,
59 [&—> P62.
58 |[<—> P61
57 K—> P60,
56 (&> P54,
55 |[<—> P53,
54 [&—> P52

53 &—> P51

52 [<—> P50,

51 [&—> P47
50 [K——> P46,
49 &—> P45,
48 K—> P44,
47 &E——> P43,
46 [<—> P42,
45 [&—> P41
44 |&—> P40,
43 [&—> P37
42 (&—> P36,
W oa K——>P35

A3

Al

Al7
Al6

NCS

NWE

() :Conventional Package

NDKDMA
NSTDMA
NLDDMA

KEY7
KEY6
KEY5
KEY4
KEY3
KEY2
KEY1
KEYO

P35

63 (<—> P63,

61 (&—>P61

P64,A4 <—>{ 61 0 |<—> BT,p34 P64,A4 <> 64 42 |<—>NBT.P34
P65,A5 <—>{62 9 |<— BR.P33 P65.A5 <—> 65 41 |€—>NBR.P33
P66,A6 <—> 63 38 |<—> SBT2,p32 P66,A6 <> 66 40 [€<—> SBT2,P32
P67,A7 <—> 64 37 |«—> SBI2P31 P67,A7 <—>{ 67 39 |<—> SBI2,P31
SDO0.P70,A8 <—>{ 65 36 |<—> SBO2,P30 SDOO,P70,A8 <—>| 68 38 K> SBO2.P30IRQ4,P24
SDO1P71,A9 <—>{ 66 35 [€—— IRQ4.P24 SDO1P71,A9 < 69 37 [€—— IRQ4,P24
SDO2,P72,A10 <—>{ 67 34 [¢—— IRQ3,P23 SDO2,P72,A10 <—>| 70 36 [<—— IRQ3,P23
SDO3PT3AIN <—3 68 MN101C28A 3 |—— RQ2P22 SDO3.PT3.A11 <—> 71 35 |<—— IRQ2,P22
SDO4,P74,A12 <—>{ 69 MN101C28C 32 |¢«—— SENS,IRQLP21 SDO4,P74,A12 <—>{ 72 34 [€—— SENS,IRQI,P21
SDOS5,P75,A13 <—{ 70 MN101C28D 31 |&<—— IRQO,P20 SDO5,P75,A13 <> 73 MN101C28A 33 |€— IRQO,P20
SDO6,P76,A14 <—{ 71 30 |&<—> TM4I0.P14 SDOG6,P76,A14 €| 74 MN101C28C 2 NC.
SDO7,PT7,A1S <—3| 72 MN101C28F 29 kS TM3IOPI3 SDO7.P77.A15 <—>{ 75 MN101C28D 31 [€—>TMAIO.PL14
P87,LED7,D7 <—>{ 73 MN101C28L 28 |«—> TM2I0,P12 NC. 76 30 |<—>TM3I0.P13

P86,LED6,D6 <—>{ 74 27 |<—> TMIIO,P11 P87.LED7.D7 <—>| 77 29 |<—>TM2I0.P12
P85,LED5,D5 <—>{ 75 26 |€——> RMOUT,TM0IO,P10 P86.LED6.D6 <—>| 78 28 |<——>TMIIO.P11
P84,LED4,D4 <—>| 76 25 |&—— RST.P27 P85,LEDS.DS <—>{ 79 27 |€<—> RMOUT,TMOIO.P10
P83, LED3,D3 <—>{ 77 24 {«<—> DK.BUZZER P06 P84,LED4.D4 <—>1 80 26 [<—— NRST,P27
P82,LED2,D2 <—>{ 78 23 |<—> SBT1,P0S P83,LED3.D3 <—>1 81 25 |<——> NDK,BUZZER P06
P81,LEDI,DI <—>| 79 22 |<—> SBIIL.P04 P82LED2,D2 <—>| 82 24 |€—> SBTI1,P05
P80,LED0,D0 <—> 80 21 |€<—> SBO1,P03 P81,LEDI,D] <—>| 83 23 |€—> SBII,P04
O P80,LED0,D0 <——>| 540 22 |<—>SBOI1.P03
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LQFP080-P-1414A *Lead-free
TQFP080-P-1212D *Lead-free[MN101C28A/28C/28D]
(TQFP080-P-1212C)

Support Tool

QFP084-P-1818E *Lead-free

i 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

I EPROM Built-in Type

Type MN101CP28DBF , MN101CP28DAL , MN101CP28DHT ,
MN101CP28LAL

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

RAM (x 8-bit) 2K/2K/2K/10K

Minimum instruction execution time 0.10 ps (at 4.5V to 5.5V, 20 MHz)
0.238 s (at 2.6 Vto 5.5V, 8.39 MHz)
0.333 ps (at 2.3 Vto 5.5V, 6 MHz)

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

Package

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

Panasonic MADO0006DEM
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MN101C28A , MN101C28C , MN101C28D 1
MN101C28F , MN101C28L
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1 MN101C309 , MN101C30A

I Type MNI101C309 MN101C30A
ROM (x8-bit) 24K 32K
External memory can be expanded

I RAM (x8-bit) 1K 15K
External memory can be expanded

I Package LQFP064-P-1414 *Lead-fre

I Minimum Instruction 0.10 ps (at 4.5V t0 5.5V, 20 MHz)

Execution Time 0.238 s (at 2.7 V t0 5.5 V, 8.39 MHz)

1.00 s (at 2.0 V to 5.5 V, 2 MHz)*
125 s (at 2.0 Vto 5.5V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

I Interrupts * RESET  Watchdog ¢ External 0 * External 1 * External 2 « External 3 + External 4 * Timer 0
o Timer 1 *Timer 2 * Timer 3 * Timer 4 ¢ Timer 5 * Time Base e Serial 0  Serial 1
* Automatic transfer finish * A/D conversion finish

I Timer Counter Timer counter 0 : 8-bit X 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock source «eewessseeeeenses 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt source -« eweseseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock SOUrce «wewessseeeesssee 1/16, 1/64 of system clock frequency; 1/1 of X1 oscillation clock frequency;
external clock input
Interrupt Source - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source «w-seeevseeeeseeees 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SoUrce -+---w-seeeve: coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock SOUrCe «seevesssevvesssee 174, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source - e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock SOUrCe «sewewessseevesssee 1/4,1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source - e coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source «-seeesseevsseeees 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 -« e coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUrce - wwwseee 1765536, 1/262144, 1/1048576 of system clock frequency (ROM option)
Panasonic MADO000SEEM
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MN101C309 , MN101C30A I

I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1
Clock Source «wweseseeeesssees 172, 1/4, 1716 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type X 1

Clock source «eeeseseeeeesseens 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3
i 1/0 Pins 110 41 | +Common use * Specified pull-up resistor available ¢ Input/output selectable (bit unit)
Input 13 | +Common use * Specified pull-up resistor available
A/D Inputs 10-bit x 8-ch. (with S/H)
Special Ports Buzzer output, remote control carrier signal output, high-current drive port
Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 25 60 mA
Operating supply current
IDD2 fx =32.768 kHz, VDD =3 V 30 100 HA
fx =32.768 kHz, VDD =3V, Ta = 25°C 4 8 LA
Supply current at HALT IDD3
fx =32.768 kHz, VDD =3 V, Ta = 85°C 18 LA
VDD =5V, Ta=25°C 2 HA
Supply current at STOP IDD4
VDD =5V, Ta=-40°C to +85°C 20 HA

See the next page for pin assignment and support tool.

MADO00O0OSEEM Panasonic
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Pin Assignment

SDO4,A12,P74 <—> 49
SDO5,AI3,P75 <—>1 50
SDO6,A14,P76 <—>{ 51
SDO7,A15P77 <—>52
LED7,D7,P87 <—> 53
LED6,D6,P86 <—>1 54
LED5,D5,P85 <—>1 55
LED4,D4,P84 <—>1 56

£8-s

Q Q0
2822
PR - o
=S s8N T a—C = =R
EEFEES223I23223=BE
cSoxscgededeedindn
R R R - VI - VI - Vi -V V- - VI - VI - P - VR -V -0}
S
253533952225 2883 0

[<—> PSO.WE
K—— P24.IRQ4
P23,IRQ3
P22,IRQ2
l<—— P21,IRQI,SENS
[<—— P20.IRQ0
[€<—> P14,TM4I0

LED3,D3,P83 <—> 57 MN101C309 25— PI13,TM310
LED2,D2,P82 <—>1 58 MN101C30A 24<—> PI12,TM2I0
LEDI,DI,P81 <—>1 59 23— P11,TMIIO
LEDO0,DO,P80 <—{ 60 22— P10,TMOIO,RMOUT
VREF- 61 21— P27,RST
ANO.PA0 —>{ 62 20— P06,BUZZER,DK
ANI,PAl —> 63 19&<—> SBT1,P05
AN2,PA2 —>{ 64 18)<—> SBII.P04
O w4 e o 1T SBOLPO3
23232580387 %8285¢
m’ﬂ:vfno'l\’§>00 Eggz
£2%2%2% R
LQFP064-P-1414 *Lead-free
Support Tool
In-circuit Emulator PX-ICE101C/D+PX-PRB101C30-LQFP064-P-1414
I EPROM Built-in Type Type MN101CP30ABL
ROM (x 8-bit) 2K
RAM (x 8-bit) 15K

18

Minimum instruction execution time

0.10 us (at 4.5V to 5.5V, 20 MHz)

0.238us (at 2.7V to 5.5V, § MHz)

Package

LQFPO64-P-1414 "Lead-iree

Panasonic
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MN101C309 , MN101C30A I
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1 MN101C425 , MN101C427

I Type MN101C425 MN101C427

I Rom (x8-bit) 8 K 16K

I RAM (x8-bit) 025K 05K

I Package SDIP042-P-0600C “Lea-free TQFPO48-P-0707B “Lead-free | QFPQ44-P-101(F “Leac-free
(Conventional Package) (SDIP042-P-0600)

I Minimum Instruction 0.10 ps (at 4.5V to 5.5V, 20 MHz)
Execution Time 0.238 s (at 2.7 V t0 5.5 V, 8.39 MHz)

0.477 us (at 2.0 Vto 5.5V, 4.19 MHz)*
125 us (at 2.0 Vto 5.5V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.

I Interrupts * RESET * Watchdog * External 0  External 1 * External 2 * External 3 (only 48-pin package)
o Timer 2 * Timer 3 * Timer 4 * Timer 5 * Time base ¢ Serial 0 * A/D conversion finish
I Timer Counter Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock SOUrce «eewessseevesssee 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency (only 48-

pin package); external clock input
Interrupt SOUrce - e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source «eeeessseeeeessees 174, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source -« eweseseeee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit x 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock source «-seeeseeeveseeees 174, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SoUrce -+---w-sseeeee: coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)

Clock SOUrCe «swevessseveesssee 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;
1/1, 1/8192 of X1 oscillation clock frequency (only 48-pin package)
Interrupt SOUrce - swwseee coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUrce -+ e 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) X 1
Clock SOUrce «wewessseevesssee 1/2, 1/4, 1716 of system clock frequency; output of timer counter 3
i 1/0 Pins 110 27 |+ Common use: 16 ¢ Specified pull-up resistor available
* Input/output selectable (bit unit): 26 (for 44-pin), 25 (for 42-pin)
Input 12 | +Common use * Specified pull-up resistor available
A/D Inputs 10-bit x 8-ch. (with S/H)
Special Ports Buzzer output, remote control carrier signal output, high-current drive port
Panasonic MADO0002EEM
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MN101C425 , MN101C427 1

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDDI fosc =20 MHz, VDD =5V 15 40 mA
Operating supply current IDD2 fosc =8.39 MHz, VDD =5V 6 18 mA
IDD3 fx =32.768 kHz, VDD =3V 100 LA
IDD4 fx = 32.768 kHz, VDD =3V, Ta = 25°C 8 LA
Supply current at HALT
IDD5 fx =32.768 kHz, VDD =3V, Ta = -40°C to +85°C 18 LA
VDD =5V, Ta=25°C 2 LA
Supply current at STOP IDD6
VDD =5V, Ta=-40°C to +85°C 20 LA
I Pin Assignment () :Conventional Package
2
0=o808 ne 2338
Wm0 T 1IIIILIILLY LITLLILTIEY
P02 <1 3 40 |— MERRAZEELIT BRICESRABRERS
wan B e o e b i st
TMIO2,P12 <3| 7 36 k— PA5.AN5 P66 <36 20k—> P02,SBTO P66 <39 22 k—> P02,SBTO
o ph FH e wo—Jdx un 1 P00 SBOOTXD ¥10 < Jai MN101C425 20— Po0SHOOTXD
iRorpa 219 3 rATaNt NRST,P27 <39 MN}g}gg? 17— NC. P71 <142 MN101C427 19— X0
w1 S R MMOD 0 10— Vs, o i ]
ol < i 2 [ psiTEDL LEDTT <41 e LED7,P87 <45 16— osc
<15 28 k—>P82, P86 < > NN
= I =t LEpores < o v e i
P65 < 18 25 k—> P85 LED5 LED4,P84 <—>{44 - _IZ%PA7,AN7 LED4,P84 < 48_ Eh=kal 13— PA7,AN7
P66 < 19 24 k—> P86,LED6 —~ &t O~ 0o = QT O 0%
wrlf 48 RPN TTITTTTTITT THIIITITTTT
EEEZZZ22222 SeEffiZsziis
WN1010427 RRe§ zziiiis
SDIP042-P-0600C *Lead-free QFP044-P-1010F *Lead-free TQFP048-P-0707B *Lead-free
(SDIP042-P-0600)
Support Tool
i 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
i EPROM Built-in Type Type MN101CP427DP , MN101CP427BF , MN101CP427HT
ROM (x 8-bit) 16K
RAM (x 8-bit) 05K
Minimum instruction execution time 0.10 s (at 4.5V to 5.5V, 20 MHz)
0.238 us (at2.7Vto 5.5V, 8.39 MHz)
Package [All lead-free] SDIP042-P-0600C, TQFP048-P-0707B, QFP044-P-1010F
(Conventional Package) (SDIP042-P-0600)
MADO0002EEM Panasonic
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1 MN101C457

T Type MN101C457
I Rom (x8-bit) 16K
I RAM (x8-bit) 05K
I Package QFP044-P-1010F "Lead-free
i Minimum Instruction 0.10 ps (at 4.5V to 5.5 V, 20 MHz)
Execution Time 0.238 s (at 2.7V t0 5.5V, 8.39 MHz)
0.477 ps (at 2.0 Vto 5.5V, 4.19 MHz)
I 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
I Timer Counter Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source «eewwerieneens 1/1, 1/4 of system clock frequency; external clock input
Interrupt Source «---eeeseseee coincidence with compare register 2
Timer counter 3 : 8-bit X 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock SOurce «wewssseeeseseees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUICE «+++ewesvsevees coincidence with compare register 3
Timer counter 2, 3 can be cascade-connected.
Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock source «eeeeeseveseseens 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[nterrupt SOUrce - essseeve coincidence with compare register 4
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock SOurce «wwwssseeessseees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency
Interrupt SOUICE «++++ewwsvseees coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt Source - seeeeeseee 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) X 1
Clock SOurce «wewssseeessseees 172, 1/4, 1716 of system clock frequency; pulse output of timer counter 3
i 1/0 Pins 110 26 | +Common use: 16 ¢ Specified pull-up resistor available
* Input/output selectable (bit unit): 26
Input 11 | +Common use * Specified pull-up resistor available
I A/D Inputs 10-bit x 8-ch. (with S/H)
i Special Ports Buzzer output, remote control carrier signal output, high-current drive port
Panasonic MADO00003GEM

22 vwwywe.DataSheetdU.com



MN101C457

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 15 40 mA
Operating supply current
IDD2 fosc =8.39 MHz, VDD =5V 6 18 mA
IDD3 VDD =5V, Ta=25°C 2 LA
Supply current at STOP
IDD4 VDD =5V, Ta=-40°C to +85°C 20 LA
I Pin Assignment
< o A
853558
EEEEEE
M=o d =SS o=
O 0O 0O 0 AN A A~~~ —
A A A A A AR A A A
RN
[sa B ol <ol <ol o B o\ o\ B o\ B o\ I o\ B o\ |
P64 <> 34 22k—> P10,RMOUT
P65 <> 35 21k—> P06,BUZZER
P66 <— 36 20k—> P02,SBTO
P67 <— 37 19— P01,SBIO,RXD
P70 <—>{38 18— P00,SBO0,TXD
NRST,P27 <—{ 39 MN101C457 17— N.C.
MMOD —{ 40 16— Vss
LED7,P87 <—{ 41 15— 0SC1
LEDG6,P86 <—>| 42 14— 0SC2
LED5,P85 <—>43 13— Vpp
LED4,P84 <—>{44 12— PA7,AN7
N — Al ch < 1 O~ 0 O =
2grgezierey
oSl e SRR
RRRRZ2z2%22%272
HEHBEI<<<<<<

Support Tool

QFP044-P-1010F *Lead-ree

i In-circuit Emulator

PX-ICE101C/D+PX-PRB101C42-QFP044-P-1010

I EPROM Built-in Type

MADO00003GEM

Type MN101CP427BF
ROM (x 8-bit) 16K
RAM (x 8-bit) 0.5K

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

0.238 us (at2.7Vto 5.5V, 8.39 MHz)

Package QFP044-P-1010F *Lead-frec

Panasonic
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1 MN101C539

I Type MN101C539
I Rom (x8-bit) 24 K (External memory can not be expanded)
T Ram (x8-bit) 0.5 K (External memory can not be expanded)
I Package TQFP048-P-0707B *Lead-free
I Minimum Instruction High speed mode: 0.10 ps (at 4.5 V to 5.5 V, 20 MHz)
Execution Time 0.238 us (at 2.7V to 5.5V, 8.39 MHz)
1.00 ps (at 2.0 Vto 5.5V, 4 MHz)*
Low speed mode: 61.04 us (at 2.0 V to 5.5V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.7 V.
I Interrupts * RESET + Watchdog - External 0 e External 1 ¢ External2 ¢ External 3 ¢ Timer2 ¢Timer3 ¢ Timer 6
* Time Base ¢ Serial 0 (2 systems) * A/D conversion finish * Timer 7 (2 systems)
I Timer Counter Timer counter 2 : 8-bit x 1
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)
Clock SOUICE «eveseeesssevsseeens 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 X1 oscillation clock frequency; external clock input
Interrupt SOUICe «wwwseer coincidence with compare register 2
Timer counter 3 : 8-bit X 1 (square-wave output, event count, generation of remote control carrier)
Clock source »eeesseeseesenes 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 SOUICe «eveseeesseevsseeess 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 SOUICe - wwseeer coincidence with compare register 6
Timer counter 7 : 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)
Clock source «seseeeseesseseees 1/1, 172, 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 «« s wweveee coincidence with compare register 7 (2 lines)
Time base timer (one-minute count setting)
Clock source - ewwsesevesensens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source < eeeeee: 17128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt SOUrce «wwseee 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) X 1
Clock source - eewsesevesessens 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 I/0 Pins /0 36 | +Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)
Input 4 * Common use ¢ Specified pull-up resistor available
Panasonic MADO0004DEM
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MN101C539 I

A/D Inputs

10-bit x 8-ch. (with S/H)

Special Ports

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

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 20 50 mA
Operating supply current IDD2 fosc =8.39 MHz, VDD =5V 10 20 mA
IDD3 fx =32.768 kHz, VDD =3 V 20 70 LA
IDD4 fx = 32.768 kHz, VDD =3 V, Ta = 25°C 2 6 LA
Supply current at HALT
IDD5 fx = 32.768 kHz, VDD =3V, Ta = -40°C to +85°C 15 LA
VDD =5V, Ta=25°C 2 LA
Supply current at STOP IDD6
VDD =5V, Ta=-40°C to +85°C 20 LA
I pin Assignment E
ek Ral=) 2 9 9 9 o
= = OS5I
YZUJEEEEEEEE
g8l asIagd
LILTTITITTTT
OVt —=O Q0O
cnnnnnnnaAacacaacaac
KEY4/P64 <—{37 24 [<—> PIO/RMOUT/TM7PWM
KEY5/P65 <—{38 23 |k PO6/BUZZER
KEY6/P66 <—{39 22 |k P02/SBTO
KEY7/P67 <—{40 21 [&<— PO1/SBIO/RXD
P70 <—{41 20 &— PO0/SBOO/TXD
P71 <42 19— X0
NRST/P27 <43 MN101C539 18 k— X1
MMOD —{44 17— Vg
LED7/P87 <45 16 k— 0SCI1
LED6/P86 <—{ 46 15— osc2
LED5/P85 <—{47 Q 14— Vpp
LED4/P84 <—{48 o — al3k— PAT/IANT
— NNt VOIS0 QN — — —
CEFE02II3eS
$5&srgaaaaay
BEB8 2292222
R L4 <L<LEl
TQFP048-P-0707B *Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C53-TQFP048-P-0707B-M
I EPROM Built-in Type Type MN101CP539HT
ROM (x 8-bit) 24K
RAM (x 8-bit) 05K
Minimum instruction execution time High speed mode: 0.10 us (at 4.5V to 5.5V, 20 MHz)

MADO00004DEM

0.238 us (at 2.7V to 5.5V, 8.39 MHz)
1.00 ps (at 2.7 V to 5.5V, 4 MHz)
Low speed mode:61.04 ps (at 2.7 Vto 5.5V, 32.768 kHz)

Package TQFP048-P-0707B *Lead-free

Panasonic
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_1 MN101C61D, MN101C61G

Type MN101C61D MN101C61G
ROM (x8-bit) 64 K 128 K
RAM (x 8-bit) 3K 12K

Package

TQFP080-P-1212D *Lead-free

Minimum Instruction
Execution Time

Standard: 0.1 us (at2.5Vto3.6V,20MHz)
0.2us (at2.1Vto3.6V, 10 MHz)
0.5us (at 1.8 Vto 3.6 V, 4 MHz)*
125 us (at 1.8 Vto 3.6 V, 32 kHz)*

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

* The operation guarantee range for flash memory built-in type is 2.2V t0 3.0 Vor 2.7V to 3.6 V.

i Interrupts

* RESET « Watchdog * External O « External 1 « External 2 « External 3 « External 4 « External 5

* Timer O * Timer 1 * Timer 2 * Timer 3  Timer 4 ¢ Timer 5 ¢ Timer 6 * Time base

* Serial 0 reception * Serial 0 transmission © Serial 1 reception © Serial I transmission * Serial 2 * Serial 3
* Automatic transfer finish ¢ A/D conversion finish * Timer 7 (2 systems) ¢ Key interrupts (8 lines)

i Timer Counter

26

Timer counter 0 : 8-bit x 1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)
Clock SOUIce «wsseeseesevssnsnens 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 «eweeeees coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock Source «eweseeesseess 172, 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 «wweweeeseee coincidence with compare register |

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)
Clock source «-sewsseeeesseese 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
[nterrupt source - - coincidence with compare register 2

Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier)
Clock SOUIce weseeseesevssunnens 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 «eweeees coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit x 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)
Clock SOUICE +wsseeseesevssnssnens 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 -+ -wwees coincidence with compare register 4

Timer counter 5 : 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial () baud rate timer)
Clock SOUICE »+vveevssseesssenees 172, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64 of OSC oscillation clock
frequency; 1/1 of X1 oscillation clock frequency;
1/1 of external clock input frequency
Interrupt Source «-wweseeees coincidence with compare register 5

Panasonic MADO0009FEM
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MN101C61D, MN101C61G I

I Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer
Clock source «ewwersesseernne 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 SOUICe ««- +weevesseees coincidence with compare register 6

Timer counter 7 : 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)
Clock source «seeseeseeseeseens 1/1, 172, 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 SOUICe -+ +wwsseee coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)

Clock source «eweseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source «+--weeeve: 1/128, 17256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt SOUICe - wwsssseeee 1/65536, 1/262144, 1/1048576 of system clock frequency
I DMA Controller Max. Transfer cycles : 255
(Automatic Data Transfer) Starting factor : external request, various types of interrupt, software
Transfer mode : 1-byte transfer, word transfer, burst transfer
I Serial Interface Serial 0 : synchronous type / UART (full-duplex) x 1
Clock SOUrce «ewesesevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 5;

172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type / UART (full-duplex) x 1
Clock source «eewvesesneene 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type X 1
Clock SOUrce «wwessseeveesseee 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 x 1

Clock source «eeveesesneene 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency
i 1/0 Pins 110 62 | Common use e Specified pull-up resistor available ¢ Input/output selectable (bit unit)
Input 6 * Common use * Specified pull-up resistor available
I A/D Inputs 10-Bit x 6-ch. (with S/H)
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I Rom Correction Correcting address designation : up to 3 addresses possible

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

MADOOO09FEM Panasonic
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

IDD1 fosc = 20 MHz, VDD =3V, (fs = fosc/2) 5 12 mA
Operating supply current IDD2 fosc = 8.39 MHz, VDD =3V, (fs = fosc/2) 2 5 mA
IDD3 fx = 32.768 kHz, VDD =3 V, (fs = fx/2) 40 LA
IDD4 fx = 32.768 kHz, VDD =3V, Ta=25°C 4 8 LA

Supply current at HALT
IDDS fx =32.768 kHz, VDD =3 V 30 LA
IDD6 VDD =3V, Ta=25°C 2 LA

Supply current at STOP
IDD7 VDD =3V 20 LA

Ta=-40°C to +85°C, VDD = 1.8 Vt0 3.6 V, VSS =0V

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

I pin Assignment

28

£5s
0 €58
4 a3 55228 <«
3 222882253
< Sgw3Fssss3as
S g SEg283 a
e 888555028 e g
QYIS Z IR EEZRBBBEBORY X0
LX< IITEZZEEEEEBREEZZ
S0:Ziffzsccssizssssgs
RN EEEE
P64/A4 61
P65/AS 62 40 [€—> NBT/P34
P66/AG 63 39 [€—> NBR/P33
P6T/AT o 38 [&—> SBT3/P32
P70/SDO0 65 37 [€—> SYSCLK/SBI3/P31
P71/SDOI 6;'1 36 [€—> SBO3/P30
P72/A10/SDO2 67 35 [€—> IRQ4/P24
P73/A11/SDO3 68 34 [€—> RQ3/P23
PT4AIZSDO 69 33 [&—> IRQP22
P7S/A13/;D05 70 MN101C61D 32 &> ACZ/IRQI/P21
7 P7;>/;D06 7 31 [€—> IRQU/P20
P77/SDO7 7 MN101C61G 30 [€—> TCI07/P14
P87/LED7,D7 7 29 [€—> TCIO3/P13
pss/LED(,‘D(, 7; 28 [€—> TCIO2/P12
PSS/LEDS‘DS 75 27 [€&—> TCIOI/P11
1’84/LED4‘D4 76 26 [€——> RMOUT/TCIO0/P10
PSZILED%‘D% 7 25 |&€—— NRST/P27
Ps%/LED;D% 78 24 |€—> NDK/BUZZER/P06
PX]/LED]-D] 79 23 |&€—> SBT2/P05
PO/ Fnoino 80 22 [€—> SBI2/P04
o 21 [€&—> SBO2/P03
O S — Mt e %o O
—dmeme xS f2mTnen =g
g2 zg9oInuutas oz oQg s g
Bfgfscic”5oggs *gzese
£S=as3wo & oo SSE8
27 77 72 7 > SSEE
B 288
g g
8] 4

TQFP080-P-1212D *Leac-iree

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

Panasonic MADO0009FEM
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Support Tool

MN101C61D, MN101C61G I

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C61-TQFP080-P-1212-M

i Flash Memory Built-in Type

MADOOO09FEM

Type MN101CF61G
ROM (x 8-bit) 128K
RAM (x 8-bit) 12K

Minimum instruction execution time

0.1 us (at 2.7V to 3.6 V, 20 MHz)
0.2 us (at2.7Vto 3.6V, 10 MHz)
0.5 us (at 2.7V to 3.6 V, 4 MHz)

125 us (at 2.7 V to 3.6 V, 32 kHz)

Package TQFP080-P-1212D *Lead-free
Type MN101CF60G

ROM (x 8-bit) 128 K

RAM (x 8-bit) 12K

Minimum instruction execution time

0.1 us (at 2.5 Vto 3.0V, 20 MHz)
0.2 us (at 2.2 Vto 3.0V, 10 MHz)
0.5 us (at 2.2V to 3.0V, 4 MHz)

125 us (at 2.2V to 3.0V, 32 kHz)

Package

TQFP080-P-1212D *Lead-free

Panasonic
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1 MN101C62D , MN101C62F

i Type MN101C62D MN101C62F
I Rom (x8-bit) 64K 96 K
I RAM (x8-bit) 2K 4K
I Package LQFPOS0-P-1414A *Lead-free
i Minimum Instruction Standard: 0.10 ps (at 4.5V to 5.5V, 20 MHz) Double speed: ~ 0.125 s (at 4.5V t0 5.5V, § MHz)
Execution Time 0.25 us (at 2.7V 105.5V, 8 MHz) 0.25 ws (at 3.0V t0 5.5 V, 4 MHz)
1.00 us (at 2.0 Vto 5.5V, 2 MHz)* 62.5 us (at2.0 Vto 5.5V, 32 kHz)*
125 us (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.
i Interrupts *» Watchdog * External 0 » External 1  External 2 » External 3 * External 4 « Timer 0 ¢ Timer 1 * Timer 2
*Timer 3 » Timer4 « 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
I Timer counter 0 : 8-bit x 1

30

Timer Counter

(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)

Clock Source «eeseesseeseeseees 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 e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event, serial baud rate timer)
Clock Source «+swesesseeseesenns 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 XTI oscillation clock frequency; external
clock input
Interrupt source -« eweseee coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

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

Clock Source -« ewwssseveeessee 172, 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 - eweseeee coincidence with compare register 2

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

Clock Source - eewsssseeeeessee 172, 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 X 1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)

Clock Source «eeesseeseesnes 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 -« eeeseee coincidence with compare register 0

Timer counter 6 : 8-bit freerun timer

Clock s0UICe «++:seevevesesseene 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 - eweeeee coincidence with compare register 6
Panasonic MADO00020GEM
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MN101C62D, MN101C62F [

] Timer Counter Timer counter 7 : 16-bit X 1
c . (square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, synchronous output
(Continue) evevt, pulse width measurement, input capture, generation of real time)
Clock source -« eewwessssseene 171,172, 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
[nterrupt source - et coincidence with compare register 7 (2 lines)
Watchdog timer
Interrupt source « e 1/65536, 1/262144, 1/1048576 of system clock frequency
Timer counter 8§ : 16-bit X 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 -« eewwessssseeee 171,172, 1/4, 1716 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 - e coincidence with compare register 7 (2 lines)
Watchdog timer
Interrupt source - e 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOUICE ++vvvvesevesssees 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency
Serial 1 : synchronous type/UART (full-duplex) x 1
Clock SOUICE ++evvvssevesssees 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;
172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency
Serial 2 : synchronous type / single-master [2C
Clock source -« ewwessessseeeee 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 1/0 Pins 110 68 | ¢ Common use - Specified pull-up resistor available * Input/output selectable (bit unit)
i A/D Inputs 10-bit x 8-ch. (with S/H)
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I ROM Correction Correcting address designation: up to 3 addresses possible
See the next page for pin assignment and support tool.
MADO0020GEM Panasonic
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i Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition Unit
min typ | max
IDD1 fosc = 20 MHz, VDD =5 V 15(20) | 30(40) | mA
Operatingsupplycurrent
IDD2 fx=32kHz, VDD =3V 30(50) |60(120)| uA
IDD3 fx =32 kHz, VDD =3V, Ta = 25°C 6 8 LA
Supply currentatHALT
IDD4 fx =32 kHz, VDD =3V, Ta = 85°C 30 LA
IDD5 VDD =5V, Ta=25°C 2 LA
Supply currentat STOP
IDD6 VDD =5V, Ta=385°C 50 LA
() : Flash memory built-in type
I pin Assignment
Poaias <3 o1 BR2EHRAIRAETRITETETRLIQLT

32

P65/A05 «—3 62
P66/A06 «<—>) 63
P67/A07 «—> 64

P70SDO0/A08 <—3) 65

P71/SDO1/A09 &—3>) 66

P72/SD02/A10 «—3) 67

P73/SDO3/ATT «—>) 68

P74/SDO4/A12 &—>) 69

P75/SD0S/A13 &—>) 70

P76/SDO6/A 14 &—3>] 71

P77/SDOT/ALS &—3) 72

P87/LED7/D7 ¢—3 73
P86/LED6/D6 &——3) 74
P8S/LEDS/DS ¢—3 75
P84/LED4/D4 &—3) 76
P83/LED3/D3 ¢—3>) 77
P82LED2/D2 ¢—3>| 78
PSI/LEDI/DI ¢—3>| 79
PSO/LEDO/D0 ¢——3| 80

MN101C62D
MN101C62F

l&——> TMBIO/RXDOB/SBIOB/P34
l&——> TM4I0/TXDOB/SB00B/P33
—> SCL/SBT2/P32

—> SBI2/P31

S SDA/SBO2/P30

lk—> IRQ4/P24

l—> RQ3/P23

ks RQP2

2 > ACZ/IRQ1/P21

k—> IRQU/P20
lk—> TM7I0/P14
lk—> T™3I0/P13
lk—> T™210/P12

le—> T™II0PII
l<—> RMOUT/TMOI0O/P10

l«—> NDK/BUZZER/POG
le—> SBTI/POS

le—> RXDI/SBII/PO4
lk—> TXDI/SBOI/PO3
lk—> SBTOA/PO2

VSS3

PAl «—>3
PA2 €—>4
PA3 €<—>I5

AN4/PA4 €—D{6

AN1
AN2
AN3;

PAS <—>(7
AN6/PAG €—> 8
PAT €—>|9

'VREF+
VDDI

NRST/P27 ——>]

ANS5;

AN7/
TXDOA/SBOOA/PO0 €—>
RXDOA/SBIOA/PO1 €—>1 20

LQFP080-P-1414A *Lead-ree

Panasonic
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MN101C62D , MN101C62F [

Support Tool
I In-circuit Emulator PX-ICE101C / D + PX-PRB101C62-LQFP080-P-1414A-M
I Flash Memory Built-in Type Type MN101CF62G
ROM (x 8-bit) 128 K
RAM (x 8-bit) 10K
Minimum instruction execution time Standaed: 0.1 us (at4.5Vto 5.5V, 20 MHz)
0.25 ps (at 2.7V to 5.5V, § MHz)
1.0us (at2.5Vto 5.5V, 2 MHz)
125 us (at 2.5V to 5.5V, 32 kHz)
Double speed: 0.125 ps (at 4.5V to 5.5V, 20 MHz)
0.25 ps (at 3.0 Vto 5.5V, § MHz)
62.5 us (at 2.5V to 5.5V, 32 kHz)
Package LQFP080-P-1414A *Leadfree
MADO00020GEM Panasonic
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1 MN101C67D,MN101C67G

Type MNI101C67D MNI101C67G
ROM (x8-bit) 64K 128 K
RAM (x8-bit) 6K 10K

Package

TQFP080-P-1212D *Lead-frec

Minimum Instruction
Execution Time

Standard: 0.1 us (at2.5Vto3.6V,20 MHz)*
0.2 us (at 2.1 Vto 3.6V, 10 MHz)*
0.5us (at 1.8 Vto 3.6V, 4 MHz)*
62.5 us (at 1.8V to 3.6 V, 32 kHz)*
Double speed: 0.119 ps (at 2.5V 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.

i Interrupts

* RESET * Watchdog * External 0 * External 1 « External 2 ¢ External 3 « External 4 * External 5

* Timer O * Timer 1 * Timer 2 * Timer 3 ¢ Timer 4 * Timer 5 ¢ Timer 6 ¢ Time base

o Serial 0 reception ¢ Serial 0 transmission * Serial 1 reception © Serial 1 transmission © Serial 2 * Serial 3

o Serial 4 * Automatic transfer finish ¢ A/D conversion finish ¢ Timer 7 (2 systems) ¢ Key interrupts (8 lines)

i Timer Counter

Timer counter 0 : 8-bit x 1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)
Clock source «eeessseeeeesses 172, 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 «« e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eeseeseeseesnns 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 « v coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1
(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)
Clock source «eseeeseeseesenns 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 « e coincidence with compare register 2

Timer counter 3 : 8-bit x 1 (square-wave output, event count, generation of remote control carrier)
Clock sOUrce «ewseeeseevsseeeees 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 XTI 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 X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)
Clock SOUTCE wwvvseesssevsseeeees 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 «--+ewsseeeves coincidence with compare register 4

Timer counter 5 : 8-bit x 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer)
Clock SOUICE «eseeseessvssensnens 172, 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 - swsseeeve: coincidence with compare register 5

Panasonic MADO00036GEM
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MN101C67D, MN101C67G U

I Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer
Clock source «ewweesesseenene 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 SOUICe «+eeeeevseees coincidence with compare register 6

Timer counter 7 : 16-bit x 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)
Clock source «seeseeseesesseens 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 «-eweseees coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)

Clock source «eeeeseseeeeesneens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SOUrce - weeeve: 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt Source -+ e 1/65536, 1/262144, 1/1048576 of system clock frequency
I DMA Controller Max. Transfer cycles : 255
(Automatic Data Transfer) Starting factor : external request, various types of interrupt, software
Transfer mode : 1-byte transfer, word transfer, burst transfer
I Serial Interface Serial 0 : synchronous type / UART (full-duplex) x 1
Clock SOUrce «eweseseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 5;

172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type / UART (full-duplex) x 1
Clock source «eevvesesnseene 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type X 1
Clock SOUrce «seeessseeveesseee 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 x 1
Clock source «eeveesesneene 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 4 : I*C slave x 1
Applicable for I’C high-speed transfer mode, 7 bit/10bit address setting, general call

i 1/0 Pins ‘ 110 ‘ 62 ‘ ¢ Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
‘ Input ‘ 7 ‘ ¢+ Common use * Specified pull-up resistor available
A/D Inputs 10-bit X 7-ch. (with S/H)
Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I RoM Correction Correcting address designation: up to 3 addresses possible

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

MADO00036GEM Panasonic
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc = 20 MHz, VDD =3V, (fs = fosc/2) 5 12 mA
Operating supply current IDD2 fosc = 8.39 MHz, VDD =3V, (fs = fosc/2) 2 5 mA
IDD3 fx = 32.768 kHz, VDD =3 V, (fs = fx/2) 40 LA
IDD4 fx = 32.768 kHz, VDD =3V, Ta=25°C 4 8 LA
Supply current at HALT
IDDS fx =32.768 kHz, VDD =3 V 30 LA
IDD6 VDD =3V, Ta=25°C 2 LA
Supply current at STOP
IDD7 VDD =3V, Ta=85°C 20 LA
Ta=-40°C to +85°C, VDD =18 Vt0 3.6 V,V§SS =0V
I pin Assignment =%«
BV
o zig.i3Eic
LI
P64/A4 61
pisas < e
P66/AG 63 38 k—> P32
POT/AT o4 37 k—> SYSCLK/SBI3/P31
P70/SDOO 0 36 [&—> SBO3/P30
P71/SDO1 66
PT/AI0SDO2 a = ot
3/A11/SDO3 68
PraA125008 <3| D
P75”;Zgggz Z‘I’ MN101C67D 31 &—> RQUP20
P77/SDO7 7 MN101C67G 23 :;ﬁigzgi:
PHILED?.D] » 2 [e—> rc0op12
o 27 [€—> TCIO1/P11
P5/LEDS,DS » 26 [¢—> RMOUT/TCIO0/P10
P84/LED4.D4 76 25 [&——— NRST/P27
';iliﬁjﬁf ;; 24 [&—> NDK/BUZZER/P06
2,D2 o 23 [€—> SBT2/P05
e bl e
O_Nm mmmmm 9o xnenxag
EITI2IZEYLB008%288E¢

36

NC servesasthe VPP pininthe MN101CF67G, and cannotbe used as a user pin.

SDA/RXDI/SBI1/P01 €—>

TQFP0B0-P-1212D *Leac-iree

Panasonic
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MN101C67D, MN101C67G U

Support Tool
I In-circuit Emulator PX-ICE101C /D + PX-PRB101C67-TQFP080-P-1212-M
I Flash Memory Built-in Type Type MN101CF67G
ROM (x 8-bit) 128K
RAM (x 8-bit) 10K
Minimum instruction execution time Standard: 0.1 ps (at 2.7 V to 3.6 V, 20 MHz)
Package TQFP080-P-1212D *Lead-free
MADO00036GEM Panasonic
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1 MN101CF91D

i Type MNI101CF91D

I Rom (x8-bit) 64K (flash memory)

I RAM (x8-bit) 4K

I Package TQFPO48-P-0707B *Lead-free

I Minimum Instruction 0.1 us (at2.7Vto 3.6V, 10 MHz)

Execution Time 62.5 s (at 2.7V t0 3.6V, 32 kHz)

I 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 4 ¢ Timer 6 * Time base
* Timer 7 (2 systems) * Timer § (2 systems) * Serial 0 (2 systems) e Serial 1 (2 systems) © Serial 2 (3 systems)
* A/D conversion finish

i Timer Counter Timer counter 0: 8-bit X 1

(square-wave output, PWM output, event count, simple pulse width measurement)
(square-wave/PWM output to large current terminal P50 (TMOOA) or P30 (TMOOB) possible)
Clock SOUrce «wewessseevesssee 1/2, 1/4 of system clock frequency;
1/1, 1/4, 1716, 1/32, 1/64 of OSC oscillation clock frequency;
1/1 of XI oscillation clock frequency; external clock input
Interrupt Source - e coincidence with compare register 0

Timer counter 1: 8-bit X 1 (square-wave output, event count, serial transfer clock)
Clock source «eeessseeeeessens 172, 1/8 of system clock frequency;
1/1, 1/4, 1716, 1/64, 1/128 of OSC oscillation clock frequency;
1/1 of XI oscillation clock frequency; external clock input
Interrupt SoUrce «+---+e-sseeeve: coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2: 8-bit X 1
(square-wave output, PWM output, event count, simple pulse width measurement) (serial transfer clock)
(square-wave/PWM output to large current terminal P52 (TM20A) or P32 (TM20B) possible)
Clock source «wseeesseeeeseeees 1/2, 1/4 of system clock frequency;
1/1, 1/4, 1716, 1/32, 1/64 of OSC oscillation clock frequency;
1/1 of XT oscillation clock frequency; external clock input
Interrupt SoUrce -+---wwsseeeve: coincidence with compare register 2

Timer counter 3: 8-bit X 1 (square-wave output, event count)
Clock SOUrce «swevessseeeesssee 1/2, 1/8 of system clock frequency;
1/1, 1/4, 1716, 1/64, 1/128 of OSC oscillation clock frequency;
1/1 of XI oscillation clock frequency; external clock input
Interrupt Source - wwwseee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4: 8-bit X 1
(square-wave output, PWM output, event count, simple pulse width measurement)
Clock SOUrce «wewessseeeessse 1/2, 1/8 of system clock frequency;
1/1, 1/4, 1716, 1/64, 1/128 of OSC oscillation clock frequency;
1/1 of XI oscillation clock frequency; external clock input
Interrupt SOurce - e coincidence with compare register 4

Panasonic MADO0055BEM
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MN101CF91D I

I Timer Counter (Continue) Timer counter 6: 8-bit freerun timer
Clock source «eeeseseeeeesseens 1/1 of system clock frequency;
1/1, 17128, 1/8192 of OSC oscillation clock frequency;
1/1, 17128, 1/8192 of XI oscillation clock frequency
Interrupt SQUICe ««=  wwevsvseees coincidence with compare register 6

Timer counter 7: 16-bit X 1
(square-wave output, PWM output (cycle / duty continuous variable), event count, pulse width measurement, input
capture)
(square-wave/PWM output to large current terminal P51 (TM70) possible)
Clock source «sesseeseesessenns 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 SOUICe -+ +wwsssseee coincidence with compare register 7 (2 lines), input capture register

Timer counter 8: 16 bit X 1
(square-wave output, PWM output (cycle / duty continuous variable), event count, pulse width measurement, input
capture)
(square-wave/PWM output to large current terminal P53 (TM8O0) possible)
Clock soUrce «weseeesseeesseeees: 1/1, 172, 1/4, 1/16 of system clock frequency;
1/1, 172, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 172, 174, 1/16 of external clock input frequency
Interrupt soUrce -+« wseeeve: coincidence with compare register 8 (2 lines), input capture register

Time base timer (one-minute count setting)

Clock SOUrce «wwessseeeessseees 1/1 of OSC oscillation clock frequency;
1/1 of XI oscillation clock frequency

Interrupt source -+« wweseeees: 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768 of clock source
frequency

Watchdog timer
Interrupt source -+« weeevs: 1/65536, 1/262144, 1/1048576 of system clock frequency
i Serial Interface Serial 0: synchronous type/UART (full-duplex) X 1
Clock SOUrce «swwesesevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 1: synchronous type/UART (full-duplex) X 1
Clock SOUrce «wwessseeveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 2: synchronous type/multi-master 12C x 1
(applicable for 7-bit/10-bit address setting, general call, SMBus)

I I/0 Pins 110 ‘ 37 ‘ + Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
I AD Inputs 10-bit x 6-ch. (with S/H)

eclal Ports uzzer output, remote control carrier signal output, high-current drive port, clock output
ISp'IPt B p 1 carrier signal output, high drive port, clock outp
MADO0O055BEM Panasonic
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I pin Assignment

Support Tool

P40/ RXDOB / SBIOB <——>|
P41/TXDOB / SBOOB <——>|
P42/ SBTOB <—>|
P43/RXDIB /SBIIB <—>
P44/TXDIB/SBOIB <—>|
P45/SBTIB <—>|

P50/ LEDO/ TMOOA <—>|
P51/LEDI/TM70 <—>
P52/LED2/ TM20A <—>|
P53/LED3/TM80 <——>
P54/LED4/IRQ4 <—>
P55/LED5 /IRQ5 <—>

l<—> SCL2/SBT2/P16
<> SDA2/SB0O2/PI5

l<——> TM410/ SBI2/ P14
l<—> T™MS8I0 / P13

l<——> TM710/ P12

l<— T™M210/ P11
lk<——> RMOUT / TM0IO / P10
l<— SBTIA / AN5 /P05

[<— TXDIA /SBOI1A / AN4/ P04
[<——> RXDIA /SBI1A / AN3 /P03
[<—> SBTOA / AN2/ P02

[<—— TXDOA / SBOOA / AN1/ P01

= % o
2 N Q@ Qe
2 N§ 208 29 8
¥ 2 N © g zZ £
4 2 D =2 =2 2 Z
© zZz m E E E E
S v F o O = o
e om o o2 o2 =2 3838 5 8
) 5] o o S} S |5}
a8 ¥ ¥ ¥ ¥ ¥ &k E g £ Z
o = <= <= = - < <= < < < <
=z 2 8 38 & 5 2 8 8 3 8
a A oA A A A A A A A A A
© n ¥ o O —= o o w & © 1
& a8 dF 8 4 a8 23 8 & &4
37 24
38 23
39 22
40 21
41 20
42 19
43 MN101CF91D 18
44 17
45 16
46 15
47 14
48 13
N - & @ v n o~ =« o 2 =
P 4
298" = 3
o © >

MMOD
NRST /P27
VDDI8
VDD33
OSCMOD

TQFP048-P-07078 *Leadree

RXDOA / SBIOA / ANO /P00 <——> 12

i In-circuit Emulator

40

PX-ICE101C/D + PX-PRB101C91-TQFP048-P-0707B-CN-M

Panasonic
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1 MN101C94A

I Type MN101C94A
I Rom (x8-bit) 2K
I RAM (x8-bit) 1K
I Package QFPO44-P-1010F *Lead-free
I Minimum Instruction 0.10 s (at 4.5V to 5.5V, 20 MHz)
Execution Time 0.238 s (at 2.7 V t0 5.5 V, 8.39 MHz)
0.477 us (at 2.0V to 5.5V, 4.19 MHz)*
* The lower limit for operation guarantee for flash memory built-in type is 2.5 V.
I Interrupts * RESET « Watchdog ¢ External 0 * External 1 * External 2  Timer 0  Timer 1
* Timer 2 * Timer 3 * Timer 4 * Timer 5 * Time base ¢ Serial 0 ¢ A/D conversion finish
I Timer Counter Timer counter 0 : 8-bit X 1

(square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock SOUrce «seewessseevesssee 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source - e coincidence with compare register 0

Timer counter 1 : 8-bit x 1
(square-wave output, event count, synchronous output event)
Clock source «eewsseeeesesses 1/16, 1/64 of system clock frequency;
external clock input
Interrupt Source -« eweseseeee coincidence with compare register |

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source «eewsseeeesenses 1/1, 1/4 of system clock frequency;
external clock input
Interrupt SoUrce -+---+w-seeeee: coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock SOUrce «swewessseveesssee 174, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUrce - wseee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock SOUrce «wewessseeeesssee 1/4,1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUrce - e coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)

Clock source «w-seeesseevsseeeees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency
Interrupt source -« ewesvseeee coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUrce - e 1/1048576 of system clock frequency
Panasonic MADO0052BEM
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MN101C94A U

I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) X 1
Clock Source «wweseseeeesssees 172, 1/4, 1/16 of system clock frequency; output of timer counter 3
I 1/0 Pins /0 26 | +Common use: 17 ¢ Specified pull-up resistor available
* Input/output selectable (bit unit): 26
Input 11 | +Common use * Specified pull-up resistor available
A/D Inputs 10-bit x 8-ch. (with S/H)
Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 15 40 mA
Operating supply current
IDD2 fosc =8.39 MHz, VDD =5V 6 18 mA
Supply current at HALT IDD3 ffosc = 8.39 MHz, VDD =5 V, Ta = 25°C 1.2 3 mA
IDD4 VDD =5V, Ta=25°C 2 LA
Supply current at STOP
IDDS VDD =5V, Ta=-40°C to +85°C 20(50) | uA

() : Flash memory built-in type

I Pin Assignment

<t 0
538558
EEEEEE
e9ggdggiadyo
A A A A A A A A A A
LT
(sl sl ool <ol o\ B o\ B o I o Bl o\ Il o\ Il o\ ]
P64 <— 34 22— P10,RMOUT
P65 < 35 21— P06,BUZZER
P66 <— 36 20— P02,SBTO
P67 <— 37 19— P01,SBIO,RXD
P70 <—{ 38 18— P00,SBO0,TXD
NRST,P27 < 39 MN101C94A 17— N.C.

MMOD —{ 40 16— Vs
LED7,P87 <— 41 15— OSC1
LEDG6,P86 <—{ 42 14— 0OSC2
LED5,P85 <—>| 43 13— Vpp
LED4,P84 <— 44 12[<—PA7,AN7

PN Z22Z99T2Yg
EEEEZSS5252
RERRZZz222%72
QFP044-P-1010F *Lead-free
MADO00052BEM Panasonic

vwwwe.DataSheet4UW&@m



Support Tool

i In-circuit Emulator PX-ICE101C/D+PX-PRB101C94-QFP044-P-1010

I Flash memory Built-in Type Type MN101CF94D [ES (Engineering Sample) available]
ROM (x 8-bit) 64K
RAM (X 8-bit) 2K

Minimum instruction execution time 0.10 ps (at 4.5V to 5.5V, 20 MHz)
0.238 ps (at 2.7V to 5.5V, 8.39 MHz)
0.477 ps (at 2.5V to 5.5V, 4.19 MHz)

Package QFP044-P-1010F *Lead-free

Panasonic MADO00052BEM
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1 MN101CF95F, MN101CF95G

Type MN101CF95F (under planning) MN101CF95G (under development)
ROM (x8-bit) 96K 128K
RAM (x8-bit) 4K 6K

Package

TQFP080-P-1212D *Lead-free

Minimum Instruction
Execution Time

Standard: 0.2us (at2.7Vto3.6V,10 MHz)*
0.5us (at2.7Vto03.6V,4MHz)*
62.5 us (at 2.7V t0 3.6 V, 32 kHz)*

Double speed: 0.1 us (at 2.7V to 3.6 V, 10 MHz)*

i Interrupts

* RESET ¢ Watchdog * External 0 ¢ External 1 * External 2  External 3 ¢ External 4 ¢ External 5 ¢ Timer 0

o Timer 1 ¢ Timer 2 ¢ Timer 3 ¢ Timer 4 ¢ Timer 5  Timer 6 * Timer 7  Timer § ¢ Time base e Serial 0 reception
¢ Serial 0 transmission ¢ Serial 1 reception ® Serial 1 transmission ¢ Serial 2 * Serial 3 * Serial 4 reception

* Serial 4 transmission * Automatic transfer finish * A/D conversion finish * Key interrupts (12 lines)

i Timer Counter

46

Timer counter 0: 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial clock output, real-time output
control, generation of remote control carrier)
Clock source «eeseeseeseesenes 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 - e coincidence with compare register 0

Timer counter 1: 8-bit X 1 (square-wave output, event count, synchronous output event, serial clock output)
Clock source «eeessseeesessens 172, 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 -« sewesvseeee coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2: 8-bit X 1
(square-wave output, PWM output, event count, pulse width measurement, synchronous timer, serial clock output)
Clock source «eweeseeseesenss 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 - e coincidence with compare register 2

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

Timer counter 3: 8-bit X 1 (square-wave output, event count, serial clock output)
Clock source «eeseeseeseesenns 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 - e 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 4: 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, real-time output control, serial clock

output)
Clock source «w-seeeseeeesseeeees 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 -+---+wwsseeeee: coincidence with compare register 4
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i Timer Counter (Continue) Timer counter 5: 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial clock output)
Clock SOUICE «+s+evvssseevsssssens 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 «---s+seeevevseees coincidence with compare register 5

Timer counter 4, 5 can be cascade-connected.

Timer counter 6: 8-bit freerun timer
Clock source «eeeseseeeeeeseens 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock
frequency; 1/1, 17128, 1/8192 of XI oscillation clock frequency
Interrupt SOUICe «=++weeesvseees coincidence with compare register 6

Timer counter 7: 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture, real-time output control)
Clock source «eeseeseesesseens 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 SOUICe - ++wwsssseeee coincidence with compare register 7 (2 lines)

Timer counter 8: 16-bit x 1
(square-wave output, PWM output (duty continuous variable), event count, pulse width measurement, input capture)
Clock source «eweseseeeeseseens 1/1, 172, 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 -+« wseeeve: coincidence with compare register 8 (2 lines)

Time base timer (one-minute count setting)

Clock SOurce «wwessseeeesssees 1/1 of OSC oscillation clock frequency; 1/1 of X1 oscillation clock frequency
Interrupt SOUICe -+ swwsssseee 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt Source - -eeeve: 1/65536, 1/262144, 1/1048576 of system clock frequency
I DMA Controller Max. Transfer cycles: 255
(Automatic Data Transfer) Starting factor: various types of interrupt, software
Transfer mode: 1-byte transfer, word transfer, burst transfer
I Serial Interface Serial 0: synchronous type / UART (full-duplex) x 1
Clock source «eeewersesseernne 1/2, 1/4 of system clock frequency; pulse output of timer counter 1, 2;

172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1: synchronous type / UART (full-duplex) x 1
Clock Source s wwessseeeeesseees 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 2: synchronous type / multi-master I2C x 1
Clock source «eeeseseeeeesseens 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, 4;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3: synchronous type / single-master I2C X 1
Clock SOUrce «wwessseeeessseees 1/2, 1/4 of system clock frequency; pulse output of timer counter 4, 5;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency

Serial 4: synchronous type / UART (full-duplex) X 1
Clock Source «eeeseseeeessseens 1/2, 1/4 of system clock frequency; pulse output of timer counter 0, 5;
172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

MADO0053BEM Panasonic

viwwe.DataSheet4Ucom



/O Pins o

‘ 67 ‘ * Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)

A/D Inputs

10-bit x 11-ch. (with S/H)

Special Ports

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

Pin Assignment

Support Tool

P76/SD06 / TM4 <—>
P77/SDO7/TM5 <—>
P87/LED7 <—>

P86/ LED6 <—>

P85 /LEDS / SBODA <——>
P84/LED4 /SBIOA <—>
P83 /LED3/ SBT0A <—>|
P82/LED2 <—>
P81/LEDI <—>
P80/LED0 <—>
P44/KEY12 <—>|

P45 /KEY13 <—>|

P46 /KEY14 €—>
P47/KEY15 €—>
VREF-

PAO/ANO <—>|
PAI/ANI <—>|
PA2/AN2 €
PA3/AN3 <>
PA4/ANG <)

PR
z £ £EZ3 R
EE 8E8 e
B3 s8gs-s2enLereenss 8
SRR R
2222226888888 ¢8¢8¢8¢8¢8¢8¢:¢

60 |[<—> P75
59 |k—> P74
58— P73
57— P72
56 |k—> P71
55 |k—> P70
Shle > pa3
3> Pa2
52l P4l
51 jc—> P40
50 |&—> P67
49 [&—> P66
48 [&—> P65
47 |&—> P64
46 |<—> P63
45 |&<—> P62
44 <> P61
43 [€<—> P60
42| &—> P54
41| &—> P53

n MN101CF95F
n MN101CF95G

O

0
1
2
3
4
5
6
9
8
9

K—> TM7A/IRQS /P25
K—> IRQ4/P24
K—> IRQ3/P23
K—> IRQ2/P22
K—> IRQI /P21
K—> IRQO/P20
K—> P36

> SBT4/P35
> SBI4/ P34
E—> SBO4/P33
K—> T™M3/P32
K—> TM2B/P31
K—> T™™2A /P30
K—> SBTOB/SBT2/PI5
K—> SBIOB/SBI2/Pl4
&> SBOOB/SBO2/PI3
&> SBTIA /P12
&> SBIIA/PIL
[&—> SBOIA/PI0
[&—> BUZ/SBT3/P02

PAS <—>|1
PA6 <—>[2
PB2 €<—>|5
PB3 <—>{6
DMOD —>|7

VREF+

VPP
VDD33
VDDI§

8 /PBO €—>3

9/ PBI €—>4
P27/NRST ——>/|
SBO3 /P00 <—>
SBI3 /P01 <——>(20

ANS
AN6
ANS
AN9
ANI0
ANI1

TQFP0BO-P-1212D *Lea-ree

48

In-circuit Emulator

PX-ICE101C/D+PX-PRB101C95-TQFP080-P-1212D

Panasonic
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_1 MN101CF96D, MN101CF96F

Type MN101CF96D (under planning) MN101CF96F (under planning)
ROM (x 8-bit) 64K 96K
RAM (x8-bit) 3K 6K

Package

LQFPO64-P-1414 *Lead-free

Minimum Instruction
Execution Time

Standard: 0.2us (at2.7Vto3.6V,10 MHz)*
0.5us (at2.7Vto03.6V,4MHz)*
62.5 us (at 2.7V t0 3.6 V, 32 kHz)*

Double speed: 0.1 us (at 2.7V to 3.6 V, 10 MHz)*

i Interrupts

* RESET ¢ Watchdog ¢ External 0 ¢ External 1 * External 2 ¢ External 3 * External 4 « External 5 ¢ Timer 0

o Timer 1 ¢ Timer 2 ¢ Timer 3 ¢ Timer 4 ¢ Timer 5  Timer 6 * Timer 7  Timer § ¢ Time base e Serial 0 reception
¢ Serial 0 transmission ¢ Serial 1 reception © Serial 1 transmission e Serial 2 ¢ Serial 3

¢ Automatic transfer finish ¢ A/D conversion finish * Key interrupts (8 lines)

i Timer Counter

50

Timer counter 0: 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial clock output, real-time output
control, generation of remote control carrier)
Clock source «eeesssseeeeessens 172, 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 -« s wwwseseee coincidence with compare register 0

Timer counter 1: 8-bit X 1 (square-wave output, event count, synchronous output event, serial clock output)
Clock source «eeesseeseesenes 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 - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2: 8-bit X 1
(square-wave output, PWM output, event count, pulse width measurement, synchronous timer, serial clock output)
Clock source «weeeeeseesnns 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 - e coincidence with compare register 2

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

Timer counter 3: 8-bit X 1 (square-wave output, event count, serial clock output)
Clock source «eweeseeseesenes 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 - e 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 4: 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, real-time output control, serial clock

output)
Clock source «w-seeeseeeesseeees 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 - e coincidence with compare register 4

Panasonic MADO0054BEM

www.DataSheetdU.com
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i Timer Counter (Continue) Timer counter 5: 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial clock output)
Clock SOUICE «+s+evvssseevsssssens 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 «---s+seeevevseees coincidence with compare register 5

Timer counter 4, 5 can be cascade-connected.

Timer counter 6: 8-bit freerun timer
Clock source «eeeseseeeeeeseens 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock
frequency; 1/1, 17128, 1/8192 of XI oscillation clock frequency
Interrupt SOUICe «=++weeesvseees coincidence with compare register 6

Timer counter 7: 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture, real-time output control)
Clock source «eeseeseesesseens 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 SOUICe - ++wwsssseeee coincidence with compare register 7 (2 lines)

Timer counter 8: 16-bit x 1
(square-wave output, PWM output (duty continuous variable), event count, pulse width measurement, input capture)
Clock source «eweseseeeeseseens 1/1, 172, 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 -+« wseeeve: coincidence with compare register 8 (2 lines)

Time base timer (one-minute count setting)

Clock SOurce «wwessseeeesssees 1/1 of OSC oscillation clock frequency; 1/1 of X1 oscillation clock frequency
Interrupt SOUICe -+ swwsssseee 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt Source - -eeeve: 1/65536, 1/262144, 1/1048576 of system clock frequency
I DMA Controller Max. Transfer cycles: 255
(Automatic Data Transfer) Starting factor: various types of interrupt, software
Transfer mode: 1-byte transfer, word transfer, burst transfer
I Serial Interface Serial 0: synchronous type / UART (full-duplex) x 1
Clock source «eeewersesseernne 1/2, 1/4 of system clock frequency; pulse output of timer counter 1, 2;

172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 1: synchronous type / UART (full-duplex) x 1
Clock Source s wwessseeeeesseees 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 2: synchronous type / multi-master I2C x 1
Clock source «eeeseseeeeesseens 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, 4;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3: synchronous type / single-master I2C X 1
Clock SOUrce «wwessseeeessseees 1/2, 1/4 of system clock frequency; pulse output of timer counter 4, 5;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency
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/O Pins o

‘ 51 ‘ * Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)

A/D Inputs

10-bit x 7-ch. (with S/H)

Special Ports

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

Su

Pin Assignment

> P25/1RQ5/ TM7A
k> P24/1RQ4
k> P23/1RQ3
> P22/1RQ2
> P21/1RQ1
k> P20/1RQO
<> P32/T™M3
l<—> P31/T™M2B
l<—> P30/ TM2A

3 |&<—> P15/SBT2/SBTOB

j<—> P14/ SBI2/ SBIOB
j<—> P13/SB02/SBO0B
l<—> P12/SBTIA
[<—> P11/SBIIA
[<—> P10/SBOIA
j<—> P02 /SBT3 /BUZ

@ a2

g & E =0 ER

g F 8288 E o

A X o d =3 s ©omn Tt oo = o ~ <

Q Q © © © O > > X > oo o> o= = S

228838888 ¢d8g2gLzEe

5 Y o d =S 29 B Iod=zgoS 3o

IR R g8 TR

A A A A A A A A A A A A A A A A

25T 29I FeargsgsIaea
TM4/SDO6 / P76 «<—>| 49 32
TMS / SDO7 /P77 «<—3| 50 31
LED7/P87 «—>] 51 30
LED6 / P86 «<—>| 52 29
SBOOA / LEDS / P85 «—>| 53 28
SBIOA / LED4/ P84 «<—>| 54 27
SBTOA /LED3 /P83 «<—>]| 55 26
LED2 /P82 «—>| 56 MN101CF96D 25
LED1 /P81 «—>| 57 MN101CF96E 24
LEDO/ P80 <—>| 58 23
VREF- «—>| 59 22
ANO/PA0 <—>| 60 21
AN1/PAl <—>| 61 20
AN2/PA2 <—>| 62 19
AN3/PA3 <—>| 63 18
AN4/PA4 <—>| 64 17

\O S - o swmoe

— 8 %m0 o~ 0o 2D 2D 2

R R - R i~ I B - N ==

@ o

g8 ~ 7 SN

< < < AR

pport Tool

LQFPO64-P-1414 *Leac-free

52

In-circuit Emulator

PX-ICE101C/D+PX-PRB101C96-LQFP064-P-1414

Panasonic
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_1 MN101C97A, MN101C97D

I Type MN101C97A (under development) MN101C97D (under development)
I Rom (x8-bit) 2K 64K
I RAM (x8-bit) LOK 1K
i Package TQFPO48-P-0707B "Leadfree (undler development), QFPO44-P-1010F “Leadree (under planning), QFN044-P-0606A "Lead-free (under planning)
i Minimum Instruction 0.25 s (at 2.2V t0 3.6 V, 8 MHz)
Execution Time 0.5 us (at 1.8 V t0 3.6 V, 4 MHz)
62.5 us (at 1.8 Vto 3.6 V, 32 kHz)
* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.
i Interrupts * RESET ¢ Watchdog ¢ External 0 * External 1 « External 2 ¢ External 3 ¢ External 4 * External 5
* External 6 (key interrupt dedicated) * Timer O * Timer 1 * Timer 2 * Timer 3 ¢ Timer 6 * Time base
¢ Timer 7 (2 systems) © Serial 0 (2 systems) ¢ Serial 3 * A/D conversion finish
I

Timer Counter Timer counter 0 : 8-bit X 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 P51 possible)
Clock source «eeesseeseesenes 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «weeseeseesenes 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 -« e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 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 P52 possible)
Clock source «eeseeeseeseesenns 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 - e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «wseeeveeeeeseeeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce «+---+ewsseeeee: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «w-seeeveeeveseeeees 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 «+---ewsseeeve: coincidence with compare register 6

Timer counter 7 : 16-bit X 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 P53 possible)
Clock source «eeseeeseeseesenes 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 - e coincidence with compare register 7 (2 lines), input capture register
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I Timer Counter (Continue)

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 «wweseseeeesssees 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 SQUICe ««+ weevevseees 1/65536, 1/262144, 1/1048576 of system clock frequency

I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOUrCe «sewesssevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 3 : synchronous type/single-master 12C x 1
Clock source «ereveresnenns 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock
i 1/0 Pins 110 ‘ 38 ‘ * Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
I ap Inputs 10-bit x 8-ch. (with S/H)
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I ROM Correction Correcting address designation: up to 3 addresses possible
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =4 MHz, VDD =3 V 1 22 mA
Operating supply current IDD2 fx=32kHz VDD =3V 4 | 15 | A
IDD3 fx =32 kHz, VDD =3 V, Ta = 25°C 2 10 nA
Supply current at HALT IDD4 fx = 32 KHz, VDD = 3 V, Ta = ~40°C to +85°C 40 | uA
IDD5 VDD =3V, Ta=25°C 2 HA
Supply current at STOP IDD6 VDD =3V, Ta = ~40°C to +85°C 30 | pA
See the next page for pin assignment and support tool.
MADO0058AEM Panasonic
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I pin Assignment

= <
2 2 3 g £
= 2 2 @ @
= 2 X 2 @
£ £ 0 <« 2 =2
S S 8 % o oo o= g S 2 8
n L 9 9 <9 g o o £ g2 &
Y ¥ ¥ E g E g g a
¥ % 2 & £ 8 £ £ 2 E =
S 3 % I &8 = & @ a = 3
» 2 4 3 & 8 5 8 2 ¢ £ £
[ o A =% [ o A =% a~ o A [-%
C = ¥ © o - ° o ® & ¢ =n
28 38 d s R 3 &8 84
P32/ KEY2/TM2I0 €— 37 24 f&——> ANT7/PO7
P33/KEY3/TM3I0 €<—> 38 23 [&—> AN6/PO6
P34/KEY4/TM7I0 €—>1 39 22 f€&—> AN5/POS
P35/KEYS/NBUZZER €— 40 21 j€¢—> AN4/PO4
P36/KEY6/BUZZER €——>] 41 20 fj&¢—> AN3/PO3
P37/KEY7 <—> 42 19 [€&—> AN2/P02
MN101C97A
P40/SBI3 <— 43 18 [&—> AN1/POL
MN101C97D
P41/SBO3/SDA3 €—>{ 44 17 |€—> ANO/POO
P42/SBT3/SCL3 €—>] 45 16 Vref+
P43/RXDOB/SBIOB €——>{ 46 15 J€—> LED4/P54
P44//TXDOB/SBO0B <—> 47 14 |€—> TM70/LED3/P53
P45/SBTOB €—> 48 13 [€—> TM20/LED2/P52
N - - .
— & % owm o o~ oo oo = =2
a2 5 0 % oa = N ©own oo =
S a & % * o g g 2 £ £ &
zZ > B Z o © s =
a 2 s a a a
=4 m 55 o
z S 2 2
E 3
5 2
::
o

Support Tool

TQFP048-P-0707B *Leac-free
QFP044-P-1010F *Lead-free
QFNO044-P-0606A *Lead-free

In-circuit Emulator

PX-ICE101C /D + PX-PRB101C97-TQFP048-P-0707B-M (under development)

PX-ICE101C /D + PX-PRB101C97-QFP044-P-1010 (under planning)

I Flash Memory Built-in Type

Type MN101CF97D
ROM (x 8-bit) 64K
RAM (x 8-bit) 1K

56

Minimum instruction execution time

0.250 s (at 2.2V to 3.6 V, 8.0 MHz)
0.500 ps (at 2.2V to 3.6 V, 4 MHz)
62.5 us (at2.2Vto 3.6V, 32 kHz)

Package

TQFP048-P-0707B *Lead-free (under development)
QFP044-P-1010F *Lead-free (under planning)
QFN044-P-0606A *Lead-free (under planning)

Panasonic
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_1 MN101E16K, MN101E16M

i Type MN101E16K (under planning) MNI101E16M
ROM (x8-bit) 256K 384K
External memory can be expanded

I RAM (x8-bit) 12K 0K
External memory can be expanded

Package

QFP100-P-1818B "Lead-frec

Minimum Instruction
Execution Time

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

i 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) e Serial 1 (2 systems) © Serial 2 ¢ Serial 3 (2 systems) e Serial 4 (2 systems)
* Automatic transfer finish (2 systems) * A/D conversion finish ¢ Key interrupts

i Timer Counter

58

Timer counter 0 : 8-bit X 1 (square-wave/8-bit PWM output, event count, simple pulse width measurement, real time
output control)
Clock source «eeesssseeeeesses 172, 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 -« e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event, 16-bit timer with casscade
connection (Timer 0 and connection), serial clocke output)
Clock SOUrce «wewessseevesssee 1/2, 1/8 of system clock frequency
1/1, 1/4, 1716, 1/64, 1/128 of OSC oscillation clock frequency; 1/1 of XI
oscillation clock frequency; external clock input
Interrupt SOUrce - -wwsees coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit x 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 «eewssseeeeesses 172, 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 -« ewesvseeee coincidence with compare register 2

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

Timer counter 3 : 8-bit x 1 (square-wave output, event count, serial baud rate timer)
Clock source «w-seeeseeeeeseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce «+---+ewsseeeee: 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 «eevewersssenns 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
17128, 17256, 1/512, 1/1024, 1/8192, 1/32768 of XI oscillation clock frequency
Interrupt Source - e coincidence with compare register 6
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MN101E16K, MN101E16M

I Timer Counter (Continue)

Timer counter 7 : 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse

width measurement, input capture)

Clock source «eewersesseerene 1/1, 172, 1/4, 1716 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 SUICe ««=+ weevevseees coincidence with compare register 7 (2 lines)

Timer counter A, B, C, D, E : 8-bit x 5

Clock source «seeseeseeseeseens 172, 1/4 of system clock frequency; 1/1, 1/2, 1/4, 1/8, 1/16. 1/32 of OSC
oscillation clock frequency
Interrupt SOUICe -+ +wwsseee coincidence with compare register A, B, C, D, E

Time base timer (one-minute count setting)

Clock source «eweseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency

Interrupt source «+--weeeve: 1/128, 17256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer

Interrupt SQUIee -+ wwwessseeve 1/65536, 1/262144, 1/1048576, 1/4194304 of system clock frequency

I DmA Controller
(Automatic Data Transfer)

Nomber of channels : 2

Max. Transfer cycles : 255

Starting factor : external request, various types of interrupt, software

Transfer mode : 1-byte transfer, word transfer, burst transfer

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1

Clock source «eweseseeweessee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, A;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type/UART (full-duplex) X 1

Clock SOUrce «wweseseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, B;
172, 1/4, 1/8, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type/single-master [2Cx 1

Clock source «eeeseseeweesnee 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, C;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency

Serial 3 : synchronous type/ I2C x 1

Clock SOUICe «+sevevsseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, D;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency

Serial 4 : synchronous type/UART (full-duplex) X 1

Clock source «eeeseseevmesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, E ;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

1/0 Pins 110 22 | (5 VIF port) Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)
62 | (3 VIF port) Common use ¢ Specified pull-up resistor available ¢ Input/output selectable (bit unit)
1 * (3 VIF port) Common use
A/D Inputs 10-bit x 8-ch. (with S/H)
Special Ports Buzzer output, high-current drive port
I Electrical Characteristics T.B.D
Supply current
I Rom Correction Correcting address designation: up to 7 addresses possible
See the next page for electrical characteristics, pin assignment and support tool.
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I pin Assignment

28 crznnmz HPBgozcelIll
fE25S55S955SS 22fa<<<=5585%
22855 E8E888 SR32%8a354868
Sgedddddddd Q20000 CgEEMY
$9FF5 28232828, 220d- 2 883
A A AL A AL AL AL A AL A A AP A A A AR AR AR A A A
CERREETRZEBEEEICLEERRARERRE TR R
|~ SBOOB/TXDOB/P90 <—>{76 | 50 |€—> P63/KEY3/A11
| SBIOB/ RXDOB/P91 <—>{77 } 49 |[€—> P62/KEY2/A10
} SBTOB/P92 €<—>{ 78 | 48 |[€<—> P61/KEY1/A9
| SBO3B/SDA3B/P93 <—>{79 | 17 |<—> PGUKEY0/ A8
I SBI3B/P94 <—>{ 50 } 16 |[€—> P57/A7
| SBT3BISCL3BPYS <—>s1 | 15 |<—> Ps6/A6
| SBO2B/SDA2B/PDO <—>{s2 | w4 |«—>ps5/As
I SBI2B/PDI <—>{ 3 } 43 |e—>P54/a4
} SBT2B/SCL2B/PD2 €<—>{s4 | 42 |[€—> P53/A3
| IRQOB/PD3 <—>{s5 | 41 |[€—> P52/A2
} IRQIB/PD4 €<—>{ 36 } 40 |[€—> P51/A1
| IRQ2B/PD5 <—>{387 | MN1 01 E1 6K 39 VSS
\ IRQ3B/PD6 <—> s | 38 f«—> Ps0/a0
} VDDs ——|w | MN101E16M 3 N.C.(VDDI8 )
| PD7 <—>{90 | 36 [«—> P35/5BT3A/5CL3A
| VSsS ———] o1 | 35 |€—> P34/SBI3
} ANO/PA0 €<—>92 } 34 |€—> P33/SBO3A/SDA3A
| AN1/PA1 €<—>{93 | 33 |€—> P32/SBT1
| AN2/PA2 €<—>] 04 | 32 |¢—> P31/SBII/RXD1
} AN3/PA3 €<—> 95 } 31 J€—> P30/SBO1/TXD1
| AN4/PA4 €<—> 9% | 30 j&—— P25/IRQ5
| ANS5/PAS €<—>{o7 | 29 |€—> P24/IRQ4
} AN6/PA6 <—>] 98 } 28 |[¢—> P23/IRQ3A
| AN7/PAT €<—>{9%9 | 27 |[€—> P22/IRQ2A
I vREFr ——100!O 26 |[€—> P21/IRQIA
— N Mt rmoOormxaT oI EeCDX2238838
T T AT
S59833882-02003RORERTTRET]
EEEEZEEEzzzORlY XAZeazEEzEa VDD33=2.7V103.6V
22x3x3xI@3080200 ORESIAa0R =2
SSSddadWdE =S = S L500038
SCe232gNEE2 “E3EEERE
EEZag g FEE UAEEEEz¢E
2z < = Z = ©n
=8=] i
ez 9 &
2o 7 @
QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lead-free
(' ): Flash memory built-in type
Support Tool
I In-circuit Emulator Under development
i Flash Memory Built-in Type Type MN101EF16N [ES (Engineering Sample) available]
ROM (x 8-bit) 512K
RAM (x 8-bit) 30K
Minimum instruction execution time 0.0588 ws (at 2.7V to 3.6 V, 17 MHz)
Package QFP100-P-1818B *Lead-free. QFP100-P-1414 *Lead-free
Panasonic MADO00046CEM
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1 MN101C49G , MN101C49H , MN101C49K

I Type MN101C49G MNI101C49H MNI101C49K
ROM (x8-bit) 128 K 160 K 224K
External memory can be expanded

I RAM (x8-bit) 4K 6K 10K
External memory can be expanded
Package QFP100-P-1818B *Lead-free [ QFP100-P-1414 *Lead-free
Minimum Instruction Standard: 0.10 us (at 4.5V t0 5.5 V, 20 MHz)

Execution Time 0.238 s (at 2.7 V to 5.5V, 8.39 MHz)
125 us (at 2.0 V to 5.5V, 32 kHz)*
Double speed: 0.12 s (at 4.5V to 5.5V, 8.39 MHz)
0.25 us (at 3.0 Vto 5.5V, 4 MHz)
62.5 us (at 2.0 Vto 5.5V, 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.
I Interrupts * RESET e« Watchdog ¢ External 0 « External 1 « External 2 « External 3 ¢ External 4 « External 5 ¢ Timer
* 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)
i Timer counter 0 : 8-bit X 1

62

Timer Counter

(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)
172, 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

Clock source

Interrupt source

coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
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 X1 oscillation clock frequency; external clock input

Clock source

Interrupt source coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1

(square-wave/8-bit PWM output, event count, synchronous output event, pulse width measurement)
172, 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

Clock source

Interrupt source

coincidence with compare register 2

Timer counter 3 : 8-bit X 1 (square-wave output, event count, generation of remote control carrier)
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 X1 oscillation clock frequency; external clock input

Clock source

Interrupt source coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit X 1

(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)
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 X1 oscillation clock frequency; 1/1 of external clock

Clock source

input frequency

Interrupt source coincidence with compare register 4

Timer counter 6 : 8-bit freerun timer
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

Clock source

Interrupt source coincidence with compare register 6

Panasonic MADO00011GEM
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MN101C49G , MN101C49H , MN101C49K I

I Timer Counter (Continue) Timer counter 7 : 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)
Clock source - ewwessesseeeene 1/1, 172, 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 SOUICe «+eeeeevseees coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)

Clock SOUICE «++evvveseevesssse 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SOUICe «+wwsseeee 17128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt source = wwweeee 1/65536, 1/262144, 1/1048576 of system clock frequency
T pua Controller Max. Transfer cycles : 255
(Automatic Data Transfer) Starting factor : external request, various types of interrupt, software
Transfer mode : 1-byte transfer, word transfer, burst transfer
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOUICE «+++evevsseveenseee 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) x 1
Clock SOUICE «++sevvvssevessseee 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 X 1
Clock source «eewwesessseene 172, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C X 1

Clock SOUICE «+++evevsssevessseee 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 1/0 Pins /0 73 | «Common use e Specified pull-up resistor available * Input/output selectable (bit unit)

(72) | () : Flash memory built-in type.

Input 15 | +Common use ¢ Specified pull-up resistor available

(14) | () : Flash memory built-in type.
I A/D Inputs 10-bit x 8-ch. (with S/H)
I D/A Outputs 8-bit X 4-ch.
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I ROM Correction Correcting address designation: up to 3 addresses possible

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

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

IDD1 fosc =20 MHz, VDD =5V 30 70 mA
Operating supply current IDD2 fosc =8.39 MHz, VDD =5V 15 30 mA
IDD3 fx =32.768 kHz, VDD =3 V 40 120 HA
IDD4 fx =32 kHz, VDD =3 V (5 V), Ta = 25°C 5(13) |11(30)| pA

Supply current at HALT
IDD5 fx =32.768 kHz, VDD =3V (5 V), Ta = 85°C 30(90)| unA
IDD6 VDD =5V, Ta=25°C 3 LA

Supply current at STOP
IDD7 VDD =5V, Ta=385°C 60 LA

() : Flash memory built-in type.

I pin Assignment

PR
S-S0 cnsma—c=S0xZnnnOOnm
R R R R N R N
TN FECEEIEC0se2000053593599s
A A A A A A A A A A A A A A A A A A A A A A A
NMTONAN =0T —ORNXR- OVt onal —
OO0 O0O OO0 000 nnnnnnnnny
AI3/P75 <76 50 [«<— P4O/KEY0
Al4/P76 <77 49 |<—> P37/NDKDMA
A15/P77 <78 48 [« P36/NSTDMA
DO.LEDO/PS0 <— 79 47 [« P35/NLDDMA/SCL/SBT3
DI,LEDI/P81 <—{80 46 [«— P34/NBT/SBI3
D2,LED2/P82 <—{ 81 45 |<—> P33/NBR/SDA/SBO3
D3,LED3/P83 <—{ 82 44[«<—P32/SBTI
D4,LED4/P84 < 83 43 <> P31/RXD1/SBII
D5.LEDS/P8S <—| 84 42 [« P30/TXD1/SBO1
D6,LED6/P86 <—{ 85 41[«—=P17(VPP)
D7,LED7/P87 <—{ 86 40 [«— P16/TM4IO
SDOO/PDO <— 87 MN101C49G 39[«—>Pis
SDoPD2 <% VINT01C4SH ¥ rimio
SDO3/PD3 <—{ 90 MN101C49K 36 < P12/TM210
SDO4/PD4 <— 91 35 [«<—=P11/TMI10
SDO5/PD5 < 92 34 [¢<— P10/TMOIO/RMOUT
SDO6/PD6 <—{ 93 33 [<—P27/NRST
SDO7/PD7 <—{ 94 32 [«—P26(vDD2)
DAVgs — 95 31 [¢«—P251RQ5
DA0PCE) < 96 30 [«—P24/1RQ4
DAI/PCl <97 29 [«— P23/IRQ3
DA2/PC2 < 98 28 [«—P22/1IRQ2
DA3/PC3 <99 27 [¢<—P21/IRQ1/SENS
DAV —]1000 26 [<—P20/1RQO
CAMTNoneaSDaNINeERARIASIY
D
§2200329% $800 SRRRESSEEEES
BEiaiai: i RasEERRREe:
S=daswecr» OO cggmgg
ZZZZZZZZ =QmnQmnud
2299 22<< N
=F
S %]
a
z
QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lead-free
() : Flash memory built-in type.
Panasonic MADO00011GEM
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MN101C49G , MN101C49H , MN101C49K I

Support Tool
I In-circuit Emulator PX-ICE101C / D + PX-PRB101C49-QFP100-P-1818B
PX-ICEI01C / D + PX-PRB101C49-LQFP100-P-1414
I EPROM Built-in Type Type MNI101CP49K
ROM (x 8-bit) 224K
RAM (x 8-bit) 10K
Minimum instruction execution time Standard: 0.10 us (at 4.5V to 5.5V, 20 MHz)
0.25 s (at 2.7V to 5.5V, 8.39 MHz)
Double speed: 0.12 ps (at4.5 Vto 5.5V, 8.39 MHz)
0.25 us (at 3.0 Vto 5.5V, 4 MHz)
Package QFP100-P-1818B *Lead-free [ QFP100-P-1414 *Lead-free
i Flash Memory Built-in Type Type MN101CF49K
ROM (x 8-bit) 224K
RAM (x 8-bit) 10K
Minimum instruction execution time Standard: 0.10 us (at 4.5V to 5.5V, 20 MHz)
Double speed: 0.12 us (at4.5Vto 5.5V, 8.39 MHz)
Package QFP100-P-1818B *Lead-free [ QFP100-P-1414 *Lead-free
MADO00011GEM Panasonic
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1 MN101C77A,MN101C77C, MN101C77D,MN101C77F

i Type MNI01C77A MNI101C77C MNI101C77D MN101C77F (under plannning)
I Rom (x8-bit) 0K 8K 64K 9 K

I RAM (x8-bit) 15K 3K 6K 6K

|

Package

LQFP064-P-1414 *Leadfree | T QFPO64-P-1414 "Leadfree | [ QFP64-P-1414 "Leadfree | [ QFP064-P-1414 *Lead-free
TQFP064-P-1010C *Lead-free

i Minimum Instruction
Execution Time

Standard: 0.1us(at2.5Vto3.6V,20 MHz)*
0.2 s (at2.1Vto3.6V, 10 MHz)*
0.5us (at 1.§ Vto 3.6 V, 4 MHz)*
62.5 us (at 1.8 Vto 3.6 V, 32 kHz)*
Double speed: 0.119 us (at 2.5V to 3.6V, 8.39 MHz)*
* The operation guarantee range for flash memory built-in type is 2.7 V to 3.6 V.

I 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 e 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)

i Timer Counter

66

Timer counter 0 : 8-bit x 1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement)
Clock source «eeeseeseesenes 172, 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source - seeeseeeveseeees 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 -« ewesvseeee coincidence with compare register |

Timer counter 0, 1 can be cascade-connected.

Timer counter 4 : 8-bit X 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)
Clock source «eewesseeesesses 172, 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 -« ewesvseeee coincidence with compare register 4

Timer counter 5 : 8-bit x 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 0 baud rate timer)
Clock SOUICE +++vsvrsesseeseessnns 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 «+---s+seeevvssees coincidence with compare register 5

Panasonic MADO0038HEM
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MN101C77A, MN101C77C, MN101C77D, MN101C77F

I Timer Counter (Continue) Timer counter 6 : 8-bit freerun timer
Clock source «ewwersesseernne 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 SOUICe ««- +weevesseees coincidence with compare register 6

Timer counter 7 : 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)
Clock source «sesseeseeeseeseens 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 SOUICe -+ ++ww-ssseee coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)

Clock source «eeeseseeeessseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt soUrce -+« wseeevs: 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt SOUICe «-++swwsssseee 1/65536, 1/262144, 1/1048576 of system clock frequency
I DMA Controller Max. Transfer cycles : 255
(Automatic Data Transfer) Starting factor : external request, various types of interrupt, software
Transfer mode : 1-byte transfer, word transfer, burst transfer
I Serial Interface Serial 0 : synchronous type / UART (full-duplex) X 1
Clock SOUrce «wweseseeeesssees 172, 1/4 of system clock frequency; pulse output of timer counter 5;

172, 1/4, 116, 1/64 of OSC oscillation clock frequency

Serial I : synchronous type / UART (full-duplex) x 1
Clock source «eewersesseerens 1/2, 1/4 of system clock frequency; pulse output of timer counter 4;
172, 1/4, 1/16, 1/64 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C x 1
Clock SOurce «weessseeeesssees 172, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency

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

I 1/0 Pins ‘ /0 ‘ 53 ‘ + Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
I A/D Inputs 10-bit x 7-ch. (with S/H)
I pia Outputs 8-bit x 2-ch. (Serves as AD pin, as well)
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I Rom Correction Correcting address designation : up to 3 addresses possible
See the next page for electrical characteristics, pin assignment and support tool.
MADO0038HEM Panasonic
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD = 3.3V, (fs = fosc/2) 6 12 mA
Operating supply current 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 UA
IDD4 fx =32.768 kHz, VDD = 3.3 V, Ta =25°C 5 10 UA
Supply current at HALT
IDD5 fx =32.768 kHz, VDD =3.3V 40 UA
IDD6 VDD =33V, Ta=25°C 0 2 LA
Supply current at STOP
IDD7 VDD =3.3V, Ta=85°C 30 LA

Ta=-40°C to +85°C, VDD =1.8 Vt0 3.6 V,VSS =0V

I pin Assignment

g =oa
a A - 9 wn oo - o o @
= & =

E SErffifizi 3
2 m g @ ¥ Y¥YE Y LEYagan2a
ScE:=-zE£8222gzg3F2¢E22
2@ Edag0pB8a0Q8B8800b4gaa
2228222222222 %a38&
SRR R R R
EEER &£ £ £L 2842

® & e ©w T o o = 9 2 ® - o2 o 3 o
2 5 2 %2 3 293 2258822833

P74/SBIOB/RXDOB €——>{ 49
P75/SBTOB €—> 50
P76/TCI01 €— 51
P77/TCI0S €—>{ 52
P87/LED7 €—3 53
P86/LED6 €—>{ 54
P8S5/LEDS €—>{ 55

32 [&—> SBI3/P50
31 |&—> IRQ4/P24
30 f&—> IRQ3/P23
29 fe—> IRQ2/P22
28 [&—> ACZ/IRQI/P21
27 [€—> IRQU/P20

MN101C77A 2 [&—> TCIO7/P14
PS4/LEDA €— 56
PSYLEDS < 5 MN101C77C 25 |&—> TCI4B/P13
RN MN101C77D 24 [&—> TCO4API2
i ® MN101C77F 23 |€&—> TCI00B/P11

P8I/LED] €—>{ 59
P8O/LED) €—>f 60

22 [€—> RMOUT/TCO00A/P10
21 &> BUZZER/P06

20 &> SBTOA/POS

19 [€—> RXDOA/SBIOA/PO4
18 &> TXDOA/SBO0A/P0O3
17 [€—> SCL4A/SBT1A/P02

AVSS

PAO/ANO/DAO €—> 62
PAI/AN1/DA1 €—> 63
PA2/AN2 €— 64

o S = & =@ % »nu °
— 6 m v nm e = x o 2 = 2 om Iomoe
w3 wesoQN =-®wDoan S =
i EEEBQFERREEEE
s 3w g2z~ 00 2 E 2 2
z Z Z Z U Z 2 = =
<< <<z £ 8 2
o g

z =

a3 2

<

£ g

<

3

2

a

@

LQFPQG4-P-1414 "Lead-free
TQFP064-P-1010C *Lead-ree [MN101C77C]

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

Panasonic MADO0038HEM
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Support Tool

MN101C77A, MN101C77C, MN101C77D,

MN101C77F U

i In-circuit Emulator

PX-ICE101C/D;PX-PRB101C77-TQFP064-P1010C
PX-ICE101C/D;PX-PRB101C77-LQFP064-P1414

i Flash Memory Built-in Type

MADO0038HEM

Type MNI0ICF77G

ROM (x 8-bit) 128K

RAM (x 8-bit) 6K

Minimum instruction execution time Standard: 0.1 ps (at 2.7 V to 3.6 V, 20 MHz)
Package LQFP064-P-1414 "Lead-free

TQFP064-P-1010C *Lead-free

Panasonic
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EI MN101E01J, MN101E01K, MN101EO1L, MN101E01M

Type MNI01E01] MNI01EOIK MNI0IEOIL MNI0IEOIM
ROM (x 8-bit) 192K 256 K 320K 384K
External memory can be expanded

I RAM (x8-bit) 10K 10K 14K 20K

External memory can be expanded

i Package

QFP100-P-1818B *Lead-free | QFP100-P-1818B “Lead-free | QFP100-P-1818B *Lead-free | QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Leadfrce | TQFP100-P-1414 *Lead-free

i Minimum Instruction
Execution Time

Standard: 0.0625 s (at 3.0 Vto 3.6 V, 32 MHz)
0.1 us (at3.0Vto3.6V,20 MHz)
62.5 us (at 3.0 Vto 3.6 V, 32 kHz)

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

i Interrupts

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

i Timer Counter

70

Timer counter 0 : 8-bit x 1
(square-wave/8-bit PWM output, event count, generation of remote control carrier, pulse width measurement,
generation of real time)
Clock source «eewesseeeeesses 172, 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 -« eweseseee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eesseeseesenns 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 - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 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 «eeseeeseeseesnes 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 - e coincidence with compare register 2

Timer counter 3 : 8-bit X 1 (square-wave output, event count, generation of remote control carrier, serial baud rate timer)
Clock source «w-seeeseeeeeseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce «+--++e-sseeeve: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

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

Clock source «w-seeevseeveseeeees 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 XTI oscillation clock frequency; external clock input
frequency

Interrupt SoUrce «+---wwsseeeve: coincidence with compare register 4

Timer counter 5 : 8-bit X 1 (square-wave output, event count, serial baud rate timer)
Clock source «eeeseeeeseesenss 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 - e coincidence with compare register 5

Panasonic MADO0034JEM
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MN101E01J, MN101E01K, MN101E01L, MN101E01M I

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

Timer counter 6 : 8-bit freerun timer
Clock source «eeweesesseennns 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 SOUICe -+ wwsssseee coincidence with compare register 6

Timer counter 7 : 16-bit X 1
(square-wave/16-bit PWM output, cycle / duty continuous variable, event count, synchronous output evevt, pulse
width measurement, input capture)
Clock source «eewersesserene 1/1, 172, 1/4, 1716 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 SUICe ««=  weevvvseeee coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)

Clock SOUrce «ewessseeeeessees 1/1 of OSC oscillation clock frequency; 1/1 of X1 oscillation clock frequency
Interrupt source -+« wweseeeee: 17128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt SQUIee -+ wwwessseeve 1/65536, 1/262144, 1/1048576, 1/4194304 of system clock frequency
I DMA Controller Max. Transfer cycles : 255
(Automatic Data Transfer) Starting factor : external request, various types of interrupt, software
Transfer mode : 1-byte transfer, word transfer, burst transfer
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock source «ervvesssnenne 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 4;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «+ewesesevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 4, 5;
172, 1/4, 1/8, 1/16, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type/single-master [2Cx 1
Clock source «ervverssneene 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 3;
172, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I2C x 1
Clock source «eeeseseeesessee 1/2, 1/4 of system clock frequency; pulse output of timer counter 3, 5;
172, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128 of OSC oscillation clock frequency

Serial 4 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «eweseseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2, 5 ;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

I 1/0 Pins 10 34 | «(5VIF port) Common use * Specified pull-up resistor available ¢ Input/output selectable (bit unit)

50 | (3 VIFport) Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)
i A/D Inputs 10-bit x 8-ch. (with S/H)
I pia Outputs 8-bit X 1-ch.
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I ROM Correction Correcting address designation : up to 3 addresses possible

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

MADO0034JEM Panasonic
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

IDD1 fosc =4 MHz, VDD =3V 11(48) | 30(80) | mA
Operating supply current IDD2 fx =32 kHz, VDD =3 V 8(43) | 22(75) | mA
IDD3 fx =32 kHz, VDD =3V, Ta=25°C 30(60) |120(180)| pA
Supply current at HALT IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 12 30 HA
IDD5 VDD =3V, Ta=25°C 0.3 3.0 LA

Supply current at STOP
IDD6 VDD =3V, Ta =-40°C to +85°C 80 LA

() : Flash memory built-in type.

I pin Assignment

72

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

Panasonic
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RXDOB/SBIOB/PO1 <—{77 _ _ _ _ _ _ _ _ _ __ ! 49 k<> P62/KEY2/A10
SBTOB/P92 <—{78 48 k—>P61/KEY1/A9
SDA3B/SBO3B/P93 <—{79 | 47 k—>P60/KEY0/A8
SBI3B/P94 <80 | 46 k—>P57/A7
SCL3B/SBT3B/P95 <—{81 | 45 [<—> P56/A6
IRQ2B/PDO <—{82 | 44 K<—>P55/A5
IRQ3B/PDI <—{83 1 43 k—>P54/A4
TM4IOB/PD2 <—{84 | 42 k> P53/A3
TMSIOB/PD3 <—{85 ! 41 k—>P52/A2
! [<—>
BUZZERBDS < {87 MN101E01J P e e
SYSCLKéPD6 < gg : MN101EQ1K gs Qggigggsﬁ/scu/x
DD3 —| <—
PD7 <90 | MN101EQ1L 36 [<—> P33/SBO3A/SDA3A
Vss3 <91 i MN101EQ1M 35 [<—P32/SBTI
ANOPAD <92 | 34 &> P31/SBII/RXDI1
ANIPAL <—={93 33 [<—>P30/SBO1/TXDI1
AN2/PA2 <{94 32 [<—>P25/IRQ5
AN3/PA3 <95 31 &= P24/IRQ4
AN4/PA4 <96 | 30 <> P23/IRQ3A
ANS/PAS <—{97 | 29 [<—>P22/IRQ2A
AN6/PA6 <—{98 | 28 [<—>P21/IRQI
AN7/PAT <99 ~ 1 27 [ P20/IRQO
SV UFport | VREF+ —] 1008 26 [<—>P16/TM7IOA
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MN101E01J, MN101E01K, MN101E01L, MN101E01M I

Support Tool
I In-circuit Emulator PX-ICE101E9+PX-PRB101E01-QFP100-P-1818B
PX-ICE101E9+PX-PRB101E01-QFP100-P-1414
I Flash Memory Built-in Type Type MN101EFOIM
ROM (x 8-bit) 384K
RAM (x 8-bit) 24K
Minimum instruction execution time Standard: 0.0625 ps (at 3.0 V to 3.6 V, 32 MHz)
Double speed: 0.10 us (at 3.0 Vto 3.6 V, 10 MHz)
Package QFP100-P-1818B *Lead-frec T QFP100-P-1414 *Lead-free
MADO0034JEM Panasonic
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1 MN101C46F

T Type MN101C46F

I Rom (x8-bit) 9% K

I RAM (x8-bit) 1K

I Package SDIP042-P-0600C "Lead-free

(Conventional Package)

(SDIP042-P-0600)

i Minimum Instruction
Execution Time

279 ns (at 3.0 Vto 3.6 V, 14.32 MHz)

i Interrupts

External (6 lines)
Internal (12 lines) : Timer x 3, A/D, OSD, I2C, Caption X 4, Remote control, Watchdog

i Timer Counter

8-bit timer X 3
Watchdog timer: system clock fs 1/216, 1/218, 1/220 triple selection

74

I Serial Interface I2C x 1: for multimaster mode, bus line (output) has 2 systems
I Caption * Built-in sync separator X 2

I 10 Pins 110 ‘ 35 ‘ + Common use

i A/D Inputs 5-bit x 8-ch. (with S/H)

T pwm 8-bit X 6-ch. 14-bit X I-ch.

I Special Ports Remote control reception

I CRTC 1-layer display (graphics, characters)

I Notes Remote control input discriminant circuit built-in

Panasonic

MADO00026DEM
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MN101C46F 1

i Pin Assignment () : Conventional Package
IRQO,RMIN,PO0 <—>] 1 O U 42 VSS
*1 SDA1,P01 €<—>{2 41 |——> 0SC2
*] SCLI1,P02 <—>3 40 <—— 0OSC1
IRQ1,ADINO,P03 <—>) 4 39 VDD(VPP) #2
ADINI1,P04 <—>|5 38 [<—> P42,SCLO *1
ADIN2,P05 <—> 6 37 &——> P41,SDAO *1
ADIN3,P06 <—> 7 36 K——> P40,PWM
ADIN4,P07 <—>| 8 35 &——> P37,NVSYNC,IRQ5
ADIN5,P10 €<—>{ 9 34 &<—> P36,NRST
ADIN6,P11 <—>| 10 33 &<——> P35,YM
ADIN7,P12 <—> 11 MN101C46F 32 &—> P34,ROUT
*3 MMOD ——> 12 31 K—> P33,GOUT
SYSCLK,PI13 <—>| 13 30 K<—> P32,BOUT
*] PWMO,P14 <——>f 14 29 K—> P31,YS
PWMI,PI15 <——>( 15 28 &—— FLASH *4
PWM2,P16 <—>| 16 27 &—> P30,NHSYNC
IRQ2,PWM3,P17 <—> 17 26 <—> P27,VREFH0
IRQ3,PWM4,P20 <—>| 18 25 &<—> P26,CVBS0
*] IRQ4,PWM5,P21 <—>{ 19 24 &<—> P25,CVBSI
VDD 20 23 K—> P24,VREFH1
CLL,P22 <——>{21 22 &—> P23,CLH

SDIP042-P-0600C *Lea-free
(SDIP042-P-0600)

*#1: 5V 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.)

Support Tool
I in-circuit Emulator PX-ICE101C/D+PX-PRB101C46-SDIP042-P-0600-M
I EPROM Built-in Type Type MN101CF46F [ES (Engineering Sample) available]
ROM (x 8-bit) 96 K
RAM (x 8-bit) 3K
Minimum instruction execution time 279 ns (at 3.0 Vto 3.6 V, 14.32 MHz)
Package SDIP042-P-0600C *Lead-fiee
(Conventional Package) (SDIP042-P-0600)
MADO0026DEM Panasonic
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1 MN101C47C, MN101C47D

i Type MN101C47C MN101C47D
I RoM (x8-bit) 8K 64K
I RAM (x8-bit) 15K 2K
I Package SDIP042-P-0600C *Lead-free. | QFPO64-P-1414 *Lead-frec
(Conventional Package) (SDIP042-P-0600)
i Minimum Instruction 279 ns (at 3.0 V to 3.6 V, 14.32 MHz)
Execution Time
i Interrupts External (6 lines)
Internal (8 lines) : Timer x 3, A/D, OSD, I2C, Remote control, Watchdog
I Timer Counter 8-bit timer X 3
Watchdog timer: system clock fs 1/216, 1/218, 1/220 triple selection
I Serial Interface I2C x 1: for multimaster mode, bus line (output) has 2 systems
I Caption + Built-in sync separator X 2
I I/0 Pins ‘ /0 ‘ 35 ‘ + Common use: 29
I A/D Inputs 5-bit x 8-ch. (with S/H)
i PWM 8-bit x 6-ch. , 14-bit x 1-ch.
I Special Ports Remote control reception
I crrc 1-layer display (graphics, characters)
I Notes Remote control input discriminant circuit built-in
Support Tool
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C47-SDIP046-P-0600-M (under development)
I EPROM Built-in Type Type MN101CF46F (under development)
ROM (x 8-bit) 96K
RAM (x 8-bit) 3K

76

Minimum instruction execution time 279 ns (at 3.0 Vto 3.6 V, 14.32 MHz)

Package

(Conventional Package) (SDIP042-P-0600)

SDIP042-P-0600C *Lead-free T QFP064-P-1414 *Lead-free

Panasonic
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MN101C47C,

MN101C47D U

I pin Assignment

MADO00027CEM

*

IRQO,RMIN,P00 <—>[ 1O ~ 42 VSS (
*] SDAI,PO1 <—>2 41 ——> 0SC2
*] SCL1,P02 <—>{3 40 &—— 0sCl
TRQ1,ADINO,P03 <—> 4 39 VDD(VPP) #2
ADIN1,P04 <—>|5 38 <> P42,SCLO *1
ADIN2,P05 <—>6 37 |K—> P41,SDAO *1
ADIN3 P06 <—>{7 36 [<——> P40,PWM
ADIN4,P07 <—>|8 35 |K——> P37,NVSYNC,IRQ5
ADIN5,P10 <—>{9 34 |&<——> P36,NRST
ADIN6,P11 <—> 10 Blc—> p35,YM
ADIN7,P12 <> 11 oo 32[<—> P34ROUT
*3 MMOD ——>| 12 31 [K<—> P33,GOUT
SYSCLK,P13 <—>| 13 30 &—> P32,BOUT
*] PWMO,P14 <—>| 14 291 <—> P31,YS
PWMI,PI5 <—> 15 28 VSS
PWM2,P16 <—>] 16 27 |<—> P30,NHSYNC
IRQ2,PWM3,P17 <—> 17 26 (&—> P27
IRQ3,PWM4,P20 <—>] 18 25— P26
1 IRQ4,PWMS5,P21 <—>| 19 24&—> P25
VDD 20 231 <—> P24
P22 <—>/ 21 22— P23

SDIP042-P-0600C °Lead-free

(SDIP042-P-0600)

x1: 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.)

v
g
g
I=E=0= 5
23325 ¢ Z
VU sUSHoFEEURUSUy
zz>zZEEEREEZEzdAdzz
P30,NHSYNC <—>{ 49 32 |€——> P41,SDAO0 *1
N.C. — 50 31 N.C.
NC. —|s1 30 |[&——> P42, SCLO *1
P27 £&—> 52 29 N.C.
P26 <—> 53 28 VDD(VEP)
P25 &—> 54 27 [&—— 0SCl
P24 <—>55 26 —> 0SC2
P23 <—> 56 MN101C47C 25 Vss
P22 £&—>(57 MN101C47D 24 [&——> IRQO,RMIN,P00
N.C. —| 58 23 |[&——> SDAL,PO1 *1
VDD ———— 59 22|&—> SCL1,P02 *1

#1 P21,PWMS,IRQ4 <—> 60
P20,PWM4,IRQ3 <—> 61
P17.PWM3IRQ2 <—>{ 62

N.C.
P16,PWM2 <—>{ 64 O

4

7
0
1
2
3
4
5

21 |[€&—> IRQI,ADINO,P03
20 [&<—> ADIN1,P04

N.C.

N.C.

17 |€&—> ADIN2,P05

N.C.
N.C
N.C.

PWMIPI5 &<—>|3

N.C.

#1 PWMO,P14 <—>5
SYSCLK,PI13 &—>|6
N.C.

#2 MMOD ——>/8
ADIN7,P12 <—>9
ADIN6,P11 <—>|
ADIN5,P10 <—>|
ADIN4,P07 <—>|
ADIN3,P06 <—>|

LQFP064-P-1414 *Lead-ree

*1: 5V dielectric Nch open drain output pin
x2: MMOD = H (fixed)

Panasonic
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1 MN101E02H

I Type MNI101E02H
I Rom (x16-bit) 160 K
I RAM (x16-bit) 16K
I Package QFPO84-P-1818E *Lead-free
i Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode)
Execution Time
i Interrupts External (5 lines)
Internal (15 lines) : Timer X 4, A/D x 1, RESET X 1, OSD x 1, Serial x 2, Teletext decoder X 2,
I2C x 1, Caption X 1, Remote control x 1, HSYNCx I, VSYNCx 1
I Timer Counter 8-bit timer x 4
Watchdog timer: ~ Time-out period is selectable.
I Serial Interface I2C X 1: for multimaster mode, bus line (output) has 2 systems
Sync serial / UART x 1
I Caption/Teletext Decoder * Built-in sync separator X 1
I I/0 Pins ‘ /0 ‘ 35 ‘ + Common use
I A/D Inputs 10-bit x 8-ch. (with S/H)
T pww 8-bit x 4-ch. , 14-bit x 1-ch.
I Special Ports Remote control reception
I CRTC 1-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in,

78

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

Panasonic
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MN101E02H U

I pin Assignment

Support Tool

ST
< <
ag
g 2L
~ >~ C <t 0 a4 —- O
& ZZZ ZZZZZ& N
> 0488 ag88848aQ
§<<<83<<<<2908g50828485582
esg8x>22dd5822220>>0E&09
>S>EEALANANAAERAELARER=200aA>< <A R
BT BR2RERBBIRSFRIITLRyTRe I
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#1 P12,SCLO <—>| 66 40 VIREF
#1 P13,PWM <—>| 67 39 VCOMP
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P15,SBT0 <—> 69 37 AVDD
P16,SBD0 <—>| 70 36 FBPIN
P17,SBO0 <—>{71 35 AVSS
*1 P20,SDA1 <—>( 72 34 —> EW
#1 P21,SCL1 €<—>| 73 33 —> VOUT
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QFP084-P-1818E *Lead-free

: 5V dielectric Nch open drain output pin
#2:

Mask ROM=VDD, Flash Memory built-in type=VPP

In-circuit Emulator

PX-PAC101E02-4W9]J

I Flash Memory Built-in Type

MADO00040DEM

Type MNI101EFO02K [ES (Engineering Sample) available]
ROM (x 8-bit) 160 K

RAM (x 8-bit) 16K

Minimum instruction execution time 100 ns

Package

QFP084-P-1818E *Lead-fce

Panasonic
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1 MN101E04G

T Type MN101E04G
I RoMm (x16-bit) 128 K
I RAM (x16-bit) 4K
I Package QFP084-P-1818E *Lead-free
I Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode)
Execution Time

i Interrupts External (5 lines)

Internal (13 lines) : Timer X 4, A/D x 1, RESET X 1, OSD x 1, Serial X 2,

I2C x 1, Caption X 1, Remote control x 1, HSYNCx 1, VSYNCx 1

I Timer Counter 8-bit timer x 4

Watchdog timer:  Time-out period is selectable.
I Serial Interface I2C x 1: for multimaster mode, bus line (output) has 2 systems

Sync serial / UART x 1
I Caption/Teletext Decoder * Built-in sync separator X 1
i I/0 Pins ‘ /0 ‘ 30 ‘ + Common use
I A/D Inputs 10-bit x 8-ch. (with S/H)
I PWM 8-bit X 4-ch. , 14-bit x 1-ch.
I Special Ports Remote control reception
I CRTC 1-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in,

80

build-in NTSC/PAL/SECAM video signal processing circuit, built-in 3-line comb filter (NTSC)

built-in adaptive 2-line comb filter (PAL)

Panasonic

MADO00042DEM
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MN101E04G I

I pin Assignment
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P10,RMIN,[RQ0 <—> 64 42 ——> GOUT
*1 P11,SDA0 €<—>| 65 41 —> ROUT
#1 P12,SCLO €<—>| 66 40 VIREF
#1 P13 PWM <—>| 67 39 VCOMP
P14,VOUTO <—>| 68 38 ——> VMOUT
P15,SBT0 <—>| 69 37 AVDD
P16,SBD0 <—>( 70 36 FBPIN
P17,SBO0 <—>| 71 35 AVSS
*1 P20,SDA1 <—>{ 72 34 ——> EW
#1 P21, SCL1 €<—>| 73 33 ——> VOUT
MN101E04G
*1 P22 PWMO <—>{ 74 32 AVDD
P23,PWM1 <—>75 31 —> FSCOUT
P24,PWM2 <—>{ 76 30 FSCIN
DVDD 77 29 ——> FPCO
DVSS 78 28 AVSS
P25,SYSCLK <—>{79 27 FVCOI
*1 P26,TMOIO <—>1 80 26 —> HOUT
#1 P27,TM110 €<—>|81 25 HDOWN
P30,NRST <—>(82 24 EHTIN
P31IRQL <—>{83 23 BEAMIN
P32,IRQ2 <—>( 84 22 ABLIN
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QFP084-P-1818E *Lead-free
*#1: 5V dielectric Nch open drain output pin
*2: Mask ROM=VDD, Flash Memory built-in type=VPP
Support Tool
I In-circuit Emulator PX-PAC101E02-4W9J
i Flash Memory Built-in Type Type MN101EF04G [ES (Engineering Sample) available]
ROM (x 8-bit) 128 K
RAM (x 8-bit) 4K

Minimum instruction execution time 100 ns

Package QFP084-P-1818E *Lead-free

MADO00042DEM
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1 MN101E11G

I Type MNIOIEIIG
I Rom (x16-bit) 128K
I RAM (x16-bit) 4K
I Package QFPO84-P-1818E *Lead-free
i Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode)
Execution Time

i Interrupts External (5 lines)

Internal (13 lines) : Timer x 4, A/D x 1, RESET x 1, OSD x 1, Serial X 2,

I2C x 1, Caption X 1, Remote control x 1, HSYNCx 1, VSYNCx 1

I Timer Counter 8-bit timer x 4

Watchdog timer: ~ Time-out period is selectable.
I Serial Interface I2C X 1: for multimaster mode, bus line (output) has 2 systems

Sync serial / UART x 1
I Caption/Teletext Decoder * Built-in sync separator X 1
I I/0 Pins ‘ /0 ‘ 30 ‘ + Common use
I A/D Inputs 10-bit x 8-ch. (with S/H)
T pww 8-bit x 4-ch. , 14-bit x 1-ch.
I Special Ports Remote control reception
I CRTC 1-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in,

82

build-in NTSC video signal processing circuit, built-in 3-line comb filter

PinP available

Panasonic
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MN101E11G U

I pin Assignment
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P10,RMIN,IRQ0 <——>| 64 42 ——> GOUT
*1 P11,SDA0 €<—>| 65 41 ——> ROUT
#1 P12,SCLO <—>1 66 40 VIREF
#1 P13,PWM <—> 67 39 VCOMP
P14,VOUT0 <—>| 68 38 ——> VMOUT
P15,SBT0 <—>{ 69 37 AVDD
P16,SBD0 <—>{ 70 36 FBPIN
P17,SBO0 <—>{ 71 35 AVSS
*1 P20,SDA1 <—>( 72 34 —> EW
*1 33 VOUT
P21,SCL1 <—>| 73 MN101E11G —

#1 P22 PWMO <—>{ 74 32 AVDD
P23,PWMI1 <—>{75 31 ——> FSCOUT
P24,PWM2 <—>{76 30 FSCIN

DVDD 77 29 ——> FPCO
DVSS 78 28 AVSS

P25,SYSCLK <—>{79 27 FVCOI

#1 P26, TMOIO €<——>( 80 26 —> HOUT

#1 P27, TMII0 €—>{ 81 25 HDOWN
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QFP084-P-1818E *Lead-free
*1: 5V dielectric Nch open drain output pin
*2: Mask ROM=VDD, Flash Memory built-in type=VPP

Support Tool

i In-circuit Emulator

PX-PAC101E02-4W9]J

i Flash Memory Built-in Type Type MNI01EF11G
ROM (x 8-bit) 128 K
RAM (x 8-bit) 4K
Minimum instruction execution time 100 ns

MADO00044CEM

Package

QFP084-P-1818E *Lead-fce

Panasonic
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1 MN101E13G

I Type MNI0IE13G
I Rom (x16-bit) 128K
I RAM (x16-bit) 4K
I Package QFPO84-P-1818E *Lead-free
i Minimum Instruction 100 ns (at 3.135 V to 3.465 V, normal-mode)
Execution Time

i Interrupts External (7 lines)

Internal (13 lines) : Timer x 4, A/D x 1, RESET x 1, OSD x 1, Serial X 2,

I2C x 1, Caption X 1, Remote control x 1, HSYNCx 1, VSYNCx 1

I Timer Counter 8-bit timer x 4

Watchdog timer: ~ Time-out period is selectable.
I Serial Interface I2C X 1: for multimaster mode, bus line (output) has 2 systems

Sync serial / UART x 1
I Caption/Teletext Decoder * Built-in sync separator X 1
I I/0 Pins ‘ /0 ‘ 35 ‘ + Common use
I A/D Inputs 10-bit x 8-ch. (with S/H)
T pww 8-bit x 6-ch. , 14-bit x I-ch.
I Special Ports Remote control reception
I CRTC 1-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in,

build-in NTSC video signal processing circuit, built-in 3-line comb filter

Panasonic
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MN101E13G U

I pin Assignment

SRS
< <
aa
g =T
~ =~ O n <t n aa — O
& ZEZ & Z Z & & &
=888, ,88882392 o e S
BEgi:f3:5::5898288¢83¢8¢
S EEERAREEEREESOOCRSYYAZ %
ol = o O 0 > 0 v s 0 ad —= O O % > ¢ v ot o
=] =] =} =} wy wy vy v vy v wy w vy vy < <+ <t <t <t <+ <t
P10,RMIN,IRQ0 €<——>| 64 42 ——> GOUT
#1 P11,SDA0 €—>{ 65 41 ——> ROUT
#1 P12,SCLO €<—>] 66 40 VIREF
#1 P13,PWM <—>{ 67 39 VCOMP
P14,VOUTO <—>| 68 38 ——> VMOUT
P15,SBT0 <—>| 69 37 AVDD
P16,SBD0 <—>{ 70 36 FBPIN
P17,SBO0 <—>| 71 35 AVSS
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Support Tool

QFP084-P-1818E *Lead-free

*1: 5V dielectric Nch open drain output pin
*2: Mask ROM=VDD, Flash Memory built-in type=VPP

In-circuit Emulator

PX-PAC101E02-4W9]J

I Flash Memory Built-in Type

MADO00045CEM

Type MNI101EF13G [ES (Engineering Sample) available]
ROM (x 8-bit) 128 K

RAM (x 8-bit) 4K

Minimum instruction execution time 100 ns

Package

QFP084-P-1818E *Lead-fce

Panasonic
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1 MN101C93K

Type MN101C93K (under development)
ROM (x 8-bit) 224K
RAM (x8-bit) 6K

Package

LQFP100-P-1414 *Lead-free (under development), MLGA100-L-1010 *Lead-free (under planning)

Minimum Instruction
Execution Time

0.125 ps (at 3.0 Vto 3.6 V, 8§ MHz)
62.5 us (at 3.0 Vto 3.6 V, 32 kHz)

i Interrupts

* RESET  Watchdog ¢ External 0 * External 1 * External 2 « External 3 + External 4 * External 5

* External 6 (key interrupt dedicated) ® Timer O  Timer 1 * Timer 2 ¢ Timer 3 * Timer 6 * Time base
* Timer 7 (2 systems) * Timer 8 (2 systems) e Serial 0 (2 systems) © Serial 1 (2 systems) ¢ Serial 3

* A/D conversion finish * Automatic transfer finish ¢ USB interrupts

i USB Functions

Conforms to USBI.1.
USB transceiver built-in
Full-speed (12 Mbps) supported.
5 end points (FIFO built-in independently)
FIFO size
(EPO, 1,2, 3, 4): 16, 128, 128, 64, 64 bytes
* EPO
Control transfer
IN/OUT (two ways)
* EPI 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.

i Timer Counter

86

Timer counter 0: 8-bit X 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 «eeeseesseeseesenes 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 - e coincidence with compare register 0

Timer counter 1: 8-bit X 1 (square-wave output, event count, serial transfer clock output, synchronous output event)

Clock source «eeeesseeesensens 172, 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 -« eweseseeee coincidence with compare register |

Timer counter 0, 1 can be cascade-connected.

Timer counter 2: 8-bit X 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 e seeeseeeeeseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce »+---wwsseeeee: coincidence with compare register 2
Panasonic MADO00056BEM
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MN101C93K I

I Timer Counter (Continue) Timer counter 3: 8-bit X |
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «eeeseseeeessseens 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 SOUICe «-++weeeevseees coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6: 8-bit freerun timer

Clock source «eerwersesseennne 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock
frequency; 1/1, 17128, 1/8192 of XI oscillation clock frequency
Interrupt SOUICe ««-++weevevseees coincidence with compare register 6

Timer counter 7: 16-bit X 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 «sesseeseesesseens 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 SOUICe - ++ww-sseee coincidence with compare register 7 (2 lines), input capture register

Timer counter 8: 16 bit X 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 «sesseeseesesseens 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 -+« wsseeeve: 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 «wwessseeeessseees 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SOUICe - +sww-ssseee 17128, 1/256, 1/512, 171024, 1/4096, 1/8192, 1/16384, 1/32768 of clock source
frequency
Watchdog timer
Interrupt source -+« wseeeve: 1/65536, 1/262144, 1/1048576 of system clock frequency
T pma Controller Max. Transfer cycles 255
(Automatic Data Transfer) Starting factor external request, various types of interrupt, software
Transfer mode 1-byte transfer, word transfer, burst transfer
I Serial Interface Serial 0: synchronous type/UART (full-duplex) X 1
Clock source «ervveresenne 172, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 1: synchronous type/UART (full-duplex) x 1
Clock SOUICe «ewevsseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 3: synchronous type/single-master 12C X 1
Clock source «ervvereeene 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
1/2, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

MADO0056BEM Panasonic
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1/0 Pins

[0]

‘ 84 ‘ * Common use * Specified pull-up resistor available * Input/output selectable (bit unit)

A/D Inputs

10-bit x 12-ch. (with S/H)

LCD

47 segments X 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 shunt resistance contained

Special Ports

USB ports (D+, D-), buzzer output, remote control carrier signal output, high-current drive port, clock output

ROM Correction

Correcting address designation: up to 7 addresses possible

88

Pin Assignment

PST/SEG24/AT <—>|
P60/SEG23/A8 <—>]
P61/SEG22/A9 <—>]
P62/SEG21/A10 <>
P63/SEG20/A11T <>
P64/SEGI9/A12 <>
P65/SEGIS/AI3 <>
P66/SEG17/A14 <]
P6TISEGI6/ALS <]
PT0/SEGIS/AL6 <]
PTISEGI4/A17 <—>]
PT2ISEGI3 <—>
PT3ISEGI2 <—>
PT4ISEG11 <—>
PTSISEGI0 <—>
P76/SEGY <—>]
PTTISEG8 <—>]
PSO/SEGT <—>]
P81/SEG6 <—>]
P82/SEGS <—>]
P83/SEG4 <—>
P84/SEG3 <—>
P8S/SEG2 <—>
P86/SEGI <—>
P8TISEG) <—>]
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<—> RQ2/P22

<— IRQI/P21

[<—> IRQU/P20

<—> TMSIO/PIS

[<—> TMTIOP14

<—> TM3I0/P13

<—> TM2I0/P12

<—> TMIIO/P1I

|<—> RMOUT/TMOIO/P10
|<—> RXDI/SBII/AN11/PB7
[<—> TXDI/SBOI/AN10/PB6
[<—> SBTI/AN9/PBS

38|<——> RXDOA/SBIOA/ANS/PB4

[<— TXDOA/SBOOA/ANT/PB3
[<—> SBTOA/ANG6/PB2
Vss

<—> D-

<—> D+

VDD

[<—> ANS/PAS
<—> AN4/PAY
<—> AN3PA3
<—> AN2PA2
<—> ANI/PAI
[<— ANO/PAO

87 39
M MN101C93K s
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LQFP100-P-1414 *Lead-free
MLGA100-L-1010 *Lead-free

Panasonic
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MN101C93K I

Support Tool
i In-circuit Emulator PX-ICE101C /D + PX-PRB101C93-LQFP100-P-1414-M (under development)
I Flash Memory Built-in Type Type MN101CF93K (under development)
ROM (x 8-bit) 224K
RAM (x 8-bit) 6K
Minimum instruction execution time 0.167 us (at 3.0 Vto 3.6 V, 6 MHz)
62.5 us (at 3.0 Vto 3.6 V, 32 kHz)
Package LQFP100-P-1414 *Lead-free (ynder development)
MLGA100-L-1010 *Leadfree (under planning)
MADO0056BEM Panasonic
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1 MN101DO06F , MN101D06G , MN101D06H

Execution Time

I Type MN101DO6F MN101D06G MN101DO06H
I ROM (x8-bit) 9 K 128K 160K
I RAM (x8-bit) 3K 4K 5K
I Package QFP100-P-1818B “Lead-free

I Minimum Instruction

With main clock operated ~ 0.1397 us (at 4.0 V to 5.5V, 14.32 MHz)
71.5 us (at 3.0 Vto 5.5 V fixed to 14.32 MHz internal frequency division)
When sub-clock operated 61 us (at 2.2 Vto 5.5V, 32.768 kHz)

i Interrupts

* RESET ¢ Runaway e 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 I * Serial 2

* A/D (common with PWM 4 reference frequency) ¢ OSD V-sync

i Timer Counter

Timer counter 0: 16-bit X 1
(timer function, clock function [max. 2 s or max. 36 h at cascade-connecting with timer 6])

Clock SOurce «+eesesseeseesens 172, (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 «« s weee overflow of timer counter 0

Timer counter 1: 16-bit X 1 (timer function, linear timer counter function)
Clock Source - ewwseeevesesses 172, (1/4,) 118, (1/16) of system clock frequency; CTL signal
Interrupt SOUICe ««ewevvseeee overflow of timer counter 1

Timer counter 2: 16-bit X 1 (timer function, input capture, duty judgment of CTL signal(VISS/VASS detection function))
Clock SOurce «ewssevesereserenes 172, (1/4,) 118, (1/16,) 1/12, (1/24) of system clock frequency
Interrupt Source -« wwweeeee 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 X 1
(timer function, detection of serial indexing, generation of remote control output carrier frequency)
Clock source « e eeesereeseens 172, (1/4,) 1/8, (1/16) of system clock frequency; XI oscillation clock
Interrupt SOUICe «ewevesseee overflow of timer counter 3

Timer counter 4: 16-bit X 1 (timer function, event count [P15 input], generation of serial transmission clock)
Clock SOurce -++wevessseveeessee 1/8, (1/16) of system clock frequency; external clock input
Interrupt SOUrce « weee overflow of timer counter 4; coincidence of timer counter 4 with OCR4

Timer counter 5: 19-bit x 1 (watchdog, stable oscillation waiting function)
Clock source = eewsesevesenses system clock
Watchdog interrupt source - 1/2%, 1/2" of timer counter 5 frequency
Clear by stable oscillation - after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock)

Timer counter 6: 16-bit x 1 (clock function [max. 2 s])

Clock SOULCE «+seevevssevvessseee 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/4, (1/8,) 1/64, (1/128) of system clock frequency
INEETTUPL SOULCE «rvrevvssssseess 1/28,1/2%, 1/2% overflow of timer counter 6

Timer counter 7: 8-bit X 1 or 4-bit X 2 (timer function, event count)
Clock SOUICE wseveseessevsseennes 1/4, (1/8,) 1/16, (1/32) of system clock frequency; external clock input
Interrupt source -« eweseee overflow of timer counter 7 (although when 4-bit X 2, there is one interrupt vector. )

i Serial Interface

90

Serial 0: 8-bit x 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; NSBTO pin input
Clock for UART - 8-division of above clock; 2-division timer 4 output; NSBTO pin input

Panasonic MADO0029FEM
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MN101D06F,MN101D06G,MN101D06H

I Serial Interface (Continue)

Serial 1: 8-bit x 1
(synchronous type/remote control transmission/simple remote control receive) (transfer direction of MSB/LSB
selectable, start condition function)

Clock SOUICE weeesseeseessenses 1/8, 1716,
2-division timer 4 output; NSBT1 pin input

Remote control clock - 2-division timer 4 output

1/32, 1/64, 1/128, 1/256 of system clock frequency;

Serial 2: 8-bit x 1 (I2C) (master transmission/reception, slave transmission/reception)

Clock source - wweveseeeesenes 1/144 to 1/252 of system clock; SCK pin input
T 0SD 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 X 2n rows (n =1 to 6)
Character type : max. 512 character types (variable, incude special characters)
Character size : 12 x 18 dots (Vertical direction: 1 dot for 2H at not enlargement)
Enlarged characters : each X 2, x 3 or X 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 § 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 x 16 rows
Character type : max. 128 character types (variable)
Character size : 12 x 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.
MADO0029FEM Panasonic
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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/0 Pins /10 75 |+ Common use: 66
Input 2 | «Common use: 2

A/D Inputs 8-bit x 13-ch. (without S/H)
PWM 13-bit x 2-ch. (at repetition cycle 572 s at 14.32 MHz),

10-bit x 2-ch. (at repetition cycle 71.5 s at 14.32 MHz),

8-bit x 1-ch. (at repetition cycle 71.5 us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)
ICR 18-bit X 6-ch.
OCR 16-bit x 2 (8-bit synchronous output; 4-bit 3-state synchronous output),

16-bit X 1 (weak electric field V-sync backup), 16-bit X 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])

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

IDD1 14.32 MHz operation without load, VDD =5V 60 100 mA

IDD2 1/1024 of 14.32 MHz operation without load, VDD = 3.0 V 2 5 mA
Operating supply current

Stop of 14.32 MHz oscillation, VDD = 2.7 V
IDD3 50 | 100 | WA
32 kHz oscillation operation without load

Supply current at STOP IDSP Stop of oscillation without load, VDD =5V, Ta = 55 °C 10 HA

IDHTO 14.32 MHz oscillation without load, VDD =5 V 5 15 mA
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V

IDHT1 5 20 LA

32 kHz oscillation operation without load
(Ta=25°C£2°C,VSS=0V)
A/D Converter Performance
Limit
Parameter Symbol Condition Unit
min | typ | max

Conversion relative error ANLAD t3 | LSB
A/D Conversion Time tAD fosc = 14.32 MHz 8 s
Analog Input Voltage 5 \

92

(Ta=25°C+£2°C,VDD=5.0V,VSS=0V)
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MN101DO6F ,

MN101D06G , MN101D06H

I pin Assignment
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QFP100-P-1818B *Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C / D + PX-PRB101D06-QFP100-P-1818B-M
I Flash Memory Built-in Type Type MN101DF06ZAF
ROM (x 8-bit) 224 K
RAM (x 8-bit) 6K

MADO0029FEM

Minimum instruction execution time

0.1397 us (at 4.0 Vto 5.5V, 14.32 MHz)

71.5 us (at 3.0 Vto 5.5V, fixed to 14.32 MHz internal division)

61 us (at2.5Vto 5.5V, 32.768 kHz)

Package

QFP100-P-1818B *Lead-free
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1 MN101D07G,MN101D07H

Type MN101D07G MN101D07H
ROM (x8-bit) 128K 160K
RAM (x8-bit) 4K 5K

Package

LQFP112-P-2020 "Lead-ree

Minimum Instruction
Execution Time

With main clock operated ~ 0.1397 s (at 4.0 V to 5.5V, 14.32 MHz)
71.5 us (at 3.0 V to 5.5 V fixed to 14.32 MHz internal frequency division)
When sub-clock operated 61 us (at 2.2V to 5.5V, 32.768 kHz)

i Interrupts

* RESET ¢ Runaway e 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 I -« Serial 2
* A/D (common with PWM 4 reference frequency) ¢ OSD V-sync

i Timer Counter

Timer counter 0: 16-bit X 1
(timer function, clock function [max. 2 s or max. 36 h at cascade-connecting with timer 6])
Clock source «eewseeeseeseesenss 172, (1/4,) 118, (1/16) of system clock frequency; overflow of timer counter 6;
1/512 of XTI oscillation clock or OSC oscillation clock frequency
Interrupt SOUrce -« e overflow of timer counter 0

Timer counter 1: 16-bit X 1 (timer function, linear timer counter function)
Clock source «eeveersenseenne 172, (1/4,) 118, (1/16) of system clock frequency; CTL signal
Interrupt source -« eweseseeee overflow of timer counter 1

Timer counter 2: 16-bit x 1 (timer function, input capture (DCTL specified edge), duty judgment of DCTL signal)
ClLoCK SOUICE «+svesevesevssenenes 172, (1/4,) 118, (1/16,) 1/12, (1/24) of system clock frequency
Interrupt SOUrce - e 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 X 1
(timer function, detection of serial indexing, generation of remote control output carrier frequency)
Clock SOUICE «svesevesereserenes 172, (1/4,) 118, (1/16) of system clock frequency; XI oscillation clock
Interrupt SoUrce -+---wwsseeeee: overflow of timer counter 3

Timer counter 4: 16-bit x 1 (timer function, event count [P15 input], generation of serial transmission clock)
Clock SOUrCe «seevessseevessseee 1/8, (1/16) of system clock frequency; external clock input
Interrupt SOUrce - wwwseee overflow of timer counter 4; coincidence of timer counter 4 with OCR4

Timer counter 5: 19-bit x 1 (watchdog, stable oscillation waiting function)
Clock source «e-seeevseeveseeeees system clock
Watchdog interrupt source - 1/2'%, 1/2! of timer counter 5 frequency
Clear by stable oscillation - after 256 counts by timer counter 5 (2'8 counts of OSC oscillation clock)

Timer counter 6: 16-bit X 1 (clock function [max. 2 s])

Clock SOUrce «wewessseevessseee 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/4, (1/8,) 1/64, (1/128) of system clock frequency
Interrupt SOUrCe «+w-w-wseeeeee 17213, 112", 1/2" overflow of timer counter 6

Timer counter 7: 8-bit x 1 or 4-bit X 2 (timer function, event count)
Clock source «eeveeresnseenne 174, (1/8,) 1116, (1/32) of system clock frequency; external clock input
Interrupt source -« ewesvseeee overflow of timer counter 7 (although when 4-bit x 2, there is one interrupt vector. )

i Serial Interface

94

Serial 0: 8-bit x 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; NSBTO pin input
Clock for UART wevveveveseeee 8-division of above clock; 2-division timer 4 output; NSBTO pin input

Panasonic MADO0030FEM
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MN101D07G,MN101D07H

I Serial Interface (Continue)

Serial 1: 8-bit x 1
(synchronous type/remote control transmission/simple remote control receive) (transfer direction of MSB/LSB
selectable, start condition function)
Clock source «eseesesseesenes 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 x 1 (I2C) (master transmission/reception, slave transmission/reception)

Clock source «ervvesisenns 1/144 to 1/252 of system clock, SCK pin input
T 0SD 0SD 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 X 2n rows (n = 1 to 6)
Character type : max. 512 character types (variable)
Character size : 12 x 18 dots
Enlarged characters : each x 2, X 3 or X 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 X 16 rows
Character type : max. 128 character types (variable)
Character size : 12 x 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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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/0 Pins 110 85 | +Common use: 71
Input 2 | Common use: 2

A/D Inputs 8-bit x 14-ch. (without S/H)
PWM 13-bit x 2-ch. (at repetition cycle 572 us at 14.32 MHz),

10-bit x 2-ch. (at repetition cycle 71.5 s at 14.32 MHz),

8-bit x 1-ch. (at repetition cycle 71.5 us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)
ICR 18-bit x 6-ch.
OCR 16-bit x 2 (8-bit synchronous output; 4-bit 3-state synchronous output),

16-bit x 1 (weak electric field V-sync backup), 16-bit x 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])

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 14.32 MHz operation without load, VDD =5V 60 100 mA
IDD2 1/1024 of 14.32 MHz operation without load, VDD =3.0 V 2 5 mA
Operating supply current

Stop of 14.32 MHz oscillation, VDD = 2.7V

IDD3 50 100 nA
32 kHz oscillation operation without load

Supply current at STOP IDSP Stop of oscillation without load, VDD =5V, Ta = 55 °C 20 nA
IDHTO 14.32 MHz oscillation without load, VDD =5V 5 15 mA

Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7V
IDHTI 5 20 nA

32 kHz oscillation operation without load

A/D Converter Performance

(Ta=25°C+2°C,VSS=0V)

Limit
Parameter Symbol Condition Unit
min | typ | max
Conversion relative error ANLAD 3 LSB
A/D Conversion Time tAD fosc = 14.32 MHz 8 us
Analog Input Voltage 5 \Y
(Ta=25°C+2°C,VSS=0V)
Panasonic MADO0030FEM
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MN101D07G,MN101D07H

I pin Assignment
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LQFP112-P-2020  “Lead-free

In-circuit Emulator

PX-ICE101C /D + PX-PRB101D07-LQFP112-P-2020-M

i Flash Memory Built-in Type

Type MN101DF07ZAL
ROM (x 8-bit) 224K
RAM (x 8-bit) 6K

Minimum instruction execution time

0.1397 s (at 4.0 V t0 5.5V, 14.32 MHz)

71.5 us (at 3.0 V to 5.5V, fixed to 14.32 MHz internal division)

61 us (at2.5Vto5.5V,32.768 kHz)

Package

LQFP 112-P-202( *Lead-free
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1 MN101DO8E

T Type MN101D08E
I ROM (x8-bit) 80K
I RAM (x8-bit) 2K
I Package LQFPO80-P-1414A *Lead-free
I Minimum Instruction With main clock operated ~ 0.1397 s (at 4.0 V to 5.5V, 14.32 MHz)
Execution Time 715 us (at 2.7 Vto 5.5 V fixed to 14.32 MHz internal frequency division)
When sub-clock operated 61 us (at 2.5V to 5.5V, 32.768 kHz)
T Interrupts * RESET ¢ Runaway e External 0, 1,2, 3,4 ¢ Timer 0 * Timer 1 * Timer 2 ¢ Timer 3 * Timer 6
* Capstan FG ¢+ Control * HSW e Cylinder(Drum) FG ¢ Servo V-sync ¢ Synchronous output ¢ OSD
* XDS ¢ Serial 1 *Serial 2 « PWM 4 « OSD V-sync
i Timer Counter Timer counter 0: 8-bit X 1 (timer function)
Clock SOUTCe wwwsseesssevsseeess 1/4, 1/16 of system clock frequency
Interrupt SOUrce - sewsseeees overflow of timer counter 0
Timer counter 1: 8-bit X 1 (timer function, linear timer counter function)
Clock SOUTCe «++eevevsseevessseee 1/4 of system clock frequency; CTL signal
Interrupt SOUrce « e overflow of timer counter 1
Timer counter 2: 16-bit X 1 (timer function, input capture (CTL specified edge), duty judgment of CTL signal)
Clock SOUTCe wwwsseesssevsseeeees 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 SOUTCe -++eevevsseevessseee 1/4, 1/16 of system clock frequency
Interrupt SOUrce « s wweee overflow of timer counter 3
Timer counter 5: 19-bit X 1 (watchdog, stable oscillation waiting function)
Clock SOUICe «wweseesssevsseeeees system clock
Watchdog interrupt source - 1/2¢, 1/2" of timer counter 5 frequency
Clear by stable oscillation - after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock)
Timer counter 6: 16-bit X 1 (clock function [max. 2 s])
Clock SOUICe «+seevevssevvessseee 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/8, 1/128 of system clock frequency
INEETTUPL SOULCE «rvrevvssssseess 1/28,1/2%, 1/2% overflow of timer counter 6
i Serial Interface Serial 1: 8-bit x 1 (synchronous type)
(transfer direction of MSB/LSB selectable, start condition function)
Clock Source s eeeeseeseesees 118, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT1 pin input
Serial 2: 8-bit X 1 (I2C) (master transmission/reception, slave transmission/reception)
Clock Source - ewwseeevesesses 1/144 to 1/252 of system clock; SCK pin input
Panasonic MADO0032DEM
98 www.DataSheet4U.com



MN101DOSE

i 0sD 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)
XDS Built-in U.S. closed caption data slicer (optional I 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 10 Pins /10 56 | +Common use: 43
Input 1 | *Common use: 1

i A/D Inputs 8-bit X 11-ch. (without S/H)
I PWM 13-bit x 2-ch. (at repetition cycle 572 s at 14.32 MHz),

8-bit x 1-ch. (at repetition cycle 71.5 ws, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)
I icr 16-bit x 2-ch.(Speed system),

18-bit x 4-ch.(Phase system)
i OCR 16-bit x 3 (Synchronous output x 2, Rec CTL x 1)

i 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])

i Notes

MADO00032DEM

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

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 14.32 MHz operation without load, VDD =5V 50 100 mA
IDD2 1/1024 of 14.32 MHz operation without load, VDD =2.7 V 2 5 mA
Operating supply current
Stop of 14.32 MHz oscillation, VDD =2.7 V
IDD3 50 | 100 | kA
32 kHz oscillation operation without load
Supply current at STOP IDSP Stop of oscillation without load, VDD =5 V 10 HA
IDHTO 14.32 MHz oscillation without load, VDD =5 V 5 15 mA
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V
IDHT1 5 20 LA
32 kHz oscillation operation without load

(Ta=25°C£2°C,VSS=0V)

A/D Converter Performance

Limit
Parameter Symbol Condition Unit
min | typ | max
Conversion relative error ANLAD +3 | LSB
A/D Conversion Time tAD fosc = 14.32 MHz 8 us
Analog Input Voltage 5 \

(Ta=25°C+2°C,VDD=5.0V, VSS=0V)

Panasonic MADO00032DEM
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MN101DO8E [

I pin Assignment

s q -
a -~ E-f£g2 3
= = = Qa B
2 % EolEif 3
1L oz L TEELIRS &
2c-ECZ2fmzgs8858388%S
<<TTT<U<>T<7>~>~Z’TT/T\I>U
B2RRRB IR RITZETSTEL I
(>PC0O)AD8 61 40 [€—— CVIN (PB5¢)
(«>P87)AD7 62 39 Vss2
(<>P86)AD6 63 38 ——> CVOUT (PB6¢>)
(<>P85)AD5 64 37 [&—— SXI
(¢<>P84)AD4 65 36 ——> X0 (P23¢>)
(<>P83)AD3 66 35 [&<—— XI (P24>)
(<>P82)AD2 67 34 Vss
(<>P81)ADI1 68 33 &<—— OSCI
(«<>P80)ADO 69 32 ——> 0SCO0
P77 <—> 70 MN101DOSE 3 Voo
P76 <—> 71 30 [—> PWM4(P25>)
P75 <——>72 29 ——> PWMO
P74 <——> 73 28 —> PWM1
P73 «<——> 74 27 ——> SBUFDI(P11¢>)
P72 «<—>{75 26 [—> SBUFD2(P12¢>)
P71 <—>76 25 —> SBUFD3(P13¢>)
P70 «<——> 77 24 [—> SBUFD4(TC60/P14¢>)
(¢>P67)ROTA <—— 78 23 SBUFDS5(P15¢>)
(<>P66)HAMP <——| 79 22 [—> SBUFD6(P16¢>)
(>P65)DENV 80 21 [—> SBUFD7(OSCDIV/P17¢5)
O_ N R I T = R - e = ]
Lo Nt o888 LR ITASE AE
f22EgE525FFg E5E0E25¢
11131%2%5% Tlgezz %
zEggelfd  REETIIl E
VVVVV 4 g 4 - =] &
= ~ =+ = T
e
LQFP080-P-1414A *Lead-free
Support Tool
I in-circuit Emulator PX-ICE101C / D + PX-PRB101D08-LQFP080-P-1414A
I Flash Memory Built-in Type Type MN101DF08G AL
ROM (x 8-bit) 128 K
RAM (x 8-bit) 4K

Minimum instruction execution time

0.1397 us (at 4.0 Vto 5.5V, 14.32 MHz)

71.5 us (at 2.7 Vto 5.5V, fixed to 14.32 MHz internal division)

61 us (at2.5Vto 5.5V, 32.768 kHz)

Package

LQFP080-P-1414A “Leac-ire

MADO00032DEM
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1 MN101DO09SE

Execution Time

T Type MN101D09E
I ROM (x8-bit) WK

I Ram (x8-bit) K

T Package QFP100-P-1818B "Lead-frc
I Minimum Instruction

With main clock operated ~ 0.1397 us (at 4.0 V to 5.5V, 14.32 MHz)
71.5 us (at 2.7 Vto 5.5 V fixed to 14.32 MHz internal frequency division)
When sub-clock operated 61 us (at 2.5V to 5.5V, 32.768 kHz)

i Interrupts

* RESET ¢ Runaway e External 0, 1,2, 3,4 ¢ Timer 0 * Timer 1 * Timer 2 ¢ Timer 3 * Timer 6
* Capstan FG ¢ Control * HSW e Cylinder(Drum) FG e Servo V-sync ¢ Synchronous output « OSD
* XDS e Serial 1« Serial 2 « PWM 4 « OSD V-sync

i Timer Counter

Timer counter 0: 8-bit x 1 (timer function)
Clock SOUTCe wwwsseesssevsseeess 1/4, 1/16 of system clock frequency
Interrupt SOUrce - sewsseeees overflow of timer counter 0

Timer counter 1: 8-bit X 1 (timer function, linear timer counter function)
Clock SOUTCe «++eevevsseevessseee 1/4 of system clock frequency; CTL signal
Interrupt SOUrce « e overflow of timer counter 1

Timer counter 2: 16-bit X 1 (timer function, input capture (CTL specified edge), duty judgment of CTL signal)
Clock SOUTCe wwwsseesssevsseeeees 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 x 1 (timer function)
Clock SOUTCe -++eevevsseevessseee 1/4, 1/16 of system clock frequency
Interrupt SOUrce ««wweee overflow of timer counter 3

Timer counter 5: 19-bit X 1 (watchdog, stable oscillation waiting function)
Clock SOUICe «wweseesssevsseeeees system clock
Watchdog interrupt source - 1/2¢, 1/2" of timer counter 5 frequency
Clear by stable oscillation - after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock)

Timer counter 6: 16-bit x 1 (clock function [max. 2 s])

Clock SOUICe «+seevevssevvessseee 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/8, 1/128 of system clock frequency
INEETTUPL SOULCE «rvrevvssssseess 1/28,1/2%, 1/2% overflow of timer counter 6

i Serial Interface

102

Serial 1: 8-bit X 1 (synchronous type)
(transfer direction of MSB/LSB selectable, start condition function)

Clock Source s+ seseeseeseesees 118, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBT1 pin input
Serial 2: 8-bit X 1 (I2C) (master transmission/reception, slave transmission/reception)
Clock Source = eewseeevesesses 1/144 to 1/252 of system clock; SCK pin input
Panasonic MADO0033DEM
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MN101DO9E [

i 0sD 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 172 of OSC oscillation clock (automatic phase adjustment)
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 10 Pins 1/0 56 | ¢ Common use: 45
Input 1 | <+ Common use: |

i A/D Inputs 8-bit X 11-ch. (without S/H)
T pwm 13-bit x 2-ch. (at repetition cycle 572 s at 14.32 MHz),

8-bit X 1-ch. (at repetition cycle 71.5 us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)
I icr 16-bit x 2-ch.(Speed system),

18-bit x 4-ch.(Phase system)

OCR 16-bit x 3 (Synchronous output x 2, Rec CTL x 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

MADO00033DEM

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

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 14.32 MHz operation without load, VDD =5V 50 100 mA
IDD2 1/1024 of 14.32 MHz operation without load, VDD =2.7 V 2 5 mA
Operating supply current
Stop of 14.32 MHz oscillation, VDD =2.7 V
IDD3 50 | 100 | kA
32 kHz oscillation operation without load
Supply current at STOP IDSP Stop of oscillation without load, VDD =5 V 10 HA
IDHTO 14.32 MHz oscillation without load, VDD =5 V 5 15 mA
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7 V
IDHT1 5 20 LA
32 kHz oscillation operation without load

(Ta=25°C£2°C,VSS=0V)

A/D Converter Performance

Limit
Parameter Symbol Condition Unit
min | typ | max
Conversion relative error ANLAD +3 | LSB
A/D Conversion Time tAD fosc = 14.32 MHz 8 us
Analog Input Voltage 5 \

(Ta=25°C+2°C,VDD=5.0V, VSS=0V)

Panasonic MADO00033DEM
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MN101DO9E [

I pin Assignment

g ~
e o
£3 L1215
25 aaq ) & I 5T a
GO SE g8 ERUdUddydduloRe s
MELCOL>> AL R ZZZZZZZZZ LI <<>
SRR R EEE R
co 76 50le—— CVIN2(PB4¢>)
N.C. 77 49|l¢—— CVIN(PB56)
N.C. 78 48— Vss2
AD10(<>PC2) 79 47— CVOUT(PB6¢>)
AD9(<>PC1) 80 46— N.C.
AD8(>PC0) 81 45— NC
AD7(<>P87) 82 44— N.C
ADG6(<>P86) 83 3 NC
AD5(<>P85) 84 42— SXI
AD4(>P84) 85 41— XO(P23¢5)
AD3(¢>P83) 86 40le—— XI(P24¢5)
AD2(+>P82) 87 MN101DO9E 39—— Vss
ADI(<>P81) 88 38l OSCI
ADO(¢>P80) 89 37— 0SCO
P77 90 36f—— VoD
P76 91 35f——> PWM4(P25¢3)
P75 92 34— PWMO
P74 93 33— PWMI
P73 94 32}——> SBUFDI(P11¢)
P72 95 31 }——> SBUFD2(P12¢>)
P71 96 30}——> SBUFD3(P13¢3)
P70 97 29——> SBUFD4(TC60/P14¢>)
ROTA(«<>P67) 98 28 ——> SBUFD5(P15¢3)
HAMP(<5P66) 99 27——> SBUFD6(P16¢)
DENV(<>P65) 100 26 ——> SBUFD7(OSCDIV/P17¢)
O — AN VO~V —~ NN
e tnora2ONOINEn RS Ra83R8
FTTTFJUUUUTTTES2T3T377 287
148idz22222 0 secelifliliosd
EELEg £EE Eedidd =
S = aa X ISl =~ I I IS =
gegey 523 SREERE 2
_____ |2 7] o052 z
Z 4 a@pa
TZ 82X
QFP100-P-1818B *Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C /D + PX-PRB101D08-QFP100-P-1818B-M
I Flash Memory Built-in Type Type MN101DF09GAF
ROM (x 8-bit) 128 K
RAM (x 8-bit) 4K

Minimum instruction execution time

0.1397 us (at 4.0 Vto 5.5V, 14.32 MHz)

71.5 us (at 2.7 Vto 5.5V, fixed to 14.32 MHz internal division)
61 us (at 2.5V to 5.5V, 32.768 kHz)

Package

QFP100-P-1818B *Lead-free

MADO00033DEM
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1 MN101D10F , MN101D10G

Type MN101D10F MNI101D10G
ROM (x8-bit) 96 K 128K
RAM (x8-bit) 25K 35K

Package

QFP100-P-1818B *Lead-fee

Minimum Instruction
Execution Time

With main clock operated ~ 0.1397 us (at 4.0 V to 5.5V, 14.32 MHz)
71.5 us (at 2.7V to 5.5 V fixed to 14.32 MHz internal frequency division)
When sub-clock operated 61 us (at 2.5V to 5.5V, 32.768 kHz)

i Interrupts

* RESET e« Runaway e External 0 * External 1 *External 2  External 3 * External 4
*Timer 0 Timer I *Timer2 ¢ Timer3 e Timer 6 ¢ Capstan FG ¢ Control * HSW
¢ Cylinder(Drum) FG * Servo V-sync e Synchronous output ¢ OSD  XDS e Serial 0
¢ Serial 1 * Serial 2 « PWM 4 + OSDV-sync

i Timer Counter

Timer counter 0: 8-bit X 1 (timer function)
Clock source «eewessseeeeenses 1/4,1/16 of system clock frequency
Interrupt source -« sewesvseeee overflow of timer counter 0

Timer counter 1: 8-bit X 1 (timer function, linear timer counter function)
Clock source «eerversenseenne 1/4 of system clock frequency; CTL signal
Interrupt source -« ewesvseee overflow of timer counter 1

Timer counter 2: 16-bit X 1 (timer function, input capture,duty judgment of CTL signal(VISS/VASS detection
function), generation of remote control output carrier frequency)
Clock SOUrce «wewessseveesssee 1/4,1/16, 1/24 of system clock frequency
Interrupt Source - e 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 x 1 (timer function, generation of serial transmission clock)
Clock source «w-seeeseeeesseeees 1/4, 1716 of system clock frequency
Interrupt SoUrce «+---+ewsseeeve: overflow of timer counter 3

Timer counter 5: 19-bit X 1 (watchdog, stable oscillation waiting function)
Clock SOUrce «swewessseveesssee system clock
Watchdog interrupt source - 1/2', 1/2" of timer counter 5 frequency
Clear by stable oscillation - after 256 counts by timer counter 5 (2'* counts of OSC oscillation clock)

Timer counter 6: 16-bit X 1 (clock function [max. 2 s])

Clock source «eewssseeeeensens 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/8, 1/128 of system clock frequency
INEEITUPL SOUICE w+vevevvssssseees 1728, 1724, 12" overflow of timer counter 6

i Serial Interface

106

Serial 0: 8-bit x 1 (synchronous type)
(transfer direction of MSB/LSB selectable, start condition function)
Clock source «eevverseeenne 1/8, 1716, 1/32, 1/64, 1/128, 1/256 of system clock frequency; NSBTO0 pin input
Serial 1: 8-bit X 1 (synchronous type/remote control transmission)
(transfer direction of MSB/LSB selectable, start condition function)
Clock source «eerversenseenne 1/8, 1/16, 1/32, 1/64, 1/128, 1/256 of system clock frequency; 2-division timer 3
output; NSBTI pin input
Remote control clock -+ 2-division timer 3 output

Serial 2: 8-bit X 1 (I2C) (master transmission/reception, slave transmission/reception)
Clock SOUrce «wewessseevesssee 1/144 to 1/252 of system clock; SCK pin input

Panasonic MADO00043BEM
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MN101D10F, MN101D10G

i 0SD Display mode menu(intermal synchronized) display, superimpose(extemally synchronized) display
Applicable broadcasting system NTSC, PAL, PAL-M, PAL-N
Screen configuration 24 characters X 2n rows (n=1to 6)
Character type max. 256 character types (variable, include special characters)
Character size 12 x 18 dots (vertical direction: 1 dot for 2H at not enlargement)
Enlarged characters each x 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 § 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

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 1/0 Pins 1/0 76 | +Common use: 56
Input I | +Common use: 1
A/D Inputs 8-bit x 12-ch. (without S/H)
PWM 13-bit x 2-ch. (at repetition cycle 572 us at 14.32 MHz),
8-bit X 1-ch. (at repetition cycle 35.7 us, 0.572 ms, 1.14 ms, 2.29 ms at 14.32 MHz)
i ICR 16-bit x 2-ch.(Speed system),
18-bit X 4-ch.(Phase system)
OCR 16-bit x 3 (Synchronous output x 2, Rec CTL x 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])

i Notes

MADO00043BEM

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

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDDI 14.32 MHz operation without load, VDD =5V 50 100 mA
IDD2 1/1024 of 14.32 MHz operation without load, VDD =2.7V 2 5 mA
Operating supply current
Stop of 14.32 MHz oscillation, VDD = 2.7V
IDD3 50 | 100 | KA
32 kHz oscillation operation without load
Supply current at STOP IDSP Stop of oscillation without load, VDD =5V, Ta = 55 °C 10 nA
IDHTO 14.32 MHz oscillation without load, VDD =5V 5 15 mA
Supply current at HALT Stop of 14.32 MHz oscillation, VDD = 2.7V
IDHT1 5 20 LA
32 kHz oscillation operation without load
(Ta=25°C+2°C,VSS=0V)
A/D Converter Performance
Limit
Parameter Symbol Condition Unit
min | typ | max
Conversion relative error ANLAD 13 LSB
A/D Conversion Time tAD fosc = 14.32 MHz 8 us
Analog Input Voltage 5 \Y

108

(Ta=25°C+2°C,VDD=5.0V, VS§=0V)
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MN101D10F, MN101D10G 1

I pin Assignment

Support Tool

SR _2o
Zs T1E1%
Z o TE SETE I
dﬁEEQ—OUREENO-—dem\oSdsdBS
TTET;TTTTiiTTTTTTTTTTTTTf
RO NrReEGBEICECERRRARANRR
CO €<—{76 50 j¢—— CVIN2(PB4«>)
P90 €<—>{77 49 &—— CVIN(PB5¢)
AD11(PC3—78 48 Vss2
ADI10(&PC2y—A 79 47—> CVOUT(PB6¢>)
AD9(¢>PC1—>180 46[¢—> PB7
AD8(<>PCOy—>{81 45> P20
AD7(->P87—>(82 44— P21
AD6(<>P86)—> 83 43> P22
AD5(¢->P85—>184 42— SXI
AD4(->P84y—85 41 —> XO(P23¢)
AD3(<->P83)—>1 86 40— XI(P24<)
AD2(<>P82—>187 39 Vss
ADI(<3P815—>188 MN101D10G 38— 0SCI
ADO(¢->P80y—> 89 37—> 0SCO
P77 e— 90 MN101D10F 6 Voo
P76 €<—191 35—> SBUFDO(P25/PWM4<>)
P75 «—{92 34}——> PWMO
P74 €<—|93 33—> PWMI
P73 «<—|% 32—> SBUFDI(P11¢)
P72 €—95 31 —> SBUFD2(P12¢>)
P71 €«<—{9% 30 ——> SBUFD3(P13¢)
P70 €<—|97 29—> SBUFD4(P14/TC60<>)

ROTA(<-P67$—|
HAMP(-P66¥F—
DENV(->P65—>|

0
1
2
3
4
5
6

8
9

——> SBUFD5(P15¢3)
——> SBUFD6(OSDH/P16/XDSCK«>)
——> SBUFD7(OSDV/P17/0SCDIV/XDSDAT«

P64—)—>11
PO3)—>{2
P62} —>13
POley—>l4
P60—>{ 5

IRQO
IRQI
IRQ2
IRQ3
IRQ4

QFP100-P-1818B *Lead-free

P54 <3¢
P53 €«—>17
P52 <—>i8
P51 «—>9

P50¢%—|

NSDOX
NSBT1
NSBI1
NSBO1
NSBTOH
NSBIO
NSBOO

SCKi
HBUFD6

P44esg——I20
P42¢>€——21
P40—>E——(22
HSW ¢«—23

HBUFD4

HBUFD2

HBUFDO!

VLP «—|04

NRST(P04¢)—>{25

In-circuit Emulator

PX-ICE101C /D + PX-PRB101D10-QFP100-P-1818B-CN-M

i Flash Memory Built-in Type

MADO00043BEM

Type MN101DF10GAF
ROM (x 8-bit) 128 K
RAM (x 8-bit) 4K

Minimum instruction execution time

0.1397 s (at 4.0 V t0 5.5V, 14.32 MHz)

71.5 us (at 2.7V to 5.5V, fixed to 14.32 MHz internal division)

61 s (at2.5Vto5.5V,32.768 kHz)

Package

QFP100-P-1818B *Lead-frec

Panasonic
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1 MN101C07A

T Type MN101C07A
I Rom (x8-bit) 2K
I RAm (x8-bit) 1K
I Package LQFPO64-P-1414 *Lea-free
I Minimum Instruction 0.25 us (at 2.7V t0 5.5V, 8 MHz)
Execution Time 125 us (at 2.7 V to 5.5 V, 32 kHz)
I 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
I Timer Counter Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source «+eewsssseeeessse 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SoUrce «--wseeeee coincidence with compare register 2
Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source «eeesssseveevsse 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUrce « e coincidence with compare register 3
Timer counter 2, 3 can be cascade-connected.
Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock source «eewsssseevsssse 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUrce « e coincidence with compare register 4
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock SOUrce «+sevewesesseens 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 SOUICe «ewvveseeee coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUICe « e 172097152 of system clock frequency
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) X 1
Clock SOUICe «++sevevesessenes 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency
Serial 1 : synchronous type x 1
Clock source «+eevsssseeveesse 172, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency
i 1/0 Pins 110 27 | +Common use : 21 * Specified pull-up resistor avaiable * Input/output selectable (bit unit)
High Voltage | 26 | +Output: 18 <1/0:8 ¢ P-chopen drain (breakdown voltage —30 V): FL drive: 26
* Specified pull-down resistor mask option: 8
A/D Inputs 8-bit x 5-ch. (with S/H)
FL (8 to 16) segments x (18 to 10) digits
I Special Ports Buzzer output, remote control carrier signal output

Panasonic MADO00023DEM
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MN101C07A 01

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

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

Operating supply current
IDD2 fx=32kHz, VDD=3V 120 LA
Supply current at HALT IDD3 fx=32kHz, VDD =3 V 10 | pA
Supply current at STOP IDD4 VDD =3V 10 LA

I pin Assignment
TFFFFTE%T117177117

(SEG8«)P87 <—
(SEG9¢-)P86 <——

48 ——> P70
47 ——> P71
46 ——> P72
45 ——> P73
44 ——> P74
43 ——> P75
42 ——> P76
41 ——> P77
40 ———> P40

mmmmmmm

[<—> P66(—DGT16)
[<—> P67(—>DGT17)

(SEG10¢-)P85 <— 51 30 &<—> P54
(SEG11¢-)P84 <— 52 29 K—> P53
(SEG12¢-)P83 <— 53 28 (K—> P52
(SEG13¢-)P82 <——| 54 27 (K—> P51
(SEG14¢-)P81 <—55 26 (K—> P50

(SEG15¢-)P80 <—
VPP
(TXD,SBO0«)P00 <—>|
(RXD,SBI0—)P01 <—>|
(SBT0¢>)P02 <—>|
(SBO1)P03 <—>|
(SBI1—)P04 <—>|
(SBT143)P05 <—>|

MN101CO7A ”

O

< P24(<IRQ4)
[<—— P23(<IRQ3)

3 |<—— P22(<IRQ2)

[€<—— P21(<IRQI)
[€—— P20(<IRQO)
[€——> P14(<>TM4I0)
[€<—> P13(-TM3I0)
[€<—> P12(TM210)

(BUZZER«)P06 <—>| 64 [<—> Pl

I R I T~ = A ]
LSz +ra-mwzZoan S
BEifsiigeggerRges
L N N N st
S = o o = [
Z Z Z Z Z 2%
<< < << %E

[4

LQFPO64-P-1414 *"Lead-free

Support Tool

i In-circuit Emulator PX-ICE101C /D + PX-PRB101C07-LQFP064-P-1414

T EPROM Built-in Type Type MNI101CPO7D
ROM (x 8-bit) 64 K
RAM (X 8-bit) 2K

Minimum instruction execution time 0.25 ps (at 2.7V to 5.5V, § MHz)
125 us (at 2.7V to 5.5V, 32 kHz)

LQFP064-P-1414 *Lead-free

Package

MADO00023DEM Panasonic
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1 MN101C35D

T Type MN101C35D
I Rom (x8-bit) 64K
I RAm (x8-bit) 2K
I Package QFP100-P-1818B *Lead-free
I Minimum Instruction 0.25 us (at 2.7V t0 5.5V, 8 MHz)
Execution Time 125 us (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.
i Interrupts * RESET  Watchdog ¢ External 0 ¢ External 1 * External 2 « External 3 * External 4  Timer
¢ Timer | * Timer 2 * Timer 3 « Timer 4 * Timer 5 * Time base * Serial O ¢ Serial 1 * Serial 2
* Automatic transfer finish * A/D conversion finish * Key scan
i Timer Counter Timer counter 0 : 8-bit X 1 (square-wave/8-bit PWM output, event count, generation of remote control carrier)
Clock SOUrce «+evevessssenes 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 X 1 (square-wave output, event count, synchronous output event)
Clock source «eeeessseveesssee 1716, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SOUrce « e coincidence with compare register 1
Timer counter 0, 1 can be cascade-connected.
Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source «eeesssseveessse 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SOUrce «« e coincidence with compare register 2
Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock SOUrCe «+seevewesessenes 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 X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock SoUrce «+ewewesssseees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUrce - wweer coincidence with compare register 4
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock source «eeesssseveevsse 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 SOUICe «« e coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUICe « e 172097152 of system clock frequency
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1
Clock source «eeesssseeeevsse 172, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type X 1
Clock SOUICe «++sevevessssenes 1/2, 118, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 2 : synchronous type/simple I2C X 1
Clock source «+eewessseveessse 1/1, 1/2, 1/4 of system clock frequency; 1/2 of timer counter 0 frequency

Panasonic MADO00024DEM
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MN101C35D U

I I/0 Pins 110 36 | +Common use:28 e Specified pull-up resistor available * Input/output selectable (bit unit)

High Voltage | 53 | «Output: 29 <1/0: 24 «P-ch open drain (breakdown voltage —30V): FL drive: 53
* Specified pull-down resistor mask option: 35

I AD Inputs 8-bit x 8-ch. (with S/H)

i FL (35 to 43) segments x (18 to 10) digits

I Special Ports Buzzer output, remote control carrier signal output
I

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =8 MHz, VDD =5V 25 mA
Operating supply current
IDD2 fx =32 kHz, VDD =3 V 120 LA
Supply current at HALT IDD3 fx =32 kHz, VDD =3 V 10 HA
Supply current at STOP IDD4 VDD =3V 10 HA
I pin Assignment
SEEenITaass 8888888558288
EEREEEEEE R R R R R
?????????????????????????

—> P86
—> P87
64 ——> P70

63— P71
62 ——> P72
61 —> P73
60— P74

»»»»»» 22¥& g8 28GR AITOEG

P94(<SEG19) <——76 50 [&—> P64(—DGT14)
P93(SEG20) €<——77 49 [&—> P65(—DGTI5)
P92(«SEG21) <——78 48 [&—> P66(—DGT16)
P9I(«SEG22) €<——79 47 |&—> P67(—DGTI7)
P90(SEG23) <——80 46 |<—> P54
PC2(«SEG24) <—— 81 45 |<—> P53
PC1(«SEG25) <——|s2 44 |&<—> P52
PCO(SEG26) <——|83 43 [€<—> P51
PB7(«SEG27) <—>|84 42 |&<—> P50
PB6(<SEG28) <—>|85 41 [€—> P32(SBT2&)
PB5(<-SEG29) <—>{36 40 [€—> P31(SBI2¢-)
PB4(<SEG30) <—>|87 39 [&<—> P30(SBO2—)
PB3(<-SEG31) <——>|88 38 |&—— P25
PB2(<SEG32) <—>(89 MN101C35D 37 [€—— P24(«<IRQ4)
PB1(<SEG33) <—>{9%0 36 [&—— P23(<IRQ3)
PBO(<-SEG34) <—>/91 35 [€—— P22(<IRQ2)
PD7(«SEG35) <—>(92 34 €&—— P21(<-SENS,IRQ1)
PD6(~SEG36) <—>{93 33 [€—— P20(<IRQ0)
PD5(¢<-SEG37) <—>(94 3 [&—> PIS
PD4(SEG38) <—>95 31 [&—> PI4(TM4106>)
PD3(SEG39) <—>96 30 [€—> PI3(TM3I06)
PD2(SEG40) <—>97 29 [&—> PI2(TM2I0¢3)
PDI(<SEG41) <—>|98 28 [&—> PII(TM1I0¢3)
PDO(<-SEG42) <—>(99 27 [&—> PI0(RMOUT—.TM0IO&>)

VPP 100 26 [&—— P27(NRST¢>)

xS 2T oe 22338838

3 <—>(4
4 <—>|5

a 2 : +
a 4 5] &5
> NN NN 1~
L13y >11111211¢%
= o SogoFTwvw o
e@dgd ZZZZZZZZ
2¢ay TgEEEe e
= =}
a
I~
=

QFP100-P-1818B *Lead-free

See the next page for support tool.
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Support Tool

i In-circuit Emulator

PX-ICE101C / D + PX-PRB101C35-QFP100-P-1818B

I EPROM Built-in Type

114

Type MN101CP35D
ROM (x 8-bit) 64 K
RAM (x 8-bit) 2K

Minimum instruction execution time 0.25 ps (at 2.7V to 5.5V, § MHz)
125 ps (at 2.7V to 5.5V, 32 kHz)

Package QFP100-P-1818B *Lead-free

Panasonic

MADO00024DEM
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_1 MN101C87A , MN101C87D

Type MN101C87A MN101C87D (under planning)
ROM (x8-bit) 2K 64K
RAM (x8-bit) 15K 2K

Package

LQFP064-P- 1414 “Leac-free

Minimum Instruction
Execution Time

0.1 ps (at4.5Vto5.5V,20 MHz)
0.24 us (at2.7Vto 5.5V, 8.4 MHz)
0.48 us (at2.3Vto 5.5V, 4.19 MHz) *
0.24 us (at2.0 Vto 5.5V, 2.0 MHz)*
62.5 us (at 2.0 Vto 5.5V, 32 kHz) *
* The lower limit for operation guarantee for EEPROM built-in type is 2.5 V

i 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 * FL display key scan ¢ FL display dimmer

i Timer Counter

116

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

measurement)
Clock source «ewesssseeeeenses 172, 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 ««« eweseseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, serial transfer clock)
Clock source «ewesseeseesenes 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 -+ e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1
(square-wave output, PWM output, serial transfer clock, event count, simple pulse width measurement)
Clock source «eseesseeseesenes 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 -« e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «-seeeseeeveseeeees 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 XTI oscillation clock frequency; external clock input
Interrupt soUrce «+---ewsseeeee: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source «w-seeeseeeveseeees 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 «+---+ewsseeeee: coincidence with compare register 6

Timer counter 7 : 16-bit X 1
(square-wave output, 16-bit PWM output (cycle / duty continuous variable), event count, pulse width measurement,
input capture)
Clock source «eeeseeeeseesenes 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 - e coincidence with compare register 7 (2 lines)

Panasonic MADO0050CEM
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MN101C87A , MN101C87D [

I Timer Counter (Continue)

Time base timer (one-minute count setting)

Clock source «eeeseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency

Interrupt SQUICe ««-++weevesseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer

Interrupt SOUICe -+ sww-ssseee 1/65536, 1/262144, 1/1048576 of system clock frequency

I 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

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) x 1
Clock source «eevveresnenne 172, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 2 : synchronous type/single-master 12C x 1
Clock SOUrce «eweseseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

i 1/0 Pins 110 26 | +Common use ¢ Specified pull-up resistor available  Input/output selectable (bit unit)
. 26 | ¢ Output: 18 *1/O: 8 * P-ch. open drain (breakdown voltage =30 V) : FL drive: 26
High voltage * Specified pull-down resistor mask option: 16
i A/D Inputs 10-bit x 8-ch. (with S/H)
i FL (8 to 16) segments x (18 to 10) digits
I Special Ports Buzzer output, high-current drive port
I

Pin Assignment

S - e %o oo~
EEEEEEEBE
CP QOB BBQ
22223332
\\\\\\\\ I
S e Imas-swmasSscs22a
OO UO VU UUO EREEBEEREEREERERERER
PR R R R R R
SEB8B8BaAaARARARA

38 &> P60
37 g—> P61
36 g—> P62
35 g—> P63

43 —> P75
42 —> P76
41 F—> P77
40 F——> P40
39 —> P4l
34 K—> P64
33 g—> P65

P87/SEG8 «——|49 32 k——> DGTI16/ P66
P86/ SEG9 «——| 50 31 k——>DGTI17/P67
P85/SEGI0 «——| 51 30 }—— VDD3
P84 /SEG11 «——|52 29 ——VDD2
P83/SEGI2 «——|53 28 g——> LED2/P52
P82/SEG13 «——| 54 27 k——>LED1/P51
P81/SEG14 «——| 55 26 g——> LEDO/P50
P80 /SEGI5 «<——] 56 25 g——>1RQ4 /P24
MN101C87A Qs
VPP 57 24 J«——>I1RQ3/P23
P00 /SBO0/TXD «—>| 58 MN1O1C87D 23 &——>IRQ2/P22
PO1/SBI0O/RXD «<—>|59 22 &——>ACZ/IRQI /P21
P02/ SBTO «<—>] 60 21 f&—>IRQ0 /P20
P03 /SBO2/SDA «<—>] 61 20 f&—>TM7IO /P14
P04 /SBI2/ AN7T «<—>| 62 19 f&——>DROUT/TM3IO /P13
PO5/SBT2/SCL «<—>|63 18 &——>TM2I0 /P12
P06 / BUZZER / AN6 €«<—>] 64 17 g&—>TMI1IO /P11
\O S — & ¢ n o
B T
DA A A A A . A
B a =
ffzziigaggzrrgors
S 3o a=-s>” S e o
Z Z Z Z Z Z 2 =
< < < < < < Z =
z
=
=}
=}
=
4

MADO00050CEM

LQFP064-P-1414 *Lead-ree

See the next page for pin assignment and support tool.
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Support Tool

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C87-LQFP064-P-1414-M

I Flash Memory Built-in Type

118

Type MN101CF87G
ROM (x 8-bit) 128K
RAM (x 8-bit) 4K

Minimum instruction execution time 0.1 us (at4.5Vto5.5V,20 MHz)
0.24 ps (at2.7Vto 5.5V, 8.4 MHz)
0.48 ps (at2.5Vt0 5.5V, 4.19 MHz)
62.5 us (at2.5Vto 5.5V, 32 kHz)

Package LQFP064-P-1414 *Lead-free

Panasonic
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1 MN101C88D , MN101C88F , MN101C88G

i Type MN101C88D (under planning) MN101C88F (under planning) MN101C88G
I Rom (x8-bit) 64K % K 128K
I RAM (x8-bit) 2K 4K 4K
I Package QFP100-P-1818B *Lead-free
I Minimum Instruction 0.1 ps (at 4.5V t0 5.5V, 20 MHz)
Execution Time 0.24 us (at 2.7V to 5.5V, 8.4 MHz)
0.48 us (at2.3Vto 5.5V, 4.19 MHz) *
0.24 ps (at 2.0 Vto 5.5V, 2.0 MHz)*
62.5 s (at2.0 Vto 5.5V, 32 kHz) *
* The lower limit for operation guarantee for EEPROM built-in type is 2.5 V
I Interrupts * RESET » Watchdog ¢ External 0 * External I * 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
* FL display key scan * FL display dimmer
I Timer Counter Timer counter 0 : 8-bit X |
(square-wave/8-bit PWM output, event count, generation of remote control carrier, simple pulse width
measurement)
Clock source «eewessseeeeessens 172, 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 ««-« ewesvseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, serial transfer clock)
Clock source «eeeeseeseesenes 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 - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 1
(square-wave output, PWM output, serial transfer clock, event count, simple pulse width measurement)
Clock source «eesseeseesenes 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 - e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «eeseeeseeseesenes 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 - e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock SOUrce «wewessseeeeesse 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 - e coincidence with compare register 6

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

input capture)
Clock source «ewesssevesesses 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 -+« esseeeee: coincidence with compare register 7 (2 lines)

Panasonic MADO00051CEM
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MN101C88D, MN101C88F , MN101C88G [

I Timer Counter (Continue) Time base timer (one-minute count setting)
Clock source «eeeseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SQUICe ««-++weevesseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer
Interrupt SOUICe -+ sww-ssseee 1/65536, 1/262144, 1/1048576 of system clock frequency
I DMA Controller Max. Transfer cycles : 255
(Automatic Data Transfer) Starting factor : external request, various types of interrupt, software
Transfer mode : 1-byte transfer, word transfer, burst transfer
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock source «ervvesisnenne 172, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) x 1
Clock source «ervveresneene 172, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 2 : synchronous type/single-master 12C x 1

Clock SOUrce «eweseseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock
i 1/0 Pins 110 35 | «Common use ¢ Specified pull-up resistor available ¢ Input/output selectable (bit unit)
High voltage 53| e Outp}lt.: 29 «1/0: 24 1.’-ch. open dra.in (breakdown voltage —30 V) : FL drive: 53

* Specified pull-down resistor mask option: 35
I A/D Inputs 10-bit x 8-ch. (with S/H)
i FL (35 to 43) segments X (18 to 10) digits
I Special Ports Buzzer output, high-current drive port
I ROM Correction Correcting address designation : up to 3 addresses possible

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

S-om
EEEE
CRCRCRC]
5833 <] own T oo = 2228
088388 s822c2 It =200 gny
jeeRccNGl
EoEBECcodoocERapoEE88888¢8
SIS3IS22222222222222222222
EEC000Rz2s3 88 geds
EEE=ZZEREEREEREERERE
ERRERNSR22E5883888RRE
PB5 / SEG29 <—>| 76 50|—> DGT4/SEG3 /P74
PB4 /SEG30 €<—>77 49 |—> DGT5/ SEG2/ P75
PB3/SEG31 <—>|7s 45 |—> DGT6/SEG1 /P76
PB2/SEG32 <—>|7 471|——> DGT7/SEG0/P77
PB1/SEG33 <—>s0 46 |—>DGT8 / P40
PB0/SEG34 <—>]s1 45 |—>DGT9/ P41
PD7/SEG35 <—>| 52 44 |¢—> DGT10/P60
PD6 / SEG36 <—>| 83 43 [<—>DGT11 /P61
PD5 /SEG37 <—>{ 8 42 [«—>DGT12/ P62
PD4/SEG38 <—>]s5 41 [€—> DGTI3/P63
PD3/ SEG39 <—>|s6 MN101C88D 40 [¢—> DGT14 /P64
PD2/SEG40 <—>] % 39 ]¢—> DGTI15/ P65
PDI/SEGA] <—>|ss MN101C88F 3 |«—> DGTi6 /P66
PD0/ SEG42 <—>{ s 37 |&<—> DGT17/P67
VPP 90 MN1 01 088G 36 VDD3
P50/LEDO/ SBOOB / TXDOB <—>]01 35 VDD2
P51 /LEDI/ SBIOB / RXDOB <—>] 92 34 e—> P34
P52/LED2/ SBTOB <—>] 93 3 |<—> P33
P10/ TMOIO / RMOUT <—>] 04 32 ]¢—> SCL/SBT2/P32
P11/TMIIO <—>{95 31 [€—> SBI2/P31
P12/ TM2I10 <—>{ 96 30 |&—> SDA /SBO2/ P30
PI3/TM3I0 <—>{ 97 2 J¢—> IRQ4 /P24
P14 <—>fos 2 ]¢—> IRQ3 /P23
PIS/TM7I0 <—>] 9 27 |&<—> IRQ2/ P22
P16 <—>f 10 O 26 [€—> ACZ/IRQ1 /P21
- ¢~ v »n o~ %o sz oo o2 =22354d48 “

e EILmgSnEN-2ZoASoonINen Fg
EEEEEEERAYPENREEEIREEE51E
<<<zs-gcxE&” Sc-odozgwnes >SS
EEEEERE zzzzzzzz g
gmggmwgf‘ dLLLL<L<4d<Ld &

2 Z
228227%
<5 2%

S8 EZ
2z
S

QFP100-P-1818B *Leac-free

Support Tool
i In-circuit Emulator

PX-ICE101C/D + PX-PRB101C88-LQFP100-P-1818B-M

i Flash Memory Built-in Type Type MNI101CF88G
ROM (x 8-bit) 128 K
RAM (x 8-bit) 10K

0.1us (at4.5Vto5.5V,20 MHz)
0.24 s (at 2.7V to 5.5V, 8.4 MHz)
0.48 ps (at2.5Vto 5.5V, 4.19 MHz)
62.5 us (at2.5Vto 5.5V, 32 kHz)

Minimum instruction execution time

Package QFP100-P-1818B *Lead-free

Panasonic MADO00051CEM
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1 MN101C38A , MN101C38C

I Type MN101C38A MN101C38C
ROM (x8-bit) 2K 48K
External memory can be expanded
I RAM (x8-bit) 15K 2K
External memory can be expanded
i Package QFP100-P-1818B *Lead-free T QFP100-P-1414 *Lead-free
I Minimum Instruction 0.1 us (at 4.5 V t0 5.5 V, 20 MHz)
Execution Time 0.25 us (at 2.7V to 5.5 V, 8 MHz)
125 us (at 2.0 V to 5.5V, 32 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.
I Interrupts * RESET « Watchdog * External 0 ¢ External I * External 2 « External 3 * External 4 * Timer 2
¢ Timer 3 * Timer 4 + Timer 5 * Time base * Serial 0 * Serial 1 * A/D conversion finish
i Timer Counter Timer counter 2 : 8-bit x 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock sOULce «eevesssevvessseee 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SOUrce «« wweeee coincidence with compare register 2
Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source - ewwsesevesensens 1/4, 1716 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUICe ««wwweseer coincidence with compare register 3
Timer counter 2, 3 can be cascade-connected.
Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock source - ewwsesevesessens 1/4, 1716 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUICe «wwweeer coincidence with compare register 4
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock SoULce «+eevesssevvessse 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 SOUICe «« e coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUICe «ewvveseees 1/65536, 1/262144, 1/1048576 of system clock frequency (mask option)
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) X 1
Clock source - ewwseeevesessens 1/2, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency
Serial 1 : synchronous type x 1
Clock SOULCe «eevesssevvesssee 172, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency
i I/0 Pins 110 44 |+ Common use * Specified pull-up resistor available ¢ Input/output selectable (bit unit)
* Specified pull-down resistor partially selectable
Input 13 | +Common use * Specified pull-up resistor available ¢ Specified pull-down resistor partially selectable
A/D Inputs 10-bit x 8-ch. (with S/H)
LCD 52 segments X 4 commons (Static, 1/2, 1/3, or 1/4 duty)
Special Ports Buzzer output, remote control carrier signal output, high-current drive port
Panasonic MADO00018DEM
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MN101C38A , MN101C38C

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =8 MHz, VDD =5V 10 25 mA
Operating supply current
IDD2 fx =32 kHz, VDD =3 V 30 100 LA
IDD3 fx =32 kHz, VDD =3V, Ta = 25°C 8 LA
Supply current at HALT
IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 24 LA
VDD =5V, Ta=25°C 1 LA
Supply current at STOP IDD5
VDD =5V, Ta = -40°C to +85°C 20 LA
I pin Assignment .
50 [€—> LED4,SEG50,A17,P54
le—> LED},i.GSI,A!(\.PS}
|&<——> LED2,CS P52
|<—> LEDIREPSI
l&—> LEDO,WE,PS0
|[€&——> P32
|[&——> P31
3 |€<—> P30
b [« IRQ4P2A
le—— IRQ3,P23
o e iorcasa e
SEGI2 €—88 MN101C380 38 [€—— IRQO,P20
SEGI <——89 37 [&—> TM4IOP14
SEGI0 €<——9%0 36 [€—> TM3IO,P13
SEGY <——(91 35 [<—> TM2I0,P12
SEGS €<——|92 34— Pll
SEG7 €——93 33 [&—> RMOUT,P10
SEG6 €<% 32 [€—> NRST,P27
SEGS €<——95 31 [&—> NDK,BUZZER,P06
SEG4 <——9%6 30 [€—> SBTI1,P05
SEG3 <——97 29 [€—> SBIIP04
SEG2 €98 28 [€—> SBOL,P03
SEGI €99 27 [€—> SBTO,P02
SEGO €<—100 O e e e e e e o e - mza |€<—> RXD,SBIO,PO1
QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lea-free
Support Tool
i In-circuit Emulator PX-ICE101C /D + PX-PRB101C38-QFP100-P-1818B
PX-ICE101C / D + PX-PRB101C38-LQFP100-P-1414
T EPROM Built-in Type Type MNI0ICP38C
ROM (x 8-bit) 48 K
RAM (x 8-bit) 2K
Minimum instruction execution time 0.1 us (at4.5Vto5.5V,20 MHz)
0.25 ps (at 2.7V t0o 5.5V, § MHz)
125 us (at 2.3 V to 5.5V, 32 kHz)
Package QFP100-P-1818B *Lead-free T.QFP100-P-1414 *Lead-free
MADO00018DEM Panasonic
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1 MN101C39C

I Type MN101C39C
ROM (x 8-bit) 48K
External memory can be expanded

I RAM (x8-bit) 2K
External memory can be expanded

I Package TQFP080-P-1212D *Lead-fre
(Conventional Package) (TQFP080-P-1212C)

I Minimum Instruction 0.10 s (at 4.5V to 5.5V, 20 MHz)
Execution Time 0.25 us (at 2.7 Vto 5.5V, 8 MHz)

125 us (at 2.0 Vto 5.5V, 32 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.

I 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
I Timer Counter Timer counter 2 : 8-bit X 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock source «eeveereesseenne 1/1, 1/4 of system clock frequency; 1/1 of XTI oscillation clock frequency;

external clock input
Interrupt source -« ewesvseeee coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock SOUrce «wewessseeeesssee 1/4,1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source -+ e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock SOUrce «wewessseeeesssee 174, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source - e coincidence with compare register 4

Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)

Clock source «w-seeeseeevsseeeees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;
1/1, 1/8192 of X1 oscillation clock frequency
Interrupt source -« seweseseeee coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt Source - e 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1
Clock source «eeweesseeeeenses 172, 1/4, 1716 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type x 1

Clock source «eeveesseneenne 172, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency
I /0 Pins /10 49 |+ Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
* Specified pull-down resistor partially selectable
Input 12 | »Common use * Specified pull-up resistor available ¢ Specified pull-down resistor partially selectable

A/D Inputs 10-bit x 8-ch. (with S/H)

LCD 28 segments X 4 commons (Static , 1/2, 1/3, or 1/4 duty)
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port

Panasonic MADO0015EEM
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MN101C39C I

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDDI fosc =8 MHz, VDD =5V 8 25 mA
Operating supply current
IDD2 fx=32kHz, VDD =3V 18 100 HA
IDD3 fx =32 kHz, VDD =3V, Ta = 25°C 3 8 UA
Supply current at HALT
IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 25 HA
VDD =5V, Ta=25°C 1 LA
Supply current at STOP IDD5
VDD =35V, Ta=-40°C to +85°C 20 HA

I pin Assignment

Support Tool

AS
A4
A3
A2
Al
A0
LED4,A17
LED3,A16

LEDI,NRE
LEDONWE

KEY7
KEY6
KEYS
KEY4
KEY3
KEY2

KEY1

KEYO

K—>P62.
S—
[<——>Po0.
kK >pa7
k—>Pas.
fc—>P43
fc—>Pa2.

() : Conventional Package

58 |K—>P63
54 K<—> P54,
53 K—>P53,
52 (K<—> P52
51 | <—>P51

;
s
5
s
s

60 &—>P65.
[<—> P64,

R B
P66,SEG19,A6 <—>| 61
P67,SEGI8,A7 <—> 62
P70,SEG17,A8 <—>{ 63
P71,SEG16,A9 <—> 64

P72,SEG15,A10 <—>| 65

P73.SEG14,A11 €<—> 66

P74,SEG13,A12 €<—>{ 67

P75,SEG12,A13 €<—>| 68

P76,SEGI1,A14 €<—> 69

P77.SEG10,A15 €<— 70

P87,SEG9.D7 €<—>{ 71
P86,SEG8,.D6 <—> 72
P85,SEG7.D5 <—>{ 73
P84,SEG6,D4 <—>{ 74
P83,SEG5.D3 <—>{ 75
P82,SEG4,D2 <—>{ 76
P81,SEG3,D1 <—>{77
P80,SEG2,D0 <—>{ 78

SEGl <—— 79

SEGO <— 80

MN101C39C

f«—— IRQ2P22
|€—— SENS,IRQ1.P21
[<—— 1RQO,P20
[<—> TM4I0,P14
f<—> T™310.P13

5 [€—> TM2I0.P12

[<—> Pl

[<—> RMOUT.P10
[€—— NRST.P27
[<—> NDK,BUZZER P06
[<—> SBT1,P05
K—> SBII,P04
f<—> SBO1,P03
[<—> SBTO.P02
[<—> RXD, SBIO, P01
f€<—> TXD, SBOO, P00
VREF+

f€<—— AN7,PA7
[<—— ANG.PA6
[<—— AN5.PAS

TQFP080-P-1212D
(TQFP080-P-1212C)

*Lead-free

AN4,

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C39-TQFP080-P-1212

I EPROM Built-in Type

MADO0015EEM

Type MN101CP39C
ROM (x 8-bit) 18K
RAM (x 8-bit) 2K

Minimum instruction execution time

0.10 us (at 4.5V to 5.5V, 20 MHz)

0.25 us (at 2.7V t0 5.5V, § MHz)
125 us (at 2.3 Vto 5.5V, 32 kHz)*

Package

(Conventional Package)

TQFP080-P-1212D *Lead-free
(TQFP080-P-1212C)

Panasonic
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1 MN101C485 , MN101C487

I Type MN101C485 MN101C487
ROM (x8-bit) 8K 16K
External memory can be expanded
I RAM (x8-bit) 05K 05K
External memory can be expanded
i Package LQFP064-P-1414 *Lead-free. TQFPO64-P-1010B *Lead-free
I Minimum Instruction 0.10 ps (at 4.5V to 5.5V, 20 MHz)
[
Execution Time 0.25 us (at 2.7V to 5.5 V, 8 MHz)
125 us (at 2.0 V to 5.5V, 32 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 V.
I 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
i Timer Counter Timer counter 2 : 8-bit x 1 (square-wave/8-bit PWM output, event count, synchronous output event)
Clock sOULce «eevesssevvessseee 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SOUrce ««wwseee coincidence with compare register 2
Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source - ewesesevesessees 1/4, 1716 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUICe «wwwssseeer coincidence with compare register 3
Timer counter 2, 3 can be cascade-connected.
Timer counter 4 : 16-bit X 1
(square-wave/16-bit PWM output, event count, synchronous output event, input capture)
Clock source «ewwsesevesensens 1/4, 1716 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUICe ««wwwseeer coincidence with compare register 4
Time base timer (one-minute count setting, independently operable 8-bit timer counter 5)
Clock soULce «++eevessseveessse 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 «« e coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt SOUICe «ewvveseeee 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)
I Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1
Clock sOurce «eevessseevesssee 172, 1/4, 1/16 of system clock frequency; 1/2 of timer counter 3 frequency
i 1/0 Pins 110 36 | *Common use * Specified pull-up resistor available ¢ Input/output selectable (bit unit)
* Specified pull-down resistor partially selectable
Input 11 | Common use * Specified pull-up resistor available * Specified pull-down resistor partially selectable
A/D Inputs 10-bit x 8-ch. (with S/H)
LCD 25 segments X 4 commons (Static, 1/2, 1/3, or 1/4 duty)
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
Panasonic MADO00012DEM
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MN101C485 , MN101C487 1

i Electrical Characteristics

Supply current
. Limit .
Parameter Symbol Condition Unit
min | typ | max
IDDI fosc =8 MHz, VDD =5V 10 25 mA
Operating supply current
IDD2 fx =32kHz, VDD =3V 15 100 LA
IDD3 fx =32 kHz, VDD =3V, Ta=25°C 4 8 LA
Supply current at HALT
IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 30 LA
VDD =5V, Ta=25°C 1 LA
Supply current at STOP IDD5
VDD =5V, Ta=-40°C to +85°C 25 LA
I pin Assignment <
<
SO A= O a — %
EEREEXELEEL 1298583
eSS SdatEEEEEE 2
A A A A A A A
2geeIgdrsacngara
A8,P70,SEG15 <—>[49 32k— P13, TM3I0
A9,P71,SEG14 <50 31 k— PI12,TM2IO0
A10,P72,SEG13 <51 30k— P10,RMOUT
Al11,P73,SEG12 <—{52 29k— P27,NRST
A12,P74,SEG11 <—>{53 28 k— P06,BUZZER,.DK
A13,P75,SEG10 <—>{54 27k— P02,SBTO
A14,P76,SEG9 <—{55 MN101C485 26 k— PO1,SBIO,RXD
Al5,P77,SEG8 <—={56 MN101C487 25k— P00,SBOO,TXD
D7,P87,SEGT <—={57 24— VREF+
D6,P86,SEG6 <58 23k— PA7,AN7,KEY7
D5,P85,SEG5 <—{59 22k— PA6,AN6,KEY6
D4,P84,SEG4 <60 21 k— PAS5,AN5KEYS5S
D3,P83,SEG3 <—{61 20k— PA4,AN4,KEY4
D2,P82,SEG2 <62 19k— PA3,AN3,KEY3
D1,P81,SEG1 <—>{63 18— PA2,AN2,KEY2
DO0,P80,SEGO <—{64 O 17— PA1,AN1,KEY1
N~ @ Fmnmors~oa2d2F02
PELVLTTTTLT T LTI
D=9 NMAN - AN~ 25 0AQ @S
EEEEUUUQUU“X o<
§888s::788"" "22%
LQFPO64-P-1414 *Lead-free s
TQFP064-P-1010B *Lead-free =
Support Tool
i In-circuit Emulator PX-ICE101C / D + PX-PRB101C48-TQFP064-P-1010B
PX-ICE101C / D + PX-PRB101C48-LQFP064-P-1414
I EPROM Built-in Type Type MN101CP487
ROM (X 8-bit) 16K
RAM (x 8-bit) 05K
Minimum instruction execution time 0.10 ps (at 4.5V to 5.5V, 20 MHz)
0.25 ps (at 2.7V t0 5.5V, § MHz)
125 s (at 2.3 V to 5.5 V, 32 KHz)
Package LQFP064-P-1414 "Lead-free. TQFPO64-P-1010B *Lead-free
MADO0012DEM Panasonic
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1 MN101C54A, MN101C54C

Type MN101C54A MN101C54C
ROM (x8-bit) 2K 48K
RAM (x8-bit) 2K 2K

Package

QFP084-P-1818E "Lead-free T QFP(80-P-1414A *Lead-free

Minimum Instruction
Execution Time

0.1ps (at4.5Vto5.5V,20 MHz)
0.25us (at 2.7V to 5.5V, 8 MHz)*!
62.5 us (at 2.0 V to 5.5V, 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.

i Interrupts

¢ RESET ¢ Watchdog ¢ External 0 ¢ External 1 * External 2 ¢ External 3*!

* 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
*I LQFP080-P-1414A: Not mounted

i Timer Counter

130

Timer counter 0 : 8-bit x 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 «eewessseeeeesses 172, 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 -« sweeseseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)

Clock source «eewssseeeeesses 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 - et coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit x 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 «w-seeeseeeveseeeees 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 XTI oscillation clock frequency; external clock input
Interrupt soUrce -+---ewsseeeee: coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source «eeseeseeseesenes 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 - wwee: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «eevewessssenns 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 - wwwseee coincidence with compare register 6

Timer counter 7 : 16-bit x 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 = ewwesseveeessens 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 -« ewsseeeve: coincidence with compare register 7 (2 lines)
Panasonic MAD00016GEM
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MN101C54A, MN101C54C U

I Timer Counter (Continue) Timer counter 8: 16 bit X 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 «ewwemsesseeenne 1/1, 172, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 172, 1/4, 1716, 1/128 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SQUIee «+ weevesseees 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 «eesseseeeeeeseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SQUICe ««= eeevvvseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer
Interrupt SOUICe -+ wwvssseee 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOUrce «swwesssevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type X 1
Clock source «ervvesesnenne 172, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency

I 10 Pins 10 61 | Common use e Specified pull-up resistor available * Input/output selectable (bit unit)
(60) ( ): LQFP080-P-1414A
Input 4 * Common use ¢ Specified pull-up resistor available
(3) ( ): LQFPOS0-P-1414A
A/D Inputs 10-bit x 8-ch. (with S/H)
LCD 32 segments X 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
Parameter Symbol Condition Unit
min | typ | max

IDD1 fosc =20 MHz, VDD =5V 25 60 mA
Operating supply current IDD2 fosc =8 MHz, VDD =5V 10 25 mA
IDD3 fx =32 kHz, VDD =3V 30 100 LA
IDD4 fx =32 kHz, VDD =3V, Ta=25°C 4 8 LA

Supply current at HALT
IDD5 fx =32 kHz, VDD =3 V, Ta = -40°C to +85°C 30 HA
IDD6 VDD =5V, Ta=25°C 2 LA

Supply current at STOP
IDD7 VDD =5V, Ta=-40°C to +85°C 50 LA

See the next page for pin assignment and support tool.
MADO0016GEM Panasonic
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I pin Assignment

PT0/SEG15 €—> 61
PTISEGI4 €—> &2
PT2SEG13 €—> 63
PT3/SEGI2 €—> 64
PI4/SEGIT €—> 65
PTSISEG10 €—>| 66
PT6ISEGY € 67
PT7ISEGE €—>] 68
PSOISEGT €—> 69
P8I/SEG6 €—>{ 70
PR2SEGS €—>| 71
PSISEG4 €—>{ 72
PS4/SEG3 €<—>|
PSS/SEG2 €—>|
PSOISEG] €—> 75
PRT/SEGO <—>|
COMO/P3) €
COMI/P31 €—>
COM2/P32 €—{ 79
COM3/P33 €—>

MN101C54A
MN101C54C

42 {e—>P2I/IRQI/ACZ

41 le—> P20/IRQD

40 [€—> TMSIOPIS

39 [€&—> TM7IOPI4

38 e—> T™M3IOP13

37 [&—> TM210/P12

36 [&—> TMIIO/P11

35 [€&—> RMOUT/TMOIO/P10
34 [€—> BUZZER/PO6
33 fe—> SBT2/P0S

32 [e—> SBI2/PO4.

31 [&—> SBO2/PO3

30 [€—> SBTO/PO2
[€—> RXDISBIO/PO1
28 [€—> TXDISBOO/PO0
VDD

VREF-

[<—> AN7PAT

24 [6&—> AN6/PAG

23 |&—> ANS/PAS

2 [6—> AN4/PAY
[€—> AN3/PA3

LQFP080-P-1414A

Support Tool

*Lead-free

PIO/SEG1S <—>|
PTI/SEGI4 €—>| 6

44 |&—— P21/IRQI/ACZ

PI2SEGI3 €—>] 66
PT3/SEGI2 €—> 67
PT4/SEGI1 <—>] 68
PIS/SEGI0 €—> 69
PT6ISEGY <—>{ 70
PTTISEGS <—>{ 71
PBO/SEGT €—>{ 72

PSI/SEG6 <—>| 73

MN101C54A

PR2USEGS <—>{ 74

PRYSEGH €—>1 75

MN101C54C

PS4/SEG3 <—>{ 76
P8S/SEG2 €—>{ 77
PRG/SEG] €—>) 78
PSTISEGO <—>{ 79

NC

COMO/P30 €<—>| 81
COMI/P31 €<—>| 82
CcoM2/P32 &> 83

COM3/P33 <>

43 |&—— P20/IRQD

0

[<—> T™8IOPIS
[<—> T™TIOP14
[<—> T™3I0/P13
[<—> T™210/P12
K— ™01
[<— RMOUT/TMOIO/P10
[<—> BUZZER/PO6
[<— SBT2/POS
[<—> SBI2/PO4
> sBo2PO3
[<— sBTOPO2
[€—> RXD/SBIOPOT
[<—> TXDISBOO/POO
VDD

VREF-
[<—> ANTPAT
[€—> AN6/PAG
[<—> ANS/PAS
[<—> AN4PA4
[<—> AN3/PA3

2 |&—> AN2/PA2

QFP084-P-1818E *Lead-ree

ANOPAO <—>|
ANIPAT <—3{

i In-circuit Emulator

PX-ICE101C/D + PX-PRB101C54-QFP084-P-1818E-M
PX-ICE101C/D + PX-PRB101C54-LQFP080-P-1414A-M

I EPROM Built-in Type

Type

MN101CP54C

ROM (x 8-bit)

48K

RAM (x 8-bit)

2K

Minimum instruction execution time

0.1 us (at4.5Vto5.5V,20 MHz)
0.25 us (at2.7Vto 5.5V, 8 MHz)
62.5 us (at2.3Vto 5.5V, 32 kHz)

Package

LQFP080-P-1414A *Lead-free. QFPO84-P-1818E *Lead-free

I Flash Memory Built-in Type

132

Type

MN101CF54D

ROM (x 8-bit)

64K

RAM (x 8-bit)

2K

Minimum instruction execution time

0.1 us (at4.5Vto5.5V,20 MHz)
0.25 us (at4.5Vt0 5.5V, 8§ MHz)
62.5 us (at4.5Vto 5.5V, 32 kHz)

Package

LQFPOB0-P-1414A "Leadfiee [ES (Engineering Sample) available], QFPO84-P-1818F "Lead-ee

Panasonic
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1 MN101C57C , MN101C57D

Type MNI101C57C MNI101C57D
ROM (x8-bit) 48K 64K
RAM (x8-bit) 2K 2K

Package

QFP100-P-1818B *Lead-free

Minimum Instruction
Execution Time

0.1 us (at4.5Vto5.5V,20MHz)
0.25 us (at 2.7V t0 5.5V, § MHz)
62.5 us (at2.0 Vto 5.5V, 32 kHz)*
* The lower limit for operation guarantee for flash memory built-in type is 2.5 V.

i 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

i Timer Counter

134

Timer counter 0 : 8-bit X 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 «eeeeeeeseesenes 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eewssseeeeesses 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 -« eweseseeee coincidence with compare register |

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit x 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 «w-seeeseeevsseeeees 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 XTI oscillation clock frequency; external clock input
Interrupt soUrce «+---ewsseeeve: coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source «eeseeseeseesenes 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 - e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «eevewessssenns 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 - e coincidence with compare register 6

Timer counter 7 : 16-bit X 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 «ewseeeseeseesenes 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 - e coincidence with compare register 7 (2 lines)

Panasonic MADO00019GEM
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MN101C57C , MN101C57D

I Timer Counter (Continue) Timer counter 8: 16 bit X 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 «eevversesseerene 1/1, 172, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 172, 1/4, 1716, 1/128 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SUICe ««=+ wwevevseees 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 «eeeeseseeweesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SUICe ««=  weweevseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt SOUICe -+ +ww-sseeee 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOUrce «swwesssevessseee 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 X 1
Clock source «eweseseeeesssee 172, 1/4 of system clock frequency; 1/2 of pulse output of timer counter 3
frequency; 1/2, 174, 1/16, 1/32 of OSC oscillation clock frequency

I 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)

i 1/0 Pins 110 77 |+ Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)
Input 6 * Common use * Specified pull-up resistor available
A/D Inputs 10-bit x 16-ch. (with S/H)
LCD 47 segments X 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
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 15 30 mA
Operating supply current IDD2 fosc =8 MHz, VDD =5V 8 16 mA
IDD3 fx =32 kHz, VDD =3V 30 | 60(70) | uA
IDD4 fx =32 kHz, VDD =3V, Ta=25°C 4 8 LA
Supply current at HALT
IDD5 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 30 HA
IDD6 VDD =5V, Ta=25°C 2 LA
Supply current at STOP
IDD7 VDD =5V, Ta=-40°C to +85°C 50 LA
() : Flash memory built-in type.
See the next page for pin assignment and support tool.
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I pin Assignment

Support Tool

-
a
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SESEnSS S 58222552 ¢
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I2dIEddudedeyd ggc525<¢g
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P67/SEGI8/AT <—>| 78 48 |&<—— PA7/AN7
PT0/SEG1T/A8 <——>{ 79 47 [€&—— PAG6/AN6
PT1/SEGI6/A9 <—> 80 46 (€—— PAS/ANS
PT2SEGIS/AID <— 81 45 [K—— PA¥/AN4
P73/SEGI4/A1l <— 82 44 [€—— PA3/AN3
PI4/SEGIAI2 <—3{ 83 43 K—— PAYAN2
PT5/SEGI2/A13 <—>{ 84 42 [€&—— PAI/AN1
PTO/SEGII/AT4 <> 85 41 PAO/ANO
PT7ISEGIO/ALS <—3{ 56 w0 VReE:
P35/SEGY/A16 <—>{ 87 MN101 CS7C 39 Vo
P36/SEGB/AIT <—>! 88 33 [&—— P25/RMIRQ
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QFP100-P-1818B *Lead-free

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C57-QFP100-P-1818B-M

I Flash Memory Built-in Type

136

Type

MN101CF57D

ROM (x 8-bit)

64K

RAM (x 8-bit)

2K

Minimum instruction execution time

0.1us (at4.5Vto5.5V,20 MHz)
0.25 us (at2.7Vto 5.5V, § MHz)
62.5 s (at 2.5 Vto 5.5V, 32 kHz)

Package

QFP100-P-1818B *Lead-frec
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1 MN101C589 , MN101C58A

I Type MN101C589 MN101C58A
I Rom (x8-bit) 14K 2K
I RAM (x8-bit) 15K 15K
T Package LQFPOG4-P-1414 "Lead-free
i Minimum Instruction 0.1 ps (at 4.5V to 5.5V, 20 MHz)
Execution Time 0.25 us (at 2.7 V 0 5.5V, 8 MHz)*!

62.5 s (at 2.0 Vto 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.
I 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 § (2 systems) ¢ Serial 0 (2 systems) ¢ A/D conversion finish

| Timer Counter Timer counter 0 : 8-bit X 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 «eewesseeeeesses 172, 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)

Clock source «eeeeeeseesenns 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 - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 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 «eeseesseeseesenns 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 -« eweseseeee coincidence with compare register 2

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

Clock source «eesesseeseesenns 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 -« ewesvseeee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «eevewesessenns 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 -« seweseseee coincidence with compare register 6

Timer counter 7 : 16-bit X 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 «weeseeseesenns 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 «+---+ewsseeeee: coincidence with compare register 7 (2 lines)

Timer counter 8: 16 bit X 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)

Panasonic MADOO014EEM
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MN101C589 , MN101C58A

I Timer Counter (Continue)

Clock source «weesseeesseeees: 1/1, 172, 1/4, 1716, 1/128 of system clock frequency;
1/1, 172, 1/4, 1716, 1/128 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SOUICe ««- +weevesseees 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 «eeeseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Interrupt source

Watchdog timer
Interrupt SOUICe «+++wwwssseee 1/65536, 1/262144, 1/1048576 of system clock frequency

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) x 1
Clock source «erveeresenne 172, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

I 10 Pins 10 46 | «Common use e Specified pull-up resistor available * Input/output selectable (bit unit)
Input 3 * Common use * Specified pull-up resistor available
A/D Inputs 10-bit x 8-ch. (with S/H)
LCD 24 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty)

LCD power supply separated from VDD (usable if VDD < VLCD < 5.5V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained

I Special Ports

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

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

IDD1 fosc =20 MHz, VDD =5V 25 60 mA
Operating supply current IDD2 fosc =8 MHz, VDD =5V 10 25 mA
IDD3 fx =32kHz, VDD =3V 30 100 LA
IDD4 fx =32 kHz, VDD =3V, Ta=25°C 4 8 HA

Supply current at HALT
IDD5 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 30 HA
IDD6 VDD =5V, Ta=25°C 2 HA

Supply current at STOP
IDD7 VDD =5V, Ta=-40°C to +85°C 50 LA

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

Support Tool

LQFP064-P-1414
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*Lead-free

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C58-LQFP064-P-1414-M

I EPROM Built-in Type

Type MN101CP58A
ROM (x 8-bit) 32K
RAM (x 8-bit) 15K

Minimum instruction execution time

0.1 us (at4.5Vto 5.5V, 20 MHz)
0.25 us (at 2.7V t0 5.5V, § MHz)
62.5 us (at2.3 Vto 5.5V, 32 kHz)

Package LQFP064-P-1414 Lead-free
I Flash Memory Built-in Type Type MN101CF58D

ROM (x 8-bit) 64K

RAM (x 8-bit) 2K

140

Minimum instruction execution time

0.1 us (at4.5Vto 5.5V, 20 MHz)
0.25 us (at 4.5V t0 5.5V, 8§ MHz)
62.5 us (at4.5Vto 5.5V, 32 kHz)

Package

LQFP064-P-1414 *Lead-fiee
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MADOOO14EEM

www.DataSheetdU.com



MN101C589 , MN101C58A

MADO0OOI4EEM Panasonic

viwve. DataSheetdUWdom



1 MN101C66D, MN101C66G

I Type MN101C66D MN101C66G [ES (Engineering Sample) available]
I Rom (x8-bit) 64K 128K
I RAM (x8-bit) 2K 4K
i Package QFP084-P-1818E *Lea-frec [ QFPO80-P-1414A *Lead-fre
I Minimum Instruction 0.1 us (at 4.5V t0 5.5V, 20 MHz)
Execution Time 0.25 ps (at 2.7V to 5.5V, § MHz)

62.5 us (at 2.0 V to 5.5V, 32 kHz)*!
*I 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.
i Interrupts * RESET » Watchdog ¢ External 0 * External [ * External 2  External 3*!
¢ External 4 (key interrupt dedicated) ® Timer 0 ¢ Timer 1 ¢ Timer 2 ¢ Timer 3 ¢ Timer 6 ¢ Time base

o Timer 7 (2 systems) * Timer § (2 systems) e Serial 0 (2 systems) ¢ Serial 2 ¢ A/D conversion finish
*I LQFP080-P-1414A: Not mounted

I Timer Counter Timer counter 0 : 8-bit X 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 «eeeesseeesesseees 172, 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 SOUICE -+ +wwesvsevees coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)

Clock source «wwseesewsemssnese 172, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/8192, 1/32768 of OSC
oscillation clock frequency; 1/1 of X1 oscillation clock frequency; external clock
input

Interrupt Source - eeeeeseee coincidence with compare register 1

Timer counter 0, I can be cascade-connected.

Timer counter 2 : 8-bit X 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 «wwsseeeessessnese 172, 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 «wwseeeeveseee coincidence with compare register 2

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

Clock source «eeeeeseveseneees 172, 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 SOUICE «+++ewessseeees coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «eewewesesseens 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 - weeeveseee coincidence with compare register 6

Timer counter 7 : 16-bit X 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 «eevwmrseseens 1/1, 172, 1/4, 1716 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 SOUICE «+++wwesvseeees coincidence with compare register 7 (2 lines)
Panasonic MADO00017GEM

142 vwwywe.DataSheetdU.com



MN101C66D, MN101C66G [

I Timer Counter (Continue) Timer counter 8: 16 bit X 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 «eeeseseeeessseens 1/1, 172, 1/4, 1/16, 1/128 of system clock frequency;
1/1, 172, 1/4, 1716, 1/128 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SUICe ««-+ weevevseees 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 «eeeseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SUICe ««=++weevesseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
Interrupt source «+--+wseeeve: 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOUICe «sewesssevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 2 : synchronous type X 1
Clock source «ervverssneene 172, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency

61
(60)

» Common use * Specified pull-up resistor available * Input/output selectable (bit unit)

T 10 Pins 110
(): LQFP080-P-1414A

Input 4 » Common use ¢ Specified pull-up resistor available

3)
A/D Inputs 10-bit x 8-ch. (with S/H)

(): LQFP080-P-1414A

LCD 32 segments X 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
Parameter Symbol Condition Unit
min | typ | max

IDDI fosc =20 MHz, VDD =5V 25 60 mA
Operating supply current IDD2 fosc =8 MHz, VDD =5V 10 25 mA
IDD3 fx =32 kHz, VDD =3V 30 100 LA
IDD4 fx =32 kHz, VDD =3V, Ta = 25°C 4 8 LA

Supply current at HALT
IDD5 fx =32 kHz, VDD =3 V, Ta = -40°C to +85°C 30 HA
IDD6 VDD =5V, Ta=25°C 2 LA

Supply current at STOP
IDD7 VDD =5V, Ta =-40°C to +35°C 50 UA

See the next page for pin assignment and support tool.
MADO00017GEM Panasonic
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I pin Assignment

PT0/SEG15 €—> 61
PTISEGI4 €—> &2
PT2SEG13 €—> 63
PT3/SEGI2 €—> 64
PI4/SEGIT €—> 65
PTSISEG10 €—>| 66
PT6ISEGY € 67
PT7ISEGE €—>] 68
PSOISEGT €—> 69
P8I/SEG6 €—>{ 70
PR2SEGS €—>| 71
PSISEG4 €—>{ 72
PS4/SEG3 €<—>|
PSS/SEG2 €—>|
PSOISEG] €—> 75
PRT/SEGO <—>|
COMO/P3) €
COMI/P31 €—>
COM2/P32 €—{ 79
COM3/P33 €—>

42 {e—>P2I/IRQI/ACZ

41 le—>P20IRQD

40 [€—> TMSIOPIS

39 [€&—> TM7IOPI4

38 e—> T™M3IOP13

37 [&—> TM210/P12

36 [&—> TMIIO/P11

35 [€&—> RMOUT/TMOIO/P10
34 [€—> BUZZER/PO6

33 fe—> SBT2/P0S

32 [e—> SBI2/PO4.

MN101C66D 31— SBO2PO3

30 [€—> SBTO/PO2

MN101C66G 29 |&—> RXDISBIOPOI

28 [€—> TXDISBOO/PO0
VDD

VREF-

[<—> AN7PAT

24 [6&—> AN6/PAG

23 [€—> ANS/PAS

2 [6—> AN4/PAY
[€—> AN3/PA3

LQFP0BO-P-1414A "Lead-free

Support Tool

PIO/SEG1S <—>|
PTI/SEGI4 €—>| 6

44 |&—— P21/IRQI/ACZ
43 |&—— P20/IRQD

42 [&—> TMSIOPIS
41 [&—> TM7I0/P14.

PT2SEGI3 €<—> 66 40 |&—> TM3IO0/P13

PTYSEGI2 €< 67 39 [&—> TM2I0/P12
PT4ISEGI <—>| 68 3 K—> TMIOPI
PISISEGI0 €—{ 6 37 |<—> RMOUT/TMOIO/P10
PI6ISEGY <—>{ 70 3 [<—> BUZZER/PO6
PT7/SEG8 €<—>| 71 35 |&—> SBT2/P0S
PROSEGT €—> 72 34 &> SBI2IPO4
PSI/SEGE <—>{ 73 MN101C66D 3 > SBO2PO3
PRYSEGS <—>| 74 32 [&—> SBTOPO2
PRYSEG <—{ 75 MN101C66G 31 &> RXDISBIOPOI
PR4/SEG3 <—>1 76 30 [€—> TXDISBOO/POO
PSISEG2 €—> 77 29 VDD
PR6ISEGI <—>{ 78 2 VREF-
PSTISEG) <—>| 79 27 [K—> ANTPAT
NC 50 26 [€—> ANG/PAG
COMO/P30 <—>| 81 25 [&—> ANS/PAS
COMI/P31 €<—>| 82 24 [S—> AN4/PA4
CcoM2/P32 &> 83 B &> AN3/PA3
COM3/P33 <—>| 2 &> AN2/PA2

0

ANOPAO <—>|
ANIPAT <—3{

QFP084-P-1818E *Lead-free

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C66-QFP084-P-1818E-M
PX-ICE101C/D + PX-PRB101C66-LQFP080-P-1414A-M

I EPROM Built-in Type

Type

MN101CP66D

ROM (x 8-bit)

64K

RAM (x 8-bit)

2K

Minimum instruction execution time

0.1 us (at4.5Vto5.5V,20 MHz)
0.25us (at 2.7V t0 5.5V, § MHz)
62.5 us (at2.3Vto 5.5V, 32 kHz)

Package

LQFP080-P-1414A *Lead-free. QFPO84-P-1818E *Lead-free

i Flash Memory Built-in Type

144

Type

MN101CF66G

ROM (x 8-bit)

128 K

RAM (x 8-bit)

4K

Minimum instruction execution time

0.1 us (at4.5Vto 5.5V, 20 MHz)
0.25 us (at 2.7V t0 5.5V, § MHz)
62.5 us (at2.5Vto 5.5V, 32 kHz)

Package

LQFPO80-P-1414A “Lead-irce. QFPO84-P-1818E “Lead-iree

Panasonic
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1 MN101C70C

I Type MN101C70C
I Rom (x8-bit) 8K
I RAM (x8-bit) 2K
I Package LQFP080-P-1414A *Lead-free. TQRPOS(-P-1212D *Lead-free (under planning)
i Minimum Instruction 0.1 ps (at 3.0 Vt0 3.6 V, 10 MHz)
Execution Time 0.235 s (at 1.8 V t0 3.6 V, 4.25 MHz)

62.5 s (at 1.8 V10 3.6 V, 32 kHz)
* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

I 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 § (2 systems)

¢ Serial 0 (2 systems)  Serial 2 ¢ A/D conversion finish ¢ Automatic transfer finish

i Timer Counter Timer counter 0 : 8-bit X 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 «eeeeseeseesenes 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «weeseeseesenes 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 -« e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 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 «eeseeeseeseesenes 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 - e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «w-seeesseeesseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce -+--+ewsseeeee: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source - seeeseeeesseeees 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 «+---ewsseeeee: coincidence with compare register 6

Timer counter 7 : 16-bit X 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 «eeeeseeseesenes 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 - wwweseee coincidence with compare register 7 (2 lines), input capture register
Panasonic MADO0035HEM
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MN101C70C I

I Timer Counter (Continue)

Timer counter 8: 16 bit X 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 «eeeseseeeessseens 1/1, 172, 1/4, 1/16 of system clock frequency;
1/1, 172, 1/4, 1716 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SQUIee «+ weevesseees 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 «eesseseeeeeeseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency

Interrupt SQUICe ««= eeevvvseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer

Interrupt SOUICe -+ wwvssseee 1/65536, 1/262144, 1/1048576 of system clock frequency

I 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

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «swwesesevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 2 : synchronous type/single-master I2C x 1
Clock source «ervvereneene 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

1/0 Pins 10 ‘ 66 ‘ * Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
A/D Inputs 10-bit x 16-ch. (with S/H)
LCD 32 segments X 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.

I Special Ports

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

ROM Correction

Correcting address designation : up to 3 addresses possible

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

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

Operating supply current IDD2 fx=32kHz VDD =3V 4 | 15 | A
IDD3 fx =32 kHz, VDD =3V, Ta = 25°C 2 5 LA

Supply current at HALT IDD4 fx = 32 KHz, VDD = 3 V, Ta = ~40°C to +85°C 10| uA
IDDS VDD =3V, Ta=25°C 2 LA

Supply current at STOP IDD6 VDD =3V, Ta = ~40°C to +85°C 8 | uA

See the next page for pin assignment and support tool.
MADO00035HEM Panasonic
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I pin Assignment
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PT0/SEG15 «—> 61
P71/SEG14 &— 62 40 [€—> TMSIO/P15
P72/SEG13 ¢&—3| 63 39 [€&—> TMTIOP14
P73/SEG12 &—3| 64 38 f&—> TM3IOPI3
PT4/SEGI1 «—3 65 37 &—> TM2I0/P12
P7S/SEG10 «—> 66 36 [€—> TMIIO/P11
P76/SEG9 «—>| 67 35 &> RMOUT/TMOIO/P10
P77/SEG8 &«—> 68 34 [€&—> SBT2/P07
PSO/SEGT «—>| 69 33 )g——> SBI2/P06
P8I1/SEG6 «—>f 70 32 g—> SBO2/POS
31 €—> SBTOA/P04
P82/SEGS &«——>1 71
P83/SEG4 &«—> 72 MN101C70C 30 [&—> RXDA/SBIOA/PO3
P84/SEG3 «—> 73 29 [€—> TXDA/SBO0A/P02
P8S/SEG2 ¢«—>) 74 28 [€&——> NBUZZERA/ANO/PO1
P86/SEG] &«—>1 75 27 |€&—> BUZZERA/ANS/PO0
P87/SEGO0 «—> 76 26 [€—> ANT/PA7
P30/COMO &«—>{ 77 25 [€—> ANG/PAG
P31/COMI «—> 78 24 [&—> ANS/PAS
P32/COM2 «——> 79 23 [&—> AN4/PA4
P33/COM3 «——> 80 22 [€—> AN3/PA3
21 €&—> AN2/PA2
O_qumohmgazzzzﬂftezs
S oNcrNDsiNcEROaRn S =
ESSCCEEL I gREN R S g
: £885 22 % zz
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oo oo
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R
S EEFE
=
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Support Tool

LQFP080-P-1414A *Lead-free
TQFP080-P-1212D *Lead-free

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C70-LQFP080-P-1414A-M

PX-ICE101C /D + PX-PRB101C70-TQFP080-P-1212-M

i Flash Memory Built-in Type Type

MN101CF70D (under development)

ROM (x 8-bit)

64K

RAM (x 8-bit)

4K

Minimum instruction execution time

0.1 us (at3.0Vto 3.6V, 10 MHz)
0.235 ps (at 2.2V to 3.6 V, 4.25 MHz)
62.5 us (at2.2Vto 3.6V, 32 kHz)

Package

LQFP080-P-1414A *Lead-free (under development)
TQFP080-P-1212D *Lead-free (ynder planning)

148
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1 MN101C73A

I Type MNI101C73A
I Rom (x8-bit) 2K
I RAM (x8-bit) 15K
I Package TQFP064-P-1010C *Leadfree T QFPO64-P-1414 *Leadfree (under planning)
i Minimum Instruction 0.1 ps (at 3.0 Vt0 3.6 V, 10 MHz)
Execution Time 0.235 s (at 1.8 V t0 3.6 V, 4.25 MHz)
62.5 us (at 1.8 Vto 3.6 V, 32 kHz)
* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

I Interrupts * RESET  Watchdog ¢ External 0 * External 1 * External 2 « External 3 * External 4 * External 5

* External 6 (key interrupt dedicated) ® Timer O * Timer 1 * Timer 2 ¢ Timer 3 * Timer 6 * Time base
¢ Timer 7 (2 systems) * Timer § (2 systems) e Serial 0 (2 systems) ¢ Serial 1 (2 systems) e Serial 3
* A/D conversion finish
I Timer Counter Timer counter 0 : 8-bit X 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 «eeeeseeseesenes 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)

Clock source «eeesssseeesessens 172, 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 «+---e-sseeeee: coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit x 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 - seeeseeeeeseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce -+---+wwsseeeee: coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, serial transfer clock)
Clock source «ewseeseeseesnns 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 - e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «eeseeseeseesenns 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 - e coincidence with compare register 6
Panasonic MADO00047CEM
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I Timer Counter (Continue) Timer counter 7 : 16-bit x |
(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 «erwersesseerens 1/1, 172, 1/4, 1716 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 «+-wwssssseeeee coincidence with compare register 7 (2 lines), input capture register

Timer counter 8: 16 bit X 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 «esseeseeseesens 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 -+ wwsssseeee 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 «eweseseeeessseees 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source -+ weeseeees: 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source
frequency
Watchdog timer
Interrupt SOUICe -+ wwsssseeee 1/65536, 1/262144, 1/1048576 of system clock frequency
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «swwesesevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «wwessseveesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master I2C x 1
Clock source «eeeseseeesessee 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

1/0 Pins 110 ‘ 55 ‘  Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
A/D Inputs 10-bit x 12-ch. (with S/H)
LCD 32 segments X 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
ROM Correction Correcting address designation : up to 3 addresses possible

See the next page for pin assignment and support tool.
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =4 MHz, VDD =3V 1 1.8 mA
Operating supply current
perating stpply IDD2 fx =32 kHz, VDD =3V 4 | 15 | opa
IDD3 fx =32 kHz, VDD =3V, Ta=25°C 2 5 uA
Supply current at HALT
PRlY IDD4 fx = 32 kHz, VDD = 3 V, Ta = ~40°C 10 485°C 10 | uA
IDD5 VDD =3V, Ta=25°C 2 LA
Supply current at STOP
PP IDD6 VDD = 3V, Ta = ~40°C to +85°C 8 | ua
I pin Assignment
=2} Q
£: £z
% =<
== L5525
D m@pm@mal =S L ag2a£ .,
TEEZERED £EE285E3a
¥¥¥¥¥¥§§mﬁ§$§§§§
ESEY¥sScggdsge
ELEELEEERES LS EEE
I CI R R CR C R G C R CRN C R C RN C R C R O]
e )
P T
SEG3/P64¢—3f49 ¥ ¥ T T T ¥ ¥ % I o @@ @ @@ ? gk S SEG20/SBO3/P03
SEG2/P65 «—>] 50 31 g—> SEG21/SBI3/IRQ5/P02
SEG1/P66 «—>] 51 30 g——> SEG22/NBUZZER/IRQ4/P01
SEGO/P67 «—>{ 52 29 le«——> SEG23/BUZZERA/IRQ3/P00
COMO/P30 «—>| 53 28 k—> IRQ2/SBT1A/P23
COMI1/P31 «—>{ 54 27 k——>IRQI/SBI1A/RXD1A/P22
COM2/P32 «—>] 55 26 &> IRQU/SBO1A/TXDI1A/P21
COM3/P33 «—> 56 25 &> Vref+/P20
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SEG26/P82/SDO2/TMOIOB €«—>{ 59 22 f¢&—> AN2/KEY5A/TM1I0A/P15
SEG27/P83/SDO3/TM110B «—>{ 60 21 fg&—> AN3/KEY4A/SBTOA/TMOIOA/P14
SEG28/P84/SDO4/TM2I0B «<—>{ 61 20 g&—> AN4/KEY3A/SBIOA/RXDO0A/P13
SEG29/P85/SDO5/TM310B €<—>] 62 19 j&—> ANS/KEY2A/SBOOA/TXDOA/P12
SEG30/P86/SDO6 €«<—>] 63 18 j&—> ANG/KEY 1A/TMSIOA/P11
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TQFP064-P-1010C *Lead-free
LQFP064-P-1414 *Lead-free
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MN101C73A 01

Support Tool
I In-circuit Emulator PX-ICE101C/D + PX-PRB101C73-TQFP064-P-1010C-M
PX-ICE101C/D + PX-PRB101C73-LQFP064-P-1414-M
I Flash Memory Built-in Type Type MN101CF73A
ROM (x 8-bit) 32K
RAM (x 8-bit) 2K
Minimum instruction execution time 0.1 us (at3.0Vto 3.6V, 10 MHz)
0.235 us (at 2.2 Vto 3.6 V, 4.25 MHz)
62.5 us (at 2.2V to 3.6 V, 32 kHz)
Package TQFP064-P-1010C *Leadfree T QFPO64-P-1414 *Lead-free (under planning)
MADO00047CEM Panasonic
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_1 MN101C74F, MN101C74G

I Type MNI101C74F MNI101C74G
I Rom (x8-bit) 96 K 128K
I RAM (x8-bit) 6K 6K
I Package QFP100-P-1818B *Lead-free, T QFP100-P-1414 "Lead-free. MLGA100-L-1010 *Lead-free
i Minimum Instruction 0.1 ps (at 3.0 Vt0 3.6 V, 10 MHz)
Execution Time 0.235 s (at 1.8 V t0 3.6 V, 4.25 MHz)
62.5 s (at 1.8 Vto 3.6 V, 32 kHz)
* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

I Interrupts * RESET  Watchdog ¢ External 0 * External 1 * External 2 « External 3 * External 4 * External 5

* External 6 (key interrupt dedicated) ® Timer O * Timer 1 * Timer 2 ¢ Timer 3 * Timer 6 * Time base
¢ Timer 7 (2 systems) * Timer § (2 systems) e Serial 0 (2 systems) ¢ Serial 1 (2 systems) e Serial 3
* A/D conversion finish * Automatic transfer finish
I Timer Counter Timer counter 0 : 8-bit X 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 «eeseesseeseesenss 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 - e coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)

Clock source «eewssseeeeesses 172, 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 -+---e-sseeeve: coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit x 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 «-seeeseeeveseeeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce «+--e-sseeeee: coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «ewseeeseeseesenes 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 - e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock SOUrce «swewessseeeesssee 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 - et coincidence with compare register 6

Timer counter 7 : 16-bit X 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 = ewwsseeeeeensens 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 -« ewwsvseeee coincidence with compare register 7 (2 lines), input capture register
Panasonic MADO00048CEM
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MN101C74F, MN101C74G

I Timer Counter (Continue) Timer counter 8: 16 bit X 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 «eeeseseeeessseens 1/1, 172, 1/4, 1/16 of system clock frequency;
1/1, 172, 1/4, 1716 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SUICe ««=+ wwevevseees 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 «eeeeseseeweesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt SUICe ««=  weweevseees 1/128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source
frequency
Watchdog timer
Interrupt SOUICe -+ wwsssseee 1/65536, 1/262144, 1/1048576 of system clock frequency
T pma Controller Max. Transfer cycles 255
(Automatic Data Transfer) Starting factor external request, various types of interrupt, software
Transfer mode 1-byte transfer, word transfer, burst transfer
i Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock source «ervvesesenne 172, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;

172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) x 1
Clock source «eevveresneene 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master 12C x 1
Clock SOUICe «sewevssevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

Serial 4 : I>C slave x |
Applicable for I*C high-speed transfer mode, 7-bit/10-bit address setting, general call

1/0 Pins 110 ‘ 87 ‘ ¢ Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
A/D Inputs 10-bit x 16-ch. (with S/H)
LCD 47 segments X 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
I Special Ports Buzzer output, remote control carrier signal output, high-current drive port
I ROM Correction Correcting address designation: up to 7 addresses possible
See the next page for pin assignment and support tool.
MADO00048CEM Panasonic
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min typ max
IDD1 fosc =4 MHz, VDD =3V 1 1.8 mA
Operatmg supply current
IDD2 fx =32 kHz, VDD =3V 4 15 UA
IDD3 fx =32 kHz, VDD =3V, Ta = 25°C 2 5 UA
Supply current at HALT
IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 10 LA
IDD5 VDD =3V, Ta=25°C 2 LA
Supply current at STOP
IDD6 VDD =3V, Ta=-40°C to +85°C 8 LA
I pin Assignment
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AT7/SEG24/P57<—>| 76 50 j&—> P22/IRQ2
A8/SEG23/P60<—>| 77 49 &—> P21/ACZI/IRQ1
A9/SEG22/P61 €«—> 78 48 l&——> P20/IRQO
A10/SEG21/P62€—> 79 47 [&—> P15/TMSIO
A11/SEG20/P63<€—>| 80 46 [&—> P14/TM7I0
A12/SEG19/P64<—>] 81 45 |&—> P13/TM310
A13/SEG18/P65«—>| 82 44 le—> P12/TM2I0
A14/SEG17/P66<—>] 83 43 |&—>P11/TMIIO
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SEGY/P76 €—>| 91 35 l&—> PBI/ANY/SCL4A
SEG8/P77 €<—>| 92 34 J&—> PBO/ANS/SDA4A
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QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lead-free
MLGA100-L-1010 *Lead-free
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MN101C74F, MN101C74G

Support Tool
I In-circuit Emulator PX-ICE101C/D + PX-PRB101C74-QFP100-P-1818B-M
PX-ICE101C/D + PX-PRB101C74-LQFP100-P-1414-M
I Flash Memory Built-in Type Type MN101CF74G
ROM (x 8-bit) 128K
RAM (x 8-bit) 6K
Minimum instruction execution time 0.1 us (at3.0Vto 3.6V, 10 MHz)
0.235 us (at2.2Vto 3.6V, 4.25 MHz)
62.5 us (at 2.2V to 3.6 V, 32 kHz)
Package QFP100-P-1818B *Lead-free T QFP100-P-1414 *Lead-free
MLGA100-L-1010 *Lead-free
MADO00048CEM Panasonic

viwwe.DataSheetdlEcom



1 MN101C78A

Type MNI101C78A
ROM (x8-bit) 2K
RAM (x8-bit) 15K

Package

TQFP048-P-0707B *Lead-free

Minimum Instruction
Execution Time

0.100 ps (at 3.0 Vto 3.6 V, 10 MHz)
0.118 ps (at 2.7V to 3.6 V, 8.5 MHz)
0.235pus (at 1.8 Vto 3.6 V, 4.25 MHz)
62.5 s (at 1.8 Vto 3.6 V, 32 kHz)

* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

i 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 § (2 systems)
o Serial 0 (2 systems) © Serial 1 (2 systems) ¢ Serial 3, Serial 4 ¢ A/D conversion finish

i Timer Counter

158

Timer counter 0 : 8-bit x 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 «eewsssevesenses 172, 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 -« sewesvseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eeesseeseesenes 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 - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 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 «ewseeseeseesenes 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 - e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «w-seeeveeeesseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce «+---+wwsseeeee: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source «-seeeseeeesseeees 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 -+---+ewsseeeee: coincidence with compare register 6

Timer counter 7 : 16-bit X 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 «eeeeseeseesnes 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 - wwwsveee coincidence with compare register 7 (2 lines), input capture register
Panasonic MADO0039CEM
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I Timer Counter (Continue)

Timer counter 8: 16 bit X 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 «eeeseseeeessseens 1/1, 172, 1/4, 1/16 of system clock frequency;
1/1, 172, 1/4, 1716 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SQUIee «+ weevesseees 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 «eesseseeeeeeseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency

Interrupt SQUICe ««= eeevvvseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer

Interrupt SOUICe -+ wwvssseee 1/65536, 1/262144, 1/1048576 of system clock frequency

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «swwesssevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «wwsssseeeeesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master I2C x 1
Clock source «eeveesineene 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

Serial 4 : I>C slave x 1
Applicable for I*C high-speed transfer mode, 7bit/10bit address setting, general call

I 10 Pins 10 ‘ 39 ‘ * Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
A/D Inputs 10-bit x 7-ch. (with S/H)
LCD 12 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty)

(usable if VLCD < VDD)

I Special Ports

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

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =4.25 MHz (fs = fosc /2), VDD =3V 0.6(1.3)|1.1(2.2)| mA
Operating supply current IDD2 fx = 32 kHz (fs = fx /2), VDD = 3 V 446) | 1500) | A
IDD3 fx =32 kHz, VDD =3 V, Ta = 25°C 23) | 5(13) | uA
Supply current at HALT o .
IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 10(40) | pnA
IDD5 VDD =3V, Ta = 25°C 23) | pA
Supply current at STOP IDD6 VDD =3V, Ta = ~40°C to +85°C 830) | A
() : Flash memory built-in type
See the next page for pin assignment and support tool.
MADO00039CEM Panasonic
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I pin Assignment
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TQFP048-P-0707B *Lead-free

Support Tool
i In-circuit Emulator PX-ICE101C /D + PX-PRB101C78-TQFP048-P-0707B-M

i Flash Memory Built-in Type Type MNI101CF78A
ROM (x 8-bit) 32K
RAM (x 8-bit) 15K

Minimum instruction execution time 0.118 us (at 3.0 Vto 3.6 V, 8.5 MHz)
0.125 us (at 2.7 Vt0 3.6 V, 8.0 MHz)
0.500 us (at 2.2 Vto 3.6 V, 2.0 MHz)
62.5 us (at2.2Vto 3.6V, 32 kHz)

Package TQFP048-P-0707B *Lead-free

Panasonic MADO0039CEM
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1 MN101C79A

Type MNI101CT9A
ROM (x8-bit) 2K
RAM (x8-bit) 15K

Package

QFN044-P-0606A *Lead-free

Minimum Instruction
Execution Time

0.100 ps (at 3.0 Vto 3.6 V, 10 MHz)
0.118 ps (at 2.7V to 3.6 V, 8.5 MHz)
0.235pus (at 1.8 Vto 3.6 V, 4.25 MHz)
62.5 s (at 1.8 Vto 3.6 V, 32 kHz)

* The lower limit for operation guarantee for flash memory built-in type is 2.2 V.

i 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 § (2 systems)
o Serial 0 (2 systems) © Serial 1 (2 systems) ¢ Serial 3, Serial 4 ¢ A/D conversion finish

i Timer Counter

162

Timer counter 0 : 8-bit x 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 «eewsssevesenses 172, 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 -« sewesvseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eeesseeseesenes 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 - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit X 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 «ewseeseeseesenes 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 - e coincidence with compare register 2

Timer counter 3 : 8-bit x 1
(square-wave output, event count, generation of remote control carrier, serial transfer clock)
Clock source «w-seeeveeeesseeees 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 XTI oscillation clock frequency; external clock input
Interrupt SoUrce «+---+wwsseeeee: coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source «-seeeseeeesseeees 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 -+---+ewsseeeee: coincidence with compare register 6

Timer counter 7 : 16-bit X 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 «eeeeseeseesnes 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 - wwwsveee coincidence with compare register 7 (2 lines), input capture register
Panasonic MADO0059AEM
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I Timer Counter (Continue)

Timer counter 8: 16 bit X 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 «eeeseseeeessseens 1/1, 172, 1/4, 1/16 of system clock frequency;
1/1, 172, 1/4, 1716 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SQUIee «+ weevesseees 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 «eesseseeeeeeseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency

Interrupt SQUICe ««= eeevvvseees 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer

Interrupt SOUICe -+ wwvssseee 1/65536, 1/262144, 1/1048576 of system clock frequency

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «swwesssevessseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock
Serial 1 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «wwsssseeeeesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 1 or 2;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master I2C x 1
Clock source «eeveesineene 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1716, 1/32 of OSC oscillation clock frequency, external clock

Serial 4 : I>C slave x 1
Applicable for I*C high-speed transfer mode, 7bit/10bit address setting, general call

I 10 Pins 10 ‘ 35 ‘ * Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
A/D Inputs 10-bit x 4-ch. (with S/H)
LCD 12 segments X 4 commons (static, 1/2, 1/3, or 1/4 duty)

(usable if VLCD < VDD)

I Special Ports

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

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =4.25 MHz (fs = fosc /2), VDD =3V 0.6(1.3)|1.1(2.2)| mA
Operating supply current IDD2 fx = 32 kHz (fs = fx /2), VDD = 3 V 446) | 1500) | A
IDD3 fx =32 kHz, VDD =3 V, Ta = 25°C 23) | 5(13) | uA
Supply current at HALT o .
IDD4 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 10(40) | pnA
IDD5 VDD =3V, Ta = 25°C 23) | pA
Supply current at STOP IDD6 VDD =3V, Ta = ~40°C to +85°C 830) | A
() : Flash memory built-in type
See the next page for pin assignment and support tool.
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I pin Assignment
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Support Tool

QFN044-P-0606A *Lead-free

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C78-TQFP048-P-0707B-M

I Flash Memory Built-in Type

164

Type MN101CF79A
ROM (x 8-bit) 32K
RAM (x 8-bit) 15K

Minimum instruction execution time

0.118 us (at 3.0 Vto 3.6 V, 8.5 MHz)
0.125 us (at 2.7 Vto 3.6 V, 8.0 MHz)
0.500 us (at2.2Vto 3.6V, 2.0 MHz)
62.5 us (at2.2Vto 3.6V, 32 kHz)

Package

QFN044-P-0606A “Lead-free

Panasonic

MADO0059AEM

www.DataSheetdU.com



MN101C79A U

MADO0059AEM Panasonic

viwve.DataSheetdUGEmm



1 MN101C84A

Type MNI101C84A
ROM (x8-bit) 32K
RAM (x8-bit) IK

Package

LQFP064-P-1414 *Lead-free

Minimum Instruction
Execution Time

0.1 us (at4.5Vto5.5V,20MHz)
0.25 us (at 2.7V t0 5.5V, § MHz)
62.5 us (at2.0 Vto 5.5V, 32 kHz) *
* The lower limit for operation guarantee for flash memory built-in type is 2.5 V.

i Interrupts

* RESET « Watchdog * External 0 * External 1 * External 2
* External 4 (key interrupt dedicated) ® Timer O * Timer 1 * Timer 2 ¢ Timer 3 * Timer 6 * Time base
* Timer 7 (2 systems) © Timer 8 (2 systems) e Serial 0 (2 systems) * A/D conversion finish

i Timer Counter

166

Timer counter 0: 8-bit X 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 «eweeseeseesenes 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64, 1/128, 1/256, 1/512
of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency; external
clock input

Interrupt Source -« sewesvseeee coincidence with compare register 0

Timer counter 1: 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eeesssseeesenses 172, 1/8 of system clock frequency; 1/1, 174, 1716, 17213, 172, 1/32, 1/64, 1/128,
1/256 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt Source - e coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2: 8-bit X 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 «eweeseeseesenes 1/2, 1/4 of system clock frequency; 1/1, 1/4, 1/16, 1/32, 1/64, 1/128, 1/256, 1/512
of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency; external
clock input

Interrupt source -« wwesvseee coincidence with compare register 2

Timer counter 3: 8-bit X 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source «eewessseeesenses 1/2, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128, 1/256, 1/512 of
OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency; external
clock input
Interrupt source -« ewesvseeee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6: 8-bit freerun timer

Clock source «seeereeersseeenes 1/1 of system clock frequency; 1/1, 1/2"2, 1/2" of OSC oscillation clock
frequency; 1/1, 1/2'2, 1/2" of XT oscillation clock frequency
Interrupt Source -« wwwsvseee coincidence with compare register 6

Timer counter 7: 16-bit x 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 «eweeseeseesenes 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 «wwwwwsvesseeeee coincidence with compare register 7 (2 lines)

Timer counter 8: 16 bit X 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)

Panasonic MADO00049CEM
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I Timer Counter (Continue) Clock SOUICE wrreveessrevses 111, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 172, 1/4, 1716 of OSC oscillation clock frequency;
1/1, 172, 1/4, 1/16 of external clock input frequency
Interrupt SOUICe ««- +weevesseees 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 «eeeseseeeeesseens 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
1/128, 17256, 1/512, 172!, 1/2%, 1/2% of clock source frequency

Interrupt source

Watchdog timer
Interrupt SOUICe -+ swwwssseee 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0: synchronous type/UART (full-duplex) X 1
Clock source «erveeresenne 172, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1716, 1/64 of OSC oscillation clock frequency
I 10 Pins 10 53 | «Common use e Specified pull-up resistor available * Input/output selectable (bit unit)
Input 3 * Common use * Specified pull-up resistor available
A/D Inputs 10-bit x 8-ch. (with S/H)
LCD 32 segments X 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

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

i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max

IDDI fosc =20 MHz, VDD =5V 15 30 mA
Operating supply current IDD2 fosc =8 MHz, VDD =5V 8 16 mA
IDD3 fx =32kHz, VDD =3V 30 60 UA
IDD4 fx =32 kHz, VDD =3V, Ta = 25°C 4 8 HA

Supply current at HALT
IDD5 fx =32 kHz, VDD =3V, Ta = -40°C to +85°C 30 UA
IDD6 VDD =5V, Ta=25°C 2 HA

Supply current at STOP
IDD7 VDD =5V, Ta=-40°C to +85°C 50 HA

MADO0049CEM Panasonic
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I pin Assignment
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LQFP064-P-1414  ‘Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C /D + PX-PRB101C84-LQFP064-P-1414-M
I Flash Memory Built-in Type Type MN101CF84D
ROM (x 8-bit) 64 K
RAM (X 8-bit) 2K

Minimum instruction execution time

0.1 us (at4.5Vto 5.5V, 20 MHz)
0.25 us (at 2.7V t0 5.5V, § MHz)
62.5 us (at2.5Vto 5.5V, 32 kHz)

Package

LQFP064-P-1414 "Leac-free
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