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

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

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

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

(4) The products described in this book are intended to be used for standard applications or general electronic
equipment (such as office equipment, communications equipment, measuring instruments and household
appliances).

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

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

¢ Any applications other than the standard applications intended.

(5) The products and product specifications described in this book are subject to change without notice for
modification and/or improvement. At the final stage of your design, purchasing, or use of the products,
therefore, ask for the most up-to-date Product Standards in advance to make sure that the latest specifications
satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rating,

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

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

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

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

(1) To search for the start of a series, refer to the index at the beginning of the volume.
(2) To look for a particular listed product, refer to the chart of listed products at the beginning of the volume.
(3) The names of the listed products are located at the top right corner of every page. This makes it possible to leaf through the pages

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

m Format of this Manual

This manual is divided by lists, specifications for the various series, package lists, and the glossary. The page layout for the series
specifications is composed of the product name, the specification support tools, and the pin configuration. Shown below is a sample of

page layout and the meaning of each section.
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m Description

® Type
Development status may be either “in production” (no indication), “ES (Engineering Sample) available”, “Under Development”, or
“Under Planning”.
Please indicate the values in square brackets ([ ) when you order ROM.

® Package
Thelead-free package is referred to as "*Lead-free." For details on the conventional package, see the contents enclosed in parentheses ( ).
Forinformation on the supported packages, be sure to contact our business reception.

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

® |nterrupts
Interrupts are listed by source.
When jointly used, values are separated by a slash (/).
The number of sources indicated in the list is the total number except RESET.

® |/O pins
The number stated is the number of ports available for general use.
The detailed description provides an explanation of each pin. “P”is an abbreviation for “port”.

® Electrical characteristics
The values listed under electrical characteristics are all reference values.

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

® EPROM built-in type, Flash memory built-in type
Development status may be either “in production” (no indication), “ES (Engineering Sample) available”, “Under Development”, or
“Under Planning”.
Specifications may vary slightly from the chip described. Please consult our sales staffs.

= Note!
For information regarding chip development status, package, piggyback an EPROM built-in type, and availability of flash memory built-in
type, please consult our sales staffs (contact points are listed at the end of this manual).

m Note on Naming
If the additional digits for customer ROM version, etc. should produce a device name exceeding 12 characters, we reduce it to 12
characters with the following schema.
The final device name appears, however, on delivery specifications and similar documents.

Description Full device name (13 or more characters) Abbreviated name (12 characters)
4-bit microcomputer MN15 - - —---—- — MNY - —-—-
8-bit microcomputer MN101 - ---- —> MNB-----
16-bit microcomputer MN102 ----- — MNP - —---
32-bit microcomputer MN103 - ---- — MNZ-----

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

a separate standard.
How to Read This Manual 3
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M 8-bit Single-chip Microcomputer AM1 (MN101) Series

1/0: at single chip mode
Page: Please ask our sales offices about the product of '-'.

Panasonic

o o Operating . .
ROM RAM Built-in | Built-in | 1/0 | Speed Interrupt| Timer Serial AID | DIA
Category Type (x8bit) | (x8bit) Package | EpRoM| Flash |(Pins)| () V°}{,a)ge Sources|Counter| Interfaces  |(pins)|(pins)| T - |-CD Pa%€
MN101C273 4K 05K SDIP028-P-0400D 22 0.238 27t055 7 8-hit x 2 4 12
MN101C425 8K 0.25K ggr&‘f;l%el%of 3975 0.1 s 451055 127 Synchronous Type “
MN101C427 TQFPO48-P-0707B 125 201055 [Half-Duplex UART x 1
16K 8-bitx 3 —
MN101C457 05K QFPO44-P-1010F 37 01 451055 11 |L6bitx1 16
0.1 Synchronous Type
MN101C539 2k TQFP048-P-0707B 40 625 14 JUART x 1 18
MN101C309 1K 0 _ Synchronous Type x 1
LQFP064-P-1414 54 17 Synchronous Type 20
MN101C30A [Half-Duplex UART x 1 )
32K 15K | — —
MN101C28A
LQFP080-P-1414A 451055
MN101C28C 48K TQFP080-P-1212D o1 201055 Bbit x5
2K QFP084-P-1818E 125 16:bitx 1 Synchronous Type x 1
MN101C28D 64K Synchronous Type 24
ADC 70 18 [Half-Duplex UART x 1
Built-in Type | MN101C28F 4K Synchronous Type .
/Single-Master 12C x 1
MN101C28L 96 K 10K LQFP080-P-1414A
MN101C51F 6K 28
Synchronous Type x 1, Synchron-
MN101C61D 64K 3K 01 %? to gg 8-hitx 7 ous Type/UART x2,
TQFP080-P-1212D O 0.2 s {0 36 16-bit x 1 Synchronous Type 6 32
MN101C61G 128K 12K 6 125 8103 ” Single-Master IC x 1
MN101C62D 64K 2K 01 | 45t55 ShiixG Synchronous Type
LaFros sk 0 a5 |o7oss | SIS Spensin | g 2
MN101C62F 96 K 4K 62.5 20t055 y JUART x 2yp
MN101C67D 64K 6K 0.1 251036 hitx 6 Sync. Type x ,Sync. Type!
TQFP080-P-1212D - O 69 0.2 21t03.6 26 bi UARTx2, Sync;ype 7 40
MN101C67G 128K 10K 625 |18 1t036 16-0it X 1| Singe aster 2C x 1, 12C slave x1
*3 0.1 8-hitx 6 | Synchronous Types/UART x 2 _
MN101CF91D 64K 2K TQFP048-P-07078 B | o5 2B |ionixo|  SngeMasier Cxl 6
O'S [
MN101E16K'3 256 K 12K
2277 :ggg Synchronous Types/UART x 3,
3 QFP100-P-1818B *1 0.0588 (A0S 8-bitx9 | Synchronous Type/Single-
MIN101E16L 320K WK | p100.p1414°2 o | 8| s 2 it Vaser Cx 1, 8 “
N ) Synchronous Type/ 1°C x 1
MN101E16M"1 384K 20K
o1 8.bit x5 Synchronous Type x 1
MN101C08C 48K 15K QFP084-P-1818E - 68 b 17 o Synchronous Type 48
16-itx 1| Half-Duplex UART x 1
MN101C49G 128K 4K 0 451055 Synchronous Type x1 | g | 4
20t055 h
MN101C49H 160K K| Traor 18 o |e | M p |Bbixe| SIS 52
LQFP100-P-1414 62.5 16-bit x 1 Synchronous .gype
MN101C49K 224K 10K /Single-Master 1°C x 1
DAC MN101C77A™ 2K 15K LOFPOGAP-1414 01 251036 a4t x5 syncﬂrfgsggszwpy
Built-in Type o O2 g | 02 |21036 | 22 |F0*° 1 sigedasericxy | 7 | 27| — | - | 56
MN101C77C 48K 3K QFPOBA-P- 625 | 181036 Synchronous x 1
12C slave x 1
MN101E01J 192K 10K -
MN101E01K 256 K 10K QFP100-P-1818B bi Synchronous Type/UART x 3
O | s4 | 00625 26 | SO g chronous Type 8 |1 60
MN101E01L 320K 14K | LQFP100-P-1414 625 | 30036 16:0itx 1| jivieMaster B x 2
MN101E0IM 384K 20K
QFP044-P-1010F"% e 0.1 2.7t03.6 . Synchronous Type/UARTx 2 4
‘1 - RO — 8-bitx5 Synchronous Type/ ~ —— SEG12
MN101C78A 32K 15K O 0.5 18103.6 21 . o p 64
625 181036 16-bit x 2 Single-Master 12C x 1 Com4
TQFP048-P-07078 40 : 103 12C slave x 1 7
MN101C485 8K
05K LQFP064-P-1414 47 0.1 451055 1 8-bit x 3 Synchronous Type 3 [SEG25 68
: TQFP064-P-1010B 125 20t055 16-bitx 1| /Half-Duplex UART x 1 COM4
MN101C487 -
LCD — _
Built-in Type 16K
MN101C527 17 4 70
o I .
0.1 451055 b
MN101C589 24K 15K | LQFPOG4-P-1414 9 | 025 | 271055 Foix® | Syncovonous Type o
625 | 201055 -bit x 2
0 18 74
MN101C58A 32K 8
i Synchronous Type x 1
MN101C39C 48K 2K | TQFP08O-P-1212D - e fz%r, ‘;g :g gg 14 186‘1;‘ x 31 Synchronous Type SECZ 7o
Qtos. -Ditx 1) aif-Duplex UART x 1 Com4
*1 under development *2 ES (Engineering Sample) available *3 under planning *4 11 for other than TQFP048
*5 x37 for QFP044, x36 for SDIP042 *6 No low-speed mode for types other than TQFP048 *7 Serves as AD pin, as well
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M 8-bit Single-chip Microcomputer AM1 (MN101) Series (Continue)

S . Operating . .
ROM RAM Built-in | Built-in | 1/0 | Speed Interrupt | Timer Serial AID | DIA
Categor Type h h Package . \Voltage | \nterrup \ !
ooy » (x8bit) | (x8-bit) 9 EPROM | Flash |(Pins)| (us) (V)g Sources | Counter Interfaces (g ping)| - |-CP Page
MN101C54A 2K
) 80
MN101C54C 48K 2K QFP084-P-1818E 0 0.1 451055 B-bit x5 Synchronous Type x 1
LQFPO8O-P-1414A 65 0.25 271055 | gl 2 Synchronous Type 8 ]
MN101C66D 64K 625 201055 -0l JUART x 1
. SEG32
0 coma| 84
MN101C66G 128K 4K
MN101C70C 48K 2K - 01 301036 Synchronous Type
LQFPO8O-P-1414A ; o1 | 6 0% | 181036 o0 | 8bitx6 | /Single-Master IICx1 | 16 o8
. TQFP080-P-1212D . ' ' 16-bit x 2 Synchronous Type
MN101C70G"3 128K 10K < 625 | 181036 RT x 1
LCD Driver | MN101C38A 32K 15K
o 0.1 451055 o Synchronous Type x 1
G o | - s om |aees | s RORRRD o |y
(Continue) VINI01C38C QFP100-P- 125 | 201055 [Half-Duplex UART x 1 - |-
48K
MN101C57C 2K
QFP100-P-1818B 01 451055 Synchronous Type x 1 SEG47]
LQFP100-P-1414 3 O 18| &5 |200ss | ¥ Synctrcnous fype | 16 cows %
MN101C57D 64K
* Synchronous Type/
MN101C73A "1 32K 15K
LQFP064-P-1414 55 % ) UART x 2 12 SEG3 gg
+3 8-bit x5 Synchronous Type CoM4
MN101C73D - 0.1 301036 . ISingle-Master I2C x 1
64K 2K —— 0235 | 18t036 16-bit x 2
MN101C74D *1 Synchronous Type/
LQFP100-P-1414"3 1 625 | 181036 UART x 2 SEG4T
MN101C74F "3 96K 4K o O 86 26 Synchronous Type 16 102
= QFP100-P-18188 Single-Master 12C x 1 CoM4
MN101C74G 128K 6K 112C slave x 1
MN101C84A *1 32K 1K 0.1 451055 -
3 LQFPO64-P-1414 52 025 271055 18 Synchronous/lUART x1 | 8 cowsl 106
MN101C84D 64 K 2K 62.5 201055
g-bitx3 | Synchronous Type x 1 SEGL
MN101CO7A 32K 1K LQFP064-P-1414 53 271055 16 | eriixg| . Synchronous Type 5 110
o 0.25 DItX1 | alt-Duplex UART x 1 DGT
B 125 . Synchronous Type x 1, Synchro-
MN101C35D 64K 2K QFP100-P-18188 8 27085 g | IS | oo Tinel Simple FC x 1, Syncho- SEGHY | 4,
FL Driver 221055 16-bit X 1 | “noys Type/ Half-Duplex UART x 1 DGT10
ilt-i MN101C87A "1 32K 1.25K Synchronous/UART x 1 - -
Builtin Type . LQFP064-P-1414 52 2 Synchronous/ SECLH 116
MN101C87D "3 Single-Master 2Cx1 | 8 DGT10
MN101C88D 3 bk 2K o' b | sowss Bbitx5
. B 01 .5 1‘; 55 16-bit x 1| Synchronous/UART x 2 Seess
MN101C88F 3 96 K QFP100-P-1818B 88 ’ ’ : 22 Synchronous/ et 120
T 4K Single-Master 12C x 1
MN101C88G 128K
MN101CT75D "3 LQFPOSO-P-1414A 62 21 | 8DX6 | synchronous Typel | 12 SEG3Z
USB Built-in 64K - N _ o 0125 | 301036 16-bit x 2 UART x 1 S
Type 3 N 62.5 301036 8-hit x 5 Synchronous Type SEG4T| _
MN101C93D LQFP100-P-1414 82 | ehixs | ISingeMasteriCx1 | 8 o
Multiplication / 8it x 2
Division MN101C29D 64 K 15K LQFP080-P-1414A - @) 55 0.1 451055 14 ot Synchronous Type x 1 - | - -] - |18
functions improved 16-bit x 1
MN101C46F %K 3K SDIP042-P-0600C 18 130
Tegonar | Mvoicere 8K 15K | spipos2-p-0600C - 07 |35 | oz9 | 30036 | - |ebix3| PoMdimasers2 |8 | = | = | - |
MN101C47D 64K 2K LQFPOG4-P-1414
MN101E02H 160K 16K 134
30 -
3-line comb
filter for Ty | MN101E11G 3135 Synchronous Type/ 136
selector QFP084-P-1818E - 02 — o1 to 2 | 8bitx4 UART x 1 8 | — | —| -
Builtinvey | MNI0IE13G 128K 4K 35 3.465 12C Multimaster x 2 138
MN101E04G 30 140
MN101DO06F 9% K 3K -
MN101D06G 128K 4K QFP100-P-1818B 77 8-bit x 3 13 142
401055 8-hit x 1 One 1C
MN101DO6H 160 K 5K B t° e 31 |16-bitx6 dedicated 1
— 2105 19-bit x 1 One UART — —
MN101D07G 128K 4K 0 014 Selectable
LQFP112-P-2020 B 87 61 14 146
VTR Servo | MN101D07H 160 K 5K -
MN101DOSE LQFPOBO-P-1414A abitx2 150
80K 2K 5 % One IZ-C |dedicated un
MN101DO9E 8-hit x 2 154
401055 16:4it 3 - —
MN101D10F %K 25K | QFP100-P-18188 25055 19-bit x 1 _
8-hit x 3
0 m z One 12C dedicated 1 158
MN101D10G 128K 35K
Hardware task f
ware L 8-hit x 3
Multiplication / b -
Division | MN101D03D 84K 2K LQFPOSO-P-1414A 0 O |es | 0L | 40055 1 pg | BHIX6 | one2Cdedicated | g | - | - | - | 162
functions 122 201055 16-0itx2 | one UART Selectable
improved
*1 under development *2 ES (Engineering Sample) available *3 under planning 1/O: at single chip mode
Page: Please ask our sales offices about the product of '-'.
Products Panasonic
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M 16-bit Single-chip Microcomputer AM2 (MN102) Series

o o Operating ) .
ROM RAM Built-in | Built-in | 1/O | Speed Interrupt| Timer Serial AID | DIA
Category Type (<8bit) | (x8bit) Package | EpROM | Flash |(Pins)| () VOE{,a)ge Sources|Counter|  Interfaces |(Pins) (Ping)| FL |LCD|Page
abiix 9 Tto 8-bitx 2
MN102L59D 64K 2K LQFPO64-P-1414 B 02 | 52 01 2% |jehitxs Simple UART 12 168
Selectable
MN102L62G 128K 5K 0 0 80 170
602-15 451055 —
- 8-bit x 6 7,8-bit x 2
MNL02L450A 3K | LQFP100-P-1414 - % |ighitx2|  UART Selectable 174
External 48 —
ADC MN102L610B 0602825 8 -
Built-in Type 4K - - -
LQFP100-P-1414
MN102H60G 128K MLGAL00-L-1010 - 0 0,058 et x 10 7,84itx2
82 . 30t03.6 50 e UART Selectable 178
62.5 16-bit x 6 D ebitxs
MN102HB0K 256 K 10K LQFP100-P-1414 '
LQFP128-P-1818C
MN1021617 128K FLGALGS.C.1111 0 108 ehitx 16 ' 182
4K 0.05 301036 56 |16bitxs 7,8-bit x 4 12
LQFP128-P-1818C 0.1 20t03.6 2bitx 1 UART Selectable
MN102H460B External TOFP128-P-14148 - 63 186
01 8-bit X6 T8oix2
MN102L360C External 5K LQFP128-P-1818C ) - 83 625 451055 30 |iebitx2 UARg_aflfcztable 190
7, 8-bit x 2 82
8-bit x 10 :
MN102H55G 128K 4K LQFP100-P-1414 @) 82 16-bi UART Selectable 194
-bit x 6 .
7,8-it x 3
50 —
MN102H730F External TQFP128-P-1414B - 76
10K
. 7,8-bit x 4
ADC-DAC |1 6ai736 128K UART Se'mmbm - | - |198
Built-in Type _ 0.058 301036
TQFP128-P-1414A O 104 625 Ulo3. 50 8-hit x 10
MNL02H73K 256K 12K 16-bit x 5 12 4
LQFP100-P-1414A
MN102H930F MLGAL00-L.1010A *1 202
external 10K - 63 47 7-,8-hitx 5 —
MN102H950F LQFP100-P-1414 206
MN102H74D 64K
USB MN102H74F 96 K ™ _ 0.0833 8-bit x 10 7,8-hitx 4 8 — — — 1210
4K LQFP100-P-1414 0 7 625 301036 5 | ebitxa UART Selectable
MN102H74G 128K
MN102L35G 144K 5K SDIP064-P-0750C 0 - 50 | 0167 |475t0525| 27 féﬂi}txxzz 12C, UART 8 214
MN102H75K QFP084-P-1818E 66 ) 216
v it x4 7,8-bitx 2
Channel 256K 8K O 36 |igbitxo| UART Selectable P I
50 12C Muttimaster x 2 218
Selector MN102H85K SDIP064-P-0750C _ 0083 | 301036 12
384K 7-,8-hitx 3
MN102H90M or 20K QFP160-P-2828F - 11 41 |8-bitx 10 UART Selectable 220
external 12C Multimaster x 3
3dine comb filter | MN102H76G 3% % . 222
: L 313510 . 7, 8t x 1 -
for TV selection 128K 4K QFP084-P-1818E - 0.083 3465 8-bit x 10 2UART Selectable 8 | — | — | -
BuiltinVCJ | MN102H81G 30 33 1C Multimaster x 2 24
*1 under development
*2 ES (Engineering Sample) available
*3 under planning
Panasonic Products



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

; e Expanded : " ;
CPU On-Chip Built-in h I/0 | Operating | Interrupt Timer Serial AID DMA Bus
Type Performance*2 Memory Package Flash %ﬂﬁg{ﬁg'&” (Pins)| Voltage (V) | Sources |  Counter Interfaces | Converter [Contollerl  Interface  |F298
Instruction RAM ! 33 32-hit x 2 , : Data
MN103000 (16 KB QFP160-P-2826F |  — Smﬁ‘g’t’gﬂ 89 |(Tolerance=| 48 16-bitx 5 Uﬁ;gf;' 108'_bc'Lx 4ch | %é}gc'gﬁl'g“ 228
60 MIPS Data RAM - 16 KB 5%) WDT x1 DRAM Interface
(60 MHz) nstucion ROM 32bitx3  UARTICSURC x| 1o e
MN103001G :128KB LQFP100-P-1414 0 72 | 301036 | 38 16-bit x 4 UART x 1 ach - Selectable 232
Data RAM : 8 KB WDT x 1 Ccsix2 DRAM Interface
i Data.
Instruction Cache 33 32-bitx 1 2 16./32-bi
MN103002A oo {4KB QFP160-P-2826F | 26 |(Tolerance=| 30 16-bitx3 UARJLCRST'/L oA - hoh | GEERN | g
( 2) Data Cache : 4 KB +5%) WDT x1 DRAM Interface
FLGA239-C-1313
MIN103004K 40MIPS Insiruction ROM | QFP208-P-2826F 32bitx3  |UARTICSIIZC X2 1q.hitx e
(40 MH2) :256 KB 0 171 | 271036 | 72 16-bit x 6 UART x 1 16-ch 2ch delecnble 240
MN103016K DataRAM:10KB | F|GA239-C-1313 WDT x 1 CSIx5 DRAM Interface
Instruction ROM 16-bitx12 | UARTICSIIC i Dl
MN103S33N ALMIPS :512KB MBGA360-C-1313A 194 | 231027 | 125 8-bit x 20 %10 00t gop | 86D |y,
(41 MHz) Data RAM : 24 KB 25-ch Selectable
i o't WDT x1 UART x2 SDRAM Interface
Instruction ROM 16-bit x 6 UART/CSI/ 10-bit x Data
MN103S57G 1128 KB LQFP100-P-1414A Mulioh-and 73 | 301036 55 8-bit x 10 12C x2 4-ch :8-/16-bit 248
Data RAM : 16 KB AU ply-anc- WDT x 1 CSlIx3 12-ch Selectable
Multiply Saturation
10-bit x 2-ch x 2
MN103S52G LOMIPS Instruction ROM |  QFP100-P-1818 72 Iobit3phase| UARTICS [10btx 12ahx1 250
(40 MH?) :128KB 2 PWM ' 1 3
Data RAM: 4 KB 0 ] 431055 16-bit x 4 - - 1
8-hit x 8
MN103S65G LQFP08O-P-1414 252
60 WDT x1 10-bit x 2-ch x 2
Instryctlon ROM QFP084-P-1818E UART/CSI 10-hit x 6-ch x 1
MN103S83D 164 KB " 40 254
DataRAM: 2K | LQFPOBO-P-1414 X2
. 2, "
Instruction ROM 16-bit x 6 ICx1, ) 8-, and 16-bit
. 48 MIPS : ; UARTICSI x3, |  10-bitx Access
1 :512KB LQFP128-P-1818 104 65 8-bit x 10 : 4-ch 256
MN103S77N (60 MHz) Data RAM - 32 KB Q WDT»1 | UARTICSIMult-|  12<ch SDRAM Interface
Master I2C x 2 Supporting
Instruction ROM )
MN1035927 *1 :16KB ) 301036 1633\2/ fﬂ-phfse
40 MIPS Data RAM : 2 KB o} x UART/CSI  |10-bit x 2-ch x 1,
LQFP064-P-1414 49 25 b ; |- -
. (40 MHz) Instruction ROM Q lse_b?{l: 42 x1 10-bit x 6-ch x 1 28
MN103S92A :32KB
Data RAM : 2 KB WoTx1
Instruction ROM 16-bit x 12 . §
MN103S97N 1 41 MIPS :512KB | MBGAZS5.C-111A - 195 | 271036 | 106 ghitx1s | UARTCSIXT [ 10ditx |y g0 ) 8,16, and 324t | o,
(41MH2) | Data RAM:24KB WOT x1 rex2 25-¢h Access
*1 under development
*2 Dhrystone 2.1
W 32-bit Microprocessor AM33 (MN103E) Series
T CPU On-Chip Pack Built-in CExlpalndtm 10 | Operating | Interrupt Timer Serial AID DMA Bus P
ype Performance*2 Memory ackage Flash F%ﬁgt%hos” (Pins)| Voltage (V) | Sources | Counter Interfaces | Converter |Controllery  Interface age
MN103E010HRA BGA92-P-2727 hulipl-and- UART/CSI x 2
Multiply 24 LL/—}:RET:ll 10-hit x Memory Interface
133 MIPS Instruction cache F‘SallurallF(,m_ X 18 16-hit x 8 2Ccx2 8-ch Sugﬁgggl% iI16, 266
MN103E040HYB 16 KB - - oating Poin - g ) ]
(133 MHz) Data cache FLGAd24-C-ATLY (Single Precision) (To Ifrgnce “ Bbit x4 IrDA x 1 4| Access SDRAM
16 KB i 5%) WDT x1 Interface Supporting
I\Aultlply-?ntd- UART/CSI x 2 16-bit
MNZ103E0600YD ‘1 MLGA239-C-1111 Cmgl;‘e 19 UART x 1 - 270
Saturation 12Cx2
*2 Dhrystone 2.1
W 32-hit Single-chip Microcomputer ARM7 (MN1A7) Series
110 Speed Operating | Interrupt Timer Serial Bus
Type ROM RAM Package (Pins) (us) Voltage (V) | Sources Counter Interfaces AD DIA Interface Page
01 - UART x 3 10-bit x _ Data: 8-/16-/32-hit
MN1A7T0200 External External FLGA152-C-1111 40 5 231027 43 16-bit x 10 poitlied et E st 276
M 4-bit Single-chip Microcomputer MN1500 Series
ROM RAM Built-in Builtin | 1/0 | Speed | Operating | Interrupt Timer Serial AID
Type (x 8-bit) (x 4-bit) Package EPROM Flash |(Pins)| (us) | Voltage (V) | Sources | Counter Interfaces  |(ping)| L |LCD|Page
MNL5G1601 16K 512 LQFP0B4-P-1414 ) » goitxg | DOISTRE] g O | 280
05 301055
MN15G0202 2K 1.0 241055
128 SOP020-P-0300D 0 - 5| 20 201055 3 8bit x2 4| -] - |
MN15G0402 4K -
MN15G0804 8K 512 QFP044-P-1010E 0 3% 2:3? g-g to gg 8-hit x 3 - O | 284
*2 ES (Engineering Sample) available
Products Panasonic
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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

m Application

[ ]
() e S
| - em
I

mlm [H = =

1:

M1 8-hit
SERIES

AM1 iMN101i Series



1 MN101C273

I 7ype MN101C273
I Rom (x8-bit) 4K
I RAM (x8-bit) 05K
I pac kage SDIP028-P-0400D *Lead-free
(Conventional Package) (SDIP028-P-0400)
I Minimum Instruction 0.238 us(at 2.7V t0 5.5V, 8.39 MHz)
Execution Time 1.00 us (at 2.0V to 5.5V, 2 MHz)*
* The lower limit for operation guarantee for EPROM built-in typeis2.7 V.
Interrupts + RESET + Watchdog « External 0 « External 1 « Timer 2 « Timer 3 + Serial 0 « A/D conversion finish
Timer Counter Timer counter 2 : 8-bit x 1 (square-wave/8-hit PWM output, event count, synchronous output event)
Clock Source «weweesssseeens 1/1, 1/4 of system clock frequency; external clock input
[NtErrupt SOUrCe s coincidence with compare register 2
Timer counter 3 : 8-hit x 1
(square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock Source - eeweesmsssenees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NEErTUPt SOUrCE «++reeveevssees coincidence with compare register 3
Timer counter 2, 3 can be cascade-connected.
Watchdog timer
[NEErTUPt SOUFCE «++revveesssees 1/1048576 of system clock frequency
i Serial Interface Serial 0 : synchronous type/simple UART (half-duplex) x 1
Clock source s wwweesmssseeees 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3
i I/O Pins 1/0 16 | « Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
Input 6 | +Common use * Specified pull-up resistor available
AID Inputs 10-bit x 4-ch. (with S/H)

Special Ports

Remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition Unit
min | typ | max
Operating supply current IDD1 fosc = 8.39 MHz, VDD =5V 10 25 mA
Supply current at HALT IDD2 fosc =8.39 MHz, VDD =5V 12 3 mA
VDD =5V, Ta=25°C 2 nLA
Supply current at STOP IDD3
VDD =5V, Ta=-40°C to +85°C 20 nLA

12
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MN101C27301

I pin Assignment

() :Conventional Package

P27,NRST —{1 -~ 28} vDbD
P20,IRQ0 —> ZO 27 k— 0sC1
PSO,LEDO <—| 3 26 |— 0OSC2
PSLLED1 <> 4 25 k— MMOD
P82,LED2 <— 5 24 k— P14
P83,LED3 <— 6 23 k— P13,TMIO3
P84LED4A <7 yuioicors 22 k= P12, TMIO2
P85,LED5 <—| 8 21 k— P11
P86,LED6 <—{ 9 20 k— P10,RMOUT
P87,LED7 <—| 10 19 k— PA3,AN3
P00,SBO <—{ 11 18 k— PA2,AN2
PO1,SBI <—| 12 17 k— PA1,AN1
P02,SBT <—{ 13 16 k— PAO0,ANO
VSS —| 14 15 k— P21,IRQL,SENS
SDIP028-P-0400D *Lead-free
(SDIP028-P-0400)
Support Tool
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C27-SDIP028-P-0400
I EprROM Built-in Type Type MN101CP273
ROM (x 8-hit) 4K
RAM (x 8-bit) 05K
Minimum instruction execution time 0.238 us(at 2.7V t0 5.5V, 8.39 MHz)
Package SDIP028-P-0400D *Lead-free
(Conventional Package) (SD1P028-P-0400)

MADOOOO1DEM

Panasonic 13



1 MN101C425 , MN101C427

Type MN101C425 MN101C427
ROM (x8-bit) 8K 16K
RAM (x8-bit) 025K 05K

Package
(Conventional Package)

SDIP042-P-0600C *Leac-free TQFP(48-P-0707B *Lead-iree | QFP(44-P-1010F *Lead-free
(SDIP042-P-0600)

Minimum Instruction

0.10 us (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 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 (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)

14

Special Ports

Buzzer output, remote control carrier signal output, high-current drive port
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MN101C425 , MN101C427 1

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 fx =32.768 kHz, VDD =3V 100 LA
IDD4 fx =32.768 kHz, VDD = 3 V, Ta = 25°C 8 LA
Supply current at HALT
IDD5 fx = 32.768 kHz, VDD = 3 V, 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
g
0=zg5888 aa2o388
gggzez EEEgzez
ggegaafifes BEEERNNRREEEE
b FO N RN LTI
P02 33 a0 RIS A SR ] SRIRNERALNER
waEms Sl b e b Mo
™io2pi2 £ $ 3 pASANS P66 <3| 36 20k— P02.SBTO P66 <39 22— P02,SBTO
TMIg}giZ: g %i :gﬁg,ﬁzg P67 <—{37 19k—> PO1,SBIO,RXD P67 <140 21 k—> PO1.SBIO.RXD
Reakse 1% e m e P70 <38 MN101C425 18k—> P00,SBOO.TXD D MN101C425 20 [ PO0.SBOOTXD
IRQLP2I —3 1] 32 k—PALANI NRST.P27 <39 MN101C427 17— NC. NRSThyy <2 MN101C427 Hex
R 3 i3 30 ES oot MMOD —40 1o Vss MMOD —3 44 17—,
gg; P b %8 : gg;{gg; LED7,P87 <—41 I5j—0sCl1 LED7,P87 <—{45 16k— osci
<115 28 k—> 8 LEDG6,P86 <—{ 42 14— 0SC2 [
by e T LEDS PSS <43 13— Vo LEDS i8S < Z?O Vo
P65 <1 18 25 k—> P85,LED5 LED4,P84 <—>{44 12— PA7,AN7 LED4,P84 <—{48 o — «l3— PA7,AN7
MR HEsaa
wrf Sl P T T
EEEEZEEZ223 FEELEEEEE LT
i01Ca2? EEEIECEREE
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 ps (at 2.7V to 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 1 5



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)*
* 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 * 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 «ewssseeeessseees 1/1, 1/4 of system clock frequency; external clock input
Interrupt SOUICE «++++wwesvsvees 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 «eeeeeseeeeseseeens 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt source - weeeveseee 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 «eeeeeseveseneees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[nterrupt SOUrce - sessseeeee coincidence with compare register 4

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

Clock SOurce «wwssseeessseees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency
Interrupt SOUICE -+ +wwwsvsevees coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt Source - weeeveseee 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 «eeevverienseens 1/2, 1/4, 1/16 of system clock frequency; pulse output of timer counter 3
I 10 Pins /10 26 | *Common use: 16 * 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

16 Panasonic MADOOOO3EEM



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
558558
SEEEEE
ggs8aasgTIodz
A A A A A AR A A A
P64 <> 34 22k—> P10,RMOUT
P65 <> 35 21k—> P06,BUZZER
P66 < 36 20k—> P02,SBTO
P67 <—{37 19k—> P01,SBIO,RXD
P70 <—>{38 18— P00,SBO0,TXD
NRST,P27 <—{ 39 MN101C457 17— N.C.
MMOD —{ 40 16— Vss
LED7,P87 <—{ 41 15k— 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
ShToEazEssS
AoR8ZZzzZzz2ZzZ
HEEEI<S<EI<<L<
QFP044-P-1010F *Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C42-QFP044-P-1010
I EPROM Built-in Type Type MN10ICP457BF
ROM (x 8-bit) 16K
RAM (x 8-bit) 05K

MADO0OOO3EEM

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

Execution Time

I 1ype MN101C539

I rom (x8-bit) 24K (External memory can not be expanded)
I Ram (x8-bit) 0.5K (External memory can not be expanded)
I Package TQFP048-P-07078 *Lead-free

I Minimum mstruction

High speed mode: 0.10 us (at 4.5V to 5.5V, 20 MHz)
0.238 us (at 2.7V t0 5.5V, 8.39 MHz)
1.00 us (at 2.0V to 5.5V, 4 MHz)*
Low speed mode: 61.04 us (at 2.0V to 5.5V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in typeis 2.7 V.

i Interrupts

* RESET +Watchdog e External 0 e« External 1 e« External 2 e« 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 SOUrCe «weseesssesnennss 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
[NtErrupt SOUrCe - coincidence with compare register 2

Timer counter 3 : 8-hit x 1 (square-wave output, event count, generation of remote control carrier)

Clock SOUrCe «wesseesssesnennns 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
Interrupt SOUrce s coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-hit freerun timer

Clock SOUrCe «weseesseessenans 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
[NtErrupt SOUrCe e coincidence with compare register 6

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

Clock Source «ewweesmsssenees 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
[NEErTUPL SOUFCE «++vevveesssees coincidence with compare register 7 (2 lines)
Time base timer (one-minute count setting)
Clock SoUrce «eeeeessssseeees 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
[NtErrupt SOUrCe -+ wweweevvees: 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
[NEErTUPL SOUFCE «++vevveesssees 1/65536, 1/262144, 1/1048576 of system clock frequency
I Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock Source «weweesssseeene 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/O Pins I/0 36 | *Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)
Input 4 | «Commonuse ¢ Specified pull-up resistor available

18
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MN101C539 1

A/D Inputs

10-bit x 8-ch. (with SIH)

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 = 3V 20 70 UA
IDD4 fx = 32.768 kHz, VDD = 3V, Ta= 25°C 2 6 UA
Supply current at HALT
IDD5 fx = 32.768 kHz, VDD = 3V, Ta= -40°C to +85°C 15 UA
VDD =5V, Ta=25°C 2 nLA
Supply current at STOP IDD6
VDD =5V, Ta=-40°C to +85°C 20 LA
ey -
Pin Assignment %
n
92:883382%%9
VYUYEEETZEEEE
gangaa;aggga
SRIBSTIIIRER
KEY4/P64 <37 24|<—> P1O/RMOUT/TM7PWM
KEY5/P65 <38 23|<—> PO6/BUZZER
KEY6/P66 <39 22 k—> PO2/SBTO
KEY7/P67 <—{40 21[<— POY/SBIO/RXD
P70 <41 20 fk—> POO/SBOO/TXD
P71 <42 19— X0
NRST/P27 < 43 MN101C539 18— XI
MMOD —{ 44 17— Vg
LED7/P87 <45 16 k— OSC1
LED6/P86 <— 46 15— 0SC2
LEDS/P85 <47 Q 14— Vpp
LED4/P84 <—{48 o < ~13K— PA7/AN7
ANMTODON0O A
EEEERSISsaaE
naag 2232322
WU cg<<<<<

Support Tool

TQFP048-P-0707B *

Lead-free

i In-circuit Emulator

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

I EPROM Built-in Type

MADOOOO4DEM

Type MN101CP539HT
ROM (x 8-bit) 24K
RAM (x 8-bit) 0.5K

Minimum instruction execution time

High speed mode: 0.10 s (at 4.5V to 5.5V, 20 MHz)
0.238 us(at 2.7V t0 5.5V, 8.39 MHz)
1.00 s (at 2.7V to 5.5V, 4 MHz)

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

Package

TQFPO48-P-07078 *Leatree

Panasonic
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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)

20 Panasonic MADO0OOSEEM



MN101C309 , MN101C30A I

i Serial Interface

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

Clock source

--------------------- 172, 1/4, 1716 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type X 1

Clock source

--------------------- 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 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 18 LA
VDD =5V, Ta=25°C 2 LA
Supply current at STOP IDD4
VDD =5V, Ta=-40°C to +85°C 20 LA
See the next page for pin assignment and support tool.
MADO000SEEM Panasonic 21



I pin Assignment

8858
TEE
2% cunsaa=-clSnm
EEEES223222222SBIE
T eTgutTaodsgdod s
ii<<i§§§i§ﬁ§22&&
SDOIAPH ¢ B E SR ITITIAER LRI A
SDO5,A13,P75 <—3{ 50 3K—> PSOWE
SDO6,A14,PT6 <—>1 51 3IK—— P24IRQ4
SDO7,A15,P77 <—>{ 52 30 P23,IRQ3
LED7,D7,P87 <—>{53 29 P22,IRQ2
LED6,D6,P86 <—>1 54 28— P21IRQLSENS
LEDS5,D5,P85 <—>1 55 27l6—— P20,IRQO
LED4,D4,P84 <—>1 56 26<—> P14,TM4IO
LED3,D3,P83 <—> 57 MN101C309 25— PI13,TM310
LED2,D2,P82 <—>{ 53 MN101C30A 24— PI2TM2I0
LEDI,DI,P81 <—>|59 23K—> P11,TMIIO
LEDO0,D0,P80 <—>{ 60 22— P10,TMOIO,RMOUT
VREF- 61 21— P27,RST
ANOPAO —>{ 62 20— P06,BUZZER,DK
ANI,PAl —> 63 19&<—> SBT1,P05
AN2PA2 —> 64 18/<—> SBII,P04
(©) w4 e o 1T SBOLPO3
0 S & o o s 5 %0
Z Z Z Z Z > Z38cd
< € < < < @ a =
w2
R
LQFP064-P-1414 *Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C/D+PX-PRB101C30-LQFP064-P-1414
i EPROM Built-in Type Type MNI101CP30ABL
ROM (x 8-bit) 32K
RAM (x 8-bit) 15K
Minimum instruction execution time 0.10 us (at 4.5V to 5.5V, 20 MHz)
0.238us (at 2.7V t0 5.5V, § MHz)
Package LQFP064-P-1414 Leadfree
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1 MN101C28A , MN101C28C , MN101C28D ,
MN101C28F , MN101C28L

i Type MNI101C28A MN101C28C MN101C28D MNI101C28F MN101C28L

I Rom (x8-bit) 2K &K 64K 9 K % 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 s (at 2.0 Vto 5.5V, 2 MHz)*

125 us (at 2.0 Vto 5.5V, 32.768 kHz)*
* The lower limit for operation guarantee for EPROM built-in type is 2.3 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 = ewwseeevesessees 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt SOUrce - +eweseeees coincidence with compare register 0

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

Clock SOUTce «++eeeesssevveesseee 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt SOUrce - ewsseeeees 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 = ewwseeevesessens 1/1, 1/4 of system clock frequency; 1/1 of XI 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 -« ewwseeevesesses 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequencys;
external clock input
Interrupt SOUrce - ewsseeeees 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 s wevessseeveessee 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
Interrupt Source -« wweeeee coincidence with compare register 4

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

Clock Source = ewwseeevesesses 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 -« ewseee 1/65536, 1/262144, 1/1048576 of system clock frequency (ROM option)
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MN101C28A , MN101C28C , MN101C28D 1

MN101C28F , MN101C28L

i Serial Interface

Serial 0 : synchronous type/simple UART (half-duplex) x 1

Clock source

Serial 1 : synchronous type X 1

Clock source

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

Clock source

172, 1/4, 1/16 of system clock frequency; output of timer counter 3

1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3

1/4, 1/8, 1/16, 1/32 of system clock frequency; 1/4 of timer counter 0 frequency

i I/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

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 25 50 mA
Operating supply current

IDD2 fx =32.768 kHz, VDD =3V 40 120 LA
fx = 32.768 kHz, VDD = 3 V, Ta = 25°C 4 8 LA

Supply current at HALT IDD3
fx =32.768 kHz, VDD =3V, Ta = 85°C 20 HLA
VDD =5V, Ta =25°C 1 LA

Supply current at STOP IDD4
VDD =5V, Ta=-40°C to +85°C 30 LA

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

A3
A2
Al
A0
Al7
Al6
s

RE

WE
KEY7
KEY6
KEY5
KEY4
KEY3
KEY2
KEY1
KEYO
DKDMA
STDMA
LDDMA

60 [&——>P63,A3
59 (<> P62,
58 [<—> P61
57 |K—> P60,
56 [<—>P54.
55 [<—>P53
54 1K—> P52

P64,A4 <—> 61
P65,A5 <—> 62
P66,A6 <> 63
P67T.AT <—> 64

SDO0.P70.A8 <—>1 65
SDO1P71.A9 <—>{ 66

SDO2.P72.A10 <—>{ 67

SDO3.PT3.AI1 <—>{ 68

SDO4.PT4,A12 &<—3{ 69

SDOS.P75.A13 <—3{ 70

SDO6.P76.A14 <—>{ 71

SDOT.PT7.AIS <—>{ 72

P87.LED7.D7 <—>{ 73
P86,LED6.D6 <—>| 74
P85,LEDS.DS <—>{ 75
P84,LED4.D4 <—>| 76
P83LED3.D3 <—>{ 77
P82,LED2,D2 <—>| 78
P8I,LEDI,DI €<—>{ 79
P80,LED0,D0 <—>{80

53 [K<—>P51
52 (<> P50,
51 [&—> P47,
50 [&——> P46,
49 K—> P45,
48 K—> P44,
47 K—>P43,
46 [<—> P42
45 |&—> P41
44 |<—> P40,
43 (&> P37
42 |&<—> P36,

0 |<—> BT.P34

9 |<—> BRP33
38 [<—> SBT2.P32
37 [&—> SBI2.P31
36 [<—> SBO2.P30
35 [€—— IRQ4,P24
34 |€&—— IRQ3,P23

MN101C28A 33 |&—— IRQ2.P22
MN101C28C 32 |[&—— SENS,IRQIP21
MN101C28D S IRQOPO

30 [€<—> TM4IO P14
MN101C28F 29 K—> TM3IOPI3
MN101C28L 28 |€<—> TM2I0,P12

27 [¢<—> TMIIO P11

26 [<—> RMOUT,TMOIO,P10
25 [€—— RST,P27

24 [€—> DK BUZZER P06

23 [<—> SBT1.POS

2 [<—> SBILPO4

1 |&—> sBO1.PO3

PAl —>3

VREF-
ANO,
N1
N2,

AN3,
AN4,
AN,

Al
Al

wea S ZS0XTHEen®ag
R - -]
EEEEQ3ERREERE
S~ 00 23 3S¢
z z > =225
<< 223

PR

E"“

LQFPO80-P-1414A *Lead-free

TQFP080-P-12

12D *Lead-free [MN101C28A/28C/28D)]

(TQFP080-P-1212C)

Support Tool

() :Conventional Package

<<=
zZ 3z
comzToo—-o 830
~ o nod P R I I~ =y =)
ma-oc=20x2 Dbz oa2
C LT CCZZZ MMM MYMEEUEYZZZ
Cd T EiEEeEYSTSSISSTFRER
11111111121111111111:&
FEEEEEEEEEE R EEE R
P64.Ad <—>{ 64 42 [€—> NBT,P34
P65,A5 <—>| 65 41 |€<—> NBR,P33
P66,A6 <—>| 66 40 |€—> SBT2,P32
P67.A7 <—>| 67 39 |&—> SBI2,P31
SDO0.P70.A8 <> 68 33 K—> SBO2.P30IRQ4.P24
SDO1,P71,A9 <> 69 37 |&—— IRQ4.P24
SDO2,P72,A10 €—>{ 70 36 [€—— IRQ3,P23
SDO3,PT3,A11 €<—>{ 71 35 [€—— IRQ2,P22
SDO4,PT4,A12 <—>{ 72 34 [€—— SENS.IRQI,P21
MN101C28A
SDOS5,P75,A13 <—>{ 73 33 |€<—— IRQO.P20
SDOG6.P76,A14 <—>{ 74 MN101C28C 32 NC.
SDO7,P77,A15 €<—>{ 75 MN101C28D 31 |<—> TM4IO.P14
N.C. 76 30 [€<—> TM3I0.P13
P87.LED7.D7 <—>{ 77 29 [€—> TM2I0.,P12
P86,LED6.D6 <—>{ 78 28 [€—> TMIIO,P11
P85,LED5.D5 <—>{ 79 27 [€——> RMOUT,TMOIO,P10
P84,LED4,D4 <—>| 80 26 |€—— NRST.P27
P83,LED3,D3 <—>1 81 25 |€—> NDK.BUZZER.P06
P82,LED2,D2 <—>| 82 24 |€—> SBT1.P0S
P8I,LEDIDI <—>{ 83 23 |<—> SBILPO4
P80,.LED0,D0 €—>| SAO 22 |€&—> SBO1,P03
S mTners®a g =
L am v morm %o S D ST Imen 2 g L &
LSo-ooIven oyl oYRoQsS sy
BfffsfssdbezZgyger®geses
3 iddFdigaz” 00 28s$
Z Z 727277227 ~> =222 &
SE2LLLLD < 223
PR
ISl

QFP084-P-1818E *Lead-iree

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

26

Type MN101CP28DBF , MN101CP28DAL , MN101CP28DHT ,
MN101CP28LAL
ROM (x 8-bit) 64 K/64K/64K/96K

RAM (x 8-bit)

2K/2K/2K/10K

Minimum instruction execution time

0.10 us (at 4.5V to 5.5V, 20 MHz)
0.238 ps (at 2.6 V to 5.5V, 8.39 MHz)
0.333 pus (at2.3Vto 5.5V, 6 MHz)

Package

(Conventional Package)

[All lead-free] LQFP080-P-1414A, TQFPOS0-P-1212D, QFP084-P-1818E
(TQFP0S0-P-1212C)

Panasonic
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MN101C28A , MN101C28C , MN101C28D [
MN101C28F , MN101C28L
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1 MN101C51F

I Type MN101CSIF

I Rom (x8-bit) 96 K (External memory can be expanded)

T Ram (x8-bit) 6 K (External memory can be expanded)

I Package LQFP0S0-P-1414A *Lead-free

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

0.333 s (2.3 V t0 5.5 V, 6 MHz)
1.00 s 2.0V to 5.5V, 2 MHz)
125 us (2.0 V 10 5.5V, 32.768 kHz)

I Interrupts * RESET » Watchdog  External O * External 1 « External 2 « External 3  External 4 + Timer 0
¢ Timer 1 * Timer 2 * Timer 3 * Timer 4 * Timer 5 ¢ Time Base ¢ Serial 0 ¢ Serial 1 ¢ Serial 2

o 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 «wevessseeeesssee 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 «eewesseeesessens 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
Interrupt source -« e 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 «ewesssseeesessens 1/1, 1/4 of system 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 «swewessseeeesssee 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 «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-seeeseeeeeseeees 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 -« eweseseeee coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
Interrupt Source -+« ewsseeeee: 1/1048576 of system clock frequency
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MN101C51F

i Serial Interface

Serial 0 : synchronous type/simple UART (half-duplex) X 1
Clock SOUICe «sewesssevessseee 1/2, 1/4, 1716 of system clock frequency; 1/2 of timer counter 3 frequency

Serial 1 : synchronous type X 1
Clock source «eeeseseeenesseee 172, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency

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

Clock SOUICe «sewevesevessseee 1/4,1/8, 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

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc =20 MHz, VDD =5V 50 mA
Operating supply current

IDD2 fx =32.768 kHz, VDD =3V 120 LA
fx =32.768 kHz, VDD =3V, Ta=25°C 8 LA

Supply current at HALT IDD3
fx =32.768 kHz, VDD =3V, Ta=85°C 20 LA
VDD =5V, Ta=25°C 1 LA

Supply current at STOP IDD4
VDD =5V, Ta=85°C 30 LA

See the next page for pin assignment and support tool.
MADO0007FEM
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Pin Assignment

Support Tool

£
B
%<
e SSQESSSE‘EE‘E
2235229855258 528 8218
ddogdFdddtsidiTad_Seaw
ELELELLLLEdddadddiinas
P64,A4 <—>( 61 40 &<—> BT.P34
P65.AS <—>( 62 39 |<—> BRP33
P66,A6 <—>1 63 38 K—> SBT2,P32
P67,A7 <—>{64 37 K—> SBI2,P31
P70,A8 <—>{65 36 K—> SBO2,P30
P71,A9 <—>{66 35 [€—— IRQ4,P24
P72,A10 <—>{67 34 [€—— IRQ3,P23
PT3AII<—>68 3 [&—— IRQ2P22
PT4AI2 <—> 69 32 [€—— SENS,IRQ1P21
P75,A13 <—{ 70 31 [&—— IRQU,P20
PT6,A14<—3{ 71 MN101C51F 30 [<—> TM4IO P14
PT7,AIS <—> 72 20 K—> TM3IO,P13
P87,LED7,D7 <—> 73 28 {<—> TM2I0,P12
PS6,LED6,D6 <—> 74 27 [&—> TMIIO,P11
P85.LEDS,DS <—>1 75 26 [€&—> RMOUT,TMOIO,P10
P84,LED4,D4 <—> 76 25 |K—— RST,P27
P83,LED3,D3 <—> 77 24 |&—> DK,BUZZER P06
P82LED2D2 <—> 78 23 |K—> SBTI1,P05
P81,LEDI.DI €«<—>{ 79 22 |K—> SBI1,P04
P80,LED0,D0 <—>{ 80 21 |&<—> SBOIL,P03
O— MMt meo e~ 2222 X2y
§EZZ:i228:2589387%EE88
522522225 > BB
<< << << << n 2w
e £
S

LQFP080-P-1414A "Lead-free

30

In-circuit Emulator

PX-ICE101C/D+PX-PRB101C51-LQFP080-P-1414A

Panasonic
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1 MN101C61D, MN101C61G

Timer counter 0 : 8-bit X 1

i Type MN101C61D (under development) MNI101C61G
I Rom (x8-bit) 64K 128K
I RAM (x8-bit) 3K 12K
I Package TQFP0S0-P-1212D *Lead-frec
i Minimum Instruction Standard: 0.1 us (at 2.5V to 3.6 V, 20 MHz)
Execution Time 0.2 us (at 2.1V to 3.6 V, 10 MHz)
0.5us (at 1.8 Vto 3.6V, 4 MHz)*
125 us (at 1.8 Vt0 3.6 V, 32 kHz)*
Double speed: 0.1 s (at 2.5V to 3.6 V, 10 MHz)
0.2ps (at2.1Vto3.6V,5MHz)
0.5us (at 1.8 Vto 3.6V, 2 MHz)*
62.5 us (at 1.8 V to 3.6 V, 32 kHz)*
* The operation guarantee range for flash memory built-in type is 2.2V to 3.0 Vor 2.7V to 3.6 V.
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 ¢ Time base
* Serial 0 reception e Serial 0 transmission e 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

32

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

Clock SOurce «wseeseeseessenseene 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 «eweeeeeees coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock SOUICe «+seeseerersseneene 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 - weeeees 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 SOUIce «wseeseerewssenseene 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 «eweevseeees coincidence with compare register 2

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

Clock SOurce «eeeesseeeeesseees 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 «eweeeseeees 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 ++sseeseereessenseene 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

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 «++esveseereenensenee 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 «-swewessseeees coincidence with compare register 5

Panasonic MADO0009EEM



MN101C61D, MN101C61G U

I Timer Counter (Continue)

Timer counter 6 : 8-bit freerun timer

Clock source «eeweesereseneens 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 «+wwvssseeeee 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 «eseeseesseeseene 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 «eeeeeeees coincidence with compare register 7 (2 lines)

Time base timer (one-minute count setting)

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

Interrupt Source - eeeeee 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer

Interrupt source «weeees 1/65536, 1/262144, 1/1048576 of system clock frequency

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

i Serial Interface

Serial 0 : synchronous type / UART (full-duplex) x 1
Clock source - eeeseeseresesnees 172, 1/4 of system clock frequency; pulse output of timer counter 5;
1/2, 1/4, 1716, 1/64 of OSC oscillation clock frequency

Serial 1 : synchronous type / UART (full-duplex) x 1
Clock Source «wewessseeeeesse 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 2 : synchronous type X 1
Clock Source «wwessseeeeesse 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;
172, 1/4, 1116, 1/32 of OSC oscillation clock frequency

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

Clock source - eeeseesermsesnees 172, 1/4 of system clock frequency; pulse output of timer counter 3;
1/2, 1/4, 1716, 1/32 of OSC oscillation clock frequency
I I/0 Pins /0 62 | +Common use *Specified pull-up resistor available ¢ Input/output selectable (bit unit)
Input 6 » Common use * Specified pull-up resistor available

LY Inputs

10-Bit x 6-ch. (with S/H)

I Special Ports

MADO000O9EEM

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

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 =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
IDD5 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 =18V t0 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

I pin Assignment
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TQFP080-P-1212D *Lead-ree

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

MN101C61D, MN101C61G U

i In-circuit Emulator

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

I Flash Memory Built-in Type

MADO000O9EEM

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

Minimum instruction execution time

0.1us (at2.7Vto 3.6V, 20 MHz)
0.2 us (at 2.7 Vto 3.6 V, 10 MHz)
0.5us (at2.7Vto 3.6V, 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 (at2.5Vt03.0V,20 MHz)
0.2us (at2.2Vto3.0V, 10 MHz)
0.5us (at2.2Vto 3.0V, 4 MHz)

125 us (at 2.2 Vto 3.0 V, 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

36

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 MADO00020FEM



MN101C62D, MN101C62F [

i 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 - eesveseeveeeseee 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
[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)
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 =5 V 15(20) | 30(40) | mA
Operatingsupplycurrent
IDD2 fx =32 kHz, VDD =3V 30(50) |60(120)| pA
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
IDDS VDD =5V, Ta=25°C 2 LA
Supply currentat STOP
IDD6 VDD =5V, Ta=85°C 50 nA

() : Flash memory built-in type

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

VDD2
2
Al6
NCS
'NRE
0 &—>P50/NWE
KEY7
KEY6
KEYS

5 €—>P54/A17

60 [€—>P63/A03
9 [€—>P62/A02
8 [€—>P61/A01
7 €—>P60/A00
2 [&—> P52
1 e—>P51,

KEY4

KEY3

’KEY2

KEY1
0/KEYO

SBTOB

43 fe—> P41
42 fe—> P40
41 fe—>P35

P64/A04 &<—>) 61
P65/A05 «—3 62
P66/A06 <—>) 63
P67/A07 «—>) 64

P70SDO0/AO8 &—— 65
P71/SDOI/A09 &——>| 66
P72/SD02/A10 €—>{ 67
P73/SD03/A11 €—> 68

PTAISDO4/AL2 &—3 69 MN101C62D

P75/SD0S/A13 &—>) 70

P76/SD06/A14 &—>) 71

MN101C62F

P77/SDOTIALS «—>f 72

P87/LEDT/D7 &—3>| 73

MN101CF62G

PS6/LEDG6/D6 «—>| 74
P8S/LEDS/DS «—> 75
P84/LED4/D4 &<—3) 76
P83/LED3/D3 «—>{ 77
P82/LED2/D2 «—>| 78
PSI/LEDI/D1 &—3) 79
PSO/LEDO/DO &——3| 80

Support Tool

40 J&—> TMSIO/RXDOB/SBIOB/P34
30 Jk——> TM4I0/TXDOB/SBOOB/P33
38 ks SCL/SBT2/P32

37 kk—s SBI2/P31

36 k—> SDA/SBO2/P30

35 [k—> TRQ4/P24

34 le—> TRQ3/P23

ks RQUP2

k> ACZIRQUP2L

31 k—> IRQU/P20

30 je—> TMTI0PI4

20 je—> TM3I0/P13

28 |k—> TM210/P12

27 |e—> TMIIOPII

26 |&——> RMOUT/TMOIOP10

25 |&—> NDK/BUZZER/P06

24 fe—> SBTI/POS

23 |¢——> RXDI/SBII/PO4

2 [¢—> TXDI/SBOI/PO3

21 fg—> SBTOA/PO2

PA0 <—>2
PAl «—>|3

VSS3

ANOY
ANI1
AN2/
AN3,
AN4/
ANS,
ANG/
AN7/
VRI

NRST/P27 ——>]

TXDOA/SBO0A/PO0 €—>
RXDOA/SBIOA/PO1 €—>{ 20

LQFPO080-P-1414A *Lead-free

i In-circuit Emulator

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

i Flash Memory Built-in Type

38

Type MNI101CF62G

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 us (at 2.7V to 5.5V, § MHz)
1.0 us (at2.5Vto5.5V,2MHz)
125 us (at 2.5V to 5.5V, 32 kHz)
Double speed: 0.125 ps (at 4.5V to 5.5V, 20 MHz)
0.25ps (at 3.0 Vto 5.5V, § MHz)
62.5 us (at 2.7 Vto 5.5V, 32 kHz)

Package

LQFP080-P-1414A *Lead-frec

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

40

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 MADO0036FEM



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 «-wweeee 1/65536, 1/262144, 1/1048576 of system clock frequency

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

i Serial Interface

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

Serial 1 : synchronous type / UART (full-duplex) x 1
Clock Source «wweseseeeessseees 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 2 : synchronous type X 1
Clock SOUrce «eweseseevesssees 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 3 : synchronous type/single-master I2C x 1
Clock source «ewwemsesseeenns 1/2, 1/4 of system clock frequency; pulse output of timer counter 3;
1/2, 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

T /0 Pins 110

62 | +Common use e Specified pull-up resistor available ¢ Input/output selectable (bit unit)

Input

7 * Common use * Specified pull-up resistor available

I A/D Inputs

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

I Special Ports

MADO00036FEM

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

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 =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 ol e
O_Nm mmmmm 9o xnenxag
EITI2IZEYLB008%288E¢
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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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Support Tool

MN101C67D, MN101C67G U

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C67-TQFP080-P-1212-M

i Flash Memory Built-in Type

MADO00036FEM

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

Panasonic
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EI MN101E16K, MN101E16L, MN101E16M

Type MNI101E16K MNI101E16L (under planning) MN101E16M (under development)
ROM (x8-bit) 256 K 320K 384K
External memory can be expanded
I RaM (x8-bit) 12K 14K 0K
External memory can be expanded
Package QFP100-P-1818B *Lead-frec LQFP100-P-1414 *Lead-frec (under development)
Minimum Instruction 0.0588 s (at 2.7V t0 3.6 V, 17 MHz at internal 2,4,8 times oscillation used)
Execution Time 0.1 ws (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 (3 systems) e Serial 4 (2 systems)
* Automatic transfer finish (2 systems) * A/D conversion finish ¢ Key interrupts
i Timer counter 0 : 8-bit X 1 (square-wave/8-bit PWM output, event count, simple pulse width measurement, real time

44

Timer Counter

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 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 - -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 - seeeseeeveseeees 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, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of X1 oscillation clock frequency
Interrupt Source - e coincidence with compare register 6

Panasonic MADO00046AEM



MN101E16K, MN101E16L, 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 wweeeeessssssssseeees 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

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

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1
Clock source «ervvesesenne 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 «ereverisneene 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

i 1/0 Pins 110 22 | (5 VIF port) Common use ¢ Specified pull-up resistor available * Input/output selectable (bit unit)
63 | (3 VIFport) Common use ¢ Specified pull-up resistor available ¢ Input/output selectable (bit unit)
A/D Inputs 10-bit x 8-ch. (with S/H)

Special Ports

Buzzer output, high-current drive port

i Electrical Characteristics
Supply current

MADO00046AEM
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See the next page for electrical characteristics, pin assignment and support tool.
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I pin Assignment
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e I TS
A A AL AL AL AL AL A A A A AP A A A AR AR AR A A
,,,,,,,,,,,,,, [t eereezc8edclc8aabaasdadan
I T SBOOB/TXDOB/PO0 <—>{76 | 50 |«—> P63/KEY3/ALL
| SBIOB/ RXDOB/PO1 <—>) 77 } 19 |«—> P6UKEY2/A10
| SBTOB/P92 <—>|7s | 15 |«—> P6I/KEY1/A9
| SBO3B/SDA3B/P93 <—>{79 | 47|€—> P6U/KEY0/ A8
I SBI3B/P94 <—>{ 50 } 16 |[€—> P57/A7
| SBT3BISCL3BPYS <—>s1 | 15 [¢<—> P56/A6
| SBO2B/SDA2B/PD0 <—>{s2 | 11 |€<—> Ps5/AS
} SBI2B/PDI <—>{ 3 } 43 |e—>P54/a4
| SBT2B/SCL2B/PD2 <—>ss | 42 |«—> P53/A3
I IRQOB/PD3 <—> s | 41 |[«—> P52/A2
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ol MNTOIETeL =,
& 38 9
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I AN2/PA2 <—>{ o4 | 32 |<—> P31/SBII/RXDI
! AN3/PA3 <—>fos } 31 |<—> P30/SBOI/TXDI
| AN4/PA4 <—>] 96 | 30 |<—> P25/IRQS
I ANS/PAS <—>{o7 | 29 |[«—> P24/IRQ4
} AN6/PAG <—>] o5 | 28 |<—> P23/IRQ3A
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L______vREFr ——w!O 26 |<—> P2I/IRQIA
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. IIIIIiIiiiTlT Tl Tllllll
SsggzegS-oaggyuReRaENaTaen g
EEEZEEEZzzalRRe " *XBzlzaamama VDD33=27V103.6V
gssgg g 2 a Esxsg
222223223338200 SR PR
SSSddadWdE =S = S L500038
SC5i=2gNZEEs ZE9ESEQY
EEZag g FEE UAEEEEz¢E
22 < = Z = ©n
=8=] i [
Q2 8 =
28 £ 8

QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lead-free (ynder planning)

(' ): Flash memory built-in type

Support Tool

i In-circuit Emulator

Under development

I Flash Memory Built-in Type

46

Type MNI101EF16N (under development)
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-iee (ynder planning)

Panasonic
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-1 MN101C08C

I 1ype MN101C08C

I rom (x8-bit) 48 K (External memory can be expanded)

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

I Package QFP084-P-1818E *Leat-ree

I Minimum Instruction 0.10 us(at 45V t0 5.5V, 20 MHz)
Execution Time 0.238 us(at 2.7V to 5.5V, 8.39 MHz)

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

I Interrupts * RESET « Watchdog « External 0 « External 1 « External 2 « External 3 « External 4 « Timer 0
oTimer 1 «Timer2 « Timer 3 « Timer 4 « Timer 5 » Time base « Serial 0 * Serial 1
+ Automatic transfer finish « A/D conversion finish

i Timer Counter Timer counter 0 : 8-hit x 1 (square-wave/8-hit PWM output, event count, generation of remote control carrier)

Clock Source «eweeesmsssenens 1/1, 1/4 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input

[NEErTUPt SOUrCE «++revveesssees coincidence with compare register 0

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

Clock Source «weweessssseeene 1/16, 1/64 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input

[NtErrupt 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 «eeweessssseeens 1/1, 1/4 of system clock frequency; 1/1 of X1 oscillation clock frequency;
external clock input
[NtErrupt 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 «eeweesssseeene 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NtErrupt SOUrCe - coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

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

Clock Source «eeweessssseeees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NtErrupt SOUrCe e coincidence with compare register 4

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

Clock Source «ewweesmssenees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;
1/1, 1/8192 of X| oscillation clock frequency
[NEErTUPL SOUFCE «++vevveesssees coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
[NtErrupt 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 - wwwessmssseeees 1/2, 1/4, 1/16 of system clock frequency; output of timer counter 3

Serial 1: synchronous type x 1
Clock Source s wwwwessssseeeee 1/2, 1/8, 1/64 of system clock frequency; output of timer counter 3

48 Panasonic MADOO010DEM
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i I/O Pins 110 55 | « Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
Input 13 | + Common use ¢ Specified pull-up resistor available
I AD Inputs 10-bit x 8-ch. (with SH)
I p/a outputs 8-bit x 4-ch.
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 fx = 32.768 kHz, VDD =3V 30 100 | pA
fx = 32.768 kHz, VDD = 3V, Ta= 25°C 4 8 uA
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 nA
I pin Assignment
vzeifgwy GEESEEEE 4
R R I R R R R R AL
ULULLLLLHELLLL
P64A4 <—>| 64 42 |<—> DA3P33
PB5,A5 <—>| 65 41 |€<—> DA2,P32
P66,A6 <—>| 66 40 |<—> DA1,P3L
P67,A7 <—>| 67 39 |<—> DAO,P30
P70,A8 <—>| 68 38 DAVDD
P71LA9 <—>| 69 37 |<—— IRQ4,P24
P72A10 <—>| 70 36 |<— IRQ3,P23
P73A1l <—>( 71 35 |&—— IRQ2,P22
PTAALR2<—>| T2 34 |&<—— SENS|RQL,P21
P75A13<—>( 73 MN101C08C 33 |€<— IRQO,P20
P76A14 <—> 74 32 N.C.
PT7,A15 <—> 75 31 |€<—> TM4I0,P14
N.C. 76 30 |<—> TM3I0,P13
P87,LED7,D7 <—>| 77 29 |<—> TM210,P12
P86,LED6,D6 <—>| 78 28 |<—> TM1I0P11
P85,LED5,D5 <—>| 79 2 %wur:mmo,mu
P84,LED4,D4 <—>| 80 26 |<— RST,P27
P83 LED3,D3 <—> 81 25 |&—> DK,BUZZER,P06
P82,LED2,D2 <—>| 82 24 |&—> SBT1,P05
PBLLED1,D1 <—>| 8 23 |<—> SBI1,P04
PBO,LEDD‘DD%B“O mmmmmm cssNnzaansas EZQ |<—> SBOL,P03
2358345%° =545

MADOOO10DEM

QFP084-P-1818E *Leat-ree

Panasonic

See the next page for support tool.
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Support Tool

i In-circuit Emulator

PX-ICE101C/ D + PX-PRB101C08-QFP084-P-1818E

I EPROM Built-in Type

50

Type MN101CPOSCBF
ROM (x 8-bit) 48K
RAM (x 8-bit) 15K

Minimum instruction execution time 0.10us(at4.5V1t055V, 20 MHz)
0.238 us(at 2.7V t0 5.5V, 8.39 MHz)

Package QFP084-P-1818E *Leairee

Panasonic

MADOO010DEM
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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

52

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 MADO00011FEM



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 SOUIce «+eeewevseees 1/65536, 1/262144, 1/1048576 of system clock frequency

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

i Serial Interface

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

Serial 1 : synchronous type/simple UART (half-duplex) x 1
Clock SOUICE «+++evevsseveesseee 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 «eewwesesssenne 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 «+++evevesevessseee 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 110 73 | +Common use ¢ 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.
A/D Inputs 10-bit x 8-ch. (with S/H)

D/A Outputs

8-bit x 4-ch.

I Special Ports

MADO00011FEM

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

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
R b R
ED-Q-D-G-Q-D-Q-D-D-D-D-Q-D-D-D-Q-D-G-Q-D—Q-D-D-D-
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[<—>Pis5
SDO1/PD1 <—{ 88 MN101C49H 38 [<—P14/TM710
SDO2/PD2 <—{ 89 37 [ P13/TM310
SDO3/PD3 <—{ 90 MN101C49K 36 [<—P12/TM210
SDO4/PD4 <— 91 35 [« P11/TM1I0
SDO5/PD5 < 92 34 [¢<— P10/TMOIO/RMOUT
SDO6/PD6 <—{ 93 33 [«<— P27/NRST
SDO7/PD7 <94 32 [«—P26(vDD2)
DAVgs — 95 31 [¢«—P251RQ5
DAOPCO <96 30 [¢— P24/IRQ4
DAI/PCI <— 97 29 [«— P23/IRQ3
DA2/PC2 < 98 28 [«—P22/1IRQ2
DA3/PC3 <99 27 [¢<—P21/IRQ1/SENS
DAV —]1000 26 [<—P20/1RQO
i 1N O 0O N F IO 0D =AM
~~~~~~~~~~ Sk ks EsEs K]
§2200329% $800 SRRRESSEEEES
SLISEEEEE Bogg” XQEEEREEES
>SSds3sen> OO S3SSaga
ZZZZZZZZ =QmnQmnud
2299 22<< N
o5
[ n
2
a
z

QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lead-free
(') : Flash memory built-in type.
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Support Tool

MN101C49G , MN101C49H , MN101C49K I

i In-circuit Emulator

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

I EPROM Built-in Type

Type MN101CP49K
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)

I Flash Memory Built-in Type

MADO00011FEM

Package QFP100-P-1818B *Lead-free [ QFP100-P-1414 *Lead-free
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-fice, L QFP100-P-1414 *Lead-free

Panasonic
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1 MN101C77A, MN101C77C

| Type MN101C77A (under development) MNI101C77C
I Rom (x8-bit) 2K 18K
I RAM (x8-bit) 15K 3K
i Package LQFP064-P-1414 *Leadfree TQFP(64-P-1010C *Lead-free
i Minimum Instruction Standard: 0.1 ps (at 2.5V to 3.6 V, 20 MHz)*
Execution Time 0.2 s (at 2.1 Vto 3.6V, 10 MHz)*
0.5us (at 1.8 Vto 3.6 V, 4 MHz)*
62.5 us (at 1.8 V to 3.6 V, 32 kHz)*
Double speed: 0.119 s (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 ¢ 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

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 «eewesseeeeensens 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 -« wweseseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «ewseeseeseesenes 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 4 : 8-bit x 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial 1 baud rate timer)
Clock source «ewseeeseeseesenes 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

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 wevseevssssevessssen 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
INteITupt SOUICE «+vvevsvevvevssee coincidence with compare register 5
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MN101C77A, MN101C77C 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, 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 -+ +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 -+ wwsssseee 1/65536, 1/262144, 1/1048576 of system clock frequency

DMA controller (automatic data transfer)
Max. Transfer cycles -+ 255

Starting factor «weeeveeees external request, various types of interrupt, software
Transfer mode «eeeveseeeens 1-byte transfer, word transfer, burst transfer
i Serial Interface Serial 0 : synchronous type / UART (full-duplex) x 1
Clock source «ewwersessenene 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 «wwessseeeessseees 172, 1/4 of system clock frequency; pulse output of timer counter 4;
172, 1/4, 116, 1/64 of OSC oscillation clock frequency

Serial 3 : synchronous type/single-master I*C 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 : IC slave x 1
Applicable for I’C high-speed transfer mode, 7 bit/10bit address setting, general call

I 1/0 Pins ‘ 110 ‘ 53 ‘ ¢ Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
T AD Inputs 10-bit x 7-ch. (with S/H)

I D/A 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

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 = 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 = 3.3V, (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 =3.3 V 40 UA
IDD6 VDD =3.3V, 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 =18V t0 3.6 V,VSS =0V

I pin Assignment

2 aa
a a = © = a = o - =
2 gesz2o i s =g o2
b Z o= &8 4O Lo oo W ogog o a
f o3 e LY¥EYLEYaan 2o
SEzzcs582%3228¢8 g X IE g
[-- - - B~ N -~ R = R = = G o R a T o a U o o a
2282232323222 822%328¢%¢%8

48 [€—> P73
47 [ €E—> P72
46 [€—>P71
45 [€—> P70,
44 [€—> P67,
43 [€—> P66
42 [€—> P65,
41 [€—> P64
40 [€—> P63,
39 [€—> P62
34 €—> P52
33 |&—>P51

> % o w3

3
3
3
3
3:

P74/SBIOB/RXDOB €—>| 49
32 &> SBI3/P50

31 [€&—> IRQ4/P24

30 [€&—> IRQ3/P23

29 €&—> IRQ2/P22

28 [€&—> ACZ/IRQI/P21

27 [€—> IRQU/P20

26 [€—> TCI07/P14

25 [€—> TCI04B/P13

24 [€—> TCO4A/P12

23 |&—> TCI00B/P11

22 [€&—> RMOUT/TCO0A/P10
21 [&—> BUZZER/P06

20 [&—> SBTOA/POS

19 [&—> RXDOA/SBIOA/PO4
18 |€&—> TXDOA/SBO0OA/P03
17 [€&—> SCL4A/SBTIA/P02

P75/SBTOB €—3 50
P76/TCI01 €—| 51
P77/TCI05 €—>| 52
P87/LED7 €—3 53
PS6/LED6 €—> 54
P85/LEDS €— 55
P84/LED4 €—| 56
PSYLED3 €<—>{ 57 MN101C77A
PSLED2 <—> 58 MN101C77C
P8I/LED] €—> 59
P80/LED0 €—>{ 60
AVSS

PAO/ANO/DA) €—>f 62
PAI/ANI/DAl €—> 63
PA2/AN2 €—> 64

— o e v wm e = » o S = 2z omo2
2 T e g aaea s sc8eroan 8 s
$f§dgicooggegrrgoge
s3I ® e 2%~ 00 2 £ 2 2
Zz z z z g =2 3z =
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LQFPO64-P-1414 “Lead-ree
TQFP064-P-1010C *Lead-free (under development)

NC serves as the VPP pin in the MN101CF77G, and cannot be used as a user pin.
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MN101C77A, MN101C77C I

Support Tool

I In-circuit Emulator PX-ICE101C/D;PX-PRB101C77-TQFP064-P1010C
PX-ICE101C/D;PX-PRB101C77-LQFP064-P1414

I Flash Memory Built-in Type Type MN101CF77G
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 *Leadfiee

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

MADO00O38EEM Panasonic



Support Tool

MN101C77A, MN101C77C I

i In-circuit Emulator

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

i Flash Memory Built-in Type

MADO0038DEM

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 (under development)

Panasonic

59



EI MN101E01J, MN101E01K, MN101EO1L, MN101E01M

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

I RaM (x8-bit) 10K 10K 14K 20K
External memory can be expanded

Package

QFP100-P-1818B *Lead-free, | QFP1(0-P-1414 *Lead-free

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) * 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

60

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 «eewesseeeeessens 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 «eeeeseeseesenns 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 «eeesseeseesenns 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 «wseeeseeveseeees 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 4 : 8-bit x 1
(square-wave/8-bit PWM output, event count, pulse width measurement, serial baud rate timer)

Clock source «w-seeeseeeveseeees 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 -+---+wwsseeeee: coincidence with compare register 4

Timer counter 5 : 8-bit X 1 (square-wave output, event count, serial baud rate timer)
Clock source «eeseeseeseesenes 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
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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

DMA controller (automatic data transfer)
Max. Transfer cycles - 255
Starting factor «eeeeeeseeees 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 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 «wweseseveesseee 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 «eevveresenne 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 12C x 1
Clock SOUICE «+sewevsseeessseee 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 «wwessseeeesseee 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 110 34 | (5 VIF 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

MADO0034FEM

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

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 =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

62

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

MN101E01J, MN101E01K, MN101E01L, MN101E01M I

i In-circuit Emulator

PX-ICE101E9+PX-PRB101E01-QFP100-P-1818B
PX-ICE101E9+PX-PRB101E01-QFP100-P-1414

I Flash Memory Built-in Type

MADO0034FEM

Type MNI0IEFOIM

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

Panasonic
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1 MN101C78A

I Type MN101C78A (under development)
I Rom (x8-bit) 2K
I RAM (x8-bit) 15K
i Package TQFP048-P-0707B *Lead-free (under development), QFP044-P-1010F *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 us (at 1.8 V't0 3.6 V, 32 kHz)
* The lower limit for operation guarantee for flash memory built-in type is 2.7 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 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) (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
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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 «wsseeesseeesseeees: 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 e Specified pull-up resistor available * Input/output selectable (bit unit)
(35) (" ): QFP044-P-1010F
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)

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=4 MHz, VDD =3V 1 1.8 mA

Operating supply current IDD2 fx =32 kHz, VDD =3V 4115 | oua

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 | pA

IDD5 VDD =3V, Ta=25°C 2 LA

Supply current at STOP IDD6 VDD =3V, Ta = ~40°C to 485°C § | A
See the next page for pin assignment and support tool.
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I pin Assignment

36 [€—> SEG4/P73/KEY3

35 &—> SEG5/P72/KEY2

34 (&> SEG6/P71/KEY 1/TM310

33 |€&—> SEG7/P70/KEY0/TM 110

32 €—> SEG8/P17/SBT1A/TM20B

31 (€—>SEGY/P16/TM2I0/RXD1A/SBIIA
30 [€—>SEG10/P15/TMOOB/TXD1A/SBO1A
29 (€&—>SEG11/P14/TMOIO/RMOUT

28 €—>NBUZZER/P13/TM7I0/CLKOUT
27 €—>BUZZER/P12/TMSIO

26 €—>P56/IRQ2

25 €—>P55/IRQI/ACZI1
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52983353
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12£288C88888 8
r 5 e % 358 558 En
Q%F¥8ITITISAES
TMOOA/LEDO/PS0 «—3| |
TM70/LED1/P51 €—> 2
TM20A/LED2/P52 €—>| 3
TMBSO/LED3/P53 €—>{ 4
Vss. 5
0SC2 €— 6
oscl N MN101C78A
Vbp 8
XI/POO —> 9
X0 €«—{ 10
MMOD ——>| 11
NRST, P27 —>| 12
msnec®as s ag S
_______ RIS
38575225248
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TQFP048-P-0707B *Lead-free (under development)
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TMOOA/LEDO/PS0 &—>
TM7O/LEDI1/P51 €—>
TM20A/LED2/P52 €—>{ 3
TMBO/LED3/P53 €—>|
Vss.

1 33 |&—> SEG4/PT3/KEY3

2 32 [€—> SEGS/PT2/KEY2

3 31 €&—> SEG6/PTI/KEY I/TM3I0
4 30 €&—> SEG7/PT0/KEY0/TM 110

5 29 |€—>SEGS8/P17/SBT1A/TM20B
6

7

8

9

08C2 ¢— MN101C78A 28 [€—> SEGY/P16/TM2IO/RXD1A/SBII A
0scl —>f 27{€—> SEG10/P15/TMOOB/TXD1A/SBOIA
Voo 26 |&—> SEG11/P14/TMOIO/RMOUT
XUPIO ——> 25 |&——> NBUZZER/P13/TMT7IO/CLKOUT
X0 ¢—— 10 24 |&—> BUZZER/P12/TMSIO
MMOD ——>{ 11 23 |&—>PS6/IRQ2
SmTmen®2g5q
Nt <iSs oo eg o
53392222288
ag”>3=35 <2
222 222 53
280 f8cf ¢
=& 232 £<
S5 E 8
22 L£e
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QFP044-P-1010F *Lead-free (under planning)

i In-circuit Emulator

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

I Flash Memory Built-in Type

66

Type MN101CF78A (under development)
ROM (x 8-bit) 32K
RAM (x 8-bit) 15K

Minimum instruction execution time

0.2 us (at3.0 Vto 3.6 V, 10 MHz)
0.235 us (at2.7Vto 3.6 V, 4 MHz)
62.5 us (at 2.7 Vto 3.6 V, 32 kHz)

Package

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

Panasonic
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1 MN101C485 , MN101C487

Type MN101C485 MN101C487

ROM (x8-hit) 8K 16K
External memory can be expanded

I RAM (x8-bit) 05K 05K
External memory can be expanded

I package LQFP0B4-P-1414 " Leatiree. TQFPOG4-P-1010B *Leairee

I Minimum Instruction 0.10 ps (at 4.5V to 5.5V, 20 MHz)
Execution Time 0.25 us(at 2.7V to 5.5V, 8 MHz)
125 ps(at 2.0V to 5.5V, 32 kHz)*
* The lower limit for operation guarantee for EPROM built-in typeis 2.3 V.

I Interrupts * RESET « Watchdog « External O « 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-hit x 1 (square-wave/8-hit PWM output, event count, synchronous output event)
Clock Source «ewweesmsssenens 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
[NtErTupt SOUrCE «++reeveevssees 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 «eeweessssseeene 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NtErrupt SOUrCe s coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

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

Clock Source «eeweessssseeens 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NtErrupt SOUrCe s coincidence with compare register 4

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

Clock Source «eeweesmssenees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;
1/1, 1/8192 of XI oscillation clock frequency
[NEErTUPL SOUICE -++revveevssees coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
[NtErrupt SOUrCe -+ wweweevsees: 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 «ewweesmsssenees 1/2, 1/4, 1116 of system clock frequency; 1/2 of timer counter 3 frequency
i I/O 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-hit 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
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MN101C485, MN101C487 U

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 =3V 15 100 UA
IDD3 fx =32 kHz, VDD =3V, Ta= 25°C 4 8 UA
Supply current at HALT
|DD4 fx =32 kHz, VDD =3V, Ta=-40°C to +85°C 30 UA
VDD =5V, Ta=25°C 1 UA
Supply current at STOP IDD5
VDD =5V, Ta=-40°C to +85°C 25 UA
i Pin Assignment ©
<
a 0
223392888 §
REEREEREE IS in=gs
gragdogddasEeae
QOO0 O0O000O00ado0d o0 <
BB HEYEBEEERRE R
A A A A A A A A
LEELRIQLIISLAIEEYII
A8,P70,SEG15 <—{49 32k— P13,TM3IO
A9,P71,SEG14 <—{50 31k— P12,TM2I0
A10,P72,SEG13 <—{51 30k— P10,RMOUT
A11,P73,SEG12 <—{52 29k— P27,NRST
A12,P74,SEG11 <—{53 28k— P06,BUZZER,DK
A13,P75,SEG10 <[54 27k— P02,SBTO
A14,P76,SEG9 <55 MN101C485 26k— PO1,SBIO,RXD
A15P77,SEG8 <—{56 MN101C287 25k P00,SBOO,TXD
D7,P87,SEG7 <—{57 24— VRer+
D6,P86,SEG6 <58 23k— PA7,AN7KEY7
D5,P85,SEG5 <—{59 22k— PAGB,ANG,KEY6
D4,P84,SEG4 <—{ 60 21k— PA5AN5KEY5
D3,P83,SEG3 <—{61 20k— PA4,AN4KEY4
D2,P82,SEG2 <—{62 19k— PA3AN3KEY3
D1,P81,SEG1 <—{63 18k— PA2,AN2KEY2
DO,P80,SEGO <—{64 O 17k— PALAN1KEY1
\Hwamcor\comS,:'.f:‘,ﬁS.ﬁ“g
PELVLTTTTLT T LTI
2538880833 8%x28 42
3583:s=-88>""228
LQFPO64-P-1414Lead-ree s
w
X

Support Tool

TQFP064-P-1010B *Lea-free

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

MADOO0012DEM

Type MN101CP487
ROM (x 8-bit) 16K
RAM (x 8-bit) 05K

Minimum instruction execution time

0.10 s (at 45V t0 5.5V, 20 MHz)

0.25 us (at 2.7V t0 5.5V, 8 MHz)
125 us (at 2.3V t0 5.5V, 32 KHz)

Package

L QFPOBA-P-1414 Leafree TQFPOBA-P-1010B *Leafree

Panasonic
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1 MN101C527

Execution Time

T Type MN101C527

I ROM (x8-bit) 6K

I RAM (x8-bit) 15K

I package L QFP0B4-P-1414 Leatfree
I Minimum Instruction

0.1ps (at 4.5V to 5.5V, 20 MHz)
0.25us(at 2.7V t0 55V, 8 MHz)
62.5us(at 2.0V to 5.5V, 32 kHz)*

* The lower limit for operation guarantee for EPROM built-in typeis 2.3 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 « Timer 7 (2 systems) ¢ Timer 8 « Time base
* Serial 0 (2 systems) « A/D conversion finish

i Timer Counter

70

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 «wesseesssesnennss 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
[NtErrupt SOUrCe e coincidence with compare register 0

Timer counter 1 : 8-bit x 1 (square-wave output, event count, synchronous output event)
Clock Source - ewweesmsssenees 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 X1 oscillation clock frequency;
external clock input
[NEErTUPt SOUrCE «++rerveesssees coincidence with compare register 1

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-hit 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 «ewweesmsssenees 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
[NEErTUPt SOUFCE «++revveesssees 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 «wesseesssesnenass 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
[NtErrupt SOUrCe e coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-hit freerun timer

Clock SOUrCe «wesseesssessnenaes 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
[NtErrupt SOUrCe e coincidence with compare register 6

Timer counter 7 : 16-bit x 1
(square-wave/16-hit 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 «eeeeesmsssenees 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
[NEErTUPL SOUFCE -++vevveevssees coincidence with compare register 7 (2 lines)
Panasonic MADOO013DEM
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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 «eeseesseesseenens 1/1, 1/2, 1/4, 1/16 of system clock frequency;
1/1, 1/2, 1/4, 1/16 of OSC oscillation clock frequency;
1/1, 1/2, 1/4, 1/16 of external clock input frequency
Interrupt SoUrce - agreement with compare register 8

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

Time base timer (one-minute count setting)

Clock Source - wewweesssseenees 1/1 of OSC oscillation clock frequency; 1/1 of X1 oscillation clock frequency
Interrupt SoUrce - 1/128, 1/256, 1/512, 1/1024, 1/8192, 1/32768 of clock source frequency
Watchdog timer
INterrupt SoUrce 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 «++eevereessssseens 1/2, 1/4 of system clock frequency; 1/2 pulse output of timer counter 3;
1/2, 1/4, 1/16, 1/64 of OSC oscillation clock frequency
I /0 Pins 110 42 | «Common use * Specified pull-up resistor available « Input/output selectable (bit unit)
» Specified pull-down resistor partially selectable
Input 7 + Common use ¢ Specified pull-up resistor available  Specified pull-down resistor partially selectable
A/D Inputs 10-bit x 4-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 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=32kHz, VDD =3V 30 100 UA
IDD4 fx =32kHz, VDD = 3V, Ta= 25°C 8 UA
Supply current at HALT

IDD5 fx =32 kHz, VDD =3V, Ta=-40°C to +85°C 30 PA
VDD =5V, Ta=25°C 2 PA

Supply current at STOP IDD6
VDD =5V, Ta=-40°C to +85°C 35 PA

MADOO0013DEM

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

SDO7
SDO6
SDO5
SDO4
SDO3
SDO2
SDO1
SDO0

oanorsEIgdse g
EEEEYYYYeYiiadgs
yosudrd A SIYGELE R
OO0V 00000000q4d0 g
TTTT%%H%%%%%&&&E
SEGMP-M%AB%"S@QQQQS‘%%%R%%%%
SEG10,P75 <—>| 50 2> TM7I0,P14
SEGY,P76 <—>| 51 31&—> TM3IOP13
SEG8,P77 <—>{ 52 30— TM2I0,P12
SEG7,P80 <—>{53 29&—> TM1I0,P11
SEG6,P81 <—>{ 54 28/<—> RMOUT,TM0IO,P10
SEG5,P82 <—>| 55 27— BUZZER,P06
SEG4,P83 <—>| 56 26— SBTO,P02
SEG3,P84 <—> 57 MN101C527 25/ <> RXD,SBIO,POL
SEG2,P85 <—>| 58 24/<—> TXD,SBO0,PO0
SEG1,P86 <—>| 59 23| VREF-
SEGO,P87 <—>{ 60 22&—— AN3PA3
COMO,P30 <— 61 211&—— AN2PA2
COM1,P31 €<—>|62 20— AN1PAL
COM2,P32 €<—>|63 19— ANO,PA0
COM3,P33 <—>|64 18| VREF+
@] 17— NRST,P27
N o swo~oo3dN2I VY
sesdoerERANaRsR
g2 Gouoig =
5% gogg
s s £5¢¢
FFEF
LQFP064-P-1414 *Lead-free
Support Tool
i In-circuit Emulator PX-ICE101C/ D + PX-PRB101C52-L QFP064-P-1414-M
I EPROM Built-in Type Type MN101CP52A
ROM (x 8-hit) 332K
RAM (x 8-hit) 15K

Minimum instruction execution time ~ 0.10 us (at 4.5V to 5.5V, 20 MHz)
0.25us (at 2.7V t0 55V, 8 MHz)
62.5us (at 2.3V t05.5V, 32 KHz)

Package LQFPO64-P-1414* Leat free
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1 MN101C589 , MN101C58A

I Type MN101C589 MNI101C58A
I Rom (x8-bit) 14K 2K
I RaM (x8-bit) 15K 15K
I Package LQFPO64-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 0 : 8-bit x 1

74

Timer Counter

(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



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

SDO2/SBTOB

SDO1/SBIOB/RXDB
SDO0/SBO0OB/TXDB

S e w X o«
Q0 Q Q9
aaQaQoQ
L LLLLLY
E8EITL8Le 8
[ NS ISIN|
SErLEssss 2R
co - bbb hdi =39
REAAYELLLLLEHFEE
SRR N R -
———————— ESE I~ B B = — I — I )
[CECHCICIICIICICIICIRC R CRE CREG IS S = Jh
s S RN ]
LI I o R 7 7 R 7S 7 R 7 B 7 R 7 B 75 7 B - P - P P %)
P EEEREEEE Y EES
2529 Igdsesargn®asda
SEG11,P74 €<—>{ 49 32 [&—> TM7IOP14
SEG10,P75 €—>{ 50 31 [€—> TM3IOPI3
SEG9,P76 €—>| 51 30 [€—> TM2I0,P12
SEG8,P77 €—>| 52 29 [€—> TMIIOPI1
SEG7,P80 €—> 53 28 €&——> RMOUT,TMO0IO,P10
SEG6,P81 €<—> 54 27 [&—> AN7/BUZZER/P06
SEGS5,P82 €—>| 55 26 [€—> ANG/SBTOA/P02
SEG4,P83 €—> 56 MN101C589 25 [€&—> ANS/RXDA/SBIOA/PO1
SEG3,P84 €| 57 24 [€—> AN4/TXDA/SBO0A/PO0
MN101C58A

SEG2,P85 €—>| 58
SEG1,P86 €—> 59
SEGO,P87 €—>] 60
COMO,P30 €<—>{ 61
COMI,P31 €<—>{ 62
COM2,P32 €—>{ 63
COM3,P33 €—>{ 64

Vop

22 [€&—> ANB3/PA3
21 €&—> AN2/PA2
20 €&—> ANI/PAL
19 &—> ANO/PAO
VREF+

17 €—— NRST.P27
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LQFP064-P-1414

*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

76

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

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
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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

() : Conventional Package

59
<<
>
28 @
- e v
23333388888
S NS IYs8SNadSSrenmtonn—~o
SiSciogiBBEzcizbsgse
S8aana6s 3383080880000 E

K——>P62,
le— P61
[&<—> P60,
54 K<—> P54,
kK—>P47
K—>P46
[&—>P43.
€<——>P42,

60 [&——>P65.

[<—>Pod,
58 |K—>P63
53 K—>P53,
52 [K—>Ps2,
51 | <—>P51

228582 eRETEISTIT
P66,SEG19,A6 <—>| 61 40 |€<— IRQ2,P22
P67,SEGI8,A7 <—> 62 39 |&—— SENS,IRQL.P21
P70,SEG17,A8 <—>{ 63 38 |&<— IRQO.P20
P71,SEG16,A9 <—> 64 37 <> TM4IO,P14
P72,SEG15,A10 €<—>| 65 36 |<—> TM3I0.P13
P73,SEG14,A11 €<—> 66 35 €<—> TM2I0.P12
P74,SEG13,A12 <—>{ 67 34 <> P11
P75,SEG12,A13 <—>{ 68 33 |<—> RMOUT.P10
P76,SEGI1,A14 €<—>{ 69 32 |K—— NRST.P27
P77,SEG10,A15 <—> 70 MN101C39C 31 |&—> NDK,BUZZER,P06
P87,SEG9.D7 <—>{ 71 30 [<—> SBT1,P05
P86,SEG8,D6 <—> 72 29 K——> SBI1,P04
P85,SEG7.D5 <—>{ 73 28 [<—> SBOI1,P03
P84,SEG6.D4 <—>{ 74 27 [&<—> SBT0,P02
P83,SEG5.D3 €<—>{ 75 26 [&—> RXD, SBI0, P01
P82,SEG4,D2 <—>{ 76 25 [<—> TXD, SBOO, P00
P81,SEG3.D1 €<—>{77 2 VREF+
P80,SEG2.D0 €<—>{ 78 23 |&<—— AN7.PA7
SEGl €<——79 22 [€—— ANG6,PA6
SEGO <—— 80 21 [&<—— AN5PAS
tm e~ % o S -aomzomen ®ag

ANO,
AN1
AN2,
AN3,
AN4,

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

i In-circuit Emulator

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

I EPROM Built-in Type

MADO0015EEM

Type MNI101CP39C

ROM (x 8-bit) 48 K

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 TQFP080-P-1212D *Lead-free
(Conventional Package) (TQFPO080-P-1212C)
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1 MN101C54A, MN101C54C

I Type MN101C54A MN101C54C

I Rom (x8-bit) 2K 8K

I RAM (x8-bit) 2K 2K

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

i Minimum Instruction 0.1 ps (at 4.5V t0 5.5V, 20 MHz)

Execution Time 0.25 us (at 2.7 V to 5.5 V, 8 MHz)*!
62.5 s (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 0 : 8-bit x 1

80

Timer Counter

(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 MADO0016EEM



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 «wsseeesseeesseeees: 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 < 5.5V)
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.
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I pin Assignment
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MN101C54C

30 [€—> SBTO/PO2

29 [€—> RXD/SBIO/PO1
28 [€—> TXDISBOO/PO0
VDD

VREF-

25 [&—> ANT/PAT

24 [€—> AN6/PAG

23 [€—> ANS/PAS

2 [6—> AN4/PAY

21 e—> AN3PA3

LQFP080-P-1414A

Support Tool
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QFP084-P-1818E *Lead-ree

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

82

Type

MN101CF54D [ES (Engineering Sample) available]

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

LQFP080-P-1414A “Lead-free. QFP)84-P-1818E *Leatfree

Panasonic
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1 MN101C66D, MN101C66G

Execution Time

I Type MN101C66D MN101C66G (under development)
I Rom (x8-bit) 64K 128K

I RAM (x8-bit) 2K 4K

I Package QFP084-P-1818E *Lead-free. L QFPOSO-P-1414A *Lead-fre

I Minimum Instruction

0.1 us (at4.5Vto5.5V,20 MHz)
0.25 s (at 2.7V to 5.5V, 8 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 1 * 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

84

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)
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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, 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
i I/0 Pins 110 61 | +Common use ¢ Specified pull-up resistor available * Input/output selectable (bt unit)
(60) ( ): LQFP080-P-1414A
Input 4 » Common use ¢ Specified pull-up resistor available

3) (): LQFP080-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 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.
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I pin Assignment

Su

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 €<—>|
P8S/SEG2 €
PSOISEG] €—> 75
PRT/SEGO <—>|
COMO/P3) €
COMI/P31 €—>
COM2/P32 €—{ 79
COM3/P33 €—>

42 {e—>P2I/IRQI/ACZ

41 le—>P20IRQD

4 [€—> TMRIOPIS

3 [€—> TMTIOP14

38 (&> TM3IO/P13

37 e—> TM2I0/P12

36 |&—> TMIIOPI1

35 [€&—> RMOUT/TMOIO/PI0
34 [€—> BUZZER/POG

3 fe—> SBT2/POS

2 k> SBI/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

pport Tool

PIO/SEG1S <—>|
PTI/SEGI4 €—>| 6

44 |&—— P21/IRQU/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

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

86

Type

MN101CF66G [ES (Engineering Sample) available]

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 , MN101C70G

Type MN101C70C MN101C70G (under planning)
ROM (x8-bit) 48K 128 K
RAM (x8-bit) 2K 10K

Package

LQFP080-P-1414A *Lead-free. TQFPOS(-P-1212D *Lead-free (ynder planning)

Minimum Instruction
Execution Time

0.1ps (at3.0Vto3.6V,10MHz)
0.235 us (at 1.8 Vt0 3.6V, 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)
¢ Serial 0 (2 systems)  Serial 2 ¢ A/D conversion finish ¢ Automatic transfer finish

i Timer Counter

88

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 MADO0035FEM



MN101C70C , MN101C70G 1

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 «wsseeesseeesseeees: 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

DMA controller (automatic data transfer)
Max. Transfer cycles - 255
Starting factor

- external request, various types of interrupt, software
Transfer mode «eeeveseeseess 1-byte transfer, word transfer, burst transfer

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1
Clock source «ervverisnenne 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 2 : synchronous type/single-master 12C x 1
Clock SOUICE «+sewevsseeessseee 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

1/0 Pins 110 ‘ 66 ‘ ¢ Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
A/D Inputs 10-bit x 16-ch. (with S/H)
i 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.

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 =4 MHz, VDD =3V 1 1.8 mA

Operating supply current IDD2 fx = 32 kHz, VDD =3 V 4 |15 | pA

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

IDD5 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.
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I pin Assignment

Support Tool

SEG16

Voo

fe—>P22/IRQ2

f€—> P21/IRQI/ACZ

f€—> P20/IRQO

55 &—> P62/S|
54 [€E—>P61.

60 [€—> P67/
59 [€—> P66/

PI0/SEG1S ¢— 61
P71/SEG14 «—3 62
P72SEGI3 ¢— 63
P73/SEGI2 &3 64
PT4/SEGI1 «—3 65
PI5/SEGI0 &<—3) 66
P76/SEGY «—>] 67
P77/SEGS «—>| 68
PSO/SEGT «—>] 69

40 [€—> TMSIO/P1S

30 [€&—> TMT7IO/P14

38 &—> TM3IOPI3

37 ge—> TM2I0/P12

36 [&—> TMIIOPI1

35 |€&—> RMOUT/TMOIO/P10
34 [€—> SBT2/P07
33j¢&—> SBI2/PO6

81/SEG6 <—| 3 le—> SBO2POS
Es;/s;:cs <« ;(1) MN101C70C 31 [&—> SBTOA/PO4
PSISEGE «—>| 72 MN101C70G 30 [€—> RXDA/SBIOA/PO3

PR4/SEG3 «—> 73
PES/SEG2 «—>] 74
PRO/SEGT «—>] 75
PRIISEGO <—3] 76

P30/COMO «—>] 77

P31/COMI &«—3| 78

P32/COM2 &3 79

P33/COM3 &—>| 80

29 |€—> TXDA/SBOOA/P02
28 |[€—> NBUZZERA/ANY/PO1
27 [€—> BUZZERA/ANS/P00
26 [€—> AN7/PAT
25 |&—> AN6/PAG
24 |€—> AN5/PAS
23 |6—> AN4/PA4
22 |&—> AN3/PA3
21 [¢—> AN2/PA2

o
it eSS OmTnen 22y
T g0 R s00ERS8E8R IS 2
ESSC0EEESggETRESREEE
i} £2=9a% <CJg g"e”7s=
E £a88 g 8 Zz
ag<4d a z =<
29599
28§88
EEE
=

LQFPO080-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 (under planning)

I Flash Memory Built-in Type

90

Type MN101CF70G (under development)
ROM (x 8-bit) 128K
RAM (x 8-bit) 10K

Minimum instruction execution time

0.1 us (at3.0Vto 3.6V, 10 MHz)
0.235 s (at 2.2 Vto 3.6 V, 4.25 MHz)
62.5 us (at 2.2 Vto 3.6 V, 32 kHz)

Package

LQFP080-P-1414A *Leadfrec TQFPO80-P-1212D *Lead-free (under planning)

Panasonic
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1 MN101C38A , MN101C38C

Type MN101C38A MN101C38C

ROM (x8-hit) 2K 48K
External memory can be expanded

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

I Package QFP100-P-1818B *Leat-free | QFP100-P-1414 *Leakfree

I Minimum Instruction 0.lus(at4.5Vt05.5V, 20 MHz)
Execution Time 0.25 us(at 2.7V to 5.5V, 8 MHz)
125 ps(at 2.0V to 5.5V, 32 kHz)*
* The lower limit for operation guarantee for EPROM built-in typeis 2.3 V.

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

i Timer Counter Timer counter 2 : 8-hit x 1 (square-wave/8-hit PWM output, event count, synchronous output event)
Clock Source «ewweesmsssenens 1/1, 1/4 of system clock frequency; 1/1 of XI oscillation clock frequency;
external clock input
[NEErTUPt SOUFCE «++revveesssees 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 «eeweessssseeens 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NtErrupt SOUrCe s coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

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

Clock Source «weweessssseeees 1/4, 1/16 of system clock frequency; 1/1 of OSC oscillation clock frequency;
external clock input
[NtErrupt SOUrCe e coincidence with compare register 4

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

Clock Source «eweeesmsssenees 1/4 of system clock frequency; 1/1, 1/8192 of OSC oscillation clock frequency;
1/1, 1/8192 of XI oscillation clock frequency
[NEErTUPt SOUrCE «++reeveesssee: coincidence with compare register 5; 1/8192 prescaler overflow
Watchdog timer
[NtErrupt SOUrCe -+ wweweevseee: 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 «weweesssseeees 1/2, 1/4, 116 of system clock frequency; 1/2 of timer counter 3 frequency
Serial 1: synchronous type x 1
Clock Source «ewweesmsssenens 1/2, 1/8, 1/64 of system clock frequency; 1/2 of timer counter 3 frequency
i I/O Pins 1/0 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-hit 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
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MN101C38A , MN101C38C 1

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=32kHz, VDD =3V 30 100 nA
IDD3 fx =32 kHz, VDD =3V, Ta= 25°C 8 pA
Supply current at HALT
IDD4 fx =32 kHz, VDD =3V, Ta=-40°C to +85°C 24 pA
VDD =5V, Ta=25°C 1 pA
Supply current at STOP IDD5
VDD =5V, Ta=-40°C to +85°C 20 nLA
I 5 Assignment
gs3s3s85933898%223e2z32zgse
CEEEEEEEEEREEEERERER R EEE R
%TTTTTTTTTTTTTTTTTTTTTTTT
PRERRAFARE3G-E8BIBITIIBILHEBIIBSSB
SEG24 <——|76 50 [€——> LEDA4,SEG50,A17,P54
SEG23 €«—(77 49 |€<—> LED3,SEG51,A16,P53
SEG22 <——|78 48 [<—> LED2,CSPS2
SEG21 <79 47 |<—> LED1REPS1
SEG20 <——{80 46 |<—> LEDOWE,PS0
SEG19 <—81 a5 |<—> P32
SEG18 <——(82 44 |&—> P31
SEG17 <—83 43 |[<—> P30
SEG16 <——{84 42 |<—— IRQ4P24
SEG15 <—85 a1 |<—— IRQ3P23
e MN101C38A B et
SEG12 <—(88 MN101038C 38 [€&—— IRQO,P20
SEG11 <—89 37 [<—> TM4IOP14
SEG10 €<——9%0 36 [€<—> TM3IOP13
SEG9 €<—(91 35 [€<—> TM2I0,P12
SEG8 €<——(92 34— P11
SEG7 <93 33 [€—> RMOUT P10
SEG <94 32 |[€——> NRST,P27
SEG5 <95 31 [€—> NDK,BUZZER,P06
SEG4 €<% 30 [€<—> SBT1P05
SEG3 <—97 29 |<—> SBI1P04
SEG2 <98 28 [€<——> SBO1,P03
SEG1 <99 27 |[€——> SBTO0,P02
SEGO <100 O 26 [€<—> RXD,SBI0,PO1
mmmmmmm QST\IT\EZTTTTTTT\T)&f
M N P
SSSsssse 8
P Q

Support Tool

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

i In-circuit Emulator

PX-ICE101C/ D + PX-PRB101C38-QFP100-P-1818B
PX-ICE101C / D + PX-PRB101C38-LQFP100-P-1414

I EPROM Built-in Type

Type MN101CP38C
ROM (x 8-bit) 48K
RAM (x 8-hit) 2K

Minimum instruction execution time

0.1us(at 45V t055V, 20 MHz)
0.25 s (at 2.7V t0 5.5V, 8 MHz2)
125 s (at 2.3V t0 5.5V, 32 kHz)
QFPL00-P-1818B "Lea-free, | QFP100-P-1414 *LeaHree

Package
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1 MN101C57C , MN101C57D

I Type MN101C57C MN101C57D
I Rom (x8-bit) 8K 64K
I RAM (x8-bit) 2K 2K
i Package QFP100-P-1818B *Lead-freec T QFP100-P-1414 *Lead-free (ynder planning)
i Minimum Instruction 0.1 ps (at 4.5V to 5.5V, 20 MHz)
Execution Time 0.25 us (at 2.7 V10 5.5V, 8 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 O * 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 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 «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 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «w-seeeseeeveseeees 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 X1 oscillation clock frequency; external clock input
Interrupt SoUrce -+---ewsseeeee: 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-seeeveeeeeseeees 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 «ewseeseeseeseees 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 - wwweee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

CloCK SOUICE wsevesevesevssenenes 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 - swwwsveee 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 «eeseeseeseesnes 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 - swwwseee coincidence with compare register 7 (2 lines)
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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 «weeeeesseeesseees: 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 «wsseeesseeesseees: 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency

Interrupt soUrce -+« wseeeve: 17128, 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 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 «eeeseseeveessee 172, 1/4 of system clock frequency; 1/2 of pulse output of timer counter 3
frequency; 1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I 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 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 =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
See the next page for pin assignment and support tool.
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QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Leadree (under planning)

i In-circuit Emulator

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

I Flash Memory Built-in Type

96

Type MN101CF57D

ROM (x 8-bit) 64K

RAM (x 8-bit) 2K

Minimum instruction execution time 0.1 us (at4.5Vto 5.5V, 20 MHz)
0.25 us (at2.7Vto 5.5V, 8 MHz)
62.5 us (at 2.5 Vto 5.5V, 32 kHz)

Package QFP100-P-18

LQFP100-P-1414 "Lead-free (ynder planning)

18B *Lead-free
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1 MN101C73A , MN101C73D

i Type MN101C73A (under development) MN101C73D (under planning)
I Rom (x8-bit) 2K 64K
I RAM (x8-bit) 15K 2K
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 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 3 « External 4 + External 5
* External 6 (key interrupt dedicated) * Timer O ¢ Timer I ¢ 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

98

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 «swewessseevesssee 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 MADO00047AEM



MN101C73A , MN101C73D 1

I Timer Counter (Continue)

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 P52 possible)

Clock Source wweeeesssssssssseeees 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 == s s 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 «eeveeseenne 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

i Special Ports

MADO00047AEM

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

See the next page for pin assignment and support tool.

Panasonic 99



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
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TQFP064-P-1010C *Lead-free
LQFP064-P-1414 *Lead-free (under planning)
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Support Tool

i In-circuit Emulator PX-ICE101C /D + PX-PRB101C73-TQFP064-P-1010C-M (under development)
PX-ICE101C /D + PX-PRB101C73-LQFP064-P-1414-M (under development)

I Flash Memory Built-in Type Type MN101CF73A (under development), MN101CF73D (under planning)
ROM (x 8-bit) 32K, 64K
RAM (x 8-bit) 20K

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 *Lead-free T QFPO64-P-1414 *Lead-free (under planning)
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1 MN101C74D , MN101C74F, MN101C74G

i Type MN101C74D (under planning) MN101C74F (under planning) MN101C74G (under development)
I Rom (x8-bit) 64K 9 K 128K
I RAM (x8-bit) 15K 6K 6K
I Package QFP100-P-1818B *Leadfree [ QFP100-P-1414 *Leadree (under planning), MLGA100-L-1010 *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 e« 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 «eesseeseesenss 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 «seeeseeeeeseeeees 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; timer
counter § output

Interrupt SoUrce -+---+wwsseeeee: 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 «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 transfer clock)

Clock source «eeeeseeseesenns 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 - wwseee coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «eeesseeseesenns 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 - wwseee 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 «eewsseeeesessens 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 -« ewesvseeee coincidence with compare register 7 (2 lines), input capture register
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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 PC6 possible)
Clock soUrce «weeeeesseeesseees: 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 source «+--weeeve: 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 «wsseeesseeesseees: 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt soUrce -+« wseeeve: 17128, 1/256, 1/512, 1/1024, 1/4096, 1/8192, 1/16384, 1/32768, of clock source
frequency
Watchdog timer
Interrupt SOUree - +wwsseee 1/65536, 1/262144, 1/1048576 of system clock frequency

Max. Transfer cycles 255
Starting factor external request, various types of interrupt, software
Transfer mode 1-byte transfer, word transfer, burst transfer

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

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 1 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «wweseseeeeesseee 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
1/2, 1/4, 1716, 1/64 of OSC oscillation clock frequency, external clock

Serial 3 : synchronous type/single-master 12C x 1
Clock SOUICe «sewevesevessseee 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 : I2C slave x 1
Applicable for I*C high-speed transfer mode, 7-bit/10-bit address setting, general call

i 1/0 Pins 110 ‘ 87 ‘ ¢ Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
i A/D Inputs 10-bit x 16-ch. (with S/H)
i 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 LCD reference voltage is contained.

I Special Ports

MADO00048AEM

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

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
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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QFP100-P-1818B *Lead-free
LQFP100-P-1414 *Lead-free
MLGA100-L-1010 *Lead-free
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Support Tool

i In-circuit Emulator PX-ICE101C /D + PX-PRB101C74-QFP100-P-1818B-M (under development)
PX-ICE101C /D + PX-PRB101C74-LQFP100-P-1414-M (under planning)

I Flash Memory Built-in Type Type MN101CF74G (under development)
ROM (x 8-bit) 128 K
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 2.2 Vto 3.6 V, 32 kHz)

Package QFP100-P-1818B *Lead-free T QFP100-P-1414 *Lead-free (under planning)
MLGA100-L-1010 *Leadfree (under planning)
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1 MN101C84A , MN101C84D

Type MN101C84A (under development) MN101C84D (under planning)
ROM (x8-bit) 2K 64K
RAM (x8-bit) 1K 2K

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 (at2.0Vto 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) ¢ Serial 0 (2 systems) * A/D conversion finish

i Timer Counter

106

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 «eeeesseeseesnns 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 0

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

Clock source «eewessseeesesse 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 -« ewesvseeee 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 «wseeeveeeveseeeees 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 0 baud rate timer)

Clock source «w-seeeveeeveseeees 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 -+ et coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «seeeseeewsseeeees 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 PS1 possible)

Clock source «eewesseveeensens 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 - et 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 MADO0049AEM



MN101C84A, MN101C84D

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 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
1/128, 17256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency

Interrupt source

Watchdog timer
Interrupt SOUrce -+ ww-seeee 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 49 | «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 < 5.5V)
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 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 =3 V, 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 +385°C 50 HA
See the next page for pin assignment and support tool.
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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)
0.25us (at2.7Vt0 5.5V, 8§ MHz)
62.5 us (at2.5Vto 5.5V, 32 kHz)
Package LQFP064-P-1414 *Leadfree
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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
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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 <—>|

(BUZZER«+)P06 <—>|

MN101CO7A 2
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< P24(<IRQ4)
[<—— P23(<IRQ3)

3 |<—— P22(<IRQ2)

[€<—— P21(<IRQI)
[€—— P20(<IRQO)
[€——> P14(<>TM4I0)
[€<—> P13(-TM3I0)
[€<—> P12(TM210)
l<—> P11
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DEZEZZipERgERRERS
>111711¢% st4
oS- a o = e
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-

LQFPO64-P-1414 "Lead-ree

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
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MN101C35D U

T /0 Pins

110

36 | Common use: 28 -« 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

A/D Inputs

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

FL

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

Special Ports

Buzzer output, remote control carrier signal output

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

11718711171 1999%8%2%931%271711711

MADO00024DEM
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PCO(SEG26) <——|83
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See the next page for support tool.

113



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
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1 MN101C87A

, MN101C87D

Type MN101C87A (under development) MN101C87D (under planning)
ROM (x8-bit) 2K 64K
RAM (x8-bit) 125K 2K

Package

LQFP064-P-1414 *Lead-free

Minimum Instruction
Execution Time

0.1us (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)*
62.5us (at 2.0 Vto 5.5V, 32 kHz) *
* The lower limit for operation guarantee for EPROM 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 * Key scan

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 MADO0050AEM
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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

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

i Serial Interface

Serial 0 : synchronous type/UART (full-duplex) X 1
Clock SOUrce «wweseseeessseee 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/single-master I2C x 1
Clock source «eeveesesenne 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 10 Pins 10 26 | Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
. 7 ¢ OQutput: 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
|

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

45 F——> P73
4 F——>p74
43 —> P75
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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
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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 (under development)

I Flash Memory Built-in Type

118

Type MN101CF87G (under development)
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 us (at 2.5V to 5.5V, 4.19 MHz)
62.5 us (at 2.5V to 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 (under development)
I ROM (x8-bit) 64K 9 K 128K
I RAM (x8-bit) 2K 4K 4K
I Package QFP100-P-1818B *Leac-frec
I Minimum Instruction 0.1 us (at 4.5V t0 5.5V, 20 MHz)
Execution Time 0.24 us (at 2.7 V t0 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 EPROM built-in type is 2.5 V
I Interrupts * RESET * Watchdog ¢ External 0 * External I « External 2  External 3 * External 4 « Timer 0
e Timer 1 * Timer 2 * Timer 3 * Timer 6 * Time base * Timer 7 (2 systems) ¢ Serial 0 (2 systems)
¢ Serial 1 (2 systems) © Serial 2 » A/D conversion finish ¢ Automatic transfer finish * Key scan
|

120

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)
Clock Source «seseeewssesseene 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 «+--ww-sseeeee coincidence with compare register 0

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

Clock source «sseeseessesseens 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 ««++ewwevsseees 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 «ewessseeeeesseens 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 ««++wwwvvsseees 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 «seseeeesseseene 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 «+---wesseeees coincidence with compare register 3

Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer
Clock source «eeweesereseseens 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock
frequency; 1/1, 1/128, 1/8192 of X1 oscillation clock frequency
Interrupt source «+-w+evsseeees 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 «eeseeeesssees 1/1, 112, 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 SULCE -« +eweeeseeees coincidence with compare register 7 (2 lines)
Panasonic MAD00051AEM



MN101C88D, MN101C88F , MN101C88G

I Timer Counter (Continue)

Time base timer (one-minute count setting)

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

Interrupt source -+« eeesseeees 17128, 1/256, 1/512, 1/1024, 1/8192, 1/32768, of clock source frequency
Watchdog timer

[nterrupt SoUrce - weweevsee 1/65536, 1/262144, 1/1048576 of system clock frequency

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

I Serial Interface

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

Serial 2 : synchronous type/single-master I12C x 1
Clock source «eweeeseevenenens 1/2, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1/16, 1/32 of OSC oscillation clock frequency, external clock

I I/0 Pins 110 35 | +Common use * Specified pull-up resistor available * Input/output selectable (bit unit)
. 53 | *Output: 29 *1/0: 24 ¢ P-ch. open drain (breakdown voltage =30 V) : FL drive: 53
High voltage " . .
* Specified pull-down resistor mask option: 35
A/D Inputs 10-bit x 8-ch. (with S/H)
FL (8 to 16) segments x (18 to 10) digits

I Special Ports

MADO00051AEM

Buzzer output, high-current drive port

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

QFP100-P-1818B *Lead-free

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C88-LQFP100-P-1818B-M (under development)

I Flash Memory Built-in Type

122

Type MN101CF88G (under development)
ROM (x 8-bit) 128K
RAM (x 8-bit) 4K

Minimum instruction execution time

0.1us (at4.5Vto5.5V,20 MHz)
0.24 us (at 2.7V to 5.5V, 8.4 MHz)
0.48 us (at 2.5 Vto 5.5V, 4.19 MHz)
62.5 s (at 2.5 Vto 5.5V, 32 kHz)

Package

QFP100-P-1818B *Lead-free

Panasonic
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1 MN101C75D

Type MN101C75D(under development)
ROM (x 8-bit) 64K
RAM (x8-bit) 2K

Package

LQFP080-P-1414A "Lead-free

Minimum Instruction
Execution Time

0.125 us (at 3.0 Vto 3.6 V, 8 MHz, non-use of USB)
0.167 us (at 3.0 V to 3.6 V, 6 MHz, use of USB)
62.5 s (at 3.0 V to 3.6 V, 32 kHz, non-use of USB)

i Interrupts

* RESET ¢ Watchdog * External 0 ¢ External 1 « External 2 * External 4 (key interrupt dedicated) ¢ Timer
* 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 ¢ USB interrupts

i Timer Counter

124

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 «eewssseeesensens 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 -« ewesvseeee coincidence with compare register 0

Timer counter 1 : 8-bit X 1 (square-wave output, event count, synchronous output event)
Clock source «eeesseeseesnes 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, 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 XI oscillation clock frequency; external clock input
Interrupt SoUrce -+« ewsseeeee: coincidence with compare register 2

Timer counter 3 : 8-bit X 1

Panasonic MADO00037DEM
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I Timer Counter (square-wave output, event count, generation of remote control carrier, serial 0 baud rate timer)
Clock source «eevveresnenne 172, 1/8 of system clock frequency; 1/1, 1/4, 1/16, 1/64, 1/128 of OSC oscillation

(Continue) o .
clock frequency; 1/1 of XI oscillation clock frequency; external clock input

Interrupt Source - eeewesseee coincidence with compare register 3
Timer counter 2, 3 can be cascade-connected.

Timer counter 6 : 8-bit freerun timer

Clock source «ervveresneene 1/1 of system clock frequency; 1/1, 1/128, 1/8192 of OSC oscillation clock
frequency; 1/1, 1/128, 1/8192 of XTI oscillation clock frequency
Interrupt Source - eeeeeeseee 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 evevt,
pulse width measurement, input capture) (square-wave/PWM output to large current terminal P51 possible)

Clock source «eeeseeseesenes 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)
I USB Functions Conforms to USB1.1.

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, 128, 128 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.

MADO00037DEM Panasonic 1 2 5



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 «eeveereenseenne 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 -« swwesvseeee 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 «eeesssseeesesses 1/1 of OSC oscillation clock frequency; 1/1 of XI oscillation clock frequency
Interrupt source -« swweseseee 17128, 17256, 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 Serial Interface Serial 0 : synchronous type/UART (full-duplex) x 1
Clock SOurce «wewssseeessseees 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

Serial 2 : synchronous type/single-master 12C x 1
Clock source «eeeeeseveseseees 172, 1/4 of system clock frequency; pulse output of timer counter 2 or 3;
172, 1/4, 1/16, 1/32 of OSC oscillation clock frequency

I/0 Pins 110 ‘ 62 ‘ + 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)
LCD power supply separated from VDD (usable if VDD < VLCD £ 3.6 V)
LCD power step-up circuit contained (3/2, 2 and 3 times)
LCD power shunt resistance contained
Special Ports USB ports (D+, D-), buzzer output, remote control carrier signal output, high-current drive port

Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc = 8 MHz, VDD = 3.3 V (non-use of USB) TB.D.| mA
Operating supply current IDD2 fosc = 6 MHz, VDD = 3.3 V (use of USB) TB.D.| mA
IDD3 fx =32 kHz, VDD =33V TBD.| pA
IDD4 fx =32 kHz, VDD =3.3 V, Ta = 25°C TBD.| pA
Supply current at HALT
IDD5 fx =32 kHz, VDD = 3.3V, Ta = -40°C to +85°C TB.D.| unA
IDD6 VDD =33V, Ta=25°C TB.D.| unA
Supply current at STOP
IDD7 VDD =3.3V, Ta=-40°C to +85°C TB.D.| mA

12 6 Panasonic MADO00037DEM
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I pin Assignment (at single chip mode)

Support Tool

9/SBTOB
0/SBIOB/RXDB

6
317
8

{€—> P21/IRQI/ACZ

le—> P221RQ2
fe—> P20/1RQO

PTOISEG1S «—3| 61 B ’
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37 fg—> TM2I0/P12
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32 g——> SBO2/ANY/POS

P8YSEGS «—> 71 MN101C75D 31 g—> SBTOA/ANS/PO4
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LQFP080-P-1414A *Lead-ree

i In-circuit Emulator

PX-ICE101C /D + PX-PRB101C75-LQFP0

80-P-1414A-M (under planning)

I Flash Memory Built-in Type

MADO00037DEM

Type

MN101CF75D (under planning)

ROM (x 8-bit)

64 K

RAM (x 8-bit)

2K

Minimum instruction execution time

0.125 ps (at 3.0 Vto 3.6 V, § MHz)
0.167 ps (at 3.0 V to 3.6 V, 6 MHz)
62.5 us (at 3.0 Vto 3.6 V, 32 kHz)

Package

LQFP080-P-1414A *Lead-free

Panasonic
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1 MN101C29D

Execution Time

I 7ype MN101C29D

I Rom (x8-bit) 64K

I RAM (x8-bit) 15K

I Package LQFPO8BO-P-1414A *Leakfree
I Minimum mstruction

0.10 s (at 45V t0 5.5V, 20 MHz)

I Interrupts

+ RESET » Watchdog * External O « External 1 « External 2 « External 3 « External 4 « External 5
o Timer 2 « Timer 3 « Timer 6 * Time base * Timer 8 (2 systems) « Serial 2 « Key interrupts (8 lines)

i Timer Counter

Timer counter 2 : 8-hit x 1
(square-wave output[timer pulse output], PWM output, event count, timer synchronous output, simple pulse width
measurement function)
Clock Source «ewweesmsssenees 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

Timer counter 3 : 8-bit x 1 (square-wave output[timer pulse output], event count, remote control carrier output)
Clock SOUrCe «wesseesssesnennss 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

Timer counter 2, 3 can be cascade-connected.

Time base timer
Clock Source «ewweesmsssenees 11, 127, 128, 1/28, 1/2%, 1/2%, 1/2% of OSC oscillation clock frequency;
11, 127, 1/28, 1/28, 1/2%, 1/2%, 1/2% of X| oscillation clock frequency

Timer counter 6 ; 8-bit freerun timer
Clock SOUrCe «weseesssesnennns 1/1 of system clock frequency; 1/1, 1/27, 1/2* of OSC oscillation clock
frequency;
1/1, 1/27, 1/2 of X1 oscillation clock frequency

Timer counter 8 : 16-bit x 1
Clock Source «eeeeesmsssenees either of system clock, OSC oscillation clock, external clock 1 or external clock 2

divided into 1/1, 1/2, 1/4 and 1/16

(hardware configuration)
double buffer type compare register x 2
input capture register x 1

(timer functions)
square-wave output (timer pulse output), PWM output (duty continuously
variable), event count, simple pulse width measurement function and input
capture function

Watchdog timer
[NtErrupt SQUICE wreessesessevss runaway detection frequency selection from 1/2%, 1/2% and 1/2% of system clock

i Serial Interface

Serial 2 : synchronous type x 1
Synchronous type (MSB or LSB first selectable, 1 to 8 bits arbitrary transmission)
Transfer clock source - 1/2, 1/4 of system clock frequency; 1/2, 1/4, 1/16, 1/32 of OSC oscillation clock
frequency; timer counter 2, 3 output; 1/3 of frequency of the above clocks

i Multiplication
! Division functions

128

Singned/unsigned:  16-hit x 16-bit arithmetic operation (execution in 15 cycles)
Unsigned: 32-hit + 16-hit arithmetic operation (execution in 17 cycles)

Panasonic MADOO0025DEM
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I /0 Pins 110

53 | « Common use: 48 « Specified pull-up resistor available « Input/output selectable (bit unit)

Input

2 » Common use: 1

Special Ports

High-current drive port x 1

Electrical Characteristics

Supply current

- Limit )
Parameter Symbol Condition Unit
min | typ | max
Operating supply current IDD1 fosc =20 MHz, VDD =5V 60 mA
Supply current at STOP IDD2 VDD =5V 10 UA
I pin Assignment
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222 52232332L¢049+=
<< § z z g %
59
< <

Support Tool

LQFPOB0-P-1414A " Lead-free

i In-circuit Emulator

PX-ICE101C / D + PX-PRB101C29-L QFP080-P-1414A (under planning)

I Fash Memory Built-in Type

MADOO0025DEM

Type MN101CF29D
ROM (x 8-bit) 64K
RAM (x 8-bit) 15K

Minimum instruction execution time

0.10 s (at 45V t0 5.5V, 20 MHz)

Package

L QFP080-P-1414A *Lead-free

Panasonic
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1 MN101C46F

T Type MN101C46F

I Rom (x8-bit) %K

I RAM (x8-bit) 3K

I Package SDIP042-P-0600C *Leat-free

(Conventional Package)

(SDIP042-P-0600)

i Minimum Instruction
Execution Time

279ns(at 3.0V t0 3.6V, 14.32 MHz)

i Interrupts

External (6 lines)
Internal (12 lines) : Timer x 3, A/D, OSD, 12C, 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

130

i Serial Interface 12C x 1: for multimaster mode, bus line (output) has 2 systems
I Caption + Built-in sync separator x 2

i I/0 Pins 1’0 ‘ 35 ‘ + Common use

I ADInputs 5-bit x 8-ch. (with SH)

T pwm 8-bit x 6-ch. , 14-bit x 1-ch.

I Special Ports Remote control reception

i CRTC 1-layer display (graphics, characters)

I Notes Remote control input discriminant circuit built-in

Panasonic

MADO0026CEM



MN101C46F 1

I iy Assignment

() :Conventional Package

IRQO,RMIN,P00 <—> 1O ~ 42 VSS

*1 SDAL,P0L <—> 41——> 0sCc2

*1 SCL1,PO2 <—> 40— 0OSC1
IRQLADINO,PO3 <—> 39 VDD(VPP) *2

ADIN1,P04 <—>
ADIN2,P05 <—>
ADIN3,P06 <—>
ADIN4,PO7 <—>
ADIN5,P10 <—>
ADING,P11 <—>
ADIN7,P12 <—>
*3 MMOD ——>;
SYSCLK,P13 <——>
*1 PWMO,P14 <—>

© 0 N o g b~ W N

=
o

11
12
13
14

38 <——> P42,SCLO *1
37 <——> P41,SDAO *1
36 <—> P40,PWM
35 K—> P37,NVSYNC,IRQ5
34 <—> P36,NRST
3BK——> P3BYM
MN101C46F 32 K—> P34,ROUT
31 <—> P33,GOUT
30 K—> P32,BOUT
29 <—> P3LYS

PWM1,P15 <—> 15 28<—— FLASH *4
PWM2,P16 <—>| 16 27 <—> P30,NHSYNC
IRQ2,PWM3,P17 <—> 17 26 <—> P27,VREFHO
IRQ3,PWM4,P20 <—>| 18 25 <—> P26,CVBSO
*1 IRQ4,PWM5,P21 <—>| 19 24 <—> P25,CVBS1
VDD 20 23 <—> P24 VREFH1
CLLP2<——>1 21 2<—> P23,CLH

SDIP042-P-0600C *Lead-free
(SDI1P042-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-1CE101C/D+PX-PRB101C46-SDIP042-P-0600-M
i EPROM Built-in Type Type MN101CF46F [ES (Engineering Sample) available]
ROM (x 8-hit) 9% K
RAM (x 8-hit) 3K
Minimum instruction execution time 279 ns (at 3.0V t0 3.6V, 14.32 MHz)
Package SDIP042-P-0600C *Lead-free
(Conventional Package) (SDI1P042-P-0600)

MADO0026CEM
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1 MN101C47C, MN101C47D

i Type MN101C47C MN101C47D
I Rom (x8-bit) 48K 64K
I RAM (x8-bit) 15K 2K
I package SDIP042-P-0600C *Leat-free. | QFPO64-P-1414 *Leatfree
(Conventional Package) (SD1P042-P-0600)
I Minimum Instruction 279 ns (at 3.0V t0 3.6V, 14.32 MHz)
Execution Time
i Interrupts External (6 lines)
Internal (8 lines) : Timer x 3, A/D, OSD, 12C, 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 12C x 1: for multimaster mode, bus line (output) has 2 systems
i Caption + Built-in sync separator x 2
I /0 Pins I/0 ‘ 3b ‘ + Common use; 29
I AD Inputs 5-bit x 8-ch. (with SH)
I pwm 8.bit x 6-ch. , 14-bit x L-ch.
I Special Ports Remote control reception
i CRTC 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 MNZ101CF46F (under development)
ROM (x 8-hit) %K
RAM (x 8-hit) 3K
Minimum instruction execution time 279ns(at 3.0V t03.6V, 14.32 MHz)
Package SDIP042-P-0600C *Lead-free | QFP064-P-1414 *Lead-free
(Conventional Package) (SDIP042-P-0600)
Panasonic MADO0027CEM
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MN101C47C, MN101C47D U

I pin Assignment

MADO00027CEM

*

IRQO,RMIN,P00 <—>{ 1O ~ 42 VSS (
*] SDA1,P01 <—>

#] SCL1,P02 <—>|
TRQ1,ADINO,P03 <—>| 39 VDD(VPP) *2
ADIN1,P04 <—>| 38 [<—> P42,SCLO *1

2 41 ——> 0SC2
3
4
5

ADIN2,P05 <—>| 6 37 &<—> P41,SDA0 *1
7
8
9

40 [ <—— 0OSC1

ADIN3,P06 <—> 36 <—> P40,PWM
ADIN4,P07 <—> 35 &<—> P37,NVSYNC,IRQ5
ADIN5,P10 €<—> 34 &—> P36,NRST

ADIN6,P11 <—> 10 33 &—> P35,YM
ADINTPIZE—>1 11 MOl S b RouT
*3 MMOD ——>| 12 31 &k—> P33,GOUT
SYSCLK,P13 <—>| 13 30 (&<—> P32,BOUT
*1 PWMO,P14 <—>| 14 29 &<—> P31,YS
PWML,PI5 <—>| 15 28 VSS
PWM2,P16 <—>| 16 27 &—> P30,NHSYNC
IRQ2,PWM3,P17 <—>| 17 26 <—> P27
IRQ3,PWM4,P20 <—>| 18 25 &—> P26
1 IRQ4,PWM5,P21 <—>| 19 24 &—> P25
VDD 20 23| &—> P24
P22 <—>|21 22 &<—> P23

SDIP042-P-0600C *Lead-free
(SDIP042-P-0600)
*1: 5V 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.)

10
[e3
&
[5)
555 & g
=
[ 8 8 8 =4 > E
. ,>@ao0x>=z z .0 .
(S]] Odo o ggon o O O
Z2ICFRBRBRZREZRZ2
PETLLILIILIBBBGEBBBIY
P30,NHSYNC <—>| 49 32|€—> P41,SDA0*1
N.C. 50 31 N.C.
N.C. 51 30[€——> P42, SCLO*1
P27 <—>{ 52 2 N.C.
P26 <—>{ 53 ] Vop(Ver)
P25 <—>{ 54 27 |&—— 0sC1
P24 <—>{ 55 26— 0sC2
P23 <—>56 MN101C47C 25 Vss
P22 &—>{ 57 MN101C47D 24{€&——> IRQO,RMIN,P00
N.C. 58 28|<—> SDALPOL*1
VDD 59 2|&—> SCL1,P02*1
*1P21,PWM5,|RQ4 <—>1 60 21 |<—> IRQLADINO,P03
P20,PWM4,IRQ3 <—>| 61 20 |<—> ADIN1,P04
P17,PWM3,IRQ2 <—>| 62 19 N.C.
N.C. 63 18 N.C.
P16,PWM2 <—>| 64 17 |&——> ADIN2,P05
ANmsborm0 S dNAINQG
CORYEEJBRFRIRRBYY
225235y %253 8w ?®
S 354 5zzz zz
E E ® ~oboo oo
LI < <
o B

LQFP064-P-1414 “Lead-free

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

Panasonic

) : Conventional Package
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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,
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

13 4 Panasonic MADO00040CEM



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
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,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 P21,SCL1 €<—>| 73 33 —> VOUT
1 P22,PWMO <—> 74 MN101E02H 2 AVDD
P23 PWMI <—>{75 31 ——> FSCOUT
P24,PWM2 <—>1 76 30 FSCIN
DVDD 77 29— FPCO
DVSS 78 28 AVSS
P25,SYSCLK <—>{79 27 FvCol
#1 P26,TMOIO <——>1 80 26 ——> HOUT
#1 P27,TM110 <—>! 81 25 HDOWN
P30,NRST <—>( 82 24 EHTIN
P31,JRQI €<—>83 23 BEAMIN
P32,IRQ2 <—>( 84 2 ABLIN
(=] o o0 <t i O I~ 0 O O =
—~ N M T N O~ B N = o~ o = = = = = Qa a
33V T QEZEERYEEESEEERE R
EES-5azZzPs28088802020%8
T T LA RE ==X < ¢ x &~ < x = = 6
R = Ao A& > 5 O > Q
-V < %

QFP084-P-1818E *Lead-free

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

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

i In-circuit Emulator

PX-PAC101E02-4W9]J

I Flash Memory Built-in Type

MADO00040CEM

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 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,

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

136 Panasonic MADO00044BEM



MN101E11G U

I pin Assignment

SR
< <
aga
g =T
~ >~ O <t o a — O
& ZZZ ZZZZ%Z N
> 8824 aaAaa8a8a
5<<<B8g<i<<<<285.88%5532
esggx>E5d822200%>>0&0Q
>EAEEANAEREAARE=200A>< <A R
o ol — =3 f=} oo ~ Nel Nal <t o ol - (=3 (=) o o~ o wv <t o
o O O O v wn v own o N N N n n < <+ <+ < < <=
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 PWMI <—>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

P30,NRST <—>{ 82 24 EHTIN
P31,JRQ1 <—>{83 23 BEAMIN
P32,JRQ2 <—>84 2 ABLIN

S =~ & o0 < o~ 0o O o -
— N 1 O~ 0 O = e e e e e = RS
OIULLZZZALITSZAZETZTZ 22
CCZELEZEBCEEEEEEE0EEE
EEpEENEEzZREEz2z2a25YF T &
i S o=V >80 >20 ©
oA o LE)

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

MADO00044BEM

Type MNI101EF03G [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 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

13 8 Panasonic MADO00045BEM



MN101E13G U

I pin Assignment

Lo
< <
Qo
%L
~ =~ O n <t n aa — O
EZZ2 £ &L &4
£22%224,222228 4 ~QuERS
Q> =xA O S S Y 3) o Qa m
Bcgs:225d522283852328
>ELAELAANAEELEAEAA200A><<A®n R
3 2RETEBVILATRILRSTEYLY I Q
P10,RMIN,IRQ0 €<—>| 64 42 ——> GOUT
#1 P11,SDAQ0 €<—>| 65 41 —> ROUT
*1 P12,SCLO €<—>| 66 40 VIREF
*1 P13,PWM <—>1 67 39 VCOMP
P14,VOUT0 <—>| 68 38 ———> VMOUT
P15,SBTO €<—>{ 69 37 AVDD
P16,SBD0 <—>{ 70 36 FBPIN
P17,SBO0 <—>{ 71 35 AVSS
#1 P20,SDA1 &<—>{ 72 34 &—> EW
*1 P21 L1 3 33 &——> VOUT
SCLI <7 MN101E13G
*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 <——>1 80 26 —> HOUT
*1 P27, TM110 <—> 81 25 HDOWN
P30,NRST <——>{ 82 24 EHTIN
P31,IRQ1 €<—>83 23 BEAMIN
P32,JRQ2 <—>| 84 22 ABLIN
— Nt nm O~ 22 EX2R S
53S iS8558 EFEE5EE5E¢E
& == & S > oo DOm0 204
== 2 EmZXEgpg2E2xS = [~
SYREREMESICTTSEDS5 30 9
O A S =Ry~ ]
A A A g =

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

MADO00045BEM

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 MN101E04G

T Type MN101E04G
I Rom (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 I, HSYNCx 1, VSYNCx |

I Timer Counter 8-bit timer x 4

Watchdog timer: ~ Time-out period is selectable.
i Serial Interface 12C 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 1/0 Pins ‘ /10 ‘ 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 [-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/PAL/SECAM video signal processing circuit, built-in 3-line comb filter (NTSC)
built-in adaptive 2-line comb filter (PAL)

140 Panasonic MADO00042CEM



MN101E04G I

I pin Assignment

[SS
< <
[agya)
Pl
~ >~ O wn <+t o a4 = O
Tzzz Z22%z
£222224,22%28280-_52gc%%
SESss222d=52228858¢238¢2°3
> AR AQAAQARARARARAZOOA><A<CA B R
BT B2RBHEARILRTEIFTRITREETEeIQ
P10,RMIN,IRQ0 <—>| 64 42 ——> GOUT
#1 P11,SDAQ0 €<—>| 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
*1P20,SDAl <—>( 72 34 ——> EW
#1 P21,SCL1 €<—>{ 73 MN101E04G 33 —> VOUT
*1 P22 PWMO <—>{ 74 32 AVDD
P23,PWMI1 <—>{ 75 31 ———> FSCOUT
P24PWM2 <—> 76 30 FSCIN
DVDD 77 29 ——> FPCO
DVSS 78 28 AVSS
P25,SYSCLK €<—>179 27 FVCOI
*1 P26, TMOIO <—>{ 80 26 —> HOUT
*1 P27, TM110 <—>{ 81 25 HDOWN
P30,NRST <——>1 82 24 EHTIN
P31,IRQ1 <—>(83 23 BEAMIN
P32,JRQ2 <—> 84 22 ABLIN
— et o~ 2@ R 2T
QST O LZzZzZzaoanSzZzAZIDzZzITZA2
o o = =2 = %} = o = = = o K
ZE¢zfzz2528858385z0z2¢88
T TR ESEEY & ~ g3 x = = 5
oo P8 [ > > O @)
A oA o %

Support Tool

*q:
*2:

QFP084-P-1818E *Lead-free
5V dielectric Nch open drain output pin
Mask ROM=VDD, Flash Memory built-in type=VPP

i In-circuit Emulator

PX-PAC101E02-4W9J

i Flash Memory Built-in Type

Type MNI101EF04G [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

MADO00042CEM

Panasonic
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1 MN101DO06F , MN101D06G , MN101D06H

Execution Time

I Type MN101D06F 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 ps (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 e« Runaway e External 0 ¢ External 1 « External 2 ¢ External 3 « External 4 ¢ key input (P50 to 54)
* Timer O * Timer | © Timer 2 « Timer 3 * Timer 4 * Timer 6 ¢ Capstan FG ¢ Control « HSW

¢ Cylinder(Drum) FG ¢ Servo V-sync ¢ Synchronous output ¢ OSD  XDS ¢ Serial 0 ¢ Serial 1 ¢ Serial 2

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

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 e eesseeseeseesees 172, (1/4,) 1/8, (1/16) of system clock frequency; overflow of timer counter 6;
1/512 of X1 oscillation clock or OSC oscillation clock frequency
Interrupt SOUrce « s wweeee 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 source - eeeeee: 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 «»wsewesereserenes 172, (1/4,) 118, (1/16,) 1/12, (1/24) of system clock frequency
Interrupt source -« wweeee 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 «wseweseveseveses 172, (1/4,) 1/8, (1/16) of system clock frequency; XI oscillation clock
Interrupt source - eeeeee: overflow of timer counter 3

Timer counter 4: 16-bit X 1 (timer function, event count [P15 input], generation of serial transmission clock)
Clock SOUTce «++eevevsseeveesseee 1/8, (1/16) of system clock frequency; external clock input
Interrupt SOUrce « wweee 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 - eewsesevenessees 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 «+seevevsseeveessece 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/4, (1/8,) 1/64, (1/128) of system clock frequency
INEETTUPL SOULCE «r+revvssssseees 1728, 172", 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 =« ewwseeevesessees 1/4, (1/8,) 1/16, (1/32) of system clock frequency; external clock input
Interrupt SOUrce - wwsseeees overflow of timer counter 7 (although when 4-bit X 2, there is one interrupt vector. )

i Serial Interface

142

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
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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 -« eewwessssseene 1/8, 1/16,
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 - wweseseeeerenees 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 8 directions
Frame intensity : 4 gradations settable in the row unit (at output of composite video signal)
Box shade function . settable in the character unit (at output of composite video signal
with 129 or more characters (character types))
Blinking : none (covered by software)
Inverted character : settable in the character unit
Halftone : settable in the row unit in 2 intensity gradations (at output of
external synchronous composite video signal)
CCD mode:  Supports Closed Caption in the U.S.A.
Screen configuration : 32 characters 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 againstimage fluctuation ~ : built-in AFC circuit
Dot clock 2 172 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 /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
IDHTI 5 20 LA

32 kHz oscillation operation without load

A/D Converter Performance

(Ta=25°C£2°C,VS§S=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 s
Analog Input Voltage 5 \
(Ta=25°C+2°C,VDD=5.0V,VSS=0V)
Panasonic MADO00029FEM
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MN101D06F , MN101D06G , MN101D06H 1

I pin Assignment
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QFP100-P-1818B *Lead-free
Support Tool
In-circuit Emulator PX-ICE101C / D + PX-PRB101D06-QFP100-P-1818B-M
I Flash Memory Built-in Type Type MN101DF06ZAF
ROM (x 8-bit) 24K
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

Panasonic

145



1 MN101D07G,MN101D07H

Type MN101D07G MN101D07H
ROM (x8-bit) 128K 160 K
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 © External 0 * External 1 * External 2 « External 3 « External 4 « key input (P50 to 54) ¢
Timer O * 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

146

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
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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 13-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 MADO0030EEM
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MN101D07G,MN101D07H

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

Support Tool

i 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 us (at 4.0 Vto 5.5V, 14.32 MHz)
71.5 us (at 3.0 V to 5.5V, fixed to 14.32 MHz internal division)
61 us (at2.5Vto 5.5V, 32.768 kHz)

Package

LQFP 112-P-202( *Lead-free

MADOOO30EEM

Panasonic

149



1 MN101DO8E

Execution Time

T Type MN101DOSE
I ROM (x8-bit) WK

I Ram (x8-bit) K

T Package LQFPO80-P-1414A “Lead-ee
I Minimum Instruction

With main clock operated ~ 0.1397 ps (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 ¢ Servo V-sync ¢ Synchronous output ¢ OSD
* XDS ¢ Serial | * Serial 2 « PWM 4 « OSD V-sync

i Timer Counter

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

Timer counter 1: 8-bit X 1 (timer function, linear timer counter function)
Clock SOUTCe -+eevevsseeveesseee 1/4 of system clock frequency; CTL signal
Interrupt SOUrce «« wweeee 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 source - ewwseeeeesesses 1/4, 1/16, 1/24 of system clock frequency
Interrupt source -« ewwseee 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 «+++eevevsseevevsseee 1/4, 1/16 of system clock frequency
Interrupt SOUrce «« wwsseee overflow of timer counter 3

Timer counter 5: 19-bit X 1 (watchdog, stable oscillation waiting function)
Clock source - eewseeevesessees 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 «eewessseeveesseee 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/8, 1/128 of system clock frequency
INEETTUPL SOULCE «rvrvvvssssseess 1728, 172", 1/2% overflow of timer counter 6

i Serial Interface

150

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

Clock Source «eseeseeseesees 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 = ewwseeevesesees 1/144 to 1/252 of system clock; SCK pin input
Panasonic MADO00032DEM



MN101DOSE

i 0oSsD 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 1/0 Pins /10 56 | +Common use: 45
Input 1 | *Common use: 1

i A/D Inputs 8-bit x 11-ch. (without S/H)
T pwm 13-bit x 2-ch. (at repetition cycle 572 ps 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 =5 V 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 | WA
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
IDHTI 5 20 | pA
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 us
Analog Input Voltage 5 \

152

(Ta=25°C+2°C,VDD=5.0V, VSS=0V)
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I pin Assignment

2 q =
a8 - E-EZ 3
= = =z &
25 2o lelf 3
T ze IRl I
o4 93 2 < 1:, & S = 30 (2
2c-EC22fmzgs885388%S
<<TTT<I<IT<7>>TQT\<>U
A RLEBRINNFR2IITLL IS
(¢>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 <—>1 71 30 [——> PWM4(P25¢5)
P75 «<—>{72 29 ———> PWMO
P74 <—> 73 28 ——> PWMI
P73 «<——> 74 27 ——=> SBUFDI(P11¢>)
P72 «<—> 75 26 [——> SBUFD2(P12¢65)
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¢>)
q Nt mo N 2D @I =2 2g
Lo YD Y - oSSR YTAR A
ZEEEEEEEEEESYEEEEE ]
113111%%% Y T
giggetdl 555711 &
EEErass 88 2727077 =
- -2 & E © T a0 2
T R
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 s (at 4.0 V to 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 LQFP080-P-1414A *Lead-free

MADO00032DEM
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1 MN101DO09E

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 ps (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 +Serial2 « PWM 4 « OSD V-sync

i Timer Counter

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

Timer counter 1: 8-bit X 1 (timer function, linear timer counter function)
Clock SOUTCe -+eevevsseeveesseee 1/4 of system clock frequency; CTL signal
Interrupt SOUrce «« wweeee 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 source - ewwseeeeesesses 1/4, 1/16, 1/24 of system clock frequency
Interrupt source -« ewwseee 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 «+evevsseeveesseee 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 source - eewseeevesessees 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 «eewessseeveesseee 1/512 of OSC oscillation clock frequency; XI oscillation clock;
1/8, 1/128 of system clock frequency
INEETTUPL SOULCE «rvrvvvssssseess 1728, 172", 1/2% overflow of timer counter 6

i Serial Interface

154

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

Clock Source s+ sesesseeseesees 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 = ewwseeevesesees 1/144 to 1/252 of system clock; SCK pin input
Panasonic MADO00033DEM
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i 0oSsD 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 1/0 Pins /10 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 =5 V 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 | WA
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
IDHTI 5 20 | pA
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 us
Analog Input Voltage 5 \
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(Ta=25°C+2°C,VDD=5.0V, VSS=0V)
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I Pin Assignment

5
S o83
£9 tels
Z o T& £laz
EEBS%-90e30uuuduuugudtog?
UUPEPEELOEEYULUUUOOUOURZEEE A
X L<OLX> > <L > ZZZZZZZZZ L L<<>
ERCERRReBL8ETCLcERRRRRARY
co 76 50f—— CVIN2(PB4¢>)
N.C. 77 49}¢—— CVIN(PB5©)
N.C. 78 48 —— Vss2
ADI10(<>PC2) 79 47— CVOUT(PB6¢>)
AD9(<>PCl1) 80 46—— N.C.
AD8(«>PC0) 81 45—— N.C
AD7(<>P87) 82 44— N.C
ADG6(<>P86) 83 43}—— N.C.
AD5(¢<5P85) 84 le—— SXI
AD4(<>P84) 85 4] f——> XO(P23¢3)
AD3(<->P83) 86 40 jfe—— XI(P24)
AD2(¢5P82) 87 MN101D09E 39—— Vss
ADI1(<>P81) 88 38}¢—— OSCI
ADO(<>P80) 89 37— 0sco
P77 90 36—— Vpp
P76 91 35——> 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¢>)
P70 97 29 }——> SBUFD4(TC60/P14¢>)
ROTA(<->P67) 98 28f——> SBUFD5(P15¢>)
HAMP(-5P66) 99 27f——> SBUFD6(P16¢>)
DENV(&P65) 100 26f——> SBUFD7(OSCDIV/P17¢>)
fNmtner e 2TITNLC2ARSARIY
AAAAA T U U AR N =22 R YRR o~
S5z % £EE $IEFSE S
2228¢ 5283 AREERE 2
222 2223
ITEXT
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-fce

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
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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



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

I pin Assignment

Support Tool

SR _2o

s TIE1E

Z e TE SETEL
dﬁEEQ—OUREENO-—dem\oSdsdBS
TT;T;TTTTiiTTTTTTTTTTTTTf
CERRRER3BE88TBLCTBARGRAEINASA

Co «<—|76 50[¢—— CVIN2(PB4<3)

P90 <—>{77 49}¢—— CVIN(PBS¢)
ADI1(-PC3—78 48 Vssa
AD10(>PC2—79 47f——> CVOUT(PB6¢>)

ADY(->PC1y—180 46[¢—> PB7
ADS(->PCOy—>{81 45[6—> P20
AD7(¢>P87y—182 446—> P21
AD6(>P86)—>183 3—> P22
AD5(>P85y—>184 12— SXI
AD4(>P84y—>185 41—> XO(P23¢3)
AD3(>P83—>186 40je—— XI(P24¢>)
AD2(¢3P82—187 39 Vss
ADI(<P815—>88 MN101D10G 38[&—— 0SCI
ADO(<P80y—3189 37— 0SCO

P77 €—|90 MN101D10F 36 Vop

P76 <—|91 35——> SBUFDO(P25/PWM4c>)

P75 «—|92 34— PWMO

P74 <—|93 33— PWMI

P73 «—|9% 32——> SBUFDI(P11¢3)

P72 €—|95 31 ——> SBUFD2(P12¢3)

P71 «<—|96 30—> SBUFD3(P13¢3)

P70 €<—|97 29|——> SBUFD4(P14/TC60¢)
ROTA(¢>P67%——|98 28——> SBUFD5(P15¢3)
HAMP(¢<>P66KF——|99 27——> SBUFD6(OSDH/P16/XDSCK<>)
DENV/(¢:>P65—>{ 100 26—> SBUFD7(OSDV/P17/0SCDIV/XDSDAT«

—CN Mt oo n YOI 22353838
T
JegsgRERE s azg edcznl]
ceaas [
§3982 SEE53ES3A%58288 &
FEEEA 2825825225555 >

F4 zZ Z Z m@M@mm@

I T T T

QFP100-P-1818B *Lead-free

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 us (at 4.0 Vto 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 MN101DQ3D

Execution Time

T Type MN101D03D
I ROM (x8-bit) ™

I RAM (x8-bit) 2K

I package L QFPOB0-P-1414A *Leat-free
I Minimum Instruction

0.10 us (at 45V to 5.5V, 20 MHz)

0.238 us(at 2.7V t05.5V, 8.39 MHz)*!

125us (at 2.0V t0 5.5V, 32 kHz)*2
*1The lower limit for operation guarantee for flash memory built-in typeis4.5V.
*2The lower limit for operation guarantee for EPROM built-in typeis 2.3 V.

i Interrupts

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

i Timer Counter

162

Timer counter 0 : 8-hit x 1
(square-wave output [timer pulse output], PWM output, event count, remote control carrier output, simple pulse
width meausurement function)
Clock Source - ewweesmsssenees 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

Timer counter 1: 8-hit x 1 (square-wave output [timer pulse output], event count, timer synchronous output)
Clock SOUrCe «wesseesssesnenans 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

Timer counter 0, 1 can be cascade-connected.

Timer counter 2 : 8-bit x 1
(square-wave output [timer pulse output], PWM output, event count, timer synchronous output, simple pulse
width meausurement function)
Clock SOUrCe «weseesseessenans 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

Timer counter 3 : 8-hit x 1 (square-wave output [timer pulse output], event count, remote control carrier output)
Clock Source - wwweesmsssenees 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

Timer counter 2, 3 can be cascade-connected.

Timer counter 4 : 8-bit x 1
(square-wave output [timer pulse output], PWM output, event count, simple pulse width meausurement
function)
Clock Source - wwessmssseeees 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

Timer counter 5 : 8-bit x 1 (square-wave output [timer pulse output], event count)
Clock SOUrCe «wesseesssessnenass 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

Timer counter 4, 5 can be cascade-connected.

Time base timer
Clock SOUrCE «weseeessersssssenes 1727, 1/28, 1/2°, 1/2%, 1/2%%, 1/2*° of OSC oscillation clock frequency;
1/27, 1/28, 1/2°, 1/2%, 1/2%3, 1/2% of X| oscillation clock frequency

Timer counter 6 : 8-hit freerun timer
Clock source - weemssseeees 1/1 of system clock frequency; 1/1, 1/27, 1/2% of OSC oscillation clock
frequency; 1/1, 1/27, 1/28 of X1 oscillation clock frequency

Panasonic MADOO0031DEM
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I Timer Counter (Continue)

Timer counter 7 : 16-bit x 1
Clock SOUrCE «eeseesessssennns either of system clock, OSC oscillation clock, external clock 1 or external clock 2

frequency-divided into 1/1, 1/2, 1/4 or 1/16)

(hardware configuration)
double buffer type compare register x 2
input capture register x 1

(timer functions)
square-wave output (timer pulse output), high-precision PWM output (cycle/
duty continuously variable), event count, simple pulse width measurement
function and input capture function

Timer counter 8 : 16-bit x 1
Clock Source - wereeesssseenees either of system clock, OSC oscillation clock, external clock 1 or external clock 2

frequency-divided into 1/1, 1/2, 1/4 or 1/16)

(hardware configuration)
double buffer type compare register x 2
input capture register x 1

(timer functions)
square-wave output (timer pulse output), PWM output (duty continuously
variable), event count, simple pulse width measurement function and input
capture function

Watchdog timer
INterrupt SOUrCE wrssssssssuess runaway detection frequency selection from 1/2%, 1/2%8 and 1/2% of system clock

frequency

i Serial Interface

MADOO0031DEM

Serial 0: 8-bit x 1 (full-duplex UART/ synchronous type)

Synchronous type  (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous
transmission, continuous reception and continuous transmission-reception possible by
combination with ATC function)

Transfer clock source - 1/2, 1/4 of system clock frequency;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency;
timer counter 2 to 5 output;
1/3 of frequency of the above clocks

Full-duplex UART  (built-in baud rate timer, parity check, overrun error/framing error detection, transfer bit

selectable from 7 and 8 bits)

Serial 1: 8-hit x 1 (simple I2C/ synchronous type)

Synchronous type  (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous
transmission, continuous reception and continuous transmission-reception possible by
combination with ATC function)

Transfer clock source: -+ 1/2, 1/4 of system clock frequency;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency;
timer counter 2 to 5 output;
1/3 of frequency of the above clocks
Simple I2C (1C transmission function with single master [9-bit transmission])

Serial 2 : 8-hit x 1 (3-wire synchronous type)

Synchronous type  (MSB or LSB first selectable; 1 to 8 bits arbitrary transmission; continuous
transmission, continuous reception and continuous transmission-reception possible by
combination with ATC function)

Transfer clock source - 1/2, 1/4 of system clock frequency;
1/2, 1/4, 1/16, 1/32 of OSC oscillation clock frequency;
timer counter 2 to 5 output;
1/3 of frequency of the above clocks

See the next page for electrical characteristics, pin assignment and support tool.
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I /0 Pins 110

67

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

Input

1 « Common use

I A/D Inputs

10-bit x 8-ch. (with SH)

Conversion Cause 7

serial 1 interrupt

--------- A/D control register setting; timer 4, 6 or 8 interrupt; external interrupt 3 or 7;

Special Ports

Buzzer output, remote control carrier signal output, high-current drive port x 1

Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition . Unit
min | typ | max
IDD1 fosc =20 MHz,VDD =5V 60 mA
Operating supply current IDD2 fosc = 8.39 MHz,VDD =5V 25 mA
IDD3 *fx =32kHz,VDD =3V 120 nA
fx=32kHz,VDD =3V, Ta=25°C 8 nA
Supply current at HALT IDD4
fx=32kHz,VDD =3V, Ta=85°C 20 nA
Supply current at STOP IDD5 VDD =5V 10 HA
* Flash memory built-in type : 300 pA max. at VDD =5V
I Pin Assignment
s U.ssigpiziill
I~ 19 [ &
5 g oNEFERELEEREED
ga%@@§éa§zgzg§§&sééé
WooPoSfx3dadyEx {9 % F b
gi?%%?%ii%ﬁ%%?i%%i??
386883 BIFTSIIEELILYS
ANO(PAQ) <—>| 61 40 [&<—> TM4IO,KEY 1(P41)
AN1(PAL) <—>{ 62 39 [<—> LEDO,KEY 0(P40)
AN2(PA2) <—>{ 63 38 [<—> LED2(P16)
AN3(PA3) <——>{ 64 37 VSs
AN4(PA4) <—>{ 65 36 ——> XO
ANS5,IRQ5(PAS) <—>1 66 35 [&—— XI
ANG,IRQB(PAB) <—>| 67 34 vss
ANT7,IRQ7(PA7) <—>{ 68 33 ——> 0SC2
VREFP 69 32 |&—— OsCL
VDD 70 31 VDD2
D7,MPB7(P87) <—>{ 71 MN101D03D 30 [€<—> TM3IO(P13)
D6,MPB6(P86) <—>| 72 29 K—> TM2I0(P12)
D5 MPB5(P8S) <—>| 73 28 |K—> TM1IO(P11)
D4,MPB4(P84) <——>{ 74 27 |€&—> RMOUT, TM0IO(P10)
D3MPB3(P83) <—>{ 75 26 [<—> IRQO(P20)
D2,MPB2(P82) <—>{ 76 25 €—> IRQL,SENS(P21)
D1MPB1(P81) <—>{ 77 24 |&<—> IRQ2(P22)
DO,MPBO(P80) <—>{ 78 Bl— P24
A15,SDO7(P77) <—>| 79 22 |<—> ALEMPB(P26)
A14,SDOE(P76) <—>{ 80 21 |<—> NRST(P27)
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Support Tool

MN101D03D U

i In-circuit Emulator

PX-ICE101C/ D + PX-PRB101D03-L QFP080-P-1414A

I EPROM Built-in Type

Type MN101DPO3FAL
ROM (x 8-bit) 96K
RAM (x 8-bit) 4K

Minimum instruction execution time

0.10 s (at 45V t0 5.5V, 20 MHz)
0.238 us (at 2.7V t0 5.5V, 8.39 MHz)
125 s (at 2.3V 10 5.5V, 32 kHz)

Package LQFPO80-P-1414A *Leatfree
I Fash Memory Built-in Type Type MN101DF03D

ROM (x 8-bit) 64K

RAM (x 8-hit) 2K

MADOO0031DEM

Minimum instruction execution time

0.10 s (at 45V t0 5.5V, 20 MHz)
0.238 s (at 4.5V t0 55V, 8.39 MHz)

Package

LQFP08O0-P-1414A *Lead-free

Panasonic

165



166 Panasonic



W 216.0i
SERIES

AM2iMN102‘ Series

The AM2 series uses a simple and elegant architecture that executes basic instructions
at a rate of 1 byte per cycle to achieve high-speed operation with a minimum instruction
execution time of 100 ns at 20 MHz. These are 16-bit microcontrollers with an ASIC
expansion bus to allow the customers to incorporate peripheral circuitry of their original
design in them with ease.
These equipment-oriented microcontrollers demonstrate high realtime performance.
Features
@ 16-bit architecture
1-bit minimum instruction code -- 50 ns minimum instruction execution time (at
40 MHz)
@ Elegant architecture
High-Efficiency 1 byte per cycle instructions
Achievement of higher speeds for load/store transfer and branch instructions,
etc.
@ Flexible expansion of functions
Achievement of a microcontroller that supports customization through an ASIC
expansion bus
@ Software support
ANSI C language -- LITRON*-specification realtime OS
* ITRON is an abbreviation of "Industrial TRON."

m Application

General-

use 'E'



1 MN102L59D

I 1ype MN102L59D
I Rom (x8-bit) 64K
I RAM (x8-bit) 2K
T Package LQFPOG4-P-1414 "Lead-free
I Minimum Instruction With main clock operated: 100 ns (at 4.5 V to 5.5 V, 5 MHz externally, multiplied by 4 internally)
Execution Time
I Interrupts * RESET  Watchdog ¢ Timer counter 0 to 11 « External 0 to 5 ¢ Serial ch.0, 1 transfer finish
* NMI pin * A/D conversion finish
i Timer Counter Timer counter 0 : 8-bit x 1 (timer output, event count)

Clock SOUrce «wewessseeeeessee 1/1, 1/64, 1/128 of system clock frequency; external clock

Interrupt source underflow of timer counter

Timer counter 1 : 8-bit x 1 (timer output, event count, A/D conversion start up)

Clock source 1/1, 1/64 of system clock frequency; external clock; timer counter 0 output

Interrupt Source -« ewesvseeee underflow of timer counter |

Timer counter 2 : 8-bit x 1 (timer output, event count)
Clock source «eeeessseeesesses system clock; external clock; timer counter 0, 1 output
Interrupt Source ««« seweseseee underflow of timer counter 2

Timer counter 3 : 8-bit x 1 (interval timer, UART baud rate generator)
Clock SOUrCe «seevessseveessseee 1/1,1/2, 1/64 of system clock frequency; timer counter 0 output
Interrupt SoUrce - e underflow of timer counter 3

Timer counter 4 : 8-bit X 1 (interval timer)
Clock source «eewesseeeeesses 1/1, 1/64, 1/128 of system clock frequency; timer counter 0 output
Interrupt SoUrce «+---wwsseeeee: underflow of timer counter 4

Timer counter 5 : 8-bit x 1 (interval timer)
Clock SOUrCe «wevessseveesssee 1/1, 1/64 of system clock frequency; timer counter 0, 4 output

Interrupt source underflow of timer counter 5

Timer counter 6 : 16-bit X 1 (timer output, event count)

Clock source 1/1, 17128 of system clock frequency; external clock; timer counter 0 output

Interrupt SoUrce »+---+w-sseeeee: underflow of timer counter 6

Timer counter 7 : 16-bit X 1 (timer output, event count)
Clock SOUrce «swewessseeeesssee 1/1, 1/128 of system clock frequency; external clock; timer counter 0 output
Interrupt Source - e underflow of timer counter 7

Timer counter 8 : 8-bit x 1 (timer output, event count, simple PWM output)
Clock source «w-seeeveeeeeseeees 172, 1/8 of system clock frequency; external clock; timer counter 0 output
Interrupt SoUrce -+« +ewsseeeees underflow of timer counter §

Timer counter 9 : 8-bit X 1 (timer output, event count, simple PWM output)
Clock SOUrce «wewessseeeesssee 1/2, 1/8 of system clock frequency; external clock; timer counter 0 output
Interrupt SOUrce - e underflow of timer counter 9

Timer counter 10 : 8-bit X 1 (timer output, simple inverter control [simple 6-phase PWM output])
Clock source - seeeseeeveseeeees high-speed clock (after multiplication); 1/1, 1/2, 1/8 of system clock frequency

Interrupt source overflow of timer counter 10

Timer counter 11 : 16-bit updown counter x 1
(highly functional inverter control [simple 6-phase PWM output], A/D conversion start)
Clock SOUrce «swewessseveessseee high-speed clock (after multiplication); 1/1 of system clock frequency
Interrupt Source - e overflow of timer counter 11; underflow of timer counter 11

Connectable ) timer counter 0, 1, 2 timer counter 0, 4, 5
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MN102L59D U1

i Serial Interface Serial 0, 1: 1 to 8-bit X 1 (common use with half-duplex UART, transfer direction of MSB/LSB selectable)
Clock source «eeeseeseesenes 1/2, 1/4, 1716 of system clock, 1/2 of timer counter 3, external clock
Half-duplex UART x 2 (common use with serial 0, 1)
1/0 Pins ‘ 110 ‘ 52 ‘ + Common use : 52 (by bit)
A/D Inputs 10-bit x 12-ch. (with S/H) : 4 channels for common use
PWM 16-bit x 2-ch. (commen use with timer counter 6,7)
simple 6-phase PWM output 8-bit X 1-ch.(common use with timer counter 10)
6-phase PWM output 16-bit X 1ch. (timer counter 11)
i Notes 6-phase PWM output support
I Electric Characteriatics
Supply current
Limit
Parameter Symbol Condition . .
min | typ | max | Unit
. VI=VDD or VSS, output open
Operating supply current IDDopr 75 mA
f=5MHz,VDD=5.0V
Pin with pull-up resistor is open
Supply current at STOP IDDS 50 UA
all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALTO IDDH 30 mA
f=5MHz, VDD =5.0V, output open

(Ta=-20°C to +85°C,VDD = 5.0V, VSS=0

I pin Assignment

Support Tool

P40,PWMO,TMIO0
P41,PWMO.TMIO!
P42,PWMI.TMIO2
P43 PWMITMIO6
P44, PWM2,TMIO7
P45 PWM2,STOP
P60,TPWMO,SBTO
P61.TPWMI.SBIO
P62.TPWM2.SBOO
P63,TPWM3 SBT1
P64, TPWM4,SBI1
P65 TPWMS5.SBOI
VDD

NMI

48 |&—> P25,IRQ5

MN102L59D

32 [K—> P37.ANO
31 &> P36,ANI
30 &> P35.AN2
20 [&——> P34.AN3
28| K—> P33,AN4
27 [ K——> P32,ANS
26 [&——> P31.AN6
25 [K——> P30.AN7
24, K—> PS7,AN8
23 [K——> P56,AN9
22 &> P55,AN10
21 €—> PS4.ANIL
20 K—> P53

191 K—> P52

18, &—> P51
17— P50

SN mTmeEw

LQFP064-P-1414
* The MN102LF59D is manufactured and sold under license agreement with BULL CP8 Inc.

*Lead-free

Note that MN102LF59D cannot be used as the IC card.

i In-circuit Emulator

PX-ICE102L00 + PX-PRB102L59-LQFP064-P-1414

I Flash Memory Built-in Type

MAEO0001EEM

Type

MN102LF59D [ES (Engineering Sample) available]

ROM (x 8-bit)

64 K

RAM (x 8-bit)

2K

Minimum instruction execution time

100 ns (at 4.5 V to 5.5V, 5 MHz externally, multiplied by 4 internally)

Package

LQFP064-P-1414 *Lead-free

Panasonic
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1 MN102L62G

Type MN102L62G
ROM (x8-bit) 128K
RAM (x8-bit) 5K

Package

LQFP100-P-1414 *Lead-frec

Minimum Instruction
Execution Time

100 ns (at 4.5V to 5.5V, 20 MHz)

i Interrupts

* RESET  Watchdog * Timer counter 0 to 5 * Timer counter 6 to 7

* Timer counter 6 to 7 compare capture A * Timer counter 6 to 7 compare capture B

¢ ATC transfer finish ¢ External 0 to 4 « Serial ch.0, 1 transmission ¢ Serial ch.0, 1 reception
* NMI pin * A/D conversion finish

i Timer Counter

Timer counter 0 : 8-bit X 1 (timer output, event count)
Clock SOUrce «wewessseeeesssee 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;
external clock
Interrupt SOUrce - et underflow of timer counter 0

Timer counter 1 : 8-bit x 1 (timer output, event count, A/D conversion start up)
Clock source «eewsssseeeeessens system clock; 1/4 of low speed clock frequency; external clock;
timer counter 0 output
Interrupt Source -« seweseseeee underflow of timer counter |

Timer counter 2 to 3 : 8-bit x 1 (timer output, event count, UART baud rate generator)

Clock source «eeseesseeseesenss system clock; external clock; timer counter 0 output; timer counter 1, 2 output

Interrupt Source - e underflow of timer counter 2, 3

Timer counter 4, 5 : 8-bit x 1 (timer output, event count)
Clock source «eweeseeeesenses 1/4 of low speed clock frequency; external clock; timer counter 0 output;
timer counter 3, 4 output
Interrupt SoUrce «+---e-sseeeee: underflow of timer counter 4, 5

Timer counter 6, 7 : 16-bit X 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)
Clock source «eeseeseeseesenns system clock; external clock; timer counter 4, 5 output

Interrupt SoUrce - wsee: coincidence with compare capture A or at capture; coincidence with compare

capture B or at capture; underflow of timer counter 6, 7

Connectable ) timer counter 0 to 5

i Serial Interface

Serial 0 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source «eewesseeesenses 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;
external clock; 1/2 of timer counter 2 frequency

Serial 1 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock SOUrce «wewessseevessseee 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;
external clock; 1/2 of timer counter 3 frequency

UART X 2 (common use with serial 0, 1)

I2C x 2 (single master)

170

T 1/0 Pins 1o | 80 |+ Common use : 16 (by 8 bits), 8 (by 4 bits), 56 (by bit)

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

T pwm 16-bit x 2-ch,

I Notes Burst ROM inferface support, ATC (between serial Och and internal RAM) support
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MN102L62G

i Electric Characteriatics

Supply current

Limit
Parameter Symbol Condition Unit
min | typ | max

VI=VDD or VSS, output open
Operating supply current IDDopr 75 mA
f=20MHz,VDD=5.0V

Pin with pull-up resistor is open
Supply current at STOP IDDS 50 HA
all other input pins and Hi-Z state input/output

pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30 mA
f=20MHz, VDD = 5.0V, output open

(Ta=-40°Cto +85°C, VDD = 5.0V, VSS=0V)

I pin Assignment

C,P93
OB,P92
0A,P91
C,P90
OB,P87
OA.P86

75 [&<——NMI
74 AN
73 PN

72 K—> SBOI,P75
71 <—> SBI1,P74
70 |€&—> SBT1,P73
69 [<—> SBOO,P72
68 |[<—>SBI0,P71
67 [<—>SBT0,P70
66 K—— VDD

65 [€<—> AN3,P97
64 [&<—> AN2,P96
63 [K<—> AN1,P95
62 [<—> ANO,P94
61 [&<——VSS

60 [€<—>TM7

59 [&—>TM7

58 [<—>TM7

57 [€—>TM6)

56 [&——>TM6!

55 (K<—>TM6

54 |<—— VDD

53 [&—> TMS5I0,P85
52 |<—> TM4I0,P84
51 [&—> TM3IO,P83

PAO, IRQ0 <—>2 2 &—> TM210,P82
PALLIRQl <—> = S &—> TMIIO,P81
PA2,IRQ2 <——>12 % |<—> TMOIO,P80
PA3,IRQ3 <——> 2 G [&—> A23,WDOUT,AN7.P47
PA4,IRQ4 <——>18 g <—> A22,STOP,ANG6,P46
PAS,ADSEP <——>f 3 @ |&—> A21,AN5P45
RST ——> g} JF <> A20,AN4,P44
VDD —> g G [K<—— Vss
P00,D00,AD00 <—>3 g&—> A19.p43
PO1,D01,ADOl <——> 2 3 K——> Al8P42
P02,D02,AD02 <—>{g FK—> Al17,P4]
P03,D03,AD03 <—> & 2 [<—> Al6P40
P04,D04,AD04 <—>1% MN102L62G BK—> Al5,P37
P05,D05,AD05 <—> 2 5 [€—> Al4P36
P06,D06,AD06 <—>(] B1<—> AI3,P35
P07,D07.AD07 <—>{ 3 o K> AI2P34
VSS —>8! F|&<— VDD
P10,D08.AD08 <—> @ K&—> Al11,P33
P11,D09,AD09 <—>X S&—> A10,P32
PI2DI0,ADI0 <—>| 2 @ &> A09.P31
PI3DILADII <—>%8 R[> A08,P30
P14DI2ADI2 <—> 5 a [&—> A07.P27
PI5DI3ADI3 <—>% B&—> A06,P26
P16,D14,AD14 %%g & [€—> A05.P25
P17DISADIS <——>\=7 O SE—> A04.P24
-t aemTmenzagooman
St n e w2 SmInen o2 GRS
EZDIEIZIRISaQXIEessecaMygEoaagoy
EIEERIRRB Sl ER 2228587 %EE8E
SE€dgsgoggBlglEzgaas 2 S
° A AR T - S %]
& .,"2‘_1 Y]
A<
=1
-
<
<
b
a

LQFP100-P-1414  ‘Lead-iree

See the next page for support tool.
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Support Tool

I In-circuit Emulator PX-ICE102L00 + PX-PRB102L25-LQFP100-P-1414
I EPROM Built-in Type Type MNI02LP25G
ROM (x 8-bit) 128K
RAM (x 8-bit) 5K
Minimum instruction execution time 100 ns (4.5Vto 5.5V, 20 MHz)
Package LQFP100-P-1414 *Lead-fiee
i Flash Memory Built-in Type Type MN102LF25Z
ROM (x 8-bit) 128K
RAM (x 8-bit) 3K
Minimum instruction execution time 100 ns (4.5Vto 5.5V, 20 MHz)
Package LQFP100-P-1414 *Lead-free
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1 MN102L490A

Type

MN102L490A

ROM (x8-bit)

External

RAM (x8-bit)

3K

Package

LQFP100-P-1414 *Lead-frec

Minimum Instruction
Execution Time

With Main Clock operated 100 ns (at 4.5V to 5.5V, 20 MHz)

Interrupts

* RESET  Watchdog * Timer counter 0 to 5 * Timer counter 6 to 7

* Timer counter 6 to 7 compare capture A * Timer counter 6 to 7 compare capture B

¢ ATC transfer finish ¢ External 0 to 4 « Serial ch.0, 1 transmission ¢ Serial ch.0, 1 reception
* NMI pin * A/D conversion finish

Timer Counter

Timer counter 0 : 8-bit X 1 (timer output, event count)
Clock SOUrce «wewessseeeesssee 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;
external clock
Interrupt SOUrce - et underflow of timer counter 0

Timer counter 1 : 8-bit x 1 (timer output, event count, A/D conversion start up)
Clock source «eewsssseeeeessens system clock; 1/4 of low speed clock frequency; external clock;
timer counter 0 output
Interrupt Source -« seweseseeee underflow of timer counter |

Timer counter 2 to 3 : 8-bit x 1 (timer output, event count, UART baud rate generator)
Clock source «eeseesseeseesenss system clock; external clock; timer counter 0 output; timer counter 1, 2 output
Interrupt Source - e underflow of timer counter 2, 3

Timer counter 4, 5 : 8-bit x 1 (timer output, event count)
Clock source «eweeseeeesenses 1/4 of low speed clock frequency; external clock; timer counter 0 output;
timer counter 3, 4 output
Interrupt SoUrce «+---e-sseeeee: underflow of timer counter 4, 5

Timer counter 6, 7 : 16-bit X 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)
Clock source «eeseeseeseesenns system clock; external clock; timer counter 4, 5 output
Interrupt SoUrce - wsee: coincidence with compare capture A or at capture; coincidence with compare
capture B or at capture; underflow of timer counter 6, 7

Connectable ) timer counter 0 to 5

Serial Interface

Serial 0 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source «eewesseeesenses 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;
external clock; 1/2 of timer counter 2 frequency

Serial 1 : 7, 8-bit x 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock SOUrce «wewessseevessseee 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;
external clock; 1/2 of timer counter 3 frequency

UART X 2 (common use with serial 0, 1)

I2C x 2 (single master)

/O Pins o

‘ 48 ‘ » Common use : 8 (by 4 bits), 40 (by bit)

A/D Inputs

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

PWM

16-bit X 2-ch.

Notes

174

Burst ROM inferface support; ATC (between serial Och and internal RAM) support;
Main pin inputs : TTL level

Panasonic
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MN102L490A [

i Electric Characteriatics

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

. VI=VDD or VSS, output open

Operating supply current IDDopr 75 mA
f=20MHz,VDD=5.0V

Pin with pull-up resistor is open

Supply current at STOP IDDS 50 UA
all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30 mA
f=20MHz, VDD = 5.0V, output open

(Ta=-40°Cto +85°C, VDD = 5.0V, VSS=0V)

I pin Assignment

Support Tool

PAO,IRQD <—>{¢
PALIRQI <—3{ &
PA2IRQ2 <—>%
PA3IRQ3 <—>| 2
PA4IRQ4 <—>I3
*PA5,ADSEP <—>| %

EEgEE g3
- 258 o3z
ErfEpf sgsz 44844 £2E2

SEx2E% 2222 dJdogdeg _ggge
s SZECEERggdzsg5EE55858¢23¢

2

‘z ﬁﬁﬁﬁii>j<j<>pr—ir—ir—>r—er—
CERRERZIBLEEEETIECLEERARRERZEICERA

50

w6 4T 4y 4

45

<> TM2I0,P82
[<—> TMIIO,P81
[<—> TMOIO,P80

K<—> A21,AN5,P45*

RST —>{! I €—> A20,AN4,P44*
VDD —> g o K—— Vss
P00.D00,AD00 <—>{3 o[> Al19,P43*
PO1.DOI,ADOI <—>f 2 3 K—> AlI8. P42
P02.D02,AD02 <—>{2 SK—> Al7.P4I*
P03.D03,AD03 <—>f & 2 K> AIG6P40*
P04,D04,AD04 <—>I38 MN102L490A & <—> AI5P37
P05.D05,AD05 <—>f 2 5 &> Al4.P36
P06.D06,AD06 <—>{8 8&—> AI3P35
P07,D07,AD07 <—> = 2 &> AI2P34
VSS —ig! & &—— VDD
#P10,D08,AD0S <—> 3 @ K—> AILP33
*P11,D09,AD09 <—>{F &K—> A10.P32
*P12,D10,ADI0 <—>| & = &> A09.P3l
*P13,DI1LADII <—>(8 &[> A08.P30
*P14DI2ADI2 <—> & A <> A07,P27
*P15.D13,ADI3 <—>1% & &—> A06,P26
*P16,D14,AD14 %gg & K—> A05.P25
*PITDISADIS <—>F SK—> A04.P24
~a et n o ~w 2 @223 5d8838
=N =) S = |8 | 4] S = o ¢ v = o 53]
SI2|E BB IR g Ea 552585272858
2z |z Zlz|lElo 2 T2 Q> >822 0o
Bl s o dclm2lzEssdg” 2 © =
shrdgporpre galRZ g8 A
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LQFP100-P-1414

* Use of these ports are disabled

*Lead-free

<—> A23,WDOUT,AN7,P47
€<—> A22,STOP,ANG6,P46

i In-circuit Emulator

MAEO0003EEM

PX-ICE102L00 + PX-PRB102L49-LQFP100-P-1414

Panasonic
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1 MN102L610B

I Type MN102L610B
i ROM (x8-bit) External
I RAM (x8-bit) 4K
I Package LQFP100-P-1414 "Leac-free
i Minimum Instruction 88.5ns (at 4.5V t0 5.5V, 22.6 MHz)
Execution Time
I Interrupts * RESET  Watchdog ¢ Timer counter 0 to 5 * Timer counter 6 to 7
* Timer counter 6 to 7 compare capture A * Timer counter 6 to 7 compare capture B
¢ ATC transfer finish ¢ External 0 to 4 « Serial ch.0, 1 transmission ¢ Serial ch.0, 1 reception
* NMI pin * A/D conversion finish
i Timer Counter Timer counter 0 : 8-bit x 1 (timer output, event count)
Clock SOUrce «wewessseeeesssee 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;
external clock
Interrupt SOUrce - et underflow of timer counter 0
Timer counter 1 : 8-bit x 1 (timer output, event count, A/D conversion start up)
Clock source «eewsssseeeeessens system clock; 1/4 of low speed clock frequency; external clock;
timer counter 0 output
Interrupt Source -« seweseseeee underflow of timer counter |
Timer counter 2 to 3 : 8-bit x 1 (timer output, event count, UART baud rate generator)
Clock source «eeseesseeseesenss system clock; external clock; timer counter 0 output;
timer counter 1, 2 output
Interrupt Source - e underflow of timer counter 2, 3
Timer counter 4, 5 : 8-bit x 1 (timer output, event count)
Clock source «-seeeveeeeeseeees 1/4 of low speed clock frequency; external clock; timer counter 0 output;
timer counter 3, 4 output
Interrupt Source -« sewesvseee underflow of timer counter 4, §
Timer counter 6, 7 : 16-bit X 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)
Clock source «eeseeeseeseesenes system clock; external clock; timer counter 4, 5 output
Interrupt Source - e coincidence with compare capture A or at capture; coincidence with compare
capture B or at capture; underflow of timer counter 6, 7
timer counter 0 to 5
i Serial Interface Serial 0 : 7, 8-bit X 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock SOUrce «wewessseevesssee 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;
external clock; 1/2 of timer counter 2 frequency
Serial 1: 7, 8-bit X 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock source «eewessseeeeesses 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency;
external clock; 1/2 of timer counter 3 frequency
UART X 2 (common use with serial 0, 1)
I2C x 2 (single master)
i I/0 Pins 110 80 | *Common use : 16 (by 8 bits), 8 (by 4 bits), 56 (by bit)(MN102LF61G)
48 |+ Common use : § (by 4 bits), 40 (by bit)(MN102L610B)
I A Inputs 8-bit x 8-ch. (with S/H)
T pwm 16-bit x 2-ch.
I Special Ports LED drive port X 2
i Notes Burst ROM inferface support, ATC (between serial Och and internal RAM) support
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MN102L610B

i Electrical Characteristics

A/D characteristics

Limit
Parameter Symbol Condition Unit
min | typ | max
ch.0to3 13
A/D conversion relative error VDD=5V,VSS=0V LSB
ch4to7 4
A/D conversion time 4.248 us
Analog input voltage VIA VSS VDD \

(Ta=25°C,VDD=5.0V,VSS=0V)

I pin Assignment

?
2 £
g
3 282258 239
Erf8s8 sgs3 Sz22z2 £E£
2 %aaa%sm%zgagﬁﬁaaeaaﬁ
bt LU
PAO, IRQD <—>fie ' ' ) 2k—> ™™20P82
PALIRQI <—3{ & 2 K—> TMII0P8I
PA2, IRQ2 <—>i¢ % [&—> TMOIO.PSO
PA3,IRQ3 <—>{ 2 5 K—> A23,WDOUT.AN7.P47
PA4,IRQI <—>{2 2[K—> A22,STOP,AN6,P46
*PAS,ADSEP <—> 5 % K> A2LANSP4S*
RST —{g! TK—> A20,AN4 Pad*
VDD —{ ¢ o k—— Vss
P00,D00.ADO0 <—31 35 k—> A19.P43*
PO1DOLADOI <— T K—> Algpas
P02,D02.AD02 <—3{2 Sk—> AI7P4I*
P03,D03.AD03 <—> & 2 K> Al6P40*
P04,D04,AD04 <—>{% MN102L610B BE—> AI5 P37
P05,D0S.AD0S <—> 3 5 K> Al4P36
P06,D06,AD06 <—>{% BK—> AL3P35
P07,D07,AD07 <—3 5 o K> AP
A Z&—— VDD
*P10,D08,AD0S <—> % 2 K—> AlLP3
#P11,D09.AD09 <—> % Sk—> Al0P32
*PI12D10,ADI0 <—> & = K> A09.P31
*PI3DILADII <—>{% 2K—> A08.P30
P14 DI2ADI2 <—3f a K> A0TPY7
*P15,DI3ADI3 <—> BK—> A06.P26
PI6DI4.ADI4 <—3f § K> A05P25
*P17.D15,ADIS <—\ B> AP
e e x2S D@0 Inen 22858838

LQFP100-P-1414  *Lead-free

* Port unusable in MN102L610B
* The MN102LF61G is manufactured and sold under license agreement with BULL CP8 Inc. Note that MN102LF61G cannot be used as the IC card.

Support Tool

i In-circuit Emulator

PX-ICE102L00 + PX-PRB102L53-LQFP100-P-1414

I Flash Memory Built-in Type

MAEO00004DEM

Type MNI102LF61G

ROM (x 8-bit) 128K

RAM (x 8-bit) 4K

Minimum instruction execution time 88.5ns (at4.5Vto5.5YV,22.6 MHz)
Package LQFP100-P-1414 "Lead-iree
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1 MN102H60G , MN102H60K

Execution Time

I Type MN102H60G MN102H60K
I Rom (x8-bit) 128 K 256 K
I RAm (x8-bit) 4K 10K
I Package LQFP100-P-1414 *Lead-free

I Minimum Instruction

With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

i Interrupts

*RST pin * Watchdog « NMI pin ¢ Timer counter 0 to 7 underflow + Timer counter § to 12 underflow
* Timer counter § to 12 compare capture A * Timer counter § to 12 compare capture B

¢ ATC ch.0 to 3 transfer finish « ETC ch.0 to 1 transfer finish

+ External 0 to 4 « Serial ch.0 to 4 transmission ¢ Serial ch.0 to 4 reception *KI pin (OR)

* A/D conversion finish

i Timer Counter

178

Timer counter 0 : 8-bit X 1 (prescaler, timer output, event count, clock supply for 16-bit timer, timer interrupts)

Clock source «eevessseveessse 172 of system clock (BOSC) frequency; 1/4 of system clock (XI) frequency;
system clock (BOSC); TMOIO pin
Interrupt SOUrce ««wweeee underflow of timer counter 0

Timer counter 1 : 8-bit x 1 (serial clock generator, timer interrupts)
Clock source - ewesesevenensens 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt SOUrce - - underflow of timer counter 1

Timer counter 2 : 8-bit X 1 (serial clock generator, timer interrupts)
Clock source «eewessseveevsse 172 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt SOUrce «« wwseee underflow of timer counter 2

Timer counter 3 : 8-bit x 1 (A/D conversion start up, timer interrupts)
Clock source = ewwsesevesensens 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt SOUrCe «wwweer underflow of timer counter 3

Timer counter 4 : 8-bit x 1
(prescaler, serial clock generator, timer output, event count, clock supply for 16-bit timer, timer interrupts)
Clock source «eewessseveesssee 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; TM4IO pin
Interrupt SOUrce ««wweeee underflow of timer counter 4

Timer counter 5 : 8-bit x 1 (serial clock generator, timer interrupts)

Clock SOUICe «+sevewesssseees 1/2 of system clock (BOSC) frequency; underflow of timer counter 0;
system clock (BOSC)
Interrupt SOUrce - underflow of timer counter 5

Timer counter 6 : 8-bit x 1 (timer interrupts)
Clock sOUrce «eevesssevvesssee 1/4 of system clock (XI) frequency; underflow of timer counter 0, 4
Interrupt SOUrce «« wwseee underflow of timer counter 6

Timer counter 7 : 8-bit X 1 (timer output, event count, timer interrupts)
Clock SOUICe «+:sevewesssseens 1/4 of system clock (XI) frequency; underflow of timer counter 0; TM7IO pin

Interrupt source - underflow of timer counter 7

Connectable )  timer counter 0 to 7

Timer counter 8 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock SOUTCe «++eevevsseevesssee underflow of timer counter 0, 4; TM8IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM8IOA pin/TM8IOB pin (1 %, 4 x); TMSIC pin
Interrupt SOUrCe «« e underflow of timer counter §; timer counter 8 compare capture A;

timer counter § compare capture B

Panasonic MAEO00005EEM



MN102H60G , MN102H60K

i Timer Counter (Continue) Timer counter 9 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)
Clock SOUICE «+esevseessvesensnss underflow of timer counter 0, 4; TM9IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TMIIOA pin/TM9IOB pin (1 X, 4 x)
Interrupt source - weeeeee: underflow of timer counter 9; timer counter 9 compare capture A;

timer counter 9 compare capture B

Timer counter 10 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock SOUTCE ++evevsseeveessees underflow of timer counter 0, 4; TM10I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM10IOA pin/TM10I0B pin (1 X, 4 x)
Interrupt SOUICe «+sewesvseees underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B

Timer counter 11 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock SOUICE «+esevseessvesensnns underflow of timer counter 0, 4; TM1110B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1110A pin/TM1110B pin (1 x, 4 x)
Interrupt source - weeeees: underflow of timer counter 11; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «+ewevsseveessees underflow of timer counter 0, 4; 1/2 of system clock (BOSC) frequency;
2-phase encode of TM1210A pin/TM12I0B pin (1 X, 4 x), TM12I0B pin
Interrupt SOUICe «+ e underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13, 14 : 8-bit x 1 (simple PWM output)
Clock s0urce «+ewevsseveessees 172 of system clock (BOSC) frequency; underflow of timer counter 0

Timer counter 15 : 16-bit X 1 (pulse width measurement)
Clock SOUICE «++vvevseeevesssees system clock (BOSC); 1/2 of system clock (BOSC) frequency; underflow of
timer counter 0; TM15IB pin

Connectable ) timer counter 13, 14

i Serial Interface Serial 0, 1 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock Source «essesseessensees 1/8 of timer counter 1 underflow frequency; 1/8, 1/2 of timer counter 2
underflow frequency; external pin

Serial 2, 3 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUICE «++eevevsseeveensee 1/8 of timer counter 4 underflow frequency; 1/8, 1/2 of timer counter 5
underflow frequency; external pin

Serial 4 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock Source ««esseeseeseessees 1/8 of timer counter 1 underflow frequency; 1/8, 1/2 of timer counter 5
underflow frequency; external pin

UART % 2 (common use with serial 3, 4)

I2C x 2 (common use with serial 3,4; single master)

i I/0 Pins ‘ 110 ‘ 82 ‘ » Common use : 46 (address data separate 8-bit mode) * Common use : 53 (address data multiplex 8-bit mode)
i A/D Inputs 10-bit x 8-ch. (with S/H)

i PWM 16-bit x 5-ch. (timer counter 8 to 12)

i ICR 16-bit x 5-ch. (timer counter § to 12)

i OCR 16-bit x 5-ch. (timer counter § to 12)

I Notes Address / data multiplex bus interface, address / data separate bus interface,

8-bit / 16-bit bus width selectable

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

Limit
Parameter Symbol Condition Unit
min | typ | max
VI=VDD or VSS, output open
Operating supply current IDDopr 60+100*| mA
f=34MHz,VDD =33V
Pin with pull-up resistor is open
Supply current at STOP IDDS 70 HA
All other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30+4100%| mA
f=34 MHz, VDD = 3.3 V, output open
(Ta=-40°C to +85°C, VDD =AVDD =33V ,VS§S =AVSS =0V)
*70” depends on products.
MN102H60G, MN102H60K : a = 0
MNI102HF60G : o = 1
MN102HF60K : o =2
A/D characteristics
Limit
Parameter Symbol Condition Unit
min | typ | max
Non-linear error 10-bit +4 | LSB
A/D conversion time at 34 MHz 3.29 Us
Analog input voltage VIA VSS VDD \

180

(Ta=25°C,VDD=AVDD=33V,VSS=AVSS=0V)
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MN102H60G ,MN102H60K 1

I pin Assignment

25 o
oo
Z|z 2
|2|% 2
=2 <
2151212 2 g ¢
" Ulz a8 & % 3
‘< 25 £ 8 ¥ @
X (e 1O 288 52 E o
5|24 zlomzoa 208
Zl0(512 S <282 288
alz1glg £egsdg 538
b= - gz S S S o == = == =
S=zEd8gE o Q-9 ZSSZzx28 2 EF
z z zZ Z +
= %%%%%%3<<<<:555555m555
E EEfrsE B s 55282 ¢
Z o % A B A B 1 E > E A ;AAI; A < A A i A i [-VR -V -V -
N T o N - S ® 58w IO S EE e oo o
— CRroersRe¥sgRTRLEERRELRE R AR
PAOIRQD <—> 2 k—> P82,TM0IO,SBT3,SCL3,SBI2
PALIRQI «—> = 2 [K—> P81,TMI40B
PA2JIRQ2 <——> % % [K<—> P80.TM140A
PA3JRQ3 <—> 2 S €—> A23,P47,AN7,WDOUT
PA4IRQ4.TMISIB <—>(3 9 K—> A22,P46,AN6,STOP
(ADSEP) <——> =z @ [K&—> A21,P45,AN5
RST ——>{g I K—> A20,P44.AN4
Vop — @ % K—— VREF-
DO <—33 QK—> AI9P43
Dl «<—> g 3 K—> AI8P42
D2 <—>ig QK—> A17.p41
DI <—> & 2 K—> Al6,P40
- Sz MN102H60G % 1<—> AI5,P37.KI7
D5 <——> 2 MN102H60K & K—> Al14,P36,KI6
D6 <—>% 2 K—> AI3P35KIS
D7 <—3 = 2 K—> AI2,P34KI4
Vss —>8 FE—— AVpp
D8 <——> 2 @ K—> Al1,P33KI3
D9 <—>{3 o k—> A10,P32KI2
DI0 «<—> 2 = [€—> A9.P3LKII
DIl <—>I% 2 K—> A8,P30.KI0
DI2 <—— & A K> A7P27
DI3 <—>% BK—> A6,P26
DI4 <—> 2 5 [<—> A5P25
DI5 <—>I= 0 SK—> A4P24.TMISIA
P e
e mtmor®wa 280 3Inen = EEIRERIERS
No e <O AN NN 2N 220 2850 &
SEELE0QQQE|UE2 s fESERSZQA
214218 2 cclalg 5|22 2 a9 = = [SSEe)
elxgig = SZ2slaglzgsaa = - = =
2 IFlzEEBEEEDL &G TR g = =
z EHEEERRI R 2 L1
g =18181818 N =
£ Zooad 2 a
A - 8 A
£ 9
2
&

LQFP100-P-1414 *Lead-free

*Use 33 kQ to 50 kQ.

*Pin position in 16-bit bus width address data split memory extension mode.

Support Tool

] In-circuit Emulator PX-ICE102H60-LQFP100-P-1414

I Flash Memory Built-in Type Type MN102HF60G, MN102HF60K
ROM (x 8-bit) 128 K /256 K
RAM (x 8-bit) 4K/10K
Minimum instruction execution time 58 ns (at 3.0 Vto 3.6 V, 34 MHz)
Package LQFP100-P-1414 *Lead-frec
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1 MN1021617

I Type MN1021617

I Rom (x8-bit) 128K

I RAM (x8-bit) 4K

I Package LQFP128-P-1818C *Lead-free. F| GA165-C-1111 *Lead-free

I Minimum Instruction With main clock operated 50 ns(at 3.0V t0 3.6 V, 40 MHz)

Execution Time 100 ns (at 2.0V t0 3.6V, 20 MHz)

i Interrupts + RST pin « Watchdog » NMI pin + Timer counter 4 to 15 « Timer counter 16, 17, 21
« Timer counter 16 to 20 compare capture A « Timer counter 16 to 20 compare capture B
« Timer counter 21 capture A « Timer counter 21 capture B « Timer counter 21 capture D
« Timer counter 21 compare E « Timer counter 21 compare F « ATC ch.0 to 3 transfer finish
+ External 0to 7 « Serial ch.0to 3 transmission « Serial ch.0 to 3 reception « Kl pin (OR)
* A/D conversion finish

i Timer Counter Timer counter 0 : 8-hit x 1 (prescalers)

Clock Source «eeweesssseeens 1/2 of system clock frequency; timer counter 1 output

Timer counter 1 : 8-hit x 1 (prescalers)
Clock Source «ewweesmsssenees 1/2 of system clock frequency; timer counter 0 output

Timer counter 2 : 8-bit x 1 (UART baud rate generator)
Clock Source «weweesssseeens 1/2 of system clock frequency; timer counter 0 output

Timer counter 3 : 8-hit x 1 (UART baud rate generator)

Clock Source «ewweesmsssenees 1/2 of system clock frequency; timer counter 0 output; external clock input
Timer counter 4 : 8-bit x 1 (timer output, A/D conversion start up)

Clock Source - eeweesssseeens 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output

[NtErrupt SOUrCe -+ wweweesvees: underflow of timer counter 4

Timer counter 5, 9:; 8-hit x 1 (UART baud rate generator)
Clock Source «ewweesmssenees 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
[NEErTUPL SOUFCE ++vevveevssees underflow of timer counter 5, 9

Timer counter 6, 10, 11 : 8-bit x 1 (timer output)
Clock Source «weweesssseeees 1/2 of system clock frequency; external clock input; timer counter 0 output
[NtErrupt SOUrCe s underflow of timer counter 6, 10, 11

Timer counter 7 : 8-hit x 1 (timer output)
Clock Source «ewweesmsssenees 1/2 of system clock frequency; external clock input; timer counter 0 output
[NEErTUPL SOUFCE -++vevveevssees underflow of timer counter 7

Timer counter 8 : 8-hit x 1 (timer output)

Clock Source «eeweessssseeees 1/2 of system clock frequency; external clock input; timer counter O output;
timer counter 1 output
[NtErrupt SOUrCe e underflow of timer counter 8

Timer counter 12 : 8-bit x 1 (timer output)

Clock Source «weweesssseeess 1/2 of system clock frequency; external clock input with edge; timer counter 0
output; timer counter 1 output
[NtErrupt SOUrCe s underflow of timer counter 12

Timer counter 13 : 8-bit x 1 (timer output)
Clock Source «eweeesmsssenees 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
[NEErTUPt SOUrCE «++revveevssees underflow of timer counter 13

Timer counter 14 : 8-bit x 1 (timer output)

Clock Source «weweessssseeess 1/2 of system clock frequency; external clock input with edge; timer counter 0
output
[NtErrupt SOUrCe - underflow of timer counter 14
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MN1021617 1

I Timer Counter (Continue)

Timer counter 15 : 8-bit x 1 (timer output)

Clock Source - weweeesssseenees 1/2 of system clock frequency; external clock input with edge; timer counter 0
output
Interrupt SoUrce - underflow of timer counter 15

Connectable ) timer counter 0to 3,410 7, 8t0 11, 12t0 15

Timer counter 16, 17 : 16-hit x 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock Source - wewweemssseenees 1/2 of system clock frequency; external clock input (with edge, timer counter 17
only); timer counter 0 output; timer counter 1 output (timer counter 16 only)
Interrupt SoUrce - coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture;
underflow of timer counter 16, 17

Timer counter 18 : 16-bit x 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock Source - wereeesssseenees 1/2 of system clock frequency; external clock input; timer counter O output;
timer counter 1 output
INterrupt SOUrCe = coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture;
underflow of timer counter 18, 19, 20

Timer counter 19, 20 : 16-hit x 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)
Clock Source - wereeesssseenees 1/2 of system clock; timer counter O output; timer counter 1 output
Interrupt source coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture;
underflow of timer counter 18, 19, 20

Timer counter 21 : 24-bit x 1 (servo control)
Clock Source - weweessssseeeees 1/2 of system clock frequency; timer counter 1 output
INtErTUpt SOUrCE e when capturing to capture A;
when capturing to capture B;
when capturing to capture D;
when coinciding to compare E;
when coinciding to compare F

i Serial Interface

Serial 0, 1: 8-bit x 1 (transfer direction of MSB / L SB selectable, transmission / reception of 7, 8-hit length)
ClOCK SOUrCE «+eeeereesssssenes 1/8 of timer counter 2 frequency; 1/8, 1/2 of timer counter 5 frequency; external clock

Serial 2, 3: 8-hit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
ClOCK SOUICE «++ervereessssseees 1/8 of timer counter 3 frequency; 1/8, 1/2 of timer counter 9 frequency; external clock

UART x 4 (common use with serial 0to 3)

12C x 2 (common use with serial 1, 3; single master)

i I/0 Pins 110 100 | + Common use : 56 (address data separate 8-hit mode) « Common use : 73 (address data multiplex 8-bit Mode)
Input 8 | +Commonuse:8
I A/D Inputs 10-hit x 12-ch. (maximum input is 16) (with S/H)
i PWM 16-hit x 5-ch. (timer counter 16 to 20)
i ICR 16-hit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21)
i OCR 16-hit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21)
i Notes Address / data multiplex bus Interface, address / data separate bus interface,
8-bit / 16-bit bus width selectable

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

Supply current

Parameter

Symbol

Condition

Limit

min

typ

max

Unit

Operating supply current

IDDopr

VI =VDD or VSS, output open
f=40MHz,VDD =33V

50

mA

Supply current at STOP

IDDS

Supply current at HALT

IDDH

Pin with pull-up resistor is open

all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level

f=40MHz, VDD = 3.3V, output open

50

HA

25

mA

(Ta=-20°Cto +70°C,VDD =AVDD = 3.3V ,VSS=AVSS=0V)

I pin Assignment

PC3,TM100,

<
g ~
g © 5k
s S @ @
H = o
= = ‘6 ‘6 ‘@ w
g HHEEEEE R 2
o SF . Ee RRRRERERZ 0w <
mﬁﬁ‘l{’l&ﬂ§§>ﬂﬁaEmr—r—myx’m’m’q‘m‘«zqo"mgﬁ ‘!)!
PR R A A A A - A A A A A A A A A AL A (4]
$3997 P E0CF PNrb ENENR N R Y8R
I F YT TR R ORI RBRESR
PA6A22CS0 <> Josm 12615 124 15 1212120 1398 117116 135 M 11512 111 0109 1% 107 1% 105" 105" 101 "% 99 * 97 g5l 5 oo RE
PA7A23CSL <—>{2 9 (<> P51, WEH, WE
POOADODO <—>13 94— P50, WEL
POLAD1D1 <—>4 93—> PC7NBRACK
PO2AD2D2 <—>|5 92/<—> PC6NBREQ
PO3AD3D3 <—>6 91k—> PITANIS
VDD —>{7 90 K—> P96,AN14,TM150
VSs——>{8 89 |&<—> P95,AN13,TM130
P04AD4,D4 €<—>{9 88 |&<—> P94,AN12TM110
PO5AD5,05 €<—>{10 87 &<—— AVDD
P06,AD6,06 <—>{ 11 86 ) &<—— VREFH
PO7,AD707 <—> 12 85<—> PO3ANIL
PI0ADBD8 <—> 13 81— PI2ANI0
P11,AD9,D9 <—> 14 83)c—> PILANY
P12AD10D10 <—>{15 82K—> PIOANS
PDORTPO <> 16 MN1021617 81K—> PD5RTPS
PDLRTPL €<—>{17 80 K—> PD4,RTP4
P13,AD11D11 €—>18 79 K—> P87,AN7
P14,AD12 D12 <—>|19 78 k—> P86,AN6
P15AD13D13 <—>| 20 77— PESANS
P16,AD14,014 <21 76 K—> PB4AN4
P17,AD15D15 <—>| 22 75 k—> PBIAN3
MODE0 ——>|23 7k—> PE2AN2
MODEL ——>|24 73— PBLANL
MODE2 ——>{25 72 E——> P80,ANO
), TM71, TM21IR &<——|26 71 g—— VREFL
PC2,TM80,TM6l <——>{27 70— AVSS
PC1,TM6O,TM11l €<—>{28 69— VSS
VDD —>(20 68[<—— VDD
oscl —>{30 67K—> PB5SBT3SCL3
0SCO <——|a1 66 [<—> PB4,SBO3SDA3
vss 32 65 [<—> PB3SBI3
—> B B/ T I A B A5 AT 49 ST S S5 ST 50 6L 63,
FShas8TIoII/XI5ERLI5Bge28rII oLy
OZ,‘ccggéé‘sa:séeSBEEQgSEQ.qﬁgS;ggfﬂégaza
28 FEdgo3ZzzglkSSas €3g3zgbanlizzz
B ZBorEEEEgDZS SEgzfgIJ8gEEER
= SEERS o ~EZBR ERQEgEfFE PR
> Se Z08%8% &g SE5§8 Bag8g
3 EE gEgEf B8 G Ebsbhg z2888
s = 3 &2 oo
I3 8 FREE B 2 g 2 Erggg
o o
& &
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MN1021617 1

I pin Assignment (Continue)

Perspective
}
\ |
PB5,SBT3, |AVDD PSLANL P83,AN3 P87,AN7 AVDD P94,AN12, |AVDD P50,/WEL
scL3 TM110
N.D. N.D. N.D. N.D.
PB3,SBI3  |VSS VREFL P85,ANS PD5,RTP5  |P93,ANIL  |P96,AN14, |PC6NBREQ |P52/RE
TM150
N.D. N.D. N.D. N.D.
VS PB2,oB12, |PBLSBO2, |PB4,SBO3, |P80,ANO P84,AN4 AVSS P91,AN9 P95,AN13, |PC7, PS1/WEH, |VDD P54, /RAS,
TM18IC T™M17IC SDA3 TM130 NBRACK WE IRFSH
PBO0,SBI2, |PA4SBOL, |PA5SBTL, |VDD AVSS P86,ANG P90,ANS P92,ANIO  |P97,ANIS  |VSS P53,/CS2,  |P56,/CS3, | VDD
TM16IC SDAL scL1 ALE /UCAS,
BIBT2
PALSBOO |PA3SBIL PAO,SBIO  |PA2,SBTO  |AVSS P82,AN2 PD4RTP4  |VREFH P55/CAS,  |VPP P20,A0/KI0 [P2LALJ/KIT |P23,A3/KI3
ILCAS, BIBTL
P75, P73, P77, P72, TM170A P74, TM180A P22,A2/KI2 |P26,A6,/KI6 |P24,A4/KI4 |P27,A7JKI7, |P25A5/KI5
TM1810B, |TM170B, TM20I0A T™MI17B
TM211D STOP N.D. N.D. N.D.
P7L, PD3RTP3  |VDD VDD PD2,RTP2 P30,A8 PD7.RTP7 _ |VPP P31,A9 PD6,RTP6
TM1608,
WDouT N.D. N.D. N.D.
P65,1RQ5,TM |P67,IRQ7,/EX | P66,/1RQ6 P70,TM160A |P64,IRQ4, P34,A12 P32,A10 P33,A11 P35,A13 PC4,TM120,
18I1A TDK TM17IA ™SI,
N.D. N.D. N.D. TM21IA
P63IRQ3, |P6LIRQL, |P62IRQ2,  |VDD P60,/RQ0 | MODEO PDO,RTPO  [P05,AD5,D5 |P03,AD3,D3 |P36,A14 VPP PALAL7 P37,A15
TM161B ™3I TM16IA
VSS P76, PCO,TM40, |VDD PC2,TM80, |P15AD13, |P13,ADI1l, |PLLAD9D9 |VSS POL,ADLDI |P42,A18 P40,A16 VDD
TM1910A ™10l ™6l D13 D11
IRST P57,/DUMX, |PC5NMI 0SCO MODE2 P14,AD12, |VSS PO7,AD7,D7 |VSS P47,A23, P44,A20 P45,A21 P43,A19
BOSC D12 /csL
VSS PCLTM60, |PC3TM100, |P16,AD14, |PDLRTPL |P10,AD8D8 |VDD P02,AD2,D2 |P46,A22,
™1 ™I, D14 /CS0
N.D. N.D. TM21IR N.D. N.D.
OSCI VSS MODEL P17,AD15,D1[P12,AD10, |P06,AD6,D6 |P04,AD4,D4 |VDD P00,ADO,DO
5 D10
N.D. N.D. N.D.
13 12 11 10 9 8 7 6 5 4 3 2 1

FLGA165-C-1111 *Lead-free

The MN102F1617 is manufactured and sold under license agreement with BULL CP8 Inc. Note that MN102F1617 cannot be used as the IC card.

* Al has no electrode (pin).

* N.D. (not defined) has an electrode (pin) but not guaranteed for N.C. (not connected). Pay sufficient attention so as not to cause shorting with any other wiring on

the user board.

* VPP, VDD, VSS, AVDD and AVSS has multiple electrodes (pins). Electrodes having the same name are shorted internally.

Support Tool

i In-circuit Emulator

PX-1CE102H1617-L QFP128-P-1818C

Not applicable to FLGA165-C-1111.

Minimum instruction execution time 57.1ns (at 35 MHz)
I Flash Memory Built-in Type Type MN102F1617

ROM (x 8-hit) 128K

RAM (x 8-hit) 4K

MAEOOOO6DEM

Minimum instruction execution time

62.5ns (at 3.0V 0 3.6V, 32 MH2)
83.3ns (at 2.7V 0 3.6V, 24 MH2)

Package

LQFP128-P-1818C *Lead-free F| GA165-C-1111 *Lead-free

Panasonic
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1 MN102H4608B

I 7ype MN102H4608

I Rowm (x8-bit) External

I RAM (x8-bit) 4K

I Package LQFP128-P-1818C *Leat-free TQFP128-P-1414B *Lead-free

I Minimum Instruction With main clock operated 50 ns(at 3.0V t0 3.6 V, 40 MHz)

Execution Time 100 ns (at 2.0V t0 3.6V, 20 MHz)

i Interrupts . @pin + Watchdog * NMI pin « Timer counter 4 tol5  Timer counter 16, 17, 21
« Timer counter 16 to 20 compare capture A « Timer counter 16 to 20 compare capture B
« Timer counter 21 capture A « Timer counter 21 capture B « Timer counter 21 capture D
« Timer counter 21 compare E « Timer counter 21 compare F « ATC ch.0 to 3 transfer finish
+ External 0to 7 « Serial ch.0to 3 transmission « Serial ch.0 to 3 reception « Kl pin (OR)
+ A/D conversion finish

i Timer Counter Timer counter 0 : 8-bit x 1 (prescalers)

Clock Source «ewweesmsssenees 1/2 of system clock frequency; timer counter 1 output

Timer counter 1 : 8-bit x 1 (prescalers)
Clock Source «weweessssseeees 1/2 of system clock frequency; timer counter 0 output

Timer counter 2, 3: 8-hit x 1 (UART baud rate generator)

Clock Source «ewweesmsssenees 1/2 of system clock frequency; external clock input; timer counter 0 output
Timer counter 4 : 8-bit x 1 (timer output, A/D conversion start up)
Clock Source «eeweessssseeees 1/2 of system clock frequency; external clock input; timer counter O output;
timer counter 1 output
[NtErrupt SOUrCe -+ wweweesseee: underflow of timer counter 4

Timer counter 5, 9; 8-hit x 1 (UART baud rate generator)
Clock Source «ewweesmssenees 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
[NEErTUPE SOUFCE ++vevveevssees underflow of timer counter 5, 9

Timer counter 6, 10, 11 : 8-bit x 1 (timer output)
Clock Source «weweesssseeens 1/2 of system clock frequency; external clock input; timer counter 0 output
[NtErrupt SOUrCe e underflow of timer counter 6, 10, 11

Timer counter 7 : 8-hit x 1 (timer output)
Clock Source «ewweesmsssenees 1/2 of system clock frequency; external clock input; timer counter 0 output
[NEErTUPt SOUFCE «++vevveevssees underflow of timer counter 7

Timer counter 8 : 8-hit x 1 (timer output)

Clock Source «ewweesmsssenees 1/2 of system clock frequency; external clock input; timer counter O output;
timer counter 1 output
[NEErTUPL SOUFCE «++vevveevssees underflow of timer counter 8

Timer counter 12 : 8-bit x 1 (timer output)

Clock Source «weweesssseeess 1/2 of system clock frequency; external clock input with edge;
timer counter 0 output; timer counter 1 output
[NtErrupt SOUrCe s underflow of timer counter 12

Timer counter 13 : 8-bit x 1 (timer output)
Clock Source «eweeesmsssenees 1/2 of system clock frequency; timer counter 0 output; timer counter 1 output
Interrupt source underflow of timer counter 13

Timer counter 14 : 8-bit x 1 (timer output)
Clock Source «weweesssseeees 1/2 of system clock; external clock input with edge; timer counter 0 output
[NtErrupt SOUrCe -+ wwwweesseee: underflow of timer counter 14

186 Panasonic MAEO0007DEM



MN102H460B

I Timer Counter (Continue)

Timer counter 15 : 8-bit x 1 (timer output)

Clock Source - weweeesssseenees 1/2 of system clock frequency; external clock input with edge; timer counter 0
output
Interrupt SoUrce - underflow of timer counter 15

Connectable) timer counter 0to 3,410 7,8t0 11, 12t0 15

Timer counter 16, 17 : 16-hit x 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock Source - weweeesssseenees 1/2 of system clock frequency; external clock input (with edge, timer counter 17
only); timer counter 0 output; timer counter 1 output (timer counter 16 only)
Interrupt SoUrce - coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture;
underflow of timer counter 16, 17

Timer counter 18, 19, 20: 16-hit x 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encorder input)

Clock Source - wereessssseenees 1/2 of system clock frequency; external clock input; timer counter O output;
timer counter 1 output
INtErrupt SOUrCe - coincidence with compare capture A or at capture;

coincidence with compare capture B or at capture;
underflow of timer counter 18, 19, 20

Timer counter 21 : 24-bit x 1 (servo control)
Clock source 1/2 of system clock frequency; timer counter 1 output
INterrupt SOUrCe = when capturing to capture A;
when capturing to capture B;
when capturing to capture D;
when coinciding to compare E;
when coinciding to compare F

I Serial Interface Serial 0, 1: 8-hit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUrCE «esseesssesssssanes 1/8 of timer counter 2; 1/8, 1/2 of timer counter 5; external clock
Serial 2, 3: 8-hit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
ClOCK SOUFCR weevveveeessssnsnenes 1/8 of timer counter 3; 1/8, 1/2 of timer counter 9; external clock
UART x 4 (common use with serial 0to 3)
12C x 2 (common use with serial 1, 3; single master)
i I/0 Pins 110 55 | « Common use : 55 (use of full address, address data separate 16-bit mode)
+ Common use : 72 (use of address 16-bit, address data multiplex 16-bit mode)
Input 8 | +Commonuse:8
i A/D Inputs 10-hit x 12-ch. (maximum input is 16) (with S/H)
i PWM 16-hit x 5-ch. (timer counter 16 to 20)
i ICR 16-hit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21)
i OCR 16-hit x 5-ch., 24-bit x 1-ch. (timer counter 16 to 21)
i Notes Address / data multiplex bus interface, address/ data separate businterface,
8-hit / 16-hit bus width selectable
See the next page for electrical characteristics, pin assignment and support tool.
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i Electrical Characteristics

Supply current

Parameter

Symbol

Limit

Condition

min

typ

max

Unit

Operating supply current

IDDopr

VI =VDD or VSS, output open
f=40MHz,VDD =33V

50

mA

Supply current at STOP

IDDS

Supply current at HALT

IDDH

Pin with pull-up resistor is open

all other input pins and Hi-Z state input/output

50

uA

pins are simultaneously applied VDD or VSS level

f=40MHz, VDD = 3.3V, output open

25

mA

(Ta=-20°Cto+70°C,VDD =AVDD =33V ,VSS=AVSS=0V)

I pin Assignment

<
3
] & o
bl
= @ @ B
g 2 2%
=
S £ ‘6‘6‘§
9 TR AR T BT =g A L
geaanensSBaugg, B8 _REEEEEEERZue
NNﬁ.—qﬁ.—qﬁ—<2>.-<ﬁ—<,.m>—»—my<u;m'<fm'm'—:o" ‘g‘§ ‘
<.<.<.<(<,<§<,<.§‘.5<,<(<.<(<,E~$<,<§<.<<,<,<<.<9,,

&—> P53,CS2ALE

—> PS5,

P46,A22, CSO <—>f o w s s

Sk—> P4,
8 —— vss
gE&—— VDD

g
15
&
g
e
o
g
]
5
El
8
g

97 96 <—> P52, RE

P47,A23/CS1 <—>{2 9 K—> P51, WEHWE
POO,ADO,D0 <—>{3 94 [<—> P50, WEL
POLAD1,D1 <—>{4 93[<—> PC7NBRACK
PO2AD2,D2 <—>{5 92 |<—> PC6NBREQ
PO3AD3,D3 <—>(6 91 K—> P97,AN15TM20IB
VDD —>{7 9 K—> P96,AN14,TM150,TM191B
VSs ——>(8 89 |<—> P95,AN13TM130,TM2I
PO4AD4,D4 <—>(9 83 |<—> P4,ANI2TM110,TM4I
P05,ADS5,D5 <—> 10 87 K—— AVDD
P06,AD6,D6 <—( 11 86 [<—— VrefH

PO7.AD7,D7 <—>( 12
P10,AD8,D8 <—>|13
P11LAD9,D9 <—>14
P12,AD10,D010 €«—>|15
PDORTRO €| 16
PD1RTPL €<—>{17
P13AD11,D11 <—>18
P14AD12,D12 <—>{19
P15,AD13,D13 €<—>{20
P16,AD14,D14 <—>{21
P17,AD15D15 <——>|22

85 [<—> PI3ANIL
84 <—> P92,AN10
83 [K—> PILAN9

MN102H460B sLE—> PDé.PTPS

MODEO ——>| 23 74—> P82AN2
MODE1 —>| 24 73— PBLANL
MODE2 ——>|25 72[¢—> PBOANO
PC3,TM100,TM7I, TM21IR <—>(26 71— VrefL
PC2,TM80,TM6I <—>|27 70 k—— AVSS
PC1,TM60,TM11l <—>(28 69 K—— VSS
VDD —>|20 68[<—— VDD
oscl ——>|30 67[<—> PB5,SBT3,SCL3
0SCO «<——|a1 66 [<—> PB4,SBO3,SDA3

188

Vss 32 65 <—> PB3,SBI3
—> 333A353637383940414243444546A7484950515253545556575899505152&64
85 e85 s Sss Bl o 885852588527 8¢88
Qzle S5 38582 F80kESsSR3888383885¢8
8 F3555555gKk50%es 8325998098553
x8 gEBOEEEFEBUMZE=HE SFg2rfgfJYSfgERER
3 I E ENSILE = FoR gd a o Iy
5 S 99 o8 8 SNSEY¥0 Bogok
a = EEEE xag Faesag so By
= S ﬁ.\zm’§m’ 5 S 5 32 f8g gy
' 54 gEER g 2 g oz Bgeg
o I3
E &

LQFP128-P-1818C *Lead-ree
TQFP128-P-1414B *Leadree

Panasonic
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Support Tool

i In-circuit Emulator PX-1CE102H46-L QFP128-P-1818C
PX-ICE102H46-TQFP128-P-1414B

Minimum instruction execution time ~ 57.1 ns(at 30 MHz)
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1 MN102L360C

I Type MN102L360C
i ROM (x8-bit) External
I RAM (x8-bit) 5K
T Package LQFP128-P-1818C *Lead-iree
I Minimum Instruction 100 ns (at 4.5V to 5.5V, 20 MHz)
Execution Time
I Interrupts * RESET + Watchdog * Timer counter 0 to 5 * Fixed-length serial ch.0,1 transmission
* Fixed-length serial ch.0,1 reception * Timer counter 6 to 7 * Timer counter 6 to 7 compare capture A
* Timer counter 6 to 7 compare capture B * ATC transfer finish ¢ External 0 to 7 * Serial ch.0,1 transmission
* Serial ch.0,1 reception * NMI pin * A/D conversion finish
i Timer Counter Timer counter 0: 8-bit X 1 (timer output, event count)
Clock SOUrCe «seevessseevesssee 1/1, 1/128 of system clock frequency; 1/4 of low speed clock frequency;
external clock
Interrupt SOUrce - e timer counter 0 underflow
Timer counter 1: 8-bit X 1 (timer output, even count, A/D conversion start)
Clock source «eewesseeesessens system clock; 1/4 of low speed clock frequency; external clock; timer counter 0 output
Interrupt Source -« wwesvsseee timer counter 1 underflow
Timer counter 2 to 3: 8-bit X 1 (timer output, event count, UART baud rate generation)
Clock source «eweeeeseesenes system clock; external clock; timer counter 0 output; timer counter 1, 2 output
Interrupt SOUrce - e timer counter 2, 3 underflow
Timer counter 4,5: 8-bit X 1 (timer output, event count)
Clock source «eewsssseeeeenses 1/4 of low speed clock frequency; external clock; timer counter 0 output;
timer counter 3, 4 output
Interrupt source -« ewesvseee timer counter 4, 5 underflow
Timer counter 6, 7: 16-bit x 1
(timer output, event count, input capture, output compare, PWM output, 2-phase encoder input)
Clock source «eeeesseeseesenes system clock; external clock; timer counter 4, 5 output
Interrupt Source - e coincidence with compare capture A or at capture; coincidence with compare
capture B or at capture; underflow of timer counter 6, 7
timer counter 0 to 5
i Serial Interface Serial 0: 7, 8-bit x I (common use with UART, transfer direction of MSB/LSB selectable)
Clock source «eeveereenseenne 1716 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; external
clock; 1/2 of timer counter 2 frequency
I’C mode (master transmission/reception is possible in the single master system.)
Serial 1: 7, 8-bit X 1 (common use with UART, transfer direction of MSB/LSB selectable)
Clock SOUrce «wevessseevessseee 1/16 of timer counter 2 frequency; 1/16 of timer counter 3 frequency; external
clock; 1/2 of timer counter 3 frequency
I’C mode (master transmission/reception is possible in the single master system.)
Fixed-length serial 0: 8-bit X 1
Clock source «eeveersenseenne external clock
Sending direction «--seseeeee LSB
Fixed-length serial 1: 8-bit x 1
ClOCK SOULCE wereverersrsneneneces
Sending direction
[ voPpins /0 ‘ 83 ‘ » Common use: 8 (by 4 bits), 75 (by bit)
I A/D Inputs 8-bit x 8-ch. (with S/H)
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MN102L360C

I D/A Outputs 8-bit x 2-ch.

I pww 16-bit x 2-ch.

I Notes Burst ROM interface support, ATC ( between serial 0 ch and built-in RAM) support
I Electric Characteriatics

Supply current

Limit Unit
Condition ni
Parameter Symbol min | typ  max

VI=VDD or VSS, output open 75 "
rating supply current IDDopr
Operating supply P f=20MHz, VDD =5.0V

Pin with pull-up resistor is open 0 A
Supply current at STOP IDDS . . ‘ . 5 u
all other input pins and Hi-Z state input/output

pins are simultaneously applied VDD or VSS level 30 "
ly current at HALT IDDH
Supply f=20MHz, VDD = 5.0V, output open

(Ta=-40°C to +85°C, VDD = 5.0V ,VSS=0V)

I pin Assignment

8 6 k—> PD3IRQT

64
PC5,SFOI 97 63 K—> PD2,IRQ6
PC6,DA0 o8 62 &—> PDLIRQ5
PC7,DAI 99 61 PDO
VsS 100 60 K—> TMSIO,P8S
PAO,JRQO 101 59 &> TM4I0,P84
PALIRQI 102 58 K—> TM3IO,P83
PA2IRQ2 103 57 K—> TM210,P82
PA3IRQ3 104 56 K—> TMIIO.PS1
PA4IRQ4 105 55 K—> TMOIO,P80
#PAS,ADSEP 106 54 K—> A23,WDOUT,P47
RS 107 53 K—> A22,STOP,P46
VDD(VPP) 108 52 K—> A21P45
P00,D00,ADO0 109 51 K—> A20,P44
P01.DO1,ADOI 110 50 k—— VSS
P02,D02,AD02 1 49 K—> A19,p43
P03,D03,AD03 12 48 —> AI8P42
P04.D04,AD04 13 MN102L360C 47 k—> A17,P4l
P05,D05,ADO05 114 46 K—> A16,P40
P06,D06,AD06 1s 45 —> A15P37
P07,D07,ADO7 116 44 K—> A14P36
1n7 43 &> AI3,P35
%P10,008,AD08 18 2 K—> A12,P34
#P11,009,AD09 19 41 k—— VDD
%P12.D10,ADI0 120 40 K—> A11,P33
#P13DILADIL 121 39 K—> AI0P32
%P14,DI2,ADI2 122 38 K—> A09.P31
#P15DI3,ADI3 123 37 K—> A08.P30
%P16,D14,AD14 124 36 K—> A07.P27
#P17,DI15,ADI5 125 35 K—> A06,P26
PBO 126 34 > A05,P25
PBI 127 33 K—> A04,P24
PB2 128 CoNmIneCzaSSNNSGSNAASEY
R A
ll11l1i£lilliiixmgwo—wmmxm—'om“cm
EREERSScEPpEdER S Ra ERAR0E
>;@35:~Nmmmm3 Sodd” 3 83
SEYCInnDZEEs SRR 2
SEELE wd s
£ £gEn
"—“‘, *
53]
-
<
&
£
%

LQFP128-P-1818C *Lead-free

* Port unusable

See the next page for support tool.
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Support Tool

i In-circuit Emulator

PX-ICE102L00 + PX-PRB102L36-LQFP128-P-1818C

I EPROM Built-in Type

192

Type MN102LP36Z

ROM (x 8-bit) 128K

RAM (x 8-bit) 10K

Minimum instruction execution time 100 ns (at 4.5V to 5.5V, 20 MHz)

Package LQFP128-P-1818C *Lead-free
Panasonic
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1 MN102H55G

Execution Time

T Type MN102H55G

i ROM (x8-bit) 128 K

I RAM (x8-bit) 4K

I package LQFP100-P-1414 "Leatfree
I Minimum Instruction

With main clock operated 58 ns(at 3.0V to 3.6V, 34 MHz)

I Interrupts

* RST pin *»Watchdog * NMI pin « Timer counter 0 to 7 underflow « Timer counter 8 to 12 underflow
« Timer counter 8 to 12 compare capture A « Timer counter 8 to 12 compare capture B

¢+ ATC ch.0 to 3 transfer finish « ETC ch.0 to 1 transfer finish

* External 0to 4 « Serial ch.0to 4 transmission « Serial ch.0 to 4 reception « Kl pin (OR)

* AID conversion finish

i Timer Counter

194

Timer counter 0 : 8-bit x 1 (prescaler, timer output, event count, clock supply for 16-bit timer, timer interrupts)

Clock Source «weweesssseeees 1/2 of system clock (BOSC) frequency; 1/4 of system clock (X1) frequency;
system clock (BOSC); TMOIO pin
[NtErrupt SOUrCe -+ wweweevveee: underflow of timer counter 0

Timer counter 1 : 8-bit x 1 (serial clock generator, timer interrupts)
Clock Source - eeeeesssseeene 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
Interrupt source underflow of timer counter 1

Timer counter 2 : 8-hit x 1 (serial clock generator, timer interrupts)
Clock Source «ewweesssssenens 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
[NEErTUPL SOUFCE -++vevveevssees underflow of timer counter 2

Timer counter 3 : 8-bit x 1 (A/D conversion start, timer interrupts)
Clock source 1/2 of system clock (BOSC) frequency; underflow of timer counter 0, 4
[NtErrupt SOUrCe -+ wweweevseee: underflow of timer counter 3

Timer counter 4 : 8-hit x 1
(serial clock generator, timer output, event count, clock supply for 16-bit timer, timer interrupts)
Clock Source «ewweesmsssenees 1/2 of system clock (BOSC) frequency; underflow of timer counter 0; TM4IO pin
[NEErTUPL SOUFCE «++vevveesssees underflow of timer counter 4

Timer counter 5 : 8-bit x 1 (serial clock generator, timer interrupts)

Clock Source - weweessssseeens 1/2 of system clock (BOSC) frequency; underflow of timer counter 0;
system clock (BOSC)
[NtErrupt SOUrCe -+ wweweevveee: underflow of timer counter 5

Timer counter 6 : 8-hit x 1 (timer interrupts)
Clock Source «ewweesmsssenees 1/4 of system clock (XI) frequency; underflow of timer counter 0, 4
[NEErTUPL SOUFCE «++vevveesssees underflow of timer counter 6

Timer counter 7 : 8-bit x 1 (timer output, event count, timer interrupts)
Clock Source - eeweesssseeene 1/4 of system clock (XI) frequency; underflow of timer counter 0; TM710 pin
[NtErrupt SOUrCe -+ wweweevseee: underflow of timer counter 7

Connectable) timer counter 0to 7

Timer counter 8 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock Source «eeweessssseeens underflow of timer counter 0, 4; TM8IB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM8IA pin/TM8IB pin (1%, 4 X)
[NtErrupt SOUrCe -+ wweweevseee: underflow of timer counter 8; timer counter 8 compare capture A;

timer counter 8 compare capture B

Panasonic MAEOOOOSDEM



MN102H55G U

I Timer Counter (Continue)

Timer counter 9 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock SOUrCE «eesseeseessseaeas underflow of timer counter 0, 4; TMOIB pin; 1/2 of system clock (BOSC);
2-phase encode of TMOIA pin/TMIB pin (1 x, 4 x); TMIIC pin
Interrupt SoUrce - underflow of timer counter 9; timer counter 9 compare capture A;

timer counter 9 compare capture B

Timer counter 10 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock Source - wereesmssseenees underflow of timer counter 0, 4; TM10IB pin; 1/2 of system clock (BOSC);
2-phase encode of TM10IA pin/TM10IB pin (1 %, 4 x)
INtErrupt SOUrCe s underflow of timer counter 10; timer counter 10 compare captureA;

timer counter 10 compare capture B

Timer counter 11 : 16-bit x 1 (timer output, event count, input capture, PIWM output, 2-phase encoder input)

Clock SOUrCE «eesseesseesssesnas underflow of timer counter 0, 4; TM11IB pin; 1/2 of system clock (BOSC);
2-phase encode of TM11IA pin/TM11IB pin (1%, 4 x)
Interrupt SoUrce - underflow of timer counter 11; timer counter 11 compare captureA;

timer counter 11 compare capture B

Timer counter 12 : 16-hit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock Source - wereeesssseenees underflow of timer counter 0, 4; TM12IB pin; 1/2 of system clock (BOSC);
2-phase encode of TM12IA pin/TM12IB pin (1%, 4 x)
INtErrupt SOUrCe s underflow of timer counter 12; timer counter 12 compare captureA;

timer counter 12 compare capture B

Timer counter 13, 14 : 8-bit x 2 (simple PWM output)
Clock Source - wereeesssseenees 1/2 of system clock (BOSC); underflow of timer counter 0

Timer counter 15 : 16-bit x 1 (pulse width measurement)
Clock source - wwweseeeees system clock (BOSC); 1/2 of system clock (BOSC);
underflow of timer counter 0; TM15IB pin

i Serial Interface

Serial 0, 1: 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUrCE «esseesssesssesanes 1/8 of timer counter 1 underflow; 1/8, 1/2 of timer counter 2 underflow;
external pin

Serial 2, 3: 8-hit x 1 (transfer direction of MSB / L SB selectable, transmission / reception of 7, 8-hit length)
Clock SOUrCE eesssseressssenens 1/8 of timer counter 4 underflow; 1/8, 1/2 of timer counter 5 underflow;
external pin

Serial 4 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUrCE «esseesssesssesanes 1/8 of timer counter 1 underflow; 1/8, 1/2 of timer counter 5 underflow;
external pin

UART x 2 (common use with serial 3, 4)

12C x 2 (common use with serial 3,4; single master)

i I/O Pins 1/0 ‘ 82 ‘ + Common use : 46 (address data separate 8-bit mode) * Common use : 53 (address data multiplex 8-bit mode)
I AD inputs 10-bit x 8-ch. (with S/H)
LY/ Outputs 8-hit x 2-ch.
i PWM 16-hit x 5-ch. (timer counter 8 to 12)
i ICR 16-hit x 5-ch. (timer counter 8 to 12)
I OCR 16-hit x 5-ch. (timer counter 8 to 12)
I Notes Address/ data multiplex businterface, address / data separate bus interface,
8-hit / 16-hit bus width selectable

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
VI =VDD or VSS, output open
Operating supply current IDDopr 50 mA
f=34MHz,VDD =33V
Pin with pull-up resistor is open
Supply current at STOP IDDS 70 HA
all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 23 mA

f=34MHz, VDD = 3.3V, output open

196

(Ta=-40°Cto +85°C,VDD =AVDD =33V ,VSS=AVSS=0V)
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MN102H55G U

I pin Assignment

Q b=
olo 3
< & a
2Ig3|z 3 b
» Olx ~'8 3
<08 )
x 0 6 <=2 F 8’ = oo
SqYqg g8 B8Rz
S0<Z Qw8 8 8
SR=RC: vo958558 Soo
o 49 23 = Sscoc 22X 222
Bop82cRosss 233583 2o
_ BRBBBRcc22 yecEfEe2fdEEE
‘2 wYyoddg S 0w Suodg N § hd § § g
2**Q.EQ.Q.TE>8?818383<8388383&? >
N RXNRRACRIBEE8BIBESTLIIBIFBRIBIBI B
PADIRQO <——>@ g k—> P82,TM0IO,SBT3,1CL3,SBI2
PALIRQL <—3f K 2 k—> P8L,DACI
PA2IRQ2 <—>{@ 2 <—> P8O,DACO
PA3IRQE <—>| @ % K—> A23,P47,AN7,WDOUT
PA4IRQ4TMI5IB <—>|Q ©QK—> A22,P46,AN6,STOP
(ADSEP) <—3{ & 9@ k—> A21PI5ANS
RST —— > I K—> A20PM4,ANA
Voo P 2 VREF-
DO <—>% § K—> A19,P43
Dl <—> 8 3 K—> A18PL2
D2 <—>8 QK—> A17P4L
D3<—3 5 g K—> AI6PA0
D4 <—>8 BK—> A15P37KI7
D5 < g MN102H55G o B> AtarseKi
D6 <—>8 QK—> A13P35KI5
D7 <—3 & 8 K—> AL2P34KI4
Vss —8 3 AVpp
D8 <—> § 8 K—> A1LP3KI3
D9 <—>I3 §—> A10,P32KI2
D10 <—3 8 & K—> A9P3LKIL
D11 <—>8 S—> A8P30KIO0
D12 < 5 ] K—> ATP27
D13 <—38 [K—> AG P26
D14 <—> 8 N K—> A5P25
D15 <—>9 QK—> A4P24,TMISIA
T oswonrmonoaddIVIYIETIILRIINIIR
N = N M SN NN M o N — [t m
FERRZBEBIgsE 08 L fEREFET
AU Jz2233EgSe82837 87 ¢ 835
cEgEEEEEgE a2 G :
< = B B iy ) % % = T
i o c 9« 2]
S LgmEE EE <Y 8 L1
2 S oo ] S
PERE < 2
£ g
o}
o

* Use 33 kQ to 50 kQ

* Pin position in 16-bit bus width address data split memory extension mode.

Support Tool

LQFP100-P-1414 *Lead-free

In-circuit Emulator

PX-1CE102H55-L QFP100-P-1414

I Fash Memory Built-in Type

Type MN102HF55G
ROM (x 8-bit) 128K
RAM (x 8-bit) 4K

Minimum instruction execution time

66.6 ns (at 3.0V 10 3.6V, 30 MH2)

Package

LQFP100-P-1414 *Leatree

MAEOOOO9DEM
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1 MN102H730F , MN102H73G , MN102H73K

I Type MN102H730F MN102H73G MN102H73K

I Rom (x8-bit) External 128K 256 K

I RAM (x8-bit) 10K 10K 12K

i Package TQFP128-P-1414B *Lead-free TQFP128-P-1414A *Lead-free

i Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Execution Time

i Interrupts *RST pin * Watchdog « NMI pin + Timer counter 0 to 9 underflow + Timer counter 10 to 14 underflow
* Timer counter 10 to 14 compare capture A * Timer counter 10 to 14 compare capture B
¢+ ATC ch.0 to 1 transfer finish « ETC ch.0 to 1 transfer finish
* External 0 to 7 « Serial ch.0 to 3 transmission e Serial ch.0 to 3 reception ¢ A/D conversion finish

i Timer counter 0 : 8-bit x 1

Timer Counter

198

Clock Source «wweeeeee

Interrupt source -+

Timer counter 1 : 8-bit X 1

Clock source «eses-

Interrupt source -«

Timer counter 2 : 8-bit X 1

Clock Source «eweeseeee

Interrupt source -+

Timer counter 3 : 8-bit X 1

Clock source «s-esee-:

Interrupt source -+«

Timer counter 4 : 8-bit X 1

Clock Source «swweeseeee

Interrupt source -«

Timer counter 5 : 8-bit X 1

Clock source -

Interrupt source -+«

Timer counter 6 : 8-bit X 1

Clock Source «wweeeeee

Interrupt source -+

Timer counter 7 : 8-bit X 1

Clock source «sesee-:

Interrupt source -+

Timer counter 8 : 8-bit X 1

Clock source «s-sswsee-s

Interrupt source -+

Panasonic

172 of system clock (BOSC) frequency; underflow of timer counter 8; TMOIO pin;
system clock (BOSC)
underflow of timer counter 0

172 of system clock (BOSC) frequency; underflow of timer counter 8; TM110 pin;
timer counter 0 output
underflow of timer counter 1

1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM2IO pin;
timer counter | output
underflow of timer counter 2

1/2 of system clock (BOSC) frequency; underflow of timer counter §; TM3IO pin;
timer counter 2 output
underflow of timer counter 3

172 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin;
system clock (BOSC)
underflow of timer counter 4

1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TMSIO pin;
timer counter 4 output
underflow of timer counter 5

172 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin;
timer counter 5 output
underflow of timer counter 6

1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin;
timer counter 6 output
underflow of timer counter 7

1/2 of system clock (BOSC) frequency; system clock (BOSC);
1/4 of system clock (XI) frequency; TM8IO pin
underflow of timer counter 8

MAEO00010FEM



MN102H730F , MN102H73G , MN102H73K 1

I Timer Counter (Continue)

Timer counter 9 : 8-bit x 1
Clock source «eeeseseeeeesseens 1/2 of system clock (BOSC) frequency; 1/64 of system clock (BOSC) frequency;
TMOIO pin; timer counter 8 output
Interrupt SOUICe ««- +weevesseees underflow of timer counter 9

Timer counter 10 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «sesseeseeeseeseens underflow of timer counter 8, 9; TM10IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM10I0A pin/TM10I0B pin (1 X, 4 X)
Interrupt SOUICe -+ +wwwssseee underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B
Timer counter 11 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «esseeseeseesens underflow of timer counter 8, 9; TM1110B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1110A pin/TM1110B pin (1 X, 4 X)
Interrupt SOUICe - ++ww-ssseee underflow of timer counter 11; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «wseeesseeesseees: underflow of timer counter 8, 9; TM12I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM12I0A pin/TM12I0B pin (1 X, 4 x)
Interrupt soUrce «+--+weeeve: underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «seeseeseeseeseens underflow of timer counter 8, 9; TM13I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM13I0A pin/TM1310B pin (1 X, 4 X)
Interrupt SOUICe - +swwsssseee underflow of timer counter 13; timer counter 13 compare capture A;

timer counter 13 compare capture B

Timer counter 14 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock souUrce «wsseeesseeesseeees: underflow of timer counter 8, 9; TM14I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1410A pin/TM14I0B pin (1 X, 4 x)
Interrupt soUrce -+« wsseeeve: underflow of timer counter 14; timer counter 14 compare capture A;

timer counter 14 compare capture B

i Serial Interface

Serial 0, 1 : 8-bit X 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUrCe «seweseseeessseee 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow
frequency; external pin

Serial 2, 3 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source «ervvesesnenne 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow
frequency; external pin

UART x 4 (common use with serial 0 to 3)

I2C x 2 (common use with serial 1,3; single master)

I Multiply-and-Accumulate 16-bit sign X 16-bit sign + 40-bit sign
| 1/0 Pins 110 ‘ 104 |+ Common use : 59 (use of full address, address data separate 16-bit mode)
» Common use : 76 (use of address 16-bit, address data separate 8-bit mode)

I A/D Inputs 10-bit x 12-ch. (with S/H)
I pia Outputs 8-bit X 4-ch.
i PWM 16-bit x 5-ch. (timer counter 10 to 14)
i ICR 16-bit x 5-ch. (timer counter 10 to 14)
i OCR 16-bit x 5-ch. (timer counter 10 to 14)
i Notes Address / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface

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

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
VI=VDD or VSS, output open
Operating supply current IDDopr 60+100*| mA
f=34MHz,VDD =33V
Pin with pull-up resistor is open
Supply current at STOP IDDS 70 nA
all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30+100%| mA
f=34 MHz, VDD = 3.3V, output open
(Ta=-40°C to +85°C, VDD =AVDD =3.3V ,VSS =AVSS =0 V)
*70,” depends on products .
MN102H73G/73K/730F o = 0
MNI102HF73G o. = |
MNI102HF73K o0 = 2
200 Panasonic
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MN102H730F , MN102H73G , MN102H73K

I pin Assignment

CS2,P53 <—>
VDD —>

VSS —>
BSTRE P54 <—
WR.P55 <>
CS3,P56 <—
A00,P20 <—
A01P2]1 <—
A02,P22 <—
A03,P23 <—
A04,P24 <—
A05,P25 <—
A06,P26 <—
A07,P27 <—
AO08,P30 <—
TM6IO0,PD6 <—>
TM7I0,PD7 <—>
A09,P31 <—
A10,P32 <—
Al1P33 <—
Al2,P34 <—
Al13,P35<—
VDD —>
TMSIO,PC4 <—
A14,P36 <—
Al5P37 <—
A16,P40 <—
Al7,P4] <—
Al18,P42 <—
A19,P43 <—>
A20,P44 <—
A21,P45 <—

Support Tool

ANO6

ANO5

ANO4
ANO3
ANO2
ANO1
ANOO

96|—> RE, P52
95|« WEH,P51
94— WEL.P50
93[«<— PC7,BRACK
92|« PC6,BREQ
91f<—P97,DAC3
90[<— P96,DAC2
89|<— P95, DACI
88|<— P94,DACO
87[<— AvDD
86|<— VREFH
85|<— P93, ANI11
84f<— Pp92,AN10
83[<—P91,AN09
82[<— P90,ANOS
81|<— pDs, TM510
80[<— PD4,TM410
79|<— P87,AN07
78|<— P86

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
155
126
127

MN102H730F
MN102H73G
MN102H73K

O

1
0
2
3

77<—> P85,

71|<— VREFL
67|<—> SBT3,PB5
66|<—> SBO3,PB4
65|<—> SBI3,PB3

76 <— P84,
75[<— P83,
74]<—> P82.
73|<— P81
72 [<— P80,
70]<— AVSS
69]<— VSS
68[<— VDD

64
63
62

[<— PB2,SBT2,TM12IC
[<— PB1,SBO2,TM11IC
[<— PB0,SBI2,TM10IC

4/\/\/\/—{

<— PA3.SBII

<— PA2,SBTO

<— PA1,SBO0

<— PA0,SBIO

<— P75,TM1210B

<— P74,TM14IC

<— P73,TM1110B,STOP
<— P72,TM14I0B

<— P77,TM14I10A

<— vDD

<— PD3,TM310,DMAREQO
<— PD2,TM210,DMAACKO
<— P71,TM131C,WDOUT
<— P70,TM1310B

<— WAIT,P67,IRQ7

<— P66,IRQ6

<— P65,TM12I0A,IRQ5
<— P64, TM1110A,IRQ4
<— P63,TM10I0B,IRQ3
<— P62,TM1010A,IRQ2
<— P61,TM3I0,IRQI

<— P60,IRQO

<— P76,TM1310A

<— PCo,TM910

[ RST

k— NMI

— BOSC

*PAS5,SBTI
60 *PA4,SBOI
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

VDD —>| 7
VSS —| 8

CS0,P46 <—>|
CS1,P47<—| 2
DO00,P00 <—| 3
DO1,POl <—| 4
D02,P02 <—| 5
DO03,P03 <—| 6
D04,P04 <—>| 9
DO05,P05 <—
D06,P06 <—>|
DO07,P07 <—>|
P10,D08 <—

VDD —>|24
MODE —|25
PC3,TM2I0 <—|26
XI—>|27

X0 «—|28

VDD —>|29

0OSCI —{30
0SCO «<—|31

VSS —|32

PC1, WORD —>|23

TQFP128-P-1414A *Lead-free
TQFP128-P-1414B *Lead-free
* Use 4.7 kQ to 10 kQ.

In-circuit Emulator

PX-ICE102H73-128P1414

i Flash Memory Built-in Type

MAEO00010FEM

Type MN102HF73G, MN102HF73K
ROM (x 8-bit) 128K /256 K
RAM (x 8-bit) 10K/12K

Minimum instruction execution time

58 ns (at 3.0 Vto 3.6 V, 34 MHz)

Package

TQFP128-P-1414B *Lead-free

Panasonic
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1 MN102H930F

I Type MN102H930F
I Rom (x8-bit) External
I RAM (x8-bit) 10K
i Package LQFP100-P-1414 *Lead-free MLGA100-L-1010 *Lead-free
i Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)
Execution Time
I Interrupts *RST pin ¢ Watchdog * NMI pin * Timer counter 0 to 9 underflow * Timer counter 10 to 14 underflow
* Timer counter 10 to 14 compare capture A * Timer counter 10 to 14 compare capture B
* ATC ch.0 to 3 transfer finish * External 0 to 4 e Serial ch.0 to 4 transmission
* Serial ch.0 to 4 reception ¢ A/D conversion finish
i Timer counter 0 : 8-bit x 1

Timer Counter

202

Clock Source «wweeeeee

Interrupt source -+

Timer counter 1 : 8-bit X 1

Clock source «eses-

Interrupt source -«

Timer counter 2 : 8-bit X 1

Clock Source «eweeseeee

Interrupt source -+

Timer counter 3 : 8-bit X 1

Clock source «s-esee-:

Interrupt source -+«

Timer counter 4 : 8-bit X 1

Clock Source «swweeseeee

Interrupt source -«

Timer counter 5 : 8-bit X 1

Clock source -

Interrupt source -+«

Timer counter 6 : 8-bit X 1

Clock Source «wweeeeee

Interrupt source -+

Timer counter 7 : 8-bit X 1

Clock source «sesee-:

Interrupt source -+

Timer counter 8 : 8-bit X 1

Clock source «s-sswsee-s

Interrupt source -+

Panasonic

1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TMOIO pin;
system clock (BOSC)
underflow of timer counter 0

172 of system clock (BOSC) frequency; underflow of timer counter 8, 9;
timer counter 0 output
underflow of timer counter 1

172 of system clock (BOSC) frequency; underflow of timer counter 8; TM2I0 pin;
timer counter | output
underflow of timer counter 2

1/2 of system clock (BOSC) frequency; underflow of timer counter §; TM3IO pin;
timer counter 2 output
underflow of timer counter 3

172 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin;
system clock (BOSC)
underflow of timer counter 4

1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9;
timer counter 4 output
underflow of timer counter 5

172 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin;
timer counter 5 output
underflow of timer counter 6

1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin;
timer counter 6 output
underflow of timer counter 7

1/2 of system clock (BOSC) frequency; system clock (BOSC);
1/4 of system clock (XI) frequency; TM8IO pin
underflow of timer counter 8
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MN102H930F [

I Timer Counter (Continue)

Timer counter 9 : 8-bit x 1
Clock source «ewwersesseernne 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM9IO pin;
timer counter § output
Interrupt SOUICe ««- +weevesseees underflow of timer counter 9

Timer counter 10 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

ClOCK SOUICE «++evrseesseesseenses underflow of timer counter 8, 9; TM10IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM10I0A pin/TM10I0B pin (1 X, 4 X)
Interrupt SOUICe -+ +wwwssseee underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B
Timer counter 11 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

CloCK SOUICE «++evrseesseesseenses underflow of timer counter 8, 9; TM1110B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1110A pin/TM1110B pin (1 X, 4 X)
Interrupt SOUICe - ++ww-ssseee underflow of timer counter 11; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «wseeesseeesseees: underflow of timer counter 8, 9; TM12I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM12I0A pin/TM12I0B pin (1 X, 4 x)
Interrupt soUrce «+--+weeeve: underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

CloCk SOUICE «++evrseesseesseenses underflow of timer counter 8, 9; TM13I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM13I0A pin/TM1310B pin (1 X, 4 X)
Interrupt SOUICe - +swwsssseee underflow of timer counter 13; timer counter 13 compare capture A;

timer counter 13 compare capture B

Timer counter 14 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock souUrce «wsseeesseeesseeees: underflow of timer counter 8, 9; TM14I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1410A pin/TM14I0B pin (1 X, 4 x)
Interrupt soUrce -+« wsseeeve: underflow of timer counter 14; timer counter 14 compare capture A;

timer counter 14 compare capture B

i Serial Interface

Serial 0, 1 : 8-bit X 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUrCe «seweseseeessseee 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow
frequency; external pin

Serial 2, 3 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source «ervvesesnenne 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow
frequency; external pin

UART x 4 (common use with serial 0 to 3)

I2C x 2 (common use with serial 1,3; single master)

| 1/0 Pins 110 ‘ 63 | <+ Common use : 43 (use of full address, address data separate 16-bit mode)
» Common use : 57 (use of address 16-bit, address data separate 8-bit mode)

i A/D Inputs 10-bit x 12-ch. (with S/H)
I pia Outputs 8-bit X 4-ch.
i PWM 16-bit x 5-ch. (timer counter 10 to 14)
i ICR 16-bit x 5-ch. (timer counter 10 to 14)
i OCR 16-bit x 5-ch. (timer counter 10 to 14)
i Notes Address / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface

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

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
VI=VDD or VSS, output open
Operating supply current IDDopr 60 mA
f=34MHz,VDD =33V
Pin with pull-up resistor is open
Supply current at STOP IDDS 70 nA
all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30 mA
f=34 MHz, VDD = 3.3V, output open
(Ta=-40°C to +85°C, VDD =AVDD =3.3V ,VSS =AVSS =0 V)
204 Panasonic
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I pin Assignment

AD7,A7

AD8,A8

AD9,A9

AD10,A10

AD11,A11

VSS

AD12,A12

AD13,A13

AD14,A14

AD15,A15
TMO0O,A16,P40
TM20,A17,P41
TM30,A18,P42
TM40,A19,P43

VDD

ANO,A20,P44
AN1,A21,P45
STOP,AN2,A22,P46
WDOUT,AN3,A23,P47
/CSO

/CS1,P51

/CS2,P52

/CS3,P53
M1410A,/DMAREQO,/BREQ,/WR,P54
TM1410B,/DMAACKO,/BRACK,P55

Support Tool

A6,AD6
A5,AD5
A3,AD3
A2,AD2
VDD
VSS

73|[4—» A4,AD4
72| 4¢—>

70|[4—» A1,AD1
69/[——» A0,ADO
68[——»

67/¢—» P17,D15
66|€¢—» P16,D14
65/¢——— P15D13
64[€¢—> P14D12
63/¢——» P13,D11
62|[¢—» P12,D10
61— P11,D9
60[¢—» P10,D8
50[¢—»

58/¢——» P07,D7
57|4—» P06,D6
56/4—— P05,D5
55— P04,D4
54— P03 D3
53|4—» P02,D2
52— P01,D1
51[¢—» P00,DO

71

75| ¢—»
74—

PIITIT I ITE T

LQFP100-P-1414 *Lead-free
MLGA100-P-1010 *Lead-free

<+—P{76 50,
P77 49
<+—P78 48
<79 47,
<4+—P»{80 46,
—pls1 45
+—Ps2 44
<+—Pg3 43
<+—P{s4 42
<+—Ps5 41
<+—Ps6 40|
<+—Pg7 39
«—Plgs MN102H930F 8
<+—P{39 37|
—»{90 36,
<+—P{o1 35
<+ 34
+—P|g3 33
P94 32|
o5 3
<+—P{% 30,
<+—P{o7 29
<4+—Pog 28
<+—P{99 27,
<+—>{100 26,
‘"““""“""'\”‘”9:&9352.‘9:5228&&8&&
BrEePEoBEE R o8RE 080
9z 232 F8a2faong SEISS<<%%
2 I <0< QOO0
22095590 <xx<
QQ::@@Q% ecaaq
56FFEBF
S 2 O
EE gz

MODE

0SCco

oscl

VDD

X0

PB2,XI

VSS

PB1,/NMI

VDD

/RST

PB0,BOSC
PA5,ADSEP
PA4,/IRQ4,TM14IC
PA3,/IRQ3,TM13IC
PA2,/IRQ2,TM12IC
PA1,/IRQ1,TM11IC
PAO,/IRQO,TM10IC
P77,TM9IO
P76,TM8IO
P75,SBO1,SDA1,TM7I0
P74,SBI1,TM6IO
P73,SBT1,SCL1,TM4IO
P72,SB0O0, TM3IO
P71,SBI0,TM2I0
P70,SBT0,TMOIO

i In-circuit Emulator

MAEO00020BEM

PX-ICE102H930F-LQFP100-P-1414

Panasonic
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1 MN102H950F

I Type MN102H950F

I Rom (x8-bit) External

I RAM (x8-bit) 10K

I Package LQFP100-P-1414 "Lead-free

i Minimum Instruction With main clock operated 58 ns (at 3.0 V to 3.6 V, 34 MHz)

Execution Time

I Interrupts *RST pin ¢ Watchdog * NMI pin * Timer counter 0 to 9 underflow * Timer counter 10 to 14 underflow
* Timer counter 10 to 14 compare capture A * Timer counter 10 to 14 compare capture B
* ATC ch.0 to 3 transfer finish * External 0 to 4 e Serial ch.0 to 4 transmission
* Serial ch.0 to 4 reception ¢ A/D conversion finish

i Timer counter 0 : 8-bit x 1

Timer Counter

206

Clock Source «wweeeeee

Interrupt source -+

Timer counter 1 : 8-bit X 1

Clock source «eses-

Interrupt source -«

Timer counter 2 : 8-bit X 1

Clock Source «eweeseeee

Interrupt source -+

Timer counter 3 : 8-bit X 1

Clock source «s-esee-:

Interrupt source -+«

Timer counter 4 : 8-bit X 1

Clock Source «swweeseeee

Interrupt source -«

Timer counter 5 : 8-bit X 1

Clock source -

Interrupt source -+«

Timer counter 6 : 8-bit X 1

Clock Source «wweeeeee

Interrupt source -+

Timer counter 7 : 8-bit X 1

Clock source «sesee-:

Interrupt source -+

Timer counter 8 : 8-bit X 1

Clock source «s-sswsee-s

Interrupt source -+

Panasonic

1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TMOIO pin;
system clock (BOSC)
underflow of timer counter 0

172 of system clock (BOSC) frequency; underflow of timer counter 8, 9;
timer counter 0 output
underflow of timer counter 1

172 of system clock (BOSC) frequency; underflow of timer counter 8; TM2I0 pin;
timer counter | output
underflow of timer counter 2

1/2 of system clock (BOSC) frequency; underflow of timer counter §; TM3IO pin;
timer counter 2 output
underflow of timer counter 3

172 of system clock (BOSC) frequency; underflow of timer counter 9; TM4IO pin;
system clock (BOSC)
underflow of timer counter 4

1/2 of system clock (BOSC) frequency; underflow of timer counter 8, 9;
timer counter 4 output
underflow of timer counter 5

172 of system clock (BOSC) frequency; underflow of timer counter 9; TM6IO pin;
timer counter 5 output
underflow of timer counter 6

1/2 of system clock (BOSC) frequency; underflow of timer counter 9; TM7IO pin;
timer counter 6 output
underflow of timer counter 7

1/2 of system clock (BOSC) frequency; system clock (BOSC);
1/4 of system clock (XI) frequency; TM8IO pin
underflow of timer counter 8

MAEO00021AEM
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I Timer Counter (Continue)

Timer counter 9 : 8-bit x 1
Clock source «ewwersesseernne 1/2 of system clock (BOSC) frequency; underflow of timer counter 8; TM9IO pin;
timer counter § output
Interrupt SOUICe ««- +weevesseees underflow of timer counter 9

Timer counter 10 : 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

ClOCK SOUICE «++evrseesseesseenses underflow of timer counter 8, 9; TM10IOB pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM10I0A pin/TM10I0B pin (1 X, 4 X)
Interrupt SOUICe -+ +wwwssseee underflow of timer counter 10; timer counter 10 compare capture A;

timer counter 10 compare capture B
Timer counter 11 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

CloCK SOUICE «++evrseesseesseenses underflow of timer counter 8, 9; TM1110B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1110A pin/TM1110B pin (1 X, 4 X)
Interrupt SOUICe - ++ww-ssseee underflow of timer counter 11; timer counter 11 compare capture A;

timer counter 11 compare capture B

Timer counter 12 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «wseeesseeesseees: underflow of timer counter 8, 9; TM12I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM12I0A pin/TM12I0B pin (1 X, 4 x)
Interrupt soUrce «+--+weeeve: underflow of timer counter 12; timer counter 12 compare capture A;

timer counter 12 compare capture B

Timer counter 13 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

CloCk SOUICE «++evrseesseesseenses underflow of timer counter 8, 9; TM13I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM13I0A pin/TM1310B pin (1 X, 4 X)
Interrupt SOUICe - +swwsssseee underflow of timer counter 13; timer counter 13 compare capture A;

timer counter 13 compare capture B

Timer counter 14 : 16-bit X 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock souUrce «wsseeesseeesseeees: underflow of timer counter 8, 9; TM14I0B pin; 1/2 of system clock (BOSC)
frequency; 2-phase encode of TM1410A pin/TM14I0B pin (1 X, 4 x)
Interrupt soUrce -+« wsseeeve: underflow of timer counter 14; timer counter 14 compare capture A;

timer counter 14 compare capture B

i Serial Interface

Serial 0, 1 : 8-bit X 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock SOUrCe «seweseseeessseee 1/8 of timer counter 6 underflow frequency; 1/8, 1/2 of timer counter 0 underflow
frequency; external pin

Serial 2, 3 : 8-bit x 1 (transfer direction of MSB / LSB selectable, transmission / reception of 7, 8-bit length)
Clock source «ervvesesnenne 1/8 of timer counter 2 underflow frequency; 1/8, 1/2 of timer counter 4 underflow
frequency; external pin

UART x 4 (common use with serial 0 to 3)

I2C x 2 (common use with serial 1,3; single master)

I 1/0 Pins 110 63 » Common use : 43 (use of full address, address data separate 16-bit mode)

» Common use : 57 (use of address 16-bit, address data separate 8-bit mode)

» Common use : 56 (use of full address, address data separate 16-bit mode)

» Common use : 63 (use of address 16-bit, address data separate 8-bit mode)
i A/D Inputs 10-bit X 12-ch. (with S/H)
I D/A Outputs 8-bit X 4-ch.
i PWM 16-bit x 5-ch. (timer counter 10 to 14)
i ICR 16-bit x 5-ch. (timer counter 10 to 14)
i OCR 16-bit x 5-ch. (timer counter 10 to 14)
i Notes Address / data separate bus interface; 8 / 16-bit bus width selectable; SRAM interface

Address / data multiplex bus interface support
See the next page for electrical characteristics, pin assignment and support tool.
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i Electrical Characteristics

Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
VI=VDD or VSS, output open
Operating supply current IDDopr 60 mA
f=34MHz,VDD =33V
Pin with pull-up resistor is open
Supply current at STOP IDDS 70 nA
all other input pins and Hi-Z state input/output
pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30 mA
f=34 MHz, VDD = 3.3V, output open
(Ta=-40°C to +85°C, VDD =AVDD =3.3V ,VSS =AVSS =0 V)
208 Panasonic
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I pin Assignment

AD7.A7
AD8A8
AD9,A9
AD10,A10
AD11,AT11

Vss

AD12,A12
AD13A13
AD14,A14
AD15A15
TMOO,A16,P40
TM20,A17,P41
TM30,A18,P42
TM40,A19,P43
VDD
ANO,A20,P44
AN1,A21,P45

STOP,AN2,A22 P46
WDOUT,AN3,A23,P47

/CS0
/GC81,P51
/CS2,P52
/CS3,P53

TM14I0A,/DMAREQO,/BREQ,/WR P54
TM14I0B,/DMAACKO,/BRACK,P55

Support Tool

A3,AD3

VDD
VSsS

It e e iEd

75— A6,AD6
74/ A5AD5
73[¢—» A4AD4
72[¢—>

71> A2AD2
70[4—» A1,ADI

69[¢——» A0ADO
68| 4—p

67[4¢—» P17D15
66— P16D14
65— P15D13
64— P14D12
63({¢—— P13DI11
62[¢—» P12D10
61[¢—» P11D9
60[¢—» P10D8

58|4—» P07,D7

57{4—» P06,D6

56/4—— P05,D5

55/4—— po4D4

22
23

54— po3D3
53{4¢—» P02D2
52[4—» P01D1

51[4— P0oo,D0

25

SRR R RN RRRIN RN

>3

MN102H950F
— AN M T O O~ 0 = AN M WO~
B3 ULS323533I333835233
caacfaagSaacaoanaacaadgaa
wa ke i T R R ]
) = w X =@ =@ < z Z
5L 5“; SShElo08s 2%
g% 5% £592%2<2 g3

=
S 53595H83 22
coz=z-cg538am aao

<8583z Fag

o

ScFFEcFE

S S & )

s = = =

== =

LQFP100-P-1414 *Leac-free

DAC2,AN6,P92 4—]
DAC3,AN7,P93 4—p|

AN8 P94 4—p|
AN9,P95 €—P
AN10,P96 ¢——|
AN11,P97 ¢—|

AVSS — P

MODE

0Ssco

0oscl

VDD

X0

PB2,XI

Vss

PB1,/NMI

VDD

/RST

PB0,BOSC
PA5,ADSEP
PA4,/IRQ4,TM14IC
PA3,/IRQ3,TM13IC
PA2,/IRQ2,TM12IC
PA1,/IRQ1,TM11IC
PAO0,/IRQ0, TM10IC
P77, TM9IO
P76,TM8IO
P75,SBO1,SDA1,TM7I0
P74,SBI1,TM6IO
P73,SBT1,SCL1,TM4I0
P72,SB00,TM3I0
P71,SBI0,TM2I0
P70,SBT0,TM0IO

i In-circuit Emulator

MAEO00021AEM

PX-ICE102H930F-LQFP100-P-1414

Panasonic
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1 MN102H74D,

MN102H74F, MN102H74G

Execution Time

I Type MN102H74D MN102H74F MN102H74G
I Rom (x8-bit) 64K %K 128K

I RAM (x8-bit) 4K 4K 4K

i Package LQFP100-P-1414 *Lead-free

I Minimum Instruction With main clock operated 83.3ns(at 3.0V to 3.6V, 12 MHz)

I Interrupts

« RST pin +» Watchdog * NMI pin  Timer counter 0 to 9 underflow « Timer counter 10 to 13 under/overflow
« Timer counter 10 to 13 compare capture A « Timer counter 10 to 13 compare capture B

+ ATC ch.0 to 3 transfer finish « External 0to 5 « Serial ch.0 to 3 transmission ¢ Serial ch.0 to 3 reception
+ A/D conversion finish « USB general-purpose *« USBSOF ¢ USB end points 1 to 8

i USB Functions

Conformsto USB1.1.
USB transceiver built-in
Full-speed (12 Mbps) supported.
9 end points (FIFO built-in independently)
FIFOsize
(EPO, 1,2,3,4,5,6,7,8): 64, 128, 128, 128, 128, 128, 128, 128, 128 bytes
« EPO
Control transfer
IN/OUT (two ways)
* EP1to EP8
Interrupt/Bulk/Isochronous transfer supported.
Settable to IN or OUT.
Double Buffering function supported.
When the MAXP size is set to a half or less of the MAXFIFO size for each EP, the Double Buffering function is
made valid automatically.

i Timer Counter

210

Timer counter 0: 8-bit x 1 (timer output, event count, timer interrupt)
Clock SOUrCE «wesseesssessnennss SYSCLK; XI; prescaler 0; TMOIO pin
[nterrupt SOUrCe e Timer counter 0 underflow

Timer counter 1: 8-hit x 1 (timer output, event count, timer interrupt)
Clock source wwweesmsseeees SYSCLK; prescaler 0; TM1I0 pin
Interrupt source - Timer counter 1 underflow

Connectable) Timer counters0to 1

Timer counter 2: 8-bit x 1 (timer output, event count, timer interrupt, A/D conversion start)

Clock SOUrCe wwweeeessssssssseeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 3 underflow;
timer counter 4 underflow; TM210 pin
[NtErrupt SOUrce «weweeesssee: Timer counter 2 underflow

Timer counter 3: 8-bit x 1 (timer output, event count, timer interrupt)

Clock SOUrCE «eesseesssessnenass SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow;
timer counter 4 underflow; TM310 pin
[Nterrupt SOUrCe s Timer counter 3 underflow

Timer counter 4: 8-hit x 1 (timer output, event count, timer interrupt)

Clock SOUrCe wwweeeessssssssseeees SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow;
timer counter 3 underflow; TM4I0 pin
[NtErrupt SOUrCe «weweeesssees Timer counter 4 underflow
Panasonic MAEOO011DEM



MN102H74D, MN102H74F, MN102H74G

I Timer Counter (Continue)

MAEO0011DEM

Timer counter 5: 8-bit x 1 (timer output, event count, timer interrupt)

Clock SQUrCE «eeseesessssenens SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 2 underflow;
timer counter 3 underflow; timer counter 4 underflow; TM5IO pin
[Nterrupt SOUrCe s Timer counter 5 underflow

Connectable)  Timer counters2to 5

Timer counter 6: 8-bit x 1 (timer output, event count, timer interrupt, serial clock generation)

Clock SQUICE «eesseessessssenens SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 7 underflow;
timer counter 8 underflow; TM61O pin
[Nterrupt SOUrCe s Timer counter 6 underflow

Timer counter 7: 8-hit x 1 (timer output, event count, timer interrupt, serial clock generation)

Clock SOUrge «eessssssseseeee SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow;
timer counter 8 underflow; TM710 pin
[ NEEITUPE SOUICE «++evevevesssee: Timer counter 7 underflow

Timer counter 8: 8-hit x 1 (timer output, event count, timer interrupt, serial clock generation)

Clock SOUrCe «weessssssssseseeee SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow;
timer counter 7 underflow; TM8IO pin
I NEEITUPE SOUICE «+evereessssee: Timer counter 8 underflow

Timer counter 9: 8-bit x 1 (timer output, event count, timer interrupt)

Clock SQUICE «eesseesseesssennns SYSCLK; 1/8 of SYSCLK; 1/32 of SYSCLK; timer counter 6 underflow;
timer counter 7 underflow; timer counter 8 underflow; TM9IO pin
INterrupt SOUrCe s Timer counter 9 underflow

Connectable)  Timer counters6to 9

Timer counter 10: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock SQUICE «eesseessesssenens SYSCLK; 1/8 of SYSCLK; timer counter 2 or 3 underflow; 2-phase encoding of
TM10I0A/TM10IOB pin (1x, 4x); TM10I10B pin
INterrupt SOUrCe s Timer counter 10 under/overflow; timer counter 10 compare captureA;

timer counter 10 compare capture B

Timer counter 11: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock sourge «eereeesssseenees SYSCLK; 1/8 of SYSCLK; timer counter 8 or 9 underflow; 2-phase encoding of
TM11I0A/TM1110B pin (1x, 4x); TM11I0B pin
[ NEEITUPE SOUICE «++evereessssee: Timer counter 11 under/overflow; timer counter 11 compare captureA;

timer counter 11 compare capture B

Timer counter 12: 16-bit x 1 (timer output, event count, input capture, PIWM output, 2-phase encoder input)

Clock SQUICE «eesseessessssensns SYSCLK; 1/8 of SYSCLK; timer counter 4 or 5 underflow; 2-phase encoding of
TM12I0A/TM12I0B pin (1x, 4x); TM12I0B pin
[NtErrupt SOUrCe - wewesssssee: Timer counter 12 under/overflow; timer counter 12 compare captureA;

timer counter 12 compare capture B

Timer counter 13: 16-bit x 1 (timer output, event count, input capture, PWM output, 2-phase encoder input)

Clock source «wereeesssseenees SYSCLK; 1/8 of SYSCLK; timer counter 6 or 7 underflow; 2-phase encoding of
TM13I0A/TM13I0B pin (1x, 4x); TM13I0B pin
I NEEITUPL SOUICE «++evereessssee: Timer counter 13 under/overflow; timer counter 13 compare captureA;

timer counter 13 compare capture B

See the next page for electric characteristics, pin assignment, and support tool.
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i Serial Interface Serial 0: 8-hit x 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
Clock source «-«seweeeees 1/2 or 1/16 of timer counter 6 underflow; external pin

Serial 1: 8-hit x 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
Clock Source «sesssesssessses 1/2 or 1/16 of timer counter 7 underflow; external pin

Serial 2: 8-hit x 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-hit length)
Clock source «-«eweeeees 1/2 or 1/16 of timer counter 8 underflow; external pin

Serial 3: 8-hit x 1 (transfer direction of MSB/LSB selectable; transmission / reception of 7, 8-bit length)
Clock Source «ssesssesssessses 1/2 or 1/16 of timer counter 9 underflow; external pin

UART x 2 (common use with serial 0to 3)
I2C x 2 (common use with serial 0, 1; single master)

I arc 4ech
DMA transfer enabled between memory and memory or memory and peripheral register by set interrupt factor and
software activation setting
Transfer unit: bytes/word
Transfer mode: 1 word/burst (max. 128 K bytes)
Transfer addressing: source/destination pointer fix/increment
High-speed transfer enabled between USB-FIFO and internal RAM in single address mode

i I/O Pins ‘ I/0 ‘ 7 ‘ + Common use : 77 (pull-up resistance specifiable)
I ADInputs 10-bit x 8-ch. (with SIH)
i Special Ports USB ports (D+, D-)
i Notes 4 multiply PLL built-in, generation of internal 48 MHz at external oscillation 12 MHz
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit

min | typ | max

VI =VDD or VSS, output open
Operating supply current IDDopr 65+100* | mA
f=12MHz,VDD =33V

Pin with pull-up resistor is open
Supply current at STOP IDDS 70 pA
all other input pins and Hi-Z state input/output

pins are simultaneously applied VDD or VSS level
Supply current at HALT IDDH 30+100* | mA
f=12MHz, VDD = 3.3V, output open

(Ta=-20°Cto+70°C,VDD = 3.3V ,VSS=0V)
* 0" depends on products. MN102H74D, MN102H74F, MN102H74G: o.= 0
MN102HF74G: o = 1
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MN102H74D, MN102H74F, MN102H74G

I pin Assignment

=
- )
a1 < m < a0
oo 38 83588 99 5 <
da3s<g2s 938y ¢ o<
$Rz2z2<Z =555 Z2Z o)
sS4 FEEERE KRG wss
»—oQ»—o:‘&gggg SR 8§§
>
s 52823055535 B0l sBnE
2, SEFfSLsoRRERURRR L 0%
___ PNRRANRZIBEB8BITSIIIRIBRHERBIBNI
PBO,IRQ0 76 50 CS35,(TM9I0),SBT3,P72
PB1,IRQ1L «—>(77 49 k—> CS2S,(TM8I0),SBO3,P71
PB2,JRQ2 «—>| 78 48|c<—> CSIS,(TM710),SBI3,P70
PB3,IRQ3 «—>(79 47 k——> CS0S,(TM610),A23,P47
PB4,JRQ4 <—>{ 80 46 k—> (TM5I0),A22,P46
PB5,|RQ5 «—>81 45 «—> (TM410),A21,P45
RST — (82 44> (TM3I0),A20,P44
Vb 83 Bl Vg
PO0D00 «—3{ 84 42— (TM210),A19,P43
P01,D01 «—>{ 85 41llc—> A18,P42
PO2,D02 «—>{ 86 40— A17,PA1
P03,D03 <—> 87 MN102H74D 39 |«—> A16,P40
P04,D04 «—>(88 MN102H74F 38 l«—> A15,P37
P05,D05 «—>i 89 MN102H74G 37 k—> A14,P36
P06,D06 «—>{ 90 36 k——> A13,P35
P07,D07 «—>{ 91 35lc—> A12,P34
Vss —>(92 34le—— Vpp
P10,D08,(TM210) «—> 93 33— A11,P33
P11,D09,(TM3I0) «—> 94 2k—> A10,P32
P12,D10,(TM4I0) «<—> 95 31— A09,P31
P13,D11,(TM5I0) «—> 96 30— A08,P30
P14,D12,(TM6I0) «—> 97 29— AO7,P27
P15,D13,(TM7I0) «<—> 98 28l A06,P26
P16,D14,(TM8I0) «—> 99 o 27 lc—> A05,P25
P17,D15,(TM9IO) «—3{ 100 O o o T oo o o B> AP
AN MITOL O~ A —ddd A ddANNNNNN
O N MO A4 NM NOMNMNOHNM QO O o550 W
PERRRREEEEBRRANR SR Ix2 8R4
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':\Hédﬁ‘%‘m‘%‘% 85\%@8088 x O s
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Support Tool

LQFP100-P-1414 *Lead-free
*Use 4.7kQto 10kQ.

i In-circuit Emulator

PX-ICE102H74-LQFP100-P-1414

I Fash Memory Built-in Type

MAEO0011DEM

Type MN102HF74G [ES (Engineering Sample) available]
ROM (x 8-hit) 128K
RAM (x 8-hit) 4K

Minimum instruction execution time

83.3ns (at 3.0V 10 3.6V, 12 MH2)

Package

LQFP100-P-1414 *Leatree

Panasonic
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1 MN102L35G

I Type MN102L35G
I Rom (x8-bit) 144K
I RAM (x8-bit) 5K
I Package SDIP064-P-0750C “Leac-iee
(Conventional Package) (SDIP064-P-0750)
i Minimum Instruction 167 ns (at 4.75V t0 5.25 V, 12 MHz)
Execution Time
i Interrupts External (4 lines)
Internal (23 lines) : Timer X 8, A/D x 1, Undefined command x 1, RESET X 1, OSD x 2, Serial X 2,
I2C x 1, Caption X 2, Remote control X 1, Address coincidence x 4
I Timer Counter 8-bit timer x 2
16-bit timer X 2
Watchdog timer: 17-bit x 1
erial Interiace X 1: for multimaster mode, bus line (output) has 2 systems
IS'Iltf I2C x 1: for multi de, bus line (output) has 2 sy
Sync serial / I2C (master) / UART x 1
Caption ¢ Built-in sync separator X 2
i 1/0 Pins 10 49 | «Common use
Input 1 | *Common use
i A/D Inputs 8-bit x 8-ch. (with S/H)
I pia Outputs 4-bit x 4-ch. (analog R, G, B, YM output)
I pwm 8-bit x 6-ch.
I Special Ports Remote control reception
I CRTC 3-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in
|

Electrical Characteristics

D/A characteristics

Limit
Parameter Symbol Condition Unit
min | typ | max

D/A full-scale output current IFS RL =200 Q, VREF = 1.2V, RIREF = 1.2 kQ 45 5.0 5.5 mA
D/A output voltage setting range VO RL =200 Q, VREF =12V, RIREF = 1.2 kQ 1.1 \
D/A non-linear error NLE RL =200 Q, VREF = 1.2V, RIREF = 1.2 kQ +05 | LSB
D/A differential non-linear error DNLE RL =200 Q, VREF = 1.2 V,RIREF = 1.2 kQ +0.5 | LSB
D/A channel interval error IFS VREF = 1.2 V, RIREF = 1.2 kQ, Error from 4-channel average IFS 5 %
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(Ta=25°C,VDD=AVDD=5.0V,VSS=0V, fosc =4 MHz)
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MN102L35G

I pin Assignment

Support Tool

() : Conventmonal Package

P00,PMIN <—>
PO1,SDAl <—>{2
P02,SCL1 <—>{3
P03,ADINO <—>( 4
P04,ADIN] <—>5
P05,ADIN2 <—>1 6
P06,ADIN3 <—> 7
PO7,ADIN4 <—>{ 8
P10,ADIN5,IRQ2 <—>(9
P11,ADIN6,IRQ3 <—> 10
P12,ADIN7 <—> 11
P13 <—>{12

P14 <——> 13
P15,PWM0 <—> 14
P16,PWM1 <—>{ 15
P17,PWM2 <—>{ 16
P20,PWM3 <—> 17
P21,PWM4 <—> 18
P22, PWM5 <—> 19
P23,CREF1 <—> 20
P24,VPH1 <—>{21
VDD
P25,CREF) €<—>{23
P26,VPHO <—> 24
P27,VCP <—>{ 25
P30,CVBS0 <—>{ 26
P31,CVBS1 €<—>{27
P32,TM2I0A <—>{ 28
P33,TM2I0B €<—>{29
P34, TM2IC <—>{ 30
P35,TM3I0A <—>{ 31
P36,TM3I0B <—>| 32

MN102L35G

64 AN

63 ——> 0SC2

62 K—— 0SCl1

61 VDD

60 K—> P57,SCLO

59 K——> P56,SDA0

58 K—> P55,SBT

57 K——> P54,SBL,SBD

56 K—— P53,IRQ0

55 &—> P52,IRQI,VSYNC
54 K——> P51,RST

53 K—> P50,SBO
52— TEST

51 K—— VCOI

50 ——> PDO

49 AVDD

48 &—> P61,YM,DAYMOUT
47 &—— VREF

46 &<—— IREF

45 &—— COMP

44 €&—> P60,B,DABOUT
43 [&—> P47,G,DAGOUT
42 &—> P46,R, DAROUT
41 &—> P45,YS

40 &——> P44,STOP

39 [&——— P43,HSYNC

38 VSS

37 |K——> P42,0SDXI

36 |——> 0SDXO

35 |K—> P41,TM1IO

34 |K—> P40,TMOIO

33 K—> P37, TM3IC

SDIP064-P-0750C

*Lead-free

(SDIP064-P-0750)

i In-circuit Emulator

PX-ICE102L00 + PX-PRB102L35-SDIP064-P-0750

I EPROM Built-in Type

MAEO0013EEM

Type MN102LP35Z
ROM (x 16-bit) 144K
RAM (x 16-bit) 5K

Minimum instruction execution time

167 ns (at 4.75 V to 5.25 V, 12 MHz)

Package

(Conventional Package)

SDIP064-P-0750C *Lead-free
(SDIP064-P-0750)

Panasonic

215



1 MN102H75K

Execution Time

T Type MN102H75K

I Rom (x8-bit) 256 K

I RAM (x8-bit) 8K

T Package QFP084-P-1818E *Leadfree
I Minimum Instruction

83 ns (at 3.0 Vto 3.6V, 12 MHz)

i Interrupts

External (6 lines)
Internal (30 lines) : Timer x 11, A/D X 1, Undefined command X 1, RESET x 1, OSD x 2, Serial x 4,

I2C x 1, Caption x 4, Remote control x 1, Address coincidence x 4

i Timer Counter

8-bit timer X 4
16-bit timer X 2
Watchdog timer: 17-bit x 1

i Serial Interface

I2C x 1. for multimaster mode, bus line (output) has 2 systems
Sync serial / I2C (master) / UART X 2

I Caption * Built-in sync separator x 2

I I/0 Pins ‘ 110 ‘ 66 ‘ + Common use

I A/D Inputs 8-bit X 12-ch. (with S/H)

I D/A Outputs 4-bit x 4-ch. (analog R, G, B, YM output)

T pww 8-bitx 7-ch,

I Special Ports Remote control reception

I CRTC 3-layer display (graphics, characters, splits)

I Notes Remote control input discriminant circuit built-in

I Electrical Characteristics

D/A characteristics
Parameter Symbol Condition Limit Unit
min | typ | max

D/A full-scale output current IFS RL =200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 4.5 5.0 5.5 mA
D/A output voltage setting VO RL =200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 0.9 1.1 \Y
range NLE RL =200 Q, VREF = 1.2 V, RIREF = 1.2 kQ +0.5 | LSB
D/A non-linear error DNLE RL =200 Q, VREF = 1.2V, RIREF = 1.2 kQ +0.5 | LSB
D/A differential non-linear error | IFS VREF = 1.2 V, RIREF = 1.2 kQ, Error from 4-channel average TFS 5 %

D/A channel interval error
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MN102H75K U

I pin Assignment

é
o w. Ba B8 _Z3
<L < LS < <ABARAAEBEHEER
vpSs-cdepnengsadlyQsR|SY
LTI
BT RARBRBIRIATEISITRLPETE L IQ
P70 <—> 64 42 &<—>P75
P07,ADIN4 <—>{ 65 41 VDD(VPP) *2
P06,ADIN3 <—>{ 66 40 [€—> P30.CLH
P05,ADIN2 <—>{ 67 39 |&—— VREFHS
P04,ADINT <—>{ 68 38 K—> P31,CVBSO
P03,ADINO <—>1 69 37 VSS
#] P02,SCL1 €<—>{ 70 36 NC
#1 P01,SDAI €<—>{ 71 35 |<—> P32.CVBS1
P0O0,RMIN,IRQ0 <—> 72 34 |&—— VREFLS
P87 <—> 73 33 K—> P33,CLL
VsS 74 MN102H75K 32 AVDD
0SC2 <—| 75 31 |K—— COMP
0SC1 ——>| 76 30 |K<—— IREF
VDD 77 29 K—> P76
#] P61,SCLO €<—>{ 78 28 K——> VREF.P34
P86 <—> 79 27 |&—> P35,DAROUT,R
#1 P60,SDA0 <—>| 80 26 |[€—> P36,DAGOUT,G
P57,SBTO <—>| 81 25 K<—> P77
P56,SBI0,SBD0 <—>{ 82 24 |<—> P37,DABOUT,B
NC 83 23 |&—> P40,DAYMOUT,YM
P85 <—>| 840 22 | <—> P80
TV = - B B B B - I S
SUEYIEYEZESEELEE520¢
fZ ggtE § 2 ZBEZEE”
&g AoA 2 = $¥¢3g S5
g £ 2 ®22x3Z
QFP084-P-1818E *Lead-free
*1: 5V dielectric Nch open drain output pin
*2 1 MN102H75K (VDD), MN102HF75K (VPP)
Support Tool

In-circuit Emulator

PX-ICE102H75-QFP084-P-1818E

i Flash Memory Built-in Type

MAEO0015EEM

Type MN102HF75K
ROM (x 16-bit) 256K
RAM (x 16-bit) 8§ K

Minimum instruction execution time

83 ns (at 3.0 Vto 3.6V, 12 MHz)

Package

QFP084-P-1818E *Lead-frce

Panasonic
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1 MN102H85K

I Type MN102H85K
I Rom (x8-bit) 256 K
I RAM (x8-bit) 8 K
I Package SDIP064-P-0750C “Leac-iee
(Conventional Package) (SDIP064-P-0750)
I Minimum Instruction 83 ns (at 3.0 Vto 3.6 V, 12 MHz)
Execution Time
I interru pts External (6 lines)
Internal (30 lines) : Timer x 11, A/D X 1, Undefined command X 1, RESET x 1, OSD x 2, Serial x 4,
I2C x 1, Caption x 4, Remote control x 1, Address coincidence x 4
I Timer Counter 8-bit timer x 4
16-bit timer X 2
Watchdog timer: 17-bit x 1
I Serial Interface I2C x 1: for multimaster mode, bus line (output) has 2 systems
Sync serial / 12C (master) / UART X 2
I Caption ¢ Built-in sync separator X 2
i I/0 Pins ‘ /0 ‘ 50 ‘ + Common use
I A/D Inputs 8-bit x 12-ch. (with S/H)
i D/A Outputs 4-bit X 4-ch. (analog R, G, B, YM output)
T pwm $-bitx 7-ch,
I Special Ports Remote control reception
I CRTC 3-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in
I Electrical Characteristics
D/A characteristics
Limit
Parameter Symbol Condition Unit
min | typ | max
D/A full-scale output current IFS RL =200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 4.5 5.0 55 mA
D/A output voltage setting range VO RL =200 Q, VREF = 1.2 V, RIREF = 1.2 kQ 0.9 1.1 \%
D/A non-linear error NLE RL =200 Q, VREF=1.2 V,RIREF = 1.2 kQ 0.5 | LSB
D/A differential non-linear error DNLE RL =200 Q, VREF=1.2 V,RIREF = 1.2 kQ +0.5 | LSB
D/A channel interval error IFS VREF = 1.2 V, RIREF = 1.2 kQ, Error from 4-channel average IFS +5 %
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MN102H85K U

I pin Assignment

POO,RMIN,IRQ0 <—>{ 1O -/ 64 VSS
#] PO1,SDA] €<—>{2 63 0SC2
#] PO2,SCL1 <—>{ 3 62 0SCl
P03,ADINO <—>{ 4 61 VDD
P04,ADIN1 <—>|5 60 P61,SCLO *1
P05,ADIN2 <—>{ 6 59 P60,SDAO *1
POG6,ADIN3 <—>{ 7 58 P57,SBTO
P07,ADIN4 <—>|8 57 P56,SBI0,SBDO
P10,ADINS,IRQ1 <—>{ 9 56 P55,SBO0
P11,ADING6,IRQ2 <—| 10 55 P54,IRQ5,/VSYNC
P12,ADIN7,JRQ3 <—> 11 54 P53,/RST
P13,ADINS,WDOUT <——>| 12 53 P52,IRQ4,VIO
P14,ADIN9,STOP <—> 13 52 /TEST
P15,ADIN10,PWM0 <—>| 14 51 P51,YS
P16,ADIN11,PWMI <—>| 15 50 P50,SYSCLK
P17,PWM2 <—>{ 16 49 P47,/HSYNC
P20,PWM3 <—>{ 17 48 P46,0SDXI
P2LPWM4 <—>1 18 v opacy 47 P45,0SDXO
P22,PWMS5 <—>{ 19 P44, TMSIC,HI1 *1
P23, PWM6 <—{ 20 45 P43,TMSIOB,HIO *1
P24, TM4IC,SBT1 <—>{ 21 44 P42, TMSIOA *1
P25,TM4I0B,SBI1,SBD1 <—> 22 43 P41,TMI1IO *1
P26,TM4I0A,SBO1 <—>{ 23 2 vCol
P27,TMOIO <—>]{ 24 41 PDO
*2 VDD(VPP) 25 40 P40,DAYMOUT,YM
P30,CLH €<—>{ 26 39 P37,DABOUT,B
VREFHS ——>{ 27 38 P36,DAGOUT,G
P31,CVBS0 €<—> 28 37 P35,DAROUT,R
VSS 29 36 VREF,P34
P32,CVBS1 €<—>{30 35 IREF
VREFLS —>{ 31 34 COMP
P33,CLL €<—>{ 32 33 AVDD

Support Tool

SDIP064-P-0750C *Lead-free
(SDIP064-P-0750)

*1: 5V dielectric Nch open drain output pin
*2 1 MN102H85K (VDD), MN102HF85K (VPP)

(

) : Conventional Package

i In-circuit Emulator

PX-ICE102H85-SDIP064-P-0750

I Flash Memory Built-in Type

MAEO0014EEM

Type MN102HF85K
ROM (x 16-bit) 256 K
RAM (x 16-bit) § K

Minimum instruction execution time

83 ns (at 3.0 Vto 3.6 V, 12 MHz)

Package

(Conventional Package)

SDIP064-P-0750C *Lead-free
(SDIP064-P-0750)

Panasonic

219



1 MN102H90M

I Type MN102H90M
i ROM 384 Kbyte or external ROM
I Rawm 0K
T package #QFP160-P-2828F *Lead-frec
i Minimum Instruction 83 ns (at 3.0 V to 3.6 V, 12 MHz)
Execution Time

i Interrupts External (6 lines)

Internal (35 lines) : Timer X 10, A/D x 1, OSD x 3, Serial X 6,

I2C x 3, Caption X 4, Remote control x 1, Address coincidence x 4, RTC X 3

I Timer Counter 8-bit timer x 10

Watchdog timer: 16-bit x 1
I Serial Interface I2C x 3: for multimaster mode, bus line (output) has 4 systems

Sync serial / I2C (master) / UART x 3
I Caption * Built-in sync separator x 2
I I/0 Pins ‘ 110 ‘ 111 ‘ + Common use
I A/D Inputs 8-bit x 12-ch. (with S/H)
T pia Outputs 8-bit X 4-ch. (general use or analog R, G, B, 0. output)
T pww 8-bit x 4-ch.
I Special Ports Remote control reception, digital OSD output
I CRTC 3-layer display (graphics, characters, sprites)
i Notes Remote control input discriminant circuit, real time clock, hcounter built-in
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MN102H90M U

I pin Assignment

TSTMDI1
P83.A20
P66,A07
P65,A06
P64,A05
P63,A04
P62,A03
P61,A02
P60,A01

TEST

Voo

RTCXI
RTCXO

Vss

P45 HIO

P44 HII
P43,VIO
P42,VIl
P16,TM3I0
P15, TM2I0
P14,TM1IO
P13,TMO0IO
*PC3,SDAOB
*PC2,SCLOB
Vss

P41, HCCLKO
P40,HCCLK1
Voo

P37,B04
P36,B03
P35.B02
P34,B01
P33,B00
P32,G05
P31,G04
P30,G03
P27.G02
P26,G01
P25.G00

Vop

Support Tool

[$3844888888 1481844888088 1011884888884

O AR R A A R A A A R R R AN

B—wao— ANt inoem®a = A0 Tugsrgo-anxn & =
£3533% <ixi<<<-53s85 5355352353553 £ B5%
I B B B e N S I L R R R e R L = Sy
B REE S SRR RS RS S5SA SRR RRERRRSIL 202

O8%%B$$$$%Egmmv\mmvmNv—ocncor\wmq-mmv—omnor\comvmmv—
SRR PR PR Y I IIIIICORRRORCRNANNANANN
1 120
2 119
3 118
4 117
5 116
6 115
7 114
8 113
9 112
10 111
11 110
12 109
13 108
14 107
15 106
e 105
17 104
18 103
19 102
20 MN102H90M 101
21 100
22 99
23 98
24 97
25 96
26 95
27 94
28 93
29 92
30 91
31 90
32 89
33 88
34 87
35 86
36 85
37 84
38 83
39 82
TETFIITITITITITODOLOLOOOOOOODOOOOOOOOWOORNMNNNNNNNNN®
20N —0 2= Z o— na—o 2Nl —~O 8ot —_—o o
S EEE R L EEEE EEEEEE E R P e
Sed~g 20 EZSpAgCiisi89 2083835858 5 ECZ5E0
Sdd8aa 0% Jr~2z2@aXgolgaTy < © oG <04
SESRIFSRN O SHAEZ2ZSFERERZY 2222 o =
& 550% £2 a24aa > >
=) >
5 EREEZ g EEEE
> % % 8 &~ [SR=R=g=)
oi = 20029
: 3232
248aa

*QFP160-P-2828F *Lead-free
*: 5V tolerant Nch open drain output pin

CPUMDO
CPUMDI1
CPUMD2
PC4,SDAT *
PC5.SCLI *
PDO,WDOUT,SBT2
PD1,STOP.SBI2
PD2,SBO2

P53, PWMO,CS0O
P54 PWMI1,CS1
P55 PWM2,CS2
P56,PWM3,CS3
P90.SBTO
P91,SBIO
P92,SBO0
P93.SBT1
P94,SBI1
P95,SBO1

P57 RMIN,IRQO
Vop

0sCl1

0scC2

Vss

PEO,ADINO
PEI.ADIN1
PE2,ADIN2
PE3,ADIN3
PE4,ADIN4
PES5,ADINS
PE6,ADIN6
PE7,ADIN7
PF0,ADINS,IRQ2
PF1,ADIN9.IRQ3
PF2,ADIN10,IRQ4
PF3,ADIN11,IRQ5
PC6,SDA2 *
PC7.SCL2 *
AVss

AVppl

PLLTST

i In-circuit Emulator

MAEO0019BEM

PX-ICE102H90-QFP160-P-2828F

Panasonic
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1 MN102H76G

I Type MN102H76G
I Rom (x8-bit) 128K
I RAM (x8-bit) 4K
I Package QFPO84-P-1818E *Lead-free
i Minimum Instruction 83 ns (at 3.135 V to 3.465 V, 12 MHz)
Execution Time
i Interrupts External (7 lines)
Internal (28 lines) : Timer X 11, A/D x 1, Undefined command X 1, RESET x 1, OSD X 2, Serial x 2,
I2C x 1, Caption X 2, Remote control X 1, Address coincidence x 4, HSYNCx 1, VSYNCx |
I Timer Counter 8-bit timer x 10
Watchdog timer: 17-bit X 1
I Serial Interface I2C X 1: for multimaster mode, bus line (output) has 2 systems
Sync serial / UART x 1
I Caption * 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.
I Special Ports Remote control reception
I CRTC 3-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in,
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build-in NTSC video signal processing circuit, built-in 3-line comb filter
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MN102H76G

I pin Assignment

SR
< <
ag
> =
~ % <+ 0 = O
Z Z £ ZZZZZqg
a8 Aa AaaAaAQAa o
822255222228, ~agcnt
FSgdx2sdd582880520¢29
AL NANAREREAEAERAEROOaAa><<mm»
BT BRAEHRRBIZESRTRISIETST L IQ
P15, RMIN, /IRQ7 €<—>| 64 42 ——> GOUT
#P16, SDAQ <—> 65 41 —> ROUT
#P17, SCLO <—>| 66 40 [€&—— VIREF
P20, WDOUT €<—>] 67 39 [ &—— VCOMP
P21, STOP, VOUTO <—>| 68 38 ——> VMOUT
P27, SBTO <—>| 69 37 AVDD
P30, SBDO <—>| 70 36 |&—— FBPIN
P31, SBOO <—>| 71 35 AVSS
#P32, SDAl <—>| 72 34 —> EW
#P33, SCL1 <—>| 73 MN102H76G 33 —> VOUT
P34, PWMO <—>| 74 32 AVDD
P35, PWM1 <—>| 75 31 ——> FSCOUT
P36, PWM2 <—>| 76 30 |&—— FSCIN
DVDD 77 29 ——> FPCO
DVSS 78 28 AVSS
P22, SYSCLK €<—>| 79 27 |&—— FVCOI
#P23, TM510 <—>| 80 26 |—> HOUT
*P26, TM8IO <—>| 81 25 |&<—— HDOWN
P43, /RST <—>| 82 24 |&—— EHTIN
P44, /IRQO <—>| 83 23 |<—— BEAMIN
P45, /IRQl <—>| 840 22 |&—— ABLIN
(=1 — o o s bal el ~ o N o =
— & N O N0 O = = o = = e = = = o= A
89S 359388 8EFEREEESED
EEz::2E2>2508582250%5°%%
S o MEARES - <TEES5>33 o
— - wvy Q
A A O-H s
A A A A
QFP084-P-1818E *Lead-free
*5 V dielectric Nch open drain output pin
Support Tool
i In-circuit Emulator PX-ICE102H76-QFP084-P-1818E

MAEO00018BEM Panasonic 223



1 MN102H81G

I Type MN102H81G
I Rom (x8-bit) 128K
I RAM (x8-bit) 4K
I Package QFPO84-P-1818E *Lead-free
i Minimum Instruction 83 ns (at 3.135 V to 3.465 V, 12 MHz)
Execution Time
i Interrupts External (5 lines)
Internal (28 lines) : Timer X 11, A/D x 1, Undefined command X 1, RESET x 1, OSD X 2, Serial X 1,
I2C x 1, Caption X 2, Remote control X 1, Address coincidence x 4, HSYNCx 1, VSYNCx |
I Timer Counter 8-bit timer x 10
Watchdog timer: 17-bit X 1
I Serial Interface I2C X 1: for multimaster mode, bus line (output) has 2 systems
Sync serial / UART x 1
I Caption * 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 6-ch.
I Special Ports Remote control reception
I CRTC 3-layer display (graphics, characters, splits)
I Notes Remote control input discriminant circuit built-in,
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build-in NTSC video signal processing circuit, built-in 3-line comb filter

Panasonic
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MN102H81G

I pin Assignment

Support Tool

P15, RMIN, /IRQ7
*P16, SDAO
*P17, SCLO

P20, WDOUT
P21, STOP, VOUTO
P27, SBTO
P30, SBDO
P31, SBOO
*P32, SDA1
*P33, SCL1
P34, PWMO
P35, PWMIL
P36, PWM2
DVDD

DVSS

P22, SYSCLK
*P23, TM5IO
*P26, TM8IO
P43, /RST
P44, /IRQO
P45, /IRQ1

ST
< <
ag
> =
~ % n <+ 0 A= O
ZZz ZZ222Z¢
[alyalya) AAAQAA o
8< < <g%<< < <<é<\._4 58%8% =
csgs2fg8d588%2%280>22¢8
NEEELNAELEELEAaEREOOas><<adan
ST 3 A FRRISSERIETST R LI
<—> 64 42 ——> GOUT
< 65 41 ——> ROUT
<> 66 40 VIREF
< 67 39 VCOMP
<—> 68 38 ——> VMOUT
< 69 37 AVDD
<—3(70 36 & FBPIN
37 35 AVSS
< ” 34 —>EW
<7 MN102H81G » [T vour
< 74 32 AVDD
<375 31 —> FSCOUT
<76 30 FSCIN
—_— 7 29 ——> FPCO
— 8 28 AVSS
<79 27 FVCOI
<180 26 ——> HOUT
<—>f 81 25 HDOWN
<> 82 24 EHTIN
<> 83 23 BEAMIN
<84 22 ABLIN
O o = o o < w0 ~ o N (=
—~ & 0t v O o~ A= = = = = = = = = = aa
§GYILEZZEZRYEFEEEEESE L
gl!yg&zzg>>mm§m8m>u:)om
SEnEIEESEES <Ky &~ e = = 4
S = > % SR > 50> =0 @)
<+ =} Q
a A 5 s

QFP084-P-1818E *Leadiree

*5 V dielectric Nch open drain output pin

MAE00017CEM

In-circuit Emulator

PX-ICE102H81-QFP084-P-1818E

Panasonic
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M 3.0
SERIES

AM3iMN1 03/MN1 033‘ Series

The AM3 series are the 32-bit microcomputer suitable for multimedia applications such as
movie, digital audio, graphic and communications.
Both high quality and low power consumption have been achieved through use of the
C language architecture and optimized C compiler. Combined use of the extension
calculation command features which can be applied flexibly to various multimedia
applications permits efficient system development.
Features
@ 32-bit C language architecture
Simple and highly efficient command sets
High code generation efficiency of commands by 1 byte basic word length
High speed command execution by 5-step pipeline configured load/store
architecture
High speed execution of branch commands
e Extension calculation function meeting multimedia requirements
@ Optimized C language compiler that generates high-speed command
codes

m Application
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1 MN103000

I 1ype MN103000
I Command RAM (x64-bit) 16 K-byte
I Data RAM (x32-bit) 16 K-byte
|

Package
(Conventional Package)

QFP160-P-2828F *Lead-free
(QFP160-P-2828B)

I Minimum Instruction
Execution Time

17 ns (at 3.3V to lerance = + 5%, 60 MHz)

Interrupts

¢ RESET ¢IRQx 8 * NMI *Timerx 28 ¢ SIFx4 ¢« DMACx 4 «WDT «A/D ¢ System error

Timer Counter

228

Timer counter 0to 3: 32-hit x 1
(interval timer, event count, timer output, interrupt, clock source for serial I/F, A/D conversion trigger)
Clock Source «weweeesmssenes IOCLK; externa clock input; underflow of timer counter
Interrupt SOUrce e underflow of timer counter 0, 1, 2, 3

Timer counter 4to 7: 32-bit x 1
(interval timer, event count, timer output, interrupt, clock source for serial 1/F)
Clock SOUrCe «esseesssesssenases IOCLK; external clock input; underflow of timer counter
Interrupt SoUrce «---weee underflow of timer counter 4, 5, 6, 7

*: Configuration of each of timer counters 0 to 3 and timer counters 4 to 7 can be changed to 8-, 16- and 24-bit timer
counters.

Timer counter 8: 16-bit x 1
(interval timer, event count, toggle output (2 lines), PWM output, one-shot output, input capture (2 lines),
interrupt, DMA start, generation of timer synchronous output timing)

Clock SoUrce «esswesssesssenaes IOCLK; external clock input; underflow of timer counter
Interrupt SoUrce -« eeee overflow of timer counter 8; coincidence with compare capture (2 lines) or at
capture

Timer counter 9: 16-hit x 1
(interval timer, event count, toggle output (2 lines), PWM output, high-speed PWM output, one-shot output, input
capture (2 lines), interrupt, DMA start, generation of timer synchronous output timing)
Clock Source - weweeesmsssenes IOCLK; externa clock input; underflow of timer counter
Interrupt source overflow of timer counter 9; coincidence with compare capture (2 lines) or at
capture

Timer counter 10: 16-hit x 1
(interval timer, event count, toggle output (3 lines), PWM output (2 lines), one-shot output, input capture
(3 lines), interrupt, DMA start, 2-phase encode)
Clock SOUrCe «esswesssesssenaes IOCLK; external clock input; 2-phase encode; underflow of timer counter
Interrupt Source «---weee overflow of timer counter 10; underflow of timer counter 10; coincidence with
compare capture (3 lines) or at capture

Timer counter 11: 16-hit x 1
(interval timer, event count, toggle output (4 lines), PWM output, inter-offset 3-phase PWM output, one-shot
output, input capture (4 lines), interrupt, DMA start, 2-phase encode)
Clock SOUrCe «esswesssesssenaes IOCLK; external clock input; 2-phase encode; underflow of timer counter
Interrupt SoUrce e overflow of timer counter 11; underflow of timer counter 11; coincidence with
compare capture (4 lines) or at capture

Timer counter 12: 16-bit x 1
(interval timer, event count, toggle output (4 lines), PWM output (3 lines), one-shot output, input capture
(4 lines), interrupt, 2-phase encode)
Clock source IOCLK; externa clock input; 2-phase encode; underflow of timer counter
INterrupt SOUrCe e overflow of timer counter 12; underflow of timer counter 12; coincidence with
compare capture (4 lines) or at capture

Panasonic MAFO0001DEM
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Timer Counter (continue)

Watchdog timer: 16-bit to 25-bit x 1

Serial Interface

Serial 0, 1: 7-hit, 8-hit x 2 (clock synchronous mode, start-stop synchronous mode, 12C mode)

Clock source: weweeesssseeeees (clock synchronous mode, start-stop synchronous mode)
|OCLK; underflow of timer counter; external clock
(1°C mode)
|OCLK; underflow of timer counter
I I/0 Pins I/0 51 | «Common use
Output 25 |+ Common use
Input 13 |« Common use
I ap Inputs 10-hit x 8-ch.
I pwm 16-bit x 5-ch.
i ICR 16-hit x 15-ch. (common with OCR)
i OCR 16-hit x 15-ch. (common with ICR)
T Timer Synchronous Output 4-hit (synchronous output) x 2-ch.
I bvac 4ech.
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min typ | max
VDD, PVDD,AVDD =33V
VI=VDD orVSS, fosc = 15.0 MHz
Operating supply current IDD1 250 mA
FRQS pin = Hi level
Output open
VDD, PVDD,AVDD = 3.465V
VI =VDD or VSS, fosc = 15.0 MHz
Supply current at SLEEP IDD2 50 mA
FRQS pin = Hi level
Output open
VDD, PVDD,AVDD = 3465V
VI =VDD or VSS, fosc = 15.0 MHz
Supply current at HALT IDD3 5 mA
FRQS pin = Hi level
Output open
VDD, PVDD,AVDD = 3465V
300 | uA
Supply current at stopping IDD4 VI =VDD or VSS, Fosc = Oscillation stopped
Output open

MAFO00001DEM

(Ta= -20°C to +70°C)

See the next page for electrical characteristics (continue), pin assignment and support tool.
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I Electrical Characteristics (Continue)

A/D conversion performance

Limit
Parameter Symbol Condition . Unit
min typ | max
Resolution 10 Bits
AID conversion absolute error +7 | LSB
. : VREF+ =33V, VREF-=0.0V
AID conversion relative error _ +5 | LSB
— AID conversion clock = 5 MHz
A/D conversion time 2.8 us
(Ta=-20°C to +70°C, AVDD = 3.3V, AVSS=0.0V)
i Pin Assignment () : Conventional Package
8 SZopn o
S 89
S SRo¥n oreod ZNRISS HE3RY 8Q a
04080800000000,000008088880 /88 v on 288524
NN RN R B TR PN S el
§9959433593885888838855883 3853885883803
BSMODO —>| 121 80 |[€<—— PV
RST —>| 122 79 |<— PVD
VDD —>| 123 78 |€—— P90IRQO
MMOD1 ——>| 124 77 |[€—— PUIRQL
MMODO —>| 125 76 |<— P92/IRQ2
PS3DMRO <—>| 126 75 |€&—— Vss
P52/DMK0 <—>| 127 74 |&—— P93IRQ3/ADTRG
P51/RAS <——| 128 73 |[€— PY4DK
VSs —>| 129 72 |[€&——BR
P50/BG €<—>| 130 71 |&—— VDD
<—| 131 70 |[——> 0SCO
PAOWEQ <——| 132 69 [€&—— O
PAL/WEL €<——| 133 68 |<—— NMIRQ
PA2WE2 <——| 134 67 |[€—— FRQS
—>| 135 66 [<——V
P43WE3 <—— 136 65 |[——> SYSCLK
__P44CS0 <—— 137 64 |[€——> P87/SY10T2/TM8IOA
P45/CSUCASL <——| 138 63 |[€—> P86/SY10T3/TM8IOB
P46/CS2/[CAS2 <——| 139 62 €&——V
P47/CIICAS3 <——| 140 MN2103000 61 |[€—> P85/SBIO
VSS —>| 141 60 |<—> P84/SBO0
P60/SY1OTUDMK1 €—>| 142 59 |[€—> P83/SBTO
P61/SY10TO/IDMRL €<—>| 143 58 |[€—— VSS
P62/TM1210B €<—>| 144 57 |<—> P82/SBI1
P63TM12I0A <—>| 145 56 |[€—> P8USBOL
PB4/TM1LIOF/TM6IO €<—>| 146 55 |€——> P8O/SBTL/TMOIO
PE5/TM11I0E/TM4IO <—>| 147 54 |€—— VDD
VDD ——>| 148 53 |[€—— VREF5V
P66/TM1110D €—>| 149 52 |[€—— AVSS
P67/TM1110C €<—>| 150 51 |€—— VREFL
P70/TM1110B €—>| 151 50 |[€—— PA7/AN7/IRQ7
P7TUTM11I0A €—>| 152 49 |€—— PAB/ANG/IRQ6
P72/TM10IND/TM2I0 <—>| 153 48 |€—— PAS/ANS/IRQ5
VSS —>| 154 47 |€—— PA4/AN4ITRQ4
P73/TM10I0C €—>| 155 46 [€—— PA3/AN3
P74/TM10I0B €<—>| 156 45 |[€—— PA2IAN2
P75TM10I0A <—>| 157 44 |[€&—— PAVANL
P76/TMIIOB <—>| 158 43 |[€—— PAO/ANO
P77ITMII0A <—>>| 159 O 42 |€—— VREFH
VDD —>| 160 41 |[€&—— AVDD
ot worooITdNATRENR2RJNRAIRLRNERIBSIIBIBEHBIS
2292422258723 50 938 85882 IR RRT SN LY
23”333m8” 539857 gn2aa
2 2EER Ea_n_<< <0og=2
I I =
pg & &

Support Too

QFP160-P-2828F *Lea-free
(QFP160-P-2828B)

i In-circuit Emulator

PX-1CE103000-QFP160-P-2828B

I on-board Development Tools

230

CSIDE-MN10300 (Computex Co., Ltd, product)
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1 MN103001G

I 1ype MN103001G

I Command ROM (x64-bit) 128 K-byte

I Data RAM (x32-bit) 8K-byte

I Package LQFP100-P-1414 *Lead-free

I Minimum Instruction 17 ns(at 3.0V to 3.6V, 60 MHz)
I Execution Time

Interrupts

+RESET «IRQx 8 ¢ NMI *Timerx 18 « SIFx 8 « WDT «A/D ¢ System error

i Timer Counter

Timer counter 0 to 3: 32-hit x 1
(interval timer, event count, timer output, interrupt, clock source for serial I/F, A/D conversion trigger)
Clock Source «eeweesmsssenees IOCLK; IOCLK/8; I0CLK/32; external clock input; underflow of timer counter
[NEErTUPt SOUrCE «++revveesssees underflow of timer counter 0, 1, 2, 3

Timer counter 4 to 7: 32-bit x 1 (interval timer, event count, timer output, PWM output, interrupt)
Clock SOUrCe «wesseesssesnennss IOCLK; IOCLK/8; I0CLK/32; external clock input; underflow of timer counter
[NtErrupt SOUrCe - underflow of timer counter 4, 5, 6, 7

Timer counter 8 to B: 32-bit x 1
(interval timer, event count, timer output, PWM output, interrupt, clock source for serial 1/F)
Clock Source «ewweesmsssenees IOCLK; IOCLK/8; I0CLK/32; external clock input; underflow of timer counter
[NEErTUPt SOUrCE «++vevveevssees underflow of timer counter 8,9, A, B

*: each of timer counters 0t0 3, 4to 7, and 8 to B can be changed to an 8-, 16-, or 24-bit timer counter.

Timer counter 10: 16-hit x 1
(interval timer, event count, PWM output, toggle output (2 lines), interrupt, input capture (2 lines), one-shot
output)

Clock Source «ewweesmssseeees IOCLK; IOCLK/8; I0CLK/32; external clock input; underflow of timer counter
[NEErTUPt SOUFCE «++revveesssees overflow of timer counter 10; coincidence with compare capture (2 lines) or at
capture

Timer counter 11: 16-bit x 1 (interval timer, event count, toggle output, interrupt)
Clock SOUrCe «weswesssesnennss IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
Interrupt source underflow of timer counter

Timer counter 12: 16-hit x 1 (same functions as those of timer counter 11)
Timer counter 13: 16-bit x 1 (same functions as those of timer counter 11)

Watchdog timer; 16- to 25-hit x 1-ch.

i Serial Interface

Serial 0: 7-, 8-bit x 1 (clock synchronous, start-stop synchronous, I%C mode)
Serial 1, 2: 7-, 8-hit x 2 (clock synchronous mode)
Serial 3: 7-, 8-bit x 1 (start-stop synchronous mode)

Clock Source «weweessssseeens (clock synchronous mode, start-stop synchronous mode)
|OCLK; underflow of timer counter; external clock
(1°C mode)
|OCLK; underflow of timer counter
I /0 Pins 1’0 53 | «Common use
Output 15 | + Common use
Input 4 | +Common use

232
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L) Inputs 10-bit x 4-ch.
i PWM 16-hit x 1-ch., 8-hit x 8-ch. (common with timer)
i ICR 16-hit x 2-ch. (common with OCR)
i OCR 16-hit x 2-ch., 8-hit x 8-ch. (common partially with ICR)
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
VDD, PVDD,AVDD =33V
VI=VDD orVSS
fosc = 15.0 MHz
Operating supply current IDD1 180 mA
CKSEL pin =Hi level
Atinternal = 60 MHz
Output open
VDD, PVDD,AVDD =3.6V
. VI=VDD orVSS
Supply current at stopping |DD4 100 tA
fosc = Oscillation stopped
Output open
(Ta=-20°C to +70°C)
A/D conversion performance
Limit
Parameter Symbol Condition Unit
min typ | max
Resolution 10 Bits
A/D conversion absolute error +7 | LSB
VREF+=33V
A/D conversion relative error t5 | LSB
— AID conversion clock = 5 MHz
A/D conversion time 2.8 us

(Ta=-20°C to +70°C, AVDD = 3.3V, AVSS = 0V)

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

P30/BG <—>|
P27/D15 <—>|
P26/D14 <—>

VDD —>|
P25/D13 <—>|
P24/D12 <—>
P23/D11 <—>
P22/D10 <—>|

P21/D9 <—>|

VSS —>|

VDD2 (VPP —>
P20/D8 <—>|
P17/D7 <—>
P16/D6 <—>|
P15/D5 <—>|
P14/D4 <—>

VDD —>

P13/D3 <—>|
P12/D2 <—>
P1I/RWSEL/D1 <—>|
PLO/AS/DO <—>
PO2/ICASIA22 <——|
VSs —>

POVA21 <——
POO/A20 <——

8
00 o
595 =)
a3
§§§ =
EEE g5
Bl wlo0290069 coglg
<\g Sodogk RS o
[S3%) §§§§§§§ S s s|o ‘tf)‘%
8l 'BEEEEEE EEE'S UU‘EB
009 93 IS HD SI QD 218'9
F20 ko OFRSO0OKE2O0 o000 010 &
o o) <
283,08 ndnanne FEE0G [0
a = 2 A
73877 CPPROPRRZ88RRBRSRER
CNRAIAIRZBEEBE8IVIIIBIRGEBBBIBID
76 50
7 49
78 48
79 47
80 46
81 45
82 44
83 43
84 a2
85 a
86 40
87 MN103001G 39
88 38
89 a7
% 36
a1 35
92 34
93 33
94 32
% 31
% 30
97 29
98 28
99 27
100 O %
AN msowor~®o 3 IdYIINENIILIINIIR
238325939839322652232823¢3¢
SN~ S35Ss §gs52%>tgeIgoodgoy
- o O
§® K£¥SSsS SsSsS5o ooooo bioao
0oo 0oog<g LLLLL L£<L4L
<< << <3S SRR R N 33
Egg EEEEE 8858 5%

LQFP100-P-1414 *Lead-free
* vDD2 for MN103001G and VPP for MN1030F01K

Support Tool

<—— AVDD
<—— VREFH
<—— PSO/ANO/IRQ4
<—— P8U/ANVIRQ5
<—— P82/AN2/IRQ6
<—— P83/AN3/IRQ7
<—— AVSS
<—> EXMODO/P90
<—> EXMOD1/P91
<—— VDD

—> P92IRE
—> P93/WEO
——> PY4/WEL
<—> P95/DK
<—> P96/BR
<—— VSS

——> SYSCLK/P97
<—— VDD

<—— OsCl

—> 0sSCo
<—— RST

<—— MMODO
<—— MMOD1
<—— PVDD
<—— PVSS

i In-circuit Emulator

PX-ICE103001-L QFP100-P-1414

I On-board Development Tools

PX-ODB103S-0

CSIDE-MN10300 (Computex Co., Ltd, product)

I Fash Memory Built-in Type

234

Type MN1030F01K
Command ROM (x 64-hit) 256 K-byte
Data RAM (x 32-bit) 8 K-byte

Minimum instruction execution time

2515 (at 3.0V 10 3.6V, 40 MHz)

Package

LQFP100-P-1414 *Leairee

Panasonic
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1 MN103002A

I 1ype MN103002A
I Command Cache 4 K-byte (2-Way)
I Data cache 4 K-byte (2-Way)
I Package QFP160-P-2828F *Leatree
(Conventional Package) (QFP160-P-28288)
I Minimum Instruction 15ns (at 3.3V to lerance = + 5%, 66 MHz)
Execution Time
Interrupts *RESET «IRQOto7 « NMI *TimerOto8 +SIO0to5 + DMACOto 3 « WDT  System error
Timer Counter Timer counter 0: 8-hit x 1
(timer output, 16-bit timer clock source, interval timer, event count, clock source for serial 1/FQ)
Clock Source «eeweesmsssenens 1/(1, 8, 32) of 1/0 clock frequency; external clock input; underflow of timer 1, 2
[NEErTUPt SOUrCE «++vevveevssees underflow of timer counter

Timer counter 1: 8-hit x 1
(timer output, 16-bit timer clock source, interval timer, event count, clock source for serial 1/F1)

Clock Source «eeweessssseeees 1/(1, 8, 32) of 1/0 clock frequency; external clock input;
output of timer counter 0; underflow of timer 0, 2
[NtErrupt SOUrCe e underflow of timer counter

Timer counter 2: 8-bit x 1 (timer output; interval timer; event count; clock source for serial I/F 0, 2; DMA start)

Clock Source «ewweesmssenees 1/(1, 8, 32) of 1/0 clock frequency; external clock input;
output of timer counter 1; underflow of timer 0, 1
[NEErTUpt SOUrCE «+reeveevssees underflow of timer counter

Timer counter 3: 8-bit x 1 (timer output; interval timer; event count; clock source for serial I/F 1, 2; DMA start)

Clock Source «eeweessssseeens 1/(1, 8, 32) of 1/0 clock frequency; external clock input;
output of timer counter 2; underflow of timer 0, 1, 2
[NtErrupt SOUrCe e underflow of timer counter

Timer counter 4: 16-hit x 1 (timer output, down count, interval timer, event count)

Clock Source - ewweesmsssenees 1/(1, 8, 32) of 1/0 clock frequency; external clock input;
underflow of timer 0, 1, 2
[NEErTUPE SOUFCE -++vevveevssees underflow of timer counter

Timer counter 5: 16-bit x 1 (timer output, down count, interval timer, event count)

Clock Source «weweesssseeens 1/(1, 8, 32) of 1/0 clock frequency; external clock input;
output of timer counter 4; underflow of timer 0, 1, 2
[NtErrupt SOUrCe e underflow of timer counter

Timer counter 6: 16-bit x 1
(event count, input capture, toggle output, PWM output, high-speed PWM output, up count, interval timer,
one-shot output)

Clock Source «weweesssseeees 1/(1, 8, 32) of 1/0 clock frequency; external clock input;
underflow of timer 0, 1, 2
[NtErrupt SOUrCe e overflow of timer counter; compare capture A, B

Watchdog timer x 1 (watchdog overflow output)

Clock SoUrce wwwwwwsssssssssses system clock
INEErTUPL SOUFCE «++veeveesssees overflow of watchdog timer
I DmA Controller Number of channels: 4

Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65536
Starting factor: external request, various types of interrupt, software
Transfer method: 2-bus cycle transfer, 1-bus cycle transfer
Transfer modes: word transfer, burst transfer, intermittent transfer
236 Panasonic MAFO0003DEM
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i Serial Interface

Serial 0: 8-bit x 1 (start-stop synchronous mode, clock synchronous mode, 12C mode)
--------------------- 1/0 clock; timer counter 0, 2; external clock

Clock source

Serial 1: 8-bit x 1 (start-stop synchronous mode, clock synchronous mode, 12C mode)
--------------------- 1/0 clock; timer counter 1, 3; external clock

Clock source

Serial 2: 8-hit x 1 (start-stop synchronous mode with CTS control)
--------------------- 1/0 clock; timer counter 2, 3; external clock

Clock source

1/0 Pins 110

‘ 26 ‘ » Common use

Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition : Unit
min | typ | max
fosc = 16.6 MHz
Operating supply current IDD1 FRQS pin = Hi level 250 mA
Output open
fosc = 16.6 MHz
Supply current at SLEEP IDD2 FRQS pin = Hi level 50 mA
Output open
fosc = 16.6 MHz
Supply current at HALT IDD3 FRQS pin = Hi level 6 mA
Output open
fosc = oscillation stopped
Supply current at stopping IDD4 125 | mA
Output open
(Ta=-20°Cto +70°C,VDD =33V ,VSS=0V)
See the next page for pin assignment and support tool.
MAFO0003DEM Panasonic
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I pin Assignment

() :Conventional Package

D15/P17 €—>{ 121

D14/P16 <—>{ 122

D13/P15 <—> 123

D12/P14 <—> 124
VDD

D1UP13 <—> 126
D10/P12 €<—>{ 127

RST —— )|

TM6IOB/P27 <——> 142

TMBIOA/P26 €<—> 143

TM5I0/P25 €<—>{ 144

TM4IO/P24 €<—> 145
DD ——>|

v
TM3IO/P23 €—> 147
TM2I0/P2 <—>{ 148

TMLO/SBTUP2L €—>{ 149

TMOIO/SBTO/P20 <—>{ 150

VSS —

CTS
SBT2
SBO2 <——| 154

SBI2 ——>|

SBOL/P31 <—>| 156
SBIL ——>|
SBOO/P30 <—>| 158

SBI0 —>|

VDD

o M X >
<598 BERCRERES  Ho8l

[a) o [a] Qowo
BRBE 0o NS ARINRONRONERRBR o= EEE5803%%a
>DD§CD>DDDD>DDDD>DDDO>DDDD>DDDDDDDD>%OO>>
OO~ ONITMNNHO @~ n M N DO~ OUTONHO DN O N
§9939455593885883835888585383553885803893

MN103002A

40

*1: Set to open.

*2: Pull up via the resistor.

Support Tool

A29 <— 37
A30 <—— 38
A3LCS7T <—— 39

VSS —> 35

A28/CS6 <—— 36

VDD

A27/CS5 <—— 34

A26/CHARASA <— 33

QFP160-P-2828F *Lead-free
(QFP160-P-2828B)

i In-circuit Emulator

PX-1CE103002-QFP160-P-2828B

i ROM Emulator

Partner ET-11 (KMC product), ROMICE64 (Computex Co., Ltd, product)

I on-board Development Tools

238

PX-ODB103S-0
CSIDE-MN10300 (Computex Co., Ltd, product)

Panasonic
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1 MN103004K , MN103016K

i Type MN103004K MN103016K
i Command ROM (x64-bit) 256 K-byte 256 K-byte
I Data RAM (x32-bit) 10 K-byte 10 K-byte
I Package QFP208-P-2828F *Leadfree | F| GA239-C-1313 *Lead-free FLGA239-C-1313 *Lead-free
(Conventional Package) (QFP208-P-2828A)
I Minimum Instruction 25ns(at 2.7V t0 3.6V, 40 MHz)
Execution Time
i Interrupts ¢ RESET «IRQx 8 ¢ NMI ¢ Timer x 22 « Input capture x 14 « PWM x 4 ¢ SIFx 16 * DMAC x 4 « WDT
+ A/D « System error
i Timer Counter Timer counter 0to 3: 32-bit x 1 (interval timer, event count, toggle output, interrupt, A/D conversion trigger)
Clock SOUrCe «weseesssessnenass IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
[NtErrupt SOUrCe s underflow of timer counter 0, 1, 2, 3
Timer counter 4 to 7: 32-bit x 1
(interval timer, event count, toggle output, interrupt, clock source for serial 1/F, generation of timer synchronous
output timing)
Clock Source «ewweesmsssenees IOCLK; IOCLK/8; I0CLK/32; external clock input; underflow of timer counter
[NEErTUPt SOUrCE ++revveevssees underflow of timer counter 4, 5, 6, 7
Timer counter 8 to B: 32-hit x 1
(interval timer, event count, toggle output, interrupt, clock source for serial 1/F, generation of timer synchronous
output timing)
Clock SOUrCe «wesseesssesnennns IOCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
[NtErrupt SOUrCe e underflow of timer counter 8, 9, A, B
*: each of timer counters 0t0 3, 4to 7, and 8 to B can be changed to an 8-, 16-, or 24-hit timer counter.
Timer counter 10 to 13: 16-bit x 4 (interval timer, event count, toggle output, interrupt, DMA start)
Clock SOUrCe «weseesssesnenans IOCLK; IOCLK/8; IOCLK/32; external clock input;
underflow of timer counter 0, 1, 2
[NtErrupt SOUrCe -+ wweweevseee: underflow of timer counter 10, 11, 12, 13
Timer counter 14, 15: 16-bit x 2
(interval timer, event count, toggle output, PMW output, interrupt, input capture (2 lines), one-shot output,
external trigger start, generation of timer synchronous output timing, DMA start)
Clock Source «ewweesmsssenees IOCLK; IOCLK/8; external clock input (2 lines);
underflow of timer counter 0, 1; 2-phase encode
[NEErTUPL SOUFCE «++vevveesssees overflow of timer 14, 15; underflow of timer 14, 15; coincidence of compare
register with binary counter or at capture
Watchdog timer: 16- to 25-bit x 1
i DMA Controller Number of channels: 2

240

Unit of transfer: 8/16/32 bits

Max. Transfer cycles: 65535

Staring factor: external interrupt, timer factor, PNM factor, serial transmission/reception factor,
A/D conversion finish, software factor

Transfer method: 2-bus cycle transfer

Adressing modes: fixed, increment, decrement

Transfer modes: word transfer, burst transfer, intermittent transfer

Panasonic MAFO0004DEM
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i Serial Interface Serial 0, 1: 7-, 8-bit x 2 (clock synchronous mode, start-stop synchronous mode, 12C mode)
Serial 2: 7-, 8-bit x 1 (start-stop synchronous mode)
Serial 3to 7: 7-, 8-hit x 5 (clock synchronous mode)
CloCK SOUrCE «+eevereesssssenes (clock synchronous mode, start-stop synchronous mode)
IOCLK; underflow of timer counter; external clock
(12C mode)
IOCLK; underflow of timer counter
I /0 Pins I/0 155 | + Common use : 137
Input 16 | +Commonuse: 16
LY Inputs 10-hit x 16-ch.
i PWM 12-, 14-hit resolution x 4-ch. (dedicated), 16-bit resolution x 2-ch. (common with timer)
i ICR 28-bit x 13-ch. + 16-bit x 4-ch. (common with timer)
i OCR 16-hit x 4-ch. (common with timer)
i Timer Synchronous Output 4-bit (synchronous output) x 2-ch.
i Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition : Unit
min | typ | max
VDDH, VDDB, VDD, PVDD, AVDD =3.0V
. VI =VDDH (VDDB) or VSS
Operating supply current IDD1 150 mA
Atinternal = 40 MHz
Output open
VDDH, VDDB, VDD, PVvDD,AVDD =3.6 V
VI =VDDH (VDDB) or VSS
Supply current at stopping IDD4 150* | pA

fosc = oscillation stopped

Output open
(Ta=-20°C to +85°C)
A/D conversion performance *FLGA239-C-1313
Limit
Parameter Symbol Condition Unit
min typ | max
Resolution 10 Bits
A/D conversion absolute error 7 LSB
VREF+=3.0V
A/D conversion relative error +5 LSB
A/D conversion clock = 5 MHz
A/D conversion time 2.8 us

MAFO0004DEM

(Ta=-20°Cto +85°C, AVDD = 3.0V, AVSS=0V)

See the next page for pin assignment and support tool.

Panasonic
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I pin Assignment
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5 [€—> PB7/SYIOT3

x
&
]
S
g
)

=

2 &> PO4/ICR12

1 [€—> Pos

6 [€—> PO1/ICRY
5 1€— VSS

4 [€—> P9/ICRI
3 € P93/IC]

Q0

7> PDI

Q7
ABrre

P77/TM1510B <>
P76/TMISIOA €]
P75/TM1410B <—>{

VSS —3 |
P74/TM1410A <

P73/TMI310 <]
PT2/TMI2I0 <>
P71/TMI110 <3|
P70/TMI0I0 <>
VDD —>|
P67/TMTIO <—>i
PO6TM6IO <)
POS/TMSIO0 <>
P64/TM4I0 <
PO3/TM3I0 <>
Vss —>
P62/TM2I0 <1
POLTMIIO <
P6O/TMOIO <1
P55/SBT7 <1
P34/SBO7 <>
PS3/SBI7 <>
VDDH —>|
P52/SBT6 <2

P51/SBO6 < |

P50/SBI6 <—>]

P41/BG <—>| I8!

VDD2 (VPP) * —>]
P40/BR <—>|

vss
P35/SBTS <>
P34/SBOS <>
P33/SBI5 <1
P32/SBT4 <>
P3i/SBO4 <>

VDD —>]
P30/SBI4 <>
P25/SBT3 <3|
P2/SBO3 <>

P23/SBI3 <21
PI/SBT2 < 1

VSs —>
P21/SBO2 <—>|
P20/SBI2 <
PIS/SBTI <>
P14/SBOI <
PI3/SBI1 <>
P12/SBT0 €
VDDH —>

P11/SBO0 €206

P10/SBI0 €
POO/WDOVF €=

MN103004K

6 [€— VDD

2 [€—> PEO/IR(

TTTTT$T$@T¢T$$$$$T$$$$$I$$$$$T$$$TTTTTTTTTTTTTTTTTTT

QFP208-P-2828F *Lead-free
(QFP208-P-2828A)

Panasonic

SSNSTASNBARESR S BAITIIIGRERRRAN
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D N RSN T VS 3 o=
205028255555 5A5 505522058 e 0BRSS ZfEERaRanEaET
BE2 ZPEERESESIRIAIEY sEazgZENsiat e it tits
EEEE RS FE EEEERos w3 g zEi3isx =&

558 =% z SEgzoas

=I= B2 & ZZRZRRZ

§5 &

32

AVDD
VREFH
PGO/ANO
PGI/ANI
PG2/AN2
PG3/AN3
PG4/AN4
PGS/ANS
PG6/ANG
PG7/ANT
PHO/ANS
PHI/AN9
PH2/AN10
PH3/AN11
PHA/AN12
PH5/ANI3
PHO/AN14
PH7/ANIS
AVSS

PIO0

PI1

PIODWE
PII/DCAS)
PI2DCASI
PI3/CAS

PK2/CS2/RAS2
PK3/CS3
PK4/SYSCLK
VDDH

0SCO

OSCI
PKS/EXMODO
PK6/EXMODI
VSS
PK7/FRQS
RST

MMODO
MMODI

PVSS

PVDD

(

) : Conventional Package

* MN103004K:VDD2,MN1030F04K:VPP

MAFO0004DEM



MN103004K, MN103016K

I pin Assignment (Continue)

Perspective
rar | TR rar | P | et | Rt | o | ewni | ez | o | icea | 1R
N.D. N.D. Q) Q N.D. N.D.
Pes, | PE3 | yon | peo | PB7. | PB3 | mao | P2 | Pes | P,
IR | I1RQ3 sv1013 | svoot3| PwMo | ICRI0 | IcRs | IcR2
N.D. N.D. N.D. N.D. N.D. N.D.
AVDD _PRO._ | vss P4 | pos | Pes vss | _PBS [ PBO. vss | vop per, | P P76,
ND ADTRG IRQ4 SY10T1 | SY0OTO ICR7 | TM15I08} ND. TM15I0A}
PG2, PGO, PES, PE2, PB6, PAL P90, P83, P74, P75, P73,
AN2 ANO VREFH IRQ6 IRQ2 o1 Pe3 Sy10T12 VbDH PWM1 ICR8 ICR3 [ TM1410A| TM1410B| TM13I10 vss
Pes, | pPos | Pon | Pos | PEO, B2, | s, pes, | peL | o | P72, P71,
AN3 ANS AN1 AN4 IRQO per pco SY00T2 PWM3 i ICR6 ICR1 | TM1010| TM12I0 Voo TM1110
PG7, PH1, PH2, PG8, PH3, PHO, PB4, P93, P67, P63, P65, VsS P66, P64,
ANT7 AN9 AN10 AN6 AN11 AN8 SY10T0 N.D ND. ICR11 TM7I0 | TM3IO | TMSIO TM6IO | TM4I0
N .
PH7, [ PHS, [ PHE | avss | mio PH4, P60, P54, [ PoL, P53, C1 has no electrode (pin).
AN15 AN13 AN14 AN12 TMOIO SBO7 T™™2I0 SBT7 T™M1I0 SBI7
N.D. N.D. N.D. N.D. % A
N.D. has an electrode (pin)
P2 I3 P4 | vODH | Pi1 PaL | yppH | PS P52, PS0,
BG sBos | sBT6 | sBi6 ’
ND. |ND. |ND ND.  |ND N.D. but N.C. is not guaranteed.
PJ0, P35, P34, P40, VDD2
el P7 Vss PIS PI6 . - gy vss H
DWE SBTS SBOS BR (VPP)
w.  Ino. oo Iwo. Ino lao vPP) Please design so as not to
P2 pko, | KL PR e, | P p0, | Pa2 P25, h ircuit with oth
o o | B | vop | oew | P2 . ] . | voo . cause short circuit with other
&2 s | S DCASL s8o4 | sBI5 | sBla | sBT4 SBT3
RAS2 RASL N.D. N.D. N.D. N.D.
osco | P4 | voon | Pa | e | pn | P8 pos, | pa | e | e | oeis | e | e wiring on the user board.
SYSCLK css | cas |poam| A D, A21 | ssos | ssoz | ser2 | seT1 | smi3
= * Each of VDD, VDDB, VDDH
osci | vss | K7 | eke | eks | PNL O PNSf RGO | PO2 ) peo | ez | eRi | P | P20 | oPua | Pr
FRQS |EXMOD1|EXMODO ADMo | ADM1L pAs |bsvscL A24 D2 D9 SBI1 SBI2 SBO1 SBTO and VSS has mU|t|p|e
PM4, PNO, PN4, PQO,
" g g PO7, PO3, " PQ5, PQ7, P10, P11, P00, A
MMoD1| RST | MMoDo| Pvss Ad, A8, AL2, DO, VDDH electrodes (pins
JRSVI I Iicvs Bl BT ¥ ol D5 o7 | ssio sB00 | woovk (pins)
vz, | PMs, PN, i i
VDD AL foes | B TR s | R | ves | B | voow | PR3 | eRe | s Pins having the same name
N.D. ADM2 | ADM6 ADM15 ND. .
w2 | o | s | pws | e oo | ror | o | e | e are internally shorted.
RE A0, AL A5, | Al4, | VDDB | Lo, | s D6’ ps | b1
N.D. N.D. ADMO ADM1 | ADMS | ADM14 N.D. N.D. N.D. * H2MN103004K(VDD2)
. )
PM3, PM7, PN2, PO1, PQL,
PLO, PO4, PQ4, PR2, PR7,
weo | VPPB A3, AT, A10, Al7, D1, vss
N.D N.D. WEO aoms | aom7 | aomio|orwser| A% [ rwseL D4 D10 P15 o, N.D. MN103016K (VDDZ),
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 MN1030F04K (VPP)

Support Tool

FLGA239-C-1313 *Lead-free

In-circuit Emulator

PX-1CE103004-QFP208-P-2828A

Not applicable to FLGA239-C-1313.

I on-board Development Tools

PX-ODB103S-0

CSIDE-MN10300 (Computex Co., Ltd, product)

I Fash Memory Built-in Type

MAFO0004DEM

Type

MN1030F04K

Command ROM (x 64-hit)

256 K-byte

Data RAM (x 32-bit)

12 K-hyte

Minimum instruction execution time

2515 (at 3.0V t0 3.6V, 40 MHz)

Package

(Conventional Package)

QFP208-P-2828F *Leatfree. F| GA239-C-1313 *Leatfree
(QFP208-P-2828A)

Panasonic
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1 MN103S33N

Type MN103S33N
Command ROM (x64-bit) 512 K-byte
Data RAM (x32-bit) 24 K-byte

Package

MBGA360-C-1313A *Leadfree

Minimum Instruction
Execution Time

243 ns (at 2.3V to 2.7V, 41 MHz)

i Interrupts

* RESET *IRQ x 15 ¢ NMI ¢ Key input * Timer x 44 ¢ Input capture X 16 * PWM x § ¢ SIF x 25

*DMA x 12 « WDT «A/D e System error

i Timer Counter

8-bit timer X 12
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)

8-bit timer with PWM x §
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)
PWM generating function

16-bit timer X 6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.

16-bit timer X 6
Reload-down count

Watchdog timer X 1

DMA Controller

Number of channels: 4

Unit of transfer: 8/16/32 bits

Max. Transfer cycles: 65535

Staring factor: external interrupt, timer factor, PWM factor, serial transmission/reception factor,
A/D conversion finish, software factor

Transfer method: 2-bus cycle transfer

Adressing modes: fixed, increment, decrement

Transfer modes: word transfer, burst transfer, intermittent transfer

i Serial Interface

Serial 0, 1, 3 to 8, A, B: start-stop synchronization/synchronization/I*C commonly used, 10 lines
Serial 2, 9: 2 lines for start-stop synchronization only, serial 2: 10 bytes containing receive FIFO

I I/0 Pins 110 169 | * Common use
Input 25 | +Common use
A/D Inputs 10-bit x 25-ch.
PWM 12-, 14-bit resolution X 5-ch.
output waveform value load control function provided 16-bit resolution X 2-ch.
ICR 28-bit x 13-ch. + 16-bit x 6-ch. (common with timer)
OCR 16-bit X 12-ch. (common with timer)

Timer Synchronous Output

244

4-bit (synchronous output) x 2-ch.

Panasonic
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MN103S33N

I pin Assignment
Perspective

/

l

PF3, PFI, PDS, | PD2, | PC6, | PC4, PB2, | PA2, | P9I, P87, P83, P81,
ND. | ND. | TDI vDD2 SY10T2,[SY10T0,| VSS ND. | ND.
TM25IOB | TM2410B TMISIO |[TMI2I0| SBTS | SBIS IRQI4 | SBT6 | ICR9 | ICR7 | ICR3 | ICRI
PE2, PEO, PES, PE3, PD3, PC2, PB4, PA4, PAO, . P85, P60, P80,
N.D. N.D. TCK VDD2 - Vss N.D. N.D.
TM25I0A | TM20I0A | TM22I0B | TM2110B | TM 1310 SYOOT2| BR | SBO7 | SBI6 ICRS | IRQ8 | ICRO
PV2, | PVI, PES, PE2, PD4, PDI, | PC7, PCI, | PBS, | PBI, | PAS, | PA3, P92, P8o, P62, P63, P61,
TDO Vss
SBTA | SBOA |TM2310A | TM21I0A| T™MI4I0 |TM1110 [SY1OT3|SY0OTI| BG | IRQI3 | SBT7 | SBI7 | ICRI0 | ICR6 IRQIO | IRQII | TRQY
PVO, PG6, PFO, PE4, PET7, PEI, PDO, PCO, PBO, P93, P94, P82, P84, P54, P33, | NC#2
VREFL | TMS VbD2 D27, =
SBIA AN6 TM2410A | TM22I0A | TM23I0B | TM20I0B | TM 1010 |SYOOTO | IRQI2 | ICRI1 | ICRI2 ICR2 ICR4 1IRQ4 SBT2 |(VDDF)
PV3, PG2, N N.C.#1 PC5, | PC3, | PB3, | PAl | NC*1| P9. | PS6, | P34, P25, | P57,
vss VDD | TRST | ND. | VDD | (ysg) | VSS [SYIOTI, vsS) ) D28, | D21,
ADTRG AN2 SBOS |SY0OT3|WDOVF| SBO6 ICR8 | IRQ6 | SBI3 | SBTO | IRQ7
PG3, PG4, P52, P43, P53, P51,
AVDD VREFH [ ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND ND. | ND.
AN3 AN4 IRQ2 | PWM4 | IRQ3 | IRQI
PG7, | PGS, | PH2, | PGl, | PGO, P50, | P55, | P41, P40,
ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. N.D. PWM2, | VSS |PWML,
AN7 | AN5 | ANIO | ANI ANO IRQO | IRQ5 | TMIIO TMOIO
PHS, | PH3, | pu4, | PHI, | PHO, P36, | P42, | P37, P35,
ND. | ND. | ND. | ND. | ND. | ND. | ND. [ ND. | ND. | D30, |PWM3, | D3I, | VvDDH | D29,
AN13 ANT11 AN12 AN9 ANS SBT3 | TM2IO | PWMO SBO3
PI5, PI3, PH7, PII, PIO, P27, P31, P32, P30,
ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | D23, | VvSS | D25, | D26, | D24,
AN2I | AN19 | ANI5 | ANI7 | ANI6 SBOI SBI2 | sBO2 | SBTI
PI7, PH6, PI4, PI6, P21, P24, P23, P22, P26,
AVSS ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | DI7. | D20, | DI9, | pig, | D22,
AN23 | ANI4 | AN20 | AN22 SBOB | SBOO | SBI0 | SBTB | SBII
PMI, | PI2, P70, P12 Pl6, | N.C*1 | pg,
vss VDDB ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. (vss) | D6, | Vvss
CSl_ | ANI8 AN24 D10 D14 SBIB
PM3, PNO, PMO, PM4, P10, P17, P13, | N.C*2
WED, vss | ND. ND. | ND. N.D. N.D N.D N.D ND. | ND. VDDH (VDDF)
CS3 SDQMO | €S0 CS4 D8 D15 DIl
PN2, PMS, | PN4, P02, P15, PO7, PII,
vss vDD | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. vSs
SYSCLK RWSEL | DK D2 D13 D7 D9
PO0, pM2, | PNS, P00, | P0G, P03, | POS,
ADMO, | VDD ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. [ vss
A0 Cs2 AS DO D6 D3 D5
POs. | PNI, | POL, PK3, | PL2, | PRI, | PR7 PTL. PO4, P14, | POl
VDDB | ADMS5, | WET. |ADMI, | VvSs | N.D. | PVSS [MMODI| VSS A20, | KI7, N.D. VOouT
A5 SDQM1 Al TM33I10 | TMSIO KI1 PWMS SBOY9 D4 DI2 DI
PO3, | PO2, | pN3, | PO7, — PK4, | PL3, ‘;‘;f' PSO0, PS5, | PS3, electrode
ADM3, | ADM2, ADM7, | VSS RST | VDDH | CKSEL | VDD Kz Vss VDDH | vout | (pin)
A3 A2 RE A7 TM3410 | TM6IO | 5w | SBI4 SBTS | SBIS none
POG, PP2, | PO4, PP4, | PKI, | PK5, | PK7. | PKO, | PLL, | PL4 | PQO, | PQ2, ‘;‘;g" PUO.
ADMS6, | VDDB |ADMI0, | ADM4, | ADMI2, VDDH | i3 | WE2. |NMIRQ | VDDH | VSS
A6 AlO A4 Al2 | TM3110 | TM3510 | TM3710 | TM30I0| TM4IO | TM7IO | Al6 | Al8 belikol SCAS
PP6. pp3. | PP | P PK2, | PK6, | PLS, | PRO, i‘;i- Ps2, | PTO, | PSI,
ND. | ND. [ADMi4, | 2% |ADMI1,|ADMIS, FRQS A19, | s LON | ND. | ND.
Ald " [EXMODO | Ty A5 |EXMODI TM32I0 | TM3610 | PWM6 | KIO |gpejg| SBT4 | SBI9 | sBO4
PPO, | PPI, | PP5, PLO, pQl, | PR3 | pre, | psa | P2 | pUL
N.D. | ND. |ADMS, | ADMY, |ADMI3, | PVDD |MMODO| OSCO | OSCI Vss K | A2, WE3. | ND. | ND.
A8 A9 Al3 TM3IO A7 | oK | KI6 | SBOS | SBT9 | SRAS

19 18 17 16 15 14 13 12 11 10 9 8

MBGAS360-C-1313A *Lead-free

6

5

4

> w N U mTm QI - R®"RCOCOZ zZz2ww®WHdC <=

*N.D. has an electrode (pin) but N.C. is not guaranteed. Please design so as not to cause short circuit with other wiring on the

user board.

* Each of VDDH, VDD, VDDB, VDDF, VDD2, and VSS has multiple electrodes (pins). Connect the same electrode names to the same power supply.

#1: Connect the J3, R6, and R12 pins to the VSS for the MN103SF33N.
#2: Connect the H1 and T1 pins to the VDDF power for the MN103SF33N.

MAF00005FEM Panasonic
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Support Tool

i In-circuit Emulator

PX-ICE103833

Not applicable to MBGA360-C-1313A

I on-board Development Tools

PX-ODB103S-0

i Flash Memory Built-in Type

246

Type MN103SF33N
Command ROM (x 64-bit) 512 K-byte
Data RAM (x 32-bit) 24 K-byte

Minimum instruction execution time

243 ns (at2.3Vto 2.7V, 41 MHz)

Package

MBGA360-C-1313A *Lead-free

Panasonic
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1 MN103S57G

Type MN103857G
Command ROM (x64-bit) 128 K-byte
Data RAM (x32-bit) 16 K-byte

Package

LQFP100-P-1414 *Lead-frec

Minimum Instruction
Execution Time

25.0ns (at 3.0 Vto 3.6 V, 40 MHz)

i Interrupts

¢ RESET ¢IRQ x 8 ¢ NMI  Timer x 28 ¢ SIFx 10 ¢I2C x 2
*DMA x 12 « WDT «A/D e System error

i Timer Counter

8-bit timer x 10
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)

16-bit timer X 6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.

Watchdog timer X 1

DMA Controller

Number of channels: 4

Unit of transfer: 8/16/32 bits

Max. Transfer cycles: 65535

Staring factor: external interrupt, timer factor, serial transmission/reception factor, I*C transmission/reception
factor, external transmission request factor, A/D conversion finish, software factor

Transfer method: 2-bus cycle transfer

Adressing modes: fixed, increment, decrement

Transfer modes: word transfer, burst transfer, intermittent transfer

i Serial Interface

UART/synchronous/multi-master I2C interface selective: 2
UART/synchronous interface selective: 3

1/10 Pins /0

73 * Common use

A/D Inputs

10-bit x 12-ch.

Electrical Characteristics

248

T.B.D.
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MN103S57G U

I pin Assignment

PO3/IRQ2/DREQU/AI9&—>| |
PO2AI8 <—>{ 2

POI/AIT €<—>| 3

PO0/AL6 <—>{ 4
PI7/ADMIS/AIS—>] 5
P16/ADMI4/A1&—>| 6
VDD———| 7
PIS/ADMI3/AIX—>( 8

PI4/ADMI2ZAIX—>( 9
PI3/ADMII/AIKK—>( 10
PI2/ADMI0/ALS—> 11

P1I/ADMYARK—>| 12

P10/ADMS/A&—>| 13
P27I/ADMTAK—>| 14

MN103S57G

P26/ADMO/AGK—>| 15

VDD———| 16

P25/ADMS/A—>| 18
P24/ADM4/A—>| 19
P23/ADM3/ARX—>( 20
P22/ADM2/AX—>( 21
P2I/ADMI/AK—>| 22
P20/ADMO/AK—>| 23

P3TIWEI<—>( 24

P36/WEOS—>| 25

Support Tool

34

23 =
2% 2
oSS0
FZSE=
EEEZE
Sm<m<
— <msa<aIOSES
2= CeeeeeEasTsR
£5 EEEEEEEEEET
a3~ 8 OoOE= EEZEQtEQ
Eg=) & gEEEEEEEssE=
FEZaxw xoo=s SSSSIBZERRER
£x259 55585, 8580608825242
BRI <D< <S0SHARILLESLLSL D
AT AA > A A A A AR A AL AL AL AL A
OO O O N = OO F I — OO %O
SRREREIRNE T REBLIRLEIDRER

74 [<—> PT0/SBI3/AN8

73 | <> PT1/SBO3/AN9
72 |<—> P72/SBT3/ANI10
71 [&—> PT3/SBI4/AN11

70 (&> P74/SBO4

69 <> P75/SBT4/ADTRG

VDD
EXMODO
EXMODI
MMODO
MMODI

Vvss

NMIRQ
AVSS

60 [ P60/ANO

59 [&—> P6I/ANI

5§ &> PE2AN2

57 |K—> PEYAN3

56 [€<——> P64/ANA/IRQ4
55 [€<—> P6S/ANS/IRQS
54 |&——> P66/ANG/IRQ6
53 [€—> PEIANTIRQT
VREFH
AVDD

50

VSS

P3SIRE €<—>| 26
P34ICS3 <—>| 7
P33/CS2 <—>| 28
P32CS1 <—>| 29
P31/CS0 <—>| 30
P30/SYSCLKE—>| 33
P43/SBT2 €—>| 35
P42ISBO2 <—>| 36
PAI/SBI, <—>| 37
P4O/WDTOVE—>| 38
PSIDK <—>| 39
P52/BR <—>| 40
P5I/BG <—>| 41
P50/CKSELE—>| 42

PVSS

TCPOUF—| 49

LQFP100-P-1414 “Lead-ree

75 (&> P85/SBTI/TMISIOB/TMIIO/SCLI

i In-circuit Emulator

PX-ICE103857

I On-board Development Tools

I Flash Memory Built-in Type

MAF00009BEM

PX-ODB103-0

Type MN103SF57G
Command ROM (x 64-bit) 128 K-byte
Data RAM (x 32-bit) 16 K-byte

Minimum instruction execution time

25.0ns (at 3.0 V to 3.6 V, 40 MHz)

Package

LQFP100-P-1414A *Lead-free

Panasonic
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1 MN103S52G

Type MN103552G
Internal ROM 128 K-byte
Internal RAM 4 K-byte SRAM

Package

QFP100-P-1818B *Leac-free

Minimum Instruction
Execution Time

25ns (at 4.3 V to 5.5 V, 10 MHz internal regulator used)
25ns (at 3.0 Vto 3.6 V, 10 MHz)
*at internal 4 times oscillation used)

i Interrupts

* 9 external interrupts
* 42 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)

i Timer Counter

Ten 8-bit timers
Interval timer, Event counter, Cascading
Four 16-bit timers

Interval timer, Event counter, PWM output, Double buffer
Watch dog timer

Serial Interface

UART (full duplex) / synchronous interfaces selective: 3

1/0 Pins

10

56

exclusive: 8, selective: 48

Input

16

selective: 16

I A/D Inputs

10-bit, 2 inputs: 2, 12 inputs: 1
Minimum conversion time 1.5us

I pwm

3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer

i Electrical Characteristics
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MN103S52G U

I pin Assignment

=]}
—2%.00
522887 S 2828-28-c30m8 &
SZZ2222 2 Zooommomm@ammaA 4
tbkkEEz & EEkEbrvvggoevae =
A=~ O v F v —=—CS Ot —=O 0~ 0Own <t
FFTF AN L P A AN AN NN — =~
CERRRRIBCEEICIcBARRRRERAR
P43/TM9BI <—{ 76 50 [<— P13/IRQO7
P44/TM9AO <— 77 49 |<— P12/IRQ06
P45/TM9BO <—{ 78 48 [<— P11/IRQO5
P46/TM10AI <— 79 47 [<— P10/IRQ04
P47/TM10BI <— 80 46 |<— PO7/NRST
Vep —1 81 45— Vss
Vpp2 —182 44]1<—LON
P50/TM10AO <—{83 43— Vpp
Vss <184 42— Vpp
P51/TM10BO <—{ 85 41 [—— Vour
Vpp <—{ 86 40— Vour
P52/PWMO00 <—{ 87 39— Vpp2
PS3/NPWMO0O <— 88 MN103S52G 38— PVp
P54/PWMO1 <—{ 89 37— TCPOUT
P55/NPWMO01 <—{ 90 36— PVss
P56/PWMO02 <—{ 91 35— Vss
P57/NPWMO02 <—{ 92 34]<— OSCI
PGOTMI2I0 <93 3[—o0sco
P61/TM13I0 <— 94 32— Vbp
P62/PWMI10 <—{ 95 31|<—TEST1
P63/PWMI11 <—{ 96 30 [<— TEST2
P64/PWM12 <—{97 29 |<— TEST3
P65/PWMI13 <—{ 98 28 [<—P97/ADIN31
P66/PWM14 <—{ 99 27 [<—P96/ADIN30
P67/PWMI15 <—{ 100 26 |<— P95/ADIN29
T
~~~~~~~~~~ ISEs ks ks KKl
S=NNOD=ANNO—=O— @ O + A=Al )OS0
I\I\I\I\OCOOOO——'"‘_]NmGNNNNNNNN
AP PP PP P PP P
EEEEASAE "4~ oooh/Qaas
FouosLLLL < <L LgsLLL
SEEESSSE 3 5ESsIsad
rEEX & EEXRRITZR
QFP100-P-1818B  *Lead-free
Support Tool
i In-circuit Emulator PX-ICE-103S852
I 0n board Debugger PX-ODB103-DO
I Flash Memory Built-in Type Type MNI103SF52G
ROM 128 K-byte
RAM 4 K-byte SRAM
Minimum instruction execution time 25ns (at4.3 V to 5.5 V, 10 MHz internal regulator used)
25ns (at3.0 Vto 3.6V, 10 MHz)
Package QFP100-P-1818B *Lead-free

MAF00008DEM Panasonic 2 5 1



1 MN103S65G

i Type MN103S65G
i Internal ROM 128 K-byte
I internal RAM 4 K-byte SRAM
I Package LQFP080-P-1414A "Lead-free
i Minimum Instruction 25ns (at 4.3 V t0 5.5V, 10 MHz internal regulator used)
Execution Time 251s (at 3.0V to 3.6 V, 10 MHz)
*at internal 4 times oscillation used)
T interru pts * 9 external interrupts
* 42 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)
I Timer Counter Eight 8-bit timers
Interval timer, Event counter, Cascading
Four 16-bit timers
Interval timer, Event counter, PWM output, Double buffer
Watch dog timer
Serial Interface UART (full duplex) / synchronous interfaces selective: 3
I/0 Pins 110 50 | exclusive: 2, selective: 48
Input 10 | selective: 10
I A/D Inputs 10-bits, 2 inputs: 2, 6 inputs: 1
Minimum conversion time 1.5us
I PWM 3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer
I Ejectrical Characteristics T.B.D.

252 Panasonic
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MN103S65G

I pin Assignment

. Su8_8- 9 9 ==c0
== > [ < @<
SF gErEEE 0§ cESe
a oy o
BEE ZEZEzi E £, EEEE
Cceb AR AR sR S ES 80T
DL 0]
BRERRLRRNRReELEE2eLs
P64/PWMI2 < 1 60 [<—> P43/TM9BI
P65/PWMI3 < 2 59 [«—> P42/TMOAI
P66/PWMI4 < 3 58 [<—> P41/TM8BIO
P67/PWMIS5 < 4 57 [« P40/TMBAIO
P74/IRQO0 <— 5 56 [<— P37/TM710
P75/RQO1 <—| 6 55 [«—> P36/TM6IO
P76/IRQO2 <—{ 7 54 [«—> P35/TM5IO
P77/IRQ03 < 8 53— Vpp
P8O/ADINOO —>] 9 52 k—> P34/TM4I0
PSI/ADINOI —>10 51— Vss
Vss —|11 MN103S65G 50 [<—> P33/TM3I0
PS2/ADINIO —312 49 [« P32/TM210
Vpp —13 48 [<—> P31/TMIIO
PS3/ADINIT —>]14 47 [«—> P30/TMOIO
P84/ADIN20 —>{15 46 [<—> P27/SBIO
P8S/ADIN21 —>]16 45 [«—> P26/SBTO
PSG/ADIN22 —317 44 [«—> P25/SBOO
PS7/ADIN23 —>{18 43 |k—> P24/SBII
PIO/ADIN24 —>19 42— P23/SBTI
P91/ADIN25 —>20 41 k— P22/SBOI
SASIGSRBARSIRICEERAR
—NQOom Z2yuedazEtuwuonxaaal
EEEQOR L LR 080nRR230ER
BRAZE ER>> 32299559225
BEEE = 5 = S ISNESINDS] b
se-daI=qa
SR~
LQFP080-P-1414A  *Lead-free
Support Tool
i In-circuit Emulator PX-ICE-103S852
I 0n board Debugger PX-ODB103-DO
I Flash Memory Built-in Type Type MN103SF65GAL
ROM 128 K-byte
RAM 4 K-byte SRAM
Minimum instruction execution time 25ns (at4.3 V to 5.5 V, 10 MHz internal regulator used)
25ns (at3.0 Vto 3.6V, 10 MHz)
Package LQFP080-P-1414A *Lead-free
MAF00010BEM Panasonic
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1 MN103S83D

I Type MN103883D
i Internal ROM 64 K-byte
I internal RAM 2 K-byte SRAM
i Package QFP084-P-1818E *Lead-free T QFPO80-P-1414A *Lead-free (under development)
i Minimum Instruction 25ns (at 4.3 V t0 5.5V, 10 MHz internal regulator used)
Execution Time 251s (at 3.0V to 3.6 V, 10 MHz)
*at internal 4 times oscillation used)
T interru pts * 9 external interrupts
* 40 internal interrupts (watch dog timer, timer, serial I/F, PWM, A/D, system error)
I Timer Counter Eight 8-bit timers
Interval timer, Event counter, Cascading
Four 16-bit timers
Interval timer, Event counter, PWM output, Double buffer
Watch dog timer
Serial Interface Tow UART (full duplex) / synchronous interfaces selective
1/0 Pins 110 50 | exclusive: 5, selective: 45
Input 10 | selective: 10
I A/D Inputs 10-bits, 2 inputs: 2, 6 inputs: 1
Minimum conversion time 1.5us
I pwm 3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer

254 Panasonic
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MN103S83D 1

I pin Assignment

°
EzE329g g gges _
2525EEs 3 =Za=¢g -
=2 Z2z2222z2 2 = == 2= mma
EEkEEEEEQE  EEEE . L2
S-S rfEevwiFgea-sdrneniaa
g95sL8d07%g8dgs2Yss883a9
A A A A A AR P AP OA A A AZ oA A A A A A
BEc8RAREREARRARIRTEETT
PA4/TMIAO <—>| 64 2 le—s
P4S/TMIBO <—>{ 65 M fe—>
P46/TMIOAT <—>] 66 40 |—o
P47/TMIOBI <—>| 67 39 K—>
VPP —— 68 B [K—>
vpD2 —— 69 37 k—>
PSOTMI0AO <—3{ 70 36 [e—>
Vss — 71 35 >
PSI/TMIOBO <—3> 72 4 k—>
VDD —|{ 73 3 k—>
PS2PWM00 <—> 74 MN103S83D 3 le—o
PS3INPWM00 <—3{ 75 3 f—
PS4PWMOI <—3 76 30—
PSSINPWMOI <—{ 77 2 |——
PS6/PWMO2 <—>| 78 28—
PSTINPWM02 <—3{ 79 f5) S—
NC — 80 2 k——
P60 <— 81 5l
P61 «<—> 82 % le——
PEUPWMI0 <—>{ 83 2%k
PO3PWMIT <—3\84 »lk—
O c-aemsTunen=os o
Ll amcnorwe2-30Iners =2 ] =
a2 s 3z gqgsgeg:ﬁaiimﬁﬁ
55550000 7zz2%z°5z2%22¢2¢%2¢%
zzzzE2222 " 58 £° 64864884848
BaBbaFass £ £ LLLLLssg
TEELeEEER 2 & 2ILLER3F
£E£EE g &£ zggEzea

QFP084-P-1818E *Lead-free
QFP084-P-1818| *Lead-free

Support Tool

POT/NRST
PI0/IRQV4
PI1/IRQVS
P12/IRQU6
PI3/IRQ07
P14/IRQ08
P17/SBO2
N.C.
P20/SBT2
P21/SBI2

H522000 2 g98g _
SRR D 2 A ama
EEEgEREERE B EEREER Loy
FHTIRR@ o 20T R4S
LTI T
BRARGRAZREERIRTRLISST
P44/TM9AO <«—| 61 40 <—> P21/SBI2
P45/TM9BO <—| 62 39 k—> P20/SBT2
P46/TM10AI <—] 63 38 k—> P17/SBO2
P47/TM10BI <—{ 64 37 &= PI14/IRQ08
Ver —{ 65 36 [« P13/IRQ07
Vbp2 — 66 35 k— P12/IRQO6
P50/TM10AO <—| 67 34 k—> P11/IRQO5
Vss —| 68 33 k—> P10/IRQ04
P51/TM10BO <—| 69 32 k—> PO7/NRST
pp — 70 31 k— LON
P52/PWMO0 <3| 71 MN103S83D 30 — Vpp
P53/NPWMO0 <—>| 72 29 — Vpm
P54/PWMO1 <—| 73 28 |— PVpp
P55/NPWMO1 <—| 74 27 [— Pvss
P56/PWMO02 <— 75 26 |— Vss
P57/NPWMO02 <—>| 76 25 [«— OSCI
P60 <—{ 77 24 —> 0SCO
P61 <—>| 78 23 [«— TEST3
P62/PWMI10 <—| 79 22 [«— TEST2
P63/PWMI1 <—| 80 21 [«— TEST1
—amtinom o 2N T LSRRG
NNTNO—ANO — 20 A—O — ANt v
S e, mm 200000 Aa~Aaaaaa
SS533QQQ0QZZ7 2> ZLZZZLZ
ZzzzEEEXAR 5 ARAAAAA
SEEESASS<T £ fEEg<<s
Eﬁ@%%mmmmg; S BIRBER
A A [2V=¥ -9 Ay A A Al Al A A

LQFP080-P-1414A *Lead-free (under development)

i In-circuit Emulator

PX-ICE-103S52

I 0n board Debugger PX-ODB103-DO

I Flash Memory Built-in Type Type MN103SF65GBF, MN103SF65GAL
ROM 128 K-byte
RAM 4 K-byte SRAM

MAF00014BEM

Minimum instruction execution time

25ns (at 4.3V to 5.5V, 10 MHz internal regulator used)

25ns (at 3.0 Vto 3.6 V, 10 MHz)

Package

QFP084-P-1818] "Leadfree  QFPO0-P-1414A *Lead-free

Panasonic
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1 MN103S77N

I Type MN103S77N (under development)
I Command ROM (x64-bit) 512 K-byte
I Data RAM (x32-bit) 32 K-byte
T Package LQFP128-P-1818C *Lead-iree
i Minimum Instruction 16.7 ns (at 2.7V to 3.6 V, 60 MHz)
Execution Time
I Interrupts ¢ RESET ¢IRQ X 9 ¢ NMI e Timer x 28 ¢ SIFx 10 ¢ I2C x 3 ¢ Time base timer x 1
*DMA x 12 « WDT «A/D e System error
I Timer Counter 8-bit timer x 10
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)
16-bit timer X 6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.
Time base timer X 1
Watchdog timer X 1
I DMA Controller Number of channels: 4
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, serial transmission/reception factor, I*C transmission/reception
factor, external transmission request factor, A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer
I Serial Interface UART/synchronous/multi-master I2C interface selective: 2
UART/synchronous interface selective: 3
Multi master I2C: 1
i 1/0 Pins [o] ‘ 104 ‘ + Common use
I A/D Inputs 10-bit x 12-ch.
I D/A Outputs 8-bit X 4-ch.
I Rom Collection 8-ch.
I Electrical Characteristics T.B.D.
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MN103S77N 1

I pin Assignment

PA3
PA4

PAS

PA6 / DREQO*

PA7/DREQI*

VDD3

PB0/IRQO

PB1/IRQI

PB2/IRQ2

PB3/IRQ3

PB4/ TMI0IOA / IRQ4*

PB5 / TM10IOB / IRQS*

PB6/ TMI11I0A / IRQ6*
PB7/TMI1I0B / IRQ7*

PCO/ DREQD

PC1/DREQI

PC2/ TMI2I0A

PC3/TMI2I0B

PDO/ SBI1*/ TMI410B / TM7I0

PD1/SBOI*/ TMI15I0A / TMS8IO / SDA1*
PD2/SBT1*/TM15I0B / TM9IO / SCL1*

PD3 / SBI0* / TM13I0A / TM4IO

PD4 / SBO0O* / TM13I0B / TMS5IO / SDA0*
PD5 / SBT0* / TM14I0A / TM6IO / SCLO*

Support Tool

VSs
VDDI
VDD3
VDD3

VDD3

MN103S77N

@)

2
3
4
5
6
7
8
9

1
1
1
1
1
1
1
1

75 [€—> P70/ SYSCLK
74 | vss

73 | 0sco
70 |—— vout/VvDpDI

76 |~/ VDDI
69

72 [$— osc1
71 [$—LoN
68 | x0

67 [ X1/P75
66 [<—> P33

65 [< P67

64
63
62
61
60
59
58
57
56
55
54
53
52
51

49
48
47
46

44
43
42
41
40
39
38
37
36
35
34
33

[<—— NRST
—— vss
[<—> P66
<—> vDDI
[<—> P65
<—> P64
<—> P63
<—> P62
[<—> P61
[<—> P60
—— P57/1RQ7
[<—> P56/1RQ6
[<—> P55/1RQS
[<—> P54/1RQ4
<—> P53
<—> P52
<—> P51
<—> P50
—— VDD3
<—> P47
<—> P46
<—> P45
<—> pa4
<—> p13
<—> pa2
<—> p41
<—> P40
<—— MEMMOD
<— MOD
<— TMOD
<—> P35/SCL2
<—> P34/SDA2

VDDI €<—>

P14/ AN4/SBIl «<—>| 20

P07/SBT2 «<—>| 9
P15/AN5/SBO1/SDAl «<—>] 21

P01/IRQ8 <—>| 3
P02/SBI3 <—>| 4
P03/SBO3 «<—>| 5
P04 /SBT3 €<—>| 6
P05/SBI2 «<—>| 7
P06/SBO2 «<—>| 8
OCD_SCL /P36 <—>| 10

P00/NMIRQ €<—>| 2
OCD_SDA /P37 <—>]| 11
P13/ AN3 ——

P30/ WDOVF / CKSELLI <>
P11/AN1/SBO0/SDA0 <—>|

P32 «—>| 32,

P17/AN7 «<—>| 23
P20/ AN8 /SBI4 <—>| 24
P21/AN9/SBO4 «<—>| 25

AVDD ——| 31

P22/ AN10/SBT4 «<—>| 26
P23/ANI1 «<—>| 27

P24/DA0 «<—>| 28
P25/DA1 «<—>{ 29

P26/ ADTRG <—>| 30

P16/ AN6/SBT1/SCLI <«<—>] 22

LQFP128-P-1818C "Leatree

i In-circuit Emulator

PX-ICE103577

I On-board Development Tools

PX-ODB103-DO

I Flash Memory Built-in Type

MAF00015AEM

Type MN103SF77R (under development)
Command ROM (x 64-bit) 1024 K-byte
Data RAM (x 32-bit) 32 K-byte

Minimum instruction execution time

16.7ns (at 2.7V t0 3.6 V, 60 MHz)

Package

LQFP128-P-1818C *Lead-free

Panasonic
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1 MN103S927, MN103S92A

Type

MN1035927 (under development)

MN103S92A (under development)

Internal ROM

16 K-byte

Internal RAM

2 K-byte SRAM

Package

LQFP064-P-1414 *Lead-free

Minimum Instruction
Execution Time

25ns (at 3.0 Vto 3.6 V, 10 MHz)
*at internal 4 times oscillation used)

I Interrupts

* § external interrupts

* 18 internal interrupts (watch dog timer, timer, serial I/E, PWM, A/D, system error)

i Timer Counter

8-bit timer x 4
Interval timer, Event counter, Cascading

16-bit timer x 2
Interval timer, Event counter, PWM output, Double buffer

Watch dog timer
I Serial Interface Tow UART (full duplex) / synchronous interfaces selective
I 10 Pins 110 41 | exclusive: 11, selective: 30
Input 8 | selective: 8

i A/D Inputs

10-bits, 2 inputs: 1, 6 inputs: 1
Minimum conversion time 1.5 us

I pwm

258

3-phase PWM output
16-bit counter, triangular waveform or jigsaw waveform dead time setup,
Double buffer

Panasonic

MAF00016AEM



MN103S927, MN103S92A L1

I pin Assignment

o o
i e gg2¢g . .
P45(_>49$'53#é"##;%%??%ﬁimnHP”/SBm
P46 «—>] 50 31 e—> PI13/1RQ07
P47 «—>1 51 30 g——> P12/1RQ06
VPP 52 29 k—> P11/1IRQ05
VDD 53 28 k—— PI10/IRQ04
P50 «—>] 54 27 g&—> P07 /NRST
VSS ——| 55 26 |—— VDD
P51 «——| 56 MN1038927 25 PVDD
P52/PWM00 <—3| 57 MN103S92A 2 vss
P53 /NPWMO0O <—>| 58 MN103SF92GBL 23 k—— oscl
P54 /PWMOl «—>] 59 22 |——> 0SCco
P55 /NPWMO1 «—>] 60 21 j¢&—— TEST3
P56/ PWM02 «<—>] 61 20 jg&—— TEST2
P57/ NPWMO02 «<—>] 62 19 j¢&—— TESTI
P62 /PWMI10 €<—>] 63 18 j¢—— P87/ ADINI15
P63 /PWMIl €«—> 64 17 j¢&—— P86/ ADIN14
O i e w2z omzne
T TT]
fEiieEzzziietiss
o T S S
EREEEREEEZE £ 22
LQFP0B4-P-1414 *Lead-free
Support Tool
i In-circuit Emulator PX-ICE-103592
I 0n board Debugger PX-ODB103-DO
I Flash Memory Built-in Type Type MN103SF92G (under development)
ROM 128 K-byte
RAM 4 K-byte SRAM

Minimum instruction execution time

25ns (at 3.0 Vto 3.6 V, 10 MHz)

Package

LQFPOG4-P-1414 *Lead-fee

MAF00016AEM Panasonic
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1 MN103S97N

I Type MN103S97N (under development)
I Command ROM (x64-bit) 512 K-byte
I Data RAM (x32-bit) 24 K-byte
T Package MBGA255-C-1111A "Lead-ree
i Minimum Instruction 16 ns (at 1.65 V to 1.95 V, 60 MHz)
Execution Time
I Interrupts * RESET *IRQ x 11 * NMI ¢ Key input * Timer X 40 * Input capture X 16 * PWM x 5 ¢ SIF x 17
*DMA x 12 « WDT «A/D e System error
I Timer Counter 8-bit timer x 8
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)
8-bit timer with PWM x §
Reload-down count
Cascade connection possible (usable as a 16-bit to 32-bit timer)
PWM generating function
16-bit timer X 6
Up-down count
Input capture function
PWM generating function
Compare/capture register 2-ch.
16-bit timer X 6
Reload-down count
Watchdog timer X 1
I pua Controller Number of channels: 4
Unit of transfer: 8/16/32 bits
Max. Transfer cycles: 65535
Staring factor: external interrupt, timer factor, PWM factor, serial transmission / reception factor,
A/D conversion finish, software factor
Transfer method: 2-bus cycle transfer
Adressing modes: fixed, increment, decrement
Transfer modes: word transfer, burst transfer, intermittent transfer
I Serial Interface Serial 0, 1, 3 to 6: start-stop synchronization / synchronization commonly used, 6 lines
Serial 2: start-stop synchronization / synchronization commonly used: 16 bytes containing transmission/reception FIFO
12CO: IC serial interface, multi master transmission/reception function
I 10 Pins 110 170 |« Common use
Input 25 | +Common use
I A/D Inputs 10-bit x 25-ch.
I pwm 12-, 14-bit resolution X 5-ch.
i ICR 28-bit X 13-ch. + 16-bit X 6-ch. (common with timer)
i OCR 16-bit X 12-ch. (common with timer)
T Timer Synchronous Output 4-bit (synchronous output) X 2-ch.

260 Panasonic MAF000017AEM



MN103S97N 1

i Electrical Characteristics

Limit
Parameter Symbol Condition Unit
typ max
VDD =1.95V
IDD1 VDDB, VDDH, AVDD = 3.6 V SS5(TBD) | 85(TBD) | mA
Operating Supply current fose = I3 Mz, PLL = ON
P g Supply VDD =1.95V
IDDHI VDDB, VDDH, AVDD = 3.6 V I(TBD) | 20(TBD) | mA
fosc = 15 MHz, PLL = ON
VDD =1.95V
DDA VDDB, VDDH, AVDD = 3.6 V IS0TBD) | pA
fosc = oscillation stopped
Tj=85°C
Supply current at STOP VDD = 195V
[DDH4 VDDB, VDDH, AVDD = 3.6 V S(TBD) uA
fosc = oscillation stopped
Tj=85°C
(Ta=-20°C to +85°C, VSS = AVSS =0.0 V)
A/D Converter Proformance
Limit
Parameter Conditon Unit
min typ | max
Resolution 10 Bits
A/D coversion absolute error +7(TBD)| LSB
A/D coversion relative error A/D Conversion clock = 5 MHz +4(TBD)| LSB
A/D coversion time 2.4 s

MAF00017AEM

Panasonic

(Ta=-20°C to +85°C,AVDD =3.0V,AVSS = 0.0 V)
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I pin Assignment

PL4/ PM1/ PMO/ PNO/ PO1 PP4/ PP7/ PQ5/ PQ7/ PP5/ PR5/ PR7/ PS5/ PTO/
N.D Al12/ ICR1 ICRO ICR8 D4 D7 D13 D15 D5 TM22I0B | TM23I10B BG Al6 N.D
ADMI2
PL3/ PL6/ PM3/ PM4/ PM2/ PN2/ PP1/ PQl1/ PQ6/ PR4/ PR3/ PS3/ PS2/ PT2/ PU5/ PU7/
All/ Al4/ ICR3 ICR4 ICR2 ICR10 D1 DY D14 TM22I0A| TM21I0B  WE2 WDOVF Al8 A24/ KI7
ADMI11 ADM14 KI5
PK7/ PL7/ PM7/ PM6/ PM5/ PN4/ PP3/ PQ3/ PRI/ PS1 PUL/ PU3/ PT1/ PU2/ P03/ PUO/
AT/ Al5/ ICR7 ICR6 ICRS ICRI12 D3 DIl TM20I0B A20/ A22/ Al7 A21/ D19/ A19/
ADM7 ADMI5 KI1 KI3 KI2 SBII KIO
PK5/ PK4/ POO PN1/ PL5/ PL1/ PPO/ PP6/ PQO/ PQ4/ PS4/ PRO/ PO1/ P05/ P04/ P13/
A5/ A4/ ICR9 Al13/ A9/ DO D6 D8 D12 WE3 TM20I0A D17/ D21/ D20/ D27/
ADMS ADM4 ADMI13 ADM9 SBOO SBTI SBOI SBO3
PI5/ PLO/ PI3/ PL2/ PK6/ PN3/ PP2/ PQ2/ PR6/ PR2/ PSO/ PU4/ P07/ P12/ PU6/ P00/
AS A8/ RE Al0/ A6/ ICRI1 D2 D10 TM2310A | TM2110A PWM4 A23/ D23/ D26/ A25/ Dl6/
ADMS8 ADMI0 ADM6 K4 SBI2 SBI3 KI6 SBIO
PI1/ PJ4/ PK3/ PK1/ PK2/ PKO/ PS6/ P10/ P11/ P14/ P06 / P02/
CS1 DK A3/ Al/ A2/ A0/ VDDB VDDB VDDB VSS BR D24/ D25/ D28/ D22 D18/
ADM3 ADMI ADM2 ADMO SBO2 SBT2 SBT3 SBTO
*2 PI5/ Pil/ P12/ P2/ PJO/ P20/ P21/ *1 P16/ P15/
N.C RWSEL WEI SYSCLK| 2 WEO VSS VDDH VDD VDD SBI4 SBO4 N.C D30 VDDB D29
[ VREFH] (VDDH
PG5/ PI0 / P13/ PHO/ P14/ P31/ P36/ P24/ P23/ P22/ P17/
AVDD AN2]1 Cso CS3 AN24 Cs4 VSS VDDH VDD VSS IRQI IRQ6 SBOS5 SBIS SBT4 D31
PG2/ PG4/ PG1/ PG6 / PGO/ PG3/ P33/ P25/ P34/
ANI18 AN20 AN17 AN22 ANI16 AN19 VSS VDDH VDD VSS IRQ3 SBTS IRQ4 VSs VDDH 0sCI
PF4/ PFO/ PG7/ PF6/ PF1/ PF5/ *3 P35/ *3 *3 P32/
ANI12 ANS AN23 AN14 AN9 ANI13 VSS VDDH vouT VSS N.C IRQ5 N.C N.C IRQ2 0sco
PF2/ PE4/ PE7/ PE6/ PF3/ PE3/ P82/ P41/ P37/ P50/ P30/ *4
AN10 AN4 AN7 AN6 AN11 AN3 SY00T2 VSs VSs VSS IRQY IRQ7 NMIRQ | MMODI IRQO N.C
PE2/ PEO/ PE1/ PF7/ PE5/ PB1/ P90/ P80/ P66/ P72/ #6 P70/ P53/ P42/ *5
AN2 ANO ANI ANI15 ANS TMIIO / SBI6 SYOOTO| TM36I0| TMI2IO N.C TM10I0 | MMODO FRQSO IRQ10 N.C
PWM2 [TRCDI1]
PD3/ PDI1/ PC5/ PAO/ P94 P92/ P84/ P74/ P73/ P64/ P62/ *6 *3 P52/ P51/ P40/
TM25I0B | TM24I10B SCLO ADTRG SBT6 SYIOTO| TMI4I0| TMI3IO| TM34I0| TM32I0 N.C N.C EXMODI| EXMOD( IRQ8
[EXTRG1]
PC1 PDO/ PB5/ PB7/ PB4/ P93 P85/ P63/ *6 *6 *6
AVSS | TM24I0A| TMSIO TM710 TM4I10 SYI10T1 | TM33I0 N.C N.C TDO N.C NRST FRQS1 N.D
[EXTRGOT| [TRCCLK [TRCST |
PC3/ PD2/ PC4/ PB3/ PB6/ P95 P87/ P86/ P75/ P65/ #6 P60 / #6
PWMO | TM25I0A SDAO TM3IO TM6IO SYI0OT3 | SY10T2| TMISIO| TM3510 N.C TM30I10 N.C T™MS TRST CKSEL /
[TRCDO | [TRCD3] P55
PC2 PCO PB2/ PBO/ Pol1/ P83/ P81/ P71/ P67/ P61/ *6
N.D TM2IO /| TMOIO / SBO6 SYOOT3| SYOOTI| TMIIIO| TM37I0| TM31I0 N.C TCK TDI LON N.D
PWM3 PWMI [TRCD21

16

15

14

13

12

11

10
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8
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Perspective

v
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MBGA255-C-1111A *Lead-free

5

4

* ND has an electrode (pin) but NC is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board.

Each of VDD, VDDB, VDDH, and VSS has multiple electrodes (pins). Connect the same electrode names to the same power supply.
[ ]: Not available with MN103S97N.

*1 Connect the K4 pin to the VDDH power for the MN103SF66R.

*2 Connect the K16 pins to the AVDD power for the MN103SF66R.
+*3 D4, G3, G4 and G6 pins have signal electrodes for the MN103SF66R. Perform the necessary pin processing.
x4 F1 pin should be pull-down, or pull-up to the VDDH power for the MN103SF66R.

x5 E1 pin should be open for the MN103SF66R.

*6 A5, B4, B6, C4, C6, C7, D5 and E6 pins are debugging pins. Perform the necessary pin processing.

262
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Support Tool

MN103S97N 1

I On-board Development Tools

PX-ODBAMD (on-board debug unit)

I Flash Memory Built-in Type

MAF00017AEM

Type MN103SF66R (under development)
Command ROM (x 64-bit) 1024 K-byte
Data RAM (x 32-bit) 40 K-byte

Minimum instruction execution time

16 ns (at 1.65 V to 1.95 'V, 60 MHz)

Package

MBGA255-C-1111A *Lead-free

Panasonic
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The AM33 (MN103E) series is a group of 32-bit microprocessors suitable for
multimedia uses such as movie, voice, graphics and communication.
Its C-language-oriented architecture and C compiler which optimizes and

outputs instruction code realize high performance with minimum power consumption.

High system performance is attained by enhanced data processing capability
by DSP commands and high data transmission capacity by adoption of a
crossbar switch.
Features
@ 32-hitRISCarchitecture
Upward compatible AM3 (MN103) microprocessor
Enhanced OS support function by MMU
Built-in DSP commands
@ Elimination of bus bottleneck by the crossbar switch
2-bus configuration consisting of highly expansible general-purpose bus
and high-speed bus

M3 320
SERIES

AM33iMN103Ei Series



1 MN103E010HRA, MN103E040HYB

I Type MNI103E010HRA MNI103E040HYB
i Instruction Cache 16 K-byte (4-way, set-associative)

i Data Cashe 16 K-byte (4-way, set-associative)

I SRAM Used by Both 16 K-bytc

I Instructions and Data

Package

BGA292-P-2727 *Lead-free

Minimum Instruction

7.5 ns (at 1.8 V tolerance = + 5%, 133 MHz)

Execution Time
I Interrupts ¢ XIRQ x 8 * NMI e Timer x 14 ¢« DMAC x4 « WDT ¢ A/D ¢ SIO %6 ¢ I2Cx2 ¢ IrDA * Softmodem
* Realtime clock ¢ Asynchronous bus error
i Timer Counter 8-bit timer X 4 (all down counters)
Cascade connection possible (usable as a 16/24/32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Selectable as a serial interface clock
16-bit timer x 7 (down counters)
Cascade connection possible (usable as a 32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Partially selectable as a serial interface clock
16-bit timer x 1 (up counter)
Internal clock source or external clock source selectable
Input capture function (rising edge, falling edges, or both selectable)
PWM generating function (compare/capture register X 2 contained)
Watchdog timer X 1
I DmA Contoroller Number of channels: 4
Transfer unit: 1/2/4/16 byte
Maximum number of bytes transferred: 1Mbyte
Start factor: External request, interrupt, software
Transfer mode: 2-bus cycle transfer
Transfer mode: Batch transfer, intermittent transfer
Addressing mode:
Source/destination each fixed, increment/decrement specification possible
Increment/decrement automatically executed according to the transfer unit
I Serial Interface UART/synchronous (co-used) x 2-ch.
UART (with CTS control) x 1-ch.
I 10 Pins ‘ /0 ‘ 34 ‘ + Common use : 33
i FPU (floating point unit) + Data types complying with the IEEE754 standard supported
* Round to the nearest mode complying with the IEEE754 standard supported
+ 32 single-precision floating point operation registers (FS0-FS31)
These can also be referenced as 16 double-precision floating point operation registers (FD0-FD30)
* Floating point operation exceptions (5 types) and floating point unload instruction exceptions complying with the
IEEE754 standard supported
i Memory Management 32-entry full-associative TLB loaded (instructions/data separated from each other)
Function Address conversion by paging (page size: 1 K-byte. 4 K-byte, 128 K-byte, 4 M-byte variable)
I

On-chip Bus Controller

266

Concurrent access from three types of master devices to four types of slave devices possible

Panasonic
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MN103E010HRA, MN103E040HYB

I System Bus Interface External memory space allocation to 8 banks possible
The external interface can use the built-in memory, RAM, ROM, SDRAM interfaces
Memory Bus Interface SDRAM directly connected interface contained
Soft Modem Interface + Interface with an external AFE (analog front end)

* Output data parallel-serial conversion, input data serial-parallel conversion
* Send/receive FIFO contained (16-bit width, 16 steps)
* NCU control via the parallel 10 port

I Real-time Clock + Clock/calendar function
* Interrupt: periodic, alarm, update ended
* BCD/binary accommodated
* Leap year automatic correcting function
* 24-hout/12-hour selectable
* Daylight saving time mode accommodated

i A/D Converter * 10-bit charge re-distribution mode (error: +4LSB)
* Number of channels: 8-channel
i IrDA Interface * IrDA 1.0 SIR (=115.2 Kb/s, half-duplex)

* I'DA 1.1 MIR (0.576, 1.152 Mb/s, half-duplex)

* IrDA 1.1 FIR (4.0 Mbp/s, half-duplex)

¢ UART (-1.5 Mbp/s, full-duplex)

* 48 MHz clock input (baud rate generating function contained)

i I2C Interface 2 ports
Master-slave interface (multi-master supported)
3.3 V interface (open drain output)

i Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition - Unit
min | typ | max

] VDDI18 = 1.8V ; VDD33, PVDD, AVDD, RVDD =3.3 V
Operating supply current Iopisa - - 460 | mA
fOSC = 33.33 MHz (core 133 MHz) ; FRQS[1:0] = 0.0 ; Output open

. VDD18 = 1.89 V ; VDD33, PVDD, AVDD, RVDD = 3.465 V
Supply current at stopping Iopisp - - 50 | mA
fOSC = Stop ; FRQS[1:0] = 0.0 ; Output open ; Tj = 70°C

(Ta=-20°C to +70°C)

A/D conversion performance

. Limit )
Parameter Symbol Condition - Unit
min | typ | max
Resolution - - 10 Bit
A/D conversion relative error VREFH=33V - - 4 | LSB
A/Dconversiondifferential non-linear error Conversion reference clock = 4.166 MHz - - +4 | LSB
A/D conversion time 2.6 - - ks

(Ta=-20°Cto +70°C,AVDD =33 V£ 0.165V,AVSS =0 V)

See the next page for pin assignment and support tool.

MAFO00006EEM Panasonic 2 6 7



I pin Assignment

268

Perspective

'

XSWEI | XSCS6 |XSCS2 [XSCS! | SD29 | SD27 [VDDIS | SD21 | SD19 | SD14 | VDDIS| SD6 | SD1 | CLK48|PI013] | PION[1] | PIOI0]
ND ND
XSWE3 | SD31 |XSCS7|SD30 | XSAS| SD23 | SD22 | sD17|sD16| SD9 | SDS | SD3 | SD4 |Pr0s(1] |Pr05[2] | Pro141 | PIOI2)
RCLKI| XSCS3|XSWEO |XSWE2|XSCS0 | XSCS4 | SD28 | SD25 | SD24 | SD18 | vDD33 | SD15 | SD11 | SD10 | vDD33 [PIO0[7] [PIOS[0] | AN1 | AN3 | AN7 |VREFH
RCLKO| PI02(0]|PWROK| ND | ND | ND |SD26|SD20|SD13|SD12| sD7 | SD2 | sDo | sDs [piooit]| ND | ND | ND | AN5 | o051 [AVSS
RVDD | PI02j4]|PI022)| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | AN6 | ANO | AN2
TCPOUT| PI02(3]|XSDK | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |Pi003]|XIRQ7| AN4
PVDD | SSZ0 |XSBG | VDD33| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |XIRQ4| SBT2 | Pi00[4]|AVDD
Pvss| SA4 | SA2 |Xscss| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND [SBOO|XIRQS|XNMI|XIRQ2
OSCI | SA10| SA5 [VDD33| ND | ND [ ND | ND [ VSS | VSS | VSS | VSS | VSS | ND | ND | ND | ND |SBOI |XIRQO | PIO0[6] | PIO0[2]
0SCO | SA17[SA11| SA0 | ND | ND | ND | ND | vsS | vss | vss | vss | vSs| ND | ND | ND | ND | vDD33 [XRESET| PI00[0]| XIRQ6
SYSCLK| SA18 | SA12|XSRE| ND | ND | ND | ND | vSS | vSS | vSS | vSS | VSS| ND | ND | ND | ND [TRCST|VDD33 |XIRQ3| VDDIS
PIO2[1] | SRXW| SSZ1 [ VDD33| ND | ND | ND | ND | vss | vss | vss | vss | vss| ND | ND | ND | ND | SBII | SBI2 | SBO2|XIRQI
XSBR | SAI | SA3 [SAI14| ND | ND | ND | ND | vss | vss | vSS | vss | vss | ND | ND | ND | ND |PI03[2]|PIO3[3] [xRsTOUT| VDDI8
VDDIS| SA6 | SA7 | SAS | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |PI03[0}| PI03[1]| SBTO | SBT!
SA9 | SA13|SAlI5|sA22| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND IAR(;I PLO4{0] | PLO42] | SBIO
SA16|SA19/SA21| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |Pi04(11| PIO314] | TCK
vDDI8 | SA23|VDD33| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |TRCDI|PI043]| TDI
SA27 | SA26|SA24| ND | ND | ND |VvDD33|VDDI8 | vDD33 | VDD33| VDD33 | VDD33 | VDDIS | TRCD2|TRCD7| ND | ND | ND |TRCDS| T™S | TDO
SA29 | SA31|SA25| SA20|SA28 | MA4 | MAL | MA7 [MA13|MA11{MA12|XMBEO| MDY | MD4 [MD12| MD1 [MD15 |TRCD4 | TRCDO | EXTRG |TRCCLK
SA30 | MA3 | MAS | MAO | MAS |MA14|XMCS1|SDCKE | XMWE|XMCAS| MD6 |MD10|MD11| MD2 [MD14|TRCD3 | TRCD6
ND ND
NP | MA2 | MAG [MA10| MA9 [XMCS0 [XMRAS [SDCLK|XMBEI | MDK | MD7 | MD$ | MD5 |SDCKI| MD3 |MD13| MDO
A B C D E F GH J KL MNP RTUV WY AA

FLGA424-C-1717 *Lead-free
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20
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17
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15
14
13
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07
06
05
04
03
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* ND has an electrode (pin) but N.C. is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board.

* The NDs on the four corners are the lands intended for reinforcement. You are required to connect them to the PCB.

* NP (No pin.) has no electrode.

Panasonic
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MN103E010HRA, MN103E040HYB U

I pin Assignment(Continue)

Perspective

'

TRCD6| TRCD1| TDO | 17T |PI04[2] | PO32)| SBIO | SBOL | SBT1 | SBT2 | (T | XIRQ1| XIRQ4| XIRQS|PIOO[O] | PIO0[4]| AVDD | AN4 | AVSS | VREFH
TRCD3| EXTRG| TCK |PI04[0] |P03[0] | PIO3[3]| SBOO | SBI1 | SBI2 | XIRQO|XIRQ2| XNMI |XIRQ7| PI00[Z |PIO0[6] | ANG | AN2 | ANL |PIO1{2] | PIOS[0]
TRCD7| TRCD4| TRCDO| TDI | TMS | PIO4{1] | PIO3[1] |PIO3[4] | SBTO | SBO2 |XRESET| XIRQ3|XIRQ6 | PIO0[1] |PIO0[S] | AN7 | AN3 | ANO | PlO1{1] |PIO5[Z]
MDO | TRCD2 | TRCD5| VSS | vss | Plo43|vDD18|vDD33| vss |vDD18|vDD33| vss |Pioo3]| vss |Poof7]| ANS |Pioo) | PioL[3) | PIos[y | cLK4s
MD13 gfg TRCST | Vss Vss |Plow4]| sb3 | spo
MD3 | MD14 | MD15 | VsS sD2 | sD1 | spe | sb4
sdcki | MD2 | MD1 | VD33 VDD33| SD5 | SD9 | SD7
MD5 | MD11 | MD12 | VD18 vss | vss | vss | vss | vss | vss vss | sps | sp12 | sp1o
MD8 | MD10| MD4 |VDD33 vss | vss | vss | vss | vss | vss VDD18| SD11 | SD15 | SD13
MD7 | MD6 | MDY | Vss vss | vss | vss | vss | vss | vss VDD33| SD14 | SD17 | SD16
MDK | XMCAS| XMBEO|VDD33 VSs | vss | vss | vss | vss | vss vSs | sp23 | spis | spig
XMBEI | XMWE| MA12 | VSS vss | vss | vss | vss | vss | vss VDD18| SD21 | SD20 | SD22
SDCLK | SDCKE| MA11 |VDD18 vss | vss | vss | vss | vss | vss VSS | sp25 | sp24 | sD26
XMRAS| XMCEL| MA13 |VDD33 VDD33| SD29 | SD27 | SD28
XMCS0| MA14 | MA7 |VDD33 XSCS2| XSAS | SD30 | SD3t
MAQ | MA8 | MAL | Vss VSS |XSCS3 | XSCS0 |XScst
MA10| MAO | MA4 | VSS | VSS | SA22 |vDD18|VDD33| VSS |VDD33| SAO |XSBR | XSRE |VDDI18VDD33| VSS | VSS | XSCSb | XSCS4 |XSCS5
MA6 | MA5 | SA3L | SA% | SA23 | SA10 | SA16 | SAI3 | SAQ | SAL0 | SAL | XSBG |PIO2[4] | PIO2[3]|PIO2[0] | VSS |[XSWES|XSWEO | XSCS7|RCLKI
MAZ2 | MA3 | SA28 | SA25 | SA21 | SA18 | SAIS | SAI2 | SAB | SA6 | SA2 | SSZO SRXW | PIO2Z]|[PIO2(1] | 'y |PWROK|XSWE2 | XSWEL|RCLKO
SA30 | SA20 | SAZ7 | SA24 | SAZD | SAL7| SAL4 | SALL | SA7 | SA5 | SA4 | SA3 | SSZ1 | XSDK| a'p | OSCO| OSCI | PVSS | PVDD |RVDD
A B C D E F GH J KL MNPIRTUV WY

Support Tool

BGA292-P-2727 *Lead-free
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i ROM Emulator

PARTNER-ETII (KMC product)

I on-board Development Tools

MAFOO006EEM

PX-ODB103E-J (On-board debug unit)
PX-ODB-AMT-20 (Trace unit)
PARTNER-J (KMC product)

Panasonic
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1 MN103E0600YD

I Type MN103E0600YD (under development)
I instruction Cache 16 K-byte (4-way, set-associative)
I Data Cashe 16 K-byte (4-way, set-associative)
I Package MLGA239-C-1111
I Minimum Instruction 7.5ns (at 1.8 V tolerance = +5% , 133 MHz)
Execution Time
i Interrupts ¢ XIRQ X 8 ¢ NMI ¢ Timer X 14 « DMAC x 4 « WDT ¢ SIO X 6 ¢ I12C x 2 * Asynchronous bus error

Timer Counter

8-bit timer X 4 (all down counters)
Cascade connection possible (usable as a 16/24/32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Selectable as a serial interface clock

16-bit timer X 7 (down counters)
Cascade connection possible (usable as a 32-bit timer)
Timer output possible (Duty = 1:1)
Internal clock source or external clock source selectable
Partially selectable as a serial interface clock

16-bit timer X 1 (up counter)
Internal clock source or external clock source selectable
Input capture function (rising edge, falling edges, or both selectable)
PWM generating function (compare/capture register X 2 contained)

Watchdog timer x 1

i DMA Contoroller

Number of channels: 4

Transfer unit: 1/2/4/16 byte

Maximum number of bytes transferred: 1Mbyte

Start factor: External request, interrupt, software

Transfer mode: 2-bus cycle transfer

Transfer mode: Batch transfer, intermittent transfer

Addressing mode:

Source/destination each fixed, increment/decrement specification possible
Increment/decrement automatically executed according to the transfer unit

i Serial Interface

UART/synchronous (co-used) X 2-ch.
UART (with CTS control) X 1-ch.

T orns | 10

19 ‘ o Common use : 19

I On-chip Bus Controller

270

Concurrent access from three types of master devices to four types of slave devices possible
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MN103E0600YD [

I System Bus Interface

External memory space allocation to 8 banks possible

Memory Bus Interface

SDRAM directly connected interface contained

i I2C Interface

2 ports
Master-slave interface (multi-master supported)
3.3 V interface (open drain output)

i Electrical Characteristics
Supply current

Limit
Parameter Symbol Condition - Unit
min | typ | max
) VDDI18=1.8V;VDD33,PVDD =33V
Operating supply current Topisa - - 460 | mA
fOSC = 33.33 MHz (core 133 MHz) ; FRQS[1:0] = 0.0 ; Output open
) VDDI18 =1.89 V; VDD33, PVDD = 3.465 V
Supply current at stopping Topisp - - 70 | mA

fOSC = Stop ; FRQS[1:0] = 0.0 ; Output open ; Tj = 70°C

MAF00011CEM

(Ta=-20°C to +70°C)

See the next page for pin assignment and support tool.
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I pin Assignment
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16
15
14
13
12
11
10
09
08
07
06
05
04
03
02
01

A B C D E F G H

J

K LM NP R T

ND

XSCS5

XSCS2

SD31

SD27

SD21

SD17

SD12

SD8

SD6

SD1

XIRQ7

SD2

XSCSO

XSCS7

SD28

SD29

SD25

SD19

SD13

SDI11

SD4

SD3

SD7

XIRQ6

ND

TCP
ouT

PI00[0]

XSCs6

XSCS3

XSDK

SD26

SD24

SD23

SD15

SD18

SD14

SD9

SDO

PIOI[1]

PIO1[3] | PIO1[0]

PVDD

XSWE2

PIOO[1]

XSCS4

XSCS1

VDD33

SD22

SD20

SD16

VDDI8

SD10

SD5

XIRQS

PIOI[2]

XRST

XIRQ4 |

PVSS

XSAS

XSWEO

PIO0[2]

VSS

VSS

SD30

VSS

VSS

VDD33

VSS

XNMI

XIRQL

XIRQO

XRE

XIRQ2| ‘gpr

OSCI

SRXW

XSWE3

XSWEI

VDD33

VDDI8

VSS

VDD33

ND

ND

VSS

XIRQ3

SBT2

SBO2

PIOI[4]| SBI2

0SCO

SAl

XSRE

VDDI§

VSS

ND

ND

ND

ND

ND

VDDI8

PIOI[S]

PI02(7]

PI02[5]

PIO2[1]| SBI1

SYS
CLK

SA3

SAO0

VSS

VDD33

ND

ND

ND

ND

ND

VDD33

VSS

PI02(3]

PIOI[7]

PIO1[6]| SBIO

SA2

SAS

SA7

SA8

VSS

ND

ND

ND

ND

ND

ND

VSS

TMS

PI02(6]

PIO2[4] | PIO2[2]

SA9

SA1l

SAl4

SA4

VDDI8

VDD33

ND

ND

ND

ND

ND

VDD33

EXTRG

TRST
MOD

TCK |PI02[0]

SAI2

SA16

SA6

SA10

SA15

VSS

VSS

VSS

VDD33

VSS

VDDI8

VDDI8

TRCD6

TRCD7

TDI | TDO

SA17

SA20

SA13

SAI18

SA21

VSS

VDD33

XMRAS

XMBE1

MD9

VSS

VSS

VSS

TRCD4

TRCD3 | TRCDS|

SA19

SA22

SA24

SA26

VDD33

MAS

MA14

MAI12

XMWE

MD6

VDD33

MD12

VDD33

TRCD2

TRC

TRCDI CLK

SA23

SA25

SA27

VSS

MA6

MAI10

MA9

XMCS!1

XMCAS

MD8

MD10

MD3

MD1

MD15

TRCST | TRCDO

ND

MA3

MA2

MA1

MA7

VDDI§

XMCS0

SDCKE

MD7

MD5

MD11

MDI13

MDO

NP

MA4

MAS

MAO

MAT13]

MAT11

SDCLK

XMBEO

SDCKI

MD4

MD2

MD14

ND

Perspective

—

'

“ND has an electrode (pin) but NC is not guaranteed. Please design so as not to cause short circuit with other wiring on the user board.

*The NDs on the four corners are the lands intended for reinforcement. You are required to connect them to the PCB.

* NP (No pin.) has no electrode.

Panasonic
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MN103E0600YD 1

Support Tool
i ROM Emulator PARTNER-ETI (KMC product)

i On-board Development Tools  PX-ODBI103E-J (On-board debug unit)
PX-ODB-AMT-20 (Trace unit)
PARTNER-J (KMC product)

MAF00011BEM Panasonic 273
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RM 7.0
SERIES

The ARM7 (MN1A7) are 32-bit microcomputers with the ARM7TDMI as the core in the ARM ARM?7 (MN1A7) Series
RISC processor family being accepted as the de facto standard in the mobile communication

field centering around the portable telephones.
The series features excellent balance between high performance and low cost and power
consumption, realizes high code density (also supporting 16-bit instruction set) while providing
a variety of peripheral functions to cope with a wide range of applications including multi-
media equipment.
Features
® 32-bit ARM7TDMI architecture
Simple, high-efficiency instruction set
High code generation efficiency using ARM 32-bit and thumb 16-bit instructions
High-speed instruction execution by ARM7TDMI architecture in 3-stage pipeline
configuration
High-speed execution of branch instruction
@ Rich development environment thanks to abundant middleware, OS and
design support tools

m Application

. 1
-



1 MN1A7T0200

i Type

MN1A7T0200

I ROM (x8-bit / x16-bit / x32-bit)
RAM (x8-bit / x16-bit / x32-bit)

Max. 16 M in total
External ROM and RAM

I Package

FLGA152-C-1111 *Lead-free

i Minimum Instruction

Execution Time

100 ns (at 2.3V t02.7V, 20 MHz)

I Interrupts

+ RESET *IRQO0to5 « NMI « Timer 0to 9 underflow « Timer 8 to 9 compare capture A

* Timer 810 9 compare capture B + Serial ch.0 to 2 transmission ¢ Serial ch.0to 2 reception

* Serial ch.0to 2 in communication state * Serial ch.0 to 2 modem status « Serial ch.0 to 2 character
* Serial ch.3to 4 transmission * Serial ch.3 to 4 reception « WDT < A/D conversion finish

i Timer Counter

Timer counter 0: 16-bit x 1 (interval timer, event count, interrupt, A/D conversion trigger)
Clock SOUrCe wweewesssssssssseees PSO underflow; PS1 underflow; external clock
[NEErTUPt SOUFCE «++vevveesssees timer counter 0 underflow

Timer counter 1 to 6: 16-bit x 1 (interval timer, event count, timer output, interrupt)
Clock SOUrCe «weseesssesnennss PSO underflow; PS1 underflow; external clock
[NtErrupt SOUrCe - timer counter 1, 2, 3, 4, 5 or 6 underflow

Timer counter 7: 16-hit x 1 (interval timer, event count, timer output, interrupt)
Clock Source - ewweesmsssenees PS0 underflow; PS1 underflow; external clock input; timer 6 cascade input
Interrupt source - timer counter 7 underflow

*: timer counter 6 or 7 can be changed in configuration into a 32-bit timer counter.

Timer counter 8: 16-hit x 1
(interval timer, event count, output compare, PWM output, one-shot output, input capture, interrupt)
Clock Source «ewweesmsssenees PS0 underflow; PS1 underflow; external clock input
Interrupt source - timer counter 8 underflow; coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture

Timer counter 9: 16-bit x 1 (interval timer, event count, output compare, PAWM output, one-shot output)
Clock SOUrCE «wesseesssessnenass PSO underflow; PS1 underflow; external clock input
[NtErrupt SOUrCE -+ wwereevvsess timer counter 9 underflow; coincidence with compare capture A or at capture;
coincidence with compare capture B or at capture

Pre-scaler counters: 2 lines

i Serial Interface

Serial 0, 1, 2 (UART): 5-, 6-, 7-, 8-hit x 3
Clock source baud rate generator; IOCLKH; external clock

Serial 3, 4 (SSl): 4- to 16-bit x 2

276

Clock SOUFCe weevissssveseneeee IOCLKH; external clock
i I/O Pins ‘ I/O ‘ 40 ‘ + Common use
I A/D Inputs 10-bit x 8-ch.
I pwm 16-it x 2-ch,
I cr 16-it x 2-ch,
I ocr 16-bit x 2-ch.
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MN1A7T0200 1

i Electrical Characteristics
A/D Characteristic

. Limit '
Parameter Symbol Condition Unit
min typ | max

Resolution 10 Bits

A/D conversion absolute error t5 LSB
VREFH=3.0V VREFL =0.0V

A/D conversion relative error t5 LSB
A/D conversion clock = 6 MHz

A/D conversion time 2.0 24 us

(Ta=25°C, AVDD = 3.0V, AVSS=0V)

I pin Assignment

Perspective
[ J
82 |86 |90 |o4 |02 106 |110 |18 |122
TDO | D2 | D5 | D8 | D15 | D18 | D21 | D28 | D3L
NC NC
84 |96 |o2 |104 |108 112 |114 |119 |123
DO | D10 | D7 | D16 | D20 | D23 | D25 | D29 | BSL
60 |80 |76 |of |99  |100 |111 |107 |116 |121 |125 |126 | 124
0sco| TDI |MoD| D6 | D12 | D13 | D22 | D19 | D26 | D30 | AD | Al | BSD
70 |79 |87 |85 |95 |ov  |105 |118 |117 |131 |129 |130 |128
oscl | TMS | D3 | D1 | Do | D11 | D17 | D24 | D27 | A5 | A3 | A4 | A2
75 |73 |74 |89 |01 135 |137 134 |1338 | 136
TMOD [TREQA(TREQB| D4 | D14 |vDD3| vDD | VDD | A8 | A10 | A7 | A6 | A9
71 |65 |64 |58 139|141 | 142 |140
TACK INRESET| NSKP [TMOIA| VDD3 | GND | GND | GND | VDD | A1l | A13 | Al4 | Al12
53 |61 |62 |60 147 |145 | 146 | 144
TM8IA TM8OBTMBOA TM20 | VDD3 | GND | GND | GND | VDD | A18 | Al6 | Al7 | AlS
59 |52 |54 |56 153|151 |149 |150 |152
TM10 |TM8IB [TMIOB TM9IB | VDD3 | VDD3| VDD | VDD | A23 | A21 | Alo | A20 | A22
55 |47 |49 |48 |44 |24 |22 |12 |155 |163 |157 |158 |156
TMOOA| TM70 | TM1I | TMOI | TM50 |NRTS2| SIN2 |NRTSO| NCSO | NWE2| NCS2 | NCS3 | NCSL
67 |50 |30 |37 |33 |28 |18 |16 |8  |165 |161 |162 |160
XI | TM2I |VREFL| ANO | AN4 |NADTRGNRTSL| SINL [NCTSO|NWE3|NWEO | NWEL | NRE
66 |45 |35 |31 |20 |28 |19 |14 |10 |2 6 3
XO |TM60| AN2 | AN6 | AVDD |scLkiNg SOUTL|NCTSL| SINO |NIRQ4|NIRQL|NIRQ3
38 |34 |30 |5 |z |1 |7 |5 1
VREFH AN3 AN7 |SOUT2| NCTS2 |SCLKING NIRQO | NIRQ2 | NNMI
NC 0 |3 |32 |8t |77 |17 |13 |a0 |43 NC
AVSS| ANL | AN5 | TCK |NTRST|scLking SOUTO | TM30 | TM40
3 12 11 10 9 8 7 6 5 4 3 2 1

Support Tool

FLGA152-C-1111 *Lead-free

i In-circuit Emulator

Advice (YDC product) (applicable to 16- or 8-bit bus mode), UniSTAC (Sophia Systems Co.,Ltd. product)

I on-board Development Tools

Logic Analyzer (Agilent Technologies product)
NEXTiCE for ARM7(Computex Co., Ltd. product)

Multi-ICE (ARM product), JEENI (Embedded Performance Inc. product, TOY O Corporation dealings),

i ROM Emulator

PARTNER-ETII (KMC product)

NEXTIiCE for ARM7(Computex Co., Ltd. product)

MAFO00007DEM
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The MN1500 Series could be called the standard for 4-bit microcomputers. In addition
to the general purpose I/O ports, this series also provides numerous peripheral
functions for analog interface such as LCD drive, fluorescent display, telephone, etc.,
and meets to wider range of applications.
Features
@ 4-bit Standard Microcomputer
Execution speed: 1 us to 2 us (4 MHz)
Maximum ROM capacity: 16 K-byte
RAM: 64 to 512 nibbles
Package: 20 pins to 100 pins
@ Large Family Line-Up
With analog interface for household apparatus, remote control, telephone, TV
channel selection, FLP display and LCD drive.
® Application in ASICs
The standard CMOS core is now being applied in ASICs.

m Application

000 ...i
SERIES

MN1500 Series




1 MN15G1601

Execution Time

I Type MN15G1601

I Rom (x8-bit) 16K

I RAM (x4-bit) 512

I Package LQFPO64-P-1414 *Lead-free
I Number of Instructions 103

I Minimum Instruction

0.5 usat 1/4 frequency dividing (at 3.0V to 5.5V, 8 MHz)
1.0 us at 1/4 frequency dividing (at 2.4V t0 5.5V, 4 MHz)
2.0 us at 1/8 frequency dividing (at 2.0V to 5.5V, 4 MHz)*
* The lower limit for operation guarantee for EPROM built-in typeis 2.3 V.

Interrupts

*RESET +IRQ1 *IRQ2 *IRQ3

Timer Counter

Timer counter 0: 8-bit x 1
(event count, pulse output, simple pulse width meausurement, PWM output, remote control carrier output)
Clock SOUrCe «weseesssesnenass 1/2, 1/8, 1/32, 1/128 of system clock frequency; 1/1, 1/4, 1/16, 1/64 of XI(OSC)
oscillation clock frequency

Timer counter 1 : 8-hit x 1 (event count, pulse output, remote control carrier output)
Clock Source - ewweesmssenees 1/2 of system clock frequency; 1/1, 1/2% of OSC oscillation clock frequency;
1/1, 1/28 of X1 oscillation clock frequency
Possible 16-hit cascade connection with timer counter 0

Timer counter 2 : 8-bit x 1
(event count, pulse output, simple pulse width meausurement, PWM output, remote control carrier output,
one-shot timer output, trigger start PWM output, trigger start timer output)
Clock Source «weweesssseeene 1/2 of system clock frequency; 1/1, 1/2 of OSC oscillation clock frequency;
1/1 of X1 oscillation clock frequency; TCI input

Timer counter 3 : 8-bit x 1 (event count, pulse output, remote control carrier output, high-functional PWM output)
Clock Source «ewweesmsssenees 1/2 of system clock frequency; 1/1, 1/2 of OSC oscillation clock frequency;
1/1 of X1 oscillation clock frequency; TCI input
Possible 16-hit cascade connection with timer counter 2

Watchdog timer
I Serial Interface Serial : 8-bit x 1 (synchronous type)
Clock Source «ewweesssseeens 1/1, 1/2 of system clock frequency; SBT pin input
i I/O Pins I/0 35 | «Common use: 31  Specified pull-up resistor available : 27 (software programmable)
« Specified output architecture available : Nch open drain / push-pull : 31 (software programmable)
I AD nputs 10-bit x 8-ch. (with S/H)
i LCD 30 segments x 4 commons (1/2, 1/3, 1/4 duty)
I Zero-Cross Inputs 1
I

Special Ports
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Buzzer output (1 kHz, 2 kHz, 4 kHz : fosc = at 4 MHz)
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MN15G1601 U

i Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition Unit
min typ | max
IDD1 fosc = 8 MHz (1/8 dividing) 18 35 mA
Operating supply current IDD2 fosc = 4 MHz (1/8 dividing) 12 25 mA
IDD3 fosc = 32.768 kHz (1/8 dividing) 9.0 20 HA
IDD4 fosc = 4 MHz (1/8 dividing) 0.3 0.6 mA
Supply current at HALT
IDD5 fosc = 32.768 kHz (1/8 dividing) 15 8.0 1A
IDD6 ACZ=1/2VDD, Ta=25°C 4.0 10 1A
IDD7 ACZ =1/2VDD, Ta=-40°C to +85°C 30 HA
Supply current at STOP
IDD8 Ta=25°C 1.0 HA
IDD9 Ta=-40°C to +85°C 5.0 uA
(Ta=-40°Cto +85°C,VDD =5.0V,VSS=0V)
I pin Assignment
IS e e B R T N S
[CHOCROURONONONONG]
FRFffisdnnnnsacs
A A A A
FILYIQLIILIBEENIS
SEG16 <—|49 32k— P62/TCO
SEG17 <—|50 31k— PBUSTART
SEG18 <«—|51 30k— P6O/NIRQ
SEG19 <«—|52 29k— P33/key7
SEG20 <—|53 28— P32/BZ/key6
SEG21 <—|54 27— P3UNTCl/key5
COMO «<—|55 26— P30/ACZ/key4
COM1 <—(56 MN15G1601 25— P23/SBT/key3
COM2 «—|57 24— P22/SBO/key2
COM3 «—|58 23|« P21/SBl/keyl
SEG22/ADO0 <—{59 22— P20/NSYNC/key0
SEG23/AD1 <—{60 21} P13/PWMO3
SEG24/AD2 <—|{61 20— P12/PWMO2
SEG25/AD3 <«—{62 19k— P11/PWMOL
SEG26/AD4 <—{63 18— P10/PWMO0
SEG27/AD5 <—{64 O 17— P03
“Nmswonr~o3dYTIYG
PEITTTIITETitreee
<2pSoozBgTNESEES
W
LQFP064-P-1414 *Lead-free
SupportTool Q
i In-circuit Emulator PX-ICE1500 + PX-PRB15G1601-L QFP064-P-1414
I EPROM Built-in Type Type MN15GP1601
ROM (x 8-hit) 16K
RAM (x 4-bit) 512

MACO0001DEM

Minimum instruction execution time 0.5 usat 1/4 frequency dividing (at 3.0V to 5.5V, 8 MHz)
1.0 usat 1/4 frequency dividing (at 2.4V to 5.5V, 4 MHz)
2.0 usat 1/8 frequency dividing (at 2.3V to 5.5V, 4 MHz)

LQFPOB4-P-1414 *Leatree

Package

Panasonic
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1 MN15G0202 , MN15G0402

I 7ype MN15G0202 MN15G0402
I Rom (x8-bit) 2K 4K
I RAM (x4-bit) 128 128
I Package SOP020-P-0300D *Leat-free
(Conventional Package) (SOP020-P-0300)
I Number of Instructions 103
I Minimum Instruction 0.5 us at 1/4 frequency dividing (at 3.0V to 5.5V, 8 MHz)
Execution Time 1.0 us at 1/4 frequency dividing (at 2.4V t0 5.5V, 4 MHz)
2.0 us at 1/8 frequency dividing (at 2.0V to 5.5V, 4 MHz)*
* The lower limit for operation guarantee for EPROM built-in typeis 2.3 V.
Interrupts * RESET «IRQL ¢ IRQ2 ¢ IRQ3
Timer Counter Timer counter 2 : 8-bit x 1 (pulse output, PWM output)
Clock Source «weweesssseeens 1/2, 1/8, 1/32, 1/128 of system clock; 1/1, 1/4, 1/16, 1/64 of OSC oscillation
clock
Timer counter 3 : 8-hit x 1 (pulse output, high-functional PWM output)
Clock Source - ewweesmsssenees 1/2 of system clock; 1/1, 1/25, 1/2* of OSC oscillation clock
Timer counter 2 can be cascade-connected.
Watchdog timer
i I/O Pins I/0 15 | +Commonuse: 11 « Specified pull-up resistor available : 7 (software programmable)
« Specified output architecture available : Nch open drain / push-pull : 11 (software programmable)
¢ 4-ch. LED direct drive available (15mA / 1.0 V)
I AD Inputs 10-bit x 4-ch. (with SH)
I Zero-Cross Input 1
i Special Ports Buzzer output (1 kHz, 2 kHz, 4 kHz : fosc = at 4 MHz)
i Notes Auto-Reset circuit selectable (none, circuit 1, circuit 2) (mask option)
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fosc = 8 MHz (1/8 dividing) 15 3.0 mA
Operating supply current
IDD2 fosc = 4 MHz (1/8 dividing) 12 25 mA
Supply current at HALT IDD3 fosc = 4 MHz (1/8 dividing) 0.3 0.6 mA
IDD4 ACZ =1/2VDD, Ta=25°C 3.0 10.0 HA
IDD5 ACZ =1/2VDD, Ta=-40°C to +85°C 20.0 HA
Supply current at SOTP
IDD6 Ta=25°C 1.0 HA
IDD7 Ta=-40°Cto +85°C 5.0 nA
Auto reset current consumption IDD8 4.0 8.0 nA

(Ta=-40°Cto +85°C,VDD =5.0V,VSS=0V)
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MN15G0202 , MN15G0402 U

I pin Assignment

() :Conventional Package

VDD 10 20 K——>P32/TCO/BZ/ key2
0sc1 2 19 K——>P31/NIRQ/ACZ / keyl
0sC2<———'3 18 K<—> P30/ NSYNC/ key0
VSS 4 17 &<—> NRST
POO<—> 5 16 <—> P23/ AD3
MN15G0202
POl<—>1 6 MN15G0402 15 &——> P22/ AD2
P2<——> 7 14 «—>P21/AD1
PO3<—>( 8 13 &«—> P20/ ADO
PWMOO/P1I0<———> 9 12 <—> P13/ PWMO3
PWMO1/P11<—> 10 11 k—> P12/ PWMO2
SOP020-P-0300D *Lead-free
(SOP020-P-0300)
Support Tool
I n-circuit Emulator PX-ICE1500 + PX-PRB15G0202 / 0402-SOP020-P-0300
i EPROM Built-in Type Type MN15GP0402 [ES (Engineering Sample) available]
Note) « Because of a special writing ROM (x 8-bit) 4K
system, only a particular -
writer model manufactured RAM (x 4-bit) 128
by Datal/O is applicable. Minimum instruction execution time 0.5 us at 1/4 frequency dividing (at 3.0V to 5.5V, 8 MHz)
* The mask option applies -
only to No auto reset circLit, 1.0 usat 1/4 frequency dividing (at 2.4V t0 5.5V, 4 MHz)
(No other options are set.) 2.0 us at 1/8 frequency dividing (at 2.3V t0 5.5V, 4 MHz)
Package SOP020-P-0300D *Lead-free

(Conventional Package)

(SOP020-P-0300)

MACO00002CEM
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1 MN15G0804

I 7ype MN15G0804
I Rom (x8-bit) 8K
I RAM (x4-bit) 512
I Package QFP044-P-1010E *Leat-free
I Number of Instructions 103
I Minimum Instruction 0.96 ms at 1/4 frequency dividing (at 2.4V to 5.5V, 32 kHz)
Execution Time 1.91 ms at 1/8 frequency dividing (at 2.0V to 5.5V, 32 kHz)*
* The lower limit for operation guarantee for EPROM huilt-in type is 2.3 V. Vrst when using auto reset.
Interrupts * RESET «IRQ1 *IRQ2 «IRQ3
Timer Counter Timer counter 0 : 8-bit x 1 (event count, pulse output)
Clock source - wwwsesmssseeees 1/2 of system clock frequency; RMO; TCO2; TCI input
Timer counter 1 : 8-bit x 1 (event count, pulse output)
Clock SOUrCE - esswesssesssenass 1/2 of system clock frequency; foutl; TCOO; fxi
Possible 16-hit cascade connection with timer counter 0
Timer counter 2 : 8-hit x 1 (event count, pulse output)
Clock source wwwesmssseeees 1/2 of system clock frequency; RMO; fxi; TCI input
Time base timer
Watchdog timer
34 |+ Common use: 34 « Specified pull-up resistor available : 34 (software programmable)

I /0 Pins 110

« Specified output architecture available : Nch open drain / push-pull : 34 (software programmable)

LCD

30 segments x 4 commons (1/2, 1/3, 1/4 duty)

Remote Control Output

Duty and period are variable.

Notes

284

Auto reset circuit selectable (mask option)

Panasonic MACO0003BEM



MN15G0804 U

i Electrical Characteristics

Supply current

Limit
Parameter Symbol Condition Unit
min | typ | max
IDD1 fxi = 32.768 kHz (1/8 dividing) when using multiply circuit 3.0 5.0 mA
Operating supply current -
IDD2 fxi = 32.768 kHz (1/8 dividing) 10 40 PA
Supply current at HALT IDD3 fxi = 32.768 kHz (1/8 dividing) 3 15 mA
IDD6 fxi = 32.768 kHz 2.0 5.0 PA
Supply current at STOP
IDD7 fxi = Stop 1.0 35 PA
Auto reset power cunsumption IDD9 3.0 6.0 PA
(Ta=-10°C to +60°C,VDD =3.0V,VSS=0V)
I pin Assignment 3
(82
N
088
o E % 8 Twon~SS
SOO0C g0 gLE
XZEZ2XXXXOQ0 |(7)
Saas3Ixacsy
FRRfEnanz52
PAQ/SEG21 <—| 34 22k—> VLC1/P40
P93/SEG20 <—{ 35 21k—> VLC2/P41
P92/SEG19 <—{ 36 20— VLC3/P42
POY/SEG18 <— 37 19— OUTC
POO/SEG17 <— 38 18— VSS
P83/SEG16 <—{ 39 MN15G0804 17— X0
P82/SEG15 — 40 16— XI
P81/SEG14 <—{ 41 15(—VDD
PS0/SEG13 <—{ 42 14— COMO
P73/SEG12 <—{ 43 O 13— Ccom1
P72/SEG11 <—| 44 12— COM2
N N M < 0©~oo o
OO MN O
590000000000
[y W W Iy Wy W I Ry W
HOOODODDDDD
39 AN IS MAIAOD
FEEEEfTELLEZ
O
QFP044-P-1010E *Lead-free
Support Tool
I In-circuit Emulator PX-ICE1500 + PX-PRB15G1604-QFP044-P-1010E
I EPROM Built-in Type Type MN15GP1604
ROM (x 8-hit) 16K
RAM (x 4-hit) 512

MACO0003BEM

Minimum instruction execution time

0.96 usat 1/4 frequency dividing (at 2.4V t0 5.5V, 32 kHz)

1.91 usat 1/8 frequency dividing (at 2.3V t0 5.5V, 32 kHz)

Package

QFPO44-P-1010E *Leatree

Panasonic
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B Development Support Tools
® AM1 (MN101) Series of 8-bit Microcomputers

AM1 (MN101C) Series AM14 (MN101D) Series AM13E (MN101E) Series

C Compiler and

ANSI C compiler with extensions for 8-bit microcomputers ( 8-bit internal computation and bit fields within chars)

Assembler
Debuggers C source code debuggers for Windows®
In-circuit emulator supporting real-time debugging with 224 KB ( 944 KB ) of ROM and 16 KB ( 64 KB ) of RAM, trace function,
Emulator . -
break functions, etc. ():MN101E Series
Middleware ADPCM codec - -

Software Simulator

Tool for debugging without the actual
machine (DebugFactory)

® AM2 (MN102) Series of 16-bit Microcomputers

AM22 (MN102H) Series
C Compiler and ) —
Assemrl;Ier ANSI C compiler with linear address space
Debuggers C source code debuggers for Windows®
Emulator In-circuit emulator supporting real-time debugging with emulation function for up to 1.8 megabytes

extended RAM.

@® AM3 (MN103) Series of 32-bit Microcomputers

AM30 (MN1030), AM32 (MN103S) Series AM33 (MN103E) Series

Compiler and

Conforms to ANSI C compiler

Assembler Conforms to EC++ compiler
Debuggers C source code debuggers for Windows®
Emulator In-circuit emulator supporting real-time debugging with 1 megabyte (256 kilobytes) of ROM and _
up to 4 megabytes (1 megabyte) of RAM, trace function, break functions, etc. [( ):MN1030 Series]

Onboard Onboard debugging environment providing real-time debugging of target device: Onboard debugging environment providing real-time
Debugger This product is effective for field debugging and final evaluation including analog characteristics. ?j&%%%:g?b%ﬁ?ﬁ;gﬂegrlf:tggén&rzc?i‘gglsa,yég?dmcatlon

. JPEG decoder / encoder, ADPCM codec,
Middleware JPEG decoder / encoder, ADPCM codec

MP3 decoder, AAC decoder,
MPEG4 decoder, USB host stack, G.726 codec

*1:This set includes a Computex debugger.

@ Operating Environment

SUN/SPARC Windows
98 / Me 2000/ XP
Compiler and ok O O
Assembler
Debuggers and
Emulator - o o
* The middleware is independent of operating environment. *1:Solaris 2.6 or later.
*2:In a DOS box.
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B Business Partner for Development Support Tools

® AM1 (MN101) Series of 8-bit Microcomputers

Tool Name Model Number Description Developer
Uni STAC Set consisting of in-circuit emulator for MN101C series plus
Watchpoint debugger for Windows® 95 / 98 / NT. Sophia Systems and Technology
- MN101C Series Target probe selections for emulation is option.
In-circuit Emulators

Recommended POD

Yokogawa Digital Computer Corporation

PJ110 Body : AD250 ogawa L
Requires PU952 POD common unit. Advice division

Parallel flash memory Y1000-8T Gang programmer that supports parallel write operations. Weve Technology Co., Ltd.
gang programmer Sales Department
Onboard flash memory . . . Interface Co., Ltd.
gang programmer ITF2000 Gang programmer that supports onboard serial write operations. System Instruments Division
Flash on-board NET IMPRESS ) L ) Yokogawa Digital Computer Corporation
serial programmer AF220/AF210 General-purpose in-circuit programmer for flash microcomputer. Instruments Business Div.
Flash parallel AF9708/9709 Parallel (independent write, gang)/Programmer that supports onboard | ANDO Corporation
Jon-board serial programmer AF9723(Gang) serial write operations. (Flash Support Group, Inc.)

CPU Evaluation Board

AM1 STARTER KIT

This CPU evaluation board supports evaluation of AM1 (MN101C/E)
applications over a USB
connection and includes both a compiler and a debugger.

Onboard Debugging
Environment

AM1 debug Probe

Onboard debugging environment that supports debugging when connected
to the AM1 (MN101C/E) microcontroller in a target system

Includes a device that already has debugger and monitor routines
downloaded and can be connected over a USB connection that does not
require a separate power supply.

OBJECT Co., Ltd.

® AM22 (MN102H) Series of 16-bit Microcomputers

Tool Name Model Number Description Developer
P Set consisting of in-circuit emulator for MN102H series plus i
In-circuit Emulators MN102H-G Watchpoint debugger for Windows® 95 / 98 / NT. Sophia Systems and Technology
Parallel flash memory Y1000-8T Gang programmer that supports parallel write operations. Weve Technology Co., Ltd.
gang programmer Sales Department
Onboard flash memory ITF2000 Gang programmer that supports onboard serial write operations. Interface Co., Ltd. L
gang programmer System Instruments Division
Flash on-board NET IMPRESS ) L : Yokogawa Digital Computer Corporation
serial programmer AF220/AF210 General-purpose in-circuit programmer for flash microcomputer. Instruments Business Div.
Flash parallel AF9708/9709 Parallel (independent write, gang)/Programmer that supports onboard | ANDO Corporation
Jon-board serial programmer AF9723(Gang) serial write operations. (Flash Support Group, Inc.)

® AM30 (MN1030), AM32 (MN103S) Series of 32-bit Microcomputers

Tool Name Model Number Description Developer
GNU Pro C/C++ compiler based on GNU gcc plus simulator/debugger. Red Hat, Inc.
C Compilers
GNU C/C iler for developing high- d, )
exeGCC compact ;;;:g;%‘degygtren?;e oping high-spee Kyoto Micro Computer Co., Ltd.
UniSTAC Set consisting of in-circuit emulator for MN103 series plus Watchpoint
In-circuit Emulators debugger for Windows® 95 / 98 / 2000 / NT. Sophia Systems and Technology

MN103 series

MN1083 series support available as option.

Parallel flash memory

Weve Technology Co., Ltd.

Y1000-8T Gang programmer that supports parallel write operations.
gang programmer g prog PP P P Sales Department
Onboard flash memory ITF2000 Gang programmer that supports onboard serial write operations. Interface Co., Ltd.
gang programmer System Instruments Division
Flash on-board NET IMPRESS . TR ) Yokogawa Digital Computer Corporation
serial programmer AF220/AF210 General-purpose in-circuit programmer for flash microcomputer. Instruments Business Div.
Flash parallel AF9708/9709 Parallel (independent write, gang)/Programmer that supports onboard | ANDO Corporation
Jon-board serial programmer AF9723(Gang) serial write operations. (Flash Support Group, Inc.)

ROM Emulators

PARTNER-ET II

High-speed download at 4 MB/s. Including hardware break functions matching for in-circuit
emulators, real-time trace functions, etc. PC card, PCl and LAN interfaces are standard
equipment. Includes industry standard source level debugger, PARTNER-ETII / Win.

Kyoto Micro Computer Co., Ltd.

Programmer Adapter

FLS344CSP-103F33

Conversion adapter for connecting a MN103SF33N
flash microcomputer to a Flash programmer.

Sunhayato Corporation

X Business Partner addresses appear the following page.
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® AM3 (MN103) Series of 32-bit Microcomputers

Tool Name Model Number Description Developer
GNU Pro C/C++ compiler based on GNU gcc plus simulator/debugger. Red Hat, Inc.
C Compilers
exeGCC GNU C/C++ compiler for developing high-speed,

compact embedded systems.

ROM Emulators

PARTNER-ET II

High-speed download at 4 MB/s. Including hardware break functions matching for in-circuit

emulators, real-time trace functions, etc. PC card, PCl and LAN interfaces are standard equipment.

Includes industry standard source level debugger, PARTNER-ETII/Win.
JTAG support available with special-purpose option kit.

Kyoto Micro Computer Co., Ltd.

Onboard Debugger

PARTNER-J

USB 2.0 support is standard and models that support LAN connection are also
available.

Ultrahigh-speed JTAG ICE supports 3 MB/s high-speed downloading.
High-capacity trace memory (up to 18 Mbits)

3 Business Partner addresses appear the following page.

® Common C

omponents

Tool Name

Model Number

Description

Distributor

Surface Mount

PRB-TETxxxLFxx:

Sockets manufactured by Tokyo Eletech Corporation

Sockets that can be mounted directly

Sockets

PRB-SKTxxxQFxx:

above a flat foot pattem.

Daimaru Kogyo,Ltd.

Technical inquiries: panax@mecse.mec.mei.co.jp

Sockets manufactured by Yamaichi Electronics Co., Ltd.

® Package - Surface Mount Socket

Manufacturer Package Catalog Number Socket Manufacturer Catalog Number
QFP044-P-1010 PRB-SKT44QF10 1C149-044-%24-%5
QFP064-P-1414 PRB-SKT64QF 14 1C149-064-*%27-%5
QFP064-P-1818 PRB-SKT64QF 18 1C149-064-1KS-10883
Yamaichi QFH080-P-1212 PRB-SKT80QF12 1C149-080-*30-35%
Electronics QFH080-P-1414 PRB-SKT80QF 14 1C149-080-*16-%5
Co., Ltd. QFP084-P-1818 PRB-SKT84QF 18 1C149-084-1KS-10884-
QFH100-P-1414 PRB-SKT100QF 14 1C149-100-%25-%#5
QFP100-P-1818 PRB-SKT100QF 18 1C149-100-1KS-10804B
QFP128-P-1818 PRB-SKT128QF 18 1C149-128-#33-%5%
QFH048-P-0707 PRB-TET48TH07 HQPACK048SD, NQPACK048SD
PRB-TET48THO07-SL HQPACK048SD, NQPACK048SD-SL
QFH064-P-1010 PRB-TET64TH10 HQPACK064SD, NQPACK064SD
PRB-TET64TH10-SL HQPACKO064SD, NQPACKO064SD-SL
LQFP064-P-1414 PRB-TET64LF14 HQPACKO064SA160 , NQPACK064SA160
PRB-TET64LF14-SL HQPACKO064SA160, NQPACK064SA160-SL
QFH080-P-1212 PRB-TET80TH12 HQPACK080SD, NQPACK080SD
TQFP080-P-1212 PRB-TET80TH12-SL HQPACK080SD, NQPACKO080SD-SL
LQFP080-P-1414 PRB-TET80LF14 HQPACK080SB160, NQPACK080SB
PRB-TET80LF14-SL HQPACKO080SB160, NQPACKO080SB-SL
E?eI;ZZh LQFP100-P-1414 PRB-TET100LF14 HQPACK100SD, NQPACK100SD

Corporation

PRB-TET100LF14-SL

HQPACK100SD, NQPACK100SD-SL

QFP100-P-1818

PRB-TET100QF18

HQPACK100SB, NQPACK100SB

PRB-TET100QF18-SL

HQPACK100SB, NQPACK100SB-SL

LQFP112-P-2020

PRB-TET112LF20

HQPACK112SB, NQPACK112SB

PRB-TET112LF20-SL

HQPACK112SB, NQPACK112SB-SL

TQFP128-P-1414

PRB-TET128LF14

HQPACK128SE, NQPACK128SE

PRB-TET128LF14-SL

HQPACK128SE, NQPACK128SE-SL

LQFP128-P-1818

PRB-TET128LF18

HQPACK128SD, NQPACK128SD

PRB-TET128LF18-SL

HQPACK128SD, NQPACK128SD-SL

QFP160-P-2828

PRB-TET160QF28

HQPACK160SB, NQPACK160SB

PRB-TET160QF28-SL

HQPACK160SB, NQPACK160SB-SL

QFP208-P-2828

PRB-TET208QF28H

HQPACK208SD306H, NQPACK208SD
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B Business Partner Address

REGION

\ BUSINESS PARTNER

TEL / FAX

URL / E-mail

@ Kyoto Micro Computer CO.,Ltd.

‘ Kyoto Micro Computer CO.,Ltd.

: +81-75-335-1050

TEL . .
Japan 2-44, Ooenakayama-cho, Nishikyo-ku, Kyoto-city, Kyoto 610-1104 Japan FAX :+81-75-335-1051 ‘ E-mail : mk-support@kmckk.co.jp
@® Computex Co.,Ltd.
Computex Co.,Ltd. Tairanbo-bldg., 432-13 Gojyobashihigashi4-chome TEL :+81-75-551-0528 URL : http://www.computex.co.jp/
Japan Higashiyama-ku Kyoto-city Kyoto 605-0846 Japan FAX :+81-75-551-2585 E-mail : sales@computex.co.jp
@ Sophia Systems Co.,Ltd.
. Nohan Corporation TEL :+1-408-866-1820 | y gL : hitp://www.nohau.com
North America or +1-888-88NOHAU(+1-888-886-6428) Al -
51E. Campbell Ave Campbell, CA USA 95008 FAX :+1-408-378-7869 E-mail : sales@nohau.com
Chi EmDoor T E L : +86-755-25862295/25862371 | U R L : http://www.emdoor.com
ina Room 17G, Unit A, Zhenye Plaza, No.2014 Baoan Nan Road, Shenzhen China 518008 | F A X : +86-755-25863274 | E-mail : sam@emdoor.com
Tai SuperLink Technologies TEL:+886-2-2698-34-56 | UR L : http://www.superlink.com.tw/
aiwan 3F-8, 77 Shin-Tai-Wu Road Sec.1, Shi-Shih Taipei Hsien, Taiwan 221 F AX:+886-2-2698-35-35 | E-mail : sulin@superlink.com.tw
p
Hankook MDS TEL :82-2-2645-0386 URL : http://www.hkmds.com/
Korea Unico B/D 7F, #907-18 Mok-5-dong Seoul Yangchon-gu South Korea 158-055 FAX :82-2-2649-8290 E-mail : kangyoung@hkmds.com
= Antycip TEL :+33-1-39611414 URL : http://www.antycip.fr
rance 98 ter, Boulevard Hellos-Boite, Postale 111-F-95103 Argenteuil Cedex France 95103 | FA X :+33-1-30762973 | E-mail : akkouche @antycip.fr
1 +44-1280-700262 : : .di insight.co.
U.K. Direct Insight St.James Road Brackley Northants England NN137XY ;E)IZ . :44-1280-700577 LEJ_E;‘” : 2324%’21&3&?:.3?5‘3?&0 uk
Sightsys TEL :+972-3-922-2771 URL : http://www.sightsys.co.il
Israel 7 Imbar St., Kiriat Arie Petah-Tikva Israel 49511 FAX :+972-3-922-2059 | E-mail : dani@sightsys.co.il
. Flash Technology TEL :+065-6749-6168 URL : http://www.flashtech.com.sg
Singapore No.61 Kaki Bukit Avenue 1, #04-15, Shun Li Industrial Park Singapore 417943 FAX :+065-6749-6138 | E-mail : flashsgp @pacific.net.sg
North Indi Trident Infosol TEL :+91-80-224-5037 URL : http://www.tridentinfosol.com
orth India #401/412, Ranka Park, 5-Lalbagh Road Bangalore India 560 027 FAX :+91-80-229-1566 | E-mail : tridentb@vsnl.com
. Steffi Smile Agencies X S .
South India 68, 14th Main Road Park, 5-Lalbagh block, G.E.F. Post, Bangalore India 560 026 TEL :+91-80-642-009 | E-mail : rameshwarbandi@vsnl.com
Sophia Systems Co., Ltd. TEL :+81-44-989-7110 URL : http://www.sophia-systems.co.jp/
Japan Kawasaki-Shi, Kanagawa 215-8588, Japan FAX :+81-44-989-7014 | E-mail : intsales@sophia-systems.co.jp
@ Red Hat, Inc.
USA. (591 Varsity Drive Raleigh, NG 27606 LEL o954 3700 | URL - http/www.rednat.comy
Red Hat K.K. TEL :+81-3-6406-9900 URL : http://www.jp.redhat.com/
Japan Shin-Roppongi Bldg. 6,7F 7-15-7 Roppongi, Minato-ku Tokyo 106-0032 Japan FAX :+81-3-6406-9901 E-mail : embedded@jp.redhat.com
@ Yokogawa Digital Computer Corporation
North Yokogawa Digital Computer Corporation of America TEL :+1-408-244-1932 URL : hitp://www.ydcusa.com
America 3777 Steven Creek Blvd. Suite 240 Santa Clara, CA 95051 U.S.A. FAX :+1-408-244-1881 E-mail : sales@ydcusa.com
Ashling Microsystems Limited Intec 2, Wade Road, Basingstoke, TEL :+44-1256-811998 URL : http://www.ashling.com/advice/
Europe Hants.RG24 8NE U.K. FAX :+44-1256-811761 E-mail : advice @ash-uk.demon.co.uk
KM Data Inc. TEL :+82-2-3281-0333 URL : http://www.kmd.co.kr
Korea 505-2, DaeRyung Techno-Town, 327-24, Gasan-dong Kumcheon-Gu, Seoul, Korea FAX :+82-2-3281-3117 E-mail : kmdata@kmd.co.kr
Japan Yokogawa Digital Computer Corporation TEL :+81-42-333-6222 URL : !:1“ e:;/wmv.ydc.co.jp/
other' countries | Keio-Fuchu 1-chome building 1-9 Fuchu-cho, Fuchu-shi Tokyo, 183-8540 Japan FAX :+81-42-352-6107 E-mail : info@advice.ydc.co.jp
@ Interface Co., Ltd.
Japan Interface Co., Ltd. TEL :+81-42-528-8651 URL : http//www.itf.co.jp
2-1-132 Edakubo-bldg. 2F, Nishiki-cho, Tachikawa-shi Tokyo, 190-0022 Japan FAX :+81-42-528-8652 E-mail : sales@itf.co.jp
@ Sunhayato Corporation
TEL :+81-3- -041 RL : hitp: .sunh.
Japan ‘ 3-40-1 Minamiootsuka Toshima-ku, Tokyo 170-0005 Japan FAX - 121222828182 ‘ LEJ_ma“ . aggé{grw@‘f\gﬁﬁﬂa%ﬁ%g%p/
@ Daimaru Kogyo,Ltd.
1 +81-6-6244-6672 RL : hitp: .dai ki .CO.j
Japan ‘ Kounoike-bldg., 3-6-1 Kitakuhou-cho Chuo-ku, Osaka-city 544-0057 Japan L e ‘ AR daf’k{,’;vn";“éggmg;_“ngfg o-cojp/
@® Communication and Technology Systems, Inc. [C.A.T.S.,INC.]
Communication and Technology Systems, Inc. TEL :+1-408-971-6253 URL : http://www.zipc.com/
US.A 111N. Market Street, suite 1000-17 San Jose, CA 95113-1101, U.S.A. F A X :+1-408-288-4633 E-mail : info@zipc.com
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REGION | BUSINESS PARTNER TEL / FAX URL / E-mail
@ ANDO Corporation
North FXP LIMTED, INC.Mr.Geary Africa TEL :+1-310-204-5141 E-mail : holepack@aol
America 2265 WESTWOOD BLVD #588, LOS ANGELS, CA 90064 FAX :+1-310-815-9773 -mail = holepack@aol.com
ANDO EUROPE B. V. (HEADQUARTERS) TEL :+31-0-20-6981441 Lo )
Europe Dalsteindreef 57-77 1112 XC Diemen The Netherlands FAX :+31-0-20-6998938 | E'mail : miyazaki@ando.nl
K SEOUL ELECTRONICS CO.,LTD. TEL :+82-2-394-5451 E-mail - skvhvund @ unitel.co.k
orea 222-2 HONGJE-DONG, SEODAEMOON-KU, SEOUL FAX :+82-2-394-5452 -mail -+ skyhyun4 @unitel.co.kr
Japan Flash Support Group, Inc. TEL :+81-53-428-8383 URL : http//www.j-fsg.co.jp
other' countries | 9162-1 Miyakoda-cho, Hamamatsu-shi, Shizuoka, 431-2102 Japan FAX :+82-53-428-8377 E-mail : support@j-fsg.co.jp
@® Wave Technology Co., Ltd.
Japan Wave Technology Co., Ltd. TEL :+81-3-5304-1885 URL : http://www.y1000.com
1-17-12 Ritz Hatsudai-bldg. 7F, Honmachi, Shibuya-ku Tokyo, 151-0071 Japan FAX :+81-3-5304-1886 E-mail : sales@y1000.com
@® OBJECT Co., Ltd.
Japan 3rd Floor, Mori New Bldg. 1-3-1 Hotarugaike Higashimachi, Toyonaka, Osaka 560- TEL :+81-6-6844-1747 URL : http;/www.OBJECT.jp
0032, Japan FAX :+81-6-6844-1760 E-mail : info@object.co.jp

B For Inquiries

@ http://panasonic.co.jp/semicon/micom/
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SALES OFFICES

H NORTH AMERICA H ASIA
® U.S.A. Sales Office: ® Singapore Sales Office:
Panasonic Industrial Company [PIC] Panasonic Semiconductor Sales Asia [PSCSA]

* New Jersey Office:
2 Panasonic Way Secaucus, New Jersey 07094, U.S.A.
Tel: 1-201-348-5257 Fax:1-201-392-4652
¢ Chicago Office:
1707 N. Randall Road Elgin, lllinois 60123-7847, U.S.A.
Tel: 1-847-468-5720 Fax:1-847-468-5725
¢ San Jose Office:
2033 Gateway Place, Suite 200, San Jose, California
95110, U.S.A.
Tel: 1-408-487-9510 Fax:1-408-436-8037
¢ Atlanta Office:
1225 Northbrook Parkway Suite 1-151 Suwanee, Georgia
30024, U.S.A.
Tel: 1-770-338-6953 Fax:1-770-338-6849
¢ San Diego Office:
9444 Balboa Avenue, Suite 185, San Diego, California
92123, U.S.A.
Tel: 1-858-503-2910 Fax:1-858-715-5545

® Canada Sales Office:

Panasonic Canada Inc. [PCI]
5770 Ambler Drive 27 Mississauga, Ontario L4W 2T3,
Canada

300 Beach Road, #16-01, the Concourse, Singapore
199555, the Republic of Singapore
Tel: 65-6390-3688  Fax:65-6390-3689

® Malaysia Sales Office:

Panasonic Industrial Company (M) Sdn. Bhd. [PICM]
e Head Office:
15th Floor, Menara IGB, Mid Valley City, Lingkaran Syed
Putra, 59200 Kuala Lumpur, Malaysia

Tel: 60-3-2297-6888  Fax:60-6-2284-6898
¢ Penang Office:
Suite 20-07,20th Floor, MWE Plaza, No.8, Lebuh Farquhar,
10200 Penang, Malaysia

Tel: 60-4-201-5113  Fax:60-4-261-9989
* Johore Sales Office:
Menara Pelangi, Suite8.3A, Level8, No.2, Jalan Kuning,
Taman Pelangi, 80400 Johor Bahru, Johor, Malaysia

Tel: 60-7-331-3822  Fax:60-7-355-3996

® Thailand Sales Office:

Panasonic Industrial (Thailand) Ltd. [PICT]
252-133 Muang Thai-Phatra Complex Building, 31st Floor
Rachadaphisek Road, Huaykwang, Bangkok 10320,
Thailand

Tel: 1-905-238-2243 Fax:1-905-238-2414 Tel: 66-2-693-3400 to 3421 Fax:66-2-693-3422 to 3427
H LATIN AMERICA ® Philippines Sales Office:
® Mexico Sales Office: Panasonic Industrial Sales Philippines [PISP]

Panasonic de Mexico, S.A. de C.V. [PANAMEX]
Amores 1120 Col. Del Valle Delegacion Benito Juarez
C.P. 03100 Mexico, D.F. Mexico

Tel: 52-5-488-1000 Fax:52-5-488-1073
e Guadalajara Office:
Sucursal Guadarajara Av. Lazaro Cardenas 2305 Local
G-102 Plaza Comercial Abastos; Col. Las Torres
Guadalajara, Jal. 44920, Mexico

Tel: 52-3-671-1205 Fax:52-3-671-1256

©® Brazil Sales Office:

Panasonic do Brasil Ltda. [PANABRAS]
Caixa Postal 1641, Sao Jose dos Campos, Estado de Sao
Paulo, Brasil

Tel: 55-12-3935-9000 Fax:55-12-3931-3789

H EUROPE

® Europe Sales Office:
Panasonic Industrial Europe GmbH [PIE]
¢ Germany Sales Office:
Hans-Pinsel-Strasse 2 85540 Haar, Germany
Tel: 49-89-46159-119  Fax:49-89-46159-195

102 Laguna Boulevard,Bo.Don Jose Laguna Technopark,
Santa. Rosa, Laguna 4026, the Philippines
Tel: 63-2-520-8615  Fax:63-2-520-8629

® China Sales Office:

Panasonic Industrial (Shanghai) Co., Ltd. [PI(SH)]
Floor 12, China Insurance Building, 166 East Road
Lujiazui, Pudong New District, Shanghai 200120, China

Tel: 86-21-6841-9642 Fax:86-21-6841-9631
Panasonic Industrial (Tianjin) Co., Ltd. [PI(TJ)]
Room No.1001, Tianjin International Building 75, Nanjin
Road, Tianjin 300050, China

Tel: 86-22-2313-9771  Fax:86-22-2313-9770
Panasonic SH Industrial Sales (Shenzhen) Co., Ltd.

[PSI(SZ)]

e Shum Yip Centre Office:
25F, Shum Yip Centre, #5045, East Shennan Road,
Shenzhen, China

Tel: 86-755-8211-0888  Fax:86-755-8211-0970
Panasonic Shun Hing Industrial Sales (Hong Kong)
Co., Ltd. [PSI(HK)]
11th Floor, Great Eagle Center 23 Harbour Road,
Wanchai, Hong Kong

Tel: 852-2529-7322  Fax:852-2865-3697

® Taiwan Sales Office:

Panasonic Industrial Sales (Taiwan) Co.,Ltd. [PIST]
¢ Head Office:
6F, 550, Sec. 4, Chung Hsiao E. RD. Taipei 110, Taiwan
Tel: 886-2-2757-1900 Fax:886-2-2757-1906
e Kaohsiung Office:
6th Floor, Hsin Kong Bldg. No.251, Chi Hsien 1st Road,
Kaohsiung 800, Taiwan
Tel: 886-7-346-3815  Fax:886-7-236-8362

©® Korea Sales Office:

Panasonic Industrial Korea Co., Ltd. [PIKL]
Kukje Center Bldg. 11th Floor, 191 Hangangro 2ga,
Youngsan-ku, Seoul 140-702, Korea

Tel: 82-2-795-9600  Fax:82-2-795-1542

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.
Nagaokakyo, Kyoto 617-8520, Japan
Tel:075-951-8151

http://panasonic.co.jp/semicon/e-index.html
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