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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 technologies described in this book
and controlled under the "Foreign Exchange and Foreign Trade Control Law" is to
be exported or taken out of Japan.

(2) The technical information described in this book is limited to showing representa-
tive characteristics and applied circuit examples of the products. It does not consti-
tute the warranting of industrial property, the granting of relative rights, or the grant-
ing of any license.

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

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

e Special applications (such as for airplanes, aerospace, automobiles, traffic con-
trol equipment, combustion equipment, life support systems and safety devices)
in which exceptional quality and reliability are required, or if the failure or mal-
function of the products may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

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

(5) When designing your equipment, comply with the 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, redundant design
is recommended, so that such equipment may not violate relevant laws or regula-
tions because of the function of our products.

(6) When using products for which vacuum packing is required, observe the conditions
(including shelf life and after-unpacking stand-by time) agreed upon when specifi-
cation sheets are individually exchanged.

(7) No part of this book may be reprinted or reproduced by any means without written
permission from our company.

If you have any inquiries or questions about this book or our semicon-
ductors, please contact one of our sales offices listed at the back of this
book or Matsushita Electronics Corporation's Sales Department.
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How to Read This Manual

B 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.

B 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.

Product name

y

4

. MN155201 0
Minimum instruction Type 55201
execution time WROM (& bi x
TRAM (x4-bit) 128
I\ W umber of instructions 98
|nterrupls W inimum Instruction Execution Time 1.0ps (at4.5 to 5.5V, 8MHz)
A
Finterrupts < RESET  External (Key Interrupt is available) » Timer » Serial
W Timer Counter Timer Counter : 8-bit x 1 (Timer Output, Event Count)
IOCK SOUFCE ..............1/4, 1/16, 1/64 of P20 Pin Input, 1/2, 1/8, 1/32, 1/128 of System Clack
1/4, 1/16, 1/64 of X! Oscillation Clock
Interrupt Source ............Overflow of Timer Counter
K serial Interface Serial 0: 8-bitx 1 (Synchronous Type)
| /0 p 0 rts ClOGK SOUICE ........... System Clock, SBT Pin Input
3 K170 Poris|1/0 «Jointuse: 7+ LED Driver : 8 (15mA/1.0V)
« Pull-up Resistor available : 23+ Input/Output selectable : 23 (by -bit , Mask Option)
W Zero-cross Inputs 1
P a cka ge FNotes Crystal/ CR Oscillation selectable
FPackage SDIP028-P-0400/SOP028-P-0375/QFH032-P-0707
- K Electrical Characteristics
Supply Current
Onerating Supply Gurrent D1 fosc=8MHz To | mA
perating Suppl iop2 fosc=2MHz 25 | mA
Supply Current at STOP 1DD3 | at no Auto-reset (Oscillation halt) 5 pA
Supply Current at HALT 1DD4 fosc=8MHz 3 | mA
s t '[ | (Ta=—20 to +70°C, VDD=5.0V, VSS=0V)

- Support Tool

Fin-Circuit Emulator

PX-ICE1500 + PX-PRB155201

TEPROM built-in Type

Use MN15P5402 in SDIP028-P-0400 or SOP028-P-0375 package.

3 IPin Configuration

Electrical characteristics
and pin configuration

LED Drver Pin
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MN155201
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B Description

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

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

@ Interrupts
Interrupts are listed by source.
When jointly used, values are separated by a slash (“/”).
The number of sources indicated in the list is the total number except RESET.
@® 1/O ports
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
Development status may be either “in production” (no indication), “ES (Engineering Sample)
available”, or “Under Development”.
Specifications may vary slightly from the chip described. Please consult our sales staffs.

H Note!

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









M 4-bit 1-chip Microcomputer MN1500 Series Family

G e e
e e “mef
w i e e
10 | 4555 SDIP028-P-0400
MN155201 2K 128 |23 | 10 | 4533 8-bitx1 | 8-bitx1 SOP028-P-0375 | 16
: 0-5. QFH032-P-0707
19 | 26+55
MN150401 4K 30 |54 | 40 |2255 8-bitx2 | 8-bitx1 QFP0B4-P-1414 | 18
244 | 2255
19 | 2655
MIN150202 2K 128 |32 | 40 |22-55 g-bitx2 | 8-bitx1 QFPO44-P-1010 | 20
244 | 2255
19 | 2655
MIN150402 4 320 |32 | 40 |2255 8-bitx2 | 8-bitx1 QFP044-P-1010 | 20
244 | 2255
19 | 2655
MN150602 6K 320 |32 | 40 |22-55 8bitx2 | 8-bitx1 SDIP042-P-0600 | 20
244 | 2255
095 |27-55
MN150837 8K 512 33 | 191 | 1855 8-bitx2 | 8bitx1 QFP044-P-1010 | 22
122 | 1855
095 | 2755
MN151233 12K 512 |54 | 191 | 1855 8-bitx2 | 8-bitx1 QFP0B4-P-1414 | 24
122 | 1855
MN155202 2K 128 |21 | }O 2588 g-bitx1 | 8-bitx1 SDIP028P- 000 | 26
10 | a5.55 SDIP028-P-0400
MIN155402 4K 192 |21 | 1) 4533 g-bitx1 | 8-bitx 1 SOP028-P-0375 | 26
: 0-5. QFH032-P-0707
MN158418 4K 256 (56 | 20 |4555 8-bitx1 | 8-bitx1 SDIIP0G4-P-0750 | 28
| MN150413 4K 256 |26 | o3, | 25733 8-bitx2 | B-bitx1 QFP044-P-1414 | 30
N150813 8K 12 |26 | 5 |3833 8-bitx2 | B-bitx1 QFP044-P-1414 | 30
N156851A1 ‘
; 1 45~5.5 8-bit x 1 :
| [High Speed 8K 32 |32 - oit 8-bit x 1 QFP084-P-1818 | 32
o 8 | 2555 16-bit x 1
| 095 | 4555
MN150810 8K 512 {40 | 191 | 25655 8-bitx2 | 8-bitx1 QFPOG4-P-1414 | 34
122 | 2255
, 11 | 4555
. . SDIP042-P-0600
MN150409 aK 2 |3 | 22 13055 8-bitx2 | 8-bitx1 OPMaEer 0000 | 3
| 11 | 4555
. . SDIP042-P-0600
| M 150609 6K s2 |3 | 22 | 3085 8-bitx2 | 8-bitx1 SDIPOSZP 0000 | 36
11 | 4555
. . QFPOBA-P-1414 | o1
MN150832 8K s2 [ | 22 13055 8-bitx2 | 8-bitx1 oty | 38
i 2-5. i
|MN152810 8K 30 |20 | 2 |4555 8-bitx1 | 8-bitx1 SDIP052-P-0600 | 40
MN152811 8K 256 |17 | 2 |4555 8-bitx1 | 8-bitx1 SDIP042-P-0600 | 42
] 20
MN150414 4K 26 |22 | 401836 8-bitx2 | 8-bitx1 SOP028-P-0375 | 44
20
| Mn150814 8K 20 2| 40 1836 8bitx2 | 8-bitx1 SOP028-P-0375 | 44
T 8K + Table 20 . .
MIN151614 320 |22 | 40 |1836 8-bitx2 | 8-bitx 1 SOP028-P-0375 | 44
ROMBK | a
191 | 2655
{MN150404 aK 256 32 | 40 |2.2-55 8-bitx2 | 8-bitx1 QFPOBA-P-1414 | 46
244 | 2255
191 | 2655
N150804 8K 384 |32 | 40 |22-55 8-bitx2 | 8-bitx1 QFPOB4-P-1414 | 46
244 | 2255
10 | 4555
. SOP020-P-0300
N150120*1 1K B 15| 40 | 2055 - - S r a0y | 48
10 | 4555
. SOP020-P-0300
N150222 2 % 15| 40 |20-85 8-bitx 1 - A Tpoau 1150
10 | 4555
| MN150831 8 | 512 |33 | 191 |18-55 8-bitx2 | 8-bitx1 QFP044-P-1010 | 52
944 | 1855
‘ 10 | 45-55
1 MN151630 16K 512 |54 | 1.91 |2655 8-bitx2 | 8-bitx1 QFPOB4-P-1818 | 54
1528 | 22-55

*1 under development




M 4-bit 1-chip Microcomputer MN1700 Series Family

M RAM Speed: 5| Timero Ky o
10 (x 4bit) Hs)- 1~ Counter. | ’ ‘Package\f‘ S
256 + 05 | 45%5. PP SDIP0B4-P-0750
Stack9 | 97 | 916 |27.55 | 9 | 8bitx2 | Bbitx2 -4 - - QFP064-P-1818
] 512+ 05 | 4555 . . SDIIP064-P-0750
| MN170801 8K Stack96 | O7 | 916 | 2.7-55 | 9 | 8bitx2 p 8bitx2 |- |- - QFP0B4-P-1818
896 + 05 | 4555 . . SDIP0B4-P-0750
MN171601A 6k | (b ls7 | S5 10322 9 | ebitx2 | 8bitx2 | - | - | - opoed-p-are
S MNT71202 12K 896+ | 5p | 05 | 45951 o | gpitxa | gbitx2 | - | O - SDIP064-P-0750
A Stack 96 916 | 2.7-55
MN171602 ok | S6r. 156 | 5 1 a88% 1 9 | gitx2 | sitx2 |- O] - SDIP064-P-0750
' 512 4 0.5 45-5.5 Remote Control
i) MN170803A 8K 52 1.0 3.0~5.5 9 8-bitx 2 8-bitx2 | O | — | O | Transmission/ | QFP084-P-1818
o Stack 96 916 | 2.2~55 Reception
896 + 0.5 45-55 Remote Control
MN171603 16K 52 1.0 3.0~5.5 9 8-bit x 2 8-bitx2 | O | — | O | Transmission/ | QFP084-P-1818
Stack 96 916 | 22-55 N Reception
: SDIP0B4-P-0750
/D FLP + LCD| MN170804 K| o2t s | 08 128831 9 | sitx2 | saitx2 [O| - | - Qrpocd-p-1518
" | MN171604 1ok | St lss | &% | 4532 9 | sbitx2 | sbitx2 (O] - | - SDIPoaP 0750
‘ 896 + 05 | 4555 Remote Control
MN171608 16K 34| 30 |[2555| 7 | 8bitx2 | 8bitx1 | — | — | O | Transmission/ | QFP064-P-1414
Stack 96 91.6 2.5~5.5 Reception
Remote Control
: 16K + Table| 896 + 227 | 20-36 . A Co
MN171609 ROM4K | Stack9s | 92 | 916 | 20-36 9 8-bitx2 | 8-bitx2 | - | - | O g{reacréspr&s:mn/ QFP084-P-1818
Mn72ate | 16K Table| 896+ ge | 08 | 25351 9 | gbitx2 | sbitx2 | - | O - QFP084-P-1818
MIN173222 32K W0g: 76 | 033 12508 9 | sbitx2 | Bbitx2 | - (O - QFP0B4-P-1818
« 084 | 36-55
1536 + " - | _ | TONE Output o
MN170805 8K Stokds | 73| 188 | 2555 | 9 | sbitx2 | ehitx2 | O DTV Outout | OFP084-P-1818
084 | 36-55
1920 + » » | _ | TONE Output o
MN171605 16K | Sokas | 73| 168 | 2585 9 | ebitx2  bitx2 | O DM oubut | OFPO84-P-1818




M 8-bit 1-chip Microcomputer MN1870 Series Family

2 i # gt b, 3 i it S b 4 Hw i
2 MN187124 12K s84 |54 | 0477 145851 0 | gaitxa | sbitx2 |- O - E%E%gmmi SDIPOSA-P-0750 | 7
MN187164 16K s12 | 54| 037 | 8533 1 40 | sbitxs4 | sbitx2 | - |O| - Egn%%?g%mm' SDIPOBEP-0750 | 74
MIN187204 20K 640 |54 | 047 1 45881 4o | gbitxa | sbitx2 |- |0 - S%&?Kg‘;m SDIPOSAP-0750 | 7
: MN187244 24K 768 | 54 | 0477 1 25350 40 | gitx4 | sbitx2 | - [0 - E%%?R;gmm' SDIPOGAP-OT50. | 74
MN187324 32K 960 |54 | OSTT | 35551 q0 | gbitxa | 8bitx2 | - | O - E:;n%%?ism SDIPOB4.POT50 | 74
| MN1871610 16K 1024 | 56 | 0857 1 35851 40 | gitx4 | sbitx2 O] - |O T:%LE%EIO%:EE?I QFP100-P-1818 | 80
MN1872410 24K 1536 | 56 | 057 | 3555 | 40 | gbitx4 | 8bitx2 [O| - |O E%E%ﬁ%?w QFP100-P-1818 | 80
MN1873210 32K 153 | 56 | 0557 | 3395 | 40 | gitx4 | sditx2 |O| - |0 Eﬁ%&%ﬁggf' QFP100-P-1818 | 80
MN1872456 24K 1536 | 56 01.227 gg:gg 10 | 8-bitx4 | 8-hitx2 | O O iiaﬁ%&i%?gg/m QFP100-P-1818 | 80
MN1873256 32K 1152 |56 | %47 13338 1 40 | sitxa | sbitx2 (O |- |O Er:aﬁ%ﬁ'o%o'g;r/m QFP100-P-1818 | 80
MN1871215 12K 384 |56 | 0T | 35551 0 | sbitxa | 8bitx2 O] - |O Eia:rﬁi?los?gg/m QFP084-P-1818 | 82
MIN1872423 24K stz | 73| 047 | 3385 1 46 | sbitxe | sbitx3 |O | O | - | RemoeComl gepggypygigr | g4
MN1873223 32K 1024 | 73| 047 123395 1 46 | gbitxe | sbitxa | O[O | - | RemoteComl| gepogy.pygigr | g4
MN1874023 40K 1004 | 73 0877 1 43381 16 | sbitxs | sbitx3 | O | O | - |Remotefoniol) epgeyp.qgiee | 84
MN1874823 48K 1024 | 73 | 05771 3395 | 46 | sbitxs | 8itx3 | O | o |~ |RemoteContol) gppogypqgigr | 84
MN1872457 24K 68 |57 | %7 | 3328 | 13 | eotixa | ebitx2 | O[O - | REOECOMON ofHoga-p-14148 | 8
MN1873260 32K 1152 | 53 | 0475 | 20-55 1 45 | govtix i e B QFS064-P-1414A | 90

selectable x 1

MN1871274°2 | 12K 25 | 21| 05 |4555 | 7 | 8bitx2 - O - | - | RemosContl) spipoaz-p-0g00 | 92
MN1871681*1 16K 320 | 21| 05 |45-55| 8 | 8-bitx2 | FCx1 |O| - | - gggggfgogm' SDIP042-P-0600 | 94
MN1873284*1 32K 640 | 21| 05 | 4555 | 8 | &hitx2 | KCx1 |O| - | - Egg%ﬂ?&"“"m SDIP042-P-0600 | 96
MN1871675 16K 320 | 29| 05 | 4555 | 8 | 8-bitx2 - ol-|- Egg"e‘;tgo?"“"' SDIP0B4-P-0750 | 98
MN 1873265 32K 480 | 29| 05 |4555| 8 | 8bitx2 - lol-]- Eg?e%‘go?""‘" SDIP0B4-P-0750 {100
MN1874083*1 40K 640 | 29| 05 | 4555 | 9 | &bitx2 | FCx1 |O| - |- agg‘e%tgoff“"‘" SDIP0B4-P-0750 | 102
MN1874085*1 40K 640 | 20| 05 | 4555 | 8 | 8bitx2 - ol~-1|- gggﬂeg;?ogom SDIP064-P-0750 | 104
. MN 1874876 48K 928 |46 | 05 |4555| 13 | sbitxz | GXT 1o | |- Egg‘e“’)‘go?]‘)““‘" SDIP064-P-0750 | 106
MN1874878 48K 928 |46 | 05 |4555 | 13 | sbitxz | EMXT Io | |- Egg‘e‘;‘t?oﬁ""“' SDIP0B4-P-0750 | 108
MN1876476 64K 928 |46 | 05 [4555 | 18 | sbivx2 | G To| - | - R toml spiposs-p-o750 | 110
MN1876478 64K 928 |46 | 05 |4555 | 13 | sbitxz | GXT 1o )~ Egg"e%‘goff"‘m' SDIP0G4-P-0750 | 112
MN1879682 96K 1248 | 50 | 0333 | 45-55 | 13 | sitx2 | SRIXT 1o |- Egg”e%‘goﬁm""' SDIP064-P-0750 | 114
MN 18708772 8K 256 |46 | 05 | 4555 | 7 | sbitx2 | Fex1 [O| - |- Eg'c';‘;‘t?o?"""' QFP064-P-1414 | 116
- MN187818 8K 153 |59 | 0 | 3323 ] 10 | BAXZ | gbitx2 | - |- |- T:r:acnris:ﬁsism/m QFPOB4-P-1414 | 118
% MN1871618 16K 768 |59 | 1O | 33250 qo | BBUXZ | gpitxo | - |- | - i%ﬁ%‘ﬂ?ﬁ'}" QFPOG4-P-1414 | 118

*1 under development
‘ 8 *2 ES (Engineering Sample) available



M 8-bit 1-chip Microcomputer MN1880 Series Family

ickage

-

W) e
MN188161 A28 1 10 | 1ebitxs | Soitxt - §Elgpg%%4gp1%isgo 122
MIN188321 32K a8 56 | 05 | 4S8 4o | qepitks | ShixT |- §EEP8%§4EP1%35§0 122
‘| MN188166 16K 384 |8 05 143851 41 | 16bitx6 | sbitx2 arposLpg1e 124
MN1882010 20K 512 |66 | D | 33380 41 | 16bitx6 | sbitx2 QFHO80-P-1212 | 128
: %N\;cg?fgzem 32K 528 |69 | O3 1298 41 46tk | sbitx2 | O QFP084-P-1818 | 128
Version] e
MIN1883210A 05 | 3.3-55 . .
| 22 Votage 32K 688 |60 | &5 | 33850 41 | 46hitx6 | sbitx2 | O QFHOB0-P-1414 | 128
| Mn1882414 24K ag 70| 051480 g1 | sehitxs | GUXZ | o QFP084-P-1818 | 132
MIN1883214 32K o8 70| O3 12820 41 [aeitxe | SAXZ O QFP0B4-P-1818 | 132
MN1882417 24K so0 |66 | O3 | a23E | 41 | tehitxs | GMXZ o QFHO80-P-1414 | 136
| Mn1883220 32K o502 |66 | 95 | 43831 41 | qebitxe | BRX2 o QFHOB0-P-1414 | 140
MN1884820 48K 20 o6 | 05 143231 41 | qebitxe | BRIX2 1o QFHO80-P-1414 | 140
MN1880023 | External | 704 | 73 8132%8 ggg% 11| 16-bitx6 | 8-bitx2 | O s 818 1aa
| mn18sas24 48K 928 | 73 gégég gg;gg 1| tebitxs | Shx2 1o arrogs b 1818|144
| MN1880024 External o28 |73 | 0200 | 25851 4 | qeitxs | GAIXZ | o e £ 1818 144
| MNG750165 16K 384 |52 | O3 | 43921 41 | 46bitx6 | 8bitx2 | O QFP084-P-1818 | 146
- | 6750245 24K si2 52| D2 14598 41 | 46bitx6 | 8bitx2 O QFP084-P-1818 | 146
MN6750325 32K 60 | 52| O3 143850 41 | 46hitx6 | sbitx2 | O QFP084-P-1818 | 146
| MN6750405 40K 768 |52 | O3 143981 41 | 4ewitx6 | sbitx2 | O QFPOB4-P-1818 | 146
MN6750326 32K 640 | 52| 05 | 405 41 | 4eitxs | sbitx2 | O QFP084-P-1818 | 148
MN6750406 40K 768 52| 05 | 4598 41 46tk | sbitx2 | O QFP084-P-1818 | 148
| MN6750566 56K 896 |52 | Do | 49221 41 | 164itx6 | sbitx2 | O QFP084-P-1818 | 148
Uer | \NG750646 64K 1024 |52 | 03 135051 41 | 16hitx6 | sditx2 | O QFP084-P-1818 | 148
| MNG750487 48K 896 | 70 01'2421729 gﬁgzgﬁg 13 fg'-bbi%txx% 8bitx2 | O ™l aFp100-p-1818 | 150
.7~5. -bit x 1
MN6750647 64K | 1024 | 70 01'%739 2755 | 13 | 1obix6 | sbitx2 | O Rl QFP100-p-1818 | 150
22 | 27-55 30-bit x 1
MN675048 64K 104 |75 01'23739 gﬁgzgﬁg 13 ;%'-bgi%txgs gbitx2 | O R ool | aFp100-P-1818 | 154
.7~5. -bit X 1
MIN675058 80K 1280 | 75 0}'2421%9 gﬁg:gﬁg 13 ;%—bgl}txx% 8bitx2 | O el | aFp100-P-1818 | 154
7~5. -bit x 1
| MN675029 32K 768 |61 | 020 122051 43 | q6itx7 | sbitx2 QFP084-P-1818 | 158
' | Mn675039 40K 1024 |61 | 020 | 4555 1 43 | 16bitx7 | B-bitx2 QFP084-P-1818 | 158
| wers0as 56K 1280 |61 | 020 145551 43 | 16bitx7 | 8-bitx2 QFP084-P-1818 | 158




M 8-bit 1-chip Microcomputer MN1860 Series Family

MN1860003 | External | 1088 | 85 | 027 ;‘}:g::g 23 186bt:}t42 ' G2 QFP100-P-1818 | 162
MN1860004 External | 1088 | 85 812;5 gg;gg 24 | Bbitxd | Bbix2 QFH100-P-1414 | 166
MN1866405 64K 1856 | 85 %é.; gg;gg 25 | Bhbitxd | Bbix3 QFH100-P-1414 | 170
W | e | s s | 0% | STE3| a5 | EAAG | S arser e |1mo
MN6755240 24K 704 | 93 Oq%? §§~§§ 24 | 16-bitx5 | 8-bitx2 QrP12aD-2828 1174
MN6755320 32K 1024 | 93 0(%'.?;23253 Zgggg 24 | 16-bitx5 | 8-bitx2 QrP12AD-2828 174
MNG6755486 48K 1024 | 95| 92 | 39221 o5 | JEBIXS | ghitx3 | O Qrp1oapasas s
MN675556 64K 153 | o5 | 925 | 30-D8 | o5 | IEBUXS | gpiys | o QFP128-P-1818 | 178
MN675567 72K o043 |95 | U2 | 30581 g | JBUXS T gpite2 O QFP100-P-1818 | 182
| MN675547 56K 153 |95 | 420 | 30-58 1 pg | IEDUXS | gpien | o QFP100-P-1818 | 182

M 8-bit 1-chip Microcomputer MN10100 Series Family

MN101C01D saks | akes (70t O | 25851 4g | BbilxS 829%;&;%%&%2 o QFS080-P-1414 | 186

MN101CO1GH | 4sk*3 | 2krs (70v| O | 33331 4g | BBUX9 e FCsehatl] O QFS080-P-1414 {186
s One UART selectable

MN101CO1A*4 | 32k*3 | 1sk'3 (708 Ob | 35851 4g | BbIXS Oneslzgistel)éc%bl%g QFS080-P-1414 | -
e One UART selectable

MNto1C1sF | oek:3 | 4k (70t3| Ob ) 23-55 1 4g | EDIXS neﬁ;(t})istel)éc?able{ o LQFP08O-P-1414A] —
T One UART selectablg

MN101CI5A® | 32k'3 | 1sKr3 |70t3| O 1 4888 g | BUXD On(?l;(t})istel)éc?abk;’g LQFPOBO-P-1414A| —
T One UART selectablg

MN101C027 16k'3 | 05K'3 (54r3| OL | 38551 g4 | BbIXS UAS}Z‘;&’&;NE) o LQFPOG4-P-1414 | 188

MN101C25*1 8k's | 05k |sara D 25950 44 | BbX3 UA?{}*’S‘;IQ;N&} o LQFPOG4-P-1414 | -

MN10ICI4AT | 32k*3 | 15K*3 |sax3| O 38881 44 | BbIX3 UAﬁ}bs‘;,;‘ctLble} o LQFP0B4-P-1414 | —

MN101C149°4 | 24k'3 | 15K*3 [543 OL 2858, ) BIX3 UAE}DS‘;;‘CAME‘ o LOFPOB4-P-1414 | -

MN101CT47*1 | 16K*3 | 05Kk'3 [543 O | 4585 1 gy | BbIXS | BOUXT o LQFP0B4-P-1414 | -

MN101G145*4 | 8k*3 | osk3 [543 Ob | A8-88 ) 4y | BUX3 UAgfbsietleXctlbleJ LQFPOB4-P-1414 | —

MN1OTCIOA'T | 32k3 | 15k [s4tg| Db | 25551 47 | BbiXS Onem}ts;}egm' o LQFPOB4-P-1414 | —

MN101G100%4 | 24k*3 | 15k’ (543 O ) 35851 47 | BbitxS One%;\%i{sgeth,J o LQFPOBA-P-1414 | —

MN0TCTH741 | 16K*3 | 0sK'3 |a4xs| B | 35251 qq | Bbx3 One%;\giTts;egiable‘ o QFPO44-P-1010 | -

MNOICT15* | 8k*3 | 0skes |34 OL | 25850 4, | Bbix3 UAgit’s‘;g‘mlb,eJ o QFP044-P-1010 | -

10

*1 under development
*3 at single chip mode
*4 under planning



M 8-bit 1-chip Microcomputer MN10100 Series Family (Continue)

| | ¥y i

T 8bitx5 | Bbitx2

—— : : 01 | 4555 ‘ -
MN101C08C* | 48k*3 | 15k'3 |est3| &b | 2583 Bhitxs OneUARTselemble' ol-|- LOFPOBO-P-1414A] —
, . . ol 01 | 4555 8-bitx5 | 8bitx2
| mntotcosas | sk | 13 [egra] 1 8855 47 | BbIXS OneUARTseIecmbIel ol-|- LOFPO8O-P-1414A] —
. 8-bitx3
: ‘ . . | 01 | 4555 8-bitx 5
 ADeD/A | MN101C12G*4 | 128K*3 | 4K*3  |88"3 19 tX5 " one (€ selctable O | O | - LOFP100-P-1414 | —
122 | 2055 16-DItX 2 g UART sl
MN101C12F*4 | 96K*3 s egea| 01 | 4585 | qg | sbitxs | SRS E O ) LQFP100-P-1414 | —
122 2.0-55 16-bitx 2 Ong UART selectable
MN101C12D%4 |  64K*3 s |egrs] 01 | 4585 | yg | Bbitxs SRRSO o) LOFP100-P-1414 | —
122 | 20-55 16-Dit x2 16 ket
MNIOTCOACH | 483 | 1sk's |sova| O | 4865 | g | Babitxs | EKEL o) LOFP100-P-1414 | —
122 ) 2.0-55 T8-DItX 1 I UsRT sectble
MN101C049%4 | 24K*3 ks lsos| Ol | 4885 | g | 8bitxs o SRKS L o) LQFP100-P-1414 | -
1221 2.0-55 16-Ditx 1 One UART selectable
A/VZ;"FLP MNI1COsD"T | Gak3 | 1sked [ses| &L | 4888 | qg | sditxs [ SRR o] LOFPO80-P-1414A| —
192 | 20-55 16-Ditx 1 (e o seectabe
0.1 - 8-bitx5 |, SDitx3
MN101C0BA*1 |  32K*3 s 693 Ob - 18| EBUXS onerCsdecta © | O | - LOFPOBO-P-1414A] —
One UART selectable
M . " * 0.1 ~ 8-bitx 3 8-bitx 2
MNt01CO774 | 1ek*3 | 0sK'3 |53t Oof . 15| Bbitx3 OneUARTselectahle‘ olo|- LOFPOBA-P-1414 | —
R R a lraea| 04 - 8bitx3 | 8bitx2
MN101CO75*4 | 8K3 | 0.25k'3 |53+ O . 15 | Sbitx3 OneUAMemme’ olo|- LOFPOBA-P-1414 | —
R R 01 - 8-bitx3 | 8bitx2
MN101C039 24’3 | 15k3 |s7ea O - 13 | Bbitx3 OneUAmsemmJ ol- QFP100-P-1818B | 190
. R 04 - 8bitx3 | 8bitx2 "
MN101C03A ks | sk (57| OF - 13 | Bhbitx3 OneUARTseIeMable‘ ol - QFP100-P-1818B | 190

13 8-bit x 3 8-bitx 2

. . s |a7ea| 04
MN101C037"1 | 16K™3 | 1K'S 1873 45 16-bit x 1 OneUARTseIectabIe‘ ©

OFP100-P-1818B | -

8-bitx3 | 8-hitx2

i

2l

CADALCD | MN1OTCIGA'T | 32k | 15k (5703 O

i3

]
So | G gy b G g G | | | o
oo o ooy ol O OO T G| VOt oro

8bitx3 | 8bitx2
131 {6-bitx 1 [oneUtRT secib ©

13 | EDEX3 | gyt o -

‘| MNT01CI6774 | 16K*3 s |s7s) &b QFP100-P-1818B | -

1

2

MN101C097*1 | 16K*3 | 05Kk*3 |32+3| O LOFPOB4-P-1414 | -

o
o
o

18| {6-bitx1 [oneUARTseectl| © | ~ | © QFP100-P-18188 | —
o
o
o

122 - 16-bit x 1
. . . | 04 - 8-bitx 3 ‘
MN101C095%4 |  5K*3 05K 3273 Dop - 13| jFhiesd | 8bitxt [ O - LQFPOB4-P-1414 | —

8-bitx 3
28 16-bit x 7 (One C selectablg O | — | — QFP100-P-1818B | -
One UART selectabla

1

N NI NN NN NSNS DS
vo [ovotm|louon|om ol ot|ot oo oo

MN101D016*1 | 128K*3 | 25k*3 |70%3| 02

1

VIR Servo

2

MN101DOTD*T | 64k*3 | 15k:3 |70%3] &P

N
T
o
(S04,

One UART selectabl

8-bitx 3
28 16-bit x 7 Ong I'C selectable O | — | — QFP100-P-1818B | -
e

*1 under development
*3 at single chip mode
*4 under planning



M 16-bit 1-chip Microcomputer MN10200 Series Family

8-bitx5 | 7,8-bitx 1
MN1020003 External K| 35| 0122 (475525 21 | BBUXS | REbAXL o QFS080-P-1414 | 194
8-bitx6 | 7,8-bitx 2 QFH100-P-1414
MN1020004A External External | 49 | 0.122 | 4.5~5.5 29 16-bit x 3 | UART selectable O TQFP100-P-1414 196
NMN1020407*2 32K 1K |68 | 0122 | 4555 | 18 | Shitxd 789X o QFP084-P-1818 | 200
MIN1021213 90K 3K | 50| 02 |27.36 | 38 |Shitx10] &bitxa | o LOFP128-P-1818B | 202
0.125 16-bit x 3 |UART selectable
0122 8-bitx6 | 7,8-bitx 2 QFH100-P-1414
MN1020015-1 | External | 3K | 49 | gy | 45-85 | 29 | 4ghitx3 |UART selectale| © LQFP100-P-1414 | 206
R 0122 8-bitx6 | 7,8-bitx 2
MN1020415*1 32K ok |84 | G2 | 4555 | 29 | BBIXE | TEDIXE | o QFH100-P-1414 | 206
R 0122 8-bitx 6 | 7,8-bitx 2
MN102B3203*2 | External 3k |48 | %12 14555 | g | BBXE | LEDIX2 )0 LQFP100-P-1414 | 206
8-bitx 10 | 7,8-bitx 2 d-state
MN1020012A | External | Extemal | 29 | 01 | 45-55 | 38 | S0 AEDUXZ | o e o Dips| QFP128-P-1818 210
8-bitx 10 | 7,8-bitx 2 d-state
MN1020012AFA | External | Extemnal | 29 | 01 | 45-55 | 38 | SPUX10 | 78DIUX2 | o e o O LOFP128-P-18188 210
01,625 4555 " 7,8-bitx 2 .
MN1020019 External K |22 05823 25821 45 | sitxa | B2 O QFH0B4-P-1414B | 212
01,625 45-55 . 7,8-bitx 2 .
MN1020219 16K 1K |52 |00 852 3333 | 15 | sbitxd | EEEREZO QFHO64-P-1414B | 212
01,625| 4555 " 7.8-bitx 2 .
MN1020419 32K o |52 |03 828) 24588 1 45 | suitxa | JEUXE O QFHO64-P-1414B | 212
0.1 , 7.8-bitx 2 N
MN1020819 64K sk | 52| SL 4555 | 15 | sbitxd [fENXZ 0 QFH0B4-P-1414B | 212
8-bit x 16 -
. 005 | 3.0-36 : 7,8-bit x 4
MN1021617°2 | 128K w o pros| G 130BT| s | JebixS | gk © LQFP128-P-1818B | 214
MN1020017+1 0K |10g) 005 | 30-36 | 5o | §PRCID | 78bitad | LOFP128-P-1818B | 214
101 2.0~3.6 24-bit X 1 UART selectable
MN1020817+2 64K sk |108| 005 | 3086 | 54 | SRED | 78bitxa | LQFP128-P-1818B | 214
0.1 2.0~3.6 24-bit x 1 UART selectable
" 0.1 8-bitx8 | 7,8-hitx 3 4-state or 8-state
MIN102L2403°2 | Extornal 3|66 | L | 4555 42 | Ebix® | rEOUXS [0 . | LQFP128-P-18168 | 222
MN102H3104*1 | OK & |108| 005 | 4555 | 54 | ebixg | 780X | o LQFP128-P-1818B | 218
' e 24-bit x 1 UART selectable
1 128K X 8-bitx 6 | 7,6-bitx 2 -
mntoaposert| - (5EE sk | 80| b | 4555 | 26 | BBUx6 | REIXZ )0 QFH100-P-1414 | 224
R 0.1 8-bitx6 | 7,8-bitx 2
MN102L25G*1 | 128K sk | 80| gt | 4555 | 26 | Bhix6 | rEbixZ | o LOFP100-P-1414 |224
128K 0.1 8-bitx 6 | 7,8-bitx 2 .
mntoaLposz | (5 sk (80| SL | 4555 | 26 | Fhixe | EEDEXE | o LQFP100-P-1414 | 224
| 128K 0.1 8-bitx6 | 7,8-bitx2 !
MNTo2LF252°1 | (128K 3 | 80| L | 4555 | 26 | Shitx6 L2 q LQFP100-P-1414 |224
0.1 8-bitx6 | 7,8-bitx 2
MN102L257 128K K |80 | G ass5 | 26 | Shxe | rAbIXZ 1o | LoFP100-P-1414 | 224
T 01 8-bitx6 | 7,8-bitx 2 .
MN102LP2sD*1 | S6 3|80 | S| 4555 | 26 | Zhitx€ ) REDIXZ |0 LQFP100-P-1414 | 224
. 0.1 8-bitx6 | 7,8-bitx 2 o
MN102L25D*1 | 64K sk 80| L | 4555 | 26 | EhxE | LEbUXE o LOFP100-P-1414 | 224
YT 0.1 8-bitx6 | 7,8-bitx 2 o
MN102LP25A"T | 025 K |80 | SL | ass5 | 26 | Fhixe | PBDEXE |0 LQFP100-P-1414 | 224
R 3K 04 8-bitx6 | 7,8bitx2 .
mntozLsatt | 826 oKk |80 St | 4555 | 26 | BBXE | LEIXZ |G LQFP100-P-1414 | 224
MN102L2503*2 | External Kk |48 | QL [45.55 | 26 | Bhitx6 | 78bitx2 | o LOFP100-P-1414 | 224
62.5 e 16-hit x 2 |UART selectable
MN1020705 56K 153 |88 | G197 | 45-55 1 o5 | JEBUXS | gpites | O QFP128-P-1818 | 226
MN102L230 External oK | 24| 01 |475-525| 10 | 16-bitx2 | 8-bitx1 | O QFP160-P-2828B | 228

12

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



M Digital Signal Processor (DSP) MN1900/10/20 Series Family

. ROM RAMH RAM2 Speed Supply | Interrupts
Gategory 1 Type (x32-bit) | (x16-bit) (x 16-bit) ns) 0 | (Factors) | Packase [Page
?ﬂ“.gﬁ%ﬁlﬁd Version] aK 258 Internal512 Externaldk | 100 4.75-5.25 QFPO84-P-1818  |232
'[V'H'}';ﬁg%‘e‘e‘d Version] Externalgk 258 Internal512 Externaldk | 100 4.75-5.25 5 |PGAt4d-C-S15U  |234
| MNT900402 1 & [ s14[inemaliK Bdemadk| 100 | 4.75-525 4 |QFP084-P-1818  |236
1900Series - | MN1900403 aK 258 Internal 12 200 3555 4 |ToFPOBO-P-1212 238
MIN1900003 External6aK 514 Internal2K, Externalodk | 100 475-5.25 5 |PGA144C-5150  [240
MIN1900011 ExternaledK 1026 | Intemal3KExternalodk | 100 475-5.25 5 |PGA181-C-S150 242
Internal1792,
MN1901012 10K 450 Externaledk 83 475-55 QFP100-P-1818  |244
(ROM 3.5K)
MN1901611 16K 514 Internal2 5K, External6dk | 90.9 47555 QrHnZe 1818 loss
MINT920802A 2 =3 3 80 475525
[High Speed Version] 8K 514 Internal2K, ExternalioM | 125 x 103 3.5-5.25 QFP124-P-2828 1250
- [wN1920001C 2 3 3 80 4.75-5.25
19208eries | [1yioh Speed Version] External64K 514 Internal2.5K, Externalté | 125 x 103 3.5-5.25 7 |QFP208-P-2828 252
MN1921003A *2 *3 Internal1K*3,1K
[High Speed Version] 10K 514 External6M*3 70 4.75-5.25 UFP144-P-2020 (254
MN1920811 8K (RO,\%'f,_*_;KH) Intenal512*1 93 35-3.9 LQFP128-P-1818 {256
2K 92 35-39
MN1920813 8K (ROM 2.5K) Intenal512 s 35-39 TQFP100-P-1414 258
275K 92 35-39
Lo Power | MN1921814 18K ARG 25K) Intenal512 b 35-39 TQFP-100-P-1414 | 260
Series | 11921816 18K 2.75K Internal512 92 2733 TQFP100-P-1414  |262
(ROM 2.5K)
. 6K 27 27-33
MN1932801 28K*3 (RN 30K) o 21-33 6  |TQFP100-P-1414 264
R 6K + 32 217 27-33 TQFP100-P-1212
MA1933211 32K3 (ROM 30K) 20 30-36 6 |TarPio0-P-1a14 266
R 35K =
MIN1931712 17K*3 (ROM 5K) 20 30-36 6  |QFP100-P-1818B 268
*1(x16-bit)  *2 (x 40-bit)  *3 (x 24-bit)
B Audio Signal Processor (ASP) MN1940 Series Family
el ; Supply
3 - ROM RAM1 RAM2 Speed | Interrupts | ‘
 Category Type (x 32-bit) (x 16-hit) (x 24-bit) ns) V°(‘{,“‘)W (Factors) Package | Pag
, MN19411 192 128 Internal128 80 4555 0 | 64-0FP(18x18mm) | 272
' 1940Series | MIN19412A 512 256 Internal256 50 4.75-5.25 2 | 84-0FP (18X 18 mm) | 274
e MIN19413 512 256 Internal256 50 475-5.25 2 |100-Fp (18x 18 mm) | 276
M 32-bit 1-chip Microcomputer MN10300 Series
ooy o Extended ~Supply. 7 e - .
Py Built-in tended | ;o )] UDBY iorigts! Timer | Serial AD | DMA Bus
W8 lpedormance'2  Memary AUAMENE  lines \lo(l{'a;ge,‘ Factors) Counter | Interfaces | Converter [(ouiler Interface Package
S . o 32-bit x 2 Data: 8-/16-/32-bit
60MIPS | Instruction RAM: 16 kB Multiplier o . f
MN103000 : tipl 89 |3.3Vs5% | 48 | 16-bitx 5 [UART/CSI x2| 10-bitx 8ch | 4ch | Selectable | QFP160-P-2828B
(60MHz) Data RAM: 16 KB built-in WDT x 1 DRAM Interface
: . On-chip 32-bitx 3 Data: 8-/16-bit
MN103001G*1] BOMIPS instruction ROM: 128 KB g\ 1\ and accumuiate] 72 | 3.3ve5% | 38 | 16-bitx 4 |SARTIOSIX 110 bty acn | - Selectable | LOFP1O0-P-1414
(60MHz) | Data RAM: 8 KB and-acer 16 DI UaRT X1, CSix pRagectable
‘ . On-chip 32-bitx 1 Data: 16-/32-bit
MN103002+1 | 1OOMIPS - Instruction cache: 4 kB | o ond accumulate| 26 | 3.3ve5% | 30 | 16-bitx 3 \UARTCSIX2 dch | Selectable | QFP160-P2828B
(100MHz) Data cache: 4 KB function ’ WDT x 1 UART x 1 DRAM Interface

*1 under development
2 Dhrystone2.1
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SERIES

M N1500 Series

MN1500 Series

The MN1500 Series could be called the standard for 4-bit microcomputers. In
addition to the general purpose 1/0 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

o 4-hit Standard Microcomputer
Execution speed: 1 ps to 2 s (4MHz)
Maximum ROM capacity: 12k bytes
RAM: 16 to 512 nibbles
Package: 18 pins to 84 pins

e | arge Family Line-up
For remote control, telephone, TV channel selection, FLP display, LCD
driver. Analog interface included.

o Application in ASICs
The standard CMOS core is now being applied in ASICs.

MW Applications




1 MN155201

W Type MIN155201

N'ROM (x8-bit) 2K

N RAM (x4-bit) 128

I Number of Instructions 98

W Minimum Instruction Execution Time 1.0ps (at 4.5 to 5.5V, 8MHz)

4.0ps (at 2.0 to 5.5V, 2MHz)

| Interrupts * RESET  External (Key Interrupt is available) e Timer o Serial

N Timer Counter Timer Counter : 8-hit x 1 (Timer Output, Event Count)
Clock Source ..o 1/4, 116, 1/64 of P20 Pin Input, 1/2, 1/8, 1/32, 1/128 of System Clock

1/4,1/16, 1/64 of X! Oscillation Clock

Interrupt Source ............ Overflow of Timer Counter

Time Base Counter (Time Base)

Clock Source ... 0SC Oscillation Clock
Watchdog
K serial Interface. Serial 0 : 8-bit x 1 (Synchronous Type)
Clock Source ................. System Clock, SBT Pin Input
H1/0 Ports[1/0 I 21| +Jointuse:7 LED Driver: 8 (15mA/1.0V)
« Pull-up Resistor available : 23 < Input/Output selectable : 23 (by -bit, Mask Option)
N Zero-cross Inputs 1
F Notes Crystal / CR Oscillation selectable
] Package SDIP028-P-0400, SOP028-P-0375, QFH032-P-0707

N Electrical Characteristics

Supply Current

Operating Supply Current fosc=8Hz n

erating Su urr

p g Supply fosc=2MHz mA
Supply Current at STOP at no Auto-reset (Oscillation halt) 5 pA
Supply Current at HALT fosc=8MHz 3 | mA

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool

N in-Circuit Emulator PX-ICE1500 + PX-PRB155201

EPROM built-in Type Use MN15P5402 in SDIP028-P-0400 or SOP028-P-0375 package.

16



MN155201 O

I Pin Configuration

KEY Interrupt
LED Driver Pin

VDD 10 -/ 28 Vss
P52/SBT «—>{ 2 271 «—— OSC1/RC1
P53/SBO <—>( 3 26——> OSC2/RC2
P40/SBI <—>{ 4 25— RST
P41/TIRQ <—>{5 24|<—> P51
P42/TCO <—>|6 23|¢—> P50

POO<—>17  unissoor 22[<—> P33

PO1 <—>8 21 [&—> P32

P02 <—>9 20 [<—> P31

P03 <—>{ 10 19/ €&—> P30

P10 <—>{ 11 18[<—> p23

P11 €<—>{12 17 &> P22

P12 <—>{13 16 [&—> XTP21

¥ P13 <> 14 15 (<> XO/P20
(SYNC)

SDIP028-P-0400/S0P028-P-0375

KEY Interrupt
LED Driver Pin

| — [
O |
QO © 6 o © « % ©
z o o ['N o o o z
P10 2524 23 22 21 20 19 18 17‘6 P40/SBI
P11 €—>{26 15 [<—> P53/SBO
P12 €<—>{27 14 [&—> P52/SBT
P13 <« 28 13 VDD
/SYNC MN155201
XO/P20 «—>{29 12 vss
XI/P21 &1 30 11 |&—— OSC1/RC1
P22 «—>{3t 10 —> OSC2/RC2
Pzaﬁszpz 3 4 5 § 7 g of<—RST

% SYNC signal will be outputted from this terminal

during RESET.

After RESET, this terminal will function as P13.

NC : Nothing connected with terminal.

QFH032-P-0707

17



3 MN150401

N Type

MN150401
T ROM (x8-hit) 4K
I RAM (x4-bit) 320
I Number of Instructions 104
I Minimum Instruction Execution Time  With Main Clock operated 1/8 dividing 1.9ps (at 2.6 to 5.5V, 4.19MHz)
1/8 dividing 4.0ps (at 2.2 to 5.5V, 2MHz)
With Sub-clock operated 1/8 dividing 244ps (at 2.2 to 5.5V, 32.768kHz)

K interrupts

*RESET «Top Priority « External (Key Interrupt is available) / Timer 2 ¢ Timer e Serial

K Timer Counter

Timer Counter 1 : 8-bit x 1 (Event Count)

Clock Source .......ccorenee 1/2,1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of X| Oscillation Clock

Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)

Clock Source .........o....... 1/2 of System Clock, 1/16384 of OSC Oscillation Clock
1/1, 1/64 of XI Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2

I serial Interface

Serial : 8-bit x 1 (Synchronous Type)
Clock SOUrCE ..., System Clock, SBT Pin Input

H1/0 Poris[1/0

46

* Pull-up Resistor available : 46 (Software Programmable)
* Input/Output selectable : 46 (PO to A : by 4-bit, PD : by 2-bit)

Input

e Jointuse : 4 e« Pull-up Resistor available : 8 (Software Programmable)

I Special Ports

Buzzer Output

I Package

QFP064-P-1414

K Electrical Characteristics

Support Tool

Supply Current
“Supply Current at RESET | IDD1 | VDD=5V, at 4 0MHz Operation 20 | 50 | mA
Operating Supply Current IDD2 | VDD=3V, at 32.768kHz Operation 80 | 200 | pA
Supply Current at STOP IDD5 VDD=3V, Oscillation halt 10 | pA
IDD3 VDD=5V, at 4.0MHz Operation 05|12 | mA
Supply Current at HALT 1 T VDD<aV, at 32.768KHz Operation 40 | 100 | pA

(Ta=-10 to +70°C, V§S=0V, Oscillation waveform is a square wave)

N In-Circuit Emulator

PX-ICE1500 + PX-PRB150401

N Piggyback

Use EP150801 as piggy in SDIP064-P-0750 package.

N EPROM built-in Type

18

Use MN15P0801 (ES (Engineering Sample) available) in QFP064-P-1414 package.



MN150401 O

K Pin Configuration

P00 <——>
P01 «—>
P02 <—>
P03 <—>|
P10 «<——>
P11 €<—>
P12 «<—>
P13 <——>
P20 <—>
P21 <—>
P22 <—>
P23 <>
P30 <—>|
P31 €«—>
P32 €<—>
P33 <—>

SYNC

RST

VDD
0OscCt
VSS
SIRQ

——> 0SC2

Xl

K—> PDO

k—> PCO/SBT *

Og

© @ N O ;A W o

-

ale—> pca/TC20 *
g k—— PC2/3BI ¥
gk PC1/SBO ¥

a—>x0
o<

gk——Ra
ok—> PD1

)
@
2
@
=]
o
©
o
o
4
o
o
5]
@

MN150401

4948
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

(«<——PB3
<——PB2
<——PB1
<——PBO0
<—>PA3
<—>PA2
lc—> PA1
<—> PAQ
[<——> P93
l&—> P92
[<—> P91
<—> P90
<—> P83
<—> P82
l<—> P81
<—> P80

QFP064-P-1414

% Input only when used as the port C.

19



1 MN150202 / 0402 / 0602

T Type MN150202 / 0402 / 0602
TROM (x8-bit) 2K/ 4K/ 6K

I RAM (x4-bit) 1287320320

I Number of Instructions 104

I Minimum Instruction Execution Time

With Main Clock operated 1/8 dividing 1.9ps (at 2.6 to 5.5V, 4.19MHz)
1/8 dividing 4.0ps (at 2.2 to 5.5V, 2MHz)

With Sub-clock operated 1/8 dividing 244ps (at 2.2 to 5.5V, 32.768kHz)

K interrupts

¢ RESET < NMI < External (Key Interrupt is available) / Timer 2 e« Timer o Serial

K Timer Counter

Timer Counter 1 : 8-bit x 1 (Event Count)

Clock Source ................. 1/2,1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of X| Oscillation Clock

Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)

Clock Source ................. 1/2 of System Clock, 1/16384 of OSC Oscillation Clock
1/1, 1/64 of XI Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2

K serial Interface

Serial : 8-bit x 1 (Synchronous Type)
Clock Source ........cceue. System Clock, SBT Pin Input

K1/0 Ports]i/0

24

* Pull-up Resistor available : 24 (Software Programmable)
« Input/Output selectable : 24 (PO to 5 : by 4-bit)

Input

« Joint use : 4 e« Pull-up Resistor available : 8 (Software Programmable)

I special Ports

Buzzer Qutput

N Package

MN150202 : QFP044-P-1010
MN150402 : QFP044-P-1010
MN150602 : SDIP042-P-0600

N Electrical Characteristics

Support Tool

Supply Current

Supply Current at RESET IDD1 VDD=5V, at 4.0MHz Operation 20 | 5.0 | mA
Operating Supply Current IDD2 | VDD=3V, at 32.768kHz Operation 80 | 200 | pA
Supply Current at STOP IDD5 VDD=3V, Oscillation halt 10 | pA

IDD3 VDD=5V, at 4.0MHz Operation 0512 | mA
Supply Current at BALT o VD=3V, at 32.768kHz Operation 40 | 100 | pA

(Ta=-10 to +70°C, VSS=0V, Oscillation waveform is a square wave)

N in-Circuit Emulator

PX-ICE1500 + PX-PRB150402

N Piggyback

Use EP150801 as piggy in SDIP064-P-0750. (Available in SDIP042-P-0600 with converter adaptor.)

W EPROM built-in Type

20

Use MN15P0802 in QFP044-P-1010/SDIP042-P-0600 (ES (Engineering Sample)available) package.



MN150202 / 0402 / 0602 O

I Pin Configuration
T88350338858
o000 Z2o 0 00 o Vss 1 O u pry= m
VLTI = e
0SC2<—3 40 [&—> PC3/TC20 *
pa2 P 344542 4y 40 59 38 5736 55 34 P13 VDD 4 39 «—— PC2/SBI *
p43: ZO s2l—> P12 XI—>{5 38l<—> PC1/SBO *
P50 <——>3 31 &—> P11 X0 <—6 37—> PCO/SBT *
P51 <—>14 30 k—> P10 RST ——>7 36 <—— PB3
P52 <—>I 5 29 lk——> P03 SYNC €<——8 35 PB2
NC 6 MN150202/0402 28 <> P02 Poo o o PBI
P53 <—>{7 27 |<—> PO1 P01 <—>{10 33— PBO
PBO ——>{ 8 26 l«——> P00 P02 <——> 11 MN150602 32 <—> P53
PB1 —>{9 25— > SYNC P03 <—>{ 12 31— p52
PB2 NP 24l RST P10 <—>(13 30 &—> P51
PB3 —> 11 13 15 17 19 21 23 ——> X0 P11 €<—> 14 29 <—> P50
12 14 16 18 20 22 P12 <—>{ 15 28lk——> P43
P13 <——>{16 27 K—> P42
P20 <—>{17 26 [<—> P41
|5|g‘gig‘g|g$58g>‘< P21 <—> 18 25— P40
g§§85">88> P22 €«<—> 19 241 &—> P33
88;8 P23 «<—> 20 28k—> P32
How N R P30 <—>| 21 22)k—> P31

QFP044-P-1010

SDIP042-P-0600

% Input only when used as the port C.
NC : Nothing connected with terminal.
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1 MN1350837

HType

MN150837
T ROM (x8-bit) 8K
T RAM (x8-bit) 512
I Minimum Instruction Execution Time  With Main Clock operated 1/4 dividing 0.95ps (at 2.7 to 5.5V, 4.19MHz)
1/8 dividing 1.91ps (at 1.8 to 5.5V, 4.19MHz)
With Sub-clock operated 122ys (at 1.8 to 5.5V, 32.768KHz)

K interrupts

¢ RESET e External / Timer 2 ¢ External e Timer e Serial

N Timer Counter

Timer Counter 1 : 8-bit x 1 (Event Count)

Clock Source .........o...... System Clock, 1/2, 1/8, 1/32,1/128
Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/2 of System Clock, 1/2* of 0SC Oscillation Clock, 1/1, 1/2¢ of XI Oscillation
Clock

Timer Counter 1/2

N Serial Interface

Serial : 8-bitx 1

Clock SOUTCE ....cornenee.e.. System Clock, SBT Pin Input
| 1/0 Ports | 1/0 20| «Jointuse:3 e Input/output selectable : 20 (P2 : by-bit P3, 4, 8, 9 : by-port)
* Pull-up Resistor available : 20 (Software Programmable)
Input 5 | e Jointuse:2 e Pull-up Resistor available : 4 (Software Programmable)
Output 8 | +Nch Open-drain : 8
N Package QFP044-P-1010

T Electrical Characteristics

Support Tool

Supply Current
IDD2 1/fosc, 400MHz T 50 | ma
Operating Supply Current IDD3 1/4fosc, 4.00MHz 9.0 | mA
IDD4 1/41x, 32.7kHz 05 | mA
Supply Current at STOP IDD6 Xl=open, VDD=5V 100 | pA
IDD7 XI=32.7kHz, VDD=3V 10.0 | pA
Supply Current at HALT IDD5 fosc=4.0MHz 1.2 | mA

(Ta=—40 to +85°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1500 + PX-PRB151637

N EPROM built-in Type

22

Use MN15P1631 (ES (Engineering Sample) available) in QFP044-P-1010 package.



MN150837 O

I Pin Configuration

High current port

- N
0._.888%2rER 3 :
T I > I T | T T T T T :
o 44 43 42 41 40 39 38 37 36 35 34 !
P00 / RST «<—>| 1@ 33 |—>pe2!
NC 2 32 |——>P61
P30 <—> 3 31
P31 <—> 4 30 |——>8&YNC
P32 <—> 5 29 |«——p11
P33 <—> 6 MN150837 28 |«——P10
NC 7 27 |[«—>P23
P40 <—> 8 26 |«<—>P22/TCO
P41 &<—> 9 25 |«—>pP21/SBT
P42 <—> 10 24 |<—>P20/SBD
P43 €<—>{ 11 23 |«——P13/1RQ
1213 14 15 16 17 18 19 20 21 22
QO Q — o O O 9 = o 0O g
W O O O © b4 o OO O O o
a o o o o a o o a ‘5
a
a

QFP044-P-1010

NG : Nothing connected with terminal.
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1 MN151233

WType MN151233
RoM (x8-bit) 12K
I RAM (x8-bit) 512
W Minimum Instruction Execution Time  With Main Clock operated 1/4 dividing 0.95ps (at 2.7 to 5.5V, 4.19MHz)
1/8 dividing 1.91ps (at 1.8 to 5.5V, 4.19MHz)
With Sub-clock operated 122ps (at 1.8 to 5.5V, 32.768kHz)
I Interrupts *RESET e External / Timer2 e External e Timer e Serial
N Timer Counter Timer Counter : 8-bit x 1 (Event Count)
Clock Source ................. 1/2,1/8, 1/32, 1/128 of System Clock
Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/2 of System Clock, 1/2* of 0SC Oscillation Clock, 1/1, 1/2¢ of XI Oscillation
Clock
Connectable Timer Counter 1/2
K Serial Interface Serial : 8-bitx 1
Clock SOUrCe ....ceennn..... System Clock, SBT Pin Input
| 1/0 Ports | 1/0 32| Jointuse:3 < Input/output selectable : 32 (P2 : by-bit P3, 4, 8 to B, D : by-port)
* Pull-up Resistor available : 32 (Software Programmable)
Input 8 | Jointuse:2 e Pull-up Resistor available : 8 (Software Programmable)
Output 14| + Nch Open-drain : 14
N Package QFPOB4-P-1414
N Electrical Characteristics
Supply Current
IDD2 1/8fosc, 4.00MHz 50 | mA
Operating Supply Current IDD3 1/4fosc, 4.00MHz 9.0 | mA
IDD4 1/4fx, 32.7kHz 0.5 | mA
Suoply € 1 at STOP IDD6 Xl=open, VDD=5V 10.0 | pA
U urrent a
pRly IDD7 X1=32.7kHz, VDD=3V 10.0 | pA
Supply Current at HALT IDD5 fosc=4.0MHz 12 | mA
(Ta=-40 to +85°C, VDD=5.0V, VSS=0V)
Support Tool
K in-Circuit Emulator PX-ICE1500 + PX-PRB151633
N EPROM built-in Type Use MN15P1618 (ES (Engineering Sample) available) in QFH064-P-1414 package.
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MN151233 O

I Pin Configuration

o:
> P63

64636261605958575655545352515049
L P73 <—1 48— P51
VSS 2 O 47 P50
0SC2 «<—3 46— P23
0SC1 —>| 4 451&—> P22/TCO
VDD 5 44jc—> P21/SBT
XI —>{ 8 43— P20/SBD
X0 <——7 42 P13iRQ_
POO/RST <—>{ 8 41 P12/SIRQ
NG ——— 9 MN151233 40—> pca
P30 «<—'° 39—>PC2
P31 «——>f1" 38—-> PC1
P32 «—>ft2 37——>PC0
P33 «—>f13 381 <—> PB3
P40 <—>f14 35[c—> PB2
P41 €«—>i15 341&—> PB1
P42 <—>is 33fc—> PBO
17 18 19 20 21 22 23 25 26 27 28 29 30 31 32

P93 <—>
PAT <—>
PA2 <—>
PA3 <—>

QFP064-P-1414

NC : Nothing connected with terminal
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1 MN155202 / 402

WType MN155202 / 402
T ROM (x8-bit) 2K/ 4K

T RAM (x4-bit) 1287192

I Number of Instructions %

H Minimum Instruction Execution Time

1.0ps (at 4.5 to 5.5V, 8MHz)
4.0ps (at 2.0 to 5.5V, 2MHz)

K interrupts

* RESET e« External (Key Interrupt is available) e Timer e Serial

N Timer Counter

Timer Counter : 8-bit x 1 (Timer Output, Event Count)

Clock Source ................. 1/4,1/16, 1/64, of P20 Pin Input, 1/2, 1/8, 1/32, 1/128 of System Clock
1/4,1/16, 1/64 of XI Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock

Watchdog Timer

N Serial Interface

Serial : 8-bit x 1 (Synchronous Type)
Clock SOUTCE ... System Clock, SBT Pin Input

K1/0 Poris]I/0 }21

e Jointuse: 13 ¢ LED Driver: 8 (15mA/1.0V)
« Pull-up Resistor available, Input selectable : 21 (by -bit, Mask Option)

N Zero-cross Inputs

1

I A/D Inputs 10-bit x 6¢h (with S/H)
I Notes Crystal / CR Oscillation selectable
IPackage ‘ MN155202 : SDIP028-P-0400, SOP028-P-0375

MN155402 : SDIP028-P-0400, SOP028-P-0375, QFH032-P-0707

N Electrical Characteristics

26

Supply Current

_ DD fosc=8MHz, VDD=5V | 10 | mA
Operating Supply Current
IDD2 fosc=2MHz, VDD=5V 25 | mA
Supply Current at STOP IDD3 | at no Auto-reset (Oscillation halt) 5 pA
Supply Current at HALT IDD4 fosc=8MHz 3 mA

(Ta=—20 to +70°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

A/D Conversion Relative Error |DF LNTY| AVDD=VDD=5.0V, AVSS=VSS=0V
A/D Conversion Time VCNV fosc=8MHz 12 us
Analog Input Voltage AVSS AVDD| V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)
%3 LSB relative error is a design-assured value.



MN155202 / 402 O

Support Tool
K in-Circuit Emulator PX-ICE1500 + PX-PRB155202
N EPROM built-in Type Use MN15P5402 in SDIP028-P-0400 / SOP028-P-0375 package.

I Pin Configuration

KEY Interrupt
LED Driver Pin
| S I8
N4 e o 52
VDD 10 28 vss 2 888838 5§ ¢
P52/SBT €<—>|2 27 &—— OSC1/RC1
P53/SBO <—>(3 26 ———> OSC2/RC2
P40/SBI <—> 4 25— RST P10 24 8 2 21 20 1318 17 P40/SBI
P41/TRQ <—>/5 24— AVDD P11 <—>2 15 {&—> P53/5B0
P42/TCO €<—>|6 23 |<—> ADO0/P50 B P2 SET
POO €317  \ngssp02  22[S——> AD1/P33 : 2 e
XP13
PO1 <—>|8 1402 21 |€—> AD2/P32 e MN155402 1 VDo
PO2 <—>9 20}«—> AD3/P31 XO/P20 <—3{ 29 2| —— vss
EY Interrupt P03 <—>| 10 19|<——> AD4/P30 X1/P21 <3130 11 f_; OSC1/RC1
ED Driver Pin < > < >
P10 " 18 AD5/P23 AVSS —3{ 31 10— OSC2/RC2
P11 €<—> 12 17 | €&—— AVSS O AT
P12 1 1 XUP21 ADSP23 <—>32,~ 5 4 4 5 ¢ 7 g9 R
¥ PI3<—> 14 15 [&<—> XO/P20 1 I ]: I I I T
(GYNO) 23838835388 ¢
<=z 8°”
S = o @ 9o <
SO S
SDIP028-P-0400 / SOP028-P-0375 . QFH032-P-0707

3% SYNC signal will be output from this terminal during
internal RESET.
After RESET, this terminal will function as P13.
NC : Nothing connected with terminal.

27



1 MN158418

W Type MN158418
TROM (x8-bit) 4K
T RAM (x4-bit) 256
K Number of Instructions 94
W Minimum Instruction Execution Time 2.0ps (at 4.5 to 5.5V, 4MHz)
K interrupts <RESET «External e« Timer e Serial
N Timer Counter Timer Counter : 8-bit x 1
Clock Source ........c........ 1/2,1/8,1/32, 1/128 of System Clock
Interrupt Source ............ Overflow of Timer Counter
I serial Interface Serial : 8-hit x 1 (Synchronous Type)
' Clock SOUICE .......evevuneer System Clock, SBT Pin Input

I1/0 Ports High Voltage 1/0 12 | « Pch Open-drain (Breakdown Voltage -30V) : 12« Pull-down Resistor available : 12 (Mask Option)

Input 7 | +Joint use : 4 Pull-up Resistor available : 2 * Pull-down Resistor available : 2
* Pull-up Resistor available : 3 (Software Programmable)

High Voltage Output | 29 | « Pch Open-drain available (Breakdown Voltage -30V) : 29 = Pull-down Resistor available : 29 (Mask

Option)
Output 8

IFp 41
I Notes Crystal / CR Oscillation selectable
N Package SDIP064-P-0750
N Electrical Characteristics

Supply Current

@

Operating Supply Current fosc=4.0MHz 25 | 6.0 [ mA
Supply Current at STOP IDD3 VPP=0V 20 | pA
Supply Current at HALT IDD2 fosc=4.0MHz, VPP=0V 06 | 1.5 | mA
(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)
Support Tool
K in-Circuit Emulator PX-ICE1500 + PX-PRB158418
| Piggyback Use EP158418 as piggy in SDIP064-P-0750 package.
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MN158418 O

I Pin Configuration

P01t «<—10 ~ 64 ——> P00
P02 <—|2 63|<—— RST
P03 «<—3 62|——> SYNC
P10<—|4 61 Vss
P11 «<—|5 60 <—— OSC1
P12 <—6 59 ——> 0OSC2
P13 <—|7 58 VDD
P20 ——>{8 57 VPP
P21 ——>{9 56 —> PEO
P22 —>1 10 55 ——> PD3
(SBD) P32 1 541 ——3> PD2
(SBT) P33 «<—>{12 53 ——> PD1
(IRQ) P30 ——>{ 13 52— PDO
(DEBIN) P31 —>1 14 51——> PC3
IRQCNT ——>{ 15 50 Fﬁ PC2
P40 <—>{16 \IN158418 49—> PCt
P41 €<—> 17 48 ——> PCO
P42 <—>| 18 47——> PB3
P43 <—>{19 46 ——> PB2
P50 <—>{ 20 45——> PB1
P51 <——>f21 44— PBO
P52 «—>{22 43[<—> P63
P53 <—> 23 42|c—> P62
P70 <—24 41 &—> P61
P71 <—— 25 40 K—> P60
P72 <——|26 39 ——> PA3
P73 <——|27 38—> PA2
P80 <—— 28 37— PA1
P81 <— 29 36 —> PAO
P82 <——|30 35+——> P93
P83 <— 31 34— P92
P90 <—— 82 33— P91

SDIP064-P-0750
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1 MN150413 / 0813

N Type MN150413 / 0813

N ROM (x8-bit) 4K/8K

N RAM (x4-bit) 256/432

W Number of Instructions 103

N Minimum Instruction Execution Time At 1/4 frequency dividing 2ps (at 1.8 to 5.5V, 2MHz)

At 1/4 frequency dividing 0.94ps (at 2.7 to 5.5V, 4.24MHz)
At 1/8 frequency dividing 2ps (at 1.8 to 5.5V, 4MHz)

| Interrupts « RESET e External (Key Interrupt is available) e Timer e Serial
ﬁmer Counter Timer Counter 1 : 8-bit x 1 (Event Count)
Clock Source ................. 1/2,1/8,1/32, 1/128 of System Clock, XI Oscillation Clock

Remote Control Carrier Output
1/1, 1/4, 1/16, 1/64 of Time Base 8Hz Dividing Signal
Interrupt Source ............ Overflow of Timer Counter 1

Time Counter 2 : 8-bitx 1
Clock Source.......cccvene.. 1/1,1/16, 1/32, 1/64 of OSC Oscillation Clock,
1/1,1/16, 1/32, 1/64 of XI Oscillation Clock,
1/1,1/16, 1/32, 1/64 of TC12 Pin Input
Interrupt Source............. Overflow of Timer Counter 2

Time Base Counter

Clock Source ........c.ce..... 1/8 of Xl Oscillation Clock
Watchdog Timer
Timer Counter 1 + Timer Counter 2
N Serial Interface Serial : 8-hit x 1 (Synchronous Type)
Clock Source ................. SBT Pin Input, System Clock
H1/0 Ports[1/0 16| < Jointuse: 10 e Pull-up Resistor available : 16 (Software Programmable)
« SEG output selectable : 8 (Software Programmable)
Input 9 | «Jointuse:5 e Pull-up Resistor available : 9 (Software Programmable)
Output 1 | «Jointuse: 1
I LCD 33 Segments * 2 Common ¢ 1/2 Duty, 33 Segments * 3 Common ¢ 1/3 Duty, 32 Segments * 4 Common
* 1/4 Duty
| Special Ports Buzzer Output, Remote Control Transmission
I Notes Built-in Carrier Generator Circuit for Remote Controller
N Package QFPOB4-P-1414
K Electrical Characteristics

Supply Current

Operating Supply Current fosc=4MHz, 1/8 diving 1.0 | 3.0 | pA
Supply Current at STOP IDD8 1xi=32.768kHz 40| 10 | pA

IDD9 Oscillation halt 20 | pA
Supply Current at HALT IDD4 fosc=4MHz 06 | 1.2 | mA

(Ta=-40 to +85°C, VDD=3.0V, VSS=0V)
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Support Tool

MN150413 /0813 O

K in-Circuit Emulator

PX-ICE1500 + PX-PRB150413/0813

N EPROM built-in Type

Use MN15P0813 in QFP064-P-1414 package.

[ Pin Configuration

SEG7

S +———> SEG21

SEG6 <— 1O 63 61 59 57 55 53 51 4948 ——> SEG23
SEG5 €«—|2 47 —> SEG24
SEG4 <—|3 46 ——> SEG25 (P70)
SEG3 <—|4 45 ——> SEG26 (P71)
SEG2 <——5 44|——>SEG27 (P72)
SEG1 <——(6 43 |—> SEG28 (P73)
(COM3) SEG0 <—— 7 42|——> SEG29 (P60)
COM2 <——|8 41 ——>SEG30 (P61)
COM1 <——{9 MN150413/0813 40|——>SEG31 (P62)
COM0 €«——{ 10 39 —> SEG32 (P63)
VLCD3 1 38 (<—> RMO/P50
VLCD2 12 37 ——>P40/IRQ
VLCD1 13 36 <—— P23
VDD 14 35 [&—— P22
OSCt ——> 15 34 &—— P21
08C2 <1617 18 1220 21 0p B 54 B 5 2 5 29 g I 3233#P20
STTILTTLLT
*Rx8bgpggggediraa
28158 Ig N o
slCEBB" 8

QFP064-P-1414

% P30 to P33 : Input only when used as the port 3.
P60 to P63, P70 to P73 : 1/0 when used as the port 6 or 7.
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J MN158851A1 [High Speed Version]

N Type MN158851A1 [High Speed Version]
T ROM (x8-hit) 8K
I RAM (x4-bit) 432
I Number of Instructions 99
N Minimum Instruction Execution Time 1ps (at 4.5 to 5.5V, 8MHz)
8ys (at 2.5 to 5.5V, 1MHz)
Kinterrupts <RESET +External 0 +External 1« Timer e Serial
N Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count, Timer Output)
Clock SOUICE .........ecoeeeee 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of Xi Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter

Timer Counter 2 : 16-bit x 1 (Event Count)

Clock Source ................. CKI Pin Input
Time Base Counter (Time Base)
Clock Source ................. Xl Oscillation Clock, 0SC Oscillation Clock
N serial Interface Serial : 8-bit x 1 (Synchronous Type)
Clock Source ................. SBT Pin Input, System Clock
/0 Poris[1/0 12
input 12| Jointuse:2 e Pull-up Resistor available : 10 (Software Programmable)
Output 8
Tico 29 Segments » 4 Common  1/3, 1/4 Duty
| Special Ports Buzzer Output
I Package QFP084-P-1818
K Electrical Characteristics
Supply Current

OperallngSupplycurrent VDD1 fosc=8MHz, te=1ps 6 412 mA

Supply Current at STOP IDD3 XI=0V, VDD=5V 40 | pA
Supply Current at HALT IDD2 fosc=8MHz, tc=1ps 3 6 mA

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
N in-Circuit Emulator PX-ICE1500 + PX-PRB158851
lPiggyback Use EP158851 as piggy in QFP084-P-1818 package.
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MN158851A1 [High Speed Virsien] O

I Pin Configuration

——> SEG6
@ |——> SEG7
——> SEG8
& |[—> SEG9
——> SEG10
3 |—> SEG11
——> SEG12
¥ |——> SEG13
———> SEG14
N[—> SEG15
——> SEG16
S |——> SEG17
——> SEG18
@ |—> SEG19
—> SEG20
2 —> SEG21

Of\ 5 sEG3

> SEG4

@l > sEas
> SEG22
2l—> sEGes

SEG2 <—1 83 81 79" 777075 " 713 71" 69 " 67 65 63|——>SEG24
SEG1 <—(2 62 |—>SEG25
SEGO €<—3 61 |—>SEG26
COM3 <—4 60 |—>SEG27
COM2 €<——5 59 [—>SEG28
COM1 <——6 58 |—>SYNC
COMO <—7 57 |——>TB
VLCD3 8 56 |<——CKI
VLCD2 9 55 |——>TCO
VLCD1 10 54 |<——PB3
VLCDO 11 MN158851A1[High Speed Version] 53 &«—— PB2
Xl ——>1 12 52 |<—— PB1
X0 <—13 51 [<——PBO
VDD 14 50 [&<—>PA3
RST «<—|15 49 |K—>PA2
0OSC1 —>{ 16 48 K—> PA1
0SC2 «—17 47 &<—>PAO
Vss 18 46 |&<—— P93
BZ <—19 45 k—— P92
IRQ1/P41 ——>{ 20 44 &—>P73
RQO/P40 —>{ 2122 g 2455 26 5, 28,080 o 82 034 36 038 40 42 B &—>P72

SBT «—>
P00 <—|
P01 <—
P02 <——
P03 <——
P10 «—|
P11 <l
P12 <
P13 «<—|
P20 —>8
P21 —>
P22 —> @
P23 ——>
P30 <—>9
P31 <—>
P32 <>
P33 <—>|
P70 <——>{&a
P71 <—>

QFP084-P-1818
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4 MN150810

K Type MN150810

I'ROM (x8-bit) 8K

I RAM (x4-bit) 512

I Number of Instructions 104

I Minimum Instruction Execution Time Wit Main Clock operated 1/4 dividing 0.95ps (at 4.5 to 5.5V, 4.19MHz)

1/8 dividing 1.91ps (at 2.6 to 5.5V, 4.19MHz)
With Sub-clock operated 122y (at 2.2 to 5.5V, 32.768kHz)

Ilnterrupts « RESET e External (Key Interrupt is available) e Timer e Serial/Timer 2

N Timer Counter Timer Counter : 8-hit x 1 (Event Count)
Clock Source ................. 1/2,1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of X| Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)

Clock Source ................. 1/2 of System Clock, 1/16384 of OSC Oscillation Clock, 1/1, 1/64 of XI
Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2
N serial Interface Serial : 8-hit x 1 (Synchronous Type)
Clock Source ................. System Clock, SBT Pin Input
H1/0 Ports[I/0 20| - Jointuse:6 e Pull-up Resistor available : 20 (Software Programmable)
Input 5 | «Jointuse:4 e« Pull-up Resistor available : 5 (Software Programmable)
High Voltage Output | 4 | - Nch Open-drain available (Breakdown Voltage 10V) : 4
Output 11| < Joint use : 8
| ) 16 Segment * 2, 3, 4 Common * 1/2, 1/3, 1/4 Duty
I Package QFP064-P-1414
N Electrical Characteristics
Supply Current
Z ”,:,?aramétef,
o ' " fosc=dMHz VDD=5V | | | 50 | mA
Operating Supply Current
IDD2 fosc=32.768kHz, VDD=5V 05 | mA
Supply C t a1 STOP IDD5 X1=32kHz, VDD=5V 10 UA
u urrent a
Py D6 XI=OPEN, VDD=5V 5 | pA
Supply Current at HALT IDD3 fosc=4MHz, VDD=5V 1.2 | mA
(Ta=-40 to +85°C, VDD=5.0V, VSS=0V)
Support Tool ,
K in-Circuit Emulator PX-ICE1500 + PX-PRB150810
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MN150810 O

I Pin Configuration

SYNC «—
RST «——
P40 <——|
VSS «—f

Xl €«<—

X0 &——

NC «<—
0sC1
osc2
VDD
VLCD1
VLCD2 —>|
VLCD3 €—|
PEO
PE1 <——
PE2 —>|

P13

l&—> P12

<—> P10

——> PD2

lkk—> P02/TCO2
<—> P02/TCO0

———> PDO

l<—— P52

l<—— P50

Og

© ® N DGO s W N

a
@

Q&—> P11

2

g|——> PD3

Iy
©

gl > PO3IRQ
2le—> PO1/TCO1
] S—

g—> PD1

o
N
o
o
o
@

MN150810

g

gl P51

a
©

48
47
46
45
44
43
42
41
40
39

37
36
35
34
33

l——> P33/SBD
f<—> P32/SBT
K—> P31

<—> P30

<——> P23

k—> P22

&—> P21

K—> P20

—> PB3/SEG23
——> PB2/SEG22
——> PB1/SEG21
——> PBO/SEG20
——> PA3/SEG19
—> PA2/SEG18
——> PA1/SEG17
> PAO/SEG16

3% P10 to P13 : High current output port

COM1 &——|
COMo «—rp
SEGO «——
SEG1 «—§
SEG2 «——
SEG3 <8
SEG4 «—|
SEG5 «——8
SEG6 <——|
SEG7 «——{8

QFP064-P-1414

PDO to PD3 : Output port (10V withstanding)

NC : Nothing connected with terminal.
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1 MN150409 / 0609

T Type MN150409 / 0609
N ROM (x8-hit) 4K/ 6K

I RAM (x4-bit) 256/ 512

I Number of Instructions 104

H Minimum Instruction Execution Time

1/4 dividing 1.1ps (at 4.5 to 5.5V, 3.58MHz)
1/8 dividing 2.2ps (at 3.0 to 5.5V, 3.58MHz)
1/64 dividing 17.6ps (at 2.2 to 5.5V, 3.58MHz)

N interrupts

* RESET e« Top Priority (External) < External / Timer2 e Timer e Serial

K Timer Counter

Timer Counter 1 : 8-bitx 1
Clock Source ................. 1/2,1/8,1/32, 1/128 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output)
Clock Source .........cunee. System Clock
Interrupt Source ............ Overflow of Timer Counter 2

N serial Interface

Serial : 8-bit x 1 (Synchronous Type)

Clock SOUFCe .....ovvve.. System Clock, SBT Pin Input
N1/0 Ports[1/0 29 | +Joint use : 5 (LED Driver (10mA/1V)) « Pull-up Resistor available : 29 (Software Programmable)
« Qutput Structure specified by Mask Option : 29 (PO, 1: by -bit P2to A, D : by -byte)
Input 4 | < Jointuse e Pull-up Resistor available : 4 (Software Programmable)

I special Ports

DTMF Output, Buzzer Output

N Package

SDIP042-P-0600, QFP044-P-1010

N Electrical Characteristics

Support Tool

Supply Current

mA

/4fosc, 3.58

IDD2 z . .
ti | t -
Operating Supply Current = - 1/8fosc, 3.58MHz 15 | 40 | mA
Supply Current at STOP IDD5 10 | pA
Supply Current at HALT IDD4 fosc=3.58MHz 05 (12 | mA

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

N In-Circuit Emulator

PX-ICE1500 + PX-PRB150609

T EPROM built-in Type

36

Use MN15P0809 (ES (Engineering Sample) available) in SDIP042-P-0600 / QFP044-P-1010 package.



MN150409 / 0609 O

I Pin Configuration

98385033888
\_J _ [ e W« W W« W~ o M « WY WY W o 1Y
Vss e, 42— TRQ
S0 e LI
0SC2 <—|3 40 &—> PC3/TC20
VDD 4 39 <—— PC2/SBI " P42 «——> 164 43 %2 41 90 39 38 37 36 g5 M g5 l«<—> P13
STRQ —>|5 38lc—> PC1/SBO [ P43 <—>l 2 RK—>P12
DTMF <——6 37 &—> PCO/SBT P50 <—>{3 31} c—> P11
RST —>|7 36 [<—> PA3/(LED) P51 <—>( 4 30 [<—> P10
SYNC «<——8 35 [&—> PA2/(LED) P52 <—>( 5 29[<—> P03
P00 €<—>{9 34 [ &<—> PA1/(LED) NC 6 MN150409/0609 28 <—> P02
PO <410\ iehage  38[S > PAUILED) P53 <—>| 7 27 <—> P01
P02 <—>{ 11 32— P53 (LED)/PA0 <—>{ 8 26 j«—>P00
P03 €<—> 12 /0609 31 &—> P52 (LED)/PA1 <—> 9 25— SYNC
P10 <——>{ 13 30 K—> P51 (LED)/PA2 <—> 10 24 &——RST
P11 <—> 14 29— P50 (LED)/PA3 <—>| 1112 18 14 15 15 17 15 19 5o 21 2223 ——> DTMF
P12<&—>) 15 28 l&«—> P43
o i VLTI
P20 <—>{ 17 26 [ &—> P41 Po_éoom_moo
P21 <—>{18 25/ P4o |g|g|@]8 Slg8p g8l
P22 <—> 19 241&—> P33 §8§SE‘ oo~ @
P23 <—>| 20 231 &—> p32 o g o ﬁ
P30 <——> 21 22 [&—> P31 T/
SDIP042-P-0600 QFP044-P-1010

% Input only when used as the port C.
NC : Nothing connected with terminal
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1 MN150832

N Type

MN150832
T ROM (x8-bit) 8K
T RAM (x4-bit) 512
I Number of Instructions 104

W Winimum Instruction Execution Time

1/4 dividing 1.1ps (at 4.5 to 5.5V, 3.58MHz)
1/8 dividing 2.2ps (at 3.0 to 5.5V, 3.58MHz)
1/64 dividing 17.6ps (at 2.2 to 5.5V, 3.58MHz)

K interrupts

*RESET e« Top Priority (External) e External / Timer2 e Timer e Serial

N Timer Counter

Timer Counter 1 : 8-bitx 1
Clock Source ..........cuc... 1/2,1/8,1/32, 1/128 of System Clock
Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output)
Clock Source ................. System Clock
Interrupt Source ............ Overflow of Timer Counter 2

K serial Interface

Serial : 8-bit x 1 (Synchronous Type)

Clock SOUrCe .....vrnenen... System Clock, SBT Pin Input
] 1/0 Ports | 1/0 47 | « Joint use : 7 (LED Driver (10mA/1V)) o Pull-up Resistor available : 47 (Software Programmable)
« Qutput Structure specified by Mask Option : 47 (PO, 1 : by -bit P2 to A, D : by -byte)
Input 8 | +Jointuse:8 e Pull-up Resistor available : 8 (Soﬂwaré Programmable)
I special Ports DTMF Output, Buzzer Output
I Package QFP064-P-1414, SDIP064-P-0750

K Electrical Characteristics

Support Tool

Supply Current

. IDD2 1/4fosc, 3.58MHz 25 | 50 | mA
Operating Supply Current 77 1/8fosc, 3.58MHz 15 | 40 | mA
Supply Current at STOP IDD5 10 | pA
Supply Current at HALT IDD4 fosc=3.58MHz 05|12 | mA

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1500 + PX-PRB150808

N EPROM built-in Type

38

Use MN15P0808 (ES (Engineering Sample) available) in QFP064-P-1414 / SDIP064-P-0750 (under
development) package.



MN150832 O

I Pin Configuration

VSS 10 - s4lc—— TRQ
0sC1 —>|2 63 PD2/(LED)
0sC2 «—|3 62 PD1/(LED)

VDD 4 611<—> PDO/(LED)
SIRQ—>15 60[<—> PC3/TC20
DTMF <—6 59|<—— PC2/SBI

RST ——>{7 58 |<—> PC1/SBO
SYNC «<——|8 57k<——> PCO/SBT

P00 <—>{9 56 |<—> PA3/(LED)

PO1 <——# 10 55 <—> PA2/(LED)

P02 «<—>{ 11 54 |K——> PA1/(LED)

P03 “ﬂ 12 53 {&—> PAO/(LED)

P10 <—>{13 52 [<—— PB3

P11 <—>{ 14 51 &—— PB2

P12 <—>{15 50 (<—— PB1

P13 16 MN150832 49— PBO

P20 17 481&—> P93

P21 «<—>{18 4716—> P92

P22 €«<—>{ 19 46 (K——> P91

P23 €<—> 20 45 &—> P90

P30 <—>{21 44je—> pe3

P31 «—>f22 43lc—> pe2

P32 <—>{23 42<——> pg1

P33 <—>f24 411<—> P80

P40 <—>{25 W0ic—> P73

P41 €—>{26 39 | K—> P72

P42 €«—>27 38 K—> P71

P43 <—>28 37 |&—> P70

P50 <—>{29 36 <—> P63

P51 «<—>{30 35lc—> P62

P52 <—>{31 34le—> P61

P53 «—> 32 33 [&—> P60

SDIP064-P-0750
% Input only when used as C-port

P00 <—>
P01 &<—>|
P02 €<—>
P03 <—>
P10 €—>|
P11 «—j
P12 €«—>
P13 <—>|
P20 €
P21 €<——>|
P22 <—>|
P23 €<—>
P30 <—>
P31 <—>
P32 <—>|
P33 <—>|

Vss
lkk—> PD2/(LED)

&—> PC3/TC20

}

l<—— PC2/SBI

<—> PC1/SBO

l<—> PCO/SBT

gle—— osct
2 le—> PD1/(LED)

\,
$<——IRQ

<3
©
o
o
a
o
@

MN150832

I3
o

51

o
S

FS
©

Y
3

kS PA3/(LED)
K—> PA2/(LED)
l—> PA1/(LED)
[&—> PAO/(LED)
<——PB3
&——PB2
<— PB1
<——PBO
<—>P93
[—> P92
[<—> P91
<—> P90
K—> P83
[«—> P82
[«<—> P81
<—> P80

P4l «—>|5

P43 «—>|3
P50 «—>|
P51 «—>(
P52 <—>|
P53 «—>(p
P60 <—>|
P61 <8
P62 «—>|
P63 <—>B
P70 «—>|
P71 «—>(8
P72 «—>)
P73 «—>(Q

QFPOB4-P-1414
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1 MN152810

B Type

MN152810
TROM (x8-bit) 8K
I RAM (x4-hit) 320
N Number of Instructions 115

W Minimum Instruction Execution Time

At 1/12 frequency dividing 2ps (at 4.5 to 5.5V, 6MHz)

K interrupts

* RESET «SIRQ < Remote Control Input e« Timer e« Serial (Only when choosing Mask Option)

N Timer Counter

Timer Counter : 8-bit x 1
Clock Source .....ccv.n.c.. 1/2,1/8, 1/32, 1/128 of System Clock
Interrupt Source Overflow of Timer Counter

N Serial Interface

Serial : 8-bit x 1 (Synchronous Type)

Clock Source ................. System Clock, SBT Pin Input
H1/0 Ports 1/0 6 | «Jointuse:2 < Pull-up Resistor available (Mask Option) « Nch Open-drain available (Qutput) : 4
Input 4 | «Jointuse:1 e Pull-up Resistor available : 4 ( Mask Option)

* Output selectable : 3 (Software Programmable)

High Voltage Output | 5

« Nch Open-drain (Breakdown Voltage 12V) : 5« Push-pull Output selectable : 4 (Mask Option)

Qutput 5
Iap Inputs 5-hit x 4ch (Gonversion by Software)
N D/A Outputs 6-bit x 5¢h
Irwm 7-bit x 4ch (Repetition Cycle 256s, at 6MHz), 14-bit x 1ch (Repetition Cycle 32.8ms, at 6MHz)
| Special Ports Tri-state Output (PTO), Remote Control Reception
l CRTC 5 x 7 dots, 16 characters, 6 lines, 7 colors, 120 patterns, Rounding function, Framing function
INotes Remote Control Data Detection Circuit built-in, For Voltage Synthesizer, Stand-by
I Package SDIP052-P-0600
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MN152810 O

K Electrical Characteristics

Supply Current
L t s bl . Cditin oo L
fosc=6MHz, VDD=YDDC=AVDD=5V
IDD1 28 | 50 | mA
VSSC=2V, Ta=25°C
Operating Supply Current

fosc=6MHz, YDD=VDDC=AVDD=5Y
IDD2 40 | 80 [ mA
VSSC=2V, Ta=25°C

VDD=VDDC=AVDD=3V, VSSC=0V
Supply Current at STOP IDD3 20 | pA
fosc=0Hz, Ta=25°C

(Ta=25, 80°C, VDD=5.0V, VSS=0V)

A/D, D/A Converter Characteristics

e T TR T T, M ]
A/D Conversion Absolute Error VDD=5V, VSS=0V +1 | LSB
D/A Conversion Absolute Error VDD=5V, VSS=0V +1/2 | LSB
Analog Input Voltage VSS VbD | V

(Ta=25, 80°C, VDD=5.0V, VSS=0V, VSSC=0V, VDDC=AVDD=5V)

Support Tool
I In-Circuit Emulator PX-ICE1500 + PX-PRB152810
| Piggyback Use EP152810 as piggy in SDIP052-P-0600 package.

N Pin Configuration

VDD 1O -/ 42 Vss
P21 <—>{2 41 —> PTO
P20 €<—>3 40 &—> P22
P12 <—4 39 K<—— P23/SIRQ (STBY)
P11 €<——5 38|<—> P30 (SBD)
P10 «—|6 37 |&—> P31 (gﬁ)
RST —>{7 36 j<—— OSC1
P03 <—{8 35——> 0SC2
P02 <——9 34|<—— RMIN-IRQ1
P01 «<—— 10 33 ——> VOW1
P13 <—> 11 MN152810 32— VOW2
P00 «—| 12 31 ——> VOB
PDAC4 <—13 30 <—— HSYNC
PDAC3 «— 14 29}—> VOW3
PDAC2 «<—|15 28|——> PDAC5
PDAC1 <——| 16 271«—> P52
TDAC «<——|17 26— P53
ADIN3 ——>/ 18 25 |c—— TEST
ADIN2 — {19 24— PB3
ADIN1 —>[20 23 |——> PDAC6
ADINO — | 21 22|c VSYNC

SDIP052-P-0600

NC : Nothing connected with terminal
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1 MN152811

N Type

MN152811
I'ROM (x8-bit) 8K
I RAM (x4-bit) 256
I Number of Instructions 115

N Minimum Instruction Execution Time

2ps (at 4.5 to 5.5V, 6MHz)

K interrupts

«RESET ¢ SIRQ *Remote Control Input  Timer e Serial (Only when choosing Mask Option)

N Timer Counter

Timer Counter : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/2,1/8, 1/32, 1/128 of System Clock
Interrupt Source ............ Overflow of Timer Counter

N Serial Interface

Serial : 8-bitx 1

Clock Source ................. System Clock, SBT Pin Input
N1/0 Ports[1/0 5 | «Jointuse:2 e Specified pull-up Resistor available (Mask Option) : 2
* Nch Open-drain available (Output) : 5
Input 4 | «Jointuse:1 e« Specified pull-up Resistor available ( Mask Option) : 1

* Qutput selectable (Software Programmable) : 3

High Voltage OQutput | 5

« Nch Open-drain (Breakdown Voltage 12V) : 5 e« Push-pull Output selectable (Mask Option) : 4

Output 3

W A/D Inputs

5-bit x 4ch (Conversion by Software)

Trwm 7-bit x 6¢h (Repetition Cycle 256ps, at 6MHz), 14-bit x 1ch (Repetition Cycle 32.8ms, at 6MHz)
ISpeciaI Ports Tri-state Output (PTO), Remote Control Reception

l CRTC 5 x 7 dots, 16 characters, 2 lines, 7 colors, 56 patterns, Rounding function, Framing function
I Notes Remote Control Data Detection Circuit built-in, For Voltage Synthesizer

N Package SDIP042-P-0600
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MN152811 0

K Electrical Characteristics

Supply Current
. Limit .
Parameter Symbol Condition Min. | Typ. | Miax, Unit
. fosc=6MHz, VDD=5V
Operating Supply Current IDD1 Tac25C 50 | 10 | mA
fosc=0Hz, VDD=5V
Supply Current at STOP IDD3 2.0 | pA
Ta=25°C
(VDD=5.0V, VSS=0V)
A/D, D/A Converter Characteristics
. Limit .
Parameter Symbol Condition Min. | Typ. [ Max. Unit
A/D Conversion Absolute Error VDD=5V, VSS=0V +1 | LSB
Analog Input Voltage VSS VDD
(VDD=5.0V, VSS=0V, Ta=25.8°C)
Support Tool
K in-Circuit Emulator PX-ICE1500 + PX-PRB152811
K Piggyback Use EP152811,

I Pin Configuration

VDD e -/ 42 Vss
P21 <—>2 41— PTO
P20 <—>|3 40— p22
Pl2<— |4 39 P23/SIRQ(STBY)
P11 «<——|5 38 [<—> P30(SBD)
P10 <——{6 37 <—> P31(SBT)
RST ——>|{7 36 <—— OSC1
P03 <—|8 35——> 0SC2
P02 <—|9 34K K—— RMIN - IRQ1
P01 <—— 10 33 ——> VOW1
P13 <—> 11 MN152811 3| 5 vowe
P00 €<— 12 31 —> VOB
PDAC4 <—| 13 30 K—— HSYNC
PDAC3 <— 14 29 ——> VOWS3
PDAC2 <— 15 28/—> PDAC5
PDAC1 <— 16 27 k—> P52
TDAC €<—— 17 26 [<—> P53
ADING ——>] 18 25— TEST
ADIN2 ——>{ 19 24| —> PB3
ADIN1 ——>{ 20 23——> PDAC6
ADINO ——>] 21 22|<—— VSYNC

SDIP042-P-0600
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3 MN150414 /

0814 /1614

HType

MN150414 /0814 /1614
TRom (x8-bit) 4K/ 8K/ 8K (Table ROM 8K)
I RAM (x4-bit) 256 /320 / 320
I Number of Instructions 103

H Minimum Instruction Execution Time

At 1/8 frequency dividing 2.0ps (at 1.8 to 3.6V, 4MHz)
At 1/16 frequency dividing 4.0ps (at 1.8 to 3.6V, 4MHz)
At 1/32 frequency dividing 8.0ps (at 1.8 to 3.6V, 4MHz)

K interrupts

* RESET e« External (Key Interrupt is available) e Timer e Serial

K Timer Counter

Timer Counter 1: 8-bitx 1
Clock Source ................. 1/2,1/8,1/32, 1/128 of System Clock, Remote Control Carrier Qutput
Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1

Clock Source ................. 1/1,1/16, 1/32, 1/64 of OSC Oscillation Clock
1/1,1/16, 1/32, 1/64 of TC12 Pin Input, Remote Control Carrier Output
Interrupt Source ............ Overflow of Timer Counter 2
Watchdog Timer

Connectable Timer Counter 1 + Timer Counter 2

I serial Interface

Serial : 8-bit x 1 (Synchronous Type)
Clock Source ................. System Clock, SBT Pin Input

H1/0 Ports

/0 12
(13)

« Joint use : 1
« Specified pull-up Resistor available : 13 (Software Programmable) (WOT Qutput by RST Pin Output)

Input 9

e Jointuse : 5
« Specified pull-up Resistor available : 9 (Software Programmable)

Output 1

e Joint use : 1

I Special Ports

Remote Control Transmission

K Notes

Carrier Generator Gircuit for Remote Controller built-in and Auto Reset Circuit built-in

N Package

SOP028-P-0375

K Electrical Characteristics

44

Supply Current

Operating Supply Current 1DD1 fosc=4MHz, 1/8 dividing 1.0 | 3.0 | mA
Supply Current at STOP IDD3 Auto Reset Circuit built-in 10| 5 pA
Supply Current at HALT IDD2 fosc=4MHz, 1/8 dividing 06 | 1.2 | mA

(Ta=-20 to +85°C, VDD=3V, VSS=0V)



MN150414 /0814 /16140

Support Tool
N in-Circuit Emulator PX-ICE1500 + PX-PRB150414 /0814 / 1614
N EPROM built-in Type Use MN15P1614 (ES (Engineering Sample) available) in SOP028-P-0375 package.
I Pin Configuration
P12 <—>10 - 28 |<—> P11
P13/TCO <—>(2 27l<—> P10
P40/IRQ —>|3 26 [<—> P03
P60 <—>{4 25|<—> P02
P61 <—>|5 24|<—> PO1
P62 <—>{6 23|<—> P00
P63<—>17  MN{50414 22[<—> P33/SBT
P50/RMO <——{8  /0814/1614 21 [<—> P32/SBD
VDD 9 20 [€<—> P31/SYNC
0SC2 <—{ 10 19 |<— P30/TCI2
0SC1 —>{ 11 18[<—— P23
Vss 12 17| &— P22
RST(RST/WDT) <—>{ 13 16 [&<—— P21
WDT(P70) <—>{ 14 15 &—— p2g

SOP028-P-0375

45



1 MN150404 / 0804

T Type

MN150404 / 0804
N ROM (x8-bit) 4K/ 8K
N RAM (x4-bit) 256 /384
N Number of Instructions 101/104
N Minimum Instruction Execution Time  With Main Clock operated 1/8 dividing 1.91ps (at 2.6 to 5.5V, 4.19MHz)
1/8 dividing 4.0ps (at 2.2 to 5.5V, 2MHz)
With Sub-clock operated 1/8 dividing 244ys (at 2.2 to 5.5V, 32.768kHz)

K interrupts

e RESET e External e Timer e Serial

N Timer Counter

Timer Counter 1 : 8-hit x 1 (Event Count)
Clock Source ................. 1/2, 1/8, 1/32, 1/128 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock
Interrupt Source Overflow of Timer Counter

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/2 of System Clock, 1/16384 of 0SC Oscillation Clock, 1/1, 1/64 of XI
Oscillation Clock

I serial Interface

Serial : 8-bit x 1 (Synchronous Type)

Clock SOUTCE ........oonnn.... System Clock, SBT Pin Input

| 1/0 Ports | 1/0 8 | Jointuse:2 e Specified pull-up Resistor available : 8 (Software Programmable)
Input 8 | *Jointuse:7 e« Specified pull-up Resistor available : 8 (Software Programmable)
High Voltage Output | 4 | « Nch Open-drain (Breakdown Voltage 10V) : 4
Output 12| - Jointuse: 8

N Zero-cross Inputs 1

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

| X)) 24 Segment » 3 Common * 1/3 Duty

] Special Ports Comparator (2)

N Package QFP064-P-1414
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MN150404 / 0804 O

N Electrical Characteristics

Support Tool

Supply Current
it T : ‘ Limit R
Paramgtgr Symbol Condition Min. | Typ. | Wax. Unit
' IDD1 fosc=4MHz, VDD=5V 20 | 50 | mA
Operating Supply Current | T fosoc32.768KHz, VD=3V 80 | 200 | pA
IDD5 XI=32kHz, VDD=3V 13 | pA
Supply Current at STOP =15 rs XI=OPEN, VDD=3V 8 | A
IDD3 fosc=4MHz, VDD=3V 05 ] 12 | mA
Supply Current at ALY I T fos0-32.768KHz, VDD-3V 40 | 100 | pA
(Ta=—20 to +85°C, VDD=5.0V, VSS=0V)
A/D Converter Characteristics
R B . Limit o
 1 . 'Parameter. ‘;, .| Symbol . Condition Min. | Typ. | Wiax. Upn
A/D Conversion Absolute Error +3 | LSB
_ - VDD=5.0V, VSS=0V, VREF+=VDD
A/D Conversion Relative Error +2 | LSB
A/D Conversion Time fosc=4MHz 18 18 | us
Reference Input Voltage Vref+ VSS VDD | V
Analog Input Voltage VAD VSS Vref+ | V

(Ta=-20 to +85°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1500 + PX-PRB150404 / 0804

N EPROM huilt-in Type

Use MN15P0804 in QFP064-P-1414 package.

I Pin Configuration

@ P33/SBD
P32/SBT
P31

P30
c—>P23
le—> P22
F~> P21

<—> P20
——> SEG23/PB3
—> SEG22/PB2
——> SEG21/PB1
——> SEG20/PBO
——> SEG19/PA3
——>SEG18/PA2
|——> SEG17/PA1
——> SEG16/PAD

o+

Mm@ << <

2:%55%

g S 533305

SE _QQQeeg

M AN~ OO AN - OMN—OMAN»~ O

- - OO0 00 WWLWLW YT T T T

[ W« W« T U« W o T T« WO« N« o I I W s M s N 8
SYNC «—— 164 63 92 61 %0 59 % 57 56 55 5 5352 51 0 4948
RST —>|2 47
VREF+ 3 46
vss 4 45
Xt —>|5 44
X0 €<—{6 43
NC 7 42
0SC1 —>|8 41
0862 <——g MN150404/0804 40
VoD 10 39
VLCD1 11 38
VLCD2 12 37
VLCD3 13 36
SEGO/AD0 €<—>| 14 35
SEG1/AD1 <—>{ 15 34
SEG2/AD2 <—>| 16 33

74 00 ¥ pp By B s T 5 50 M

83885838832z 52z%2

LLLIL5000LWOOQROGQ

8{5888000‘0%(00)0)(00)0)

wow owow w
n nnonn

QFP064-P-1414

% P00 to P03 : Output port (10V Breakdown Voltage)
P10 to P13 : High current output port
NC : Nothing connected with terminal.

Note : Use with on-chip MN15P0804 pull-up resistor

open.



1 MN150120

K Type MN150120 (under development)

N ROM (x8-hit) 1K

T RAM (x4-bit) 64

E Number of Instructions 51

N Minimum Instruction Execution Time 1/8 dividing 1.0ps (at 4.5 to 5.5V, 8MHz)

1/8 dividing 4.0ps (at 2.0 to 5.5V, 2MHz)
1/8 dividing 8.0ps (at 1.8 to 5.5V, 1MHz)
1/8 dividing 8.0ps (at 3.0 to 5.5V, selecting CR Oscillation)

| Interrupts *Time Base * External « AC Zero-cross
I Timer Counter Time Base Counter : 1
Clock Source ..... ....1/1 of 0SC Oscillation Clock

Interrupt Source ............ Overflow of Time Base Counter

Watchdog Timer (Mask Option) Time Base Output

fosc=8MHz 2kHz | 4kHz | 8kHz | 16kHz
fosc=TMHz ~ [0.25kHz| 0.5kHz | 1kHz | 2kHz

N1/0 Ports[1/0 15 | « Joint use: 7 (8) < Specified pull-up Resistor available : 11 (12) (Mask Option)
(16)| « Specified output architecture available : Nch Open-drain / Push-pull : 11 (12) (Mask Option)
* 4ch LED direct drive available (20mA / 2.0V)
* When CR oscillation mode is selected, 0SC2 terminal may be used as P33 terminal

N Comparator 2

N Zero-cross Inputs 1

| Special Ports Buzzer Output (1kHz, 2kHz, 4kHz : fosc=at 4MHz)

| Notes CR / crystal Oscillation selectable, Auto-reset circuit selectable (Mask Option)
l Package SOP020-P-0300, SDIP022-P-0300
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MN150120 O

N Electrical Characteristics

Supply Current
i Parameler ‘~smm‘s‘t” o ‘,c‘ondiktmn o, [ Typ, [Max. Unit.
_ DDT | fosc=8MHz 40 | 8.0 | mA
Operating Supply Gurrent =0 fosc=32.768KkHz 30 | 60 | pA
Supply Current at HALT IDD3 fosc=32.768kHz 15 | 30 | pA
Supply Current at STOP IDD4 05| 50 | pA
Auto reset current consumption | IDD5 30 | 80 | pA

(Ta=-40 to +85°C, VDD=5.0V, VSS=0V)

Comparator Characteristics

Condition T Er i
o “ : ;n | ‘Min. | Typ. | Max. | o
Input offset voltage VIOF Vin=1.510 3.5V 20 {100 { m
In-phase input voltage range | VISP 15 35|V
(Ta=-40 to +85°C, VDD=5.0V, VSS=0V)
Support Tool
K in-Circuit Emulator PX-ICE1500 + PX-PRB150120
N EPROM huilt-in Type Use MN15P0222 (ES (Engineering Sample) available) in SOP020-P-0300 / SDIP022-P-0300 package.
I Pin Configuration
VDD 10 20 |<——>P32/B2Z VDD 10~ ol spaspz
osci 2 19 K——>P31/IRQ/ACZ osCH 2 21 l«——>P31/1RQ/ACZ
0SC2/ P33 < 3 18 |<——> P30/ SYNC 0SC2/P33<—> 3 20 |«<——>P30/SYNC
vss . - ST NC 4 19 k—>RST
Vss 5 18 NC
POO<—> 5 16 <—> P23/ COMP1- MN150120
MN150120 PO0<—{ 6 17 k——> P23/ COMP1-
POl<—> 6 15 [<——> P22/ COMP1+
POl <—>{ 7 16 [<——>P22/COMP1+
PO2<&—— 7 14 {<——> P21/ COMPO- P02 8 5 P21 / GOMPO-
PO3<—> 8 13 &—> P20/ COMPO+ P03 < S 9 14 [<——>P20/COMPO+
P1I0<—{ 9 12 &k——>P13 P10 <——>{ 10 13 [K—>P13
P11 <——3{ 10 11 g—>P12 P11 <—3 11 12 k—>P12
SOP020-P-0300 SDIP022-P-0300

% PO0O to P03 : High current output port
NC : Nothing connected with terminal.
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1 MN150222

K Type

MN150222
I ROM (x8-bit) 2K
I RAM (x4-bit) 9
I Number of Instructions 51

N Minimum Instruction Execution Time

1/8 dividing 1.0ps (at 4.5 to 5.5V, 8MHz)
1/8 dividing 4.0ps (at 2.2 to 5.5V, 2MHz)
1/8 dividing 8.0ps (at 1.8 to 5.5V, 1MHz)
1/8 dividing 8.0ps (at 3.0 to 5.5V, selecting CR Oscillation)

K interrupts

e Timer Time Base ¢ EXternal e AC Zero-cross

K Timer Counter

Timer Counter : 8-bit x 1 (Event Count : Timer Output)
Clock Source ......... ....System Clock, 1/16384 of 0SC Oscillation Clock, TCI Input
Interrupt Source ............ Overflow of Timer Counter

Time Base Counter : 1
Clock Source ................. 1/1 of OSC Oscillation Clock
Interrupt Source Overflow of Time Base Counter

Watchdog Timer (Mask Option) Time Base Output

fosc=8MHz 2kHz | 4kHz | 8kHz | 16kHz
fosc=1MHz 0.25kHz| 0.5kHz | 1kHz | 2kHz

H1/0 Poris[i/0

15
(16)

* Joint use : 7 (8) e Specified pull-up Resistor available : 11 (12) (Mask Option)

« Specified output architecture available : Nch Open drain / Push-pull : 11 (12) (Mask Option)
* 4ch LED direct drive OK (20mA/2.0V)

« When CR oscillation mode is selected, 0SC2 terminal may be used as P33 terminal

T A/D Inputs

10-bit x 4ch (with S/H)

N Zero-cross Inputs

1

I special Ports

Buzzer Output (1kHz, 2kHz, 4kHz : fosc=at 4MHz)

K Notes

CR/crystal oscillation selectable, Auto-reset circuit selectable (Mask option)

N Package
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MN150222 O

N Electrical Characteristics

Support Tool

Supply Current
, 5 Limit .
Parameter Symbol Condition Min. | Typ. | Max. Unit
. IDD1 fosc=8MHz 40 | 80 | mA
Operating Supply Current = fosc=32.768kHz 30 | 60 | pA
Supply Current at HALT IDD3 fosc=32.768kHz 15 | 30 | pA
Supply Current at STOP IDD4 05 | 50 | pA
Auto reset current consumption | IDD5 30 | 80 | pA

(Ta=-40 to +85°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

‘ ‘ i Limit

. Parameter Symbol{ . . Condition Win. | Typ. [ Miax. Unit
A/D Conversion Relative Error +3 | LSB
A/D Conversion Time fosc=8MHz 15 | 27 | ps
Analog Input Voltage VIA VSS VDD | V

(Ta=-40 to +85°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1500 + PX-PRB150222

T EPROM built-in Type

Use MN15P0222 (ES (Engineering Sample) available) in SOP020-P-0300 / SDIP022-P-0300 package.

I Pin Configuration
VDD 10 20 «——>P32/TCO/BZ VDD 10 22 «——>P32/TCO/BZ
0sCt 2 19 «——>P31/1RQ/ACZ 0sCt 2 21 [&<—>P31/IRQ/ACZ
__ 33 <> P30/SYNC/TCI
0SC2/P33<——3 3 18 k——> P30/ SYNC / TCI 0SC2/P33 20 0/s c
_ NC 4 19 &<——>RST
Vss 4 17 k——>RST
vss 5 18 NC
Poo<—3{5 16 k——>P23/AD3 MN150222
MN150222 POO<——> 6 17 &<—>P23/AD3
P01 <—3{ 6 15 k——>P22/AD2 oot . 16 b2 AD2
PO2&—>7 14 |<—>P21/AD1 Po2<—3 8 15 k——>P21/AD1
PO3<—>8 13 |&<—>P20/ADO PO3<—> 9 14 [&<—> P20/ ADO
ST p— 12 e——>p13 P1o<—3) 10 13 ——>P13
P11<—3{ 10 1 le——>pi2 P11<—3 11 12 |k——>P12

S0P020-P-0300

SDIP022-P-0300

% P00 to P03 : High current output port
NC : Nothing connected with terminal.
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1 MN150831

T Type MN150831

T ROM (x8-bit) 8K

N RAM (x4-bit) 512

I Number of Instructions 106

I Minimum Instruction Execution Time 1/4 dividing 1.0ps (at 4.5 to 5.5V, 4MHz)

1/8 dividing 1.91ps (at 1.8 to 5.5V, 4.19MHz)
1/8 dividing 244ps (at 1.8 to 5.5V, 32.768kHz)

| Interrupts e Timer e External «AC Zero cross e Serial

N Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count)
Clock Source ................. System Clock, XI Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. System Clock, X! Oscillation Clock, TCl Input
Interrupt Source ............ Overflow of Timer Counter 2
Cascade connection to timer counter 1 possible

Watchdog Timer
I serial Interface Serial : 8-bit x 1 (Synchronous Type) L
Clock Source ................. System Clock, SBT Pin Input
H/0 Ports[1/0 20| +Jointuse:12 < Specified pull-up Resistor available : 12 (Software Programmable)
« Specified output architecture available : Nch Open drain / Push-pull : 20 (Software Programmable)
Input 5 | »Jointuse:4 Specified pull-up Resistor available : 4 (Software Programmable)
Output 8 | * 8ch LED direct drive OK (20mA /1.3V)
IA/D Inputs 10-bit x 8ch (with S/H)
N Zero-cross Inputs 1
| Special Ports Buzzer Output (1kHz, 2kHz, 4kHz : fosc=at 4MHz)
N Package QFP044-P-1010
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MN150831 O

K Electrical Characteristics

Support Tool

Supply Current
D el el e O RS
Operating Supply Current IDD1 fosc=4MHz 20 | 5.0 | mA
Supply Current at HALT IDD2 fosc=4MHz 06 | 1.2 | mA
Supply Current at STOP IDD3 fXi=32.768kHz 80 | 16.0 | pA
IDD4 1.0 | 5.0 | pA

(Ta=-20 to

+85°C, VDD=5.0V, V$3=0V)

A/D Gonverter Characteristics

S tmit T
o B PR | Min. | Typ. | Max. it
AID Conversion Relative Error Vref+=5V | 3 | LsB
A/D Conversion Time fosc=4MHz 54 us
Analog Input Voltage VIA VSS Vref+| V

(Ta=-20 to

+85°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1500 + PX-PRB151631

N EPROM built-in Type

Use MN15P1631 (ES (Engineering Sample) available) in QFP044-P-1010 package.

I Pin Configuration

Xi/TCNH
—— VDD

[<——OSC1
0sc2
Vss

—>X0

w[S

P00 / RST <—>
VREF+
P30/ ADO <—>
P31/AD1 <—>|
P32/ AD2 <—>
P33/ AD3 <—>|
NC

P40 / AD4 <—>
P41/ AD5 €<—>|
P42/ AD6 <—>
P43/ AD7 <—>

© ® N O o s W N =

IS
IS
IS

42 41 40 39 3

=3
w
by
w

MN150381

©
N
=
N
)
N

——>P62
——> P61
——> P60
—>SYNC
<——P11/TCI2
<——P10/ACZ
<—>P23/BZ
<—>P22/TCO
<—>P21/SBT
<—>P20/SBD
<——P13/1RQ

P93 <——>|

Pi2/SIRQ —>|

QFP044-P-1010

% P60toP73:H

igh current output port

NC : Nothing connected with terminal.
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1 MN151630

T Type MN151630

I ROM (x8-hit) 16K

N RAM (x4-bit) 512

I Number of Instructions 106

W Minimum Instruction Execution Time 1/4 dividing 1.0ps (at 4.5 to 5.5V, 4MHz)

1/8 dividing 1.91ys (at 2.6 to 5.5V, 4.19MHz)
1/64 dividing 15.28ys (at 2.2 to 5.5V, 4.19MHz)

| Interrupts o Timer External «AC Zero cross e Serial
N Timer Counter Timer Counter 1 : 8-bit x 1 (Event Count)
Clock Source ................. System Clock, XI Oscillation Clock

Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. System Clock, XI Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2
Cascade connection to timer counter 1 possible

Watchdog Timer
W Serial Interface Serial : 8-bit x 1 (Synchronous Type) .
Clock Source .........c....... System Clock, SBT Pin Input
N0 Ports[I/0 32| «Jointuse: 28 « Specified pull-up Resistor available : 24 (Software Programmable)
« Specified output architecture available : Nch Open drain / Push-pull : 32 (Software Programmable)
Input 8 | Jointuse:3 e Specified pull-up Resistor available : 8 (Software Programmable)
Output 4 | «Jointuse:6 e 8ch LED direct drive OK (20mA /1.3V)
T A/D Inputs 10-bit x 8ch (with S/H)
Tico 31-Segment x 4-Common « 1/2, 1/3, 1/4 Duty
32-Segment x 3-Common ¢ 1/2, 1/3 Duty
I Special Ports Buzzer Output (1kHz, 2kHz, 4kHz : fosc=at 4MHz)
AC Zero-cross Input
K Package QFP0B4-P-1818
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MN151630 O

N Electrical Characteristics

Supply Current
. Limit
Parameter Symbol Condition Win. | Typ. | Miax. Unit
Operating Supply Current IDD1 fosc=4MHz 20 | 50 | mA
Supply Current at HALT IDD2 fosc=4MHz 06 | 1.2 | mA
IDD3 fxi=32.768kHz 8.0 {16.0| pA
Supply Current at STOP
1DD4 1.0 | 50 | pA
(Ta=-20 to +85°C, VDD=5.0V, VSS=0V)
A/D Converter Characteristics
. Limit .
Parameter Symbol Condition Win. | Typ. | Max. Unit
A/D Conversion Relative Error Vref+=5V, Vref-=0V +3 | LSB
A/D Conversion Time fosc=4MHz 54 | s
Analog Input Voltage VIA Vref— Vref+ | V

(Ta=-20 to +85°C, VDD=5.0V, VSS=0V)

Support Tool
K In-Circuit Emulator PX-ICE1500 + PX-PRB151630
N EPROM built-in Type

Use MN15P1630 (ES (Engineering Sample) available) in QFP084-P-1818 package.

I Pin Configuration

TOONOUTONT™Om ©
OC")U)N(\INN(\INNNNN— ~
‘p_‘QOIOOfDOOOO(DOO(DO(D O]
mmh_%%%%mmmmmmmmm hf
DDZDDDLDLDLDDDDDD D DD
ONRRNSSC RN RRII2RS5S
ZoooooooooooQooQoo o
84838281807978777675747372717069 6867 64
P22/TCO <—>f 1 63 K—> P83/ SEG15
P23/BZ<—>{ 2 O 62 i<—> P82 / SEG14
P50 —> 3 61 K—> P81/SEG13
P51 —>f 4 80 <—> P80/ SEG12
P52 —> 5 59—
P53 —>| & 58 ———> PE1/SEG11
PDO <—>| 7 57 ——> PEO/SEG10
PD1 <—>| g 56 ——> SEG9
PD2 <—> g 55 ——> SEG8
PD3 <—>{ 10 54 —> SEG7
P10/ACZ —>| 11 MN151630 53 ——> SEG6
P11 S 52 ———> SEG5
SYNC <— 13 51 —> SEG4
NC 14 50 ——> SEG3
P60 <— 15 49 —> SEG2
P61 <— 16 48 ———> SEG1
P62 <—1 17 47 —> SEGO / COM3
P63 <— 18 46 ——> COM2
P70 <— 19 45 ——> COM1
P71 €<— 20 44 —> COMO
NC —— 21 43 VLCD3
2223242526 27 28 29 30 31 32 33 34 3536 37 38 39 40 41 42
NODN=AQAFO + Q- ANRIWON = % < Hi
EEQ%%Q»;X@E%QEQQQQQ 58 % P60 to P73 : High current output port
P07z 353 amocan>5s NC : Nothing connected with terminal.
o NOOMOOS T+
o [ W WY « o NN W Y 0 Y 0 W

QFP084-P-1818

29



56



700....:
SERIES

M N1700 Series

MN1700 Series

The MN1700 Series includes the finest 4-bit microcomputers and provides
functions and speeds that come close to those of 8-bit microcomputers.

As for hardware, this series has the features of high-speed instruction execution
time, large memory size, enhanced- interrupts, -timer, and-serial ports.

And also, instruction execution efficiency is enhanced, especially for frequently
used instruction sets.

Features

© The highest Class 4-bit Controller
High-speed 0.5 ps (6MHz) instruction execution
Maximum ROM size: 16k-words (linear space)
Maximum RAM size: 4k-nibbles

© 10-bit ROM for Higher Instruction Efficiency
10 bits per instruction assures that 80% of the instructions can be
executed in one machine cycle

o Numerous General-purpose Registers
Eight general-purpose registers
Register stack: 96 nibbles

® Built-in EPROM Type
Testing is surely available for all types with internal EPROMs.

® High-level Language Support
The high-level language CL/1 is used for software development.

MyE@ g
Souy . g:m:




1 MN170401 /0801 /1601A

N Type MN170401/0801/1601A
I'ROM (x10-bit) 4K/ 8K / 16K
TRAM (x4-bit) 256 + Stack 96 / 512 + Stack 96 / 896 + Stack 96

I Minimum Instruction Execution Time

With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz)
With Sub-clock operated 91.6 ps (at 2.7 to 5.5V, 32.768kHz)

N interrupts

¢ RESET e Time Base eExternal 0 eExternal1 eTimer A e Serial A External 2 /SBIA
e External 3/ Key e TimerB e Serial B

N Timer Counter

Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

- Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ........... Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B

I serial Interface

Serial A : 8-hit x 1 (Synchronous Type) (Transmission/Reception of variable bit length,
Start Condition function)
Clock Source ................ 0SC Oscillation Clock 1/8, Timer Counter Qutput, SBTA Pin Input

Serial B : 8-bit x 1 (Synchronous Type)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Counter Qutput, SBTB Pin Input

Connectable Serial A + Serial B

H1/0 Ports 1/0 50| « Joint use: 26 e« Specified pull-up Resistor available : 50 (Mask Option)
* Input/Output selectable : 50 (PO, P1, PE : by -bit, P4~D : by -port)
Input 7 | *Jointuse:6 « Specified pull-up Resistor available : 7 (Mask Option)
| Special Ports Buzzer Output
N Package SDIP0B4-P-0750, QFP064-P-1818
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MN170401 /0801 /1601A 0

K Electrical Characteristics

Supply Current
P t Symbol Conditi Hmit Unit
arameter mbo onaition - n
y Min. | Typ. | Max: | -
Operating Supply Current IDDA VDD=5VY, fosc=6MHz 10 | 20 | mA
Operating Supply Current IDD2 VDD=3V, fx=32kHz 50| 100 | pA
Supply Current at STOP IDD4 0.1 10 | pA
Supply Current at HALT IDD3 VDD=5V, fosc=6MHz 2 5 mA
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)
Support Tool
K in-Circuit Emulator PX-ICE1700 + PX-PRB173201
N EPROM built-in Type Use MN17P1601 in SDIP064-P-0750 or QFP064-P-1818 package.
I Pin Configuration
—
vopo —>{10 64/<——— 0SC1 18
TCOATCOBIPO0 <—3| 2 63|——> 0SC2 E
SBTA/PO1 ﬂ 3 62le—— vss @ ’E “é << ‘o
SBIA/PO2 <—>)4 61— X2 BIRBBIBIBIE - o
SBOA/PO3 <—> 5 60— X1 §:98888888$N.—]558
BZ/P10 6 59 ,ﬁ aoooocaoca>00>XXIEaoa
SBTB/P11 <—>| 7 56 (<—> PE1
SBIB/P12 : 8 57 |&——> PEO
Sl—igi;:;g ?0 z:%% EEZ SBOB/P13 <—>r7 064 63 % 61 0 59 % 5756 55 %% 5352 51 50 4ouslc— >PD3
IRQ1/P21 ——> 11 54l<—> PD1 IRﬂ/on —>2 47 K—>PD2
TRQ2/P22 ——>{ 12 53k PDO IRG1/P21 >3 46 <—>PD1
IRQ3/P23 —>[ 13 521<—> PC3 @/Pzz —>4 45 &—> PDO
TETAIP30 —— | 14 51 poz TRQ3/P23 —>5 44l—>PC3
TCIB/P31 —>{15 MN170401 50 PC1 TCIA/P30 —>16 43 &<—>PC2
P32 —>{ 16 /0801 491<——> PCO TCIB/P31 —>|7 42 <—>PC1
TBLO/P40 «—>{17  /1601A  48)c—> PB3 P32 —>(8 41 &—>PCO
TBL1/P41 «—>| 18 a7le—> pB2 TBLO/P40 <—/ g MN170401/0801/1601A 40 <——>PB3
TBL2/P42 &—>119 46— PBI TBL1/P41 <—>{ 10 30 K—>PB2
TBL3/P43 <—> 20 451<—> PBO TBLO/P42 <—3| 11 38 |K—>PB1
Igtg;:? 3 - :: 5 pre TBL3/P43 <—>{ 12 37 [k—>PBO
TBLB/P52 <> 23 RN Eﬁf TBL4/P50 <—>1 13 36 K—> PA3
TBL7/P53 e o PAO TBL5/P51 <——>{ 14 35 K—>PA2
TBLB/P60 <) 25 w0l pozKs7 TBL6/P52 <—>{ 15 34 {[<—> PA1
PA
TBLOPG1 <o) 26 sk pookss TBL7/P53 <—>| 167 18 1000 2 pp 2 5y 25 56 27 g 29 o 31 B [<—>PA0
P62 <—>| 27 38 | <—> P91/KS5
P70 «——> 29 36 i <—> P83/KS3
P71 <—>{30 35 |K—> P82/KS2 B I3BREFNRSIEIZISHIB
P72 «——>131 34 <—> P81/KS1 %g&&l&&&%%%%%%%%
P73 <—>{32 33— PBOIKSO za eeeeeeee
SDIP064-P-0750 QFP064-P-1818
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1 MN171202 / 1602

K Type MN171202 /1602
I'ROM (x10-bit) 12K/ 16K
W RAM (x4-bit) 896 + Stack 96
N Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz)
With Sub-clock operated 91.6ps (at 2.7 to 5.5V, 32.768kHz)
| Interrupts *RESET Time Base «External 0 e External1 eTimer A e Serial A *External 2/ SBIA.
e External 3/Key e TimerB e Serial B
I Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
Clock Source ................. System Glock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Glock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source .........o....... 0SC Oscillation Clock, X Oscillation Clock
interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B

K serial Interface Serial A : 8-hit x 1 (Synchronous Type) (Transmission/Reception of variable bit length,
Start Condition function)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Counter Qutput, SBTA Pin Input

Serial B : 8-hit x 1 (Synchronous Type)
Clock Source ......c.......... 0SC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input

Connectable ) Serial A + Serial B

K1/0 Ports High Voltage 1/0 16 | + Pch Open-drain (Breakdown Voltage -30V) : FLP Driver : 16
« Specified pull-down Resistor available : 16 (Mask Option) e« Input/Output selectable : 16 (by -bit)

1/0 20 | < Joint use, Specified pull-up Resistor available : 20 (Mask Option) = Input/Output selectable : 20 (by -bit)

Input 4 | « Joint use, Specified pull-up Resistor available : 4 (Mask Option)

High Voltage Output | 16 | - Pch Open-drain (Breakdown Voltage -30V) : FLP Driver : 16
« Specified pull-down Resistor available : 16 (Mask Option)

TrrL 16 Segments x 16 Columns
| Special Ports Buzzer Output
I Package SDIP064-P-0750
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MN171202 /1602 O

N Electrical Characteristics

Supply Current
Parameter "3§m‘b‘ﬂ?3k o
' | DDA “VDD-5V, fosc=6MHz 10 | 20 | mA
Operating Supply Current
IDD2 VDD=3V, fx=32kHz 50 | 100 | pA
Supply Current at STOP IDD4 01 ] 10 | pA
Supply Current at HALT IDD3 VDD=5V, fosc=6MHz 2 5 mA

(Ta=-10to +70°C, VDD=5.0V, VSS=0V)

Support Tool
K in-Circuit Emulator

W EPROM built-in Type

PX-ICE1700 + PX-PRB173202

Use MN17P1602 in SDIP064-P-0750 package.

I Pin Configuration

voo ——>{10 U 64 |<—— OSC1
DGT15/P80 <—>{ 2 63|——> 0SC2
DGT14/P81 <—>{3 62/<—— Vss
DGT13/P82 <—>{4 61 ——> X2
DGT12/P83 <—>I5 60 j<—— X1
DGT11/P90 <—>{6 59 [<——> P43/TBLY
DGT10/P91 <—>{7 58 |<—> P42/TBL8
DGTY/P92 <—>{8 57 (&—> P41/TBL7
DGT8/P93 <—>{9 56 |<—> P40/TBL6
DGT7/PA0 <—— 10 55 <—> P33/TBL5S
DGT6/PAT <— 11 54 [<—> P32/TBL4
DGT5/PA2 €<—— 12 53 [<—> P31/TBL3
DGT4/PA3 <——13 52 [<—> P30/TBL2
DGT3/PB0 <—— 14 51 j<—> P23/TBL1
DGT2/PB1 <——15 50 (<—> P22/TBLO
DGT1/PB2 <——| 16 49}<—> P21/IRQ3

DGTO/PB3 «<———| 17

MN171202

vep ol 1602

SEGO/PCO <— 19 46
SEG1/PC1 €——20 45
SEG2/PC2 <— 21 44
SEG3/PC3 <— 22 43

SEG4/PD0 <—|23 42
SEG5/PD1 <24 4“1
SEG6/PD2 <—— 25 40
SEG7/PD3 <——26 39

SEG8/PEQ <—>{27 38
SEGY/PE1 <—>|28 37
SEG10/PE2 <—>| 29 36
SEG11/PE3 <—>{30 35

SEG12/PF0 <—>{31 34
SEG13/PF1 <—>{32 33

lk—> P20/IRQ2
k—— P63/TCIA
lk—— P62/TCIB
«—— Pe1/IRQ1T
<—— P60/TRQO
<> RST
> P13/SBOA
l—> P12/SBIA
lk—> P11/SBTA
&—> P10/‘ﬁ
l<—> P03/SBOB
<> P02/SBIB
l«—> PO1/SBTB
«<—> PO0/BZ
l<—> PF3/SEG15
l«—> PF2/SEG14

SDIP064-P-0750
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1 MN170803A /1603

K Type MN170803A / 1603
T'ROM (x10-bit) 8K/ 16K
TrRam (x4-bit) 512 + Stack 96 / 896 + Stack 96
K Minimum Instruction Execution Time  With Main Clock operated Without frequency dividing 0.5ps ( at 4.5 to 5.5V, 6.0MHz)
At 1/2 frequency dividing 1.0ps (at 3.0 to 5.5V, 6.0MHz)
With Sub-clock operated 91.6ps (at 2.2 to 5.5V, 32.768kHz)
I Interrupts *RESET eTimeBase <External0 <External1 eTimerA < Serial A eExternal 2/SBIA
e External 3/ Key e TimerB < Serial B
I Timer Counter Timer Counter A : 8-bit x 1 (Timer Qutput, Event Count, Synchronous Serial Clock Generator)
Clock Source .........cc..v.e. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source .....c........... System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ......cou....... 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B

N serial Interface Serial A : 8-hit x 1 (Synchronous Type) (Transmission /Reception of variable bit length,
Start Condition function)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input
Serial B : 8-bit x 1 (Synchronous Type)
Clock Source ......cocoveveene 0SC Oscillation Clock 1/8, Timer Counter Qutput, SBTB Pin Input
Serial A + Serial B
K1/0 Ports[1/0 48| +Jointuse: 47" « Specified pull-up Resistor available : 48 (Mask Option)
« Input/Qutput selectable : 48 (PO, P1 : by -bit, P4~PD : by -port)
Input 4 | - Jointuse:4 e Specified pull-up Resistor available : 4 (Mask Option)
I A/D Inputs 8-bit x 8ch (with S/H)
| ) 36 Segment » 4 Common * Static, 1/2, 1/3, 1/4 Duty
| Special Ports Buzzer Qutput, Remote Control Transmission/Reception
l Notes Carrier Generator Gircuit for Remote Controller built-in, Remote Control Input Noise Filter built-in
LCD Driver Circuit, A/D built-in Type
N Package QFP084-P-1818
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MN170803A /1603 O

N Electrical Characteristics

Support Tool

Supply Current
ﬁ k et ‘ ‘| Symbol Conditi Limit U it
; ram er ymbol ondi qn Min. ] Typ. | Max. ‘m ;
IDD1 fosc=6MHz 10 | 20 | mA
Operating Supply Current -
IDD2 VDD=3V, fx=32kHz 50 | 100 | pA
Supply Current at STOP IDD4 01 | 10 | pA
Supply Current at HALT |IDD3 fosc=6MHz 2 5 mA

A/D D/A Converter Characteristics

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Limit

Parameter .+ : iti i
. a’r‘a:"ete e Symbol ‘ ‘Cnnd:tmn Win. | Typ. | Max. Unit
A/D Conversion Asolute Error +3 | LSB

- - AVDD=5V, AVSS=0V

A/D Conversion Relative Error +3 | LSB
A/D Conversion Time fosc=6MHz 45 us

Analog Input Voltage VADIN Vavss Vaoo |V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1700 + PX-PRB173203

W EPROM built-in Type

Use MN17P1603 (ES (Engineering Sample) available) in QFP084-P-1818 package.

K Pin Configuration

QFP084-P-1818

<
] 3
£ EIE
sEREE [SSER 933
|E ‘I ‘m |m‘m N m‘m‘m o = E_ﬂ‘ S
f2oinlo 0o 'loia 't 58 [N
“TSoadr-ondr-oQ9an |l—m<\4-—o
NN~ r "0 0000 RD Dy~ ©© O &
TCIAP22 —>, 154 83 %2 g1 %079 78 7778 75 74 7572 79 70 69 88 7 86 o5 Shealc 5 ps3TBLIIKS?
TCIB/P23 —>(2 62 [<—> P52/TBL6/KS6
AVSS ——>{3 61 <—> P51/TBL5/KSS
ADO/PAQ <—>{4 60 [&—> P50/TBL4/KS4
AD1/PAT <—>{5 59 |<—> P43/TBL3/KS3
AD2/PA2 €<—>{6 58 |<—> P42/TBL2/KS2
AD3/PA3 <—>{7 57 [&—> P41/TBL1/KS1
AD4/PBO <—>{8 56 {<—> P4O/TBLO/KSO
AD5/PB1 €—>{ 9 55 [<—> P73/SEG35
AD6/PB2 <—>{ 10 541<—> P72/SEG34
AD7/PB3 <—>1 11 MN170803A/1603 53 [«—> P71/SEG33
AVDD —>{ 12 52 |&—> P70/SEG32
VLCT ——>{ 13 51 |K—> PD3/SEG31
VLC2 —> 14 50 <—> PD2/SEG30
VLC3 —>{ 15 49 {<—> PD1/SEG29
CcoM3 «<— 16 48 &> PDO/SEG28
coM2 «— 17 47 |&<—> PC3/SEG27
COMT €— 18 46 |<—> PC2/SEG26
COMo <—— 19 45 |¢—> PC1/SEG25
SEGO €—— 20 44 |&—> PCO/SEG24
SEG1 €«—— 21 43 |¢—> P93/SEG23
22 23 24 25 26 27 28 29 30 3 32 a3 34 35 36 a7 38 39 40 4 42
AaEEEESE 00058 555¢2¢
DDDDDDDDHFHEEsn 222881
[SRSRSRCRL RN
wow oW owow wow
n N naonnon

63



1 MN170804 / 1604

K Type

MN170804 / 1604

I'ROM (x10-bit)

8K/ 16K

T RAM (x4-bit)

512 + Stack 96 / 896 + Stack 96

I Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz)
With Sub-clock operated 91.6ps (at 2.7 to 5.5V, 32.768kHz)
Ilnterrupts *RESET Time Base External 0 «External1 Timer A eSerial A *External 2/ SBIA
« External 3/Key e« TimerB e Serial B '
rTimer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Cloc
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B

I serial Interface

Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length,
Start Condition function)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input

Serial B : 8-bit x 1 (Synchronous Type)
Clock Source ................ 0SC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input

Connectable Serial A + Serial B

* Jointuse : 34« Specified pull-up Resistor available : 48 (Mask Option)

/0 Ports|1/0 48
* Input/Output selectable : 48 (PO, 1 : by -bit, P4~PD : by -port)
Input 7 | *Jointuse: 6 e Specified pull-up Resistor available : 7 (Mask Option)
WA/D Inputs 8-bit x 8ch (with S/H)
| Special Ports Buzzer Output
I Notes A/D Add-on Type of MN17XX01
I Package MN170804 : SDIP064-P-0750, QFH064-1212, QFP064-P-1818
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MN170804 / 1604 3

N Electrical Characteristics

Support Tool

Supply Current
‘ , L _ Limit
‘Parameter | Symbol CDH@IfInﬁ“ ‘ i, | Typ. Maxum ]
. IDD1 VDD=5V, fosc=6MHz 10 | 20 | mA
Operating Supply Current =7 VDD-3V, fx=32kHz 50 | 100 | pA
Supply Current at STOP IDD3 0.1 10 | pA
Supply Current at HALT IDD4 VDD=5V, fosc=6MHz 2 5 mA

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

A/D, D/A Converter Characteristics

] Limit ‘
P: eter I Symbol ondition — it |

i :mm ter RIS svm'u;..:, i c ; Min..| Typ. | Max. u"‘

A/D Conversion Absolute Error +3 | LSB
- - AVDD=5V, AVSS=0V

A/D Conversion Relative Error +3 | LSB
A/D Conversion Time fosc=6MHz 45 | ps
Analog Input Voltage VADIN Vavss Vavoo |V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1700 + PX-PRB173204

K EPROM built-in Type

Use MN17P1604 (ES (Engineering Sample) available) in SDIP064-P-0750 / QFP064-P-1818 package.

I Pin Configuration
voo—10 7 ek— osc I'S
TCOA/TCOB/PO0 <—>2 63|——> 0SC2 g
SBTA/POT <—>(3 62 |K—— VS8 }g F_n ’g < 5’0
SBIAPO2 <—>{4 61— X2 gggg‘g‘gg .
SBOAPO3 <—>15 soje—— X1 9-°235583280:[688
BZ/P10 <—>6 59}<—> RST ooodcaodd>002>XXITaa
SBTB/P11 <—>{7 58 l<—> PD3
'SBIB/P12 <—>/8 57 l<—> PD2
?%%%;;g 5 fo :%% ig; SEPE/PHH 154 63 62 61 60 59 5 57 56 55 54 53 52 51 50 49 48 &«—>PD1
TRQT/P21 —>{ 11 541 <—> PC3 [RQOP20 ——> 2 47 <—>PDO
TRQ2/P22 ——>12 53}c—> PC2 IrQI/P21 ——>(3 46 [<—>PC3
TRQ3/P23 —> 13 52— PC1 TRQ2/P22 —>(4 45 <—> PC2
TCIA/P30 —>| 14 51[<—> PCO 1RQ3/P23 —>5 441c—>PCH
TCIBP31 —>{15 50 &—— AVDD TCIAP30 —>{6 43 &——>PCO
paz —>|16 MN170804 ,olc - ppgapy TCIB/P31 —>{7 42/<— AVDD
TBLO/P40 <—>/ 17 11604 45lc > pB2/ADS P32 —>l8 21 > PB3/AD7
TBL1/P41 <—>{ 18 47/<—> PB1/ADS TBLO/P40 <—> 9 MN170804/1604 40 <> PB2/ADS
TBL2/P42 <—>{ 19 46 l<—> PB0/AD4 TBL1/P41 < Sl 10 39 PB1/ADS
TBL3/P43 <—>( 20 451> PAJ/AD3 TBL2/P42 <—>( 11 38 |<—>PBO/AD4
Igt:jzz(: PN 2 2 e s :Z:f;:gf TBL3/P43 <—>( 12 37 k——> PA3/AD3
TBL6/P52 <—>|23 42/c—> PAOG/ADD TBL4/PSO <2113 36 K<—> PAZ/AD2
TBL7/P53 <—>{ 24 #le—— AVss TBL5/P51 <—>| 14 35 &——> PA1/AD1
TBL8/P60 <—>{ 25 40 |c—> PI3/KS7 TBL6/P52 <—>1 15 34 [&—> PAO/ADO
TBLO/P61 <—>| 26 30— P92/KSE TBL7/P53 <—>| 1617 18 1900 21 gy 28 5y 25 27 5029 40 81,3 [&—— AVSS
P62 <—> 27 381<—> P91/KS5
e VIVLTTLTLTTLLL
P70 <—> 29 36/ <——> P83/KS3
P71 €—>30 35 &<—> P82/KS2 §§§§EEEE§§§§§§§§
P72 <—>31 34 1<—> P81/KS1 §§ 85@%33%5
P73 €<—>(32 33 &<—> P80/KSO 'c_n'cg ¥ ¥X ¥ ¥ ¥ ¥ ¥ ¥

SDIP064-P-0750

QFHO064-P-1212 (MN170804 / 1604)
QFP064-P-1818 (MN170804)
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1 MN171608

M Type MN171608
I ROM (x10-bit) 16K
I RAM (x4-bit) 896 + Stack 96
N Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 6.0MHz)
3ps (at 2.5 to 5.5V, 1MHz)
With Sub-clock operated 91.6ps (2.5 to 5.5V, at 32.768kHz)
rlnterrupts *RESET Time Base eExternal0 eTimer A eSerial A eExternal 2/SBIA eKey e TimerB
rTimer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
: Clock Source ................. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Gounter A + Timer Counter B

N Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length,
Start Condition function)
Clock Source ......cc.uu.. 0SC Oscillation Clock 1/8, Timer Counter Qutput, SBTA Pin Input

16-hit Transmission/Reception possible

r|/0 Ports |1/0 26| « Joint use: 26 e« Specified pull-up Resistor available : 26 (Mask Option)
« Input/Output selectable : 26 (P9, 1: by -bit, P8, 8,9, C, D : by -port)
Input 8 | *Jointuse:8 e Specified pull-up Resistor available : 8 (Mask Option)
| JT)) 32 Segment « 4 Common » Static, 1/2, 1/3, 1/4 Duty
TSpecial Ports Buzzer Output, Remote Control Transmission/Reception
l Notes Carrier Generator Circuit for Remote Controller built-in, Remote Control Input Noise Filter built-in

LCD Driver Circuit

N Package QFP0B4-P-1414
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MN171608 O

N Electrical Characteristics

Support Tool

Supply Current
. Limit .
Parameter Symbol Condition Min. | Typ. | Max. Unit
. IDD1 VDD=5VY, fosc=6MHz 20 | mA
Operating Supply Current = VDD-3V, fx=32kHz 100 | A
Supply Current at STOP IDD4 0.1 10 | pA
Supply Current at HALT 1DD3 VDD=5V, fosc=6MHz 5 mA

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE1700 + PX-PRB173208 (under development)

N EPROM built-in Type

Use MN17P1608 (ES (Engineering Sample) available) in QFP064-P-1414 package.

I Pin Configuration

erER28 %y
P A A A
EEB83cob00n 222222
GhobohbOHDOHELLE S
SEGS5 <—‘ 106“ 63 %% 61 %0 59 % 57 %0 55 % 5392 51 %0 49u8lc > Po/SEGR2
SEG4 <—|2 47 <—> P93/SEG23
SEG3 <— 3 46 K—> PCO/SEG24
SEG2 <—4 45 <—> PC1/SEG25
SEG1 <—5 44 K—> PC2/SEG26
SEGO <——6 43 <—> PC3/SEG27
COM3 «——7 42 <—> PDO/SEG28
COM2 <—8 41 k—> PD1/SEG29
comt <—s MN171608 40— PD2/SEG30
COM0 <—— 10 39 &—> PD3/SEG31
VLC3 —> 11 38 (<—>P62/RMO
vLC2 —>{ 12 37 <—> P60/TRQ2
vLC1 —> 13 36 K—— P53/KS7
VDD —> 14 35 P52/KS6
0SC1 —>| 15 34 P51/KS5

0SC2 <— 1617 19 21 23

N
o
)
~
N
©
w
w
@

18 20 22 24 26 28 30 32
YxgperyessEgerye
oSrao
fe33dffREEEiE

S - Ao I NS | |D
SRR »—‘,—«om’o'._.’.q

X ¥ ¥ ¥ o |0 (@ € OO

» |0 | =1 =4 =2

TCOA/TCOB

QFP064-P-1414

P50/KS4
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1 MN171609

T Type MN171609
N ROM (x10-bit) 16K + Table ROM 4K
I RAM (x4-bit) 896 + Stack 96
W Minimum Instruction Execution Time  With Main Clock operated At 1/2 frequency dividing 2.27ps (at 2.0 to 3.6v, 2.64MHz)
With Sub-clock operated 91.6ps (at 2.0 to 3.6V, 32.768kHz)
I Interrupts *RESET «Time Base <External0 eExternal1 eTimerA «Serial A <External 2/SBIA
e External 3/ Key e TimerB e Serial B
I Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. System Clock, OSC Oscillation Clock, XI Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count)

Clock Source ................. System Clock, OSC Oscillation Clock, XI OscillatiAon Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

" Counter for Clock (Clock function)
Clock Source ................ 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B
I

= oerial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Receive of variable bit length, Start Condition function)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Qutput Clock, SBTA Pin Input

Serial B : 8-bit x 1 (Synchronous Type)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Output Clock, SBTB Pin Input

Connectable Serial A + Serial B

H1/0 Ports[1/0 48 | < Jointuse: 40 < Specified pull-up Resistor available : 48 (Mask Option)

« Input/Output selectable : 48 (PO, 1 : by -bit, P4~D : by -port)

Input 4 | «Jointuse:4 o Specified pull-up Resistor available : 4 (Mask Option)

e Static, 36 Segment / 1/2 Duty, 36 Segment / 1/3 Duty, 36 Segment / 1/4 Duty

| Special Ports Buzzer Output, Remote Control Transmission/Reception

l Notes Carrier Generator Circuit for Remote Controller built-in, Remote Control Input Noise Filter built-in
LCD Driver Circuit

N Package QFP084-p-1818
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MN171609 O

N Electrical Characteristics

Support Tool

Supply Current
BRIt AR eI R o bmit o
: ?qmmglqr Syml’m‘l CQndition Min. | Typ. Max; unit
. IDD1 VDD=3V, fosc=2.64MHz 18 | 54 | mA
Operating Supply Current = VDD-3V, FX=32kHz 100 | WA
Supply Current at STOP IDD4 Oscillation halt (OSC, X) 0.1 10 | pA
Supply Current at HALT IDD3 VDD=3V, fosc=2.64MHz 1.0 | mA

(Ta=-20 to +70°C, VDD=3.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1700 + PX-PRB173209 (under development)

W EPROM built-in Type

Use MN17P1609 (ES (Engineering Sample) available).

N Pin Configuration

ﬁ g 9
[&] o M
N P o219
L . ZER
SiElggiagilaia oo, .55
5827758528883 849x638%8
TCIAP22 —>(7 OM 83 %2 81 %0 79 78 7778 7574 7572 7970 g9 88 o7 80 o5 Bhegle S PsRTRLIKST
TCIB/P23 —>|2 62 |<——> P52/TBL6/KS6
NC ——>|3 61 [<—> P51/TBL5/KS5
PA0 <—>{4 60 |K—> P50/TBL4/KS4
PA1 <—>i5 59 |k——> P43/TBL3/KS3
PA2 <—>16 58 [&—> P42/TBL2/KS2
PA3 <—>17 57 [&——> P41/TBL1/KS1
PBO <—>(8 56 |<——> P40/TBLO/KSO
PB1 <319 55 |<——> P73/SEG35
PB2 <—3{ 10 54 K——> P72/SEG34
PB3 1 MN171609 53 |k——> P71/SEG33
NC (VDD) 12 52 k——> P70/SEG32
VLCT ——> 13 51 |&—> PD3/SEGS1
VLC2 —>{ 14 50 [<—> PD2/SEG30
VLC3 —>{ 15 49 PD1/SEG29
COM3 <— 16 48 | <—> PDO/SEG28
coM2 «<—| 17 47 |&—> PC3/SEG27
COM1 <— 18 46 [<—> PC2/SEG26
COMO €——— 19 45 &—> PC1/SEG25
SEGO <— 20 44{c—> PCO/SEG24
SEG1 €<—— 2122 oy 245 26 5, 28,080 1 32 034 086 38 0 40, 42 43 |&——> P93/SEG23
DLV LLETTTTTTY
§eILenEgseryntveroagy
SR R R R R Y
DOOOOONODDNDNDDNDDD
EEEEEER
REERRY

QFP084-p-1818
NC : Nothing connected with terminal
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1 MN172412

I Type MN172412
T 'ROM (x10-bit) 16K + Table ROM 4K
T RAM (x4-bit) 896 + Stack 96
N Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V,6.0MHz)
With Sub-clock operated 91.6ps (at 2.7 to 5.5V, 32.768kHz)
| Interrupts *RESET e Time Base <External0 eExternal1 eTimerA Serial A e External 2/ SBIA
e External 3/Key e TimerB e Serial B
l Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source .......coceuene 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Gounter A + Timer Counter B

I Serial Interface Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Receptionof variable bit length,
Start Condition function)
Clock Source ....covweenee 0SC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input

Serial B : 8-bit x 1 (Synchronous Type)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Gounter Output, SBTB Pin Input

Connectable Serial A + Serial B

H1/0 Ports High Voltage 1/0 32 | » Specified pull-down Resistor available : 32 (Mask Option) « FLP Breakdown Voltage (-30V) : 32
* [nput/Output selectable : 32 (by -bit)

1/0 24 | + Jointuse: 24 e« Specified pull-up Resistor available : 24 (Mask Option)
« Input/Output selectable : 24 (by -bit)
« LED Driver : 4 (15mA, 2V)

Input 4 | < Jointuse:4 e Specifited pull-up Resistor available : 4 (Mask Option)

High Voltage Output |16 | « Specifited pull-down Resistor available : 16 (Mask Option)  FLP Breakdown Voltage (-30V) : 16

| I3T3 16 Segments x 32 Digits

ISpeciaI Poris Buzzer Output

l Notes High Voltage Pin of MN171602, Table ROM Add-on Type
N Package QFP034-P-1818
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MN172412 O

N Electrical Characteristics

Support Tool

Supply Current
?argmg#er Symbol ‘cond‘nan Miﬂ-l . :Max.@ Umt
_ " IDD1 fosc=6MHz 10 | 20 | mA
Operating Supply Current —pr VDD=3V, fx=32kHz 50 | 100 | pA
Supply Current at STOP IDD4 01 ] 10 | pA
Supply Current at HALT 1DD3 fosc=6MHz 2 5 mA

(Ta=-10to +70°C, VDD=5.0V, VSS=0V)

N in-Circuit Emulator

PX-ICE1700 + PX-PRB173212

W EPROM built-in Type Use MN17P3212.
I Pin Configuration

NRIEENEREE

88838888328 -«

Sofr?885883238y. 858

oo ooaocaodd>00>XXDoaoaoao
DGT21/P12 <—> 108“ 83 52 g1 8079 78 7770 75 74 7372 1 70 g9 B8 7 O g5 B4l > pagTBLO
DGT20/P13 <—> 2 62 |<—> P42/TBL8
DGT19/PJ0 €<—>{3 61 {<——> P41/TBL7
DGT18/PJ1 <—>i 4 60 (<——> P40/TBL6
DGT17/PJ2 <—>{5 59 <——> P33/TBL5
DGT16/PJ3 <—>{6 58 [<—> P32/TBL4
DGT15/P80 <—>{7 57 &—> P31/TBL3
DGT14/P81 <—>i 8 56 <——> P30/TBL2
DGT13/P82 <—>19 55 |<——> P23/TBL1
DGT12/P83 <—>{ 10 54 |<——> P22/TBLO
DGT11/P90 <—>{ 11 MN172412 53 [<—> P21/TRG3
DGT10/P91 <—>1 12 52 |K—> P20/TRQ2
DGT9/P92 <—>1 13 51 [<—— P63/TCIA
DGT8/P93 <—>{ 14 50 [<—— P62/TCIB
DGT7/PA0 <— 15 49 (&—— P61/IRQT
DGT6/PA1 <—— 16 48 [<—— P60/TRQO
DGT5/PA2 <— 17 47 |<—> P13/SBOA
DGT4/PA3 <—— 18 46 |€—> P12/SBTA
DGT3/PB0 <—— 19 45 [&<——>P11/SBTA
DGT2/PB1 <— 20 44 (€&—>P10/TCO
DOTIPB2 <2122 , 24, 26, 28 , 30 32 34 . 36 38 . 40, 428 <—> P03/SBOB

BE350083583 008802888

e>ggdcgogogoeoacadaaaddd

5 foY@soghiscasei LR

8 BBEB3B8R585888528 BB
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1 MN173222

T Type MN173222
TROM (x10-bit) 32K
IRAM (x4-bit) 1408 + Stack 128
W Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V,6MHz)
With Sub-clock operated 91.6ps (at 2.7 to 5.5V, 32.768kHz)

K interrupts

*RESET eTime Base eExternal0 eExternal1 eTimerA e Serial A <External 2/SBIA
e External 3/Key e TimerB e Serial B

I Timer Counter

Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, OSC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B

N serial Interface

Serial A : 8-bit x 1 (Synchronous Type) (Transmission/Receptionof variable bit length,
Start Condition function)
Clock Source ....c.cvveeeeee 0SC Oscillation Clock 1/8*, Timer Counter Output, SBTA Pin Input

Serial B : 8-bit x 1 (Synchronous Type)
Clock Source ......c..c....... 0SC Oscillation Clock 1/8*, Timer Counter Output, SBTB Pin Input

Connectable Serial A + Serial B

*1/2 prescaler minimum

| 1/0 Ports [ High Voltage /0 321 - Specified pull-down Resistor available : 32 (Mask Option) « FLP Breakdown Voltage (-30V) : 32
* Input/Qutput selectable : 32 (by -bit)
1/0 24| < Jointuse: 24 e« Specified pull-up Resistor available : 24 (Mask Option)
« Input/Output selectable : 24 (by -bit) ~ « LED Driver : 4 (15mA, 2V)

Input 4 | «Jointuse:4 «Specified pull-up Resistor available : 4 (Mask Option)

High Voltage Output | 16 | * Specifited pull-down Resistor available : 16 (Mask Option) ~* FLP Breakdown Voltage (-30V) : 16
Trp 16 Segments x 32 Digits
rSpeciaI Ports Buzzer Output
l Notes MN172412 and PIN compatible parts, expanded program area
N Package QFP084-P-1818
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MN173222 O

N Electrical Characteristics

Support Tool

Supply Current

Paramatér Symbol cnndﬂﬁ L

; | 2 . i A O i

e m N [Min ] Typ. [Max.

. IDD1 fosc=8.5MHz 9 18
Operating Supply Current

IDD2 VDD=3V, fx=32kHz 40 | 80 | PA

Supply Current at STOP IDD4 01| 10 | pA
Supply Current at HALT IDD3 fosc=6.0MHz 2 5 mA

(Ta=-10to +70°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE1700 + PX-PRB173222 (under development)

W EPROM built-in Type Use MN17P3222.
K Pin Configuration
<+ DO~ OO

gaggepsc e

ISRO] [ORONONONONONONG]

g8ccccosces 5w

Ss®8yd=-95a IS =-3000p E oo - o

CT2ITIITO0COCOCO0AONDDHN«~|?WOWIDL O

nooodocodaaacad >00>X XIma adada
DGT21/P12 <—>7 OBA 83 52 51 80 79 78 7776 75 74 7572 51 70 g9 ®8 7 88 g5 Bte31c 5 pazTRLY
DGT20/P13 2 62 [<——> P42/TBL8
DGT19/PJ0 <—>3 61/<—> P41/TBL7
DGT18/PJ1 : 4 60 [<——> P40/TBL6
DGT17/PJ2 5 59 [<——> P33/TBLS
DGT16/PJ3 <—>6 58 (<——> P32/TBL4
DGT15/P80 g 7 57 <——>P31/TBL3
DGT14/P81 8 56 [<—> P30/TBL2
DGT13/P82 <—>} 9 55 |K——> P23/TBL1
DGT12/P83 10 54 <—> P22/TBLO
DGT11/P90 <—> 11 MN173222 53 |<—> P21/IRQ3

DGT10/P91 <—>|

)

52 |<—> P20/IRQ2

DGTO/P92 <—>{ 13 51 <—— P63/TCIA
DGT8/P93 <—> 14 50 |<—— P62/TCIB
DGT7/PAQ 15 49 |«—— P61/IRQT
DGT6/PA1 <—16 48 |&—— P60/IRQ0
DGT5/PA2 €— 17 47 |<—> P13/SBOA
DGT4/PA3 <—— 18 46 |&——> P12/SBIA
DGT3/PBO €—— 19 45 |&<——> P11/SBTA
DGT2/PB1 <— 20 44 |&—> P10/TCO
DGT1/PB2 €«—| 2192 03 25 26 5 28,0 30 %33 3 o0 36 38 0 40, 42 43 <—> P03/SBOB

2285838838 ndderdL858

g>ggdadaoggoaeaaagagadid

£ 86885885889:§939§FF

8 HBEuBaBERE22328 B3

mwnnnonon
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1 MN170805 /1605

K Type MN170805 / 1605
T ROM (x10-bit) 8K / 16K
T RAM (x4-bit) 1536 + Stack 96 / 1920 + Stack 96
W Minimum Instruction Execution Time  With Main Clock operated At 1/1 frequency dividing 0.84ps (at 3.6 to 5.5V, 3.58MHz)
At 1/2 frequency dividing 1.68ps (at 2.5 to 5.5V, 3.58MHz)
With Sub-clock operated 91.6ps (at 2.5 to 5.5V, 32.768kHz)
| Interrupts *RESET Time Base External0 eExternali eTimer A eSerial A < External 2/ SBIA
 External 3/Key e TimerB e Serial B
I Timer Counter Timer Counter A : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
: Clock Source ................. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter A

Timer Counter B : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, 0SC Oscillation Clock, X Oscillation Clock, External Clock
Input
Interrupt Source ............ Overflow of Timer Counter B

Time Base Counter (Time Base)
Clock Source ................. 0SC Oscillation Clock, X Oscillation Clock
Interrupt Source ............ Overflow of Time Base Counter

Counter for Clock (Clock function)
Clock Source ......ccoceeene. 0SC Oscillation Clock, X Oscillation Clock

Connectable Timer Counter A + Timer Counter B

N Serial Interface Serial A : 8-hit x 1 (Synchronous Type) (Transmission/Reception of variable bit length,
Start Condition function)
Clock Source ................. 0SC Oscillation Clock 1/8, Timer Counter Output, SBTA Pin Input

Serial B : 8-bit x 1 (Synchronous Type)
Clock Source .....ccocun... 0SC Oscillation Clock 1/8, Timer Counter Output, SBTB Pin Input

Connectable Serial A + Serial B

H1/0 Ports High Voltage 1/0 13| * Nch Open-drain (Breakdown Voltage 10V) : 13« Specifi ed pull-up Resistor available : 13 (Mask Option)
* Input/Output selectable : 13 (PF~I by -port)

1/0 52 | «Jointuse:32 s Specified pull-up Resistor available (Mask Option)
* Input/Output selectable : 52 (P4~E : by -port, PO, 1 : by -bit)
Input 8 | *Jointuse:6 o Specified pull-up Resistor available : 8 (Mask Option)
T A/D Inputs 8-bit x 8ch (with S/H)
| Special Ports » TONE Output, DTMF Output, Buzzer Output
l Notes DTMF, A/D built-in Type, Large RAM Capacity Version
N Package QFP084-P-1818
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MN170805 /1605 O

K Electrical Characteristics

Supply Current
o Limit .
Parameter Symbol Condition Min. | Typ. | Max. Unit
. IDD1 fosc=3.58MHz 8 16 | mA
Operating Supply Current
IDD2 VDD=3V, fx=32kHz 50 | 100 | pA
Supply Current at STOP IDD4 0.1 10 | pA
Supply Current at HALT IDD3 fosc=3.58MHz 2 4 mA
(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)
A/D Converter Characteristics
. Limit .
Parameter | Symbol Condition Min. | Typ. | Max, Unit
A/D Conversion Absolute Error +3 | LSB
A/D Conversion Relative Error AVDD-5V, AVSS=0 +3 | LSB
A/D Conversion Time fosc=3.58MHz 7.54 us
Analog Inpout Voltage VADIN Vavss Vavoo |V

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
K In-Circuit Emulator PX-ICE1700 + PX-PRB173205
N EPROM built-in Type Use MN17P1605 (ES(Engineering Sample) available in QFP084-P-1818 package.

I Pin Configuration

<
8
= @Q|m|m L)< FD S
L E R £
Z'Zlololo dlolv]v - 58 =
TSdoad-~oad=-0 0290 = - oo
§87fcc22eg8888uxlergit
TRG2IP22 ——> 15" 83 %1 %7978 777 75 7™ 7372 1170 60 % 67 % 65 Hea k> PH1
TRQ3/P23 —>( 2 62 |<—> PHO
TCIA/P30 —>3 61 <—>PG3
TCIB/P31 —>{4 60 [<—> PG2
P32 —>i5 59 [<—>PG1
P33 —>{6 58 PGO
TBLO/P40 <—>|7 57 @ PF3
TBL1/P41 :j 8 56 <—> PF2
TBL2/P42 9 55 <—> PF1
TBL3/P43 <—> 10 54 —> TONE
TBL4/P50 <—> 11 MN170805 53 |<—>PE3
TBLE/PS1 <—{ 12 /1605 52> PE2
TBL6/P52 <—>{ 13 51— PE1
TBL7/P53 <—> 14 50 PEO
TBL8/PB0 €—>| 15 49 |——> DTMF
TBLO/PET <—>f 16 48[ <—>PD3
P62 <—>17 47 &<—>PD2
P63 <—> 18 46 [<—>PD1
P70 <—>{19 45 PDO
P71 <—>{20 44 |<—>PC3
P72 <2122 03 5 26 5, 28,0 %0 32 34 3698 40, 428 <—>PC2
R858835883822428maa8830
REEELEIEEfEEeLEiEaEe
CQeLeeee 222222279

QFP084-P-1818
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870 5..i
SERIES

MN1870 Series

The MN1870 Series 8-bit microcomputers are ideal for applications ranging
from increasingly high-tech consumer electronics to industrial field. MN1870 Series

Based on the MN1880 Series, these microcomputers are compact enough for
consumer electronics. This series provides an abundance of the peripheral
functions required for each field of application in consumer electronics.

Features
o High-speed, High-performance 8-bit Controllers Optimized for Consumer
Applications

High execution speed of 0.5 ps (8MHz)
Maximum ROM capacity of 64kbytes

o Numerous and Powerful Peripheral Functions
Timer, serial, remote control, A/D convertor, D/A convertor, channel
selection, FLP display, LCD display, OSD.

o Memory-oriented Architecture
Operations can be performed directly between memories. The results of
operations can also be written directly into memory.

o Further Line-up of Internal EPROM Types
Testing is surely assured by using the internal EPROM type before mask
ROM products.

® High-level Language Support
The high-level language CL/1 is used for software development.

M Applications

d
|lul

<IN

il e
0000000

‘.D ;




1 MN187124 /164 /204 / 244 [ 324

| Type MN187124 /164 / 204 / 244 | 324

TRom (x8-hit) 12K /16K / 20K / 24K / 32K

I RAM (x8-bit) 384512/ 640/ 768 / 960

I Minimum Instruction Execution Time Wit Main Clock operated 0.477ps (at 4.5 to 5.5V, 8.38MHz)
With Sub-clock operated 122ps (at 2.7 to 5.5V, 32.768kHz)

N interrupts

*RESET eExternal 0 eExternal1 eTimerQ eTimer1 eTimer2 eTimer3 <Serial0 e Serial 1
¢ Key Scan « Auto RAM Data Transmission

N Timer Counter

Timer Counter 0 : 8-hit x 1 (Event Count, Synchronous Serial Clock Generator, Pulse Width Measurement)

Clock Source ................. 1/1, 1/4, 1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation
Clock
1/1,1/4, 1/16, 1/64 of External Clock Input

Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output)
Clock Source .......ccouu..... 1/16, 1/64, 1/256, 1/512 of System Clock, OSC Oscillation Clock
Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 8-hit x 1 (Clock function, Time Base)

Clock Source ................. 1/4096 of System Clock, 1/128 of X| Oscillation Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 dividing

Timer Counter 3 : 8-bit x 1 (Event Count)
Clock Source ................. 1/1, 1/4, 1/16 of System Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 3

Watchdog Timer : 2-bit x 1 (Watchdog)
Clock Source ................. 1/16384 of System Clock
Interrupt Source ............ Reset at Overflow

N Serial Interface

Serial 0 : 8-hit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable,
Clock Polarity selectable, Start Condition function)

Clock Source ................. 1/1, 1/8, 1/16 of System Clock, Timer 0 Qutput Clock, SBTO Pin Input,
P20 Pin Input
Serial 1: 8-hit x 1 (Synchronous Type) (Transmssion/Reception of variable bit length, MSB/LSB selectable,
Start Condition function)
Clock Source ................. 1/1, 1/8, 1/16 of System Clock, SBT1 Pin Input, Timer 0 Output Clock

Connectable Serial 0 + Serial 1

H'1/0 Ports High Voltage 1/0 18| » Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 18
* Specified pull-down Resistor available : 16 (Mask Option)
* Specified pull-up Resistor available : 2 (Mask Option)
1/0 18| »Jointuse: 13 < Specified pull-up Resistor available : 13 (Mask Option)
* Input/Output selectable : 18 (by -bit)
Input 2 | Jointuse:2 e Specified pull-up Resistor available : 2 (Mask Option)
High Voltage Output | 16 |  Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 16
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MN187124 /164 /204 /244 /3240

Irp 16 to 10 Segments x 10 to 16 Columns

Trwm 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz)

| Special Ports Buzzer Output, Hsync detection, Remote Control Receive, Simple A/D (4-bit x 3ch), DMA
rPackage SDIP064-P-0750, QFP064-P-1818

K Electrical Characteristics

Supply Current
| Parameter | Symbol Condit Limit Unit
arameter mbo ondition o - i
am ‘ y 9 Min. | Typ. | Max. o .
. IDD1 fosc=8.38MHz 30 | mA
Operating Supply Current
IDD2 fosc=32kHz, VDD=3V 200 | pA
Supply Current at STOP IDD3 VDD=3V 20 | pA

(Ta=-10to +70°C, VDD=5.0V, VSS=0V)

Support Tool

K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB187324

rPiggyback Use EP187324 as piggy in SDIP064-P-0750 / QFP064-P-1818 package.
EP187324 is corresponded to MN187124/164/204.

N EPROM built-in Type Use MN18P7324 in SDIP064-P-0750 / QFP064-P-1818 package.

I Pin Configuration

VDD
0SC2 <—
0SC1 —>|

Vss

XT ——>]
X0 <——
(P27 ) VIN2 ——>|
(P26 ) VINT ——>|
(P25 5) VINO ——>|

P24 <—>|

P23 <—>|

P22 <>

P21 <—>|

P20 <—>|

(P15 —) IRQT ——>|
(P14 —) IRQ0 ——>|
(P13 ) PWM <——|
(P12 ¢3) SD ——>|
(P11 ¢») BUZZER <——|
(P1043) TCIO <—>|
(P07 &) RST «<—>|
(P05 ) SBT1 <—>|
(P04 ¢3) SBTT ——>|
(P03 &) SBOT €«——|
(P02 65) SBTO <—>|
(PO14>) SBI0 ——>|
(P00 ») SBOO <——|
SYNC €<——

M ——>

P47 <—>|

P46 <—>

P45 <—>

EEREEE R
O

©

10
1
12
13
14
15
16
17

MN187124
/164/204
/244/324

&:—; VPP
P50 (SEGO)
— P51 (SEG1)
—> P52 (SEG2)
P53 (SEG3)
> P54 (SEG4)
> P55 (SEGS5)
—> P56 (SEGS6)
—> P57 (SEG7)
[&—> P60 (SEG8)
lkk—> P61 (SEGY)
lk—> P62 (DGT15/SEG10)
K—> P63 (DGT14/SEG11)
[<—> P64 (DGT13/SEG12)
I<—> P65 (DGT12/SEG13)
[€—> P66 (DGT11/SEG14)
K—> P67 (DGT10/SEG15)
[<—> P70 (DGT9)
lk—> P71 (DGT8)
—> P80 (DGT7)
——> P81 (DGT6)
—> P82 (DGT5)
——> P83 (DGT4)
—> P84 (DGT3)
——> P85 (DGT2)
——> P86 (DGT1)
——> P87 (DGTO)
[<—> P40
[<—> P41
<> P42
[&—> P43
lk—> pas

SDIP064-P-0750

P56 <——
P55 <——rf

P54 <——|

P53 <——|

P52 <——|

P51 <—|

P50 <——

VPP

VDD —>f

0SC2 <—
0sC1 ——>

Vs —>f

XI ——>

X0 <——

P27 (VINZ) <—>|
P26 (VINO) <—>

l«—> P60
Qlc—> P61
kk—> P62
glk—> P63
l<—> P64
ale—> P65
k> P66
$lc—> P67
k> P70
ale—> P71
—> P80
a—> P81
— P82
al—> P83
| Ps4

51

MN187124/164/204/244/324

®
«

®

——>Pss
——>Pe6
—>ps7
k—> P40
<—> P41

K—> P42
k—>P43
k—> P44
<—> P45
<—> P46
<> P47
k——cCM
—>sYNC
k—> P00 (SBOO)
<—> P01 (SBI0)
l—> P02 (SBT0)

20 22 24 26 28 30 32
O T OAN - O T ON~ON W TN
N NN AN NN~ — — o O O O
u_u.n.a.n_u_n.n.n_mn.n.n_n.u.gi
5} -osSsnoTExoE~=3
Z o828z ekz3
=S £ZE NREede

o

QFP064-P-1818

P40 to P47, P60 to P67, P70, P71 : High Voltage I/0

P50 to P57, P84 to P87 :

High Voltage
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1 MN1871610 /2410 / 3210 / 2456 / 3256

K Type

MN1871610 / 2410 / 3210 / 2456 / 3256

I'ROM (x8-hit)

16K/ 24K/ 32K / 24K / 32K

NRAM (xe-bit)

1024 /1536 / 1536/ 1536/ 1152

I Minimum Instruction Execution Time

With Main Clock operated 0.667ps (at 4.5 to 5.5V, 6.00MHz)*!
With Sub-clock operated 122ps (at 2.7 to 5.5V, 32.768kHz)

N interrupts

* RESET e External 0 e External 1/Remote Control Input *TimerO Timer1 eTimer2 eTimer3
e Serial 0 < Serial 1 *Key Input < Auto RAM Data Transmission

N Timer Counter

Timer Counter 0 : 8-bit x 1 (Event Count, Synchronous Serial Clock Generator, Pulse Width Measurement)

Clock Source ................. 1/1,1/4,1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock,
1/1,1/4,1/16, 1/64 of External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1: 8-bit x 1 (Timer Output)
Clock Source ................. 1/16, 1/64, 1/256, 1/512 of System Clock, OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Gounter 1

Timer Counter 2 : 8-bit x 1 (Clock function, Time Base)
Clock Source ................. 1/4096 of System Clock, 1/128 of XI Oscillation Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Event Count)
Clock Source ..........c...... 1/1, 1/4, 1/16 of System Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 3

Watchdog Timer : 2-bit x 1 (Watchdog)
Clock Source ........cceu.... 1/16384 of System Clock
Interrupt Source ............ Reset at Overflow

N serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable,
Clock Polarity selectable, Start Condition function)

Clock Source ................. 1/1, 1/8, 1/16 of System Clock, Timer 0 Output Clock, SBTO Pin Input,
P30 Pin Input
Serial 1 : 8-bit x 1 (Synchronous Type) (Transmission/Recetion of variable bit length, MSB/LSB selectable,
Start Condition function)
Clock Source ................. 1/1, 1/8, 1/16 of System Clock, SBT1 Pin Input, Timer 0 Output Clock

Connectable Serial 0 + Serial 1

N1/0 Ports[1/0

54

« Joint use : 52« Specified pull-up Resistor available : 14 (Mask Option)
« Input/Output selectable (PO to 4 : by 1-bit P5to 7 : by 8-bit)

Input 2 | +Joint use : Pull-up Resistor available : 2 (Mask Option)
K A/D Inputs 8-bit x 8ch (with S/H)
TLco 50 Segment » 4 Common  1/2, 1/3, 1/4 Duty
Trwm 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz)
] Special Ports Buzzer Output, Remote Control Transmission/Reception
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MN1871610 / 2410 / 3210 / 2456 / 3256 O

l Notes Carrier Generator Circuit for Remote Controller built-in, Remote Control Data Detection Circuit built-in
*1 8.38 MHz operation is possible only for the mask ROM version of the MN1871610, MN1872456,
MN1873256.
The built-in EPROM version of the MN1872410/3210 operates at up to 6 MHz.
N Package QFP100-P-1818
K Electrical Characteristics
Supply Current
SR e L AT L
. IDD1 fosc=8.38 / 6.00MHz 30 | mA
Operating Supply Current -
IDD2 fxi=32kHz, VDD=2.7V 200 | YA
Supply Current at STOP IDD3 VDD=3.0V 20 | pA
Supply Current at HALT IDD4 VDD=2.7V 50 pA

(Ta=-10to +70°C, VDD=5.0V, VSS=0V)

A/D, D/A Converter Characteristics

* Parameter Symbot! . - Condition - Unit
L g y‘ B Min. | Typ. | Max.
A/D Conversion Absolute Error Vrefs<5V. VrefocOV +3 | LSB
rer+=aVv, Vrei—=
A/D Gonversion Relative Error ¥ +3 | LSB
A/D Conversion Time fosc=4.19MHz 8.59 us
Ref nout Volt Vref+ Vref- VDD | V
eference input Voltage
P 9 e Vss Vref+| V
Analog Input Voltage VADIN Vref- Vref+| V
(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)
Support Tool
K In-Circuit Emulator PX-ICE1870/ 80 + PX-PRB1873210
K Piggyback Use EP1873210 as piggy in QFP100-P-1818 package.
K EPROM built-in Type Use MN18P73210 (under development) in QFP100-P-1818 package.
I Pin Configuration
3332535800 0088083ER0000¢8
PO o e
{P46 «») ADING 9 87 [—> SEG26 ( «» P50)
(P45 <) ADINS 10 86 [—> SEG27 (  P51)
(P44 ) ADING 1 85|——> SEG28 ( © P52)
Fresone e MN1B71 5102410132 10724583255 wg e
e ey rotng —3's o s ran
Vrel + 16 80 |——> SEGA3 ( & P57)
P3s I 59[——> SEG34 ( © P60)
P34 18 58 ——> SEG35 ( ¢ P61)
(P33 ) BUZZER 19 57— SEG36 ( & P62)
(P32 &) PWM 20 56 |——> SEG37 ( + P63)
(P31 &) RMOUT 21 55 [——> SEGJ8 (« P64)
(P30 > ) PSBTO 22 54 [——> SEG39 ( « P65)
(P27 &) SW7 ——>{23 53f——> SEG40 ( + P66)
(P26 ) SW6 24 521——> SEG41 (¢ P6T7)
(P25 &) SW5. 2526 uuno“n“«‘545‘744Wsost———)SEGAz(ﬁPm;
Tiiie iTii 2
g 83

QFP100-P-1818
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1 MN1871215

T Type MN1871215
I ROM (x8-bit) 12K
I RAM (x8-bit) 384
N Minimum Instruction Execution Time _ With Main Clock operated 0.477ps (at 4.5 t0 5.5V, 8.38MHz)
With Sub-clock operated 122ps (at 2.7 to 5.5V, 32.768kHz)
I Interrupts *RESET «External 0 e External 1/Remote Control Input *Timer 0 Timer1 eTimer2 o Timer3
e Serial 0 < Serial 1 Key Input e Auto RAM Data Transmission
. Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
Clock Source ................. 1/1, 1/4,1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock,
1/1,1/4,1/16, 1/64 of External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output)
Clock Source ... ..1/16, 1/64, 1/256, 1/512 of System Clock, OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Clock function, Time Base)
Clock Source ... 1/4096 of System Clock, 1/128 of Xl Oscillation Clock
Interrupt Source ... 1/1,1/2, 1/4,1/8 of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Event Count)

Clock Source .........c....... 1/1, 1/4,1/16 of System Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 3
Watchdog Timer
Clock Source ................. 1/16384 of System Clock
Interrupt Source ............ Overflow
I serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (MSB/LSB selectable, Clock Polarity selectable, Start Condition
function, Transmission/Reception of variable bit length)
Clock Source ......c...c...... 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer 0, SBTO Pin Input

Serial 1 : 8-bit x 1 (Synchronous Type) (MSB/LSB selectable, Start Condition function, Transmission
/Reception of variable bit length)

Clock Source ................. 1/1,1/8, 1/16 of System Clock, 1/2 of Timer 0, SBT1 Pin Input
Serial 0 + Serial 1
| 1/0 Ports | 1/0 54| «Jointuse: 52 e Specified pull-up Resistor available : 14 (Mask Option)
Input 2 | *Jointuse:2 e Specified pull-up Resistor available : 2 (Mask Option)
I A/D Inputs 8-bit x 8ch (with S/H)
| ) 34 Segment » 4 Common * 1/2, 1/3, 1/4 Duty
Irwm 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz)
| Special Ports Buzzer Output, Remote Control Transmission/Reception
| Notes .Carrier Generator Circuit for Remote Controller built-in, Remote Control Data Detection Circuit built-in
I Package QFP084-P-1818
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MN1871215 3

N Electrical Characteristics

Supply Current

 Paameter ~ |Symbol Condit LT e
rameter. - mbol ondition : nit |
} v B ‘ Min. | Typ. | Max. |~

1DD1 fosc=8.38MHz 30 | mA

Operating Supply Current

IDD2 fx=32kHz, VDD=3V 200 | pA

Supply Current at STOP IDD3 VDD=3V 20 | pA

Supply Current at HALT IDD4 VDD=3V 50 | pA

(Ta=-10to +70°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

- Limit '
e Pg{ly'almgt’er\i ‘Symbol L ;cundtﬁnnA ; T T Tve. | Mm‘\'k..‘,’llniﬂlt
A/D Conversion Absolute Error ‘ +3 | LSB
A/D Conversion Relative Error Vref=5.0V, Vret-=0v +3 | LSB
A/D Conversion Time fosc=4.19/ 8.38MHz 8.82 | us
Reference Input Voltage Vref+ Vref— VDD | V
.Analog Input Voltage Vref— Vref+| V

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB1873215

] Piggyback Use EP1873215 as piggy in QFP084-P-1818 package.

I Pin Configuration

88
oo oo
rree
- Sraa
GYBEEZE000B288E880000
LT
VoD C‘;“ 8352 81 %079 78 7770 75 74 7572 5, 70 g 8 57 80 o5 043l S SEG14 (oP54)
osc2 62|—> SEG15 (oP55)
osct 61 ——> SEG16 (P56)
vss 60 |——> SEG17 (5P57)
X1 59| —> SEG18 (>P60)
X0 58|——> SEG19 (<>P61)
Vrei— 57 |——> SEG20 (>P62)
(P47 ») ADINT 56— SEG21 (<P63)
(P46 <) ADING 55> SEG22 (<>P64)
(P45 <) ADINS MN1871215 54|——>SEG23 (>P65)
(P44 &) ADIN4 53|——> SEG24 (P66)
(P43 ) ADIN3 52 SEG25 (<P67)
(P42 &) ADIN2 51 SEG26 (<+P70)

50 F——>SEG27 (©>P71)
49 |——> SEG28 («>P72)
48 SEG29 (< P73)
47 |——> SEG30 (©>P74)
46 |—> SEG31 («>P75)
45 |——> SEG32 (<> P76)

(P41 ©) ADIN1
(P40 ¢3) ADINO
Vret+

(P33 ©) BUZZER

(P32 &) PWM 44 |——> SEG33 (< P77)
(P31 &) RMOUT 03 %5 26 5, 2,030 . 32 34 36 38 40, 4243 [<——CM
T
588285582850 hhRBREE
L higbibolTigiiriiL
gEeiiEEiiazgatiigeeg

QFP084-P-1818
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1 MN1872423 / 3223 / 4023 / 4823

K Type MN1872423 / 3223 / 4023 / 4823
T ROM (x8-bit) 24K / 32K / 40K / 48k
TRAM (x8-hit) . 512/1024 /1024 /1024
N Minimum Instruction Execution Time  With Main Clock operated 0.477ps (at 4.3 to 5.5V, 8.38MHz)
With Sub-clock operated 122ps (at 2.2 to 5.5V, 32.768kHz)
] Interrupts *RESET eExternal 0 eExternal1 eExternal2 eExternal3 eTimer 0 eTimer1 e Timer2

*Timer3 eTimer4 eTimer5 eSerial0 eSerial1 <Serial2 Key Scan e« Auto RAM Data
Transmission e Reserve

lTimer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator,
Pulse Width Measurement)
Clock Source ......c..c...... 1/1,1/4,1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of Timer 2 (Clock

Flag), 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock, 1/1, 1/4, 1/16, 1/64 of
External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Qutput)

Clock Source .....ceceenee. 1/16, 1/64, 1/256 of System Clock, OSC Oscillation Clock, Overflow of
Timer 0
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Clock function, Time Base)

Clock Source .......ccoeunene 1/4096 of System Clock, 1/128 of X| Oscillation Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, PWM Output, Synchronous Output (1-bit x 1ch))
Clock Source ................. 1/4, 1/16 of System Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/4, 1/16 of System Clock, OSC Oscillation Clock, External Clock Input
Interrupt Source Overflow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (Timer Output, Synchronous Output (1-bit x 1ch))

Clock Source ................. 1/1,1/4,1/16, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of XI Oscillation Clock,
1/1,1/4,1/16, 1/64 of Overflow of Timer Counter 4
Interrupt Source ............ Overflow of Timer Counter 5
Watchdog

Connectable Timer Counter 0 + Timer Counter 2, Timer Counter 4 + Timer Counter 5

N serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable,
Clock Polarity selectable, Start Condition function, DMA function)
Clock Source ................. 1/1,1/8, 1/16 of System Clock, Timer Output Clock, SBTO Pin Input, PSBTO
Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable,
Start Condition function, DMA function)
Clock Source ........c....... 1/1,.1/8, 1/16 of System Clock, Timer Output Clock, SBT1 Pin Input

Serial 2 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB selectable,
Clock Polarity selectable, Start Condition function, DMA function)
Clock Source ................. 1/1, 1/8, 1/16 of System Clock, Timer Output Clock, SBT2 Pin Input

Serial 0 + Serial 1
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MN1872423 / 3223 / 4023 / 4823 O

H'1/0 Ports[1/0 41| « Jointuse: 33 e Specified pull-up Resistor available : 33 (Software Programmable)

« Specified pull-down Resistor available : 8 (Software Programmable)
High Voltage Output | 32 | « Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 32

« Specified pull-down Resistor available : 16 (Mask Option)

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

TFp 16 Segments x 16 Columns

| PWM 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz), 8-bit x 2ch (Repetition Cycle 244ps, at 4.19MHz)

| Special Ports Buzzer Output, 1 (Synchronous Output), Remote Control Transmission

I Notes Carrier Generator Circuit for Remote Controller built-in

N Package QFP084-P-1818

Support Tool

K in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1876423

| Piggyback Use EP1876423 as piggy in QFP084-P-1818 package.
EP1876423 is corresponded to MN1872423.

N EPROM built-in Type Use MN18P76423 (under development) in QFP084-P-1818 package.

K Pin Configuration

HHHHHH 55882 g
888888 cfrref 8
ditidigdllidl 1
AN M T OIS w O - N O T O - N w0
NERREScPpPBoSs3sEEs8
(ADIN1—) P21 <—> 15" 8382 g1 8079 78 7778 55 74 1372 7170 59 B8 &7 6 g5 g3« PO1 (5BTD)
(ADIND—) P20 <—>2 62 K——> P02 (<>SBT0)
VREFH 3 61 &k—> P03 (- 5BO1)
DD 4 60 &——> P04 (< SBIT)
0SC2 «<—5 59 [<——> P05 (¢3SBT1)
0SCi —>i6 58 [<—> P06 ( PSBTO)
Vss 7 57 ——> P07 (< RST)
XTI —>(8 56 |<—> P10 (< TCIOO0)
X0 €—9 55 |<—> P11 (- TCO1)
CM ——>10 MN1872423/3223/4023/4823 541> P12 (< TCIY)
(SBT26) P93 <—>{ 11 53 [<—> P13 (& TCI04)
(SBI2—) P92 €—> 12 52 [<—> P14 (- TCO35)
(SBO2+«) P91 €<—>{13 51 K——> P15 (= RMOUT)
(BUZZER «) P90 <—>{ 14 50 K—> P16 (= PWM1)
VPP 15 49 [<—>P17 (- PWM2)
(SEG15 ) P67 <—— 16 48 ——>SYNC
(SEG14 ) P66 <—— 17 47 |——> P80 (- DGT15)
(SEG13 <) P65 <— 18 46 [—> P81 (-~ DGT14)
(SEG12 «) P64 <—— 19 45 |——>P82 (- DGT13)
(SEG11 ) P63 <—— 20 44 ——> P83 (- DGT12)
(SEG10«)P62<——|2122 24 26 _ 28 30 32 _ 34 __ 36 38 o 4243 ——>P84 (->DGT11)

P61 <——|
[ —
P57 «——
P56 <—|&
P55 <——
P54 <13
P53 <——
P52 «——I13
P51 <——
P50 «——| @
P77 ¢
P76 <8
P75 <——
P74 <8
P73 €<——
P72 <——|Q
P71 <——
P70 «<—|8
pg7 <—| &
Pge <&
P85 <——

(DGT10«

QFP084-P-1818E

See the next page for electrical characteristics.
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N Electrical Characteristics

86

Supply Current

Overafing Swooly C ' IDD1 fosc=8.38MHz, VDD=5V 20 | mA
perating Supply Lurren IDD2 fxi=32kHz, VDD=3V 50 | 100 | pA
Supply Current at STOP IDD3 fxi=32kHz, VDD=3V 10 | pA

A/D Converter Characteristics

(Ta=-20 to +70°C, VSS=0V)

A/D Conversion Absolute Error +3 | LSB
A/D Conversion Relative Error Vrefti=5V, Vrefl =0V +3 | LSB
A/D Conversion Time fosc=4.19 / 8.38MHz 8.82 | ps
VrefH VrefL vbDD | V
Reference Input Voltage VreiL vss Ay
Analog Input Voltage VADIN VrefL VrefH| V

(Ta=—20 to +70°C, VDD=5.0V, VSS=0V)
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1 MN1872457

N Type MN1872457

T ROM (x8-bit) 24K

I RAM (x8-bit) 768

I Minimum Instruction Execution Time  With Main Clock operated ' 0.475ps (at 3.5 to 5.5V, 8.4MHz)
With Sub-clock operated 122ps (at 2.2 to 5.5V, 32.768kHz)

N interrupts

*RESET eExternal0 eExternal1 eExternal2 eExternal3 Timer0 eTimer1 eTimer2
*Timer3 eSerial 0 eSerial1 «KeyScan ¢ Auto RAM Data Transmission < Reserve

N Timer Counter

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator, Pulse Width
Measurement)
Clock Source ................. 171, 1/4, 1116, 1/64 of System Clock, 1/1, 1/4, 1/16, 1/64 of Timer 2
(Clock Flag), 1/1, 1/4, 1/16, 1/64 of Xl Oscillation Clock, 1/1, 1/4, 1/16,
1/64 of External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output)

Clock Source ................. 1/16, 1/64, 1/256, of System Clock, OSC Oscillation Clock, Overflow
of Timer Counter 0
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 8-hit x 1 (Clock function, Time Base)

Clock Source ................ 1/4096 of System Clock, 1/128 of XI Oscillation Clock
Interrupt Source ............ 11, 1/2,1/4, 1/8 of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Event Count)
Clock Source .......c........ 1/1, 1/4, 1/16 of System Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 3

Watchdog

& Serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length MSB/LSB
selectable,Clock Polarity selectable, Start Condition function)
Clock Source ................. 1/8, 1/16, 1/32 of System Clock, Timer Clock, SBTO Pin Input, PSBTO Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, MSB/LSB
selectable, Start Condition function)
Clock SOUrCe .......cvvvvvnnn. 11, 1/8, 1/16 of System Clock, SBT1 Pin Input, Timer Clock

Serial 0 + Serial 1

K/0 Ports[1/0 30| - Jointuse: 22 Specified pull-up Resistor available : 18 (Software Programmable)
« Specified pull-down Resistor available : 8 (Software Programmable)
Input 1 | *Jointuse: 1
High Voltage Output | 26 | * Pch Open-drain (Breakdown Voltage -30V) : FL Driver : 26
* Specified pull-down Resistor available : 16 (Mask Option)
I'A/D Inputs 8-bit x 4ch (with S/H)
rFLP 8 to 16 Segments x 10 to 18 Columns
[PWM 14-bit x 1ch (Repetition Cycle 15.6ms, at 4.19MHz), 8-bit x 1ch (Repetition Cycle 244ys, at 4.19MHz)

I Special Ports

Buzzer Output, Remote Control Reception

N Package
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MN1872457 O

K Electrical Characteristics

Support Tool

Supply Current
: - - Tet T
o Parameter e Symlw{ Qop;iiﬁan . TRETE Maxumt
) IDD1 fosc=8.4MHz 20 | mA
Operating Supply Current IDD2 x=32kHz, VDD=3V 50 | 200 | pA
Supply Current at STOP IDD3 VDD=3V 10 | pA

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

A/D, D/A Converter Characteristics

R T Limit N
. I"ar’a“mg‘er‘ H:‘,’s,vm‘buly Condition Wim. ] Typ. | Max. Unit
A/D Conversion Absolute Error +3 | LSB
A/D Conversion Relative Error Vrefti=3V, VrefL =0V +3 | LSB
A/D Conversion Time fosc=4.19/ 8.38MHz 882 | us
Analog Input Voltage VADIN VSS VDD | V

(Ta=-10 to +70°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE 1870/ 80 + PX-PRB1876457

N EPROM built-in Type

Use MN18P73257 QFP064-P-1414B package.

K Pin Configuration

oy
ZZ s s s s~~~
aa O - N MO S 0 O
29 [SRCRORCELRCNG)
Wwow W www
Li = o AR RS
0 O a
SR _B22083538388
aaXX>00>>aaaaaaaan
(ADIN{1—) P25 <—> OGA 63 %% 61 0 59 58 5750 55 5% 5352 51 00 o

(ADINO—) P24 <—>
(PWM1+) P23 <—>|
(TCIO0) P22 €—>1
(TCO1+) P21 «—>
(PSBTO—) P20 <—>|
(IRQ1—) P15 <—>|
(IRQO—) P14 <—>|

EREEE R

48 |——> P57 (SEG7)
47 |——> P60 (SEG8 / DGTO)
46|——> P61 (SEG9 / DGT1)
45 |——> P62 (SEG10/ DGT2)
44|——> P63 (SEG11/DGT3)
43|——> P64 (SEG12/ DGT4)
42 |——> P65 (SEG13/ DGT5)
41|——> P66 (SEG14 / DGTE)
40 |——> P67 (SEG15/ DGT?7)
30 |—> P70 (DGT8)

38 |—> P71 (DGT9)

37 |——> P80 (DGT10)

36 |—> P81 (DGT11)

35 |—> P82 (DGT12)
34|——> P83 (DGT13)

33 |—3> P84 (DGT14)

(PWMo+) P13 <—>{9 MN1872457

(TCI3—) P12 €<—3{ 10
(BUZZER«) P11 é——% 11
(IRQ2—) P10 €—>1 12
(RST+) P07 <—>{13
(SBT1+) P06 <—>{ 14
(SBIi—) P05 <—>1{ 15
SBOT+) P04 <—>{ 16

( ) 17 18 1920 21 2 2324252627282930 31 32

885388588399 585688

n_u_a.n_n_n_n.n.n.n_n_n.n.n.n.n_;

TII1T Fee

ElE Oz J oo g

a

|§|@ 25 gse

QFHO064-P-1414B
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1 MN1873260

i T Type MN1873260
| IROM (x8-bit) 32K
I RAM (x8-hit) 1152
I Minimum Instruction Execution Time  With Main Clock operated 0.475ps (at 2.7 to 5.5V, 8.38MHz)
With Sub-clock operated 122ps (at 2.2 to 5.5V, 32kHz)
rlnterrupts *RESET ‘eExternal *TimerQ eTimer1 eTimer2 ¢Timer3 e Timer4
e Serial 0 »Serial 1 *Serial2 + Auto RAM Data Transmission e Reserve
N Timer Counter Timer Counter 0 : 8-bit x 1 (Reload Function, Counter Halt)

Clock Source ................. 1/1, 1/8, 1/16 of System Clock, 1/8192 of XI Oscillation Clock
Interrupt Source ............ Underflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Reload Function, Counter Halt)
Clock Source ................ 1/1, 1/32, of System Clock, OSC Oscillation Clock,1/1 of XI Oscillation Clock
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Reload Function, Timer Output, Counter Halt)
Clock Source ................ 1/4, 116, 1/64 of System Clock, 1/2 of External Clock Input
Interrupt Source ............ Underflow of Timer Counter 2

Timer Counter 3 : 8-hit x 1 (Reload Function, Event Count, Timer Output, Counter Halt)
Clock Source ........coeee.ee. 1/1, 1/32 of System Clock, 1/1 of XI Oscillation Clock, 1/2 of External Clock Input
Interrupt Source ............ Underflow of Timer Counter 3

Timer Counter 4 : 8-hit x 1 (Reload Function, Event Count, Timer Output, Counter Halt, PWM Output)
Clock Source ........cconeene. 1/1, 1/4 of System Clock, 1/16 of XI Oscillation Clock, 1/2 of External Clock Input
Interrupt Source ............ Underflow of Timer Counter 4

Wathdog : 14-bit x 1 (Watchdog)
Clock Source ................. 1/32768 of System Clock
Interrupt Source ............ Reset at 1/216 of System Clock

I serial Interface

Serial 0, 1 : 8-hit x 1 (Synchronous Type, Transmission/Reception of variable bit length, MSB/LSB
selectable,Clock Polarity selectable, Start Condition function)
Clock Source .........c....... 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer 3 Output Clock
Serial 0 : SBTO Pin Input, PSBTO Pin Input
Serial 1 : SBT1 Pin Input

Serial 2 : 8-bit x 1 (Synchronous Type, I°C, UART selectable)
Simple I?C : Dedicated single master, 8-bit+ACK bit length transmission / reception, start state, stop state
Simple UART : Start + 5- to 8-bit + 1- or 2- step timer setting transmission rate
Clock Source .....c..coene. 1/8, 1/32, 1/128 of System Clock, 1/8 of Timer 4 Output Clock

Serial 0 + Serial 1
(Upward compatible with MN1500 series ] MN1500 / MN1700 / MN1860 / MN1870 / MN1880 series

H1/0 Ports[1/0

|53

* Joint use : 53
* Input/Output selectable (by 1-bit)

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

rwm 8-bit x 2ch (Repetition Cycle 244ys, at 4.19MHz)
[Special Ports Buzzer Output

I Notes AC Zero-cross Function

N Package QFS064-P-1414A
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N Electrical Characteristics

Support Tool

Supply Current
. ‘Limit o
Parameter Symbol Condition Min. | Typ. | Max. | Unit
. IDD1 fosc=8.38 20 | mA
Operating Supply Current
IDD2 fx1=32kHz, VDD=3V 100 | pA
Supply Current at STOP IDD3 VDD=3V 10 | pA
Supply Current at HALT IDD4 VDD=3V 20 | pA
(Ta=-30 to +85°C, VDD=5.0V, VSS=0V)
A/D, D/A Converter Characteristics
o Limit .
Paramatgr /| Symbol Condition Min. | Typ. | Max, Unit
A/D Conversion Absolute Error +3 | LSB
A/D Conversion Relative Error Vrefs=5V, Vref-=0V +3 | LSB
A/D Conversion Time fosc=4.19MHz 8.6 us
Reference Input Voltage vret- VDb | V
VSS Vref+| V
Analog Input Voltage VIA Vref- Vref+| V

(Ta=-30 to +85°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE 1870/ 80 + PX-PRB1873260

* WEPROM built-in Type

Use MN18P76460 QFS064-P-1414 package.

K Pin Configuration

RXD/SDATA)
BUZZER)

TXD/SCLK)
—TC02)

—TCO3/PWMO)
—~TCO4/PWM1)

+~TCI3)

15| €—> P47
47|<—>P30
46| <—> P31
45/<—> P32
44{<—> P33
43|<—> P34
42|<—> P35
41|<—> P36
40|€—>P37
39/ <—> P20
38/ <—> P21
37|<—> P22

P46 <—> 49
P45 <—> 50
P44 <— 51
P43 <—3 52
P42 <—3 53
P «—H
P40 < 55
P57 H 56
P56 €<—3 57
P55 <—>{ 58
P54 <—>{ 59
P53 <—> 60
P52 <—> 61
P51 <—> 62
P50 <—> 63
SYNC €— &4

MN1873260

0
1

1

4

26/ <—> P23
35|<—> P24
34/€<—> P25
s3l<—>P26

2
3
4
5

32l P27 (+~TCl4)
31&—> P10 (IRQO)
30&—> P11 (IRQ1)
29— P12 (IRQ2)
28&—> P13 (IRQ3)
27> P14 (IRQ4)
26> P15 (SENS/IRQ5)
25> P00 (—SBO0)
241—> P01 (+—SBIO)
23> P02 (SBTO)
22K——> P03 (—SBO1)
211&<—> P04 (~SBI1)
20— P05 (SBT1)
19— P06 (PSBTO)
18/&——> P07 (NRST)
17}€—— VREFL

0sC2<— 2
0SC1 ——>{ 3
Vvss
Xl —> 5
XO<——6
CM—>{7
VREFH —> 8
Pe7<—>3 9
P66 <>
P65 <>
PB4 <—>
P63 <—>|
P62 <—>
P61 <—>
P60 <>

VoD

QFS064-P-1414
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1 MN1871274

K Type MN1871274 (ES (Engineering Sample) available) '
T'ROM (x8-hit) 12K
T RAM (x8-bit) 256

K Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

K interrupts

*RESET eExternal 0 e<External1 eTimerQ eTimer1 eTimer2 «Remote Control «MOSD

N Timer Counter

Timer Counter 0 : 8-bit x 1
Clock Source ................ 1/1,1/4,1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ........... Overflow of Timer Counter 1

Timer Base Counter

Clock Source ......c.covewe. 1/4096 of System Clock
Interrupt Source ............ 11,1/2,1/4, 1/8, Timer Counter 2
Watchdog
H1/0 Ports[1/0 20| - Jointuse:10 < General use: 10
Input 1 | «Jointuse: 1
K A/D Inputs 5-bit x 10ch (without S/H)
TrPwm 14-bit x 1ch, 8-bit x 5ch
| Special Ports Hsync detection, Remote Control Reception
N crTC Single OSD built-in (Menu OSD : 12 x 18, 128 letters)
rNoles Remote Control Data Detection Gircuit built-in
K Package SDIP042-P-0600

N Electrical Characteristics

92

A/D Converter Characteristics

A/D Gonversion Absolute Error | TDA fosc=12MHz 9 us
Analog Input Voltage VAD VSS VDD | V
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)




MN1871274 O

Support Tool
K in-Circuit Emulator PX-ICE1870/80+PX-PRB1876476
N EPROM built-in Type Use EP18P76476 with converting P-board from SDIP064-P-0750 to SDIP042-P-0600.

Use MN18P73284 (under development).

I Pin Configuration

P06 * RMIN ——> 1@ ' VSS
ADINO —>] 2 41 ——>0SC2
ADINT —>{ 3 40 |K——OSCT

ADIN2 (P50) <—>| 4 39 VDD

ADIN3 (P51) <—> 5 38 K—>P00

ADIN4 (P52) <—>| 6 37 K—>P03

ADIN5 (P53) <—>| 7 36 [<—>P04 - IRQO

ADING (P54) <—>| 8 35 K——IRQ1 - VSYNC

ADIN7 (P55) <—>| 9 34 K—>P07 - /RST

ADINS (P56) <—>| 10 33 ——>PWM - VOI

ADING (P57) <—>| 11 MN1871274 35 | > vowt

CM —> 12 31 ——>VOW2
SYNC <——| 13 30 —>VOW3
PWM1 <——| 14 29 —>VOB
PWM2 <——| 15 28 K—>P16- SD
PWM3 <—— 16 27 &——HSYNC
PWM4 <——| 17 26 K—>P40
PWM5 <——| 18 25 K—>P41

P47 <—>{ 19 24 |k >P42

P46 <—>| 20 23 Kk—>P43

P45 <—>| 21 22 |k —>Pp4q

SDIP042-P-0600
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1 MN13871681

K Type

MN1871681 (under development)

I'ROM (x8-bit)

I RAM (x8-bit)

E Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

N interrupts

* RESET e« External 0 e External 1
* MOSD

eTimer1 eTimer2 «[°C ¢ Remote Control

K Timer Counter

Timer Counter 0 : 8-bit x 1

Clock Source ................. 1/1, 1/4, 1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1

Clock Source ................ 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Time Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Watchdog Timer

K serial Interface

I2G x 1 (Two bus line system)

| 1/0 Ports | 1/0 20| < Joint use : 12 * General use : 8
Input 1 | «Jointuse:1
I A/D Inputs 5-bit x 10ch (without S/H)
Trwm 14-bit x 1ch, 8-bit x 5ch (All PWM are 5V ; not connectable to 12V systems)
lSpeciaI Ports Hsync detection, Remote Control Reception
N cRTC Single OSD built-in (Menu 0SD : 12 x 18, 256 letters)
I Notes Remote Control Data Detection Gircuit built-in
N Package SDIP042-P-0600

N Electrical Characteristics
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A/D Converter Characteristics

A/D Conversion Time TAD

fosc=12MHz 9

us

Analog Input Voltage VAD

VSS

VDD

v

(Ta=-20 to+70°C, VDD=5.0V, VSS=0V)



MN1871681 0

Support Tool
K in-Circuit Emulator PX-ICE1870 / 80+PX-PRB1876476
| EPROM built-in Type Use MN18P76476 with converting P-board from SDIP064-P-0750 to SDIP042-P-0600.
Use MN18P73284 (under development).
I Pin Configuration
P06 + RMIN —) 1@ N VSS
ADINO (SDA1) <—>| 2 41 —>0SC2
ADIN1(SCL1) <—>{ 3 40 «——O0SCH
ADIN2 (P50) «—>| 4 39 VDD
ADIN3 (P51) €—>( 5 38 [€—>P00 (SCLO)
ADIN4 (P52) «—>| & 37 K——>P01 (SDAO)
ADIN5 (P53) «—>| 7 36 &<—>P04 + IRQO
ADING (P54) <—>| 8 35 [&——IRQ1 * VSYNC
ADIN7 (P55) €«——>| 9 34 &«—>P07 - /RST
ADIN8 (P56) <—>| 10 33 —>PWM - VOI
ADIN9 (P57) <—>| 11 MN1871681 32 —>VOW1
CM —> 12 31 ——>VOow2
SYNC <—— 13 30 ———>VOW3
PWM1 €——| 14 29 ——>VOB
PWM2 <—— 15 28 |<—>P16 - SD
PWM3 <—— 16 27 K——HSYNC
PWM4 <——| 17 26 K—>P40
PWM5 «<——| 18 25 K——>P41
P47 <—>| 19 24 k—>P42
P46 <—>| 20 23 K—>P43
P45 <—>| 21 22 k—>PpPa4

SDIP064-P-0750
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1 MN1873284

Type MN1873284 (under development)
K ROM (x8-bit) 32K
I RAM (x8-bit) 640

I Minimum Instruction Execution Time

2/3 dividing 0.5ys (at 4.5 to 5.5V, 12MHz)

Finterrupts

¢ RESET eExternal 0 <External1 ¢ TimerQ eTimer1 eTimer2 <[?C *Remote Control
* MOSD

N Timer Counter

Timer Counter 0 : 8-bitx 1
Clock Source ... 1/1, 1/4, 1/16, 1/64 of System Clock
Interrupt Source ............0verflow of Timer Counter 0

Timer Counter 1 : 8-bitx 1
Clock Source .......c.ccouueee 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Time Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Watchdog Timer

K serial Interface

I?C x 1 (Two bus line system)

K1/0 Ports[i/0 20| < Joint use: 12 » General use : 8
Input 1 | «Jointuse:1
I'A/D Inputs 5-bit x 10ch (without S/H)
Irwm 14-bit x 1ch, 8-bit x 5ch (Al PWM are 5V ; not connectable to 12V systems)
| Special Ports Hsync detection, Remote Control Reception
N crTC Single OSD built-in (Caption Menu : 12 x 18, 320 letters)
INotes Remote Control Data Detection Circuit built-in
N Package SDIP042-P-0600

N Electrical Characteristics
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A/D Converter Characteristics

A}D COnvérsmn ime - '9‘ ) ' u l
Analog Input Voltage VAD VSS vDD | V
(Ta=-20 to+70°C, VDD=5.0V, VSS=0V)




MN1873284 O

Support Tool
N in-Circuit Emulator PX-ICE1870 / 80+PX-PRB1876476
K EPROM built-in Type Use MN18P76476 witn converting P-board from SDIP064-P-0750 to SDIP042-P-0600.
Use MN18P73284 (under development).
I Pin Configuration
P06 * RMIN ——> 1O e VSS
ADINO (SDA1) <—>| 2 41 ——>0SC2
ADIN1 (SCL1) <—>] 3 40 l&——0SCH1
ADIN2 (P50) <—>| 4 39 VDD
ADIN3 (P51) «—>{ 5 38 |<—> P00 (SCLO)
ADIN4 (P52) <—>| 6 37 [&—> PO1(SDA0)
ADINS (P53) <—>{ 7 36 [&—>P04 * IRQO
ADING (P54) <—>| 8 35 K——IRQ1 - VSYNC
ADIN7 (P55) <—> 9 34 |&«—>P07 -/ RST
ADINS (P56) <—>| 10 33 ——>PWM - VOI
ADING (P57) <—>{ 11 MN1873284 32 —>VOW1
CM —> 12 31 ——>VOoW2
SYNC <——| 13 30 ——>VOW3
PWM1 <—— 14 29 ——>VOB
PWM2 <—— 15 28 &—>P16+SD
PWM3 <——1 16 27 €&——HSYNC
PWM4 <—— 17 26 K—>P40
PWM5 <——| 18 25 K—>P41
P47 <—>| 19 24 lk—>P42
P46 <—>| 20 23 k—>P43
P45 <—>| 21 2 «—>Pa4q

SDIP042-P-0600
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J MN1871675

N Type MN1871675
I ROM (x8-bit) 16K
N RAM (x8-bit) 320

N Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

N interrupts

* RESET eExternal 0 eExternal1 eTimerQ eTimer1 ¢Timer2 eRemote Control e Line 21
*COSD

N Timer Counter

Timer Counter 0 : 8-bit x 1
Clock Source ................ 1/1,1/4, 1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 11, 1/2, 1/4, 1/8 of Timer Counter 2
Watchdog
H1/0 Ports{1/0 217 « Joint use : 3
Input 1 | +Joint use: 1
High Voltage Output | 7 | + Nch Open-drain (Breakdown Voltage 12V) : 7
T A/D Inputs 5-bit x 10ch (without S/H)
Trwm 14-bit x 1ch (Repetition Cycle 16ps, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
| Special Ports Remote Control Reception
N cRTC Single OSD built-in (Caption 0SD : 12 x 26, 144 letters)
[Notes Remote Control Data Detection Circuit built-in
N Package SDIP0G4-P-0750
N Electrical Characteristics
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A/D Converter Characteristics

A/D Conversion Time TAD fosc=12MHz 9 s
Analog Input Voltage VAD VSS vDD | V
(Ta=-20 t0+70°C, VDD=5.0V, VSS=0V)




Support Tool

MN18711675 O

K in-Circuit Emulator

PX-ICE1870 / 80, PX-PRB1876476 (under development)

K EPROM built-in Type

Use MN18P76476 in SDIP064-P-0750.

K Pin Configuration

P06 « RMIN ——> 1O e 64 Vss
ADINO ——>|2 63 0SsC2
ADIN{ —>3 62 [€&—— OSC1

P50 €«—>4 61 VDD
ADIN3 —>5 60 |<—> P00
ADIN4 ——>(6 59 |[<—> P01
ADINS ——>|7 58 |<——> P02

P54 <—>i 8 57 |«<—> P03

P55 <—>{9 56 [<—> P04 + IRQO

ADINS (P56) «<—> 10 55(<—— IRQ1 - VSYNC
ADING (P57) «—>! 11 54|<—> P07+ /RST

CM —>f12 53— P60
SYNC <—{13 52 |—> P61
PWM1 «— 14 51 —> P62
PWM2 «—— 15 50 ——> P63
PWM3 «— 16 49 ——> Pe4
PWM4 < |17 MN1871675 o1 o oo
PWM5 «—| 18 47 ——> P66
PWM6 <« 19 46|——> PWM - (VOI)
PWM7 «—1 20 45 ———> SPWM
PWM8 <« 21 44— VOWA1

AVDD 22 43— vOowz2
CREF «—— 23 42 ——> VOW3
VPH «— 24 41— VOB
VCP ¢«—{25 40&—> P16
CVBS —>26 39 <—— HSYNC
AVSs 27 38 Vvss

P47 <—>{28 37 |<—> P20

P46 «—> 29 36 <—> P21

P45 «—>{30 35— P40

P44 <—>1 31 34— P4

P43 «—>{32 33IE—> P42

SDIP064-P-0750

99



1 MN1873265

N Type MN1873265
T ROM (x8-bit) 32K
I RAM (x8-bit) 430

N Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

N interrupts

©RESET " e External 0 eExternal1 e Timer0 eTimer1 eTimer2 eRemote Control e Line 21
*COSD

N Timer Counter

Timer Counter 0 : 8-bitx 1
Clock Source ................. 1/1,1/4, 1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Gounter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Watchdog
I'1/0 Ports[1/0 21 «Joint use:: 3
Input 1| «Jointuse:1
High Voltage Output | 7 | + Nch Open-drain (Breakdown Volitage 12V) : 7
I A/D Inputs 5-bit x 7ch (without S/H)
l PWM 14-bit x 1ch (Repetition Cycle 16yus, at 12MHz), 8-bit x 8ch (Repetition Cycle 32ps, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
N special Ports Remote Control Reception
N cR1C Single OSD built-in (Caption 0SD : 12 x 26, 176 letters)
l Notes Remote Control Data Detection Circuit built-in
K Package SDIP0B4-P-0750

K Electrical Characteristics
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A/D Gonverter Characteristics

A/D Conversion Time TAD fosc=12MHz 9 ‘ s

Analog Input Voltage VAD VSS VDD | V
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)




MN1873265 O

Support Tool
K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB1876462, PX-PRB1876476 (under development)

T EPROM built-in Type Use MN18P73213 in SDIP064-P-0750 package.

I Pin Configuration

P06 « RMIN ——>{ 1O - 64 Vss
ADINO —>{2 63}——> 0SC2
ADINT —>3 62 |[¢—— OSC1

P50 <—>|4 61 VDD
ADIN3 ——>(5 60|<—> P00
ADIN4 —>( 6 59 |<—> P01
ADINS —>{7 58|<—> P02
P54 <—>(8 57 |<—> P03
P55 <—>{9 56 |<—> P04 + [RQO3
ADINS (P56) <—>{ 10 55|<—— IRQ1 * VSYNC
ADINGO (P57) «—3{ 11 54|<—> P07 + /RST
CM ——>{ 12 53|——> P60
SYNC «——— 13 52|—> P61
PWM1 «——|14 51 |—> P62
PWM2 «<— 15 50 -——> P63
PWM3 <— 16 49— P64
PWMa <17 MN1873265 o1 o pep
PWM5 «—| 18 47— P66
PWM6 «—{ 19 46|——> PWM - (VOI)
PWM7 «— 20 45 ———> SPWM
PWM8 «— {21 44— VOW1
AVDD 22 43— VOW2
CREF «——23 42— VOW3
VPH «——| 24 41|——> VOB
VCP «——25 40 [ <—> P16
CVBS ——>{26 391<——— HSYNC
AVSS 27 38 vss
P47 «<—> 28 37 &—> P20
P46 <—> 29 36 |<—> P21
P45 <—> 30 35| <—> P40
P44 <331 34}<—> P41
P43 €<—> 32 33— P42

SDIP064-P-0750
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1 MN1874083

K Type MN1874083 (under development)
IROM (x8-bit) 40K
T RAM (x8-bit) 640

N Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

K interrupts

¢ RESET eExternal 0 eExternal1 eTimer0 eTimer1 eTimer2 oIC
* Remote Control e Line 21 :

N Timer Counter

«C0SD

Timer Counter 0 : 8-bit x 1
Clock Source ................. 11, 1/4,1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Gounter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Time Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 11, 1/2, 1/4,1/8 of Timer Counter 2
Watchdog

N serial Interface

I*C x 1 (Two bus line system)

/0 Poris|1/0 217 « Joint use : 5
Input 1 | < Jointuse:1
Output 7 | *Nch Open-drain : 7
Tap Inputs 5-bit x 7ch (without S/H)
l PWM 14-bit x 1ch (Repetition Cycle 16ps, at 12MHz), 8-bit x 8ch (Repetition Cycl‘e 32yps, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
(All PWM are 5V ; not connectable to 12V systems)
| Special Ports Remote Control Reception
N crTC Single 0SD built-in (Caption 0SD : 12 x 26, 256 letters)
I Notes Remote Control Data Detection Gircuit built-in
N Package SDIP064-P-0750

K Electrical Characteristics
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A/D Converter Characteristics

A/D Conversion Time TAD fosc=12MHz 9 us ’
Analog Input Voltage VAD VSS VDD | V
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)




MN1874083 O

Support Tool

K in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1879682, PX-PRB1879682 (under development)
TEPROM built-in Type Use MN18P79682 in SDIP064-P-0750 package.
I Pin Configuration
P06 - RMIN ——> 1O N 64 Vss
ADINO (SDA1) <—>2 63+———> 0SC2
ADIN1 (SCL1) <—>3 62|<—— 0OSC1
P50 €«<—>14 61 VDD
ADIN3 ——>{5 60 |<——> P00 (SCLO)
ADIN4 ——>{6 59 |<—> P01 (SDAO0)
ADINS ———>{7 58 |<—> P02
P54 <—>| 8 57 |<—> P03
P55 «<——>{9 56 |<—> P04 - IRQO
ADINS (P56) «<—> 10 55|<——— IRQ1 * VSYNC
ADIN9 (P57) «<—>{ 11 54 |€<—> P07 « /RST
CM —> 12 53 ——> P60
SYNC «<—— 13 52 ———> P61
PWM1 «—— 14 51 ——> P62
PWM2 «—— 15 50 ———> P63
PWM3 «—— 16 49 |———> P64
PWM4 «—17 MN1874083 48 ——> P65
PWM5 «—— 18 47 —> P66
PWM6 «——| 19 46 ——> PWM + (VOI)
PWM7 «— 120 45 |——> SPWM
PWM8 «— |21 44 |——> VOW1
AVDD 22 43— VOw2
CREF «—— 23 42———> VOW3
VPH €—— 24 41 ————> VOB
VCP «—— 25 40 [<——> P16
CVBS ——>{ 26 39 K<—— HSYNC
AVss 27 38 Vss
P47 «——>(28 37 (&<—> P20
P46 <—>{29 36 <—> P21
P45 «<——>{30 35<——> P40
P44 <—> 31 34 <—> P41
P43 «——>|32 3B &E——> P42

SDIP064-P-0750
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1 MN1874085

N Type MN1874085 (under development) 7
IROM (x8-hit) 40K
I RAM (x8-hit) 640

K Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

N interrupts

¢ RESET eExternal 0 eExternal1 <TimerO eTimer1 eTimer2 Remote Control e Line 21
«COSD

N Timer Counter

Timer Counter 0 : 8-bitx 1
Clock Source .......ccneeeee 1/1,1/4,1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bitx 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Time Base Counter
Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 11, 1/2,1/4, 1/8 of Timer Counter 2

Watchdog

H1/0 Poris[I/0

21

¢ Joint use : 3

Input

 Joint use : 1

Output

 Nch Open-drain : 7

IA/D Inputs

5-bit x 7ch (without S/H)

Trwm

14-bit x 1ch (Repetition Cycle 16ys, at 12MHz), 8-bit x 8ch (Repetition Cycle 32ys, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
(Al PWM are 5V ; not connectable to 12V systems)

K special Ports

Remote Control Reception

N crTC Single OSD built-in (Caption 0SD : 12 x 26, 256 letters)
I Notes Remote Control Data Detection Circuit built-in
N Package SDIP0B4-P-0750

N Electrical Characteristics
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A/D Gonverter Characteristics

A/D Conversion Time TAD fosc=12MHz 9 s

Analog Input Voltage VAD VSS VDD | V
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)




MN1874085 O

Support Tool
N in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1879682, PX-PRB1879682 (under development)

N EPROM huilt-in Type Use MN18P79682 in SDIP064-P-0750 package.

I Pin Configuration

P06 + RMIN —> 1O -/ 64 Vss
ADINO ——>{2 63— 0SC2
ADIN1 ——>{3 62|<—— OSC1

P50 «<—> 4 61 VDD
ADIN3 ——>{5 60|<—> P00
ADIN4 ——>{6 59 |<—> P01
ADINS —>{7 58|<—> P02
P54 <—>{8 57|<—> P03
P55 <—>f9 56|<—> P04 - IRQO
ADINS (P56) <—> 10 55|<—— IRQ1 * VSYNC
ADIN9 (P57) «—>! 11 54|<—> P07 + /RST
CM ——>{12 53— P60
SYNC <—— 13 52— P61
PWM1 «——| 14 51——> P62
PWM2 <—— 15 50 —> P63
PWM3 <—— 16 49— P64
PWM4 <« 17 MN1874085 48|—> P65
PWM5 < 18 47— P66
PWM6 «—| 19 46 ——> PWM « (VOI)
PWM7 «— {20 451——> SPWM
PWM8 <« {21 44——> VOWA1
AVDD 22 43— vow2
CREF <——{23 42— VOW3
VPH «——{24 41 ——> VOB
VCP «——|25 40 [<—> P16
CVBS ——> 26 39 HSYNC
AVSs 27 38 Vss
P47 <—>28 37 |&—> P20
P46 <> 29 36 |<—> P21
P45 <—>130 35K—> P40
P44 <—>31 34— P41
P43 «<—>132 33— P42

SDIP064-P-0750
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1 MN1874876

N Type MN1874876
I ROM (x8-hit) 48K
I RAM (x8-bit) 928

W Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

K interrupts

¢ RESET eExternal 0 e<External1 eExternal2 eExternal3 eTimerQ eTimer1 e Timer2
¢ [2C e« Serial *Remote Control eLine21 < MOSD e COSD

K Timer Counter

Timer Counter 0 : 8-bit x 1
Clock Source ................. 1/1,1/4,1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1: 8-bit x 1
Clock Source ................. 1/2, 116, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Base Counter

Clock Source ................. 1/4096 of System Clock

Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Watchdog
Counter for Clock (Clock function)
AC Counter

K serial Interface

Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable,
Clock Polarity selectable, Start Condition function)
Clock Source ................. System Clock

12C x 1 (Two bus line system)

H/0 Ports[1/0 36] - Joint use : 28
Input 3 | - Jointuse:3
High Voltage Output [ 7 | « Nch Open-drain (Breakdown Voltage 12V) : 7
TA/D Inputs 5/7-bit x 10ch (without S/H)
Trwm 14-bit x 1ch (Repetition Cycle 16ps, at 12MHz), 8-bit x 8ch (Repetition Cycle 32us, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
| Special Ports Hsync Detection, Remote Control Reception
I crTC Double OSD built-in (Menu 0SD : 12 x 18, 256 letters, Caption OSD : 12 x 26, 176 letters)
INotes Remote Control Data Detection Circuit built-in
N Package SDIP064-P-0750
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MN1874876 O

K Electrical Characteristics
A/D Converter Characteristics

n Limit .
Parameter Symbol Condition Min. | Typ. | Max. Unit

A/D Conversion Time TAD fosc=12MHz 9/12 us
Analog Input Voltage VAD VSS VDD | V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB1876462, PX-PRB1876476 (under development)
T EPROM built-in Type Use MN18P76476 in SDIP064-P-0750

I Pin Configuration

PO6/RMIN ——> 1O -/ 64 Vss
ADINO (SDA1) <—>( 2 63 ——> 0SC2
ADINT (SCL1) <—>|3 62 |[<—— OSC1
ADIN2 (P50) <—>| 4 61 VDD
ADIN3 (P51) <—>{5 60|<——> P00 (SCLO)
ADIN4 (P52) «<—>{6 59 |[<—> P01 (SDAQ)
ADINS5 (P53) <—>{7 58 [<—> P02 (SBT0)
ADING (P54) <—>(8 57 |<—> P03 (SBD0)
ADIN7 (P55/IRQ2) <—>9 56 |<—{>)P04/IRQO*
ADINS (P56/IRQ3) <—>{ 10 55 [<—— P05/IRQ1/VSYNC
ADING (P57/ACIN) <—>| 11 54/<—> PO7/RST
CM ——>(12 53 ——> P60
SYNC «<——{ 13 52— P61
PWM1 (P30) <—>{ 14 51 ——> P62
PWM2 (P31) «<—> 15 50 ——> P63
PWM3 (P32) <—>{ 16 49— P64
PWM4 (P33) «—>{ 17 MN1874876 45| - pgs
PWMS5 (P34) «—>{ 18 47 ——> P66
PWM6 (P35) «<—>{19 46 {<—> P10 (PWM/VOI)
PWM7 (P36) «—>{ 20 45— P11 (SPWM)
PWM8 (P37) «——>f 21 44ic—> P12 (VOW1)
AVDD 22 431c——> P13 (VOW2)
CREF <—— 23 42[<—> P14 (VOW3)
VPH «—|24 41 <—> P15 (VOB)
VCP &——25 40 &<—> P16/SD
CVBS ——>26 39}«—— HSYNC
AVss 27 38 Vss
P47 <—>|28 37 lk—> P20/XI
P46 <—>{29 36 K<—> P21/X0
P45 «<—>{30 35 K—> P40
P44 <—>| 31 34— P41
P43 <—>32 3BE—> P42

SDIP064-P-0750

3% P04 « IRQO terminal

TYPEA
TYPEB

Input terminal
1/0 terminal

Stand-by function is availabe
Stand-by function is not available
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1 MN1874878

N Type MN1874878
TROM (x8-bit) 48K
Tram (x8-bit) 928

I Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

N interrupts

¢ RESET eExternal 0 eExternal 1 eExternal2 eExternal 3 «Timer0 eTimer1 eTimer2
¢ [2C e« Serial » Remote Control e Line 21
*MOSD «COSD

N Timer Counter

Timer Counter 0 : 8-bit x 1
Clock Source ................. 171, 1/4, 1116, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bitx 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Time Base Counter

Clock Source ................. 1/4096 of System Clock

Interrupt Source ............ 11, 1/2, 1/4, 1/8 of Timer Counter 2
Watchdog

Counter for Clock (Clock function)

AC Counter

N serial Interface

Serial 0 : 8-bit x 1 (Transmission / Reception of variable length, Transfer direction of MSB/LSB selectable,
Colck Polarity selectable, Start Condition function)
Clock Source ................. System Clock

I*C x 1 (Two bus line system)

K'1/0 Ports[1/0 36 | * Joint use : 29

Input 3 | *Jointuse:3

High Voltage Qutput | 7 | « Nch Open-drain (Breakdown Voltage 12V) : 7
K A/D Inputs 5/7-bit x 10ch (without S/H)

Trwm

14-bit x 1ch (Repetition Cycle 16ps, at 12MHz), 8-bit x 8ch (Repetition Cycle 32ps, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)

I Special Ports

Hsync Detection, Remote Control Reception

N crTC Double 0SD built-in (Menu 0SD : 12 x 18, 256 letters, Caption OSD : 12 x 26, 176 letters)
I Notes Remote Control Data Detection Circuit built-in, On-chip synchronous separator for caption decoder
K Package SDIP064-P-0750

N Electrical Characteristics
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A/D Gonverter Characteristics

A/D Conversion flme WTAD fosc=12MHz 9/1é l ‘ us
Analog Input Voltage VAD VSS VDD | V
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)




MN1874878 O

Support Tool
K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB1876462, PX-PRB1876476, PX-PRB1879682
K EPROM built-in Type Use MN18P79682 in SDIP064-P-0750 package.
(PWM are 5V ; not connectable to 12V systems)
K Pin Configuration

PO6/RMIN ——>( 10 g 64
ADINO (SDA1) «<—>/2 63
ADINT (SCL1) «—>|3 62
ADIN2 (P50) <—>{4 61
ADIN3 (P51) «—>{5 60
ADIN4 (P52) <—>(6 59
ADINS (P53) «—>|7 58
ADING (P54) <—>{8 57
ADIN7 (P55/IRQ2) <—>(9 56
ADINS (P56/IRQ3) <—>{ 10 55
ADIN9 (P57/ACIN) «<—> 11 54
CM —>{ 12 53
SYNC «—— 13 52
PWMT (P30) <—> 14 51
PWM2 (P31) <——>{15 50
PWM3 (P32) <—>{ 16 49
PWM4 (P33) «—>{17 MN1874878 48
PWMS5 (P34) <—>{ 18 47
PWMB (P35) «—>{ 19 46

(

PWM? (P36) <«
PWMS (P37) <3|
AVDD
CREF <——|

VPH ——>

VCP <l

CVBS ——>1

AVss

P47 <>

P4g <—>f

P45 <

P44 <>

P43 <—>

21 44
22 43
23 42
24 41
25 40
26 39
27 38
28 37
29 36
30 35
31 34
32 33

Vss
——> 0sc2
<—— 0SC1

VDD
<—> P00 (SCLO)
<—> P01 (SDA0)
<—> P02 (SBT0)
<—> P03 (SBD0)
<—>)P04/IRQO
<—— P05/IRQI/NSYNC
<—> PO7/RST
—> P60

—> P61

——> P62

—> P63

—> P64

—> P65

——> Pe6

l&—> P10 (PWM/NVOT)
——> P11 (SPWM)
l<—> P12 (VOW1)
l&—> P13 (VOW2)
l<—> P14 (VOW3)
K—> P15 (VOB)
lk<—> P16/SD
lk—— HSYNC
Vss

l«—> P20/X1
l<—> P21/X0
<—> P40

K—> P41

K<—> P42

SDIP064-P-0750

3 P04 « IRQO terminal

TYPE A | Stand-by function is availabe

Input terminal

TYPEB | Stand-by function is not available 1/0 terminal
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1 MN1876476

K Type MN1876476
T ROM (x8-hit) 64K
I RAM (x8-bit) 928
I Minimum Instruction Execution Time 2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)
| Interrupts *RESET eExternal 0 eExternal 1 eExternal2 eExternal3 «Timer0 «Timer1 <Timer2
¢ [2C e« Serial *Remote Control «Line21 <« MOSD < COSD
N Timer Counter Timer Counter 0 : 8-bit x 1
Clock Source ........ccun..... 1/1,1/4,1/16, 1/64 of System Clock

Interrupt Source Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 .
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Watchdog
Counter for Clock (Clock function)
AC Counter
N serial Interface Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable,

Clock Polarity selectable, Start Condition function)
Clock Source ................. System Clock

12€ x 1 (Two bus line system)

/0 Ports[1/0 36/ - Joint use : 28
Input 3 | «Jointuse:3
High Voltage Output [ 7 | « Nch Open-drain (Breakdown Voltage 12V) : 7
I A/D Inputs 5/7-bit x 10ch (without S/H)
rwm 14-bit x 1ch (Repetition Cycle 16ps, at 12MHz), 8-bit x 8ch (Repetition Cycle 32ps, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
| Special Ports Hsync Detection, Remote Control Reception
N cRTC Double 0SD built-in (Menu OSD : 12 x 18, 512 letters, Caption OSD : 12 x 26, 176 letters)
I Notes Remote Control Data Detection Circuit built-in
T Package SDIP064-P-0750
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MN1876476 O

N Electrical Characteristics

Support Tool

A/D Converter Characteristics

R I CLimit v
G ‘ Symbol Gong ftioe ,,‘Mln.',Typ.v Max Unit
A/D Conversion Time TAD fosc=12MHz 9/12 us
Analog Input Voltage VAD VSS vDD | V

(Ta=-20 to +70°C, VDD=5.0V, VS§S=0V)

Kin-Circuit Emulator

PX-ICE1870/ 80 + PX-PRB1876462, PX-PRB1876476 (under development)

N EPROM built-in Type

Use MN18P76476 in SDIP064-P-0750 package.

I Pin Configuration

POS/RMIN ——>

ADINO (SDA1) <—>|
ADINT (SCL1) <—>1
ADIN2 (P50) <—>|
ADINS (P51) <—>|
ADIN4 (P52) <—3|
ADINS (P53) <—>1
ADING (P54) <—>|
ADIN7 (P55/IRQ2) <—>1
ADINS (P56/IRQ3) <—>|
ADINS (P57/ACIN) <—>|
M ——>|

SYNC «—

PWM1 (P30) <—>|
PWM2 (P31) <—>)

PWM3 (P32) «—>| 16

PWM5 (P34) <—>
PWM6 (P35) <—>!
PWM7 (P36) <—>|
PWM8 (P37) <—>|
AVDD
CREF <—

VPH <—

VCP «<—

CVBS —>
AVss

P47 <—>|

P46 <—>|

P45 <—>|

P44 <—>

P43 <—>|

(
(
(
PWM4 (P33) <—>1
(
(
(

MN1876476

Vss
—> 0sC2
<—— 0sC1

VDD
<—> P00 (SCLO)
<——> P01 (SDAO)
<—> P02 (SBT0)
<—> P03 (SBDO)
<—>)P04/TRQO
<—— P05/IRQ1/VSYNC
<—> PO7/RST
—> Peo

—> P61

—> P62
——> P63

49|——> P64

—> P65

—> P66

lk—> P10 (PWM/VOI)
—> P11 (SPWM)
l<—> P12 (VOW1)
<—> P13 (VOW2)
<—> P14 (VOW3)
[<—> P15 (VOB)
k—— P16/SD
k—— HSYNC

Vss

l<—> P20/XI
<—> P21/X0
K—> P40

<—> P41

K—> P42

SDIP064-P-0750

3% P04 « IRQO terminal

TYPEA

Stand-by function is availabe

Input terminal

TYPEB

Stand-by function is not available

1/0 terminal

111



1 MN1876478

K Type MN1876478
TROM (x8-bit) 64K
IRAM (x8-bit) 928

N Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

| Interrupts *RESET eExternal 0 eExternal 1 eExternal2 eExternal3 «Timer0 eTimer1 o Timer2
*2C e+ Serial *Remote Control <Line21 < MOSD e COSD
N Timer Counter Timer Counter 0 : 8-bit x 1

Clock Source ................. 11, 1/4,1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source ............ Overflow of Timer Counter 1

Time Base Counter

Clock Source .......cuu..... 1/4096 of System Clock

Interrupt Source ............ 1A, 1/2,1/4, 1/8 of Timer Counter 2
Watchdog
Counter for Clock (Clock function)
AC Counter

K serial Interface

Serial 0 : 8-hit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable,
Clock Polarity selectable, Start Condition function)

Clock Source ................ System Clock

12C x 1 (Two bus line system)

H/0 Ports[1/0 36 - Joint use : 29
Input 3 | «Jointuse:3
High Voltage Output | 7 | « Nch Open-drain (Breakdown Voltage 12V) : 7
Iap Inputs 5/7-bit x 10ch (without S/H)
Trwm 14-bit x 1ch (Repetition Cycle 16us, at 12MHz), 8-bit x 8ch (Repetition Cycle 32ys, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
rSpecial Ports Hsync Detection, Remote Control Reception
I crTC Double OSD built-in (Menu 0SD : 12 x 18, 512 letters, Caption OSD : 12 x 26, 176 letters)
l Notes Remote Control Data Detection Circuit built-in, On-chip synchronous separator for caption decoder
N Package SDIP0B4-P-0750
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MN1876478 O

K Electrical Characteristics

Support Tool

A/D Converter Characteristics

Limit
Parameter Symbol Condition Unit
o y ! Min. | Typ. | Max. !
A/D Conversion Time TAD fosc=12MHz 9/12 us
Analog Input Voltage VAD VSS VDD | V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1870 /80 + PX-PRB1876462, PX-PRB1876476, PX-PRB1879682

N EPROM built-in Type

Use MN18P79682 in SDIP064-P-0750 package.
(PWM are 5V ; not connectable to 12V systems)

I Pin Configuration

PO6/RMIN —>|

10 64

ADINO (SDA1) <—>{2 63
ADINT (SCL1) <——>{3 62
ADIN2 (P50) <—>/ 4 61
ADIN3 (P51) <—>{5 60
ADIN4 (P52) <—> 6 59
ADINS5 (P53) «<—> 7 58
ADING (P54) «<—>'8 57
ADIN7 (P55/IRQ2) <—>{9 56
ADINS (P56/IRQ3) <—>{ 10 55
ADIN9 (P57/ACIN) <—>| 11 54
CM —> 12 53

SYNC <— 13 52

PWM1 (P30) <—>{ 14 51
PWM2 (P31) <—>( 15 50
PWM3 (P32) «<——>{ 16 49
PWM4 (P33) «—>{ 17 MN1876478 48
PWMS5 (P34) <—>1 18 47
PWMS (P35) 19 46
PWM7 (P36) : 20 45
PWM8 (P37) <—>| 21 44
AVDD 22 43

CREF €«—|23 42

VPH —>{ 24 41

VCP «——25 40

CVBS —> 26 39

AVss 27 38

P47 <—>| 28 37

P46 <—>{29 36

P45 €<—>{30 35

P44 <—>{31 34

P43 <—>32 33

Vss
——> 0sc2
<—— 0SC1

VDD
<—> P00 (SCLO)
<—> P01 (SDAO)
<—> P02 (SBT0)
<—> P03 (SBDO)
<—>)P04/IRQO3
<—— PO5/IRQ1/VSYNC
<—> PO7/RST
——> P60

——> P61

—— P62

——> P63

——> P64

—> P65

—> P66
k—> P10 (PWM/VOI)
——> P11 (SPWM)
K—> P12 (VOW1)
lk—> P13 (VOW2)
lkk—> P14 (VOW3)
lk—> P15 (VOB)
lk—> P16/SD
lK—— HSYNC
Vss
l<—> P20/XI
lk—> P21/X0
l«—> P40

lk—> P41

lk—> P42

% P04 « IRQO terminal

SDIP064-P-0750

TYPE A

Stand-by function is availabe

Input terminal

TYPEB

Stand-by function is not available

1/0 terminal
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1 MN1879682

W Type NIN1879662
T ROM (x8-bit) 96K
HRAM (x8-bit) 1248
I Minimum Instruction Execution Time 0.5ps / 0.333ps (at 4.5 to 5.5V, 12MHz) selectable
Ilnterrupts *RESET «External 0 eExternal1 <External2 eExternal3 <TimerQ eTimer1 e Timer2
¢ |2G o Serial *Remote Control eLine21 < MOSD < COSD
N Timer Counter Timer Counter 0 : 8-bit x 1
Clock Source ....ccocvenveee 1/1,1/4,1/16, 1/64 of System Clock, Counts external input (P54 input)
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source Overflow of Timer Counter 1

Time Base Counter
Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 1/1,1/2,1/4, 1/8 of Timer Counter 2

Watchdog
Counter for Clock (Clock function)
AC Counter

I Serial Interface Serial 0 : 8-bit x 1 (Transmission/Reception of variable bit length, Transfer direction of MSB/LSB selectable,
Clock Polarity selectable, Start Condition function, Data flow undirectional / bidirectional
selectable)

Clock Source ................. System Clock

12C x 1 (Two bus line system)

N'1/0 Ports[1/0 40 * Joint use - 33
Input 3 | *Jointuse:3
Output 7 | *Nch Open-drain : 7
I A/D Inputs 5/7-bit x 10ch (without S/H)
I PWM 14-bit x 1ch (Repetition Cycle 16ys, at 12MHz), 8-bit x 8ch (Repetition Cycle 32ps, at 12MHz),
7-bit x 1ch (Repetition Cycle 16ps, at 12MHz)
(Al PWM are 5V ; not connectable to 12V systems)
| Special Ports Hsync Detection, Remote Control Reception
K crTC Double OSD built-in (Menu OSD : 12 x 18, 512 letters, Caption OSD : 12 x 26, 176 letters)
INotes Remote Control Data Detection Circuit built-in, On-chip synchronous separator for caption decoder
K Package SDIP064-P-0750
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MN1879682 O

N Electrical Characteristics

Support Tool

A/D Converter Characteristics

it o ) C Lim
Parameter mbol ndition T
| k‘a_ eter Symbo ‘co tion Win, [ Typ. ||
A/D Conversion Time TAD fosc=12MHz 912
Analog Input Voltage VAD VSS vDD| V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE1870/ 80 + PX-PRB1879682

N EPROM built-in Type

Use MN18P79682 in SDIP064-P-0750 package.

I Pin Configuration

PO6/RMIN ——> 1O - 64
ADINO (SDAT) <—>( 2 63
ADIN1 (SCL1) «—>(3 62

ADIN2 (P50) <—> 4 61
ADIN3 (P51) «—>|5 60
ADIN4 (P52) «<—>| 6 59
ADINS (P53) €<—>7 58
ADING (P54) <—>{8 57
ADIN7 (P55/IRQ2) €«<—>| 9 56
ADINS (P56/IRQ3) «<—>| 10 55
ADIN9 (P57/ACIN) €«—>| 11 54
CM —> 12 53

SYNC «<—— 13 52

PWM1 (P30) <—>{ 14 51
PWM2 (P31) €<——> 15 50
PWM3 (P32) <—>{16 49
PWM4 (P33) <—>{ 17 MN1879682 48
PWMS5 (P34) «——f 18 47
PWM6 (P35) «—> 19 46
PWM?7 (P36) «<——> 20 45
PWM8 (P37) «—> 21 44

AVDD 22 43

CREF (P25) «—>{23 42

VPH (P24) «—> 24 41

VCP (P23) «<—>{ 25 40

CVBS (P22) «—> 26 39

AVss 27 38

P47 <—>| 28 37

P46 <—> 29 36

P45 <—> 30 35

P44 <—>{ 31 34

P43 <—>{32 33

Vss
—> 0sC2
<—— 0SC1

VDD

<—> P00 (SCLO)
<—> P01 (SDAO)
<—> P02 (SBT0)
<—> P03 (SBDO + SBI)
<—(>)P04/ IRQO
<—— P05/IRQ1/VSYNC
<—> PO7/RST
——> P60 (SBO)
—— P61

——> P62

——> P63

—> P64

—> P65

—> P66

k—> P10 (PWM/VOT)
——> P11 (SPWM)
lk—> P12 (VOW1)
lk—> P13 (VOW2)
lk—> P14 (VOW3)
l«—> P15 (VOB)
lk—> P16/SD
k—— HSYNC

Vss

l&—> P20/X1
l«—> P21/x0
lk—> P40

[K—> P41

[<—> P42

SDIP064-P-0750

% P04 « IRQO terminal

TYPEA | Stand-by function is availabe

Input terminal

TYPE B

Stand-by function is not available

1/0 terminal
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1 MN1870877

K Type

MN1870877 [ES (Engineering Sample) available]

HI'ROM (x8-bit)

8K

K RAM (x8-hit)

256

K Minimum Instruction Execution Time

2/3 dividing 0.5ps (at 4.5 to 5.5V, 12MHz)

N interrupts

*RESET eExternal 0 eExternal1 <Timer0 eTimer1 eTimer2 < Remote Control «I[2C

N Timer Counter

Timer Counter 0 : 8-bit x 1
Clock Source ..... ...1/1,1/4,1/16, 1/64 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1
Clock Source ................. 1/2,1/16, 1/64, 1/256, 1/512 of System Clock
Interrupt Source Overflow of Timer Counter 1

Time Base Counter

Clock Source ................. 1/4096 of System Clock
Interrupt Source ............ 1/1,1/2, 1/4, 1/8 of Timer Counter 2
Watchdog Timer

N serial Interface

12C x 1 (Two bus line system)

| 1/0 Ports | 1/0 36| «Jointuse:12 < General use: 24
Input 2 | *Jointuse:2
Output 7 | «Dedicated : 7
I A/D Inputs 5-bit x 10ch (without S/H)
Trwm 14-bit x 1ch, 7-bit x Tch
0 Special Ports Remote Control Reception
| Notes Remote Control Data Detection Circuit built-in
N Package QFP064-P-1414

N Electrical Characteristics
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A/D Converter Characteristics

A/D Conversion Time fosc=12MHz us
Analog Input Voltage VAD VSS VDD | V
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)




Support Tool

MN1870877 O

K in-Circuit Emulator

MN18EV76476

N EPROM built-in Type

Use EP18P76476 in QFP064-P-1414

I Pin Configuration

P04 + IRQD <—>f
PO5 + IRQ1 ——>1
P07 + /RST «—3|
P60 «—

P61 <«

P62 <——

P63 <——

P64 <——

P65 <——

P66 <—f

P10 - PWM <—>f
SPWM <———|
P12 <>

P13 <—>

P14 <—>

P15 <—>

+ RMIN

SCL1)
P50)
P51)
P52)
P53)
P54)

& k—> P01 (SDAO)

2 &«—> AD
& <—> AD
FNFS Jsg [<—>AD

MN1870877

s
7
6
45
44
43
42
41
40
39
38
37
36
35
34
33

<—> ADIN7 (P55)
[<—> ADIN8 (P56)
<> ADIN9 (P57)
CcM

——> SYNC
<—> P30

<—> P31

<—> P32

<—> P33

l<—> P34

<—> P35

<—> P36

<—> P37

VDD

NC

NC

QFP0B4-P-1414

NC : Nothing connected with terminal.
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2 MN187818 /1618

K Type MN187818 /1618

H'ROM (x8-bit) 8K/ 16K

I RAM (x8-bit) 1536/ 768

W Minimum Instruction Execution Time  With Main Clock operated 1/8 dividing 1.0ps (at 3.3 to 5.5V, 8MHz)
With Sub-clock operated 122yps (at 2.2 to 5.5V, 32.768kHz)

rlnterrupts *RESET e«External 0 eExternal1 eTimer 0 eTimer1 eTimer2stop eTimer3 e Serial 0
e Serial 1 Key Scan e Timer 2

N Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Pulse Width Measurement)

Clock Source ................. 1/1, 1/4, 1/16, 1/64 of External Clock Input, 1/1, 1/4, 1/16, 1/64 of System Clock,
1/1,1/4,1/16, 1/64 of X! Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Event Count, Pulse Width Measurement)
Clock Source ................. External Clock Input, System Clock, OSC Oscillation Clock
Interrupt Source ............ Pulse Width Measurement finished or Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, Synchronous Serial Clock Generator, Pulse Width

Measurement)
Clock Source ................. 1/1 to 1/16 of External Clock Input, 1/1 to 1/16 of 0SGC Oscillation Clock,
1/1 10 1/16 of System Clock
Interrupt Source ............ Overflow of Timer Counter 2, Pulse Width Measurement finish

Timer Counter 3 : 8-bit x 1 (Clock function, Time Base)

Clock Source ................. 1/4096 of System Clock, 1/128 of XI Oscillation Clock
Interrupt Source ............ 11, 1/2,1/4, 1/8 of Timer Counter 3
Watchdog

N serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transmission/Reception of variable bit length, Transfer direction of
MSB/LSB selectable,Clock Polarity selectable, Start Condition function)

Clock Source ................. 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer Counter 2, SBTO Pin Input,
P20 Pin Input
Serial 1 : 8-bit x 1 (Synchronous Type) (Transmissio/Reception of variable bit length, MSB/LSB selectable,
Start Condition function '
Clock Source ................. 1/1, 1/8, 1/16 of System Clock, 1/2 of Timer Counter 2, SBT1 Pin Input

Connectable Serial 0 + Serial 1

H1/0 Ports

1/0 54| « Jointuse: 11 e Specified pull-up Resistor available : 17 (Software Programmable)
Input 2 | Joint use
Output 3| —

N Special Ports

Buzzer Qutput, Remote Control Transmission/Reception

rNOles Carrier Generator Circuit for Remote Controller built-in, Remote Controller Reception Amp built-in,
Learning function of Remote Control
N Package QFP064-P-1414
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MN187818 /1618 O

K Electrical Characteristics

Supply Current
- “Limit .
| Parameter Symbol cpndmon Min, | Ty, | Max. Unit
. IDD1 fosc=8MHz 20 | mA
Operating Supply Current = fosc=32kHz, VDD-3V 200 | pA
IDD3 VDD=3V 10
Supply Current at STOP DDA VDD-2v 3 uA

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool

K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB1873218

I Piggyback Use EP187818 (EP1873218) as piggy in QFP064-P-1818 package.
I Pin Configuration

vss2

P57 <—> o)
P56 <—>
P55 <—>
P54 <—>
P53 <>
P52 <—>
P51 <—>
P50 <—>

©® N Do s w

VoD ——ole MN187818/1618

08C2 <— 10

0OSC1 —>{ 11

Vsst —> 12

XI——>( 13

XO<— 14

(RST) PO7 <—>{ 15
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4880 5..: ‘
SERIES

M N1880 Series

The MN1880 Series features hardware-implemented high-speed context-
switching. Designed for control purposes, these microcomputers are ideal for
parallel processing.

The instruction set also enables high-speed control processing by means of an
instruction repeat function and powerful bit operation functions. This series is MN1880 Series
suitable for a wide range of applications from industrial consumer electronics.

Features

© 8-bit Controller Optimized for High-speed Parallel Processing
High execution speed of 0.33 ps (12MHz) to 0.5 ps (8MHz)
Maximum internal ROM capacity of 64kbytes (2Mbytes external)

® Context-switching by Hardware
Two internal register sets eliminate task-switching time-loss

® Memory-oriented Architecture
Operations can be performed directly between memories and registers.
Operation results can also be written directly to memory.

e Strong Line-up of built-in EPROM Types
Testing is surely assured by using the internal EPROM type before mask
ROM products.

® High-level Language Support
The high-level language CL/1 which is available to describe parallel
prpcessing program is used for software development.

M Applications

m - ':°;::
.
XTI




1 MN188161 / 321

K Type : MN188161/ 321

T ROM (x8-bit) 16K / 32K

IRAM (x8-bit) 640/ 448

W Minimum Instruction Execution Time _ With Main Glock operated 0.5ps (at 4.5 to 5.5V, 8MHz)
With Sub-clock operated 122ps (at 3.0 t05.5V, 32.768kHz)

K interrupts

*RESET ¢Runaway <External0 <External1 eExternal2 eExternal3/Timer3 eTimer0
*Timer1 eTimer2 o Serial Reception e Serial Transmission

H Timer Counter

Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count)
Clock Source ................. System Clock, 1/16 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count)
Clock Source ................. System Clock, 1/16 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Qverflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1
Clock Source ................. 1/32 of XI Oscillation Clock, 1/16 of OSC Oscillation Clock, System Clock
Interrupt Source ............ Overflow of Timer Counter 2

Timer Counter 3 : 16-bit x 1 (UART Baud Rate Generator)
Clock Source ................. 1/16 of OSC Oscillation Clock, System Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Watchdog, Time Base)
Clock Source ................. Xl Oscillation Clock, System Clock
Interrupt Source Overflow of Timer Counter 4 (Watchdog)

K serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock Source ................. 1/4,1/16, 1/32 of Machine Cycle, External Clock

UART x 1

H1/0 Ports[1/0

48

e Jointuse : 3 < Input/Output selectable : 48 (P1 : by -bit, P3~7 : by -byte)

Input

* Joint use : 6

K Package

SDIP064-P-0750, SDIP064-P-1414, SDIP064-P-1818

N Electrical Characteristics

Supply Current

At 8I\/I'Hyz Operation 55 mA'

Operating Supply Current

perating Supply b IDD2 At 32kHz Operation 5 | mA
Supply Current at STOP 1DD3 Oscillation halt 50 | pA
Supply Current at HALT IDD4 8MHz Oscillation halt 500 | pA

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
K in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB188321
| Piggyback Use EP188321 as piggy in SDIP064-P-0750 package.
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MN188161 /3210

IEPROM built-in Type Use MN18P8321 in SDIP064-P-0750 or QFP064-P-1818 package.
Use MN18P8161 in QFH064-P-1010 package.

I Pin Configuration

N TNeITLe S oo LOn
voo ——10 s4ie—> P70 Pefefeeorinbtt
P67 <—>{2 63 [c—> P71
o s VLTI
1
;gié.%; 20@—9 :Zi P60 €<—> 1064 63 %2 61 % 59 58 57 56 55 5 53 52 51 %0 4ougl—>P10
P63 <—> 6 59 k> P75 P57 <—>2 47 &—> P11
P62 <—>7 58/<—> P76 P56 <—>13 46 [&—> P12
P61 <—>|8 57 <—> P77 P55 €<—>14 45 [ &—>P13
P60 <—>9 56 &—> P10 P54 €—>(5 44 c—>P14
P57 <—>{ 10 55— P11 P53 <—>/6 43 &> S8BT (->P15)
P56 <—>| 11 54l&—> P12 P52 €<——>7 42<——SE(4—>P16)
1 le—> P51 <—>f8 41 ——>SBO (©P17)
:gi%é :Zﬁ:i P50 <—{o MN188161/321 40— TXD (« P00)
P53 &—> 14 51 |&—> SBT (<> P15) EXI —>{ 10 39 &—— RXD (« P01)
P52 <—>{15 50 |&——— SBI (<>P16) Iﬂé* 1 38 <—> TCI00 ( < P20)
P51 «—>{ 16 49|—> SBO («*P17) RST <—>{ 12 37 &> TCIO1 («P21)
P50 €<—>{17 MN188161 48— TXD (« P00) P47 <—>{13 36 (<> P30
EXI —>{18 321 47 fl&——— RXD (« PO1) P46 <—>( 14 35 [&—> P31
EXO €—— 19 46 l<——> TCIOO ( « P20) P45 <—>) 15 34 |&—> P32
RST <—>{20 451> TCIO1 («+P21) P44 <—> 1617 18 1900 21 pp 2B 5y B g 27 55 29 o0 B 3233 P33
P47 <—>{ 21 44— P30
S = LTI
P45 23 42 P32
OO TN O ON TN O WYY
P4 <3124 416> P33 FITSRg88%RgopgeR
P43 <—>|25 40lc—> P34 ~0o0 1 ==
Pa2 <—>|26 aole—> P35 é 77
P4 <—>27 38 |<—> P36 % 8 g g
P40 <—> 28 37— P37 g T F
(IRQ3/P27 —) RDY —>{ 29 36 |<— IRQ1 (¢ P25) = - ‘@
0SC1 —>(30 35 &<—— IRQ2 («+ RST2/P26)
0sC2 «— a1 34— X0 QFP-P-1414 / QFP064-P-1818
Vss 32 33 [&—— XI (« IRQO/P24)

SDIP064-P-0750
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1 MN188166

K Type MN188166
N ROM (x8-bit) 16K
I RAM (x8-bit) 384
W Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 8MHz)
With Sub-clock operated 122ps (at 3.0 to 5.5V, 32.768kHz)
| Interrupts *RESET «Runaway eExternal0 «External1 eExternal2 eTimerO <Timer1 o Timer2
eTimer3 eTimer4 eSerial0 o Serial1/A/D
N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (1-bit x 4ch, 1-bit x 1ch))
Clock Source .......c........ System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0, Compare to Timer Counter 0 and Output

Compare Register 0

Timer Gounter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
Clock Source ................. System Clock, 1/16 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output)
Clock Source .....ccccec..... System Clock, 1/16, 1/24 of 0SC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge Input of TCI02,
Bit Counter Underflow of Shift Register, Compare of Shift Registor 2
and Compare Register 2

Timer Counter 3 : 16-bit x 1 (Serial Index Search)
Clock Source ................. System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count)
Clock Source .......ccovevee 1/16 of 0SC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5)

Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base)
Clock Source ..o System Clock, XI Oscillation Clock

Interrupt Source 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4)
K serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start,
Condition function, Index Search function)
Clock Source ......cccceenee 1/4,1/16, 1/32 of System Clock, External Clock Input,

1/2 of Timer Counter 1, SBTO Pin Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Start Condition function, Transfer direction of MSB/LSB selectable)
Clock Source ................. 1/4,1/16, 1/32 of System Clock, External Clock Input,
1/2 of Timer Counter 1, SBT1 Pin Input

N'1/0 Poris]/0 52 [ + Joint use : 13 (QFP084-P-1818)
* Input/Output selectable : 52 (P1, P4 to 6, P9 : by -bit, P7 : by 8-bit, P3 : by 4-bit)
49 | « Joint use : 12 (QFHO80-P-1414)
Input 17| < Jointuse : 17
TA/D Inputs 8-bit x 8ch (with S/H)
Toa (Analog) Outputs 8-bit x 4ch (Shared with A/D)
Trwm ' 16-bit x 1ch (Repetition Cycle 1ps to 32.8ms, at 8MHz)
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MN188166 O

Kicr 16-bitx 1ch
Focr 16-bit x 1ch
H Notes VISS/VASS Detector function

N Package QFP084-P-1818, QFH080-P-1414

Support Tool
K in-Circuit Emulator PX-ICE1870/ 80 + PX-PRB188326

rPiggyback Use EP188326 as piggy in QFP084-P-1818 package.

T EPROM built-in Type Use MN18P8326 in QFP084-P-1818 package.

I Pin Configuration

R T8
EE8 28
14l 1y
gs3828% scggaz
< <
55585688 EE&’ESE‘% EREeR33
R R Lilita
o a=2o22232 g8z van gvgernpreerg8i8s8338
CeLCRTEEREER RS 2822282288 Ti>iiiiiiii><sllllii
Pe5 £ B4 I 82 a1 80 7 78 ” 76 75 74 7 72 ” 70 P 68 &7 66 & 5463 AD7 ( —DAY «P87) P65 < ‘Ow 79 I 77 ® 75 I 73 2 7 o 69 o8 67 66 85 o4 63 62 61 60 j&——> AD6 (— DA2/ - P86)
P64 e 20 62 Vrei— P64 <—>l2 59> AD7 (—DA3/ «P87)
P63 <—>13 61— S/H PE3<—>13 58 Vref =
P62 <—>{4 60— AVSS P62 <—>4 571<—> SH
P61 <—>15 59 ——> P90 P61 <—>5 56— AVSS
P60 <—>16 58 [<—> P91 P60 <—>16 5 1<—> P90
P57 <—>17 57 |c—>P92 P57 €—>(7 54&—> P9t
P56 <—>18 56 K—>P93 P56 <—>(8 53j¢—> P92
P55 <39 55 > P94 P55 <—>1 9 s52|¢—> P93
S80T P54 <—>] 10 51 P94
Ps4 <—3] 10 MN188166 54 > SBOT ( > P95) o MN188166 %seov oo
P53 <31 11 53}e—— BT (& Po6) “n Sof—> (€>P95)
P52 <1 12 52 {c—>SBT1 (o P97) P52 &—>112 49— SBIT (©>P96)
P51 <3l 13 5 NC P51 <—>113 48[c—> SBTI (=P97)
P50 <—>{ 14 50 [——=> 5BO0 ( « P00) P80 <> 14 47 NC
EXI ——>115 49 [&—— SBIO (« PO1) EXI——15 46 ——> SBOO (« P00)
(P04 ) RST —> 16 48 )—>SBTO (« P02) (P04 «) RST <—>(16 45 [&—— SBIO («PO1)
P47 <> 17 47 |——>SDO0 ( &P30) P47 €117 44¢<—> SBTO («P02)
Pds <3| 18 46|——>SDO1 ( P31) Pds <—>{ 18 43c—> SDOO (¢>P30)
P45 <31 15 45—> 8002 ( ©>Paz) P45 <—>{ 19 42/¢—> SDO1 (<P31)
P44 <—>{ 20 a1 SDO2 (¢>P32)
P44 <—> 20 m ‘éiDoi:,;‘ZSsJ 21 2 23 2 2526 27 2 29 0 31 » 33 2 35 % 37 8 39 © > ( )
P43 <> 21 3 10 0
22, 24, 26 ) 28, 80 82 034 036 38 40, @2 —>P10( ) 11TTTT$IlT TIIIIIIII
IIITTTTIILT Tllllllll ¥5858385008xrgesoere
ﬂﬂ-u:u:c:553¢38> AAaddandda
Mo T OY¥ANEN- OmONOLYON - CEE P
TdfgPEee08ge X aasaraaa TTTEEER 5088388
—==RERoo =888 ews 1T CZEILEIIE
TTT377 ggggeg SETREE et
€8I a0 Tz ===
caegyg Treree

QFP054-P-1818 QFH080-P-1414
NC : Nothing connected with terminal.

See the next page for electrical characteristics.
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K Electrical Characteristics
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Supply Current

Operating Supply Current \IDD1 fosc=8MHz 50 | mA ‘
Operating Supply Current IDD2 fosc=32kHz 5 mA
Supply Current at STOP IDD3 Oscillation halt 50 | pA
Supply Current at HALT IDD4 8MHz Oscillation halt 500 | pA

A/D, D/A Gonverter Characteristics

A/D Conversion Absolute Error Vref+=4V, Vref—=1V, +3 | LSB
A/D Conersion Relative Error AVDD=5V, AVSS=0V +1 | LSB
D/A Conversion Absolute Error Vref+=4V, Vref—=1V, +3 | LSB
D/A Conersion Relative Error AVDD=5V, AVSS=0V +1 | LSB
A/D Conversion Time fosc=8MHz 32 us
D/A Conversion Time fosc=8MHz 4 us
Reference Input Voltage Vref o8voo| v
Vref- 0.2vDD \
Analog Input Voltage Vref— Vref+| V

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN1882010 /3210 / 3210A

I Type MN1882010 / 3210 [5-Voltage Version] / 3210A [3.3-Voltage Version]
N ROM (x8-bit) 20K/ 32K / 32K
IRAM (x8-hit) 512/528/ 688
N Minimum Instruction Execution Time _ With Main Clock operated 0.5ps (at 3.3 t0 3.6V, 8MHz) ........... MN1882010
0.5ps (at 4.5 t0 5.5V, 8MHz) ............ MN1883210 [5-Voltage
. Version]
0.5ps (at 3.3 o 5.5V, 8MHz) ............ MN1883210A [3.3-Voltage
Version]
With Sub-clock operated 122ps (at 3.0 to 3.6V, 32.768kHz)....MN1882010

122ps (at 3.0 to 5.5V, 32.768kHz) ....Except MN1882010

I Interrupts ¢ RESET e External 0/Key Input e« External 1 e« External2 ¢ TimerQ eTimer1 e Timer2
*Timer3 eTimer4 «Serial0 o Serial 1 Interrupt/A/D ¢ Runaway
N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1 ch))

Clock Source ........ccceun... System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Output Compare Register 0
and timer 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator)
Clock Source ................. System Clock, 1/16 of 0SC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output)
Clock Source .....c...ee..... System Clock, 1/16, 1/24 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge of TCI02,
Bit Counter Underflow of Shift Register, Coincidence of Shift Register and
Compare Register

Timer Counter 3 : 16-bit x 1 (Serial Index Search)
Clock Source ................. System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count)
Clock Source ..... 1/16 of OSC Oscillation Clock, External Clock Input
Interrupt Source Overflow of Timer Counter 4 (Switch to Timer Counter 5)

Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function)
Clock Source .....cc.cceeene 1/4 of OSC Oscillation Clock, XI Oscillation Clock
Interrupt Source 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4)

K serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Gondition function)

Clock Source 1/2 of Timer Counter 1, 1/4, 1/16, 1/32 of System Clock, External Clock
Input
Serial 1 : 8-hit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock Source ................. 1/2 of Timer Counter 1, 1/4, 1/16, 1/32 of System Clock, External Clock
Input

N1/0 Ports

/0

49

e Jointuse: 12
* Input/Output selectable : 49 (P1, P5 to 7, P9, P41 to 42, P44 to 47 : by -bit P7, P30 to 32 : by -byte)
(MN1882010)

52

e Jointuse: 13
* Input/Output selectable : 52 (P1, P4 to 6, P9 : by -bit P7, P30 to 33 : by -byte) (MN1882410/ 3210)

Input
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MN1882010 /3210 /3210A 0

K A/D Inputs

8-hit x 8ch (without S/H)

I D/A (Analog) Outputs

8-bit x 4ch (Shared with A/D)

Trwm

16-bit x 1ch (Repetition Cycle 1ys to 32.8ms, at 8MHz)

Ticr

16-bit x 1ch

Tocr

16-bit x 1ch

I Special Ports

Synchronous Output (4-bit x 1ch)

I Notes

VISS/VASS Detector function, Low Power Consumption Type

N Package

Support Tool

MN1882010 : QFH080-P-1212

MN1883210 [5-Voltage Version] : QFP084-P-1818

MN1883210A [3.3-Voltage Version] : QFH080-P-1414,QFP084-P-1818

K in-Circuit Emulator

PX-ICE1870/ 80 + PX-PRB1883210

I Piggyback

Use EP1883210 as piggy in QFP084-P-1818 package.

N EPROM built-in Type

Use MN1882010 or MN18P82410 [ES (Engineering Sample) available] in QFH080-P-1212 package.
Use MN1882410 / 3210 or MN18P83210 [ES (Engineering Sample) available] in QFH080-P-14140r

QFP084-P-1818 package.

I Pin Configuration

3@
F
-
4
gog®3 3z
geeedd
o LiillT
erv2oramvwen28t S aeS g
EESEEEEEEEES2IS22282¢% 8
P65 €<—>y ‘an 9% 75 ™ 73 2470 69 68 67 % 65 % 63 % 61 60 1 &——> ADB (— DA2/ - P86) P65 ‘/§4
EeAe-—>2 ssﬁcol(-mw«-pan poa 2O
FSZ%)G 58 s/’: P63 3
62 <—>{4 57 po2 B
:61@5 56 :vss pot s
ook B o—3s
P57 <—>{7
e s e
P54 <—>| ?o :ﬁPw Pes ¢
- i P P54 €<——>10
P53 <—) 11 MN1882010/3210A [3.3-Voltage Version] 50 SEOT (Po5) o b
P52 €—>{ 12 49%8511_(4—»%6) P52 < 12
P51 <—>1 13 4816——> SBTY (oP97) P51 <—>{13
P50 <—>] 14 47— NC P50 "
. S &
(P04 ) RST <—> 16 4 0 (<P01) (P04 ) RST 16
:47(——> 17 s> ng (”;'02) P47 <17
46 <—>{ 18 43}——3> SDOO (P30) pas ®
ot o s s
=
R R i R R e i ) P44 <—>20
LOTTTTTTATTTTRTLLLd T
N N rE ST NN OO NOD Y ON O
digggss5gge*caccacas
HESFEFEFROO 58888
TTT T gggges
N=o
gEefEfd geeees

QFHO80-P-1212 (MN1882010)

Vss

&> P70
glk—> P71
lk—> P72
F—> P73
le—> P74
Fl&e—>P75
<—> P76
Fe—> P77

P84)
«Pss)

- DA2/ « P86)

Vref+

VDD

AVOD
3j—— ADO
le—— AD1
gl—— AD2
k—— ADS5
2l ADS

3
8

®
5
3
<
3

N
3
@
8

S
&

3 k—— AD3
glc—— AD4
o
2

~
3
b
Py
2
2
3

[¢—— AD7 (- DAJ/ «-P87)

55 [¢—> P94
541——>8BOT (<>P95)

MN1883210 [5-Voltage Version] 53 1&<——SBT1 (+>P9%6)
MN1883210A [3.3-Voltage Version] 52 &> SBT1 (<> P97)

NC

50 [——>5B00 ( «P00)
49 |&——SBI0 ( «PO1)
48 {c—>SBT0 («P02)
47 &—>SDOO (¢>P30)
46 [&—>SDO1 (-P31)
45{<—>SDO2 («>P32)
4416&~—>SDO3 (¢>P33)
k—> P10 (KYIRQO)

9
8
@
3
@
&
@
8
@
Q
@
8
IS
&
s
&
s
&

QFH080-P-1414 (MN1883210A [3.3-Voltage Version]

NC : Nothing connected connected with pin.

08C2 «—>{2@
0SC1 «—>f

(P26 =) IRQ2 —>{%
(P25 —) IRQ1 ——>|
(P24 5)IRQ0 ——>{N

(P22 ) TCI04 —>| &

(P21 ) TCI02 <—>| 8

(P20 ) TCIO1 «—>| g

Vvss

XI ——>

QFP080-P-1818 (MN1883210 [5-Voltage Version]

/3210A [3.3-Voltage Version])

See the next page for electrical characteristics.
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N Electrical Characteristics
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Supply Current (MN1882010)

. IDD1 At 8MHz Operation 12 | 24 | mA
Operating Supply Current =0 At 32kHz Operation 02 | 04 | mA
Supply Current at STOP IDD3 Oscillation halt 10 | pA
Supply Current at HALT IDD4 8MHz Oscillation halt 40 | 80 | pA

(Ta=-20 to +70°C, VDD=3.5V, VSS=0V)

A/D, D/A Gonverter Characteristics (MN1882010)

’ A/D Coﬁversion Ahsolﬂu‘te Error‘ Vréf+=3.5V, Vref—=0V‘ | +5 LSB V
A/D Conersion Relative Error VDD=3.5V +2 | LSB
D/A Conversion Absolute Error Vref+=3.5V, Vref-=0V, +5 | LSB
D/A Conersion Relative Error VDD=3.5V +2 | LSB
A/D Conversion Time fosc=8MHz 32 us
D/A Conversion Time fosc=8MHz 4 us
A/D « D/A Conversion Time fosc=8MHz 40 us
Reference Input Voltage Vref vbo | v

Vref- VSS \
Analog Input Voltage VIA Vref— Vref+| V

(Ta=-20 to +70°C, VDD=3.5V, VSS=0V)

Supply Current (MN1883210 / 3210A)

IDD1

At 8MHz Operation

50

mA

Operating Supply Current
perating Supply burr IDD2 At 32kHz Operation 5 | mA
Supply Current at STOP IDD3 Oscillation halt 500 | pA
Supply Current at HALT IDD4 8MHz Oscillation halt 50 | pA

A/D, D/A Converter Characteristics (MN1883210 / 3210A)

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

A/D Conversion Absolute Error Vref+=5V, Vref—=0V +3 | LSB
A/D Conersion Relative Error VDD=5V 1 | LSB
D/A Conversion Absolute Error Vref+=5V, Vref—=0V, +3 | LSB
D/A Conersion Relative Error VDD=5V +1 | LSB
A/D Conversion Time fosc=8MHz 32 us
D/A Conversion Time fosc=8MHz 4 us
A/D < D/A Conversion Time fosc=8MHz 40 s
Reference Input Voltage Vref+ voo | v
Vref— VSS \
Analog Input Voltage VIA Vref- Vref+| V

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)
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1 MN1882414 / 3214

K Type MN1882414 /3214

I ROM (x8-bit) 24K 1 32K

I RAM (x8-hit) 4487928

W Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 8MHz)
With Sub-clock operated 122ys (at 3.0 to 5.5V, 32.768kHz)

N interrupts

*RESET ¢ Runaway < External 0/Key Input eExternal 1 e« External 2/Zero-cross o Timer 0
eTimer1 eTimer2 eTimer3 eTimer4 e Serial Receive o Serial Transmit/A/D

H Timer Counter

Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch))

Clock Source ................. 1/16 of OSC Oscillation Clock, System Clock
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Output Compare Register and
Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)
Clock Source ................ P20 Input, System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output)
Clock Source ................. System Clock, 1/16, 1/24 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge of TCI02,
Bit Counter Underflow Coincidence of Shift Register and Compare Register

Timer Counter 3 : 16-bit x 1 (Serial Index Search)
Clock Source ......... ....System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Output (4-bit x 1ch))
Clock Source ................. 1/16 of OSC Oscillation Clock, P22 Input
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5)

Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function)
Clock Source ................. X! Pin Input, 1/4 of OSC Oscillation Clock
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4)

N serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable,
Start Condition function, Serial Transfer Index Search)

Clock Source ... 1/4,1/16, 1/32 of System Clock, External Clock, 1/2 of Timer Counter 4
Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock Source ................. 1/4, 1/16, 1/32 of System Clock, External Clock, 1/2 of Timer Counter 4
UART x 1
H1/0 Ports[1/0 56 | +Jointuse:29 « Input/Output selectable : 56 (P1, P4~6, P9 : by -bit P3, P7 : by -byte)
Input 14| « Joint use : 14
N Zero-cross Inputs 1

A/D Inputs 8-bit x 8ch (without S/H)

T D/A (Analog) Outputs 8-it x 4ch (Shared with A/D)

rwm 16-bit x 1ch (Repetition Cycle 1us~32.8ms, at 8MHz), 8-bit x 3ch (Repetition Cycle Minimum 128ps,
8MHz)

Kicr 16-bit x Tch

Tocr 16-bit x Tch
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I Special Ports

Synchronous Output (4-bit x 2ch)

I Notes

VISS/VASS Detector function

K Package
Support Tool

QFP 084-P-1818

K in-Circuit Emulator

PX-ICE1870/ 80 + PX-PRB1883214

K Piggyback

Use EP1883214 as piggy in QFP084-P1818 package.

N EPROM built-in Type

Use MN18P83214 in QFP084-P1818 package.

I Pin Configuration

QFP084-P1818

S-80 s-ogssaa
Lo oocaodaooao
XXX QOO0 AN
Bh3538388358368533388
[N W W T o WO o WA o WO W o T« W S o W o O o W o N o M N o Y« M N o )
P55 <> 154 83 %2 g1 07978 7776 35 T4 2372 7170 6o %8 g7 %0 g5 By [&<——> P37 (SD7)
P54 <—>2 62 Vss
P53 <—>I3 61 AVss
P52 «<—>14 60 Vret—
P51 <—>I5 59 [<——— P80 (ADO)
P50 <—>{ 6 58 [<—— P81 (AD1)
VDD 7 57 k<—— P82 (AD2)
0SCt —>(8 56 <—— P83 (AD3)
0SC2 <—9 55 |K<—> P84 (AD4)
Vss 10 54 [&<——> P85 (AD5)
(P23—)XT —>{ 11 MN1882414/3214 53 &<—> P86 (AD6)
XO«<—| 12 52 &<——> P87 (AD7)
EX2 —>( 13 51 Vref+
RST <—>{ 14 50 ——— AVDD
*(IRQ2) P26 ——>{ 15 49 VDD
(IRQ1) P25 ——>| 16 48 |<—> P10 (SBO1)
(IRQO) P24 ——> 17 47 [«—>P11(SBT1)
P77 €<—>1 18 46 1 <—> P12 (SBT1)
P76 <—>{ 19 45 |&——> P13 (TXD)
P75 <—>{ 20 44 |<—> P14 (RXD)
P74 <—> 21 43 &—> P15 (TRXC]
22 ,, 24,2 , 28,30 .32 84, 36,38 40 42 ( )
MDA AL A4 % P26 /1RQ2 : (Zero-cross available)
NSNS0 0 NN~
o W o WA T a WY o WO o WY o WO o WA+ Y o WY o W M« W o MY o WY o WY o N o Y« Ny« N 0 )
ZT T CYFTFTFTTIESEY
[T buuzcca -
== = XXx222200000
[ STz EE T
g8 gagge

See the next page for electrical characteristics.

133



K Electrical Characteristics
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Supply Current

Symbol |
overatine Suonlv Curent 171001 At 8MHz Operation 50 | mA
rren
perating Supply L IDD2 At 32kHz Operation 5 | mA
Supply Current at STOP IDD3 Oscillation halt 50 | pA
Supply Current at HALT IDD4 At 32kHz Oscillation, 8MHz halt 500 | pA

pr———

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

A/D, D/A Converter Characteristics

AD Conversioh Absblute Error Vref;QSV, Vréf;=0V 13/ LSB
A/D Conersion Relative Error AVDD=5V, AVSS=0V +1 | LSB
D/A Conversion Absolute Error Vref+=5V, Vref-=0V +3 | LSB
D/A Conersion Relative Error AVDD=5V, AVSS=0V +#1 | LSB
A/D Conversion Time At 8MHz Operation 32 | ps
D/A Conversion Time At 8MHz Operation 4 us
A/D « D/A Conversion Time At 8MHz Operation 48 | s
Reference Input Voltage Vref+ VSS vbDD | V
Analog Input Voltage ADin Vref— Vref+| V

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN1882417

N Type MN1882417
I'ROM (x8-bit) 24K
T RAM (x8-bit) 800
I Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 8MHz)
With Sub-clock operated 122ps (at 3.5 to 5.5V, 32.768kHz)
l Interrupts * RESET e« External 0/ Key Input ¢ External 1 e External 2/ Zero-cross « Serial Receive
e Serial Transmit/A/D e Timer0 e Timer1 eTimer2 eTimer3 eTimer4 eRunaway
N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch))
Clock Source ................. System Glock, 1/16 of 0SC Oscillation Clock

Interrupt Source Overflow of Timer Counter 0, Coincidence of Timer Counter 0 and Output

Compare Register 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)
Clock Source 1/16 of OSC Oscillation Clock, System Clock, External Clock Input
Interrupt Source ............0verflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output)
Clock Source ................. System Clock, 1/16, 1/24 of 0SC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge Input of TCI02,
Bit Counter Underflow of Shift Register,
Concidfnce of Compare Register and Shift Register

Timer Counter 3 : 16-bit x 1 (Serial Index Search)
Clock Source ................. 1/16 of OSC Oscillation Clock, System Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator,
Synchronous Output (4-bit x 1ch))
Clock Source ................. 1/16 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5)

Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function)

Clock Source ......cc........ 1/4 of 0SC Oscillation Clock, XI Pin Input
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4)
N serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start
Condition function, Serial Transfer Index Search)
Clock Source ....cccvenenee 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock, External Clock
Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock Source ........ccu..... 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock, External Clock
UART x 1
| 1/0 Ports |1/0 - B2 | «Jointuse: 27 «Input/Output selectable : 52 (P1, P4 to P6, P92 to 95 : by -bit P3, P7 : by -byte)
Input 14| - Jointuse: 14
N Zero-cross Inputs 1
T A/D Inputs 8-bit x 8ch (without S/H)
I 'D/A (Analog) Outputs 8-bit x 4ch (Shared with A/D)
I PWM 16-bit x 1ch (Repetition Cycle 0.99ps to 32.4ms, at 8MHz), 8-bit x 3ch (at Repetition Cycle 128us, 8MHz)
NicR 16-bit x 1ch
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TocRr 16-bit x 1ch

rSpecial Ports Synchronous Output (4-bit x 2ch)

| Notes VISS/VASS Detector function, MN1882414 derivative with POOP91P96P97 deleted
N Package QFHO80-P-1414

Support Tool
K in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB1883217

N EPROM built-in Type Use MN18P83217 in QFH080-P-1414 package.

I Pin Configuration

N O o m s s~
8¢ 5383883
BoBERRILERBbERRR288
P55 &> 1080 79 877 78 75 ™4 75 72 79 70 69 88 g7 66 g5 04 53 62 g1 49 Vss
P54 <—>f2 59 AVSS
P53 <—>(3 58 Vref—
P52 €—>(4 57 K—— P80 (ADO)
P51 <—3{5 56 j«——— P81 (AD1)
P50 <—>l 6 55— P82 (AD2)
VoD 7 54 [<—— P83 (AD3)
0SC1 —>{8 53|&—> P84 (AD4)
0SC2 <——|9 52/<——> P85 (AD5)
Vss 10 MN1882417 511 <—> P86 (AD6)
(P23) XI ——>{ 11 50 > P87 (AD7)
XO<— 12 49 Vref+
EX] ——> 13 48 ——— AVDD
RST <—>{ 14 47 VDD
#(IRQ2) P26 ——>{ 15 46 [:—> P10 (SBO1)
(IRQ1) P25 —>1 16 45— P11(SBI1)
(IRQO) P24 ——>{ 17 44{<—> P12 (SBT1)
P77 <—>{ 18 43}<—> P13 (TXD)
P76 <—>{ 19 42|&—> P14 (RXD)
P75&—>|2021 23 25 27 29 31 33 35 37 39 41<&—> P15(TRXC)

-
N
P72 <—>|
P71 <—>(R
P70 <—>|
P47 <—>(8
P46 <—>|
P45 <—>I8
P95 <—>(8
P94 «<—>
P43 <—318
P42 €<—>|
P41 <—>I®
P40 <—>|
P22 —>(8
P21 —>|
P20 —>|(8
P17 <—>
P16 <—>{8

N % P26 /IRQ2 : (Zero-cross available)
ZTFOSTFTFEFSOETNN
ES2e¥s585555488
CHE A

QFHO080-P-1414

See the next page for electrical characteristics.
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K Electrical Characteristics
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Supply Current

_ IDD1 | At 8MHz Operation 25 | mA
Operating Supply Current —-r> At 32kHz Operation 3 | mA
Supply Current at STOP IDD3 Oscillation halt 20 | pA
Supply Current at HALT IDD4 | At 32kHz Oscillation, 8MHz Oscillation halt 2 mA

A/D, D/A Converter Characteristics

'

(Ta=-20 to +85°C, VDD=5.0V, VSS=0V)

A/D Conversion Absolute Error Vref+=5.0V, Vref-=0V +3 | LSB
A/D Conersion Relative Error AVDD=5V, AVSS=0V +1 | LSB
D/A Conversion Absolute Error Vref+=5.0V, Vref-=0V +3 | LSB
D/A Conersion Relative Error AVDD=5V, AVSS=0V +1 | LSB
A/D Conversion Time For 1ch 32 s
D/A Conversion Time For 1ch 4 us
A/D ¢ D/A Conversion Time For A/D 1ch, D/A 4ch 48 us
Reference Input Voltage Vref+ Voo |V
Vref- VSS Vv
Analog Input Voltage ADin Vref— Vref+| V

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN1883220 / 4820

T Type MN1883220 / 4820
RoOM (x8-hit) 32K / 48K
I RAM (x8-bit) 2592/ 2720
W Minimum Instruction Execution Time  With Main Clock operated 0.5ps (at 4.5 to 5.5V, 8MHz)
With Sub-clock operated 122ps (at 3.0 to 5.5V, 32.768kHz)
Ilnterrupts * RESET < External 0/Key Input e« External 1 e« External 2 / Zero-cross e Serial Receive
o Serial Transmit/A/D *Timer0 e Timer1 eTimer2 eTimer3 eTimer4 eRunaway
N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch))
Clock Source ................. System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Timer Counter 0 and Output
Compare 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)
Clock Source ................. 1/16 of OSC Oscillation Clock, System Clock, External Clock Input
Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Output, Timer Output, Synchronous Output (1-bit x

1ch))
Clock Source ................. System Clock, 1/16, 1/24 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, Specified Edge Input of TCI02,

Bit Counter Underflow of Shift Register,
Coincidence of Compare Register and Shift Register

Timer Counter 3 : 16-bit x 1 (Serial Index Search)
Clock Source ................. 1/16 of OSC Oscillation Clock, System Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator,
Synchronous Qutput (4-bit x 1ch))
Clock Sourceg ................. 1/16 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5)

Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function)

Clock Source ................. 1/4 of 0SC Oscillation Clock, XI Input
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Clock Source (Switch to Timer Counter 4)
[Serial Interface Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition
function,Serial transfer Index Search)
Clock Source ................. 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock
Serial 2 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock Source ................. 1/2 of Timer Counter 4, 1/4, 1/16, 1/32 of System Clock, External Clock
UART x 1
H1/0 Ports[1/0 B2 | « Jointuse: 27 e Input/Output selectable : 52 (P1, P4~P6, P92~95 : by -bit P3, P7 : by -byte)
input 14| « Jointuse : 14
W Zero-cross Inputs 1
T A/D Inputs 8-bit x 8ch (without S/H)
Toa (Analog) Outputs 8-bit x 4ch (Shared with A/D)
Irwm 16-bit x 1ch (Repetition Cycle 0.99us to 32.4ms, at 8MHz), 8-bit x 3ch (at Repetition Cycle 128ps, 8MHz)
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Ticr

16-bit x 1ch

Tocr 16-bitx fch

| Special Ports Synchronous Output (4-bit x 2ch)

l Notes VISS/VASS Detector function. The function of specifiting channel numberof A/D, serial transmission, A/D
interrpt mask, external two-edge-interrupt, and so on that are added to the MN188xx17.

N Package QFH080-P-1414

Support Tool

K 'in-Circuit Emulator

PX-ICE1870 / 80 + PX-PRB1883220

T EPROM built-in Type

Use MN18P86420 in QFH080-P-1414 package.

I Pin Configuration

§9 sogegITBOR
Y 22088268
BoPPPRIRSPBRERB28E:
P55 €<——> 1080 79 8 77 [ 75 74 73 72 71 0 69 68 67 66 65 64 63 62 6160 Vss
P54 <—>f2 59 AVSS
P53 <—>{3 58 Vref—
P52 <—>{4 57 K—— P80 (ADOD)
P51 <—>{5 56 [&—— P81 (AD1)
P50 <—>{6 55 |<—— P82 (AD2)
VDD 7 54— P83 (AD3)
0sC1 —>18 53<—> P84 (AD4)
0sC2<—9 52/ <——> P85 (AD5)
vss 10 MN1883220/4820 51 &> P86 (ADE)
(P23) XI ——>{ 11 50 &<—> P87 (AD7)
X0 <—12 49 Vref+
EXI —>13 48—— AVDD
RST<—>{ 14 47 VDD
*(IRQ2) P26 ——>| 15 46 &<—> P10 (SBO1)
(IRQ1) P25 —>{ 16 45— P11 (SBI 1)
(IRQO) P24 ——>{ 17 44— P12 (SBT1)
P77 <—>{ 18 43}¢—> P13 (TXD)
P76 €<—>{ 19 42 P14 (RXD)
P75 €<—>1 2021 202005 062 262 003 30 P 50 B 35 T g P 41 ': P15 (TRXC)

% P26 /1RQ2 : (Zero-cross available)

P74 <—>|
P73 <—>
P72 <—>|
P71 <—>|R
P70 <—>|
P47 <——>I8
P46 <——>|
P95 <—>18
P94 <—>|
P41 <——>(®
P40 €—>
P22 —>I8
P21 ——>
P20 —>(8
P17 €<—>
P16 <—>|8

ZTIoyFTFIIgssyy
SRS
ms*¥ss53EpRRee
g gaga-=*<

QFHO080-P-1414

See the next page for electrical characteristics.
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N Electrical Characteristics

Supply Current

, IDD1 gMHz 25 | mA
Operating Supply Current IDD2 3K 3 A
Supply Current at STOP IDD3 Oscillation halt 20 | pA
Supply Current at HALT IDD4 | At 32kHz Oscillation, 8MHz Oscillation halt 2 mA

(Ta=—20 to +85°C, VDD=5.0V, VSS=0V)

A/D, D/A Converter Characteristics

A/D Conversion Absolute Error Vref+=5.0V, Vref-=0V +3 | LSB
A/D Conersion Relative Error AVDD=5V, AVSS=0V . +1 | LSB
D/A Conversion Absolute Error Vref+=5.0V, Vref—=0V +3 | LSB
D/A Conersion Relative Error AVDD=5V, AVSS=0V +1 | LSB
A/D Conversion Time For 1ch 32 us
D/A Conversion Time For 1ch 4 us
A/D * D/A Conversion Time For A/D 1ch, D/A 4ch 48 s
Reference Input Voltage Vref+ vbo| v
Vref- VSS v
Analog Input Voltage ADin Vref- Vref+| V

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN1880023 / 4624 / 0024

K Type MN1880023 / 4824 / 0024

TROM (x8-bit) External / 48K / External

I RAM (x8-bit) 7047928 /928

W Minimum Instruction Execution Time  With Main Clock operated 0.200ps (at 4.5 to 5.5V, 20MHz)

0.400ps (at 3.0 to 5.5V, 10MHz) : MN1834824 only

With Sub- clock operated 122ps (at 2.7 to 4.0V, 32.768kHz)

| Interrupts * RESET < External 0/ Key Input « External 1 External 2/ External 3 / External 4 / External 5
eTimer0 Timer1/PWM eTimer2 e«Timer3/A/D e«Timer4 eSerial0 < Serial 1/UART
¢ Runaway

N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Output (4-bit x 1ch))

Clock Source ......cccoun... 1/2 of System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0,
Condcidence of Output Compare Register 0 and Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count)
Clock Source ..... ....1/2 of System Clock, 1/16 of OSC Oscillation Clock, External Clock
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Input Capture, PWM Qutput)
Clock Source ................. 1/2 of System Clock, 1/16, 1/24 of OSC Oscillation Clock
Interrupt Source Overflow of Timer Counter 2, Specified Edge of TG102

Timer Counter 3 : 16-bit x 1 (Generation of A/D converter trigger, Serial Index Search)
Clock Source ......coceen... 1/2 of System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator)
Clock Source ................. 1/16 of OSC Oscillation , External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4 (Switch to Timer Counter 5)

Timer Counter 5 : 16-bit x 1 (Watchdog, Time Base, Clock function)
Clock Source ........ce.... 1/4 of 0SC Oscillation Clock, XI Oscillation Clock
Interrupt Source ............ 1/2048, 1/4096, 1/8192 of Timer Counter 5 (Switch to Timer Counter 4)

K serial Interface

Serial : 8-bit x 2 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function,
Serial transfer Index Search)
Clock Source ................. 1/4, 1116, 1/32 of System Clock, External Clock, 1/2 of Timer Counter 4

UART x 1 (8-bit Baud Rate Timer built-in)

K'1/0 Ports[1/0 58 | «Jointuse:27 e Input/Output selectable (PO, P1, P4 to 6 : by-bit, P3, P7 : by-byte)
Input 15| < Jointuse: 15 »A/D Input selectable (P8 : by-bit)
I'A/D Inputs 8-bit x 8ch (without S/H)
Irwm 16-bit x 1ch (at Repetition Cycle 0.80ps to 26.2ms, 20MHz), 10-bit x 1ch (at Repetition Cycle 0.4 to 204.8ps, 20MHz)
TicR 16-bit x 1ch
TocR 16-bit x 1ch
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I Special Ports

Synchronous Output (4-bit x 1ch)

] Expanded Memory Access Mode

High-speed bus mode/standa

rd bus mode function

* A memory-wait addition function is available during the high-speed mode on the MN1884824 /

MN18P86424 only.

K Package

QFP084-P-1818, QFP084-P-1212

K Electrical Characteristics

Supply Current
Operating Supply Current At 20MHz Opeation 70 | mA
IDD2 At 32kHz Operation 5 mA
Supply Current at STOP IDD3 Oscillation halt 50 | pA
Supply Current at HALT IDD4 20MHz Oscillaiton halt 500 | pA
(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)
A/D Converter Characteristics
| Poameter  [Symhol) - Cowdlen e e, M| O
A/D Conversion Linearity Error +2 | LSB
Zero Transition Voltage VOT 100 | 200 | mV
Fuli-scale Transition Voltage | VFT 4850 | 4950 mV
A/D Conversion Time fosc=20MHz, at High Speed A/D Conversion 2.60 | ps
Analog Input Voltage VIA Vref— Vref+| V

(Ta=25°C, VDD=5.0V, V§S=0V)

Support Tool

K In-Circuit Emulator Mr. ICE / 1880 (made by Computex Co. Ltd.) For 18mm x 18mm package only
PX-ICE1880-2

N EPROM buiit-in Type Use MN18P86424 (under development)

I Pin Configuration

NNNNN

1RQ3)
1RQ4)
« PB2/IRQS)

.........

P65 <—>f 3" 8 81
P64 c—>(2
P63 <—>f3
P62 &—>f4
P61 €<—>5
P60 <—>{6
P57 <—>{7
PS5 <—>18
P55 <319
PS4 <—>f10
P53 <—> 11
P52 &> 12
P5t <—>{13
P50 <—>f 14
EXI—>115
(P04+) RST —>| 16
P47 €<—>117
Pag <—> 18
Pas<—>10
P4 <—>{20
P43 <—>|

63 )k——AD7 (~P87)
Vref-

61 [<—>P35

AvVss

50 [¢—>P90 (~TXD)
58 [&—>P91 (+-RXD)
57(¢—> P92 (~TRXC)
56 [€—> P93 (~PWMO)
55 [€—> P94
54|—>5BO1 (—P95)

MN1880023/4824 saf——SBI1 (—Pog)

52[¢<—>5BT1 (—P97)
stfe—>Pa
50|——>SBOD (—P00)
49{&———8B10 (—PO1)
48[¢—>5BTO0 (—PO2)
47 [¢—> P30 (~5D00)
46— P31 (~8DO1)
45— Pa2 (~5D02)
441> P33 (~SDO3)
43[&—>P10 (—KYIRQD)

(P23—) X1 ——>]

_____

QFP084-P-1818 / QFH084-P-1212
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2 MN6750165 /245 / 325 / 405

N Type MN6750165 / 245 / 325 / 405
HI'ROM (x8-bit) . 16K/ 24K / 32K / 40K

I RAM (x8-bit) 384/512/640/ 768

I Minimum Instruction Execution Time 0.5ps (at4.5 to 5.5V, 8MHz)

128ps (at 3.0 to 5.5V, 8MHz, operates in fosc/256)
(Operation with 32.768kHz by Mask Option)

|Interrupts *RESET «Runaway «External e Input Capture 0 - Input Capture 1 «Timer0 o Timer 1
eTimer2 eTimer3 eTimer4 o Serial Transmission/Reception
« Serial Transmission/Reception / A/D

N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function)
Clock Source ................. System Clock, 1/16, 1/256 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0,

Coincidence of Qutput Compare Register 0 compare to Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Qutput, Event Count, Synchronous Serial Clock Generator,
Linear Time Counter (Counter for Control Signal Pulse))
Clock Source ........c........ System Clock, 1/16 of OSC Oscillation Clock, Control (CTL) Signal
Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture)
Clock Source ................. System Clock, 1/16, 1/24 of 0SC Oscillation Clock
Interrupt Source Overflow of Timer Counter 2, DCTL Signal Edge,
Shift Register 4 Bit Counter Underflow,
Coincidence of Compare Register and Shift Register

Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search)
Clock Source ........coeu..... System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count, Time Base)

Clock Source ................. 1/4, 1/16, 1/256 of OSC Oscillation Clock, XI Oscillation Clock, External Clock
Input
Interrupt Source ............ SPGIRQ, HOCRIRQ, Overflow of Timer Counter 4
Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog)
Clock Source .............. 1/4 of OSC Oscillation Clock
I Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock SOUICe .........cn.. 1/2 1/4,1/8 of Timer Counter 1, 1/2 of Timer 4, SBTO Pin Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition
function, Simple Remote Control Reception)

Clock Source ................. 1/2, 1/4, 1/8 of Timer Counter 2, 1/2 of Timer 4, SBT1 Pin Input

T1/0 Ports[1/0 39| «Jointuse: 23 e Clock/HSW Synchronous Output Port selectable (Mask Option)

Input 12| - Joint use

Output 1 | «Joint use
IA/D Inputs 8-bit x 8ch (without S/H)
Irwm 11-bit x 2¢ch (at Repetition Cycle 256ps, 8MHz), 10-bit x 2ch (at Repetition Cycle 128ps, 8MHz),

14-bit x 1ch (at Repetition Cycle 8.192ms, 8MHz)

LT 16-bit x 5ch
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MN6750165 /245 / 325 /405 O

Nocr
I special Ports

16-bit x 7ch, 8-bit x 1ch

Tri-state Output : VLP, Synchronous Output : 7, Tri-state Synchronous Output : 4,
CTL Amp, FG Amp etc. built-in

l Notes VISS/VASS Detector function, 14-bit PWM, Digital PGMM, Xi/XO Terminal, added to MN675201
N Package QFP084-P-1818
K Electrical Characteristics
Supply Current
Paramet Symbol Condition kil Unit
m 0
arameter ymho | n on | Win. | Typ. | Max. n
i TBH
Operating Supply Current AU8MHz Operation, No load S 25 | 50 | mA
(ANACNT; bp0)=1
illation halt, No load STBH
Supply Current at STOP Oscillation halt, No loa 50 | pA
(ANACNT; bp0)=0

(Ta=25°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

Limit
Parameter Symbol Condition Min. | Typ. | Max. Unit
Differential Nonlinearity ANLad +3 | LSB
A/D Conversion Time Tad 8MHz 32 us

(Ta=25°C, VDD=5.0V, VSS=0V)

Support Tool

K in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB6750325

| Piggyback Use EP6750325 as piggy in QFP084-P-1818 package.

K EPROM huilt-in Type Use MN67P50645 (ES (Engineering Sample) available) in QFP084-P-1818 package.

Use MN67P5325 (ES (Engineering Sample) available) in QFP084-P-1818 package.

I Pin Configuration

PB4 <>y
PE3 €——>f

P62 <—>f

Po1 €

P60 €—>f

P57 €<—>

P56 <—>f

P55 <—|

(KEYIRQ1 —) P54 €—>1
(KEYIRQO ) P53 <>
(KEYIRQO ) P52 <—>1
(KEYIRQO ->) P51 <—>f
(KEYIRQO -3) P50 €—>i
(P07 &) SBTT <—>]
(P06 &) SBIT ——>|
(P05 ) SBOT <——
(P02 ) SBTO €1
(P01 &) SBI0 —>|
(P00 ) SBOO €———|
(P04 <) RST ——>

EXT ——>

R
gg
S8:5558888 Sscsssaas
18055 E888 GR53328856
SeE11111110 Thiiiiiil,
35 P eLar8533388545
ZIoRENPIREErga8838882
154 83 8 81 80 79 8 77 i 75 I 73 7 7 g 89 o8 67 o6 85 5461\ AVDD
2 62 ——>CO
3 61 [&——AGC
4 80 [E——CTLG
5 59 [€&——CTLA
6 58 [€—— CTLH
7 57 |&——CTLS
8 56 ——> RCTLP
9 55 ——>RCTLN
10 54 &——TPZ («-P92)
" MN6750165/245/325/405 53 &——CIF
12 52(&——CIR
13 51 €&——VRI
14 50 ——> VRO
15 49 AVss
16 48 [€—— YPG
17 47 E——YFG O . :
v HORNS % XI, X0 : Mask Option
19 45 ——>FGF
20 44| €&——FGI
2122 4 27 78 29 30 34 32 33 %4 5 a8 0, 42 43 [€—— PGMM («-P93)

¥ (X1-5) SBUFD

QFP084-P-1818

* (XO«-) SBUFD:
(PO PWM14) AVMM <—>
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1 MN6750326 / 406 / 566 / 646

N Type MNG750326 / 406 / 566 / 646
N ROM (x8-bit) 32K/ 40K / 56k / 64k

I RAM (x8-bit) 640/768/896/ 1024

I Minimum Instruction Execution Time 0.5ps (at 4.5 to 5.5V, 8MHz)

128ps (at 3.0 to 5.5V, 8MHz, operates in fosc/256)
(Operation with 32.768kHz by Mask Option)

rlnlerrupts ¢ RESET ¢ Runaway e External e Input Capture 0 e Input Capture1 e TimerO e Timer 1
eTimer2 eTimer3 eTimer4 e Serial Transmission/Reception
« Serial Transmission/Reception / AD

N Timer Counter Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function)
Clock Source ................. System Clock, 1/16, 1/256 of OSC Oscillation Clock, XI Oscillation
Interrupt Source Overflow of Timer Counter 0, Coincidence Output Compare Register 0
and Timer Counter 0

Timer Gounter 1 : 16-bit x 1 (Timer Output, Event Count, Synchronous Serial Clock Generator,
Linear Time Counter (Counter for Control Signal Pulse)
Clock Source ... System Clock, 1/16 of OSC Oscillation Clock, Control (CTL) Signal
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture)
Clock Source ................. System Clock, 1/16, 1/24 of 0SC Oscillation Clock
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Signal Edge, Shift Register 4-bit Counter
Underflow, Coincidence of Shift Register and compare-register

Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search)
Clock Source ................ System Clock, 1/16 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer/Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count, Time Base)

Clock Source ................ 1/4,1/16, 1/256 of OSC Oscillation Clock, X1 Oscillation Clock, External Clock
Input
Interrupt Source ............ SPGIRQ, HOCRIRQ, Overflow of Timer/Counter 4
Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog)
Clock Source ................. 1/4 of OSC Oscillation Clock
K Serial Interface Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Gondition function)
Clock Source ................. 1/2 1/4, 1/8 of Timer Counter 1, 1/2 of Timer 4, SBTO Pin Input

Serial 1 : 8-hit x 1 (Synchronous Type) (Transfer direction MSB/LSB selectable, Start Condition
function, Simple Remote Control Receive)

Clock Source I 1/2, 1/4, 1/8 of Timer Counter 2, 1/2 of Timer 4, SBT1 Pin Input

| 1/0 Poris | 1/0 39| «Jointuse:23 e Clock / HSW Synchronous Output Port selectable (Mask Option)

Input 12| < Joint use

Output 1 | « Joint use
IA/D Inputs 8-bit x 8ch (without S/H)
Frwm 11-bit x 2ch (at Repetition Cycle 256ps, 8MHz), 10-bit x 2ch (at Repetition Cycle 128ys, 8MHz),

14-bit x 1ch (at Repetition Cycle 8.192ms, 8MHz)

Ticr 16-bit x 5ch
T ocRr 16-bit x 7ch, 8-bit x 1ch
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MN6750326 / 406 / 566 / 646 O

| Special Ports Tri-state Output : VLP, Synchronous Output : 7, Tri-state Synchronous Output : 4,
CTL Amp, FG Amp etc. built-in
I Notes VISS/VASS Detector function, 14-hit PWM, Digital PGMM, XI/CO Terminal, added to MN675201
N Package QFP084-P-1818
K Electrical Characteristics
Supply Current
Parameter Symbol - Condition Unit

Min. | Typ. | Max.

At 8MH tion, No | TBH
Operating Supply Current 8MHz Operation, No load § 25 | 50 | mA
(ANACNT; bp0)=T1

Oscillation halt, No load STBH
Supply Current at STOP soffiation hatl, o foa 50 | pA

(ANACNT; bp0)=0

(Ta=25°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

~ o Limit
- it
Parameter Symbol Condition Min. | Typ. | Max. Uni
Differential Nonlinearity ANLad +3 | LSB
A/D Conversion Time Tad 8MHz 32 s
(Ta=25°C, VDD=5.0V, VSS=0V)
Support Tool
K in-Circuit Emulator PX-ICE1870 / 80 + PX-PRB6750325
K EPROM built-in Type Use MN67P50646 (ES (Engineering Sample) available) in QFP084-P-1818 package.

I Pin Configuration

=8
38
28 scassna 17
8858588888 Sscgasaas
fLeSEsnynyYy I2RRERERE
5 fll11711 Tliidiilid,
BIDEECLEEEEErBo8538880
P64 <> 15‘ 838201 %079 78 7770 7574 7372 71 70 g9 %8 g7 56 g5 S5y AVOD
P63 <—>{2 62{——>CO
P62 <—>13 61 [&——AGC
Po1 €—>{4 60}c——CTLG
P60 €<—>5 59 [&——— CTLA
P57 <—>{6 58— CTLH
P56 <—>{7 57— CTLS
P55 <218 56 —> RCTLP
(KEYIRQ1 ) P54 <—>{g 55 —> RCTLN
(KEYIRQO -») P53 €<—>| 10 54 & TPZ («P92)
(KEYIRQO ) P52 €—>{ 11 MN6750326/406/566/646 53 |<—— CIF
(KEYIRQO -») P51 €<—>{ 12 52|¢~—-CIR
(KEYIRQO —) P50 <—>{ 13 51— VRI
(P07 ) SBTT «—>{ 14 50— VRO
(P06 ¢3) SBIT —> 15 a9 AVss
(P05 ) 8BOT «—— 16 a8 j&— YPG
(P02 &) SBTO <> 17 47— YFG
{P01¢5) SBI0 ———>1 18 46 E——AFG .
(P00 ) 5808 <— | 10 45— FGF % XI, X0 : Mask Option
(P04 ) RST ——>{ 20 44 [&——FGI
EXI—>212 23 2455 26 5 28,030 1 32 34 3638 040 42 43[€—— PGMM («-P93)
Loy oReRNr g ON @ N
3225000 Ro20EEREREEE
22333838°° aRazzassda<
568 SREBTZIL ¢
LT s
2% H
PR g QFP084-P-1818E
8
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1 MN6750487 / 647

K Type MNG6750487 /647
I 'ROM (x8-bit) 48K / 64K
I RAM (x8-bit) 8961024
I Minimum Instruction Execution Time  With Main Clock operated 0.279ys (at 4.5 to 5.5V, 14.32MHz)
With Sub-clock operated 143ps (at 2.7 to 5.5V, 14.32MHz internal dividing)

122ps (2.7 to 5.5V, at 32.768kHz)

nnlerl'upts *RESET «Runaway e External 0, 1, 2/ Key Input (P50~54) < Input Capture 0,1« Timer 0/ Timer 6
eTimer1 eTimer2 oTimer3/Cylinder FG e« Timer 4 / Synchronous Output / Continuous
Synchronous Output  Serial 0 Serial 1/ A/D Conversion / Remote Control Reception

I Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Output Compare)
Clock Source ................ 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock,
1/256, 1/512 of XI Oscillation Clock or OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0,

Coincidence of Output Compare Register 0 and Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count (CTL Signal), Synchronous Serial Clock

Generator)
Clock Source ................. 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, CTL Signal
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture, (DCTL Specified Edge), DCTL Signal Duty

Judge)
Clock Source .......cocvene. 1/1, 1/2 of System Clock, 1/16, 1/24, 1/32, 1/48 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Specified Edge Input, Timer 2 Shift

Register 4-bit Counter Underflow, Concidence of Timer 2 Shift Register
and Timer 2 Shift Register compare-register

Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search)
Clock Source ................. 1/1, 1/2 of System Clock, 1/16, 1/32 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count (PCO Input))
Clock Source ........c....... 1/16, 1/32 of 0SC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Gounter 4

Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog)

Clock Source .............. ...1/16 of OSC Oscillation Clock, XI Oscillation Clock
Interrupt Source ............ 1/21,1/212,1/213 of Timer Counter 5, Overflow (PI)
Timer Counter 6 : 30-bit x 1 (Timer Output, Clock function (Maximum 4 hours), Buzzer Output)
Clock Source ..o 1/32, 1/64, 1/256,1/512 of OSC Oscillation Clock, XI Oscillation Clock, 1/2 of
System Clock
Interrupt Source ............ 1 second Output, 1 minute Output, 1 hour Output, 4 hour Output
Timer Counter 7 : 8-bit x 1 (Simple Remote Control Reception)
Clock Source ................. 1/8, 1/16, 1/32, 1/64 of System Clock
Interrupt Source ............ 8th Overflow of Timer Counter 7
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I Serial Interface

Serial 0 : 8-hit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition
function,FIFQ ¢ 8 or 16-bit length Transmit/Reception
(8bits by 8 stages)) -
Clock Source ................. 1/16, 1/64, 1/128 of System Clock, Timer 4 Output 2 dividing, SBTO Pin
Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition
function,Simple Remote Control Reception)

Clock Source ................. 1/16, 1/64, 1/128 of System Clock, Timer 4 Output 2 dividing, SBT1 Pin
Input
H1/0 Ports[1/0 53| «Jointuse:33 Port0,1,4,5,86,7,A, B, by -bit
Input 15] - Jointuse
Output 2 | -Jointuse
T A/D Inputs 8-bit x 12ch (without S/H)
| PWM 10-bit x 2ch (at Repetition Cycle 143ps, 14.32MHz), 11-bit x 2ch (at Repetition Cycle 286ys, 14.32MHz),
14-bit x 1ch (at Repetition Cycle 2288ys, 14.32MHz)
Nicr 16-bit x 5¢h
TocRr 16-bit x 7ch, 8-bit x Tch
I Special Ports Buzzer Output, Tri-state Output (PTO) VLP Pin, Synchronous Output : 7, Tri-state Synchronous Output : 4
Remote Control Reception, CTL Amp, FG Amp built-in, 1/2 Output of OSC Oscillation Clock (1 Vpp),
Error Amp etc. built-in
I Notes VISS/VASS Detector function
N Package QFP100-P-1818
Support Tool

K in-Circuit Emulator

PX-ICE1870 / 80 + PX-PRB6750647

N EPROM built-in Type

Use MN67P50647 (ES (Enginnering Sample) available).

I Pin Configuration

MN6750487/647

QFP100-P-1818
See the next page for electrical characteristics.
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K Electrical Characteristics
Supply Current

o - DD | At 143202 pration Nolcad STBH (ANACHTO #60)1 | 25 | 60 | mA
Operating Supply Current

IDD2 | 16MHz Oscillation SLOW Mode, No load STBH=1 2 5 mA

Supply Current at STOP IDSP | Oscillaiton halt, No load STBH (ANACNT; BP0)=0 20 | pA

Supply Current at HALT IDHT [14.32MHz Oscillation, No load STBH=0 5 mA

A/D Converter Characteristics

(Ta=25+2°C, VDD=5.0V, VSS=0V)

Differential onlineari(y ANLad +3 | LSB
A/D Conversion Time Tab fosc=14.32MHz 3.91 ps
Analog Input Voltage 0.5 45 |V
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1 MN675048 / 58

K Type MNG6750487 /58
H'ROM (x8-bit) 64K / 80K
N RAM (x8-hit) 102471280
I Minimum Instruction Execution Time  With Main Clock operated 0.279ps (at 4.5 to 5.5V, 14.32MHz)
With Sub-clock operated 143ys (at 2.7 to 5.5V, 14.32MHz internal dividing)

122ps (2.7 to 5.5V, at 32.768kHz)

] Interrupts *RESET e« Runaway External 0, 1, 2/ Key Input (P50~54) = Input Capture 0,1 = Timer 0/ Timer 6
eTimer1 eTimer2 oTimer 3/ Cylinder FG * Timer 4 / Synchronous Output / Continuous
Synchronous Output e Serial 0 Serial 1/ A/D Conversion / Remote Control Receive

Fl'imer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Output Compare)
Clock Source ................. 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock,
1/512 of Xl Oscillation Clock or OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0,

Coincidence of Qutput Compare Register 0 and Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count (CTL Signal), Synchronous Serial Clock
Generator)
Clock Source .........o....... 1/1,1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, CTL Signal
Interrupt Source Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture, (DCTL Specified Edge), DCTL Signal Duty
Judge)
Clock Source ................. 11, 1/2 of System Clock, 1/16, 1/24, 1/32, 1/48 of 0SC Oscillation Clock
Interrupt Source Overflow of Timer/Counter 2, DCTL Specified Edge Input, Timer-2 Shift
Register 4-bit Counter Underflow, Concidence of Timer-2 Shift Register
and Timer-2 Shift Register compare-register

Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search)
Clock Source ................. 1/1, 1/2 of System Clock, 1/16, 1/32 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count (P92 Input))
Clock Source ................. 1/16, 1/32 of 0SC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog)

Clock Source .....covven.e. 1/8 of OSC Oscillation Clock, XI Oscillation Clock
Interrupt Source ............ 1/211,1/212,1/213 of Timer Counter 5, Overflow (PI)
Timer Counter 6 : 30-bit x 1 (Timer Output, Clock function (Maximum 4 hours), Buzzer Output)
Clock Source ................. 1/32, 1/64, 1/256,1/512 of OSC Oscillation Clock, XI Oscillation Clock, 1/2 of
System Clock
Interrupt Source ............ 1 second Output, 1 minute Output, 1 hour Output, 4 hour OQutput
Timer Counter 7 : 8-bit x 1 (Simple Remote Control Reception)
Clock Source ................ 1/8, 1/16, 1/32, 1/64 of System Clock
Interrupt Source ............ 8th Overflow of Timer Counter 7
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[ serial Interface

Serial 0 : 8-hit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function,
FIFO « 8 or 16-bit length Transmit/Receive(8bits by 8 stages))
Clock Source ................. 1/2,1/4,1/18,1/32, 1/64, 1/128, of System Clock, Timer 4 Qutput 2
dividing, SBTO Pin Input

Serial 1: 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition
function, Simple I2C function)
Clock Source ................. 11/2, 1/4, 118, 1/32, 1/64, 1/128, of System Clock, Timer 4 Qutput 2
dividing, SBTO pin Input

rI/O Ports |1/0 60| <Jointuse:41 Port0,1,4,5,86,7,A,B, by -bit
Input 14| -« Jointuse: 14
Output 1| «Jointuse:1
K A/D Inputs 8-bit x 12ch (without S/H)
'PWM 10-bit x 2ch (Repetition Cycle 143ys, at 14.32MHz), 11-bit x 2ch (Repetition Cycle 286ys, at 14.32MHz),
14-bit x 1ch (Repetition Cycle 2288ys, at 14.32MHz)
Nicr 16-bit x 5¢ch
T ocr 16-bit x 7ch, 8-bit x Tch

N Special Ports

Buzzer Output, Tri-state Output (PTO) VLP Pin, Synchronous Output : 7, Tri-state Synchronous Output : 4
Remote Control Receive, CTL Amp, FG Amp built-in, 1/2 Output of OSC Oscillation Clock (1 Vpp),
Error Amp etc. built-in

K Notes VISS/VASS Detector function
N Package QFP100-P-1818
Support Tool

W in-Circuit Emulator

PX-ICE1880-2 + PX-PRB6750647

N EPROM built-in Type

Use MN67P50647 (ES (Enginnering Sample) available).

I Pin Configuration

<3 —>co
Pe2 ez AVss
Pol <3 o f«—cma
2o AVOD
ps7 &1 s [<—> ReTip
P55 <16 % RCTLN
[Srpa—— —> 1Pz (~-poz-TCa)
KEVIRQ1 (P54 —) —51 8 [ vai
KEYIRQO (P53 +—) ——5{ > VRO
KEYIRG) (P52 +—) ——110 2 VR
KEYIRQD (P51 —rj ——111 PEN
(P50 ) —212 E—— ARG
F—> roF

ggn ((ggg:)» <= 3 MN675048/58

(P21}
€ IRG2 (—p22)

CREEHETELS2RBRBRIBBIINI N :

QFP100-P-1818

See the next page for electrical characteristics.
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K Electrical Characteristics

Supply Current

. IDD1 | At14.32MHz Opration, No load STBH (ANAGNTO, #80)=1 30 60 mA
Operating Supply Current -

IDD2 | 16MHz Oscillation, SLOW Mode, No load STBH=1 2 5 mA

Supply Current at STOP IDSP | Oscillaiton halt, No load STBH (ANACNT; BP0)=0 20 | pA

Supply Current at HALT IDHT [14.32MHz Oscillation, No load STBH=0 5 mA

(Ta=25+2°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

Differential Nonlinearity ANLad +3 | LSB
A/D Conversion Time Tad fosc=14.32MHz 8 us
Analog Input Voltage 05 45 v

(Ta=25+2°C, VDD=5.0V, VSS=0V)
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1 MNG675029 /39 / 49

K Type MN675029 / 39 / 49

I ROM (x8-bit) 32K / 40K /56 /

I RAM (x8-bit) 768 /1024 / 1280

I Minimum Instruction Execution Time  With Main Clock operated 0.250ps (at 4.5 t0 5.5V, 16.0MHz)
With Sub-clock operated 122ps (at 2.7 to 5.5V, 32.768kHz)

K interrupts

*RESET ¢ Runaway <External 0, 1,2/ Key Input (P50~54) e Input Capture 0,1 * Timer 0/ Timer 6
eTimer1 eTimer2 eTimer3 e Capstan FG e Cylinder FG
* Timer 4 / Synchronous Output / Continuous

Synchronous Qutput ¢ Serial 0« Serial 1/ A/D Conversion

I Timer Counter

Timer Counter 0 : 16-bit x 1 (Timer Output, Output Compare)

Clock Source ................. 1/1, 172, of System Clock, 1/16, 1/32 of OSC Oscillation Clock,
1/256 1/512 of Xl Oscillation Clock
Interrupt Source ........... Overflow of Timer Counter 0,

Coincidence of Output Compare Register 0 compare to Timer Counter 0

Timer Counter 1: 16-bit x 1 (Timer Output, Event Count (CTL Signal), Synchronous Serial Clock

Generator)
Clock Source .......coene.... 1/1, 1/2, of System Clock, 1/16, 1/32 of OSC Oscillation Clock, CTL Signal
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Timer Output, Input Capture, (DCTL Specified Edge), DCTL Signal Duty

Judgement)
Clock Source ................. 1/1, 1/2 of System Clock, 1/16, 1/24, 1/32, 1/48 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer/Counter 2, DCTL Specified Edge Input, Timer-2 Shift

Register 4-bit Counter Underflow, Concidence of Timer-2 Shift Register
and Timer-2 Shift Register compare-register

Timer Counter 3 : 16-bit x 1 (Timer Output, Serial Index Search)
Clock Source ................. 1/1, 1/2 of System Clock, 1/16, 1/32 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count (P92 Input))
Clock Source .........ccevene. 1/16, 1/32 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 16-bit x 1 (Timer Output, Watchdog)

Clock Source .......overeen 1/16 of OSC Oscillation Clock, XI Oscillation Clock
Interrupt Source ............ 1/2", 1/2%2, 1/2* of Timer Gounter 5, Overflow (PI)
Timer Counter 6 : 30-bit x 1 (Timer Output, Clock function (Maximum 2 seconds), Buzzer Output)
Clock Source ................. 1/32, 1/64, 1/256,1/512 of OSC Oscillation Clock, XI Oscillation Clock, 1/2
of System Clock
Interrupt Source ............ 0.25 second Output, 0.5. second Output, 1 second Output, 2 second Output

N 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 .........cee.... 1/2,1/4,1118, 1/32, 1/64, 1/128, of System Clock, Timer 4 Output 2
dividing, SBTO Pin Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition
function, Simple Remote Control Reception)
Clock Source ..o 11/2, 1/4,1/18, 1/32, 1/64, 1/128, of System Clock, Timer 4 Qutput 2
: dividing, SBT1 point Input



MN675029/39/490

K1/0 Poris]i/0 47| «Jointuse:31 Port0,1,4,5,6,7,A by -bit
Input 12| < Jointuse: 12
Output 2 | <Jointuse:2

T'A/D Inputs

8-bit

x 8ch (without S/H)

Frwm

12-bit x 2ch (at Repetition Cycle 512ps, 16.0MHz), 14-bit x 1ch (at Repetition Cycle 2048ys, 16.0MHz),

Ticr 17-bit x 6ch

Tocr 16-bit x 7ch, 8-bit x Tch

ISpeciaI Poris Tri-state Qutput (PTO) VPL Pin, Synchronous Output : 7,Tri-stassse Synchronous Output : 4,
CTL Amp FG Amp built-in. 1/2 Output of OSC Oscillation Clock (1 Vpp)

I Notes VISS/VASS Detector function

N Package QFP084-P-1818

Support Tool

K in-Circuit Emulator

PX-ICE1870-2 + PX-PRB675069

N EPROM built-in Type

Use MNG67P5069 (ES (Enginnering Sample) available).

I Pin Configuration

P61 <—>)
P60 <—>|

P57 <—>1

P56 <—>1

P55 <—>]
KEYIRQ4(P54+—s) ——>1
KEYIRQ3(P53+—+) ——>1
KEYIRQ2(P52+—) ——>
KEYIRQ1(P51+—) —|
KEYIRQO(P50+—) —>1
SBT1(P07+—) <—>f

B (P06—) ——>]
7(POS—) <—
SBT0(P02+—) <
(PO1+—) —>|
00(P00—+) <——
RST(P04+—) ——>
SXI —>

g

(%]
@
4

8 o
el
ol of

HSW <—

S ogocdBToOR
E§§EEEEEEEKK$:@@?GG:
L1it]lllll][ggcceeee
FeiiccNEZ8855caa 8558
T%T%TTHHTHHEEQEEEEEE%

75 038291 %70 78 7770 75 74 7972 7170 69 %8 67 % g5 es|—c0

2 62 AVSS

3 61 [<——CTLA

4 60 AVDD

5 59 [<—>RCTLP

6 58|—>RTCLN

7 57 |——>TPZ(~-P92/~TC4l)

8 56 |<——VRI

9 55| —>VRO

1o MN675029/39/49 84|&e——YPG

1 53 <—— YFG

12 52|<——AFG

13 51 ——>FGF

14 50 «—— FGl

15 49} &—— PGMM(+—P93)

16 48 ——> PWM14(~—+P20)

17 47 &—> P21

18 46 &> P22(~+fosc/2)

19 45 &<—— IRQO(~—P23)

20 44— HBUFDO(+~—*P40)

2122, 24,026, 28,030 1 32 . 34 . 36 38 0 40, 42 43—>HBUFD2(+—P42)

HBUFD6(P4
HBUFD4(P44+—

Q% PLIRRCLE
53535222
DpDDD@@
DHBDDDD D

QFP084-P-1818

See the next page for electrical characteristics.
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K Electrical Characteristics
Supply Current

. IDD1 | At14.32MHz Opration No load STBH (ANACNTO, #80)=1 30 60 mA
Operating Supply Current -

IDD2 | 16MHz Oscillation SLOW Mode, No load STBH=1 2 5 | mA

Supply Current at STOP IDSP | Oscillaiton halt, No load STBH (ANACNT; BP0)=0 20 | pA

Supply Current at HALT IDHT | 16MHz Oscillation, No load STBH=0 5 mA

(Ta=25+2°C, VDD=5.0V, VSS=0V)

A/D Converter Characteristics

Differential Nonlinearity | ANLad ' ' +3 | LSB

A/D Conversion Time Tad fosc=14.32MHz 39.1 us
Analog Input Voltage 0.5 45 v

(Ta=25+2°C, VDD=5.0V, VSS=0V)
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The MN1860 Series eliminates context-switching time loss through hardware
implementation, and is ideal for parallel processing. The capabilities of these
microcomputers are effective in multitasking applications, with four sets of
internal registers.

The instruction set also has upward compatibility with that of the MN1880
Series at the source code and machine language levels. The 16-bit ALU
(Arithmetic Logic Unit) increases the speed of operation processing, making
this series suitable for a wide range of applications in the consumer and
industrial sectors.

Features

® High-speed 8-bit Controller
High-speed 0.25 ps (16MHz) instruction execution 64kbytes maximum
ROM size

® Context-Switching by Hardware
Task-switching time loss is reduced with four internal register sets.

© Instruction Upward Compatibility with MN1880 Series
MN1880 software can be used and 16-bit operation instructions are
enhanced.

o High-level Language Support
The high-level language CL/1 utilized for software development can be
used to write programs that make 4-task parallel processing prossible.

H Applications

SGU&W
SERIES

M N18©60

MN1860 Series

Series




1 MN1860003

T Type MN1860003
TRom (x8-hit) External
I RAM (x8-bit) 1088
W Minimum Instruction Execution Time _ With Main Clock operated 0.20ps (at 4.5 to 5.5V, 20MHz)
With Sub-clock operated 122ps (at 4.5 to 5.5V, 32.768kHz)
N | Interrupts «RESET +Runaway «External0to5 e Timer 0to5 Overflow e Timer 0, 1 Capture / Compare
¢ Timer 0, 1 Compare Mail *SIF0,1 UART Reception e« UART Transmission A/D
I Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Output (4-bit x 2ch))
Clock Source ................. 1/16, 1/32 of OSC Oscillation Clock, 1/16, 1/32 of XI Oscillation Clock,
External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Compare to Register O and Timer

Gounter 0 Coincidence of Capture / Compare Register 0 and Timer Counter 0,
Coincidence of the Capture / Compare Register

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Output (4-bit x 2ch))

Clock Source ................. 1/16, 1/32 of OSC Oscillation Clock, 1/32 of XI Oscillation Clock,
Overflow of Timer Counter 0, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 1, Coincidence of Compare Register 1and Timer

Counter 1, Coincidence of Capture / Compare Register 1 and Timer Counter 1,
Capture of the Capture / Compare Register

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, PWM Qutput)

Clock Source ................. 1/8 of System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, External Glock Input
Interrupt Source ............ Overflow of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Timer Output, PWM Output, Synchronous Serial Clock Generator,
Synchronous Output (4-bit x 2ch), Event Count)
Clock Source ................. 1/8 of System Clock, 1/256, 1/4096 of OSC Oscillation Clock,
1/256, 1/4096 of X| Oscillation Clock,
Overflow of Timer Counter 1, Overflow of Timer Counter 2
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, PWM Output, A/D Conversion Trigger Generation)

Clock Source ................. 1/8 of System Clock, 1/256, 1/4096 of 0SC Oscillation Clock, 1/256, 1/4096 of
XI Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (Timer Output, PWM Output, Serial Index Search, Synchronous Output (4-bit x 2ch),
Event Count)
Clock Source ... 1/8 of System Clock, 1/256, 1/4096 of OSC Oscillation Clock,
1/256, 1/4096 of X Oscillation Clock,
Overflow of Timer Counter 3, Overflow of Timer Counter 4
Interrupt Source ............ Overflow of Timer Counter 5

Watchdog

Connectable Timer Counter 0 + Timer Counter 1, Timer Counter 1 + Timer Counter 3
Timer Counter 2 + Timer Counter 3, Timer Counter 3 + Timer Counter 5
Timer Counter 4 + Timer Gounter 5
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MN1860003 O

N Serial Interface Serial : 8-bit x 2 (Synchronous Type)

Clock Source ................. 1/4,1/16, 1/32 of Machine Cycle, External Clock, Overflow of Timer

Counter 3

UART x 1

K10 Ports[1/0
Input

72
13

« Joint use : 54« Specified pull-up Resistor available : 17 (Software Programmable)

* Joint use : 13

T A/D Inputs
Trwm

Ticr

Tocr

I Special Ports

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

16-bit x 4ch (at Repetition Cycle 1.0ps to 131ms, 16MHz)

16-bit x 2ch (Possible to set to OCR)

16-bit x 2ch

4-bit x 2ch (Synchronous Output)

N Package QFP100-P-1818

Support Tool

K In-Circuit Emulator

Mr. ICE / 1860 (made by Computex Co. Ltd.)

 Pin Configuration

& ol
s gg
g5 ERES8E588852838 5888
EEE l3BblEllacocosess | 99E¢
EE232323530b883382282 35883
EX T ——>y 10'0099 P07 % 05 ™ 0 P o1 P a0 % a7 P a5 ™ s Par 70 77 7 75/<—— P83 (ADC3)
PBI <32 74— P82 (ADC2)
PB2 <—3{3 73lc—— a1 (ADC1)
PB3 <—>{4 72— P80 (ADCO)
PB4 <15 71— Vieit
PBS <16 70— Avop
PBE <17 ssle—— voo
PB7 <18 o8 k—> P73 (STBDY)
Vvss —(o o7c—> P72 (STBDS)

(AB15) P17 <—>|
(AB14) P16 <—>1
(AB13) P15 <—>|

lk<—> P71 (STBDS)
f«—> P70 (STBD4)
lc—> P63 (STBD3)

(AB12) P14 <—>13 MN1860003 63[<—> P62 (STBD2)
(AB11) P13 <—>1 14 62[<—> P61 (STBD1)
(AB10) P12 €—>1 15 61— PBO (STBDO)
(ABY) P11 <—>/ 16 60— RST

(ABB) P10 <—>| 17 59— osc2

(AB7) PO7 <1 18 58 K—— OSC1

(AB6) P06 <—>{ 19 57 &——— VSS

(ABS) P05 <—>{20 56— X0

(AB4) P04 <—> 21 55 &—— X1(P54)

)
(AB3) P03 €—>{ 22 54 | <—— P53 (IRQ3)
(AB2) P02 <—>( 23 53 [&<—— P52 (IRQ2)
(AB1) P01 <—>( 24 52 {€—— P51 (IRQ1)
(ABO)POO €—>{2526 28 30 32 34 36 _ 38 40 42 44 _ 46 50 51 <—— P50 (IRQO)

IS

P20 <—>{8
VDD —
P30 <38

P32 <34
P33 <—>|
P34 <—>|8
P35 <—>|
P36 <—>|
P37 <>
P40 <—>{8
P4t <—>|
P42 <&

(RE)
(WE)
{PSEN
(TERM)
(R/W)

QFH100-P-1818

See the next page for electrical characteristics.
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K Electrical Characteristics

164

Supply Current

mA

. IDD1 At 20MHz Opeation 70
Operating Supply Current = At 32kHz Operation 5 | mA
Supply Current at STOP IDD3 Oscillation halt 50 | pA
Supply Current at HALT IDD4 20MHz Oscillaiton halt 500 | pA

A/D Converter Characteristics

(Ta=-20to +70°C, VDD=5.0V, VSS=0V)

A/D Linearity Error +2 | LSB
Zero Transition Voltage VOoT 100 | 200 | mV
Full-scale Transition Voltage | VFT 4850 | 4950 mv -
A/D Conversion Time fosc=20MHz, at No Wait 2.6 | pS
Analog Input Voltage VIA Vref— Vref+| V

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN1860004

N Type MN1360004
T Rrom (x8-hit) External (Maximum 256K)
W RAM (x8-bit) 1088
B Minimum Instruction Execution Time  With Main Clock operated 0.16ps (at 4.5 to 5.5V, 25MHz)
0.20ps (at 3.0 to 5.5V, 20MHz)
With Sub-clock operated 122ps (at 3.0 to 5.5V, 32.768kHz)
| Interrupts * RESET e Runaway eExternalOto5 eTimerQto5 e Timer 0, 1 Capture /Compare
e Timer 0, 1 Compare ¢ Mail «SIF0,1 «UART Reception e UART Transmission ¢A/D e bank
l Timer Counter Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Output (4-bit x 2ch))
Clock Source ................. 1/16, 1/32 of OSC Oscillation Clock, 1/16, 1/32 of XI Oscillation Clock,
External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Compare Register O and Timer

Counter 1, Coincidence of Capture / Compare Register 0 and Timer Counter 0,
At the capture mode of the Capture / Compare Register 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Output (4-bit x 2ch))

Clock Source ................. 1/16, 1/32 of OSC Oscillation Clock, 1/16 1/32 of XI Oscillation Clock,
Overflow of Timer Counter 0, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 1, Coincidence of Compare Register 1 and Timer

Counter 1, Goincidence of Gapture / Compare Register 1 and Timer Counter 1,
Capture of the Capture / Gompare Register 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, PWM Output)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Timer Output, PWM Output, Synchronous Serial Clock Generator,
Synchronous Output (4-bit x 2ch), Event Count)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of OSC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 1
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, PWM Output, A/D Conversion Trigger Generation)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of X! Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (Timer Output, PWM Output, Serial Index Search, Synchronous Output (4-bit x 2ch),

Event Count)
Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 3
Interrupt Source ............ Overflow of Timer Counter 5

Watchdog

Connectable Timer Counter 2 + Timer Counter 3, Timer Counter 4 + Timer Counter 5,
Timer Counter 0 + Timer Counter 1, Timer Counter 3 + Timer Counter 5
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K Serial Interface

Serial : 8-bit x 2 (Synchronous Type)
............... Machine Cycle, External Clock, Overflow of Timer Counter 3

Clock Source ..

UART x 1

K1/0 Ports

/0

12

« Jointuse : 56 < Pull-up Resistor available : 20 (Software Programmable)

Input

13

* Joint use : 13

T A/D Inputs

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

Irwm

16-bit x 4ch (Repetition Cycle 0.8ps to 104.8ms, at 20MHz)

TicrR

16-bit x 2ch (Possible

to set to OCR)

Focr

16-bit x 2ch

N Package
Support Tool

QFH100-P-1414

K in-Circuit Emulator

Mr. ICE / 1860 (made

by Computex Co. Ltd.)

I Pin Configuration

& ol
Sla e
~23 ofFe8cedasso83 Te®sT
22f EBaElslEcs858¢c85 2888
CeEE el cecececEEe | £
3282229258833 953823588%3
[T « W « M M W o M« Y« N« A« O N M e U Y T -
1
4y
EXI%‘O‘UO%%979695%93929190898387868584 83828\ 807978 7775
PB1 €<—>2
PB2 €<—>3
PB3 <—>4
PB4 <—>{5
PB5 €<—>{6
(AB17) PB6 <—>| 7
( AB16) PB7 <—>{8
Vss ——>19

(AB15) P17 <—>1 10
(AB14) P16 <—> 11
(AB13) P15 <—>( 12
(AB12) P14 <—>1 13
(AB11) P13 €<—>{ 14
(AB10) P12 <—>{15
(ABY) P11 <—>( 16
(AB8) P10 <>/ 17
(AB7) PO7 <—>{ 18
(ABB) P08 <—>| 19

(AB5

)

) P05 <—>{20
(AB4) PO4 <—>{21

)

(AB3) P03 <—>{22
(AB2) P02 <—>( 28
(AB1) PO1 <—>(2¢
(ABO) PO0 <—>|2526 28 30 32

w

MN1860004

@
{
w
8
w
&
a
8
s
S
s
S
IS
>

48 50

75 <—— P83 (ADC3)
74— P82 (ADC2)
731¢—— P81 (ADC1)
721&—— P80 (ADCO)
71 [ €&—— Vret+

70 &< AVDD

69 <—— VDD

68 [<—> P73 (STBD?)
67 <—> P72 (STBDS)
66 [<—> P71 (STBDS)
65 <—> P70 (STBD4)
64 <—> P63 (STBD3)
63 <—> P62 (STBD2)
62 [<—> P61 (STBD1)
61 /<—> P60 (STBDO)
60jc—— RST
591—> 0SC2

58 <—— OSC1

57 &—— Vss
56— XO

55 <—— XI(P54)

54 (<—— P53 (IRQ3)
53 t P52 (IRQ2)
52 P51 (IRQT)

51 &—— P50 (IRQO)

P27 €—>
P26 <—3{%
P24 <—>(B

P22 <>
>
P20 <—>(8

VoD —>
P30 <—>|8
P32 <—>Q
P33 <—>|
P34 €<—>(8
P35 <—>|
P36 <—>|&
P37 <>
P40 €&
P41 <>
P42 <—>|&
P43 <—>)
P44 <—>[ 8
P45 <—>|
P46 <—>\ 5
pa7 <>

(RE)
WE)

{PSEN
(TERM
(RAW)

QFH100-P-1414

See the next page for electrical characteristics.
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N Electrical Characteristics

168

Supply Current

_ At 25MHz Opeation 60 | mA
Operating Supply Current —or At 32kHz Operation 5 | mA
Supply Current at STOP IDD3 Oscillation halt 20 | pA
Supply Current at HALT IDD4 25MHz Oscillaiton halt 500 | pA

A/D Converter Characteristics

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

22 | LSB

A/D Linearity Error

Zero Transition Voltage VOT 100 | 200 | mV
Full-scale Transition Voltage | VFT 4850 | 4950 mV
A/D Conversion Time at a high-speed A/D conversion 2.08 | pS
Analog Input Voltage VIA Vref— Vref+| V

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN1866405 / 06

Type MN1866405 / 06

T ROM (x8-hit) 64K

T RAM (x8-bit) 1856

K Minimum Instruction Execution Time  With Main Clock operated 0.16ps (at 4.5 to 5.5V, 25MHz) : MN1866405 / 06

0.20ps (at 3.0 to 5.5V, 20MHz) : MN1866405
0.25ps (at 3.0 to 5.5V, 16MHz) : MN1866406
With Sub-clock operated 122ps (at 3.0 to 5.5V, 32.768kHz)

K interrupts

*RESET ¢ Runaway <ExternalOto5 eTimerOto5 e Timer0, 1 Capture/Compare
e Timer 0, 1 Compare *Mail *SIF0,1,3 UART Receiption «UART Transmission *A/D e« Bank

N Timer Counter

170

Timer Counter 0 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Qutput (4-bit x 2ch))

Clock Source ........cou..... 1/16, 1/32 of OSC Oscillation Clock, 1/16, 1/32 of XI Oscillation Clock,
External Clock Input
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Compare Register O and Timer

Counter 0 Coincidence of Capture / Compare Register 0 and Timer Counter 0 ,
Capture of the Capture / Compare Register 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Pulse Width Measurement, Synchronous Output (4-bit x 2ch))

Clock Source ................ 1/16, 1/32 of OSC Oscillation Clock, 1/16 1/32 of X| Oscillation Clock,
Overflow of Timer Counter 0, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 1, Coincidence of Compare Register 1 and Timer

Counter 1 Coincidence of Capture / Compare Register 1 and Timer Counter 1,
Capture of the Capture / Compare Register 1

Timer Counter 2 : 8-hit x 1 (Timer Output, Event Count, PWM Output)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of X| Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 2

Timer Counter 3 : 8-hit x 1 (Timer Output, PWM Output, Synchronous Serial Clock Generator,
Synchronous Output (4-bit x 2ch), Event Count)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 1
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, PWM Output, A/D Conversion Trigger Generation)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, External Clock Input
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (Timer Output, PWM Output, Serial Index Search, Synchronous Output (4-bit x 2ch),
Event Count)

Clock Source ................. 1/8 System Clock, 1/256, 1/4096 of 0SC Oscillation Clock,
1/256, 1/4096 of XI Oscillation Clock, Overflow of Timer Counter 3
Interrupt Source ............ Overflow of Timer Counter 5
Watchdog

Connectable Timer Counter 2 + Timer Counter 3, Timer Counter 4 + Timer Counter 5
Timer Counter 0 + Timer Counter 1, Timer Counter 3 + Timer Counter 5
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K serial Interface

Serial : 8-bit x 3 (Synchronous Type)

Clock Source

UART x 1

Machine Cycle, External Clock, Overflow of Timer Counter 3

H1/0 Ports

/0

12

* Joint use : 59

* Specified pull-up Resistor available : 20 (Software Programmable)

Input

13

¢ Joint use : 13

TA/D Inputs

8-bit x 8ch (with S/H

)

Trwm

16-bit x 4ch (at Repetition Cycle 0.8us to 104.8ms, 20MHz)

Kicr

16-bit x 2ch (Possible to set to OCR)

Tocr

16-bit x 2ch

K Package

Support Tool

MN1866405 : QFH100-P-1414
MN1866406 : QFH100-P-1414, QFP100-P-1818

K In-Circuit Emulator

Mr. ICE / 1860 (made by Computex Co. Ltd.)

N EPROM built-in Type

Use MN18P66405 (ES (Engineering Sample) available) in QFH100-P-1414 / QFP100-P-1818 package.

K Pin Configuration

(SBT3) PB1 <>
(SBO3) PB2 <—>|
(SBI3) PB3 <—>|

PB4 <>

PB5 <——>|
(AB17) PB6 <—>]
(AB16) PB7 <——>|

Vss ——
(AB15) P17 <—>|
(AB14) P16 <>
(AB13) P15 <]
(AB12) P14 <—>|
(AB11) P13 <—>|
(AB10) P12 <—>|

EX1—> o)

< .

<8 53

A= g

[+ =

8‘(/: £
528 TEFE8E8d388=z56838 5883
22 LEREEREEEs85858s 8883
cfE [Blaigldlaloe2EeEs | 2222

2 - = 85
8220232325883 885882:5883
oo >ao0o000ac0nddcdcdaoad><>a0aca
|

'J/v\‘/ N
100 98 96 94 92 90 88 86 84 82 80 78 76

9 97 95 93 91 83 87 8 83 81 79 77 75— P83 (ADC3]

(ABH) P01 <—>] 24
(ABO) POO é—%‘js 26 28 30 32

23

n
3

@

®

74 <—— P82 (ADC2)
73 <—— P81 (ADC1
72 [&—— P80 (ADCO)
71 € Vrei+
70 [€—— AVDD
69 <—— VDD
68 .<—> P73 (STBD?7)
87 <—> P72 (STBD6)
86 [<—> P71 (STBDS)
(
(

)
)
)
)

65 [<—> P70 (STBD4)
64 <> P63 (STBD3)

MN1866405 / 06 63 [<—> P62 (STBD2)

@
3

62[<—> P61 (STBD1)
61 (<> P60 (STBDO)
60 [<—— RST
59|—> 0SC2

58 &<—— OSC1
57— Vss
56— XO
55— XT(P54)

54 [&<—— P53 (IRQ3)
53 [<—— P52 (IRQ2)
52 <—— P51 (IRQ1)
— P50 (IRQO)

s
]
IS
&
s
S

IS
3
s
&

P27 <—>|
P26 <—>|
P20 <8
Vop —>|
P30 <%
P31 €—>|
P32 <%
P33 <—> 8
P34 <—>@
P35 <—>|
P3e <—>{=
P37 <—>|
P40 €<—>|&
P41 €<—>|
P42 <—>&
P43 <—>|
Pag <>

(RW)

(WE

(RE)
(PSEN
(TERM

P45 <—>|
P4p <—>|
P47 <—>|

QFH100-P-1414 (MN1866405 / 06)
QFP100-P-1818 (MN1866406)

See the next page for electrical characteristics.
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N Electrical Characteristics

172

Supply Current

IDD1

mA'

At 2b|\/|HZ Opeation

50
Operating Supply C t
peraling Supply burrent - =inne At 32kHz Operation 5 | mA
Supply Current at STOP IDD3 Oscillation halt 50 | pA
Supply Current at HALT IDD4 20MHz Oscillaiton halt 500 | pA

A/D Converter Characteristics

(Ta=-20 to +70°C, VDD=3.5V, VSS=0V)

"A/D Linearity Error £2 | LSB
Zero Transition Voltage VOT 100 | 200 | mV
Full-scale Transition Voltage | VFT 2800 | 2900 mvV
A/D Conversion Time at High Speed A/D Conversion 2.60 | pS
Analog Input Voltage VIA Vref- Vref+| V

(Ta=25°C, VDD=3.0V, V$8=0V)
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1 MN6755240 / 320

N Type MN6755240 / 320
T ROM (x8-hit) 24K / 32K
T RAM (x8-hit) 704/1024
N Minimum Instruction Execution Time  With Main Clock operated 0.33ps (at 3.3 to 5.5V, 12MHz)
0.25ps (at 4.2 to 5.5V, 16MHz)
With Sub-clock operated 122ps (at 3.3 to 5.5V, 32.768kHz)

K interrupts

*«RESET < Runaway < External0 eExternal1 e Cylinder FG < Capstan FG ¢ HSW

«VSYNC -« General-use Capture e Free Running Counter «CTL e Unreeling Reel FG

 Feeding Reel FG  * Timer 0to 4 e« Synchronous Output e« Continuous Synchronous Output ¢ DMA
« Direction Detection e Serial 0,1 <A/D

N Timer Counter

Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function)
Clock Source ................. System Clock, XI Oscillation Clock, 1/32 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Gounter 0, Compare to Qutput Compare Register

Timer Counter 1: 16-bit x 1 (Event Count, Synchronous Serial Clock Generator)
Clock Source ................. System Clock, 1/32 of OSC Oscillation Clock, AFG Frequency Dividing Signal
Interrupt Source ............ Qverflow of Timer Counter 1

Timer Counter 2 : 16-hit x 1 (Event Count, Input Capture, Synchronous Interrupt function)
Clock Source ................. System Clock, 1/32, 1/48 OSC Oscillation Clock
Interrupt Source Overflow of Timer Counter 2, DCTL Signal Edge,
Bit Counter Underflow for Shift Register,
Coincidence of Compare Register and Shift Register

Timer Counter 3 : 16-bit x 1 (Timer Output (Possible by Mask Option), Event Count, Serial Index Search)
Clock Source ................. System Clock, 1/32 of OSC Oscillation Clock, TG13 Input
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count, Linear Time Count)
Clock Source ................. 1/32 of OSC Oscillation Clock, CTL Signal
Interrupt Source ............ Overflow of Timer Counter 4

Watchdog Timer : 19-bit x 1 (Watchdog)
Clock Source ................. 0SC Oscillation Clock, XI Oscillation Clock,
Interrupt Source ............ Watchdog Timer period 32.7ms (fosc=at 16MHz), 43.7ms (fosc=at 12MHz),
64ms (Xl=at 32kHz)

K serial Interface

Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)

Clock Source ......cveeece. 1/2,1/4, 1/8 of System Clock, 1/2 of Timer Counter, SBTO Pin Input
Serial 1 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, StaLCondition function)
Clock Source ................. 1/2, 1/4, 1/8 of System Clock, 1/2 of Timer Counter, SBT1 Pin Input
/0 Ports[I/0 64 [ + Joint use : 32
Input 25|« Joint use
Output 4
I A/D Inputs 8-bit x 12ch (without S/H)
T D/A (Analog) Outputs 13-bit x 2ch
j‘ Trwm 8-bit x 2ch (at Repetition Cycle 32ys, 6MHz), 14-bit x 1ch (at Repetitio Cycle 1.024ms, 16MHz)
| Ticr 18-bit x 3ch, 16-bit x 5ch
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Tocr 16-bit x 2ch

IFGicR 9-bit x 1ch, 11-bit x 3ch

| Special Ports Real Time Output (16 (with DMA function), 2 (4-state Synchronous Output), 8 (2-state Synchronous Output)),
CTL Amp, DMA, Reel FG Input

I Notes VISS/VASS Detector function

K Package QFP124-P-2828, QFP128-P-1818

Support Tool

K in-Circuit Emulator Mr. ICE / 1860 (made by Computex Co. Ltd.)

rPiggvback Use EP67550 as piggy in QFP124-P-2828 / QFP128-P-1818 package.

N EPROM built-in Type Use MN67P55320 (ES (Engineering Sample) available) in QFP124-P-2828 / QFP128-P-1818 package.

I Pin Configuration

c2s5as@asanNcs CSssccmesa -
- 222g8s2e228¢ 8289988399383
oM oLWTONCrOONOBRTONEO NN ON 9D Y O - o ~ - P - o mMccroe o~ =z
ﬁamEEHasgee;%e%;wwgz;kza’?m&a’? SEEEERIRY 2R ERIRTERERREE ggiﬁﬁ
T i | 1 ] i |
LILCLLILT DT OL IR UL ALl LLL L) LU LI LI L L]
P22 <1 |O‘“w23‘22|2\'“’ug"“m”sw|5‘"‘|\3"2\|"“’vaa"’sm'“ms'“m‘“m"”“ 00 % 97 %° o5 a3 AVDD P22 <37 125?12 12 e 117 s 11a 2111 0108 P 107 105" 100 101" P 59 % o706 ne
P23 <—>{2 2t—> DA P23 <>z o AVOD
P24 <—>{3 91— DA1 P24 <—>3 94|——> DAO
P25 <4 90— DAVDD P25 <—>4 93— DA1
P26 <35 s9f——> co P26 <—>|5 %2 DAVOD
P27 €36 88[¢—— AGC pa7 <6 91|—>co
P30 <37 87— cTiG P30 «<—>7 s0l<— AGC
P31 <38 s cTLA Pat <>l sol<— cTa
P32 €—>{9 85— CTLH P32 <9 88[€—— CTLA
P33 <—>{10 84— CTLS P33 €<—>{10 87|/€—— CTLH
Pas <— 11 sale—> RCTLP P <> 1 85|—> cTLs
P35 <312 g2l<—> RCTLN P35 <—>12 85]<—> RCTLP
P36 <> 13 o1le— TPZ (PCO) pas <—>13 84/<—> RCTLN
e o o S
Vopz —— 15 79f—— CIR
Po0 <—>116 MN6755240 81j<—— CIR
P90 <116 MN6755320 78— VAI e 55 o o
POt €317 77— VRO oot m e < o
Po2 <18 ® Avss P93 <—>{ 19 78 Avss
pos <310 IS YPG(POY Po4 <—>{20 77|« YPG (PC1)
P94 <320 74 &—— PFG pos <21 76 o
P95 <21 T3E—— AFGI P96 <—>j22 75[€—— AFG1
P96 €22 72 [€&——— AFG2 (PC2) TCO3 €<—|23 74|€—— AFG2 (PC2)
po7 <—>{23 71— RLT (PC3) ves2 " 73le—— RLT (PC3)
Vss2 24 70— RLS(PC4) RST —>{25 72|¢— ALS (PC4)
RST —>{25 69[<—> PGMM (PCS) Xt —>|26 71|<—> pawM (PCS)
EXI —>{26 68/<—> AVMM (PC6) (PBE) TCI3 —>| 27 70{€—> AVMM (PC8)
(PBE) TCI3 ——> 27 67/ VSYN (PB3) [RQD —>{28 69[<—— VSYN
(PB3) 1RGO —>{28 66/<—— IRQ1 (PB4) Pa0 <>z 68/<— IRQ1 (PB4)
PgO <—>129 65 [&—— DENV (PBO) a1 <—> a0 67|<—— DENV (PBO)
P81 <—>{30 64 [<—> HAMP (PB2) P82 e 66/<—> HAMP (PB2)
P82 €<—>3132 3y ¥ g 30, 08 90 a2 e 46 48 50 5798 59 O gy 6263/ <> ROTA (PB1) NC 3233, 035 4037 4039 0 00 5" 62 8 645 [ €<—> ROTA (PB1)
A T S T T
PLUTTUTTLTTTTEC T LTI IT T T L] LI ny
Vv 222 v vV | il
30> > SIBIEI5EIE g * o0 [
Het

QFP124-P-2828

QFP128-P-1818

See the next page for electrical characteristics.
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Supply Current

Oﬁéréting Supply Current f<0:s'c‘=‘1 2M, STBH (ANACNT #A9

50

(mA :

Oscillation halt, No load

Supply Current at STOP IDD2
STBH (ANACNT, #A9)='00'

50

pA

A/D, D/A Converter Characteristics

(Ta=25°C, VDD=5.0V, VSS=0V)

A/D Conversion Absolute Error +3 | LSB
A/D Conversion Relative Error +3 | LSB
A/D Conversion Time fosc=16MHz 3.25 us
Analog Input Voltage 05 45 Vv

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MNG6759486 / 675956

K Type MN6755486 / 675556

W ROM (x8-bit) 48K / 64K

T RAM (x8-bit) 1024/ 1536

I Minimum Instruction Execution Time  With Main Clock operated 0.25ps (at 3.0 to 5.5V, 16MHz)
With Sub-clock operated 122ys (at 2.2 to 5.5V, 32.768kHz)

K interrupts

*RESET Runaway < External 0 < External 1 (4 Input Expandable) e Cylinder FG e Capstan FG
*HSW ¢ VSYNGC e General-use Capture e Free Running Counter «CTL e Winding Reel FG

« Feeding Reel FG  *Timer0to5 < Synchronous Output e« Continuous Synchronous Output ¢ DMA
* Direction Detection  Serial 0, 1,2 *A/D

N Timer Counter

Timer Counter 0 : 16-bit x 1 (Synchronous Interrupt function)
Clock Source ................. System Clock, XI Oscillation Clock, 1/32 of 0SC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0, Coincidence of Output Compare Register

Timer Counter 1 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator)
Clock Source ................. System Clock, 1/32 of 0SC Oscillation Clock, AFG Frequency Dividing Signal
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Event Count, Input Capture, Synchronous Interrupt function)
Clock Source ................. System Clock, 1/32, 1/48 OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, DCTL Signal Edge,
Bit Counter Underflow for Shift Register,
Coincidence of Compare Register and Shift Register

Timer Counter 3 : 16-bit x 1 (Timer Output (Possible at Mask Option), Event Count, Serial Index Search)
Clock Source ................. System Clock, 1/32 of OSC Oscillation Clock, TC13 Input
Interrupt Source Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Event Count, Linear Time Count)
Clock Source ................. 1/32 of OSC Oscillation Clock, CTL Signal
Interrupt Source Overflow of Timer Counter 4

Timer Counter 5 : 30-bit x 1 (Clock, Buzzer Output)

Clock Source ................. System Clock, XI Oscillation Clock, 1/256, 1/32 of 0SC Oscillation Clock
Interrupt Source ........... Overflow of Timer Counter (Interrupts for second, minutes, and hours can be
created.)

Watchdog Timer : 19-bit x 1 (Watchdog)
Clock Source ..........cc..... 0SC Oscillation Clock, XI Oscillation Clock,
Interrupt Source ............ Watchdog Timer period 65.6ms (fosc=at 16MHz), 84.7ms (fosc=at 12MHz),
128ms (Xl=at 32kHz)

N serial Interface

178

Serial 0 : 8-bit x 1 (Synchronous Type) (Transfer direction of MSB/LSB selectable, Start Condition function)
Clock Source .........cen..c.. 1/2,1/4,1/8 of System Clock, 1/256 of OSC Oscillation Clock,
1/2 of Timer Counter, SBTO Pin Input

Serial 1: 8-bit x 1 (Synchronous Type) (Transfer direction MSB/LSB selectable, Start Condition function)
Clock Source ................. 1/2,1/4, 1/8 of System Clock, 1/256 of OSC Oscillation Clock,
1/2 of Timer Counter, SBT1 Pin Input

Serial 2 : 8-bit x 1 (Synchronous Type) (Transfer direction MSB/LSB selectable, Start Condition function)
Clock Source ........cccu.... 1/2,1/4, 1/8 of System Clock, 1/256 of 0SC Oscillation Clock,
1/2 of Timer Counter, SBTO Pin Input
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H'1/0 Ports [1/0 64 | «Jointuse : 32
Input 27| + Joint use
Output 4
Iap 8-bit x 12ch (without S/H)
ToA 13-bit x 2ch
l PWM 8-bit x 2ch (at Repetition Cycle 32ps, 16MHz), 14-bit x 1ch (at Repetitio Cycle 1.024ms, 16MHz)
Nicr 18-it x 3ch, 16-bit x 5¢h
Tocr 16-bit x 2ch
TFGICR 9-bit x 1ch, 11-bit x 3ch
I Simple Remote-control Reception Function ~ On-chip 4:3 majority-verdict circuit and general-use capture circuit (IRQ 0 input)
| Special Ports Real Time Output (16 (with DMA function), 4 (4-state Synchronous Output), 8 (2-state Synchronous Output)),
CTL Amp, DMA, Reel FG Input
I Notes VISS/VASS Detector function
T Package MN6755486 : QFP124-P-2828, QFP128-P-1818
MN675556 : QFP128-P-1818
Support Tool
K in-Circuit Emulator Mr. ICE / 1860 (made by Computex Co. Ltd.)
rPiggvhack Use EP67556 as piggy in QFP124-P-2828 / QFP128-P-1818 package.
K EPROM built-in Type Use MN67P55646 (ES (Engineering Sample) available) in QFP124-P-2828 / QFP128-P-1818 package.

I Pin Configuration

P22 <>y
P23 €2
P2a €—>
P25 €|
P26 €
P27 €—>
P30 €3
P31 €3
P32 €—>9
P33 €—>110
Pa4(IRQI) <11
Pas(IRQ1) €—>{12
P36(IRQ1) €—>{13
P37 €—>114

P14 €115
POOFF1s <116
POtPWMZ <—>{17
Po2 <18

P93 <119

Po4 <320

Pos <121

Pos <> 22
Pe7(TCOR) €28
PDO <322

RST —325

MN6755486

EXT —>{25
PBETCI3 —> 27
PBYIRQD —>f

g0 <—>

Pa1 <—>

Pe2 <313z 3¢

‘8' 12 7 9| NG
AVDD P23 <32 o5 AVO!
2{——> DAO P2a <—>(3 3¢|—> DAo
91}—> DAY Pas <>« > oar
0| DAVOD P26 €35 @ DAVD!
85— CO P27 <6 91— co
e8¢ PD1 PaD «—>7 %0fe— POt
© o1 P31 <—>8 wl— cne
85— CTLA paz <39 s8> cria
ss—> CTLH P33 <—>1 10 87— otih
sa—> cTLs Pa4(iRQT) € 11 86— cTis
8, RCTLP. PaS(IRQ1) € 12 85 &—> RCTLP
82|—> RCTLN PaS(IRQT) <31 13 86— RoTIN
81 PCOTPZ pa7 <314 o5 — poorTPZ
80/¢— CIF P1s <315 l— cre
78)¢— CIR POOIFF1S <—>1 16 o1 l— o
78— VRI Pat/PwMz <—{ 17 MN6755486/675556 sole— va1
77— VRO Po2 <318 s vro
a AVSS P <> 19 s Avss
75{e—— PCIVPG Pos <320 77le— pouvee
Tafe—— PFG pes <121 76— prG
73fe—— AFGH pos <—> 22 7le— aro1
72[¢—— PC2AFG2 PO7(TCO3Y) < 2 74— poainFGe
71e—— PCaALT PDO <> 24 73le—— poamLT
7olé—— PCARLS JRST —> 25 72l posmLS
69¢—— PCSIPGMM Ex1 —>{26 71 le— pospamm
6Bjc—— PC/AVMM PBOTCI3 —> 27 70— posrAvIMM
7[¢—— VSYN PBYIRQD —! sole— vsvN
[¢— pBa/IRQT Pao <> le— paanmar
[<—— PBODENV pg1 <> 7 le—— promENY
fe—> PB2HAMP P2 <1 66— pB2HAMP
6263(¢——> PBI/ROTA NG ——] 5 K—> PBUROTA

QFP124-P-2828

QFP128-P-1818

NG : Nothing connected with terminal.

See the next page for electrical characteristics.
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K Electrical Characteristics
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Supply Current

Operating Supply Current | IDD1 |fosc=16M, STBH (ANACNT, #A9)='01" 30 | 50 | mA
illation halt, No |
Supply Current at STOP | 1DD2 Oscillation halt, No load 10 | uA
STBH (ANACNT, #A9)="00"
VDD=3V, XI=32kHz,
Supply Current at SLOW | 1DD3 3 2kHz 250 | 500 | pA
STBH=0, No load
Supply Current at HALT | 1DD4 VDD=3V, XI=32kHz, 5 | 10 | A
STBH=0, No load

A/D Converter Characteristics

(Ta=25+2°C, VDD=5.0V, VSS=0V)

A/D Conversion Absolute Error +3 | LSB
A/D Conversion Relative Error +3 | LSB
A/D Conversion Time fosc=16MHz 3.25 us
Analog Input Voltage 0.5 45 v

(Ta=25°C, VDD=5.0V, VSS=0V)
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1 MN675567 / 47

M Type MN675567 / 47

IROM (x8-hit) 72K / 56K

TRAM (x8-bit) 2048 /1536

N Minimum Instruction Execution Time  With Main Clock operated 0.25ps (at 4.0 to 5.5V, 16MHz)
With Sub-clock operated 122ps (at 2.7 to 5.5V, 32.768kHz)

| Interrupts «RESET Runaway eExternal0,1,2,3 eCylinder FG CapstanFG «HSW «VSYNC
» General-use Capture  Free Running Counter  CTL, JOG, AVBUS e Winding Reel FG
« Feeding Reel FG « Timer 0to 5 * Synchronous Output e Continuous Synchronous Output < DMA
« Direction Detection  Serial 0, 1D

I Timer Counter Timer Counter 0 : 16-bit x 1

Clock Source ................. System Clock, 1/32 of OSC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Event Count, Synchronous Serial Clock Generator)

Clock Source ................. System Clock, 1/12, 1/16 of OSC Oscillation Clock, AFG Frequency Dividing
Signal
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Event Count, Input Capture, Synchronous Interrupt function)
Clock Source ................. System Clock, 1/32, 1/48 0SC Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 2, DCTL Signal Edge,
Bit Counter Underflow for Shift Register,
Coincidence of Compare Register and Shift Register

Timer Counter 3 : 16-bit x 1 (Timer Output, Event Count, Serial Index Search)
Clock Source ................. System Clock, 1/32 of OSC Oscillation Clock, TC13 Input
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Linear Time Count)
Clock Source ................. 1/32 of OSC Oscillation Clock, CTL Signal
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 30-bit x 1 (Clock, Buzzer Output)

Clock Source ................. System Clock, XI Oscillation Clock 1/768, 1/256, 1/96, 1/32 of OSC Oscillation
Clock

Interrupt Source ............ Overflow of Timer Counter (Interrupts for second, minutes, and hours are
available.)

Watchdog Timer : 19-bit x 1 (Watchdog)
Clock Source ................. 0SC Oscillation Clock, X! Oscillation Clock,
Interrupt Source ............ Watchdog Timer period 65.6ms (fosc=at 16MHz), 128ms (XI=at 32kHz)

I serial Interface

182

Serial 0 : 8-bit x 1 (Synchronous Type) (Simple I%C function)
Clock Source ................. 1/4,1/32, 1/64 of System Clock,
1/2 of Timer Counter 1, SBTO Pin Input

Serial 1 : 8-bit x 1 (Synchronous Type) (Simple I2C function)
Clock Source ................. 1/4,1/32, 1/64 of System Clock,
1/2 of Timer Counter 1, SBT1 Pin Input



MN675567 /47 O

H'1/0 Ports[1/0 64 + Joint use : 32
Input 27 | » Jointuse: 9
Output 4
Iap 8-bit x 12ch (without S/H)
Ip/A 13-bit x 2ch
Irwm 8-bit x 2¢ch (Repetition Cycle 32s, at 16MHz), 14-bit x 1ch (Repetition Cycle 1.024ms, at 16MHz)
KicR 18-bit x 4ch, 16-bit x 4ch
Tocr 16-bit x 3ch
TFGICR 11-bit x 3ch
| Simple Remote-control Reception Function General-use capture circuit (IRQ 0 input)
| Special Ports Real Time Output (8 (with DMA function), 4 (4-state Synchronous Output), 8 (2-state Synchronous Output)),
CTL Amp, FG Amp etc. built-in, DMA, Reel FG Input
I Notes VISS/VASS Detector function
IPackage QFP100-P-1818
Support Tool
K in-Circuit Emulator Mr. ICE /1860 (made by Computex Co. Ltd.)
| Piggyback Use EP67557 as piggy in QFP100-P-1818 package.
K EPROM built-in Type Use MN67P5577 [ES (Engineering Sample) available] in QFP100-P-1818 package.
I Pin Configuration
8
Dé§§8§§%§55§§ gxy
_BLEEC98888882 geeg
iigksfgeididizgeypsgsnnst
DAn%wﬁxﬁﬁ;g%ggggggg&%%sz%ﬁgggie%ms(ocm]/KEYe
ALS(P97) —>| 77 49> P14(OCR1)/KEY4
RLT(P96) —>|78 48 [€——> P15(0CR1)/KEY5
IRQ2(PB2) —>( 79 47l&—> P16(OCR1)/KEY8
ADS/IRQ3/AFG2/(P95) —>|80 46 [&———> P17(OCR1)/KEY7
PGMM(P94) ——>{ 81 45[&——> (P30) /JOGA
VSYN(P93) —>|82 44 <—> (P31) JOGB
AFG1(P92) ——>| 83 43je——> (P32) /BUZ
‘;:2{:?; 33455 o;::?;)rmww
AVSs ——86 40 [——> X0
v <:>‘5:’ MN675567/47 e R
RCTLN €<——| . 89 37——> 0SCO
RCTLP <——{90 36 [<—— 0SCl
PB1 ——>| 91 35— VDD
PBO ——>{92 34l >p34
CTLA ——>{ 98 3B&e— sXI
cTLG 94 32 &e—> P20
co<—| % 31e—> P21
w1168 <3 5 eps
AD10(P62) <—>|% 28 le—>p24
AD9(P61) <> 99 27e—> P25
ADB8(P60) %-OOO 26 K—>P26

SPG/OCRO)
SPG/OCRO)

P76|
P75(
P74(
P73
P72
P71

QFP128-P-1818

See the next page for electrical characteristics.182
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K Electrical Characteristics
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Supply Gurrent

Operating Supply Current IDD1 |fosc=16M, STBH (ANACNT, #A9)='01"' 30 | 50 | mA
Supply Current at STOP IDD2 Oscillation halt, No load 10 | pA
STBH (ANACNT, #A9)="'00'
VDD=3V, XI=32kH
Supply Current at SLOW IDD3 , XI=32ktiz, 250 | 500 | pA
STBH=0, No load
VDD=3V, XI=32kHz,
Supply Current at HALT IDD4 z 5 10 | pA
: STBH=0, No load

A/D Converter Characteristics

(Ta=25+2°C, VDD=5.0V, V§S=0V)

A/D Conversion Absolute Error

A/D Conversion Relative Error +3 | LSB
A/D Conversion Time fosc=16MHz 3.25 us
Analog Input Voltage 0.5 45 \Y

(Ta=25°C, VDD=5.0V, VSS=0V)
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MN10100 Series

The MN10100 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 100 ns (5 V).

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

Features
o Efficiency of C-based ROM code: Assembler rate 1 or less
® High-speed instruction processing: 100 ns
® Linear address space: 256 kB
© [dentical architecture for 32- and 16-bit microcomputers
e D option functions MN10100 Series
Hardware task switching (Max. 4 task)
16-bit multiplication
ROM collection
Etc.

[lV] o [T
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1 MN101C01C /01D

T Type

MN101C01C (under development) /01D

T ROM (x8-hit)

48K/64K (External memory can be expanded)

T RAM (x8-bit)

2048/2048 (External memory can be expanded)

N Minimum Instruction Execution Time

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

K interrupts

*RESET e Watchdog < External 0 eExternal 1 eExternal 2 e External 3 «External4 e Timer 0
eTimer1 eTimer2 eTimer3 eTimerd4 eTimer5 eClock Timer o Serial0 < Serial 1 e Serial 2
 Automatic Transfer finish  A/D Conversion finish

N Timer Counter

Timer Counter 0 : 8-bit x 1 (Square-wave/8-hit PWM Output, Event Count, Generation of Remote Control Carrier)
Clock Source ................. 1/1, 1/4 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Register 0

Timer Counter 1 : 8-bit x 1 (Square-wave Qutput, Event Count, Synchronous QOutput Event)
Clock Source ................. 1/16, 1/64 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input
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 Qutput, Event Count, Synchronous Output Event)
Clock Source ........cc...... 1/1, 1/4 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input
Interrupt Source ............ 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 ... 1/4,1/16 of System Clock, 1/1 of OSC Oscillation Clock, 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 ................. 1/4,1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Register 4

Time Base Timer (One-minute Count Setting, Five independently operable 8-bit Timer Counter)

I serial Interface

Clock Source ................. 1/4 of System Clock, 1/1, 1/8192 of OSC Oscillation Clock, 1/1, 1/8192 of XI
Oscillation Clock
Interrupt Source ............ Goincidence with Gompare Register 5, 1/8192 Prescaler Overflow
Watchdog Timer
Clock Source ........cc...... 1/131072, 1/524288, 1/2097152 of System Clock (Mask Option)
Serial 0 : 8-hit x 1 [Synchronous Type/Simple UART(Half-duplex)]
Clock Source ................. 1/2,1/4, 1116 of System Clock
1/2 of Timer Counter 3

Serial 1 : 8-bit x 1 (Synchronous Type)
Clock Source ................. 1/2,1/8, 1/64 of System Clock
1/2 of Timer Counter 3

Serial 2 : 8-bit x 1 (Synchronous Type/Simple I:C)

Clock Source ........cc.ue 1/1,1/2, 1/4 of System Clock
1/2 of Timer Counter 0
| 1/0 Ports | 1/0 57| «Jointuse e Pull-up Resistor available * Input/Output selectable (bit unit)
Input 13| Jointuse e Pull-up Resistor available
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T A/D Inputs 10-bit x 8ch (with S/H)
| Special Ports Buzzer Output, Remote Control Carrier Signal Output, High-current Drive Port
| Package QFS080-P-1414

N Electrical Characteristics

Supply Current
P 1 Symbol Conditi Limit Unit
argme er ymbo | ondition | i Ty, TWiax. n‘
0 ting Sunply C i IDD1 fosc = 20MHz, VDD = 5V 60 | mA
peraling supply burent oo fx = 32kHz, VDD = 3V 100 | pA
Supply Current at HALT IDD3 fx = 32kHz, VDD = 3V 8 YA
Supply Current at STOP IDD4 VDD =5V 2 pA
Support Tool
I In-Circuit Emulator PX-ICE101C + PX-PRB101C01D
T EPROM built-in Type Use MN101CPO1D [ES (Engineering Sample) available] in QFS080-P-1414 package.
I Pin Configuration
seps s;9§§E
2vzeiilMulNEEEEEEEERIGIE

60 &—> P63,
59 [&—> P62,
58 &<—>P61
57 |&—> P80,
56 <—>P54,
55 &—>P53,
54 K——>P52
53 &—>P51
52 &—> P50,
51 k—> P47,
50 —>P46
49 (&—> P45,
48 k—>Pa4
47 &——>P43 KEY3
46 f&—> P42,
45 [k—>P41
44 &—> P40,
43 &—> P37,
42 K——>P36,
41 g—> P35,

P64,A4 <—> 61 40 [&—> BT.P34
P65,A5 <—>1 62 39 |<—> BR.P33
P66,A6 <—>{ 63 38 [¢<—> SBT2,P32
P67,A7 <——>{ 64 37 |&—> SBI2.P31
P70,AB <——>{ 65 36 [¢«—> SBO2,P30
P71,A9 <—>{66 35 |[¢<—— IRQ4.P24
P72,A10 €<—>{67 34 |<— IRQ3,P23
P73,A11 «—>{68 33 [<—— IRQ2,P22
P74,A12 <—>{69 32 |¢é—— SENSIRQ1 P21
P75A18<—>{70 31 |&—— IRQO.P20
P76,A14 <—>{T71 MN101C01D 30 |&<—> TMAIO P14
P77,A15 <—>{72 29 &—> TM3I0.P13
P87,LED7,D07 €«<—> 73 28 [&—> TM2I0,P12
P86,LEDB,D6 <—>{ 74 27 K—> TM1IO,P11
P85,LEDS5,D5 <—>{75 26 [€&—> RMOUT, TMOIO.P10
PB4,LED4,D4 <—>{ 76 25 |¢—— RST P27
P83,LED3,D3 <—>{77 24 [€—> DK,BUZZER,P06
P82,LED2,D2 <—>{ 78 23 |<—> SBT1,P05
PB1.LED1,D1 €«—>{79 22 [¢—> SBI1,P04
PB0,LEDD,DO €——>80 21 [&—> SBO1,P03
A mTwonoe 2 ¥R2FTOON0 g
bEFRR22487088087288¢8¢
£S5-dgs8ssE” 00 33 S
ZzzzzzZzz> 2 0@
LT L C <X € C LT ‘% (27}
7

QFS080-P-1414
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1 MN101C027

T Type

MN101C027

I'ROM (x8-bit)

16K (External memory can be expanded)

I RAM (x8-bit)

512 (External memory can be expanded)

I Minimum Instruction Execution Time

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

Winterrupts

¢ RESET e Watchdog < External 0 e External1 eExternal 2 e External 3 e External4 e Timer 2
*Timer3 eTimer4 eTimer5 eClock Timer e Serial0 e Automatic Transfer finish
 A/D Conversion finish

N Timer Counter

Timer Counter 2 : 8-bit x 1 (Square-wave/8-bit PWM Output, Event Count, Synchronous Output Event)
Clock Source .........o....... 1/1, 1/4 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input
Interrupt Source ............ 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 .........ou.... 1/4, 1/16 of System Clock, 1/1 of 0SC Oscillation Clock, 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 ................. 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input
Interrupt Source Coincidence with Compare Register 4

Time Base Timer (One-minute Count Setting, Five independently operable 8-bit Timer Counter)

Clock Source ................. 1/4 of System Clock, 1/1, 1/8192 of 0SC Oscillation Clock, 1/1, 1/8192 of XI
Oscillation Clock
Interrupt Source ............ Coincidence with Compare Register 5, 1/8192 Prescaler Overflow
Watchdog Timer
Clock Source ................. 1/131072, 1/524288, 1/2097152 of System Clock (Mask Option)
K serial Interface Serial 0 : 8-bit x 1 [Synchronous Type/Simple UART(Half-duplex)]
Clock Source ................. 1/2,1/4, 1/16 of System Clock
1/2 of Timer Counter 3
K1/0 Ports|1/0 41| «Jointuse:37 o Pull-up Resistor available e« Input/Output selectable (bit unit)
Input 13| - Jointuse e Pull-up Resistor available
A/D Inputs 10-bit x 8ch (with S/H)
ISpeciaI Ports Buzzer Output, Remote Control Carrier Signal Qutput, High-current Drive Port
N Package LQFPOB4-P-1414
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N Electrical Characteristics

Supply Current
. Parameter |
N “fosc = 20MHz, VDD = 5V 60 | mA
Operating Supply Current
IDD2 fx = 32kHz, VDD = 3V 100 | pA
Supply Current at HALT IDD3 fx = 32kHz, VDD = 3V 8 pA
Supply Current at STOP 1DD4 VDD =5V 2 pA
Support Tool
K in-Circuit Emulator PX-ICE101C + PX-PRB101G027
N EPROM built-in Type Use MN101CP02D [ES (Engineering Sample) available] in LQFP064-P-1414 package.
I Pin Configuration
EErpze2z23=95ipe
AM2PTA €— 312 F € 9ILITLEBB5883 8 o
A13,P75 €«—>{50 3206—> P50,WE
A14,P76 €<—> 51 31— P24, RQ4
A15,P77 €<—> 52 30/<— P23,IRQ3
LED7,D7,P87 <—>53 29/<— P22 IRQ2
LED6,D6,P86 <—>1 54 28| P21,IRQ1,SENS
LEDS5,D5,P85 <—>|55 27/ P20,IRQ0
LED4,D4,P84 <—> 56 26[€—> P14,TM4IO
LED3.D3,P83 <—> 57 MN101C027 25[&—> P13, TM3IO
LED2,D2,P82 <—>58 24[&—> P12,TM2I0
LED1,D1,P81 €—>159 23— P11
LEDO,DO,P80 <—>| 60 22K—> P10,RvMOUT
VREF- 61 21[&—— P27,RST
ANO,PA0 —>{ 62 20— P06,BUZZER.DK
AN1,PA1T —>163 19[&—> P05
AN2,PA2 ——>1 64 18&—> P04
enowoozenzee T8

PA3 ——>(1
PA4 —>{2
PA5 —>| 3
PAS —> 4
PA7 —>{5

AN3,
AN4,
ANS,
AN,
AN7,

P00,SBOO, TXD €—>|
P01,SBI0,RXD €<—>|
P02,SBTO €|

LQFP064-P-1414
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1 MN101C039 / 03A

B Type

MN101C039 / 03A

I ROM (x8-bit)

24K/32K (External memory can be expanded)

T RAM (x8-bit)

1536/1536 (External memory can be expanded)

I Minimum Instruction Execution Time

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

N interrupts

¢ RESET e+ Watchdog e External 0 eExternal 1 e External2 e External 3 e External4 e Timer 2
*Timer3 eTimer4 eTimer5 e<Clock Timer <Serial0 e Serial 1 <« A/D Conversion finish

K Timer Counter

Timer Counter 2 : 8-hit x 1 (Square-wave/8-bit PWM Qutput, Event Count, Synchronous Output Event)
Clock Source ................ 1/1, 1/4 of System Clock, 1/1 of XI Oscillation Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Register 2

Timer Counter 3 : 8-hit x 1 (Square-wave Output, Event Gount, Generation of Remote Control Carrier, Serial 0 Baud Rate Timer)
Clock Source ................. 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Register 3

Timer Counter 2, 3 can be cascade-connected.

Timer Counter 4 : 16-hit x 1 (Square-wave/16-bit PWM Output, Event Count, Synchronous Output Event, Input Capture)
Clock Source ................. 1/4, 1/16 of System Clock, 1/1 of OSC Oscillation Clock, External Clock Input
Interrupt Source ............ Coincidence with Gompare Register 4

Time Base Timer (One-minute Count Setting, Five independently operable 8-bit Timer Counter)

K serial Interface

Clock Source ................. 1/4 of System Clock, 1/1, 1/8192 of 0SC Oscillation Clock, 1/1, 1/8192 of XI
Oscillation Clock
Interrupt Source ............ Coincidence with Compare Register 5, 1/8192 Prescaler Overflow
Watchdog Timer
Clock Source ........co....... 1/131072, 1/524288, 1/2097152 of System Clock (Mask Option)
Serial 0 : 8-bit x 1 [Synchronous Type/Simple UART(Half-duplex)]
Clock Source ........c.evv... 1/2,1/4, 116 of System Clock
1/2 of Timer Counter 3

Serial 1 : 8-bit x 1 (Synchronous Type)
Clock Source ................. 1/2,1/8, 1/64 of System Clock
1/2 of Timer Counter 3

N0 PorisI/0

57

« Joint use * Pull-up Resistor available * Input/Output selectable (bit unit) e Pull-down Resistor partially available

Input 13 | « Joint use e« Pull-up Resistor available e Pull-down Resistor partially available
Iap Inputs 10-bit x 8ch (with S/H)
| JTA)) 52 Segment 4 Common e Static, 1/2, 1/3, 1/4 Duty
0 Special Ports Buzzer Output, Remote Control Carrier Signal Output, High-current Drive Port
N Package QFP100-P-1818B
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N Electrical Characteristics

Support Tool

Supply Current
P t Symbol Conditi Himit Unit
i
arameter ymbo ondition Min. | Typ. | Max, n

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

Operating Supply Current
IDD2 fx = 32kHz, VDD = 3V 100 | pA
Supply Current at HALT IDD3 fx = 32kHz, VDD = 3V 8 pA
Supply Current at STOP IDD4 VDD =5V 2 uA

K In-Circuit Emulator

PX-ICE101C + PX-PRB101C01D

K EPROM built-in Type

Use MN101CP03D [ES (Engineering Sample) available] in QFP100-P-1818B package.

I Pin Configuration

LY oar-o
8608388883 xxxxxq85883e2xe
SrAdgT B OE N OUTOA - ON GBI SN =S
S BIBBBERERINNIREEB83I 88803
fadeaaaaaaagaaaaeedaaded
W EN S PSS "I T UGN IF O NG T HON B
CERNARB L BIBEHEBRLTLILELEELS
JORCRONONONONONONONONGRONOEONONONONONGNO NONONONO NG
wowwww W w W w W oww W W Ww W w W Ww
DDODDOODDDNDONDONDNDDDNDNDNDDDHDNNDOD
R R R R R R RN
RIPRERe885883383858333858838856
SEG24 «<—76 50 l«——> LED4,SEGE0,A17,P54
SEG23 €<——77 49 l<—> LED3,SEG51,A16,P53
SEG22 «<——{78 48 [«—> LED2,CS,P52
SEG21 <——{79 47 |&—> LED1,RE P51
SEG20 «——]80 46 l€—> LEDO.WE.P50
SEG19 €<—81 45 le—> P32
SEG18 €——|82 44 |&—> P31
SEG17 <——(83 43 le—> P30
SEG16 <——]{84 42 |&—— IRQ4.P24
SEG15 <——185 41 |&— IRQ3 P23
SEG14 <—{86 40 [&—— IRQ2.P22
SEG13 €87 MN101C039/03A 39 |&—— SENS,IRQ1,P21
SEG12 <—{88 38 |&—— IRQO,P20
SEG11 <——{89 37 le—> TMAIO.P14
SEG10 €<——9%0 36 l&—> TM3IO.P13
SEGY €91 35 le—> TM210,P12
SEG8 <——|92 34 K—> P11
SEG7 <——|93 33 l&—> RMOUT.P10
SEGE <——(94 32 |&—> RSTP27
SEGS <——95 31 |&—> DK.BUZZER,P06
SEG4 €<——{9 30 [&—> SBT1P0S
SEG3 €——(o7 20 [€—> SBI1.PO4
SEG2 <——{98 28 )<—> SBO1.PO3
SEG1 €<——|99 27 |&—> $BTO.PO2
SEG0 <——100 O 26 |<—> RXD.SBIO.PO1
~famToworoo 2 ¥2IRee25 838
QIO N S ONSAROQ 2D YR IVOrn + g
EEE20008058 8edagdiddsst
©Cooo S gzg8¢2222:278
E S S o
Sroa oy w o~ @«
> > > > > > > > o
GoLoooow 8
X X ¥ X X X X X =
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The MN10200 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 nsec 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 reaitime
performance.
Features
® 16-bit architecture
1-bit minimum instruction code -- 100 nsec minimum instruction
execution time (at 20 MHz)
® Ejegant 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 -- <p>ITRON*-specification realtime 0S
* ITRON is an abbreviation of "Industrial TRON."

M Applications

GU P W inin
G [ =

020 blt
SERIES

MN10200 Series

MN10200 Series




1 MN1020003

K Type

MN1020003

T'ROM (x8-hit)
RAM (x8-bit)

Maximum 16M in total (In-built RAM 1K, Special Register 1K Reserve Space 2K included)
External ROM, RAM

K Minimum Instruction Execution Time

With Main Clock operated 122ns (at 4.75 to 5.25V, 16.39MHz)

| Interrupts *RESET «NMI eExternal1to5 e Timer0to 6 (12 factors) «A/D e Serial Reception
« Serial Transmission
N Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count)

Clock Source ......ccveeeeee 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source Underflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count)
Clock Source .......ceu...... 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)
Clock Source .....ccveeenee 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 2

Timer Gounter 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)
Clock Source ... 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Event Count, Input Capture (3), Synchronous Output
(1-bit x 1ch), PWM Output)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input (2)
Interrupt Source ............ Capture/Compare x 2

Timer Counter 5 : 16-bit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output
(1-bit x 1ch), PWM Output)
Clock Source ......ccceeene. 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Capture/Compare x 2

Timer Counter 6 : 8-hit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output
(1-bit x 1ch), PWM Qutput)
Clock Source ......... ....1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Capture/Compare x 2

Prescaler Counter x 2

Timer Counter 0,1,2,3 can be cascade-connected every 8-hit. (Max. 32-hit)

I serial Interface

Serial : 7,8-bit x 1 (Synchronous Type) (Joint use with UART)
Clock Source ................. Receive : SBTO Pin Input, Transmission : Timer 2,3

UART x 1 (Joint use with Serial)

H1/0 Ports [High Voltage 1/0

|35

« Jointuse : 35 Input, Output selectable : 35 (by-bit),
« Specifited pull-up Resistor available (Software Programmable) : 27

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

Trwm 16-bit x 2ch, 8-bit x 1ch (Number of PWM, ICR and OCR channels depends on combination type)
Nicr (16-bit x 2ch)

Tocr (16-bit x 2ch)

I Package QFS080-P-1414
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N Electrical Characteristics

Support Tool

A/D D/A Characteristics

Limit
Parameter Symbol Condition Win. | Typ. | Max. Unit
A/D Conversion Absolute Error VREFH=5V, VREFL=0V +3 | LSB
A/D Conversion Time fosc1=16.39MHz 4.88 us
VREFH AVDD| 2
Reference Input Voltage VREFH>VREFL
VREFL AVSS Y
Analog Input Voltage VIA VREFL VREFH| V
(Ta= +25°C, VDD=5.0V, V§S=0V)
Supply Current
. Limit .
Parameter Symbol Condition Win. | Typ. | Miax. Unit
Input voltage level VDD or VSS
Operating Supply Current DDA 75 | mA
fosc1 = 16.39 MHz output release
Pin with pull-up resistor is open
Supply Current at STOP IDD3 | Al otherinput pins and Hi-z state input/output 30 A
pins are apply simultaneously VDD or VSS level
fosc1 = 16.39 kHz
Pin with pull-up resistor is open
Supply Current at HALT IDD4 All other input pins and Hi-z state input/output 30| mA
pin are simultaneously applied VDD or VSS levell

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE102B00 + PX-PRB1020003

 Pin Configuration

=4
< w
B0l 02¥ 20w rn8eusoy
LTI
P41/A17 &> ‘an 7978 77 70 75 T 75 T2 71 70 69 88 67 90 55 04 3 82 gigol 5 At
P42/A18 £&—>2 59 |-——> A0
P43/A19 <—>(3 58[c—— VSS
NMI/PO0 €—> 4 57 |<—> D7
IRQ1/POT &<—>(5 56 [<—> D6
TRQ2/PO2 <—>( 6 55 &——> D5
IRQ3/PO3 <—>{7 s4lc—> D4
TRQ4/P04 <—>{ 8 53 [<—> D3
TRQ5/POS <> 9 52(<—> D2
NAD-TRG/P06 <—>| 10 51 j&—> D1
SYSCK e} 11 MN1020003 sol— > Do
MMODEQ ——>| 12 49 &——> P37/NSBI
MMODET ——>| 13 48 1&——> P36/NSBO
NRST ——>| 14 47 K—> P35/INSBT
X1 —>{15 46 l<—> P34/TCIO6B
XO &— 16 45 f&——> P33TCIOBA
Ves «— 17 44 [&——> P32/TCIO5B
OSCT——>18 43 [&——> P31/TCIO5A
0SCO<— 19 42— P30/TCI4C
VDD ——>| 2021 02 2 00 35 56 2 31 33 35 37 33 411&—> P27/TCI04B

AVSS ——>|

TCIO0/
TCIO1

P20 <—>|%
P21 <—>|
P22 <——>(8
P23 <—>|
P24 «—>I8
P25 <—>|
P26 <—>|8

TCI102
TCI3;
TCO3,

TC4CK;

TCIO4A;

QFS080-P-1414
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1 MN1020004A

K Type

MN1020004A

W ROM (x8-bit / x16-bit)
RAM (x8-bit / x16-bit)

Maximum 16M in total (Special Register 1K, Reserve Space 3K included)
External ROM, RAM

I Minimum Instruction Execution Time

With Main Clock operated 122ys (at 4.5 to 5.5V, 16.39MHz)

N interrupts

¢ RESET «Watchdog e Timer Counter0to5  Timer Counter 6to 7 * Timer Counter 6 to 8 Compare
Capture A Timer Counter 6 to 8 Compare Capture B * ATC ch 0 to 3 Transfer finished e External 0 to 3
« Serial ¢h 0, 1 Transmission * Serial ch 0, 1 Reception « Key Input (OR)  A/D Conversion finish

N Timer Counter

196

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count, Two 8-bit Prescalers built-in)
Clock Source .....ccvvunnee 1/ (1 to 256) of System Clock, 1/4 of Xl Oscillation Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Gount, Synchronous Output (4-bit x 2ch), Two 8-bit
Prescalers built-in, ATC Start up)
Clock Source .....cccouene.. 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source ............ Underflow of Timer Gounter 1

Timer Counter 2 : 8-bit x 1 (Timer Qutput, Event count, Two 8-bit Prescalers built-in, A/D Conversion
Start up)
Clock Source ....ccceen.... 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source ............Underflow of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Timer Output, Event count, UART Baud Rate Generator (2ch), Synchronous
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in)
Clock Source .......ocuu.... 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator (2ch), Synchronous
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in, Self Reflesh Start up)
Clock Source ..o 1/ (1 to 256) of System Clock
Interrupt Source ............ Underlow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (Event count, Two 8-bit Prescalers built-in, Reflesh Start up)
Clock Source ......ccoeeu.... 1/ (1 to 256) of System Clock, 1/4 X| Oscillation Clock
Interrupt Source ............ Underflow of Timer Counter 5

Timer Counter 6 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function,
2-Phase Encoder Input, ATC Start up)
Clock Source .....oceeue.e. 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 6

Timer Counter 7 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function,
2-Phase Encoder Input)
Clock Source ........cceu.e.. 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 7

Timer Counter 8 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output,
Synchronous Output (4-bit x 2ch), ATC Start up)
Clock Source ........eeue.ee 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Gompare
Capture B or at Capture

Timer 0, 1, 2, 3, 4, 5 can be cascade-connected every 8-bit unit. (maximum 48-hit)



MN1020004A O

N serial Interface

Serial 0 : 7,8-hit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish)
Clock Source ................ 1/8 of Timer Counter 3, 1/8 of Timer Counter 4

Serial 1:7,8-hit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish)
Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4

UART x 2 (Joint use with Serial)

H1/0 Ports[1/0

Support Tool

N

e Joint use : 49 < Input/Output selectable : 49 (by-bit)

« Specifited pull- up Resistor available : 24 (Software Programable)

K in-Circuit Emulator

PX-1CE102B00 + PX-PRB1020004

I Pin Configuration

o
xR
&&
rewrs
LRES G
CodimboNER 2
<<22QLEa o pnsnasgh
i dion-008838858¢
90090000 aLadad L

NC

<— Vss
§&——0sCI
[&—— VoD
&> X0
[E——XI
——> svsCLK
&> TC!
Kk—>TC
8&—>TC
—>TC

8 [——>0sco

A28 <37 0 97 95 o 93 91 8 87 85 5 a1 & 75 [€—> P52/IRQ2/TC108B
A22 <32 74 &——> P51/IRQ1/TCLO7B
A2l <33 78[&—> P50/IRQU/TC1088
A20 <—>4 72[&—> P43/SBO1
A19 <5 71— P42/SBI1
A18 €—>6 70 [&—> P41/SBO0
A17 37 69 [&—> P40/SBI1
A16 <8 68 [<—> P37/RTOB3/AD7/TCI7C
Af5 <39 67 <> P36/RTOB2/ADBITCIEC
Al4 €110 66 [<—> P35/RTOB1/ADS
A13 €311 65[<—> P34/RTOBO/AD4
Al2 €312 64 [€——> P33/RTOA3
A1 <113 MN1020004A 6 K—> P32RTOAZ
A0 <> 14 62 [€—> P31/RTOA1
A9 <—>{15 61 &> P30/RTOAQ
A8 €16 60 [&—— AVSS
A7 S—>17 59 [&—— AVDD
A6 <—>{18 56 [<—> P23/AD3
A5 <—>(19 57 K——> P22/AD2
A4 <> 20 56/<—> P21/AD1
A3 <21 55 [<—> P20/ADO
A2 &—>22 54 [&—— WORD
Al <23 53— BUSGT
RO <> 2¢ 52— BUSRQ
RE <—>{2526 21721829 30T azfajas 308 40, 42 4 46 a8 495051% RST
IS rI AN TN ORNR RO NO T VWS NS R0
BES2883885838252222[ER1BRAES
gEeEEERe SRR B
ERIERE
ey
-

QFH100-P-1414 / TQFP100-P-1414

NC : Nothing connected with pin.

See the next page for peripheral function, Package and electrical characteristics.
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8-bit x 8ch (with S/H)

l PWM 16-bit x 3ch (Number of PWM, ICR and OCR channels depends on combination type)
Nicr (16-bit x 3ch)

Nocr (16-bit x 3ch)

K special Poris 4 (Synchronous) x 2ch Usable as 8-bit

l Notes DRAM Refresh Controller built-in, Data Bus Width ; 8 or 16-bit selectable

| Package QFH100-P-1414 / TQFP100-P-1414

K Electrical Characteristics

198

All other input pins and Hi-z state input/output
pin are simultangously applied VDD or VSS level

A/D Characteristics
’Pa;’ame’ter”&,. SVmbql s Qundftlgn [win, [ Ty, (W |
A/D Conversion Absolute Error T ' AVDD;5V, AVSS:OV +3 LSB
A/D Conversion Time 4.0 us
Analog Input Voltage VIA AVSS AVDD| V
(Ta=-20 to +70°C, VDD=4.5 to 5.5V, VSS=0V)
Supply Current
Lol o o T T TR T
' Input voltage Ievél VDD or VSS N '
Operating Supply Current IDD1 60 | mA
fosc1 = 16.39 MHz output release
Pin with pull-up resistor is open
Supply Current at STOP IDD3 All other pins and Hi-z state input/output 30 | pA
pin are simultaneously applied VOD or VSS level
fosc1 = 16.39 kHz
Pin with pull-up resistor is open
Supply Current at HALT IDD4 30 | mA

(Ta=~20 to +70°C, VDD=5.0V, VSS=0V)
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1 MN1020407

N Type

MN1020407 [ES (Engineering Sample) is available]

I ROM (x8-bit)

32K (External memory cannot be expanded)

I RAM (x8-bit)

1K (External memory cannot be expanded)

I Minimum Instruction Execution Time

122ns (at 4.5 to 5.5V, 16.39MHz)

K interrupts

«RESET Watchdog e Timer Counter 2 to 5 « Underflow of Timer Counter 0

« Timer Counter 1 Compare Capture A * Timer Counter 1 Compare Capture B« External 0 to 3
« Serial ¢ch 0.1 Transmission e Serial ch 0, 1 Reception ¢ A/D Conversion finish

« Coincidence with Timer Counter 0, Base Register

N Timer Counter

Timer Counter 0 : 16-bit x 1 (Inverter control, PWM Output)
Clock Source ................. 11, 1/2, of System Clock
Interrupt Source ............ Coincidence with Base Register or Underflow

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, PWM Qutput, Up Down function,
2-Phase Encorder Input)
Clock Source ................. 1/2 of 0SCI Oscillation Clock, TCIO1B Pin Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture
Coincidence with Compare Capture B or at Capture

Timer Counter 2 : 8-hit x 1 (Timer Output, Event Count)
Clock Source ................. 1/2 of 0SCI Oscillation Clock, TCI02 Pin Input
Interrupt Source ............ Underflow of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, AD Conversion Startup)
Clock Source ................. TCI03 Pin Input, 1/2 of 0SCI Oscillation Clock
Interrupt Source Underflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (UART Baud Rate Generator(2ch), Synchronous Serial Clock Generator (2ch))
Clock Source ...... ....1/2 of OSCI Oscillation Clock, Timer 2 Output, Timer 3 Output
Interrupt Source ............ Underflow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (UART Baud Rate Generator (2ch), Synchronous Serial Clock Generatdr (2ch))
Clock Source ................. 1/2 of 0SCI Oscillation Clock, Timer 2 Output, Timer 4 Output
Interrupt Source ............ Underflow of Timer Counter 5

Timer 2, 3, 4, 5 can be cascade-connected by 8-bit unit. (Maximum 32-bit)

N serial Interface

Serial 0:7, 8, 9-hit x 1 (Joint use with UART, Only at 8-bit Trasfer direction of MSB/LSB selectable,
Start Condition function)
Clock Source ................. 1/8 of Timer Counter 4, 1/8, of Timer Counter 5, 1/1, 1/2,1/8,1/32, 1/128, 1/256
of System Clock

Serial 1:7, 8, 9-bit x 1 (Joint use with UART, Only at 8-bit Trasfer direction of MSB/LSB selectable,
Start Condition function)
Clock Source ................. 1/8 of Timer Counter 4, 1/8, of Timer Counter 5, 1/1, 1/2, 1/8, 1/32, 1/128, 1/256
of System Clock

UART x 2 (Joint use with Serial)

N'1/0 Poris[1/0 52| «Joint use : 20 « Input/Qutput selectable : 52 (by -bit) « Pull-up Resistor available
(Software Programable) : 38 « LED Driver : 6 (10mA)  Photo Coupler Driver : 6 (15mA)
Input 16| < Joint use: 8 Dedicated : 8
I'A/D Inputs 8-bit x 8ch (with S/H)
Trwm 16-bit x 2ch
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Ticr

(16-bit x 1ch)

Tocr

(16-bit x 1ch)

K Notes

Inverter control circuit, three phase 6 outputs, triangular wave modulation, built-in power transistor short-
prevention circuit (three 8-bit deadlock timers), function of the force output off by hardware when an
abnormality is detected

N Package
Support Tool

QFP084-P-1818

K In-Circuit Emulator

PX-ICE102B00 + PX-PRB1020407

T EPROM built-in Type

Use MN102P0707 (under development) in QFP084-P-1818 package.

I Pin Configuration

VSS ——>r10 83 81 79 75 73 7 89 67 65 63 NC
TCMO/PE0 <—>| 2 62 |<——VDD
NC —3 61|<——AD7/P47
TOM1/P61 <—>{ 4 60 |<———ADB/P46
TCM2/P62 5 59 |<——ADS5/P45
TCM3/P63 s 58 |<——AD4/P44
TOM4/P64 <—>{ 7 57 |<——AD3/P43
TCMS5/P65 <—>{8 56 |<——AD2/P42
vss —>{o 55 |<——AD15/P57
P24 <—>{ 10 MN1020407 54|<———AD14/P56
P25 <—>{ 11 53 |K<—— AD13/P55
P26 <—>{ 12 52 |<—— AD12/P54
P27 <—>{13 51 |<—— AD1/P41
RTOAO/P70 €<—>1 14 50 ADOP40
RTOA1/P71 <—>{15 49 k—— AVSS
RTOA2/P72 <—> 16 48 f—— AVDD
NMIRQ —>{ 17 47 &—> TXD1/SBO1/P35
RST —>{18 46 [&——> RXD1/SBI1/P34
0SCI ——>{19 45 [&——> TRXC1/SBT1/P33
0SCO €<—— 20 44 |&——> TXDO/SBOO/P32
VDD 12122 e, 26, 28, 00 32 54 36 38 40, 4249 [C—>RXDUSBIOPAT
RRRRRBs-8Bn03839288358883
BLeecERCCREEaR=edgcdil
£88B85588295558 ZERRRR
CoCoor g g g oF [ g
x
[

QFP084-P-1818

NC : Nothing connected with pin.

201



1 MN1021213

N Type MN1021213
T ROM (x8-bit) 90K

I RAM (x8-hit) 3K

I Minimum Instruction Execution Time Processor Mode 200ns (at 2.7 to 3.6V, 10MHz)

(However, a wait setting of 1 wait or more is required for peripheral-function
register access and external memory space access.)

External Expansion Mode 125ns (at 2.7 to 3.6V, 16MHz)
(However, a wait setting of 1 wait or more is required for peripheral-function
register access and external memory space access.)

N interrupts

* RESET  Watchdog e Timer Counter 0 to 9 e Timer Counter 10 to 11

* Timer Counter 10 to 12 Compare Capture A * Timer Counter 10 to 12 Compare Capture B
* ATCch 0to 3 «External 0 to 3 « Serial ch 0 to 3 Transmission  Serial ch 0 to 3 Reception
* Kl Pin (OR) * A/D Conversion finish

K Timer Counter

Timer Counter 0,2 to 4 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/(1 to 256) of System Clock, External Clock
Interrupt Source Underflow of Timer Counter 0,2 to 4

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 1ch))
Clock Source .....c.coenne 1/(1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 5, 6, 8, 9 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous
Serial Clock Generator)
Clock Source ........c........ 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 5, 6, 8, 9

Timer Counter 7 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up)
Clock Source .......cccev.... 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 7

Timer Counter 10,11 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Qutput, 2-
Phase Encoder Input)
Clock Source ................. 1/(1 to 256) of System Clock, External Clock Input
Interrupt Source Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 10,11

Timer Counter 12 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output
Clock Source ................. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture

Connectable Timer Counter 0to 9

N Serial Interface

202

Serial 0, 1: 8-bit x 1 (Transfer direction of MSB/LSB selectable, Transmission / Reception of 8-bit length)
Clock Source ................. 1/8 Timer Counter 8, 1/8 of Timer Counter 9

Serial 2, 3 : 8-hit x 1 (Transfer direction of MSB/LSB selectable, Transmit/ Receive of 8-bit length)
Clock Source ................. 1/8 Timer Counter 5, 1/8 of Timer Counter 6

UART x 4 (Joint use with Serial 0 to 3)
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H1/0 Ports]i/0 46*| « Dedicated : 23 « Joint use : 23 (External Expansion Mode)
« Input / Output selectable (by-bit) *at External Expansion Mode
« Dedicated : 3 < Joint use : 23 (Processor Mode) e Input/Output selectable (by-bit)

Input 4 | «Jointuse:4

| A/D 8-bit x 8¢ch (Maximum input is 12) (with S/H)

FrPwm 16-bit x 3ch

Ticr 16-bit x 3ch

Tocr 16-bit x 3ch

| Special Ports 1 (4-state Synchronous Output)

I Notes Address / Data Multiplex Bus Interface

N Package LOFP128-P-1818B

N Electrical Characteristics
A/D Characteristics

Limit
L il N
Parameter Symbol Condition Min. | Typ. | Max. Unit otes
+2 | LSB |ch0to 3

+3 | LSB |ch4to 11

A/D Conversion Relative Error

A/D Conversion Time 16MHz 5.0 us
Analog Input Voltage VIA VSS VDD | V
(Ta= +25°C, VDD=AVDD=3.0V, VSS=AVSS=0V)
Supply Current
. - Limit .
Parameter Symbol Gondition [Wiim., [ Typ. [ Max, Unit

VI =VDD or VSS, Output open
Operating Supply Current | IDDopr or VSS, Output op 60 | mA
f=16 MHz, VDD = 3.6V

Pin with pull-up resistor is open

Supply Current at STOP IDDS 50 | pA

All other input pins and Hi-z state input/output
pins are simultaaneously applied VDD or Vss level
=16 MHz, VDD = 3.6V Qutput release

(Ta=-20 to +70°C, VDD=AVDD=2.7 to 3.6V, VSS=AVSS=0V)

Supply Current at HALT IDDH 15 | mA
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Support Tool

K in-Circuit Emulator PX-ICE10200 + PX-PRB1020013
PARTNER « EX1020013

N EPROM built-in Type Use MN102P1213LH in LQFP128-P-1818B package.

K Pin Configuration

292835, 0
053588088
S oy, EEEEDOOOD
ad=8orlonnronstdfon-cnaros =
T%T?TTiTTTTfEéi:EQQgEEEEET 280
8388532858888 RRRENRAR 8588
eourko 3| ales 1o
pae 8 Sz ies
£k < % S 389
ot o
P04/ KI4 <1101 80fe—> TCK
poaKe < o]
s m e
£oRy 8 <ol pE
P40/ IRQD ——>{105. s6le—> P73/
Patif IRQ1 106 s5/€—> P72/ SBI3
Fathine —gpoe s
paayinge —3pe S prseee
figs 1 Frb g
e = oo
o8 e e reses,
Cioigs < MN1021213 s A
e e it
TeuA b=
st i )
Jene e a3k
Teoies e N
o i e
DO 119 42f—> A5
] P =g
IS i Pl
D3 €122 39— VDD
8 o —
<24 37f—> A9
P =
D6 <—>126 35— A1l
3=9) =gl
D8 33| A13

gorguornasiTuNRosrneooren o
B2 e s AL T AR n B8R EEZ 238,
569600025885 N308852255238
5°08RC0RE0

LQFP128-P-1818B (Processor Mode)
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s4le—> TCI03

MN1021213 o

LQFP128-P-1818B (External Expansion Mode)
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- [1MN1020015-1 /0415 /B3203

| | Type MN1020015-1 / 0415 (under development) / B3203 [ES (Enginerring Sample) is available]
| TRrRom (x8-hit / 16-bit) Maximum 16M in total (Special Register 1K, Reserve Space 1K included)
RAM (x8-hit / 16-bit) External / 32K / External (External Memory Expandable)
3K /2K / 3K (External Memory Expandable)
I Minimum Instruction Execution Time  With Main Clock operated 122ns (at 4.5 to 5.5V, 16.39MHz)
| Interrupts * RESET »Watchdog e Timer Counter 0 to 5

* Timer Counter 6to 7 = Timer Counter 6 to 8 Compare Capture A
« Timer Gounter 6 to 8 Compare Capture B ¢ ATC ch 0 to 3 Transfer finish « External 0 to 3
« Serial ch 0.1 Transmission « Serial ch 0, 1 Reception Key Input (OR) e« A/D Conversion finish

K Timer Counter Timer Counter 0 : 8-hit x 1 (Timer Output, Event Count, Two 8-bit Prescalers built-in)
Clock Source ................. 1/ (1 to 256) of System Clock, 1/4 of XI Oscillation Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch), Two 8-bit
Prescalers built-in, ATC Start up)
Clock Source ........c..c..... 1/ (1 to 256) of System Clock External, Clock Input
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 : 8-hit x 1 (Timer Output, Event count, Two 8-bit Prescalers built-in, A/D Conversion

Start up)
Clock Source .........c....... 1/ (1 10 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 2

Timer Counter 3 : 8-hit x 1 (Timer Output, Event count, UART Baud Rate Generator (2ch), Synchronous
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 3

Timer Counter 4 : 8-hit x 1 (Timer Output, Event Count, UART Baud Rate Generator (2ch), Synchronous
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in, Self Reflesh Start up)
Clock Source .......cc........ 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underlow of Timer Counter 4

Timer Counter 5 : 8-bit x 1 (Event count, Two 8-bit Prescalers built-in, Reflesh Start up)
Clock Source .........ce.... 1/ (1 to 256) of System Clock, 1/4 XI Oscillation Clock, External Clock Input
Interrupt Source Underflow of Timer Counter 5

Timer Counter 6 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function,
2-Phase Encoder Input, ATC Start up)
Clock Source ... 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 6

Timer Counter 7 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function,
2-Phase Encoder Input)
Clock Source ........c........ 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 7

Timer Counter 8 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Synchronous Output
(4-bit x 2ch), ATC Start up)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture

{ Timer 0, 1, 2, 3, 4, 5 can be cascade-connected every 8-bit. (maximum 48-bit)
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N serial Interface Serial 0 : 7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish)
Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4

Serial 1:7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish)
Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4

UART x 2 (Joint use with Serial)

H1/0 Ports]1/0 I 84| « Joint use : 84 (MN1020415), 49 (MN1020015-1), 48 (MN102B3203)
« Specified pull- up Resistor available : 24 (Software Programable)
I A/D Inputs -bit x 8ch (with S/H)
rwm 16-bit x 3ch (Number of PWM, ICR and OCR channels depends on combination type)
Ticr (16-bit x 3ch)
Tocr (16-bit x 3ch)
| Special Ports 4 (Synchronous) x 2ch Usable as 8-bit
l Notes DRAM Refresh Controller built-in, Data Bus Width ; 8 or 16-bit selectable
I Package MN1020015-1 : QFH100-P-1414, LQFP100-P-1414

MN1020415 : QFH100-P-1414
MN102B3203 : LQFP100-P-1414

K Electrical Characteristics
A/D Characteristics

o ) Limit "
Parameter Symbol Condition Min. | Typ. | Max. Unit
A/D Conversion Absolute Error AVDD=5V, AVSS=0V +3 | LSB
A/D Conversion Time 4.0 us
Reference Input Voltage VREFH AVDD| V
VREFL VREFH>VREFL 2SS v
Analog Input Voltage VIA VVREFL VREFH| V
(Ta=-20 to +70°C, VDD=4.5 to 5.5V, VSS=0V)
Supply Current
- — — Tt -
Parameter Symbol Condition ’ Win. | Typ. | Miax. Unit
Operating Supply Current IDD1 Input voltage level VDD or VSS 60 | mA
fosc1 = 16.39 MHz output release
Supply Current at STOP IDD3 Pin with puli-up resistor is open 30 pA

All other input pins and Hi-z state input/output
pins are simultaaneously applied VDD or Vss level
Supply Current at HALT IDD4 fosc1 = 16.39 MHz 30 | mA

Pin with pull-up resistor is open

All other input pins and Hi-z state input/output
pins are simultaaneously applied VDD or Vss level

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
y K in-Circuit Emulator PX-ICE10200 + PX-PRB1020415 (MN102B0415)
‘ PX-ICE102B00 + PX-PRB102B32 (MN102B3203)

N EPROM built-in Type Use MN102F0715 (for software development) in QFH100-P-1414 package.
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K Pin Configuration

[¢—— VDD
[€¢—— vsS

[€—> P10,/RAS
[€<—> P87,015
[€—> P8s,D14
[¢—> P85,D13
[€—> Pe4,D12
[¢—> P83,D11
[«—> P82,010
[€«—> P81,09
[«—> P80,08
[€—> P07,07
<—> P06,D8
j€<—> P05,D5
[€—> P04,D4.
[€—> P03,D3
[¢—> P02,02
[<—> P01,01
[€—> P00,D0
[€—> PC2,WEH
[<—> PC1/WEL

g8 £E
oo T o jSe) e
g5 2 ssesbit g2 Eie gt
000 LI<TI<> 3> [SRENE] LT <> >
§555=8:288888338 4. §555=8388888858 oa.e
EERE R bbbk go%x g LR R BB bbbk 0222280
JPPFIrsEsE a2 Y a %EH%%%%&%%%?T%%%
S 7575 TSy T g B B B et s ) o raspss 7675 078 1 71 20 89 g 67 oo 5 (8 6T B ST T K
IK10,P60 <—3{77 ¢ vss JK10,P60 €—>{77
KI1,P61 <178 <—> P14,/0AS3,/083 KL PET €78
IKI2,Pe2 <—>|79 le—> P13,/CAS2/052 /KI12,P62 <319
JK13,P63 <—3{80 le—> P12/CAS1,/CS1 /K13,P68 <—>/80
/K14,P64 <81 > P11,0AS0,CS0 JK14,PEs 81
IKI5,P65 <—>{82 le—> P10,/RAS jﬁ:gg: > ::
JKI6,Po6 <183 <—>Dp15 i (W
IKI7,P67 <—>84 «—> D14 To100070 R
TCI00,P70 <385 <—> D13 To101P71 e
TCIO1,P71 <—>{86 [¢—> D12 TC102,P72 < 87
TCI02,P72 <—>(87 MN1020015-1 le—> D11 T0108,8BT0.F73 56 MN1020415
TC103,SBTO,P73 <—>188 «—>Dp10 0104 BT P74 o
TC104,SBT1,P74 <—>{a9 97 |«—> D9 TO106A.P75 <—>Jo0
TCIOBA,P75 <—3{%0 36 [¢—> D8 TCIO7APTE < olot
TCIO7APT6 <—3]o1 3 [<—> P07.07 TCI08AP77 <)o
TCIOBAPT7 <—>ie2 34 [e—> P06,D6 SYSCLK «— 3
SYSCLK €—r{03 3 |<—> P05, 05 VDD —slos
VDD ——3{o4 S XT —>os
IXI ——3{o5 31 [e—> Pog,0a X0 «—1ss
X0 «—— 9 30 [&—> P02,D2 VDD ——3fe7
VoD —sle7 20 [&—> PO1,D1 J0SCT ——>1s8
/OSCT ——>{e8 28 [&—> P00,00 05C0 «—]s9
PG vss 100
0?/(;2%._9?200 22(—)%: - |O2 P I I TR TR T 23" 25
2 4 _6 8 0 2 _te 16 8 20 2 2
1S3 "5 07 " 9 1 ta3 45 07 TS 21 23 25 :[iﬂlilIIiIIIII 1$I
T
QFH100-P-1414
LQFP100-P-1414
88
L) ee o0
858 TEELLL
eee Sassdace
§555:8288888888 ooso. .o
EEE Rk kE o 2222238
Srggysspd8sddrsssgyssgazt
eedidddReeRfaRa@zIecdsEaRE
UL LT
IRQ3,P53 €—>76 50 [&—— VDD
IKIO,P6O <—>177 9lc——vss
/KI1,P81 «<—>78 48 [&—> P14,/CAS3,/CS3
K262 <—>(79 lc—> P13,cAs2/CS2
/KI3,P83 €<—>{80 |€—> P12,/CAS1,/CS81
/K14,P64 <—>81 —> 1cAs0,C80
/KI5 P65 <—>{82 <—> Pi0/RAS
KI6,PE6 <—>]83 <—>Dp15
IKI7,P67 <—>184 <—> D14
TCI00,P70 <—385 le—> D13
TCIO1,P71 €—>(86 |[&E—> D12
TCI02P72 <187 lk—> b1t
TC103,SBT0,P73 <—>{88 MN1'0283203 j[&<—> D10
TC104,5BT1,P74 <— >80 le—> Do
TCIOBA,P75 <—>(90 [E—>D8
TCIO7A,P76 €<—>{91 [€—> P0O7.D7
TCI08AP77 <92 k—> Pos,06
SYSCLK «—|93 [«—> Pos,05
VDD ——>{os l<—> Po4,0a
IXT ——3{o5 l«—> Po3,03
X0 «——os lc—> Pozp2
VDD ——>{e7 |€—> P01,D1
1OSCT ——>{se l«—> Poo,00
0800 «——]ss l<—> e
vss ——(C 10 12 14 _16 18 [ WEL
1 11 13 15 17 19 21 23 25

A9 €

LQFP100-P-1414

* The MN102B3203 has the MN1020015-1 TTL, with certain terminals excepted.
* The MN102B203 does not have P11 functions.
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[€<—> P13/CAS2,/CS2
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1 MN1020012A / 0012AFA

K Type

MN1020012A / 0012AFA

W ROM (x8-bit / 16-hit)
RAM (x8-bit / 16-bit)

Maximum 16M in total (Special Register 1K, Reserve Space 3K included)
External ROM, RAM

I Minimum Instruction Execution Time

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

K interrupts

« RESET e« Watchdog e Timer Counter 0 to 9 « Timer Counter 10 to 11

« Timer Counter 10 to 12 Compare Capture A * Timer Counter 10 to 12 Compare Capture B
*DMA 0 to 7 Transfer finish * External 0to 3 « Serial ch 0, 1 Transmit * Serial ch 0, 1Reception
«KI Pin (OR) « A/D Conversion finish

K Timer Counter

Timer Counter 0,2 to 6 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ......ccoevn... 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 0,2 to 6

Timer Counter 7 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up)
Clock Source ........cceu..... 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 7

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch))
Clock Source ........ceeene.. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 8,9 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial
Clock Generator)
Clock Source ................. 1/(1 to 256) of System Clock, External Clock
Interrupt Source Underflow of Timer Counter 8,9

Timer Counter 10,11 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 2-
Phase Encoder Input)
Clock Source ......cccene. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 10,11

Timer Counter 12 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Qutput (4-bit x 2ch))
Clock Source ........c...... 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture

Connectable Timer Counter 0 to 9

N Serial Interface

Serial 0 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ................. 1/8 Timer Counter 8, 1/8 of Timer Counter 9, External Clock

Serial 1:7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ................ 1/8 Timer Counter 8, 1/8 of Timer Counter 9, External Clock

UART x 2 (Joint use with Serial 0, 1)

H'1/0 Ports[1/0 25| «Jointuse : 25 (by -bit)
Input 4 | +Jointuse : 4
T A/D Inputs 8-bit x 8ch (with S/H)
Trwm 16-bit x 3ch
| Special Ports 2 (4-state Synchronous Output)
rNoles DRAM Reflesh Controler, DMA Controller, DRAM High Speed Page Mode Support
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W Package

MN1020012A : QFP128-P-1818
MN1020012FA : LQFP128-P-1818B

I Electrical Characteristics

Support Tool

A/D, D/A Characteristics

Rer Paraﬁa‘eter w0 .| Symbel|

onciion. . Min. | Typ. | Max.|" o

A/D Conversion Absolute Error

AVDD=5V, AVSS=0V +3 | LSB

A/D Conversion Time

4.0 us

Analog Input Voltage VIA

VSS VDD | V

(Ta=+25°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE10200SL + PX-PRB1020012
PARTNER « EX1020012

K Pin Configuration

[,
2Fo22,88 [3318|8 )18 101@izi2in= e
55255853, ElsllERIEISEIEIEIEIS

o_._:_‘_:__u;ma—g;amggggg

$E88388¢:¢8

3
8
3
5
G

109107

TS3(CAS3) <13
TS2 (CASZ) <—— |14
Ts1(CAST) «<—|15
TS0 <— 16

RAS (OF) <——|17
VDD —>18

MN1020012A/0012AFA

A2l <19
A20 €20
Alg €21
A18 <22
A17 €23
A16 <24
A15 <25
A4 26
vss —>|27
SYSCLK <——28
VDD —>{28
0sCI —>|30
08CO <31
VSS TT|3233 | 35 97 39,0 41, 48, 45 . 47 0 49 (51 ) 53

120 118 116 114 112 110 108 106 104 102 100 98

105 103 10t 99 9796 [&—— VDD
95— SBO1
94— SBI
93|——> SBOO
92[<—— SBIO
911<—> P17/RTOB3
90|¢—> P16/RTOB2
89|{<—> P15/RTOB!
88|<—> P14/RTOBO
87|6—— VSS

86 [<—> P23/AD7
85|<——> P22/AD6
84|<—> P21/ADS
83{<—> P20/AD4
82|<—— AVDD
81[<—— AVSS
80[<—— AD3
79[¢—— AD2
78[€—— AD1

77 [€—— ADO
76— VDD
75|€——> P13/RTOA3
74|&——> P12/RTOA2
73|&—> P11/RTOAT
72|[€—> P10/RTOAD
71|{€—> P34/TCIONSBT1
70|<——> P33/TCIO8/SBTO
69|€—> P32/TCIO7
68 [€—> P31/TCIO6
67|<—> P30/TCIO5
66[<— vss
65<—> TCIO4

34 % 36 7 38 % 40 " 42 % 40 % 46 47 48 %9 50 57 52 % 54 %% 56 °7 58 %% 60 O 62 % 64
9,‘!:9228'&35§%22225&8[5?§85§\%|385888
T3 e 4 SI2|ISISICIE & 35553
z [SEElgE SRTeR

® 1ZzEE 8

131313

QFP128-P-1818 (MN1020012A)
LQFP128-P-1818B (MN1020012AFA)
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1 MN1020019 /0219 /0419 /0819

HType

MN1020019 /0219 / 0419 / 0819

I ROM (x8-bit)

External / 16K/ 32K / 64K (External Memory Expandable)

K RAM (x8-bit)

3K/ 1K/ 2K/ 3K (External Memory Expandable)

I Minimum Instruction Execution Time

MN1020019 /0219 / 0419 /0819 : 100ns (at 4.5 to 5.5V, 20MHz)
MN1020019 /0219 / 0419 :200ns (at 2.7 to 3.3V, 10MHz)

W interrupts

* RESET e Watchdog e Timer Counter 0 to 3
e External 0to 3 «NMI e Serial ch 0, 1 Transmission e Serial ch 0, 1Reception
¢ A/D Conversion finish

N Timer Counter

Timer Counter 0,1 : 8-hit x 1 (Timer Output, Event Count)
Clock Source ... 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 0, 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial Clock
Generator, DRAM Reflesh Timing Generator)
Clock Source ........ocuee. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial Clock

Generator)
Clock Source ..o 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 3

Connectable Timer Counter 0, 1

K Serial Interface

Serial 0 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source .........ocec.... 1/8 Timer Counter 2, 1/8 of Timer Counter 3, External Clock

Serial 1:7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ................. 1/8 Timer Counter 2, 1/8 of Timer Counter 3, External Clock

UART x 2 (Joint use with Serial 0, 1)

Hi/0Ports[1/0 51| «Jointuse : 51 (35: by-bit, 16 : by-byte) (MN1020219 / 0419/ 0819), 21 (All individual bit control)
(MN1020019)
Input 1 | «Jointuse:1
K A/D Inputs 8-bit x 4ch (with S/H)
I Notes DRAM Reflesh Controller
K Package QFH064-P-1414B

K Electrical Characteristics

212

A/D, D/A Characteristics

A/D Conversion Relative Error VDD=5V, VSS=0V +3 | LSB
A/D Conversion Time fosc=20MHz 48 us
Analog Input Voltage VIA VSS VDD | V

(Ta=25°C, VDD=5.0V, VSS=0V)
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Support Tool
K in-Circuit Emulator PX-ICE102L00 + PX-PRB1020019

I Pin Configuration

@
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/TRQD,P40 <—>{ 49 ® » %2 |k—> AD15,P17
/1RQ1,P41 €—>|50 31 |&—> AD14,P16
/TRQ2,P42 <——>| 51 30 |&—> AD13,P15
JCAS,/IRQ3,P43 «—>] 52 29 [¢—=> AD12,P14
NM1,P44 —>53 26 [e——> AD11,P13
STOP,P45 <——>|54 27 |&<——> AD10,P12
/WDTOUT,Pds <—>|55 26 [<—> AD9,P11
/WORD,P47 <——>155 MN1020219/0419/0819 25 |&—> ADB.P10
A16,P20 <—>{57 24 [c—> AD7,P07
AM7,P21 <58 23/« AD6,P06
A18,P22 < 5[50 22 e AD5,PO5
A19,P23 €——>{60 21 [&——> AD4,P04
A20,P24 <> 51 20 |e—> AD3,P03
A21,P25 <—>/62 19 [&—> AD2,P02
A22,P26 <>/ 63 18 [<—> AD1,P01
A23P27 <—ee O . . . o » . 17 [€—> ADO.POO
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QFHO064-P-1414B
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3 MN1021617 /0017 / 0817

] Type MN1021617 [ES (Engineering Sample) available] / 0017 (under development)
/0817 (under development)

I ROM (x8 / 16-bit) 128K/ 0K / 64K

I RAM (x8 / 16-hit) 4K/ 4K / 3K

I Minimum Instruction Execution Time Wit Main Clock operated 50ns (at 3.0 to 3.6V, 40MHz)

100ns (at 2.0 to 3.6V, 20MHz)

| Interrupts +RSTPin «Watchdog *NMI Pin « Timer Counter 4 to15  « Timer Counter 16, 17, 21
« Timer Counter 16 to 20 Compare Capture A« Timer Counter 16 to 20 Compare Capture B
* Timer Gounter 21 Capture A e Timer Counter 21 Capture B  Timer Counter 21 Capture D
* Timer Counter 21 Capture E  Timer Gounter 21 Capture F » ATC ch 0 to 3 Transfer finish
« External 0 to 7 « Serial ch 0 to 3 Transmission e Serial ch 0 to 3 Reception * Kl Pin (OR)
« A/D Conversion finish ‘

N Timer Counter Timer Counter 0, 1 : 8-bit x 1 (Prescalers)
Clock Source ... 1/ (1 to 256) of System Clock
Timer Counter 2, 3 : 8-hit x 1 (UART Baud Rate Generator)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output
Timer Counter 5, 9 : 8-bit x 1 (UART Baud Rate Generator)
Clock Source .........cce... 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 5, 9

Timer Counter 4 : 8-bit x 1 (Timer Output, A/D Conversion Start up)

Clock Source ..o 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 4

Timer Counter 7 : 8-bitx 1
Clock Source .......c....... 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output
Interrupt Source ............ Underlow of Timer Counter 7

Timer Counter 6, 10, 11 : 8-bit x 1 (Timer Output)
Clock Source ................ 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output
Interrupt Source ............ Underflow of Timer Counter 6, 10, 11

Timer Counter 8 : 8-bit x 1 (Timer Output)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 8

Timer Counter 12 : 8-hit x 1 (Timer Output)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0
Output, Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 12

Timer Counter 13 : 8-bit x 1 (Timer Output)
Clock Source ................. 1/ (1 to 256) of System Clock, Timer Counter 0 Output, Timer Counter 1 Qutput
Interrupt Source Underflow of Timer Counter 13

Timer Counter 14 : 8-bit x 1 (Timer Output)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0
Output
Interrupt Source ............ Underflow of Timer Counter 14
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K Timer Counter

Timer Counter 15 : 8-hit x 1 (Timer Output)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0
Output
Interrupt Source ............ Underflow of Timer Counter 15

Timer Counter 16, 17 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM
Output, 2-Phase Encorder Input)

Clock Source ................. 1/ (1 1o 256) of System Clock, External Clock Input (with Edge, Timer Counter 17
only)
Interrupt Source ............ Coincidence with Compare Capture A or at Capture

Coincidence with Compare Capture B or at Capture
Underflow of Timer Counter 16, 17

Timer Counter 18, 19, 20: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM
Output, 2-Phase Encorder Input)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source Coincidence with Compare Capture A or at Capture
Coincidence with Compare Capture B or at Capture

Connectable Timer Counter0to 3,410 7,8t0 11,120 15

Timer Counter 21 : 24-bit x 1 (Servo Control)
Clock Source .......c........ 1/(1 to 256) of System Clock
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-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source ......cocen.... 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock

Serial 2, 3 : 8-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source ........cc.c.e.. 1/8 of Timer Counter 3, 1/8, 1/2 of Timer Counter 9, External Clock

UART x 4 (Joint use with Serial 0 to 3)
IC x 2 (Joint use with Serial 1, 3, Single Master only)

I1/0 Ports

/0

100

* Joint use : 56 (Address Data Separate 8-bit Mode) e Joint use : 73 (Address Data Multiplex 8-bit Mode)

Input

e Joint use : 8

See the next page for support tool, peripheral function, Package and electrical characteristics.
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Support Tool

K'in Circuit Emulator PX-ICE102H1617

I Pin Configuration
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P46,A22,/CS0 <—>1 t P52,/RE
P47,A23/CS1 <—> P51, WEH,WE
P00,AD0,D0 <—>1 j<—> P50,WEL
P01,AD1,D1 <—>| [&—> PC7,NBRACK
P02,AD2,02 <—>| l&—> PC6NBREQ
P03,AD3,03 <—>| lk—> P97,AN15,TM201B
VDD ——>| lk—> P96,AN14,TM150,TM191B
V88§ ——>1 [<—— P95,AN13,TM130,TM2I
P04,AD4,04 <—> k——> P94,AN12,TM110,TM4I
P05,AD5,D5 <—>{ 10 87 K—— AVDD
PO06,AD6,D6 <—>{ 11 86 [&——— VrefH
P07,AD7,D7 €—>{12 85 [<—> P93,AN11
P10,AD8,08 <—>{13 84 [&—> P92,AN10
P11,AD9,D9 <—>{14 83 [&—> P91,AN9
P12,AD10,D10 €—>{15 82— P90,AN8
PDO,RTPO <—>| 16 MN1021617/0017/0817 81 &—> PD5,RTPS
PD1,RTP1 <—>{17 80 &—> PD4,RTP4
P13,AD11,011 €<—>|18 79 k—> P87,AN7
P14,AD12,D12 €—>| 19 78 k——> P86,ANG
P15,AD13,013 €<—>|20 77 k—> PB5,ANS
P16,AD14,014 <—>21 76 k—> P84,AN4
P17,AD15,D15 <—>|22 75 k—> P83,AN3
MODEQ ——>|23 74> PB2,AN2
MODE1 ——>24 73 k—> PB1,AN1
MODE2 ——>{25 72 &—> P80,ANO
PC3,TM100, TM7I,TM21IR <—>26 71— VrefL
PC2,TM8O,TMBI <——>{27 70 k—— AVSS
PC1,TMBO,TM111 €—>|28 69 K—— VS8
VDD ——>|29 68 &—— VDD
0SCI ——>{30 67 <—> PB5,SBT3,5CL3
0SCO <——31 66 [&—> PB4,SBO3,5DA3
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MN1021617 /0017 /0817 O

Iap 10-bit x 12ch (Maximum input is 16) (with S/H)

Trwm 16-bit x 5¢h

Nicr 16-bit x 5¢h, 24-bit x 1ch

Tocr 16-bit x 5¢h, 24-bit x 1ch

l Notes Address / Data Multiplex Bus Interface, Address / Data Separate Bus Interface, 8-bit / 16-bit Bus Width

selectable, DRAM Refresh Controller built-in

| Package LQFP128-P-18188B

K Electrical Characteristics

A/D Characteristics

.,‘P,arémeiéhrf: ~|symbol| - Condition i g unit.
Non-linear Error 10 bit +4 | LSB
A/D Conversion Time at 40Mhz 2.8 s
Analog Input Voltage VIA VSS VDD | V

(Ta= +25°C, VDD=AVDD=3.3V, VSS=AVSS=0V)

Supply Current

Soolimit
Min. | Typ. | Max.

o i »»Fai’aﬁietér . |Symbol| - ‘Condition ‘urnit‘

Operating Supply Current | IDDopr Vii=VDD or VSS, Qutput release 50 | mA
f = 40MHz, VDD=3.3V

Pin with pull-up resistor is open

Supply Current at STOP IDDS | Al other input pins and Hi-z state input/output 30 | pA
pins are simultaneously applied VDD or VSS level
Supply Current at HALT IDDH f = 40MHz, VDD = 3.3V 25 | mA

Output release
{Ta=-20 to +70°C, VDD=AVVD=3.3V, VSS=AVSS=0V)
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1 MN102H3104

N Type MN102H3104 (under development)
I ROM (x8-bit) 0K

I RAM (x8-hit) 4K

W Minimum Instruction Execution Time  With Main Clock operated 50ns (at 4.5 to 5.5V, 30MHz)

K interrupts

*RST Pin *Watchdog *NMI Pin e Timer Counter 4 to15 « Timer Counter 16, 17, 21

« Timer Gounter 16 to 20 Compare Capture A Timer Counter 16 to 20 Compare Capture B
« Timer Gounter 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 0 to 3 Transmission * Serial ch 0 to 3 Reception Kl Pin (OR)
 A/D Conversion finish

N Timer Counter

218

Timer Counter 0, 1: 8-bit x 1 (Prescalers)

Clock Source ... 1/ (1 to 256) of System Clock
Timer Counter 2, 3 : 8-bit x 1 (UART Baud Rate Generator)
Clock Source ..........c...e. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output
Timer Counter 5, 9 : 8-bit x 1 (UART Baud Rate Generator)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Qutput
Interrupt Source ............ Underflow of Timer Counter 5, 9

Timer Counter 4 : 8-hit x 1 (Timer Output, A/D Conversion Start up)

Clock Source ........ceevue. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Qutput
Interrupt Source ............ Underflow of Timer Counter 4

Timer Counter 7 : 8-hit x 1
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output
Interrupt Source ............ Underlow of Timer Counter 7

Timer Counter 6, 10, 11 : 8-bit x 1 (Timer Output)
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output
Interrupt Source ............ Underflow of Timer Counter 6, 10, 11

Timer Counter 8 : 8-bit x 1 (Timer Output)

Clock Source ......c.ccuennee 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 8

Timer Counter 12 : 8-bit x 1 (Timer Output)

Clock Source ................ 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0
Output, Timer Counter 1 Qutput
Interrupt Source ............ Underflow of Timer Counter 12

Timer Counter 13 : 8-bit x 1 (Timer Output)
Clock Source ................. 1/ (1 to 256) of System Clock, Timer Gounter 0 Qutput, Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 13

Timer Counter 14 : 8-bit x 1 (Timer Qutput)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0
Output
Interrupt Source ............ Underflow of Timer Counter 14



MN102H3104 O

K Timer Counter

Timer Counter 15 : 8-bit x 1 (Timer Output)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter O
Output
Interrupt Source ............ Underflow of Timer Counter 15

Timer Counter 16, 17 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM
Output, 2-Phase Encorder Input)

Clock Source ........ccou.... 1/ (1 to 256) of System Clock, External Clock Input (with Edge, Timer Counter 17
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 ................. 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture
Coincidence with Compare Capture B or at Capture

Connectable Timer Counter 0t0 3,4t0 7,8t0 11,12t0 15

Timer Counter 21 : 24-bit x 1 (Servo Control)
Clock Source .....cooveevee. 1/(1 1o 256) of System Clock
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

N serial Interface

Serial 0, 1: 8-hit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source ......c.ccou.... 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock

Serial 2, 3 : 8-hit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source .....co.cvvee... 1/8 of Timer Counter 3, 1/8, 1/2 of Timer Counter 9, External Clock

UART x 4 (Joint use with Serial 0 to 3)
12C x 2 (Joint use with Serial 1, 3, Single Master only)

N1/0 Ports

/0

10ll| « Joint use : 56 (Address Data Separate 8-bit Mode) * Joint use : 73 (Address Data Multiplex 8-bit Mode)

Input

« Joint use : 8

See the next page for support tool, peripheral function, Package and electrical characteristics.
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Support Tool

I Pin Configuration
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MN102H3104 O

| A/D 10-bit x 12ch (Maximum input is 16) (with S/H)

Trwm 16-bit x 5¢h

Ticr 16-bit x 5ch, 24-bit x 1ch

Tocr 16-bit x 5ch, 24-bit x 1ch

l Notes Address / Data Multiplex Bus Interface, Address / Data Separate Bus Interface, 8-bit / 16-bit Bus Width

selectable, DRAM Refresh Controller built-in

N Package LQFP128-P-1818B

N Electrical Characteristics

A/D Characteristics
St 8ymboi : Win. | Typ. | Max. ag
Non-linear Error | ‘ 4 | LSB
A/D Conversion Time at 30Mhz 2.8 us
Analog Input Voltage VIA VSS vDD | V

(Ta= +25°C, VDD=AVDD=5.0V, VSS=AVSS=0V)

Supply Current
oo Limit :
Min. | Typ. | Max. |

~ Parameter ~|Symboll Condiin Unit.

Operating Supply Current | IDDopr VI'=VDD or VSS, Output release 50 | mA |
f = 40MHz, VDD=5.0V

Pin with pull-up resistor is open

Supply Current at STOP IDDS | Allotherinput pins and Hi-z state input/output 150 | pA
pins are simultaneously applied VDD or VSS level
Supply Current at HALT IDDH f=40MHz, VDD = 5.0V 25 | mA

Output release
(Ta=-20 to +70°C, VDD=AVVD=5.0V, VSS=AVSS=0V)
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1 MN102L2403

K Type

MN102L2403 [ES (Engineering Sample) available]

N ROM (x8-bit / 16-hit)
RAM (x8-hit / 16-bit)

Maximum 16M in total (Special Register 1K included)
External ROM, RAM 3K

H Minimum Instruction Execution Time

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

K interrupts

* RESET  Watchdog e Timer Counter 0to 7 * Timer Counter 8 to 10

« Timer Counter 8 to 10 Compare Capture A * Timer Counter 8 to 10 Compare Capture B

* DMA 0 to 5 Transfer finish * External 0 to 7 * Serial ch 0 to 2, 1 Transmission e Serial ch 0 to 2 Reception
«KI Pin (OR) « A/D Conversion finish « NMI Pin « Address coincidence

K Timer Counter

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ........ccec..e. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, DMA Start up)
Clock Source 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch))
Clock Source ......cccoennnee 1/(1 to 256) of System Clock, External Clock, 1/4 of Low Speed Clock
Interrupt Source ............ Underflow of Timer Counter 2. 4

Timer Counter 3 : 8-hit x 1 (Timer Output, Event Count, A/D Conversion Start up)
Clock Source .......ccoenee 1/(1 to 256) of System Clock, External Clock, 1/4 of Low Speed Clock
Interrupt Source ............ Underflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (Time Output, Event Count, DMA start up)
Clock Source ........c..... 1/(1 1o 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 4

Timer Counter 5 to 7 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial
Clock Generator)
Clock Source ........ccee.ee. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 5to 7

Timer Counter 8, 9 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
2-Phase Encoder Input)
Clock Source .......coouu..... 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 8, 9

Timer Counter 10 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Output (4-bit x 2ch))
Clock Source ................. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture

Connectable Timer Counter 0 to 7

K serial Interface

222

Serial 0 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ................. 1/2 Timer Counter 5, 1/16 of Timer Counter 5, External Clock, Automatic Baud Rate

Serial 1 :7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ................ 1/2 Timer Counter 6, 1/16 of Timer Counter 6, 7, External Clock

Serial 2 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source .........covee... 1/2 of Timer Counter 7, 1/16 of Timer Counter 5, 7, External Clock

UART x 3 (Joint use with Serial 0, 1, 2)



MN102L2403 O

N1/0 Ports[1/0 39 [+ Joint use : 39 (by -bit)

Input 13 |« Joint use : 13 (by-bit)

Output 14 |« Joint use : 6 (by-hit), 8 (by 4-hit)

T A/D Inputs 10-bit x 8ch (with S/H)
Trwm 16-bit x 3ch

I Notes Burst ROM Interface, DMA Controller, DRAM Reflesh Controller, DRAM High Speed Page Mode, EDO Mode,
Support
N Package QFP128-P-1818

N Electrical Characteristics
A/D Characteristics

o ' o Limit
Parameter. ' |Symbol| Condition ‘ Unit

- Min. | Typ. | Max.
A/D Conversion Absolute Error AVDD=5V, AVSS=0V +4 | LSB
A/D Conversion Time 4.0 s
Analog Input Voltage VIA VSS VDD | V

(Ta=25°C, VDD=5.0V, VSS=0V)

Support Tool
K in-Circuit Emulator PX-ICE102L00 + PX-PRB102L.24

I Pin Configuration

Do <>y 7 9 [<—— VDD
D11 <) [e—> SBO1KI1 P31
VoD —>| 4 [€—> SBI1/KIO P30
D124 fe—>s800,P67
D13 <—>| 2 [<—> SBIO,PE6
D14 <—>| 1 {——>SYB3.PST
D15 <—>| ——>sYB2.P56
vss —>| [——>5YB1,PS5
WEL g5 < | —>svBo.PSe
WEH <—] 10 le—vss
WAIT ——3{11 le——AN7,P47
/BSTRE <——|12. 85 [<—— AN6,P46
RE<—|13 84 < ANS P45
JAV./CS3(/CAS3) P84 €| 14 83 fc—— AN4,P44.
1CS2(/CAS2).P83 <—|15 82 |<— AVDD
CS1(/CAST),P82 €1 16 MN102L22403 81 |k——AvSS
1080 €17 80 [€——— AN3,P43
JRAS(I0E) €18 79 [&——AN2P42
VoD —>|19 78 [€=——— AN1,P41
A23/CASL P81 €~ |20 77 f&—— ANO,P40
A22,/EDOE,P80 € |21 76 &—— VDD
A2t S|z 75 |——> SYA3,P53
A20 <——|z3 74 [-——3>SYA2,P52
VDD —>(24 73 [——>SYALPS1
SYSCLK <25 72 [——>SYAQ,PS0.
vss —3|2s 71 [¢—> TM710,SBT2.P65
Xi—>(27 70 |&—> TMBIO,SBT1,P64
X0 € |28 69 [&——>TMSIO,SBT0,P63
VoD —>(20 68 [<——VSS.
oscl —>a0 67 [<—>TM3IO P62
08C0 <31 66 [<—> TM2I0,P61
/BSMOD ——| |¢—> IDMAEND1.TMOIO,P60

LQFP128-P-1818B
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1 MN102LP25G /1256 /LP25Z / LF25L [ L251 | LP25D /1250 /LP25A/L25A / L2503

T Type

MN102LP25G / L25G / LP25Z / LF25Z / L25Z / LP25D /L25D / LP25A / L25A / L2503
LP25Z, L25Z, L2503 : ES (Engineering Sample) available
Other than the above : under development

W ROM (x8-bit / x16-bit)

128K (OTP) / 128K/ 128K (OTP) / 128K (Flash) / 128K/ 64K (OTP) / 64K / 32K (OTP) / 32K / External

W RAM (x8-bit / x16-bit)

5K/5K/3K/3K/3K/3K/3K/2K/2K/3K

W Minimum Instruction Execution Time

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

N interrupts

* RESET e Watchdog e Timer Counter 0 to 5 * Timer Counter 6 to 7

« Timer Counter 6 to 7 Compare Capture A  Timer Counter 6 to7 Compare Capture B

« ATC Transfer finish « External 0 to 4 « Serial ch 0, 1 Transmission  Serial ch 0, 1Reception
* NMI Pin « A/D Conversion finish

N Timer Counter

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/1, 1/128 of System Clock, 1/4 Low Speed Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 0

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up)
Clock Source ................. System Clock, 1/4 Low Speed Clock, External Clock, Timer Counter 0 Qutput
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 to 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)

Clock Source ................. System Clock, External Clock, Timer Counter O Output, Timer Counter 1, 2
Output
Interrupt Source ............ Underflow of Timer Gounter 2, 3

Timer Counter 4, 5 : 8-bit x 1 (Timer Output, Event Count)

Glock Source ................. 1/4 Low Speed Clock, External Clock, Timer Counter 0 Output, Timer Counter
3, 4 Output
Interrupt Source ............ Underflow of Timer Counter 4, 5

Timer Counter 6, 7 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
2-Phase Encoder Input)
Clock Source ................. System Clock, External Clock, Timer Counter 4, 5 Output
Interrupt Source Coincidence with Compare Capture A or at Capture, Coincidence with Compare
Capture B or at Capture, Underflow of Timer Counter 6, 7

Connectable Timer Counter 0to 5

K serial Interface

Serial 0: 7, 8-hit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ............... 1/16 Timer Counter 2, 1/16 of Timer Counter 3, 1/2 of Timer Counter 2

Serial 1:7, 8-hit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable)
Clock Source ................. 1/16 Timer Counter 2, 1/16 of Timer Counter 3, 1/2 of Timer Counter 3

UART x 2 (Joint use with Serial 0, 1)

IC mode (Single master system master transmission / reception possible)

Io Ports||/0 | 80 [ + Joint use : 16 (by 8-bit), 8 (by 4-bit), 60 (by-bit)

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

Trwm 16-bit x 2ch

I Notes Burst ROM inferface support, ATC (between serial Och and internal RAM) support
N Package LQFP100-P-1414
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MN102LP25G / L25G / LP25Z / LF25Z / L25Z / LP25D / L25D / LP25A / L25A /L2503 1

K Electrical Characteristics

Support Tool

A/D Characteristics

Limit
Parameter Symbol Condition Min. | Typ. | Max. Unit
t +3
A/D Conversion Relative Error VDD=5V, vsg=0y | 0103 * 118
chdto7 +4
A/D Conversion Time 48 s
Analog Input Voltage VIA VSS VDD | V

(Ta= +25°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE102L00 + PX-PRB102L25

I Pin Configuration

8 o
$5 58
Raplcg ssuy Sao855 838
shELse3 2E8E 9900g99 _ogg
s QEEQER82Yz9955588¢g823¢
L LT ITTTT I
RRRRNIRBBLB8BIBBEBBBLBBIBYs
PA0/IRQ0 €«—>© B &> TM2I0,P82
PA1/IRQT <3 K 2 K—> TM1IO,P81
PA2/IRQ2 €—>I2 2 &—> TMOIO,P80
PA3/IRQ3 «—> 2 5 |€—> A23,WDOUT,AN7 P47
PA4,/IRQ4 «<—>8 @ |&—> A22,STOP,ANG,P46
PASADSEP «—> 3 2 &—> A21,AN5,P45
RST ——>g 3 &> A20,AN4,P44
VDD —3 g @ e VSS
P00,D00,ADO0 <——{3 Yle—> A19.P43
P01,D01,AD0T «—> 18 3 &> A18,P42
P02,D02,AD02 <318 S E—> A17,P41
P03,D03,AD03 <——31 & MN102L25xx g &> A16,P40
P04,004,AD04 <—>38 Blc—> A15,P37
P05,D05,AD05 «——> @ & &> A14,P36
PO6,DO6ADOS <33 g—> A13,P35
P07,007,AD07 > 8 &> A12,P34
vss & 3€—— VDD
P10,D08,AD08 €—> & @ &> A11,P33
P11,D09,AD09 <—>{3 §jE—> A10,P32
P12,D10,AD10 €—> @ » [€&—> A09,P31
P13,D11,AD11 <—3g &€—> A08,P30
P14D12AD12 <> 5 & [€—> A07.P27
P15D13,AD13 «<—>§ &&—> A06,P26
P16,D14,AD14 %cg &[> A05.P25
P17,D15AD15 «<—>I& e} &> A04,P24
Caomvooroor¥2IRer222 5838
/I\
VT
SRR R R LRI AREREY
2552575595883 88 ¢ °oz
goggfoeB acie8et ¢
£g3e
=}
5
£

LQFP100-P-1414

MN102L25xx (100-pin version) series development plan

5K

4K

[FE——

MN102LP25D | [MIN102LP25Z i
—-- MN10225D [~ | MN102L25Z o]

o :
N !
2 SR
<<
o
2K
1K o

T6K 32K
ROM Size
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1 MN1020705

K Type MN1020705

I ROM (x8-bit) 56K

I RAM (x8-bit) 1536

K Minimum Instruction Execution Time _ With Main Clock operated 167ns (at 4.5 to 5.5V, 11.9MHz)
With Sub-clock operated 62.5ps (at 2.7 to 5.5V, 32kHz)

Kinterrupts

* RESET e« Overflow of Timer Counter 0to 5 * A/D x 2 * Runaway Search x 1 * Drum Servo x 1
* External x 3 / Key Scan x 1 « Serial x 3 * Capstan Servo x 1 « DMA x 2 < VSYNC x 1 * Remote Control
Reception x 1« Reel FG x 2  Synchronous Output x 2

N Timer Counter

Timer Counter 0 : 16-bit x 1 (Timer Output)
Clock Source ................. 1/4,1/8, 1/16, 1/32 of System Clock
Interrupt Source ............ Overflow of Timer Counter 0

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count)
Clock Source ................. 1/8, 1/16, 1/32 of System Clock, Capstan FG
Interrupt Source ............ Overflow of Timer Counter 1

Timer Counter 2 : 16-bit x 1 (Timer Output)
Clock Source ................ 1/4,1/8, 1/16, 1/32 of System Clock
Interrupt Source ............ Qverflow of Timer Counter 2

Timer Counter 3 : 16-bit x 1 (Timer Output, Synchronous Serial Clock Generator)
Clock Source ................. 1/4,1/8,1/16, 1/32 of System Clock
Interrupt Source ............ Overflow of Timer Counter 3

Timer Counter 4 : 16-bit x 1 (Timer Output, Serial Index Search)
Clock Source ................. 1/4,1/8, 1/16, 1/32 of System Clock
Interrupt Source ............ Overflow of Timer Counter 4

Timer Counter 5 : 47-bit x 1 (Timer Output, Clock Function)
Clock Source ................. XI Oscillation Clock
Interrupt Source ............ Overflow of Timer Counter 50, 51, 52

Freerun Counter

K serial Interface

Serial 0 to 2 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Start Condition function, DMA function)
Clock Source ................. 1/4,1/16, 1/32, 1/64 of System Clock, External Clock,
1/2 of Timer Counter 3

K0 Ports[I/0

74

e Joint use : 40 Input/Output selectable : 74 (by-bit) * Nch Open-drain : 8

Input 14| -+ Joint use : 14

I A/D Inputs 8-bit x 12ch (without S/H)

LY 13-bit x 1, 12-bit x 1, 6-bit x 2

Trwm 14-bit x 1ch (Standard Cycle 21.3ps, at 12MHz), 10-bit x 2ch (Standard Cycle 5.3ps, at 12MHz),
12-bit x 2ch (Standard Cycle 21.3ps, at 12MHz)

I ICR 25-bit x 1ch, 19-bit x 2ch, 16-bit x 3ch

Nocr 16-bit x 2ch, 40 (Internal : 16)

| Special Ports Real Time Output, 16 (Synchronous Output with DMA function), 8 (Synchronous output), 2 (Tri-State
Synchronous output), Remote Control Reception

I Notes Tape Residual Detecting, DMA Controller, Tape Head Dust Detecting, SP/LP Detecting, AFT
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MN1020705 O

N Package

QFP128-P-1818

K Electrical Characteristics

Support Tool

A/D, D/A Characteristics

Limit

Parameter Symbol Condition Min. | Typ. | Max. Unit
nonimoaryeremtal | - a Vin=0~VDD <3 | LsB
mlf:::ﬁ{;e’ differential | 24 | VDD=5.0V, Vout=0.9 to 41V 105 | LSB
A/D Conversion Time Yad fosc=12MHz 4.66 HS

(Ta=25°C, VDD=5.0V, VSS=0V)
Supply Current
i Limit .

Parameter Symbol | Condition Min. | Typ. | Max. Unit
Operating Supply Gurrent Ind At12MHz Operation, No load 75 | 150 | mA
Supply Current at STOP Ipdst Oscillation halt, No load 20 | pA
Supply Current at RESET Ipdhl 32kHz Oscillation, No load 50 | pA

(Ta=25°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE10200 + PX-PRB1020705

K EPROM built-in Type

Use MN102P0705FH [ES (Engineering Sample) available] in QFP128-P-1818 Package.

I Pin Configuration

P10 <
P11 <>
P12 <>
P13 <>
P14 <—>
P15 <—>
P16 <—>|
P17 <—>
P20 <>
NC —
P21 <>
P22 <—>|
P23 <—>
P24 <—>|
P25 <—>
P2 <—>|
P27 <>
P30 <—>|
P31 <>
P32 <>
P33 <>
P34 <
NG —|
P35 <—>|
P36 <2
P37 <2
(PB1) XI —>
(PB0) XO €——
vss2 —>|
osc1 —>|
0SCO <
VDD2 —|

mmmmmmm

mmmmmm

k—>p;

mmmmm

le—>p;

[«—>p;

[<—> P70(SPGO0)

[€——VDD1

[€—>P71(SPGO1)

[<——>P97(OCRO07)
[€——>Pg6(OCRO6)
[€—>P94(OCR04)

[€——vss1

120 1

16 MN1020705

8 116114 112
19 1715 13 1

108,106
108 107

3101 99 9796 [<——> P93(OCRO3)

&[> P95(0OCRO5)

102, 1

0

)
95€—> P92(OCR02)
94|¢—> Pg1(OCRO1)
93/¢—> P90(OCR00)
s2|—> VLP
91|—> DAY
%0|——> DAO
89|<—— ATFB
88|—> ATFO

NC
86|<—— BMI
85|—> GCAO
84|—> RPLT
83/<— RFI
82/<—— AVDD

81/€—— AVSS
80— ENV
79|—> DA2
78|<— SLPI
77|€—— VRI
76— VRO
75[€—— SYNC

NG
73| CFG
72— DFG
71— DPG
70(<—— ALS
69{<—— RLT
68[{€— P63(ADI11)
67[<—— P62(ADI10)
66[<—— P61(ADI09)
[<— P60(ADI08)

PA4(CLOG)
PAS(PWMO)
PAS(PWM1

QFP128-P-1818

NC : Nothing connected with pin.
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1 MN102L230

K Type MN102L230
TRom (x8-bit / x16-bit) Maximum 16M in external total
(Control register, Inbuilt RAM, Character multiplex I/F space, VRAM, DRAM, Reserve Space included)
I RAM (x16-bit) 2K
W Minimum Instruction Execution Time 100ns (at 4.5 to 5.5V, 20MHz)
K interrupts External 4

Internal 6 : Timer x 2, A/D x 1, TV peripheral block x 1, Watchdog x 1, NMI x 1
TV peripheral block internal interrupt : 0SD x 4, Serial x 2, I°C x 1, MUSE x 4, Remote Control x 5

N Timer Counter Timer Counter 10, 11 : 16-bit x 2 (1000-division down counter)
Clock Source ................. 1/ (1 to 256) of System Clock
Interrupt Source ............ Underflow of Timer Counter 10, 11

Watchdog : 17-bit x 1

K serial Interface Serial 0 : 8-bitx 1 (Transmission / Reception of arbitrary bit length, Transfer direction of MSB / LSB
selectable, Clock Polarity selectable, Start Condition function)
Clock Source ................. 625K, 312.5K, 156.3K, 104.2K, 52.1K, 39.1K, 26.0KHz (0SC=at 20MHz)

17C x 1 : For multi master mode, Bus line (output) has 2 systems
Clock Source ... 89.3K, 78.1K, 62.5K, 52.1K, 44.6K, 39.1K (0SC=at 20MHz)

MUSE Serial Bus : Responds to arbitrary byte-length transfer, Parity Error, Acknowledge error detection
function
Clock Source ......ccee.. 156.3K, 104.2K, 78.1K, 52.1K, 39.1K, 26.6KHz

* Joint use : 2

K1/0 Ports[1/0 ’ 49

228



Support Tool

MN102L230 O

K In-Circuit Emulator

PX-ICE102L00 + PX-PRB102L23
PARTNER-EX1020023

I Pin Configuration

9o w_ o
Lroa -222ne8s 2842222 OxZgQu
238233995 g58505y5588358058866883888,53:2¢¢5¢
S55353533335330080 0000000032282 08238
L T M | | N ~ AN
il || ) |
HERR Alv SRR VR
NORAS (7 88157 s 150 1er 00401107 1014 1 0100107557 10000 0 1y o
NDCAS €«——

g
2
NWEL ¢——3
NWEH <~ {4
NRE «<—{s
6

7

°

9

DOSCO «—— 10
V8§ —— 11
D00 «<—>f12
D01 €—>{13
002 <—>f14
D03 <—>f15
D04 3 16
D05 17
D06 <—>1 18
007 <—>{19 MN102L230
D08 <—>f20
VDD 21
Do 22
D10 23
D11 2
D12 25
D13 2%
D14 27
[ERS 28
A00 &——| 29
A0t £
A02 <——i 31
A03 32
Ao4 3
A0S 3

NRST ———>f35
SYSCLK %
VDD 37

120——— VSS
119} NIRQO
1181—> N.C.
17— NGC.
16—> YS.
1"5—> YM
114> NHOUT
113f€- - NHIN
12— NvouT
1114 NVIN
110j—— RMIN
109f——> CS601
108/¢—> P26
107)—> P25
106{6—> P24
105/¢—> P23
P22
103(¢ -~ > P21
102> P20
101 }——— AND
100)—— AN1
ssfe—— AN2
sBle—— AN
97|—— ADVDD
ADVSS
95— ANG
94— ANS
93— ANG
s2/6—— AN7
VoD
s0f——> SDA1
s9k—> sCL1
88— SDAO
87K—> SCLO
86,<—> NSBD
85lc—> NSBT
s4fc—> MUSID
s3k—> MUSIB
82f——> MUSIK

QFP160-P-2828B

2P 505 5295 5 5 59 Feo 2 P e 66 59 0 70 71 7™ 70 TS 17 7 ™ gg 1| —— vsS
2 122 l { Vv VLVV Phvdd L
MGSSAIPFIESIADSESAISAIASS IS SIS AS DS
858823:3823322352283%39885¢88388b028z82788:585¢8¢
5z 3
-
£ g

NC : Nothing connected with pin.

See the next page for peripheral function, Package and electrical characteristics.
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T'A/D Inputs 8-bit x 8ch (with S/H)

oA 4-bit x 3ch (Analog R, G, B Output)

| Special Ports Remote Control Reception, Character multiplex LSI (MN83601 I/F)

N CcRTC Bit map 0SD : Packed pixel (4 bit / pixels) method, internal 32 color pallet, 16 colors simultaneously displayed
per field, horizontal pixel width 512 to 840 pixels (when display covers entire screen within 28 ps
/32 s

I Notes VRAM, DRAM Refresh Controller, Remote control input discriminant circuit built-in

K Package QFP160-P-2828B

N Electrical Characteristics

A/D Characteristics
 vemetr syl ooin
AID Conversion Absolute Error | ADVDD=5V, ADVSS=0V
A/D Conversion Time f=16MHz
Analog Input Voltage VIA ‘ VSS VDD | V
Full-scale Output Current IFS VREF =1.2, VRIREF=1.2kQ 4 5 6 mA
. RL=200C, VREF=1.2V,
‘ Output Voltage Setting Range VO RIREF=1 2kO 0 1.2 v
‘ . RL=200%, VREF=1.2V,
1 Non-linear Error NLE RIREF=1 2k 0.5 | LSB
| . . RL=2000, VREF=1.2V,
i Differential Non-linear Error] DNLE RIREF=1.2kQ 0.5 | LSB
Channel Interval Error IFS VREF=1.2V, RIREF=1.2k02 +3 | %
Error from 3-channel average IFS

(Ta=25°C, VDD=AVDD=ADVDD=5.0V, VSS=AVSS=ADVSS=0V, fosc=20MHz)
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P
SERIES

MN1900/10/20 Series

The MN1900/10/20 series of program-control type CMOS high-performance
digital signal processors, and incorporate multipliers, ALU, RAM, serial and
parallel interfaces, DMA and so on, on a single chip. The MN1900 series
supports pseudo 24-bit fixed-point arithmetic. The MN1920 series is an
upwardly compatible version of the MN1900 series and offering complete 24-bit
implementation for precise arithmetic as well as high speeds.
Features
o Digital signal processing
80 ns to 200 ns execution time -- large (4 k to 16 M word) data RAM
space
Parallel processing with extended-word long instructions (MN1900/20)
© VIN1900 series
Pseudo 24-bit fixed-point arithmetic
20 x 20 — 32-bit parallel multipliers
24-bit ALU
o MN1910 series
16-bit fixed-point arithmetic
16 x 16 — 32-bit parallel multipliers
32-bit ALU
© MN1920 series
24-bit fixed-point arithmetic ’
24 x 24 — 48-bit parallel multipliers DSP series
56-bit ALU
Advanced-function version of the MN1900 series offering upward
compatibility for instructions

M Applications

HesH |
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1 MN19041A (High Speed Version]

B Type MN19041A [High Speed Version]
N Data Type Pseudo 24-bit Fixed Point
Kinstruction [Instruction ROM (word) 4K (32-bit)
I Data Data RAM1 (word) 258 (16-bit)
Data RAM2 (word) Internal 512, External 4K (16-bit)
* For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 9-bit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing
N instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz)
Low Speed Operation 160ys (at 3.5 to 5.25V, 32kHz)
| Interrupts * RESET e External « Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total
L) Serial Interfaces Tto 16-bitx 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
K Calculation |Calculation Accuracy MUL 20 x 20 — 32-bit
function
Calculation Accuracy ALU 24-bit
Barrel Shifter 32 — 24-bit (—16 to +15 Shift)
General-use Register 24-hit x 4
Max/min Value Set Available
N Package QFP084-P-1818
K in-Circuit Emulator ICE19091A
N Evaluation Chip MN19091A

N Electrical Characteristics

Electrical Characteristics

e : 2 g : 2 Limit- fene
Ty e R i e
VDD ) 475 50 | 525 V
Supply Voltage VSS Connect all VDD and VSS Pins externally
Oscillation Frequency fF 50 | MHz
Machine Cycle Teyc 100 160x10°| ns
Supply Current IDD 60 | 100 | mA
Power Consumption Pt 300 | 525 | mW

(Ta=-20 to +70°C)
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MN19041A [High Speed Version] O

I Pin Configuration
r2o00oN©0©UT®n N O ommmﬁj
00X X X XXX XXXXXX -~ olF@aaaan
eiiiiiiizzzziémmag%g%
SCLKO ——> 1084 83 82 51 8079 78 1776 15 74 7372 7170 g9 B8 7 86 g5 Bégg Vss
SCLK1 —>| 2 62 NC
SINHO ——>3 61|<——>TXD1
SINHT —>|4 60 [€<—>TXDO
SRDY0 <——5 59 [<—>DMX15
SRDY{1 <——6 58 |<—>DMX14
RXDO —>{7 57 [€<—>DMX13
RXD1 —>{8 56 |<—>DMX12
SYNC <—9 55 |<——>DMX11
0OSCS0 —>{ 10 54 |<—>DMX10
0SCs1 <— 11 MN19041A [High Speed Version] 53 |<——> DMX9
OSCFQ0 —> 12 52 |<—> DMX8
OSCF1{ «<—— 13 51 [<—> DMX7
MEMRDY ——> 14 50 [€&—> DMX6
HALT —>{ 15 49 &—> DMIX5
RSTO —>{ 16 48 &<—> DMX4
RST1 ——>{ 17 47 &——> DMX3
RIW <—| 18 46 K—> DMX2
AS <— 19 45 |&—> DMX1
DS <—20 44 &—> DMX0
Vss 2122 03 24,5 26 57 28,080 32 .34 36,38 0 40, 42 43 VDD

PRW ——>
IBE <«
OBF «——|

PO «—>
P1 <—>|
P2 <—>
P3 <—>
P4<c—>
P5 <>
P6 <—>
P7 <—>
P8 <>
Pg <—>
P10 «<—>
P11 «—>
P12 <8
P13 «—>
P14 < >(»
P15 <—>

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN1 9091 A [High Speed Version]

K Type MN19091A [High Speed Version]
N Data Type Pseudo 24-bit Fixed Point
K instruction [Instruction ROM (word) External 8K (32-bit)
T Data Data RAM1 (word) 258 (16-bit)
Data RAM2 (word) Internal 512, External 4K (16-bit)
o For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 9-hit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing
K instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz)
Low Speed Operation 160ps (at 3.5 to 5.25V, 32kHz)
rlnterrupts * RESET e External « Overflow /0 « DMA « NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level)
Io Serial Interfaces 1o 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
K calculation [Calculation Accuracy MUL 20 x 20 — 32-bit
function -
Calculation Accuracy ALU  24-hit
Barrel Shifter 32 — 24-bit (-16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available
N Package PGA144-C-S15U
K in-Circuit Emulator ICE19091A

N Electrical Characteristics

Electrical Characteristics

Supply Voltage VS5 Connect all VDD and VSS Pins externally

Oscillation Frequency fF 50 | MHz
Machine Cycle Teyc 100 160x10%} ns
Supply Current IDD 80 | 150 [ mA
Power Consumption Pt 400 | 788 | mW

(Ta=-20 to +70°C)
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MN19091A [High Speed Version] 1

I Pin Configuration

72
.68
.64
.63
.61
.57
.56
.53
.51
.50
.47
.44
42

.39

75
7
67
.65
.62
.59
.58
.52
A8
46
43
40
.38

.35

69
66
60
55
54
49
45
41
37
34

31

.33 .30 .24

29 26 .28

.78 .80 .83 .86 .87 .89 .92 .93 .97 .99 .100.104.108

Q
.74 76 .79 82 .84 .88 .94 95 .98 .101.103.107.111|P
.70 .73 .77 81 .85 .90 .91 .96 .102.105.106.110.114 [N

M

4 141 137 135

19 18 13 9 5 1

22 16 12 10 .7 4

109 .112 116
13115 .19 L
117 118 122 |K
121120 .123 |J
126 124 125 |H
127 130 .128 |G
132 131 129 |F

136 .134 .133

.2 .143 .140

E
D
142 139 .136 |C
B
A

.

Wrong Insertion Proof Pin

36 32 .28 27 25 21 20 .17 .15 14 11 8 6 3 .144
1 2 3 4 5 &6 7 8 9 10 11 12 13 14 15 \
1 st pin mark on the surface
(Bottom View)
PGA144-C-S15U
Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin
-~ No.~~|Assignment| = name No. ~ |Assignment| name No.  |Assignment{ name No. - [Assignment| name
1 C12 VDD 37 D3 VSS 73 N4 VDD 109 M13 VSS
2 B13 VDD 38 G2 — 74 P3 — 110 N14 —
3 A4 SRDY0 39 B1 DMX6 75 Q2 ouTo 111 P15 DMI16
4 B12 SRDY1 40 D2 . DMX7 76 P4 EX1 112 M14 DMI17
5 C11 RXDO 4 E3 DMX8 77 N5 EX0 113 L13 DMI18
6 A13 RXD1 42 C1 DMX9 78 Q3 NMI 114 N15 DMI19
7 B11 PCS 43 E2 DMX10 79 P5 AMIO 115 L14 DMI20
8 A12 PDS 44 D1 DMX11 80 Q4 AMI1 116 M15 DMI21
9 C10 PR/W 45 F3 DMX12 81 N6 AMI2 117 K13 DMI22
10 B10 IBE 46 F2 DMX13 82 P6 AMI3 118 K14 DMI23
11 A1 OBF 47 E1 DMX14 83 Q5 AMI4 119 L15 DMI24
12 B9 PO 48 G2 DMX15 84 P7 AMI5 120 J14 DMI25
13 C9 P1 49 G3 TEST3 85 N7 AMI6 121 J13 DMI26
14 A10 P2 50 F1 TEST2 86 Q6 AMI7 122 K15 DMI27
15 A9 P3 51 G1 TESTH 87 Q7 AMI8 123 J15 DMI28
16 B8 P4 52 H2 TESTO 88 P8 AMI9 124 H14 DMI29
17 A8 P5 53 H1 MODE3 89 Q8 AMI10 125 H15 DMI30
18 C8 P6 54 H3 MODE2 90 N8 AMI11 126 H13 DMI31
19 c7 P7 55 J3 MODET1 91 N9 AMI12 127 G13 SYNC
20 A7 P8 56 J1 MODEO 92 Q9 DMIO 128 G15 0SCSo
21 A6 P9 57 K1 S2 93 Q10 DMN 129 F15 0SCS1
22 B7 P10 58 J2 S 94 P9 DMI2 130 G14 0SCF0
23 B6 P11 59 K2 SO 95 P10 DMI3 131 F14 0SCF1
24 C6 P12 60 K3 AMX0 96 N10 DMI4 132 F13 MEMRDY
25 A5 P13 61 L1 AMX1 97 Qi DMI5 133 E15 HALT
26 B5 P14 62 L2 AMX2 98 P11 DMI6 134 E14 RSTO
27 A P15 63 M1 AMX3 99 Qi2 DMI7 135 D15 RST1
28 A3 TXD1 64 N1 AMX4 100 Q13 DMI8 136 C15 RAW
29 B4 TXDO 65 M2 AMX5 101 P12 DMI9 137 D14 AS
30 C5 DMX0 66 L3 AMX6 102 N11 DMI10 138 E13 DS
3 B3 DMX1 67 N2 AMX7 103 P13 DMI11 139 C14 SCLKO
32 A2 DMX2 68 P1 AMX8 104 Q14 DMI12 140 B15 SINHO
33 C4 DMX3 69 M3 AMX9 105 N12 DMI13 141 D13 SCLK1
34 C3 DMX4 70 N3 AMX10 106 N13 DMI14 142 C13 —
35 B2 — 71 P2 — 107 P14 — 143 B14 —
36 A1 DMX5 72 at AMX11 108 Q15 DMI15 144 A15 SINH1
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1 MN1900402

B Type MN1900402
N Data Type Pseudo 24-bit Fixed Point
Kinstruction [Instruction ROM (word) 4K (32-bit)
T Data Data RAM1 (word) 514 (16-bit)

Data RAM2 (word) Internal 1K, External 4K (16-bit)

* For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

100ns (at 4.75 to 5.25V, 50MHz)
160ps (at 3.5 to 5.25V, 32kHz)

| Interrupts « RESET « External « Overflow *1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total
LT Serial Interfaces 110 16-bitx 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

N calculation

Calculation Accuracy MUL

20 x 20 — 32-bit

function Calculation Accuracy ALU  24-bit
Barrel Shifter 32 — 24-bit (-16 to +15 Shift)
General-use Register 24-bitx 4
Max/min Value Set Available
N Package QFP084-P-1818
K in-Circuit Emulator ICE1900402
K Evaluation Chip MN1900003

N Electrical Characteristics

236

Electrical Characteristics

Supply Voltage VSS Connect all VDD and VSS Pins externally

Oscillation Frequency fF ' 50 | MHz
Machine Cycle Teyc 100 160x10°| ns
Supply Gurrent IDD 60 | 100 | mA
Power Consumption Pt 300 | 525 | mW

(Ta=-20 to +70°C)



MN1900402 O

I Pin Configuration

T2 00N 00sodr-o om'-':\‘-lEa
O X X XX X X X X X X X X -olFE Q2 00Q
sTTTTTETTEEETEmm?gggg
SCLKO ——> 1084 8382 g1 B0 79 78 7770 7574 7372 7170 g9 B 57 % g5 O3 Vss
SCLK1 —> 2 62 NC
SINHO ——>{3 61 |——>TXD1
SINHT —>{4 60 |——>TXDO
SRDY0 <——5 59 |<——>DMX15
SRDY1 <——6 58 |<—>DMX14
RXDO0 —>|7 57 |<——>DMX13
RXD1 —>|8 56 |[€«——>DMX12
SYNC <—9 55 |<—>DMX11
OSCS0 —>{ 10 MN1900402 54 |<——>DMX10
OSCS81 <— 11 53 <—> DMX9
OSCF0 —>{ 12 52 |<—>DMX8
OSCF1 €<— 13 51 (<—>DMX7
MEMRDY ——>| 14 50 <—> DMX6
HALT —>{ 15 49 [&—> DMX5
RSTO —>{ 16 48 [&——> DMX4
RST1 —>( 17 47 &—> DMX3
RW <— 18 46 [&—> DMX2
AS <— 19 45 K<——> DMX1
DS <—20 44 |&——> DMXO0
vss 2122 oy 24,5 26 5, 28,030 32 34 3638 0 40 . 42 43 K<—> VDD

PDS ——>
PRW ——>
IBE <
OBF <«
PO «<——>|
Pl <>
P2 «<—>
P3 <—>
P4 <>
P5 «<—>|
P6 <>
P7 «<—)|
P8 <—>
P9 «—>
P10 «—>
P11 «—>
P12 <38
P13 <—>
P14 < >{»
P15 «<—>

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN1900403

T Type MN1900403
N Data Type Pseudo 24-bit Fixed Point
Ninstruction | Instruction ROM (word) 4K (32-bit)
N Data Data RAM1 (word) 258 (16-bit)
Data RAM2 (word) Internal 512
RAM Pointer 1 9-bit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6 Indirect, Direct, Cyclic Addressing
K instruction Execution Time High Speed Operation 200ns (at 3.5 to 5.5V, 25MHz)
Low Speed Operation 160ps (at 3.5 to 5.5V, 32kHz)

K interrupts

* RESET « External * Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total

LT Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

K Calculation |Calculation Accuracy MUL 20 x 20 — 32-bit

function Calculation Accuracy ALU  24-bit

Barrel Shifter 32 — 24-hit (-16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available

K Package TQFP080-P-1212

K in-Circuit Emulator ICE19091A

I Evaluation Chip MN19091A

K Electrical Characteristics

238

Electrical Characteristics

VDD , 35|50 (55| V
Supply Voltage Vss Connect all VDD and VSS Pins externally
Oscillation Frequency fF 25 | MHz
Machine Cycle Teye 200 160x10°f ns
Supply Current IDD 20 | 60 | mA
Power Consumption Pt 100 | 330 | mW

(Ta=-20to +70°C)



MN1900403 O

I Pin Configuration
- e DS o
Q§§Q§§§Q§QQ§§_O‘EDQQ(A
§22:2::3332:2333(kRKKBggge
SCLKO ——> 150 7978 77 T 75 74 7572 71 70 69 58 67 68 45 84 43 62 g1 60lc— MODEO
SCLK1 —>{2 59— TST
SINHO ——>{3 58 [——> TXD1
SINH1 —>14 57 ——>TXDO
SRDY0 <—5 56 [<——> DMX15
SRDY1 <——|6 55 |K—> DMX14
RXDO ——>{7 54 |K—> DMX13
RXD1 ——>/8 53 <—> DMX12
SYNC €<—¢ 52 [K<—> DMX11
0SCS0 ——>1 10 51 |<—>DMX10
OSCF0 —> 11 MN1900403 50 [&—> DMX9
MEMRDY ——>1 12 49 &—> DMX8
HALT —>{13 48 [<—>DMX7
RSTO —>{ 14 47 |K——> DMX6
RW <— 15 46 K—> DMX5
AS<— 16 45 [<—>DMX4
DS <—17 44 [&<—> DMX3
PCS —>| 18 43 |&—> DMX2
PDS —>|19 42 |<—>DMX1
PRIW ——>12021 23 25 27 20 31 __33 _ 35 _ 37 _ 39 0 [<—> DMX0

P11l <>
P12 «— (g
P13 <—>

Vss

§ Connect all VDD externally.
Connect all VSS externally.

TQFP0O80-P-1212
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1 MN1900003

N Type MN1900003
N Data Type Pseudo 24-bit Fixed Point
K instruction [Instruction ROM (word) External 64K (32-bit)
T Data Data RAM1 (word) 514 (16-bif)

Data RAM2 (word) Internal 2K, External 64K (16-bit)

* For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing

N instruction Execution Time

High Speed Operation
Low Speed Operation

100ns (at 4.75 to 5.25V, 50MHz)
160ps (at 3.5 to 5.25V, 32kHz)

K interrupts

* RESET < External * Overflow /0 « DMA ¢ NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level)

L)

Serial Interfaces - 1 to 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

K calculation

Calculation Accuracy MUL

20 x 20 — 32-bit

function
Calculation Accuracy ALU  24-bit
Barrel Shifter 32 — 24-bit (-16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available
I Package PGA144-C-S15U

K in-Circuit Emulator

MN1900003

N Electrical Characteristics

240

Electrical Characteristics

VDD , T475] 50 [525] V
Supply Voltage Vss Gonnect all VDD and VSS Pins externally
Oscillation Frequency fF 50 | MHz
Machine Cycle Teye 100 160x10°| ns
Supply Current IDD 80 | 150 | mA
Power Consumption Pt 400 | 788 | mW

(Ta=-20 to +70°C)



MN1900003 O

I Pin Configuration

72

.68

.64

.63

.61

.57

.56

.53

.51

.50

.75
71
.67
.65
.62
.59
.58
.52
.48

.46

.78 .80 .83 .86 .87 .89 .92 .93 .97 .99 .100.104.108 |Q

74 76 79 82 84 .88 .94 .95 .98 .101.103.107 .111 |P

.70 .78 .77 81 .85 90 .91 .96 .102.105.106.110.114

.69
.66
.60
.55
.54
.49

.45

N
109 .112 116 [M
113 115 119 |L
117 118 122 (K
121120 .123 |J
126 .124 125 |H
127 130 .128 |G

1832 .131 129 |F

(Bottom View)
PGA144-C-S15U

47 43 41 .138.134 .133 [E
.44 40 37 w141 137 135 |D
42 38 34 33 30 24 .19 .18 13 9 1142 .139 136 |C
39 35 31 29 26 23 22 .16 .12 .10 .7 4 2 .143.140|B
36 .32 28 27 25 21 20 .17 15 .14 11 8 6 .3 .144|A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

wrong Insertion Proof Pin

\1 st pin mark on the surface

“Pin ~Pin: . Pin Pin - |~ Pin Pin Pin . Pin Pin ~“Pin Pin - Pin

““No. " [Assignment| = name “'Ne. " |Assignment| name No. |Assignment| name |  No. |Assignment| - name
1 ci2 VDD 37 D3 VSS 73 N4 AMX15 109 M13 DMI14
2 B13 SRDY0 38 G2 DMX8 74 P3 ouTo 110 N14 DMI15
3 Al4 SRDY1 39 B1 DMX9 75 Q2 EXT 111 P15 DMI16
4 B12 RXDO 40 D2 DMX10 76 P4 EX0 112 M14 DMI17
5 c11 RXD1 M E3 DMX11 77 N5 NMI 113 L13 DMI18
6 A13 PCS 42 G1 DMX12 78 Q3 VSS 114 N15 DMI19
7 B11 PDS 43 E2 DMX13 79 P5 AMIO 115 L14 DMI20
8 A12 PR/W 44 D1 DMX14 80 04 AMI 116 M15 DMI21
9 C10 IBE 45 F3 DMX15 81 N6 AMI2 117 K13 DMI22
10 B10 0BF 46 F2 TEST3 82 P6 AMI3 118 K14 DMI23
11 Al PO 47 E1 TEST2 83 Q5 AMI4 119 L15 DMI24
12 B9 P1 48 G2 TEST1 84 P7 AMI5 120 J14 DMI25
13 C9 P2 49 G3 TESTO 85 N7 AMI6 121 J13 DMI26
14 A10 P3 50 Fi MODE3 86 Q6 AMI7 122 K15 DMI27
15 A9 P4 51 G1 MODE2 87 Q7 AMI8 123 J15 DMI28
16 B8 P5 52 H2 MODE1 88 P8 AMI9 124 H14 DMI29
17 A8 P6 53 H1 MODEO 89 Q8 AMI10 125 H15 DMI30
18 C8 P7 54 H3 S2 90 N8 AMI11 126 H13 DMI31
19 Cc7 P8 55 J3 S1 91 N9 AMI12 127 G13 SYNC
20 A7 P9 56 J1 S0 92 Q9 AMI13 128 G15 0SCS0
21 A6 P10 57 K1 AMX0 93 Q10 AMI14 129 F15 0SCS1
22 B7 P11 58 J2 AMX1 94 P9 AMI15 130 G14 VDD
23 B6 P12 59 K2 AMX2 95 P10 DMIO 131 F14 0SCF0
24 C6 P13 60 K3 AMX3 96 N10 DMI1 132 F13 0SCF1
25 A5 P14 61 L1 AMX4 97 Q11 DMI2 133 E15 VSS
26 B5 P15 62 L2 AMX5 98 P11 DMI3 134 E14 MEMRDY
27 A4 TXD1 63 M1 AMX6 99 Q12 DMI4 135 D15 HALT
28 A3 TXDO 64 N1 AMX7 100 Q13 DMI5 136 C15 RSTO
29 B4 DMX0 65 M2 VDD 101 P12 DMI6 137 D14 RST1
30 C5 DMX1 66 L3 AMX8 102 N11 DMI7 138 E13 R/W
31 B3 DMX2 67 N2 AMX9 103 P13 DMI8 139 c14 AS
32 A2 DMX3 68 P1 AMX10 104 Q14 DMI9 140 B15 DS
33 C4 DMX4 69 M3 AMX11 105 N12 DMI10 141 D13 SCLKO
34 C3 DMX5 70 N3 AMX12 106 N13 DMI11 142 C13 SINHO
35 B2 DMX6 71 P2 AMX13 107 P14 DMI12 143 B14 SCLK1
36 Al DMX7 72 Q1 AMX14 108 Q15 DMI13 144 A15 SINH1
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1 MN1900011

W Type MN1900011
N Data Type Pseudo 24-bit Fixed Point
Kinstruction |Instruction ROM (word)  External 64K (32-bit)
N Data Data RAM1 (word) 1026 (16-bit)

Data RAM2 (word) Internal 3K, External 64K (16-bit)

« For external Memory Access Time 30ns
Wait 1 to 7 Wait 20 to 140ns (at 100ns Operation)
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

100ns (at 4.75 to 5.25V, 50MHz)
160ps (at 3.5 to 5.25V, 32kHz)

K interrupts

« RESET < External * Overflow 1/0 « DMA < NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level)

Mo

Serial Interfaces

110 16-bitx 2

Parallel Interfaces

16-hit x 1 (I/0 port joint use)

Special function

DMA 2ch

K calculation

Calculation Accuracy MUL 20 x 20 — 32-bit

function Calculation Accuracy ALU  24-bit
Barrel Shifter 32 — 24-bit (-16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available
K Package PGA181-C-S15U

K in-Circuit Emulator

PARTNER-ET1900011

K Electrical Characteristics

242

Electrical Characteristics

VDD i 475| 50 |525| V
Supply Voltage VSS Connect all VDD and VSS Pins externally
Oscillation Frequency fF 50 | MHz
Machine Cycle Teye 100 160x10°| ns
Supply Current IDD 80 | 150 | mA
Power Consumption Pt 400 | 788 | mW

% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)

(Ta=—-20 o +70°C)



MN1900011 O

I Pin Configuration

45 49 50 51 52 53 54 83 .84 85 .86 .87 .88 .89 .90 |Q
44 38 55 56 57 58 59 .76 .77 .78 .79 .80 .81 .82 91
43 37 32 60 61 62 .63 .70 .71 .72 .73 .74 75 .98 92 |N
42 36 31 27 46 .47 48 64 65 66 .67 .69 .104.99 93 M
41 35 30 .26 . .68 . .109.105.100 .94 |L
40 34 29 25 . .110.106 .101 .95 |K
.39 .33 28 24 . .111.107 .102 .96 |J
7 13 .18 22 .23 . .113.112.108 .103 .97 |H
6 12 17 21 . 114 118 .123 .129 |G
5 11 16 .20 . .115.119.124 130 |F
4 10 15 19 . 158 . .116.120.125 .131 [E
3 .9 .14 159 .157 .156.155.154 .138 .137 .136 .117 .121 .126 .132 [D
2 .8 .165.164.163.162.161 .160.153 .152 .151 .150 .122 .127 .133 |C
1172171 170 .169 .168 .167 .166 .149 .148 .147 .146 .145 .128 .134 |B
.180.179 .178 177 176 .175 174 173 .144 143 .142 .141 .140 .139 .135 |A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Bottom View)
PGA181-C-S15U
Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin | Pin Pin Pin Pin
No. |Assignment| name No. - |Assignment| name No. |Assignment] name No. |Assignment| name No.  |Assignment| name
1 B1 VDD 37 N2 TXDO 73 N11 AMX6 109 L12 AMI12 145 B13 DMI22
2 C1 CLKOUT| 38 P2 DIMIX0 74 N12 AMX7 110 K12 | AMI13 146 B12 DMI23
3 D1 W/R 39 J DMX1 75 N13 — 111 J12 AMI14 147 B11 DMI24
4 E1 AS1 40 K1 DIMIX2 76 P8 VSS 112 H12 | AMI15 148 B10 | DMI25
5 F1 AS2 41 L1 DMX3 77 P9 AMX8 113 H11 — 149 B9 DMI26
6 G1 |SSYNCO| 42 M1 DMX4 78 P10 AMX9 114 G12 BMX2 150 C12 DMI27
7 H1 SSYNC1 43 N1 DMX5 79 P11 AMX10 115 F12 BMX1 151 C11 DMI28
8 c2 SRDY0 44 P1 DMX6 80 P12 | AMX11 116 E12 BMX0 152 C10 | DMI29
9 D2 SRDY1 45 Q1 DMX7 81 P13 | AMX12 | 117 D12 ouT2 153 G9 DMI30
10 E2 RXDO 46 M5 VSS 82 P14 | AMX13 | 118 G13 ouT1 154 D8 DMI31
11 F2 RXD1 47 M6 DMX8 83 Q8 AMX14 119 F13 — 155 D7 SYNC
12 G2 PCS 48 M7 DMX9 84 Q9 AMX15 | 120 E13 VDD 156 D6 0SCSo
13 H2 PDS 49 Q2 DMX10 85 Q10 | READY | 121 D13 DMIO 157 D5 0SCSt1
14 D3 PR/W 50 Q3 DMX11 86 Qi1 MON 122 C13 DMI1 158 E8 VSS
15 E3 IBE 51 04 DMX12 87 Q12 RST2 123 G14 DMI2 159 D4 0SCF0
16 F3 0BF 52 Q5 DMX13 88 Q13 |RDYACK| 124 F14 DMI3 160 C8 0SCF1
17 G3 — 53 Q6 DMX14 89 Q14 |RSTOUT| 125 E14 DMI4 161 C7 VDD
18 H3 PO 54 Q7 DMX15 90 Q15 VDD 126 D14 DMI5 162 C6 |MEMRDY
19 E4 P1 55 P3 VDD 91 P15 ouTo 127 C14 DMI6 163 C5 HALT
20 F4 P2 56 P4 TEST3 92 N15 EX1 128 B14 DMI7 164 C4 RSTO
21 G4 P3 57 P5 TEST2 93 M15 EX0 129 G15 DMI8 165 C3 —
22 H4 P4 58 P6 TESTH 94 L15 NMI 130 F15 DMI9 166 B8 RST1
23 H5 — 59 P7 TESTO 95 K15 VSS 131 E15 DMI10 167 B7 R/W
24 J4 P5 60 N4 MODE3 96 J15 AMIO 132 D15 | DMIM1 168 B6 AS
25 K4 P6 61 N5 MODE2 97 H15 AMI1 133 C15 | DMI12 169 B5 DS
26 L4 P7 62 N6 MODE1 98 N14 AMI2 134 B15 DMI13 170 B4 SCLKO
27 M4 P8 63 N7 MODEO 99 M14 AMI3 135 A15 VSS 171 B3 SINHO
28 J3 P9 64 M8 S2 100 L14 AMI4 136 D11 VDD 172 B2 SCLK1
29 K3 — 65 M9 S1 101 K14 AMI5 137 D10 DMI14 173 A8 SINH1
30 L3 P10 66 M10 S0 102 J14 AMI6 138 D9 DMI15 174 A7 T12
31 M3 P11 67 M11 AMX0 103 H14 AMI7 139 A14 DMI16 175 A6 123
32 N2 P12 68 L8 AMX1 104 M13 AMI8 140 A13 | DMIH7 | 176 A5 T34
33 J2 P13 69 M12 | AMX2 105 L13 AMI9 141 A12 | DMI18 177 A4 T40
34 K2 P14 70 N8 AMX3 106 K13 | AMI10 142 A1 DMI19 [ 178 A3 |MRAMEN
35 L2 P15 4! N9 AMX4 107 J13 — 143 A10 DMI20 179 A2  |MONRDY
36 M2 TXD1 72 N10 AMX5 108 H13 | AMI11 144 A9 DMI21 180 Al VSS
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1 MN1901012

T Type MN1901012
N Data Type Pseudo 24-bit Fixed Point
Kinstruction [Instruction ROM (word) 10K (32-bit)
N Data Data RAM1 (word) 450 (16-bit)
Data RAM2 (word) Internal 1792, External 64K (16-bit)
o Forexternal ~ Memory Access Time  19.8ns
Wait 1to 7 Wait 16.6 to 116.2ns (at 83ns Operation)
Data ROM (word) 3.5K (16-bit)
« Data ROM is mapped on the Address of RAM 2.
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing
RAM Paointer 16-bit x 6, Indirect, Direct, Cyclic Addressing (common with RAM Pointer 2)

K instruction Execution Time

High Speed Operation

83ns (at 4.75 to 5.5V, 60MHz)

K interrupts

* RESET < External ¢ Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total

o

Serial Interfaces

110 16-bitx 2

Parallel Interfaces

16-bit x 1 (1/0 port joint use)

Special function

DMA 2ch

N calculation

Calculation Accuracy MUL 20 x 20 — 32-bit

function Calculation Accuracy ALU  24-bit
Barrel Shifter 32 — 24-bit (-16 to +15 Shift)
General-use Register 24-bitx 4
Max/min Value Set Available
N Package QFP100-P-1818

K in-Circuit Emulator

PARTNER-ET 1900011

N Evaluation Chip

MN1900011

N Electrical Characteristics

244

Electrical Characteristics

Supply Voltage VSs Connect all VDD and VSS Pins externally

Oscillation Frequency fF 4 60 | MHz
Machine Cycle Teyc 83 1250 | ns
Supply Current IDD 85 | 160 | mA
-Power Consumption Pt 425 | 880 | mW

% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)

(Ta=-20 to +70°C)



MN1901012 O

I Pin Configuration

i1}
oI e BV =) % halle 5
o X Rx K Ex 22 RENEI2YRR Ioeaz?
$£333333323323:3322:260258833
VCOIN ——> 1600 90 % g7 % g5 % g3 % gy 90 gg OB gy B0 g B gy B2 B0 0T L To sl VoD
PCOUT «—|2 74——> /OUTO
AVss ——3 73 K<—— /EX1
VDD —|4 72 <—— /EX0
SCLKO —>|5 71 &<—— MODE3
/SINHO —>{6 70 €<—— MODE2
SRDY0 €«—|7 69 [<—— MODE1
RXDO —>8 68 <—— MODEO
RXD1 —>9 67 [&<—> DMX15
TXDO <—| 10 66 |[<—> DMX14
TXD1 <— 11 65 |<—> DMX13
JACFL —> 12 64 |[<—> DMX12
CLKTST —>(13 MN1901012 63 |[<—> DMX11
/SYNC €<— 14 62 [€<—> DMX10
OSCF0 —>{ 15 61 [<—> DMX9
OSCF1 €<—( 16 60 [<—> DMX8
Vss 17 59 &<—> DMX7
MEMRDY 18 58 |<——> DMX6
/RSTO ——>| 19 57 <—> DMX5
OUT1 €<——|20 56 |<—> DMX4
ouT2 €<— 21 55 <——> DMX3
BMX0 €— 22 54 c—> DMX2
BMX1 <— 23 53 [&—> DMX1
BMX2 <— 24 52 <—> DMX0
/DS <——2526 28 _ 30 g1 32 gy 34 g 6 08 40 a2 46 _ 48 5051 — VSS

/AS2 <——
JAST «<——N
W/R €<—
RW <—1

/PCS

PR/W

IBE <—|
OBF <—&
PO <—>|
pP1<—>I8
p2 <—>|
p3 <—>(Q
P4 <—>|
P5 <—>8
pg <—>|
p7 <—>|&
pg €<—>
P9 <—>I8
Plo<—> &
P11 €<—>I&
P12 <—>|
P13 <—>|8
P14 <—>|
P15 <—>{5
VDD

QFP100-P-1818
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21 MN1901611

N Type MN1901611
N Data Type Pseudo 24-bit Fixed Point
Ninstruction [Instruction ROM (word) 16K (32-bit)
N Data Data RAM1 (word) 514 (16-bit)
Data RAM2 (word) Internal 2.5K, External 64K (16-bit)
* For external Memory Access Time 24.5ns

Wait 1 to 7 Wait

18.1 to 127.3ns (at 90.9ns Operation)

‘| RAM Pointer 1

10-bit x 1, Indirect addressing

RAM Pointer 2

16-bit x 6, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

90.9ns (at 4.75 to 5.5V, 55MHz)
160ps (at 3.5 to 5.5V, 32kHz)

K interrupts

* RESET < External ¢ Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total

Mo

Serial Interfaces

110 16-bitx 2

Parallel Interfaces

16-bit x 1 (I/0 port joint use)

Special function

DMA 2ch

K calculation

Calculation Accuracy MUL

20 x 20 — 32-bit

function
Calculation Accuracy ALU  24-bit
Barrel Shifter 32 — 24-bit (~16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available
] Package QFH128-P-1818, QFP128-P-1818

K in-Circuit Emulator

PARTNER-ET1900011

K Evaluation Chip

MN1900011

N Electrical Characteristics
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Electrical Characteristics

Symbol{  Condition
oo .
Supply Voltage Vs Connect all VDD and VSS Pins externally
Oscillation Frequency fF 55 | MHz
Machine Cycle Teye 90.9 160x10°| ns
Supply Current IDD 80 | 150 | mA
Power Consumption Pt 400 | 825 | mW

(Ta=-20 to +70°C)

3% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)



MN1901611 0

I Pin Configuration

58xmwaro 21815
A = N s 220 E 518181818
WWWWWWWWWWWWWWWWimmmmmmmmmmmmwww
T T
8838858385883 23 858 RCRIRNIRBBLES
aan 5 3—> 0SOWoH
04108 ——>8 @ |5 ONASHd
M10S ——> @ Y——> SN
OHNIS — '8 & ——> 0soW
HHNIS ——>| & 8> VS
0AQHS <———|8 3 > Yomy
tAQdS «—o{ 8 B> IM
0axd —>(3 5 —> svL
laxd—>f 8 Bl—— 14OV
0axle—18 8 aan
laXle—oy S 3lk—— raaow
0ONASS<——| 8 2 k—— €3q0W
IONASS«—— 8 o k—— 23aon
SSA 2 5 [<—— 3aON
ONAS¢—— & - Q- 03AON
08080 —>{& o 2 < doIs
18080<—— 2 8 2> 01n0
04080 —> T = 5 k— X3
14080 ¢——| 2 = Qle—— 0x3
aan e 2 k> SIXWa
AQHNIN — Ik—> vIXWa
LIWVH——>2 Q e—> EIXNa
oIS —3 2 S —> ZXNa
HeH—>I8 3 —> HIXWa
oXWg<—— & Qr—> olxna
Ixng<—|8 3 <> 6XWa
xng<e—{ & Br—> 8xwa
1NOM10<——(& 5 <> xna
LNo«—] & glc—> 9xwa
Zino<«——|8& 8 Kk—> SXWa
Isve—oy{ & 3le—> vxwa
1spo—& O a SSA
CN o Two~N0o P Y2TVere2l s iRILLRRIBS S
PHIH IR A4S S 1 L
oo0oa

QFH128-P-1818 / QFP128-P-1818
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2 MN199001

W Type MN199001
I Data Type 16-bit Fixed Point
Kinstruction [Instruction ROM (word) 2K, External 64K (32-bit)
N Data Data RAM1 (word) 96 (16-bit)

Data RAM2 (word) Internal 64, External 64K (16-hit)

* For external Memory Access Time 25ns
Wait 2 Wait 50ns (at 100ns Operation)
RAM Pointer 1 RAM1, RAM2 joint use
RAM Pointer 2 16-bit x 7, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation 100ns (at 4.75 to 5.25V, 40MHz)
Low Speed Operation —

K interrupts

* RESET e« External EXO Interrupt e External INT Interrupt « Overflow Interrupt «1/0 Interrupt « DMA
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts Max 31 levels in total

LIT) Serial Interfaces 8/12/16-bit x 2
Parallel Interfaces 16-bit x 1 (/0 port joint use)
Special function Pseudo SRAM Interface

K calculation [Calculation Accuracy MUL 16 x 16 — 32-bit

function

Calculation Accuracy ALU  32-bit
Barrel Shifter 32 — 32-bit (-16 to +15 Shift)
General-use Register 32-bit x 2
Max/min Value Set Available

N Package QFP100-P-1818

[ in-Circuit Emulator ICE199001 (For 20MHz)

N Evaluation Chip MN199001

I Notes A/D, D/A Conversion built-in

N Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD 475| 50 | 525| v
Oscillation Frequency foscF 40 | MHz
Machine Cycle Teye 100 ns
Supply Current IDD fosc=40MHz 50 | 100 | mA
Power Consumption Pt fosc=40MHz 250 | 525 | mW
(Ta=25°C)



MN199001 O

I Pin Configuration

VD1
0SCo —|
0SC1 <—
HALT ——>|

CK10M <—
SSELT —)|
RXD —>
SIRDY <——
TXD <—
SORDY €<——
SICLK —>
SOCLK ——>|
CKB25K <—
CKB25K <——
LRCKI ——>|
LRCKO ——>
CK19K <——
NCK19K €<——
EX0 —>|
ﬁ R
OBF <——|
IBE €<—
P8N16 ——>|
PHNL ——>|
PRW ——>|

VREFIN
AVDD1
AVSS1

AVDD2

AVSs2
AVDD3
AVSS 3

—> OuTo

[<— EXRM

Vss 2

< AIN
S—> LNEG

97

o

© ® NG AW N

23

12
13

€l—> LPOS
8|—> RNEG
8——> RrPOS
Q&— TEST
QKK—— RST

MN199001

«—> D3
Kk—> D2
<—> D4
<—> D1
<—> D5
<—> DO
(<> D6
——> A0
<—> D7
F—> A1
—> CEo
——> CE1
—> DS
—> A2
—> A10
——> A3
—> OF
—> A4
—> At1
—> A5
——> A9
——> A
——> Ag
> A7
VDD 2

PCS —>|X¥
P15 <—>|
P14 <—>|8
P13 <—>
P12 <—>(2

VSS1

QFP100-P-1818
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1 MN1920802A [High Speed Version]

K Type MN1920802A [High Speed Version]
N Data Type 24-bit Fixed Point

Kinstruction [Instruction ROM (word) 8K (40-bit)

N Data Data RAM1 (word) 514 (24-bit)

Data RAM2 (word)

Internal 2K, External 16M (24-bit)
« For external

Memory Access Time
Wait 1to 7 Wait

23ns: 1 Wait

20 to 140ns (at 80ns Operation)

RAM Pointer 1

10-bit x 3, Indirect addressing

RAM Pointer 2

24-bit x 9, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

80ns (at 4.75 to 5.25V, 50MHz)
125ps (at 3.5 to 5.25V, 32kHz)

rlnterrupls * RESET e External Pin Interrupt; 3 kinds (EX0, EX1, UNMI) « Overflow «1/0 « DMA * NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts. 15 levels in total
o Serial Interfaces 1to 24-bit x 2

Parallel Interfaces

24-bit x 1 (1/0 port joint use)

Special function

DMA 2ch

K calculation

Calculation Accuracy MUL

24 x 24 — 48-bit

function

Calculation Accuracy ALU 56-hit
Barrel Shifter 56 — 56-bit (~32 to +31 Shift)
General-use Register 56-bit x 4 x 2 Bank
Max/min Value Set Available

N Package QFP124-P-2828

K in-Circuit Emulator ICE1920802

K Evaluation Chip MN1920001

N Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD Connect all VDD externally 4751 50 |525| V

Oscillation Frequency fF 4 50 | MHz

Machine Cycle Teye 80 125x10°| ns

Supply Current IDD ) 80 | 140 | mA
- foscF=50MHz, Without External Load

Power Consumption Pt 400 | 735 | mW

(Ta=-20 to +70°C)

3% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)



MN1920802A [High Speed Version] O

I Pin Configuration

8&maaee:fﬁ:ee%:emm,\mmvmm—o8[%|8’§%
O T ]

V§s ——— womtza‘zzm‘20119"8117"6115"41wa“em"Owogmwwms105104103'02|m’°°99 % g7 % o5 Magf—> ouTi
AMXQ €¢——}2 92———> OUTO
AMX1 €<—|3 91 [&—> DMX23
AMX2 €——]4 90 [&——> DMX22
AMX3 <——|5 89 [<—> DMX21
AMX4 <—6 88 [<—> DMX20
AMX5 <——(7 87 |<—> DMX19
AMX6 <——8 86 |<—> DMX18
AMX7 < 9 85[<—> DMX17
AMX8 <—— 10 84{<—> DMX16
AMX9 €—— 11 83{<—> DMX15

AMX10 <12 82[€——> DMX14
AMX11 €——13 81 /€<—> DMX13
Vgs ———| 14 80[<—> DMX12
AMX12 €——15 78— VSS
AMX13 €—— 16 MN1920802A [High Speed Version] 78 &> DMX11
AMX14 €<——f17 77|€¢—> DMX10
AMX15 €<—— 18 76 [€—> DMX9
AMX16 <——{19 75[&—> DMX8
AMX17 €—— 20 74{€—> DMX7
AMX18 <— 21 73/€—> DMX6
AMX19 <——22 72/&—> DMX5
AMX20 <— 23 71 &> DMX4
AMX21 <—— 24 70/6—> DMX3
AMX22 <——|25 69[<—> DMX2
AMX23 €——|26 68 [€—> DMX1

RW <—— 27 67[<—> DMX0

AS <—|28 66— VDD

DS <—— 29 65— 0SCS1

VoD 30 64 [€—— 0OSCS0

NC — 3132 34 36 38 42 44 46 48 50 52 54 56 58 60 6263 NC

a7 a1 a7 51 59

<5
SINH1 €<—>|
SRDY0 <—|&

SRDY1 €

EX0 ——>|

EXT —>|
IBE <—
OBF <—

TXDO €<—|

TXD1 <&

Vss

RSTO ——>|8
RXDO —>|
RXD1 —>|&

RST1 —>|

HALT ——>(8
UNMI —>|
STOP ——>{8
EMRDY —>| &
SCLKO <>
SCLK1 €<—>
SYNC <—|
MODE0 —>{&
MODE{ ——>|
MODE2 ——>{&

MODE3 —>1

Vss
VoD

OSCF0 —>|

HINHO

QFP124-P-2828

NC : Nothing connected with pin.
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1 MN1920001C [High Speed Version]

K Type

MN1920001C [High Speed Version] [ES (Engineering Sample) available]

N Data Type

24-bit Fixed Point

K instruction

Instruction ROM (word)

External 64K (40-bit)

N pata

Data RAM1 (word)

514 (24-bit)

Data RAM2 (word)

Internal 2.5K, External 16K (24-bit)
* Forexternal  Memory Access Time
Wait 1 to 7 Wait

15ns
20 to 140ns (at 80ns Operation)

RAM Pointer 1

10-bit x 3, Indirect addressing

RAM Pointer 2

24-hit x 9, Indirect, Direct, Cyclic Addressing

N instruction Execution Time

High Speed Operation
Low Speed Operation

80ns (at 4.75 to 5.25V, 50MHz)
125ps (at 3.5 to 5.25V, 32kHz)

K interrupts

« RESET < External Pin Interrupt 3 kinds (EX0, EX1, UNMI)  Qverflow *1/0 « DMA « NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total (+NMI Interrupt 1 level)

o

Serial Interfaces

1to 24-hitx 2

Parallel Interfaces

24-bit x 1 (1/0 Pin joint use)

Special function

DMA 2ch

K calculation

Calculation Accuracy MUL

24 x 24 — 48-bit

function
Calculation Accuracy ALU  56-bit
Barrel Shifter 56 — 56-bit (-32 to +31 Shift)
General-use Register 56-bit x 4 x 2 Bank
Max/min Value Set Available
N Package QFP208-P-2828

K in-Circuit Emulator

ICE1920001

N Electrical Characteristics

Electrical Characteristics

Connect all VDD externally 475) 50 | 525 | V

Supﬁy Voltage VDD

Oscillation Frequency fF 4 50 | MHz
Machine Cycle Teye 80 125x10°l ns

Supply Current IDD | foscF=50MHz Without External Load 80 | 140 | mA
Power Consumption Pt 400 | 735 | mW

(Ta=-20 to +70°C)

3% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)
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MN1920001C [High Speed Version] O

I Pin Configuration

> AMI11
F——>AMI10

AMX0 €<—1 208207206205204203202201200|99'98Y97'96\95' 193‘92\91190189'66187186(85'34183152|B|‘BD|79‘7B|77 s175‘74173'72|7|‘70169‘68167'55165‘6‘183'6216\160159'58157 156 [—> AMI8
AMX1 €¢——|2 9 155 VoD
AMX2 €——|3 154 [——> AMI7
AMX3 €4 153|—> AMI6
vss 5 152 [———> AMIS
AMX4 €——|6 151 [——> AMI4
AMX5 <—|7 150 [——> AMI3
AMX6 €<—|8 149 [—> AMI2
AMX7 €<—|9 148|—> AMI1
AMX8 €——] 10 147 ]—> AMIO
AMXg €——(11 146 Vss
AMX10 €12 145 [——> AMY9
AMX11 €<—] 13 144[——> AMY8
VDD 14 143 [——> AMY7
AMX12 €<—[15 142[—> AMY6
AMX13 €—16 141|—> AMY5
AMX14 €—|17 140[—> AMY4
AMX15 €—| 18 139|—> AMY3
Vss ——|19 138 [——> AMY2
AMX16 <——|20 137 [——> AMY1
AMX17 (21 136 |——> AMY0
AMX18 €22 135~ VDD
AMX19 €—|23 134[€—— MODE3
AMX20 <——| 24 133[€—— MODE2
AMX21 €——|25 132[€—— MODE1
AMX22 €26 MN1920001C [High Speed Version] 181 |€—— MODEO
AMX23 €| 27 130 [€—> P23
vop ——|28 120[€—> P22
RIW <—|29 128[€—> P21
AS €20 127 [€—> P20
DS «—a1 126[<—> P19
vss —|32 125(€¢—> P18
SCLKo <—>{98 124 [&—> P17
SCLK1 <—>{3¢ 123]<—> P16
SINHO <—>(35 122[<—> P15
SINHT «—>|36 121 [&—> P14
SRDY0 <—| 37 120[&—> P13
SRDY1 <——|38 19/<—> P12
SRXDO ——>139 118 [<—> P11
SRXD1 ———>40 117 [&—> P10
ASTO —>41 116 [<—> P9
RST1 ——42 115[<—> P8
RST2 —>{43 114[6—> P7
HALT —>) 44 113}<—> P6
STOP —>|45 112|€—> P5
READY ——>1 46 111 [€&—> P4
MEMRDY ——>{47 110 Vss
EX0O —>{48 109[&—> P3
EX1 —>{ 4 108[<—> P2
NMi —— 50 107 [<—> P1
ONMI —> 51 106 [<—> PO
VoD~ a5 sy so et 63, 65, 67 65 71 73 75 77 70 81, 83, 85 67 80 o1 _ 88 95 97 93 101, 103 105 VoD
54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 ""104
N P02 P I QIS NN NI VO RO CTAOTVAOON VDO O - WD Py o —1o-
23 R e I L It T L R R
578883 05857 585858555528 25 sizzzaz £ F=lsls

QFP208-P-2828

NG : Nothing connected with pin.
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(I MN1921003A (High Speed Version]

K Type MN1921003A [High Speed Version]
N Data Type 24-bit Fixed Point
K instruction [Instruction ROM (word) 10K (40-bit)
N Data Data RAM1 (word) 514 (24-bit)

Data RAM2 (word) Internal 1K (24-bit), 1K (16-bit), External 16M (24-bit)

* For external Memory Access Time 10ns: 1 Wait
Wait 1to 7 Wait 17.5 to 122.5ns (at 70ns Operation)
RAM Pointer 1 10-bit x 3, Indirect addressing
RAM Pointer 2 24-bit x 9, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation 70ns (at 4.75 to0 5.25V, 57.1MHz)
Low Speed Operation —

K interrupts

« RESET e« External Pin Interrupt 3 kinds (EX0, EX1, UNMI) « Overflow «1/0 « DMA < NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts. 15 levels in total (+NMI Interrupt 1 level)

o Serial Interfaces

110 24-bit x 2

Parallel Interfaces

24-bit x 1 (1/0 Port joint use)

Special function

DMA 2ch, 64 multiplication PLL built-in

N Calculation [Calculation Accuracy MUL
function

24 x 24 — 48-bit

Calculation Accuracy ALU

56-bit

Barrel Shifter

56 — 56-bit (~32 to +31 Shift)

General-use Register

56-bit x 4 x 2 Bank

Max/min Value Set

Available

N Package

QFP144-P-2020

K in-Circuit Emulator

ICE1920802 (Used for the limited function)

N Evaluation Chip

MN1920001

N Electrical Characteristics

Electrical Characteristics

SupvaVoltage’ VDD Connect all VDD exterrnally 475 50 [525| V

Oscillation Frequency fF 4 57.1 | MHz
Machine Cycle Teye foscF=892.8kHz (With PLL) 70 X10° | ns
Supply Current IDD 100 | 140 | mA

Power Consumption Pt 500 | 735 | mW

Without External Load

254

(Ta=-20to +70°C)

% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)



MN1921003A [High Speed Version] 1

I Pin Configuration

- o
U
SRR s arr
IO LTI
144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110
NC —1 143 141139 137 185 133 131 129 127 125 123 121 119 117 115 113 111 109 108|—— NC
Vss 2 107 |¢—— DIV1
AMX0 <——3 106 [<—— DIVO
AMX1 €<—|4 105/<—— BPSS
AMX2 €—|5 104 [<—— PLLSLEEP
AMX3 €<——|6 108 [——> PCOUT
AMX4 <—]7 102 AVSS
AMX5 <——8 101 [¢—— VCOIN
AMX6 <——|9 100 [——— AVDD
AMX7 €<— 10 99[<—— SELECTH
AMX8 €— 11 98[<—— SELECTO
AMX9 €<——| 12 97|<—— CKo
AMX10 €—| 13 96|——> VCOOUT
AMX11 €—| 14 95 VDD
vss <— 15 94 [——> OUTT
AMX12 €16 93|—> OUTO
AMX13 €——{17 s2|<—> OMX23
AMX14 €10 MN1921003A [High Speed Version] o1 € omxez
AMX15 €— 19 90 [€——> OMX21
AMX16 €—|20 89 [€—> OMX20
AMX17 <— 21 88 [<—> OMX19
AMX18 <——] 22 67 |<—> OMXx18
AMX19 €23 86 [<—> OMX17
AMX20 <——] 24 85|<—> OMX16
AMX21 <] 25 84|<—> OMX15
AMX22 <——|26 83 <> OMX14
AMX23 <27 82[<—> OMX13
RW <28 81|<—> OMX12
AS <28 80 vss
DS <30 79[<—> OMX11
VoD El 78|<—> OMX10
NG — 32 77 |<—> OMX9
vss 33 76 [<—> OMX8
RSTO ——>{34 75|<—> OMX7
RSTT ——>|35 74 [<—> OMX6
NG ——| 3637 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 ral 73— NC
T T T TITIT]
FIQIDIZIZL > QoI r VO T WL OO - NMO00NY -00 N 0T W
g D Diple & & S3353 [sye]

QFP144-P-2020

NC : Nothing connected with pin.
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1 MN1920811

N Type MN1920811
N Data Type 16-bit Fixed Point
Kinstruction [Instruction ROM (word) 8K (32-bit
I Data Data RAM1 (word) 2K (16-bit), Data ROM: 2.5K (16-bit)
Data RAM2 (word) 512 (16-bit)
RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment
RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment

N instruction Execution Time

High Speed Operation
Low Speed Operation

93ns (at 3.5 to 3.9V, 21.504MHz)

K interrupts * RESET « External « Overflow *1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
LT Serial Interfaces 110 16-bitx 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
K calculation [Calculation Accuracy MUL 16 x 16 — 32-bit
function
Calculation Accuracy ALU  17-bit
Barrel Shifter 32 — 17-bit (-32 to +31 Shift)
General-use Register 16-bitx 8
Max/min Value Set Available
I Package LOFP128-P-1818
N in-Circuit Emulator ICE1920811
N Evaluation Chip MN1920811
I Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

N Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD 35137 (39| V
Oscillation Frequency foscf 4 21.739] MHz
Machine Cycle Teye 92 ns
Supply Current IDD foscr=21.504MHz 25 | 50 | mA
Power Consumption Pt | Atexecution of VSELP, Without External Load 90 | 195 | mW

(Ta=-20 to +70°C)



MN1926811 O

I Pin Configuration

Hmmmmmmga765432310 -

55555553555353553255232Y% %0 a0rnowema

L

8833555885883 83a8 0 RCRRRRNARS885 883
$Q0A 5 pry—~]
ZING— 3% g c—>Hd
SING—> g gl 0d
yIWG—|8 & l—— €3acow
SING——> 3 le—— z3aow
9INA ——>8 8 le— 300N
LING—| 8 8l 03aow
8ING—>3 5 ——> laxL
61N —> 8 gl oaxi
oLING —>{8 8 k—— Sad
HHING—> S 3k—— +s0d
CLING—>8 3 [« 0S0d
elINg——> 3 ale—— mned
PHING—>(2 5 —— ON
SLING—> = = I3 ON
ot —>|¢ g 2 2ssA
PSSA e @ L] ON
LLING ——> 3 Z 5 ——ON
8LING—>{ ¥ = el ON
6LING —>{ ¥ 92— ON
02ING—3> = 3 ON
12ING —>{® @ |——ON
ZING—> 2 g ON
€2ING —>{ & 3 ——ON
PZING—> & H——ON
SZING —>{§ g —— ON
2Ina—> & 8—— ON
L2ING—>(& & —— ON
8zINg —>{ & gb—— on
62ING —>(& 8 > 0ONAS
0eINg—> B 3 l<—— s0s0
tetna—8 O Q —— zaan

cNO Lo~ 22RO 2ddRIL8NR2385 8

2822222299929 F008 558 sEEppLY

> > AQEEc e in o

win n 0

LQFP128-P-1818

NC : Nothing connected with pin.
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1 MN1920813

K Type MN1920813
N Data Type 16-bit Fixed Point
Kinstruction [Instruction ROM (word) 8K (32-bit)
N pata Data RAM1 (word) 2K (16-bit) Data ROM: 2.5K (16-bit)
Data RAM2 (word) 512 (16-bit)
RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment

RAM Pointer 2

9-bit x 6, Indirect, Initial Value Pointer increment

K instruction Execution Time High Speed Operation 92ns (at 3.5 to 3.9V, 21.739MHz), 68ns (at 4.5 to 5.5V, 29.4MHz)
Low Speed Operation
| Interrupts * RESET e External * Qverflow ¢ 1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
LT Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
N Calculation [Calculation Accuracy MUL 16 x 16 — 32-bit
function
Calculation Accuracy ALU 17-bit
Barrel Shifter 32 — 17-bit (=32 to +31 Shift)
General-use Register 16-bit x 8
Max/min Value Set Available
K Package TQFP100-P-1414
K in-Circuit Emulator ICE1920811
K Evaluation Chip MN1920811
l Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics
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Electrical Characteristics

T

Supply Voltage VDD 35137 |39 v
u 0
prly Yoliag 45 | 50 | 55
L VDD=3.5 to 3.9V 4 21.739
Oscillation Frequency foscf MHz
VDD=4.5 to 5.5V 4 29.4
VDD=3.5 to 3.9V, 21.739MHz 92
Machine Cycle Teye ns
VDD=4.5 to 5.5V, 29.4MHz 68
Supply Current IDD foscr=21.504MHz 25 | 50 | mA
Power Consumption Pt | Atexecution of VSELP, Without External Load 90 | 195 | mW
Supply Current IDD foscF=28.57MHz 40 | 80 | mA
Power Consumption Pt Without External Load 200 | 440 | mW

(Ta=-20 to +70°C)




MN1920813 O

I Pin Configuration

M N O® oM~ OWwW T O - o

SN o CoCCooocoogoo23hgRIaNcsy

S =E=232=S2E32=323=pw=2222=23=23s=2==o

Oobooobbobooao>0o0bboboooaobao>
VDD1 160099 9 g7 9 g5 ™ g3 g W0 gg B gy B g5 0 gy B B0 g B rs—— DMI0
DMI24 —>f2 74 <—— RST
DMI25 —>f3 73 [&—— STOP
DMI26 ——>i 4 72 |6 EX
DMI27 —>i5 71 |&<— MODE3
DMI28 6 70 &<—— MODE2
DMI29 — 37 69 (<—— OSCS
DMI30 —— 8 68 <—— MODE1
DMI31 ——f9 87 <—— OSCF
AMIO «<—— 10 66 &—— MODEO
AMI1 «<—— 11 65 K—> P15
AMI2 &—| 12 64 K—> P14
Vssi 13 MN1920813 63 ——— Vss3
AMI3 <—/ 14 62[<—> P13
AMI4 «——| 15 61 [<—> P12
AMI5 €<——(16 60 [K—> P14
AMI6 <—r 17 59 <—> P10
AMI7 &«<——| 18 58 &<—> P9
AMI8 <——| 19 57 <—> P8
AMI9 «—— 20 56— p7
AMI10 <—|21 55> pg
AMI11 «—u22 54 [&<——> p5
AMT12 <—— 23 53> py
AMI13 «— 24 52— p3
AMI14 <—— 2526 o7 28 20 30 T 32 - 34 a5 36 a7 38 3 40 “ 42 " 44 .5 46 4748 19 50 51 VDD3

§eopeszEzEas Y s EppELERe LRy

> 29 Slare x glele [

TQFP100-P-1414

NC : Nothing connected with pin.
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1 MN1921814

HType MN1921814
N Data Type 16-bit Fixed Point
K instruction [Instruction ROM (word) 8K (32-bit)
N Data Data RAM1 (word) 2.75K (16-bit), Data ROM: 2.5K (16-bit)
Data RAM2 (word) 512 (16-bit)
RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment
RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment

K instruction Execution Time

High Speed Operation
Low Speed Operation

92ns (at 3.5 to 3.9V, 21.739MHz), 68ns (at 4.5 to 5.5V, 29.4MHz)

K interrupts

* RESET e External « Overflow /0 ¢ DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total

o

Serial Interfaces 1 to 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

K calculation

Calculation Accuracy MUL

16 x 16 — 32-bit

function Calculation Accuracy ALU  17-bit
Barrel Shifter 32 — 17-bit (-32 to +31 Shift)
General-use Register 16-bit x 8
Max/min Value Set Available
I Package TQFP100-P-1414
N in-Circuit Emulator ICE1920811
N Evaluation Chip MN1920811

I Notes

Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

N Electrical Characteristics
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Electrical Characteristics

37

35 39
Supply Voltage VDD 45 1 50 | 55 \
o VDD=3.5 to 3.9V 21.739
Oscillation Frequency foscF VDD=45 10 5.5V 294 MHz
. VDD=3.5 to 3.9V, 21.739MHz 92

Machine Cycle T T DD-45 1055V, 20.4MH | 68 e
Supply Current IDD foscf=21.504MHz 25 | 50 | mA |
Power Consumption Pt | Atexecution of VSELP, Without External Load 90 | 195 | mW
Supply Current IDD foscr=28.57MHz 40 | 80 | mA
Power Consumption Pt Without External Load 200 | 440 | mW

(Ta= 20 o +70°C)




MN1921814 O

I Pin Configuration

SNEEZEEECEEEyocgenee gy

S S2=S232ES2332=zp=2222232===23=2==2a

QQDQDQDQDDDQ>IIIQTQID‘[OI>
VDD1 1600 99 o 97 %, 95 o 93 2 91 % 89 & 87 8 85 8 83 8 81 & 79 7 77 7 BE— MO
DMI24 —>i2 74 &—— RST
DMI25 3 73 &—— STOP
DMI26 —>14 72 [6—— EX
DMI27 5 71 €&—— MODES3
DMI28 —>f6 70 &<—— MODE2
DMI29 7 69 |<—— OSCS
DMI30 ——>{8 68 < MODE1
DMI31 9 67 &<—— OSCF
AMIO «<— 10 66 &<—— MODEO
AMI1 €——{ 11 65 K—> P15
AMI2 «<—| 12 64 &—> P14
Vsst 13 MN1921814 63 |——— VSS3
AMI3 «— 14 62 [<—> P13
AMI4 <—| 15 61 &—> P12
AMI5 «———| 16 60 |<—> P11
AMI6 <—o-{17 50 K—> P10
AMI7 &<——| 18 58 &<—> P9
AMI8 <—| 19 57 K—> P8
AMI9 «—20 56— p7
AMI10 <21 55— pg
AMI11 «—22 54 <—> P5
AMT12 <— 23 53— py
AMI13 «——{24 52l S pg
AMT14 €«——{2528 o7 231930 T TT?T}SW 38 39TT4T2 . 4445 46 48 f5051 VDD3

o o o= - - - — - -

n D dlonln @ & o

TQFP100-P-1414

NC : Nothing connected with pin.
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1 MN1921816

T Type MN1921816
N Data Type 16-bit Fixed Point
K instruction [Instruction ROM (word) 18K (32-bit)
N Data Data RAM1 (word) 2.75K (16-bit) Data ROM: 2.5K (16-bit)
Data RAM2 (word) 512 (16-bit)
RAM Pointer 1 13-hit x 9, Indirect, Direct, Initial Value Pointer increment
RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment

K instruction Execution Time

High Speed Operation
Low Speed Operation

92ns (at 2.7 to 3.3V, 21.739MHz)

K interrupts

* RESET s« External * Overflow ¢1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total

L) Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

N Calculation |Calculation Accuracy MUL 16 x 16 — 32-bit

function

Calculation Accuracy ALU  17-bit
Barrel Shifter 32 — 17-bit (-32 to +31 Shift)
General-use Register 16-bit x 8
Max/min Value Set Available

N Package TQFP100-P-1414

K in-Circuit Emulator ICE1920811

N Evaluation Chip MIN1920811

l Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics
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Electrical Characteristics

SuppIyVoItaQe’ o

VDD

2.7

3.0

Oscillation Frequency foscF VDD=2.7 to 3.3V 4 21.739| MHz

Machine Cycle Teye VDD=2.7 t0 3.3V, 21.739MHz 92 ns

Supply Current IDD foscr=21.504MHz 133 30 | mA
At execution of VSELP,

Power Consumption Pt 40 | 100 | mW

Without External Load

(Ta=-20 to +70°C)



MN1921816 O

I Pin Configuration

SNESZEEfcIZEgcctoeneezeysg

2 S532=3=32=3=¢$=22=2323=323232322

QODDDDDDDDDO>ITI‘[‘EQDDJ’JII>
VDD1 1 10099 % 97 % 95 o 93 2 91 % 89 8 87 8 85 84 83 82 81 8 79 . 77 7675‘—~DMI0
DMI24 2 74 .<—— RST
DMI25 3 73[&<—— STOP
DMI26 4 721<— EX
DMI27 ——>5 71 &<—— MODE3
DMI28 — 16 70 <—— MODE2
DMI29 7 69 K<—— OSCS
DMI30 —>{8 68 <—— MODE1
DMI31 9 67 <—— OSCF
AMIO0 «<—— 10 66 &<—— MODEO
AMI1 €<—— 11 65 K—> P15
AMI2 <—| 12 64 &—> P14
Voo 1o MN1921816 ol N
AMI3 <—|14 62[&—> P13
AMI4 <——| 15 61 <—> P12
AMI5 <——| 16 60 (K—> P11
AMI6 «<——| 17 59 K—> P10
AMI7 «<——|18 58 &<—> P9
AMI8 «——|19 57 <—> P8
AMI9 «—— 20 56l S py
AMI10 <— 21 55l > pg
AMI1T «——22 54 <—> P5
AMT12 <— 23 53— pg
AMI13 «<—{ 24 52ic—> p3
AMI14 <—— 2526 o7 28 19 30 T 32 T‘ 34 a5 T a7 38 2 }0 “ 42 4T344 5 46 . 48 . 50 51 VDD3

o o o= - - - - o = o - o

1) 0 Dinin 5] » o

TQFP100-P-1414

NC : Nothing connected with pin.
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1 MN1932801

K Type MN1932801
N Data Type 16-bit Fixed Point
Kinstruction |[Instruction ROM (word) 28K (24-bit)
N Data Data RAM (word) 6K (16-bit), Data ROM: 30K (16-bit)
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing

* Bit Reverse

N instruction Execution Time

High Speed Operation
Low Speed Operation

27ns (at 2.7 to 3.3V), 25ns (at 3.0 to 3.6V)

] Interrupts *RESET e« External e« Overflow *DMA e Timer
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
L) Serial Interfaces 1to 16-bit x 2
Parallel Interfaces 16-bit x 1

General-use Output ~ 16-bit
General-use Input 4-bit

Special function

DMA 2ch

N calculation

Calculation Accuracy MUL 16 x 16 — 32-bit

function
Calculation Accuracy ALU  16-bit
Barrel Shifter 40 — 17-bit (-32 to +31 Shift)
General-use Register 16-bit x 4
Max/min Value Set Available
N Package TQFP100-P-1414
K in-Circuit Emulator CE1932801
K Evaluation Chip MIN1932801
I Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD 273036 Vv
Input Clock Frequency* p VDD=3.0 to 3.6V 65/N 80/N | MHz
VDD=2.7 to 3.3V 60/N 74/N | MHz
Machine Cycle oy VDD=3.0 to 3.6V 25 ns
VDD=2.7 to 3.3V 27 ns
Supply Current IDD tcyc=30.0ns 40 | 130 | mA
Power Consumption Pt Without External Load 120 | 429 | mW

(Ta=-20 to +70°C)
*N: PLL multiplication factor



MN1932801 O

I Pin Configuration

R R I = Q w$%%§8“°
L LaLafOSNeLTOeER207E8283
VLU T L]

VSS —>{76 50 VDD
DMDEQ <—>{77 49 ——> SRDY1
DMDE1 «—>{78 48 ——> SRDY0
DMDE2 €—>{79 47 |&—— /SINH1
DMDE3 <—>{80 46 [<—— /SINHO
DMDE4 <—>181 45 |<—— SCLK1
DMDE5 €<—>{82 44 [<—— SCLKO
DMDE6 <—>{83 43 |<—— RXD1
DMDE7 <—>{84 42 |&<—— RXDO
DMDE8 <—>4{85 41 —> TXD1
DMDE9 <—>|86 40 [—> TXDO

DMDE10 <—>{87 39 (<—— VSS
VDD — 88 MN1932801 38 |<—— GI1
DMDE11 <—>{89 37 |«—— GIO
DMDE12 €<—>{90 36 —> TOUT
DMDE13 <—>{91 35 [&—— TCLK
DMDE14 <—>{92 34 MODE3
DMDE15 <—>{93 33 [<—— MODE2
AMDO <—|94 32 |<—— MODEH1
AMD1 «<—|o5 31 <—— MODEO
AMD2 «—|96 30 [<— /RST
AMD3 <——|o7 29 |&<—— /STOP
AMD4 <—|o8 28 |——> OSCF1
AMD5 <——99 27 |<—— OSCF0
vss 10002 4 6 8 10 12 14 16 18 20 22 24 % vss
THTTTHTITITITITIT
© N~ 0 o O - N O T WY Lo AaOZE0Nao9Q -
6088C85555558888588883888%
2II2TF2333F0 0 45 88783
)
o

TQFP100-P-1414
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1 MN1933211

T Type MN1933211
I Data Type 16-bit Fixed Point
Kinstruction Instruction ROM (word) 32K (24-bit)
N Data Data RAM (word) 6K + 32 (16-bit) Data ROM: 30K (16-bit)
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing

« Bit Reverse

K instruction Execution Time

High Speed Operation
Low Speed Operation

21.7ns (at 2.7 to 3.3V), 20ns (at 3.0 to 3.6V)

N interrupts

*RESET e External Overflow «1/0 <DMA e Timer
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total

Mo

Serial Interfaces

110 16-bit x 2

Parallel Interfaces

16-bit x 1
General-use Output
General-use Input

16-bit
4-bit

Special function

DMA 2ch

K calculation

Calculation Accuracy MUL

16 x 16 — 32-bit

function
Calculation Accuracy ALU 16-bit
Barrel Shifter 40 — 17-bit (~32 to +31 Shift)
General-use Register “16-bit x 4
Max/min Value Set Available
K Package TQFP100-P-1212, TQFP100-P-1414
K in-Circuit Emulator ICE1933211
I Evaluation Chip MN1933211
I Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD 27 130 (36| V
Input Clock Frequency ™ fF VDD=3.0to 3.5V 72IN 100/N| MHz
VDD=2.7 t0 3.3V 64/N 92/N | MHz

Machine Cycle teye VDD 230V 20 ns
VDD >2.7V 217 ns

Supply Current 1 1DD1 VDD=2.7 to0 3.3V, tcyc=21.7ns 30%2 | 175 | mA
Power Consumption1 Pt1 Without External Load 630 | mW
Supply Current 2 IDD2 VDD=3.0 to 3.6V, tcyc=20ns 240 | mA
Power Consumption2 Pt2 Without External Load 864 | mW

(Ta=-20 to +70°C)
*IN : PLL multiplication factor
*2 \lalues given are for machine cycle of 27ns at PSI-GELP voice coding execution



MN1933211 O

K Pin Configuration

LY ON - O Q o & 8 & % 858
TiiaialROreryoeEeleEzl38
LU DL ]

VSS —>{76 50 VDD
DMDEO <——>77 49 |——> SRDY1
DMDEt1 «——>{78 48 ——> SRDY0
DMDE2 €<——>{79 47 |&—— /SINH1
DMDE3 <—>{80 46 [<—— /SINHO
DMDE4 <—>|81 45 [€&—— SCLK1
DMDE5 <—>82 44 &<—— SCLKO
DMDE6B €<—>{83 43 [&—— RXD1
DMDE7 <——>{84 42 |[<—— RXDO
DMDE8 «———4{85 41 |—> TXD1
DMDE9 €——>{86 40 ——> TXDO

DMDE10 <—>|87 39 [€&—— VSS
VDD 88 MN1933211 38 [&—— G1i1
DMDE11 €«——>{89 37 &—— G10
DMDE12 €«—>{90 36 ——> TOUT
DMDE13 €<—>|91 35 [&—— TCLK
DMDE14 €——>{92 34 K——— MODE3
DMDE15 «<——>{93 33 [&—— MODE2
AMDO «——|94 32 &<——— MODE1
AMD1 «——o95 31 [&<—— MODEO
AMD2 «——96 30 [&<—— /RST
AMD3 «——{g7 29 |&<—— /STOP
AMD4 <——|908 28 —> OSCF1
AMD5 «———{99 27 &<—— OSCF0
ves 100()2 4 6 8 10 12 14 16 18 20 22 24 % vss
T T
© N~ 0 O O - N M < W0 a o = o
85883:555555868888888382823
=TT 322233 ap <88 83
pa
o

TQFP100-P-1212 / TQFP100-P-1414
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1 MN1931712

K Type MN1931712
K Data Type 16-bit Fixed Point
Kinstruction Instruction ROM (word) 17K (24-ti)
N pata Data RAM (word) 3.5K (16-bit) Data ROM: 5K (16-bit)
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing
* Bit Reverse
K instruction Execution Time High Speed Operation 20ns (at 3.0 to 3.6V, 100MHz)
Low Speed Operation —
[Interrupts *RESET «External < Overflow +1/0 DMA e Timer
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
L) Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1

General-use Output ~ 16-bit
General-use Input ~ 4-bit

Special function

DMA 2ch

N Calculation [Calculation Accuracy MUL
function

16 x 16 — 32-bit

Calculation Accuracy ALU

16-bit

Barrel Shifter 40 — 17-bit (-32 to +31 Shift)
General-use Register 16-bit x 4
Max/min Value Set Available

N Package QFP100-P-1818B

K in-Circuit Emulator ICE1933211

K Evaluation Chip MIN1933211

l Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

PCM-CODEC I/F, ADPCM I/F, Flash Memory I/F

K Electrical Characteristics

Electrical Characteristics

Supply Voltage VDD 30 (33|36 ]| V

Input Clock Frequency** fF VDD=3.0 to 3.6V 72/N 100/N| MHz

Machine Cycle teye VDD = 3.0V 20 ns

Supply Current 1 IDD1 VDD=3.3V, teyc=20ns 45 | 128 | mA
Without External Load,

Power Consumption 1 Pt1 Double-speed MAC 10% or less 149*2) 422 | mW

268

(Ta=-20 to +70°C)
*1N : PLL multiplication factor
*2 Vlalues when using ADPCM at Ta=25°C, echo cancellation, DTMF



MN1931712 0

I Pin Configuration

X
w w o]
l‘r—)ifv@:emw8r\®mvmmv—o$8§§§§6é
oo Ooo >0o00000aa0>00%2%0a
WL T
vss 76 50 VDD
/ACDWN ——=> 77 49 |—> ADPCMOUT
/PMUTE ——>| 78 48 ——>BCLOCK
GO2¢——| 79 47 |<——HWYSYNC
GO3<«—— 80 46 |<—— ADPCMIN
GO4 «—— 81 45 [&—— EXCLK
GO5 «—— 82 44 l&—— EXSHCLK
GO6 «——| 83 43 |¢&——MEMMODE
GO7<«<—— 84 42 |«——RXD0
GO8<——| 85 41 | STXD?
GO9g<——| 86 40 |——>TXDO
GO10&—/ 87 39 Vss
VDD 88 MN1931712 38 l«——GI
RXSYNC1<—| 89 37 «——Glo
RXSYNC2 <—— 90 36 |[<——PSACK
RXSYNC3<——— 91 35 l«<—— LMUTE
RXSYNC4 «—— 92 34 MODES3
RXSYNC5 <—— 93 33 «<——MODE2
RXSYNC6<——| 94 32 |<&~——MODE1
/MEMCEQ €<——| 95 31 «——MODEO
/MEMCE1 &——| 9 30 &«—— /RST
/DTMFCS ——>| 97 29 j«—— /ACFL
HWYCLK ———>{ 98 28 |——> /[FRSYNC
/SBFSYNC «——| 99 27 |[¢&—— PLLSLEEP
Vss 10 26 VDD
TTTTTTIITTL LTI
83508838805 cugEYYCS88EE88ER
SgoggsSgeggg X O >s L<Z2>5S003>00
fiitztcooo®; UZge <S9< 83
Ss553%Y5s5553 5 =2:=z2:5° o

TQFP100-P-1212 / TQFP100-P-1414
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bl
SERIES

M N1940 Series

The MN1940 Series includes program-controlled CMOS high-performance
digital signal processors with optimum architecture for audio signal processing.

A multiplier, ALU, RAM, audio serial interface, and program RAM are integrated
into a single chip.

Features

© Audio Signal Processing Architecture
80 ns maximum execution speed.
Direct coupling to digital delay DRAM available.
Program loading to instruction RAM.
Setting of filter coefficient and digital delay time.

® High-accuracy Operation Functions
24 x 16 — 40-bit multiplier 44-bit ALU

® Audio Serial Interface
Input: 2 ports (2 channels/port)
Output: 3 ports (2 channels/port) .
125/CD format switching for individual ports ASP Series
Full 16/24 bit switching

M Applications

HesH M




1 MN19411

W Type MN19411
N Data Type 24-bit Fixed Point
K instruction |Instruction ROM (word) 192 (32-bit, On-chip RAM)
N pata Data RAM1 (word) 128 (16-bit)
Data RAM2 (word) Internal 128 (24-bit) / External 256K or 1M DRAM x 1 to 2 pieces
« For external Memory Access Time 80ns (fck=25MHz)
RAM Pointer 1 7-bit x 1
RAM Pointer 2 7-bit x 1 (Internal) 1 (External), Cyclic Addressing
K instruction Execution Time High Speed Operation 80ns (at 4.5 to 5.5V, 25MHz)
Low Speed Operation
K interrupts « RESET
Multiplex Loop, Multiplex Sub-routine 2 levels in total
LIT) Serial Interfaces 16/24-bit (L, R) input x 2, output x 3
Special function Direct connection of DRAM for Digital Delay is available, 12C Interface built-in
K Calculation [Calculation Accuracy MUL 24 x 16 — 40-bit
function
Calculation Accuracy ALU 44
Barrel Shifter 40 — 40-bit /-4, 0, +1, +4 Shift
Max/min Value Set Available
N Package * QFP0B4-P-1818
N In-Circuit Emulator Evaluation Board

N Electrical Characteristics

Electrical Characteristics

Supply Voltage VDD | Conngct respectively all VDD and VSS terminals externally | 4.5 | 5.0 | 5.5 v
Oscillation Frequency foik 4 | 25 | MHz
Machine Cycle Teye 80 500 | ns
Supply Current IDD fok=24.5MHz, Ta=25°C 65 | 100 | mA
Power Consumption Po 550 | mW

(Ta=-20 to +70°C, VSS=0V)
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MN19411 0

I Pin Configuration

SDO2
WS02 <—>
SCKO2 ——>|
INC]
SDO3 <——
WS03 —>
SCKO3 ——>
INC]
Vss
Vss
[NC] ———
CAS «——|
OE <—|

A8 <——

A7 <—

A6 <——

SCKO1
l<—> WSO1
[NC]
VDD
VDD
[NC]
INC]
[NC]
INC]

|<—— SCKI

<—— SDIt

l<—— WSI2

& |——> SDO1
g |«<—— SCKI2
¢ l<«—— SDI2
&G l«—— WSIH1

1(?4 63

o
&
o
~

61 51

® N oA W N

MN19411

< CE
< ADDR1
<—— ADDRO
VDD
VDD
<—>sCL
<—>SDA
<——TESTO
< RESET
<——SYNC
l<—— SYNCSEL
l<——TEST1
——>SLKO
[<—— CLKI
k—> D0
—>D1

D7 <——>
D6 <——>(8
D5 <——>|
D4 <——>|8
D3 <3
D2 «<——>8

Vss

QFP064-P-1818

NC : Nothing connected with pin.
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1 MN19412A

N Type

MN19412A

N Data Type

24-hit Fixed Point

N instruction

Instruction ROM (word)

512 (32-bit, On-chip RAM)

N pata

Data RAM1 (word)

256 (16-bit)

Data RAM2 (word)

Internal 256 (24-bit) / External 256K or 1M DRAM x 1 to 2 pieces, 256K SRAM x 1 to 2 pieces
* For external Memory Access Time DRAM 80ns, SRAM 100ns (fosc=40MHz)

RAM Pointer 1

8-bit x 2

RAM Pointer 2

8-hit x 2 (Internal), 2 (External), Cyclic Addressing

K instruction Execution Time

High Speed Operation 50ns (at 4.75 to 5.25V, 40MHz)
Low Speed Operation —

Kinterrupts

*RESET «INTO Interrupts « INT1 Interrupts
Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total

Tio

Serial Interfaces

16/24-bit (L, R) input x 2, output x 3

Parallel Interfaces

8-bit x 1

Special function

Direct connection to DRAM, SRAM for Digital Delay is available, 12C Interface built-in

K calculation

Calculation Accuracy MUL

24 x 16 — 40-bit

function
Calculation Accuracy ALU 44
Barrel Shifter 40 — 40-bit/ 0, +1, +4 Shift, -32 to +31 Shift
Max/min Value Set Available
N Package QFP084-P-1818

N in-Circuit Emulator

Evaluation Board

N Electrical Characteristics

274

Electrical Characteristics

VDD fosc=4 to 40MHz 4751 50 [525| V
Supply Voltage !

VSS | Gonnect respectively all YOD and VSS terminals externally
Oscillation Frequency fosc VDD=4.75 10 5.25V 4 40 | MHz
Machine Cycle Teye 50 500 | ns
Supply Current IDD fok=40MHz, Ta=25°C 110 | 150 | mA
Power Consumption Po 787.5| mW

(Ta=-20 to +70°C, VSS=0V)



MN19412A O

I Pin Configuration

INC]
SOEN2 ——>|
SCKO2 ——>

SDO3 <——
WS03 ——>|
SCKO3 ——>|
SOEN3 —>|
vss

Vss

CAS «—

OE <—

Al4 €—

A13 €<—

A2 <—

Al <—

A10 <—

A9 €
A8 <——
A7 <——
A6 <——
[NC]

NauZd = o - x © o
8888082338855 08a2gaf 8
SOPPEZD>S>DNZOOEZZTOZODIF A
LT LT
(B4 g3 82 5, 80 ;g 78 7B T4 T2 70 6B 60 o B4,
2 62
3 61
4 60
5 59
6 58
7 57
8 56
9 55
10 MN19412A 54
11 53
12 52
13 51
14 50
15 49
16 48
17 47
18 46
19 45
20 44
2122 24 _ 26 28 30 34 36 __ 38 40 4243

<—CE
< ADDR1
<—— ADDRO
VDD
VDD
——>CLKO
<——CLKI
[<——TESTO
< RESET
<——INT1
k—— INTO
l«——TEST1
<——SYNC
INC]
K—>P0
Kk—>P1
K—>P2
K—>P3
Kk—>Pa
Kk—>P5
k—>P6

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN19413

T Type

MN19413

N Data Type

24-hit Fixed Point

K instruction

Instruction ROM (word)

512 (32-bit, On-chip RAM)

I Data

Data RAM1 (word)

256 (16-bit)

Data RAM2 (word)

Internal 256 (24-bit) / External 256K or 1M or 4M DRAM x 1 to 2 pieces, 256K or 1M SRAM x 1 to 2

pieces
« For external

Memory Access Time DRAM 80ns, SRAM 100ns (fosc=20MHz)

RAM Pointer 1

8-bitx 2

RAM Pointer 2

8-bit x 2 (Internal), 2 (External), Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

50ns (at 4.75 to 5.25V, 20MHz)

K interrupts

« RESET «INTO Interrupts

* INT1 Interrupts

Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total

L)

Serial Interfaces

16/24-bit (L, R) input x 1, output x 2

Parallel Interfaces

4-bit x 1

Special function

Direct connection to DRAM, SRAM for Digital Delay is available, [2C Interface built-in

K calculation

Calculation Accuracy MUL

24 x 16 — 40-bit

function
Calculation Accuracy ALU 44
Barrel Shifter 40 — 40-bit/ 0, +1, +4 Shift, —32 to +31 Shift
Max/min Value Set Available
N Package QFP100-P-1818

N In-Circuit Emulator

Evaluation Board

K Electrical Characteristics
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Electrical Characteristics

VDD | fosc=2 to 20MHz 47550 |525] V
Supply Voltage ! )
VSS | Connect respectively al VDD and VSS terminals externaly
Oscillation Frequency fosc VDD=4.75 to 5.25V 2 20 | MHz
Machine Cycle Teye 50 500 | ns
Supply Current IDD fok=20MHz, Ta=25°C 120 | 190 | mA
Power Consumption Po 990 | mW

(Ta=-20 to +70°C, VSS=0V)



MN19413 O

I Pin Configuration

DAVDD
DAVSS
VGDA

le—— AINL

ADVsSS
f—— ADVDD

INC]
VBOP
VREFL
INC]
VREFR
vss
VoD

—> PCO
|—> VCOO

g
8

30

Ble—— AINR
@l—>7FlG
8
&|——> UNLOCK
@
@lc— VCOl
ES
3 k— CLKI
sl PoLPD

MN19413

—>Rx0
«——CSEL
——>FLi
«—>RX1
<——DIR
——>FL2
k—>Rx2
Voo
l«———XISEL
——>xo1
k——Xit
l«——TESTO
—>x02
<—— Xi2
vss
k—>Do
k—>D1
—>D2
Kk—>D3
Kk—>D4
k—>Ds
k—>D6
k—>07
VDD
—> XCE1

A4 |

A12 €«—

QFP100-P-1818

NC : Nothing connected with pin.
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DIL Packages

Unit : mm

SDIP-022-P-0300
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P
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28 15
ANNANAAANNNAAA
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1 14
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L

E\Fyﬂwﬂuﬂuﬂﬁ}
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=
=
=
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=
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-
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o
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N e
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1.050.1 05:01| o 52
& =15
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025"t
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SO Packages Unit : mm
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15102
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S
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* Package Symbol :

SDIP = Shrink Dual - In - Line Plastic Package

SOP = Small Out Line Package
About Package Symbol : The name conformed to EIAJ.
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QFP /QFH / QFS / TQFP / LQFP Packages Unit: mm

QFH032-P-0707 QFP044-P-1010 QFP064-P-1414

18.720.4
14002

9.2+0.2
7.0£0.2
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33
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3
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O
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o= o =i = = : s z 1 |
z : < = = g‘ = ] <l
= = i3 = 5= =0 Ol §:
GAE o @] E . = GAE o EI? ‘
CLLFTEEEL L — ’ |GGt
(1.38) ' [-016] 30.4;1}?\ L ‘ 5] (2:95:020)
3§ gl =
ol il 2% iR al %
F e— » L
o f \;« | § (1.5:0.2) oo
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E— SEATING PLANE (0.3 min.)

LQFP064-P-1414 QFH080-P-1212 QFH080-P-1414

16.00:0.20 14.0:02 ) 16.2£02
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|
i I
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E B &
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= b o8
& = 3g
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o B 9
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o m |
o km
64% O 217 v
] EEELFEEL EHHEHH&—.._
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§8ss
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SEATING PLANE \ & _ol1,0504020 [Z101] SEATINGPLANE\ ¥ 05202 SEATING PLANE\ & 0.6£0.2
S S S S
 Package Symbol : QFP = Quad Flat Package

QFH = Quad Flat High Package
LQFP = Low Profile Quad Flat Package
About Package Symbol : The name conformed to EIAJ.
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QFP /QFS / TQFP / LQFP Packages

Unit : mm

QFS080-P-1414

16.2¢0.2

TQFP080-P-1212

80

14.0+0.2
16.2:0.2

LQFP080-P-1414A

16.00£0.20
| 14.00:0.10

14.0040.10

16.00£0.20

o (2.45)
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s
e .
1 '11‘*~\g~10°

1.320.2]

7015

SEATING PLANE |

% § 11201 3 gg EE\
SEATING PLANE é d&: EloT]  SEATING PLANE E "
QFP034-P-1818 QFP084-P-1818E

18.0£0.2

22.90+0.20
18.00£0.10

18.00£0.10
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25202
2.9 max.

28
<3 LA A
: g
|
3102) SEATING PLANE Ed
S

= SEATNGPLANES © ‘—— SEATING PLANExg
QFP100-P-1818 QFP100-P-1818B QFH100-P-1414

=od]
SEATING PLANE

0.120.1

* Package Symbol :

QFP = Quad Flat Package

QFH = Quad Flat High Package

QFS = Quad Flat L - Leaded Package, Small Package
TQFP=Thin Quad Flat Package

LQFP = Low Profile Quad Flat Package

About Package Symbol : The name conformed to EIAJ.
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QFP / QFH / QFS / TQFP / LOFP Packages

Unit : mm

TQFP100-P-1212

140402

@]
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« Package Symbol :

QFP = Quad Flat Package

QFH = Quad Flat High Package

TQFP =Thin Quad Flat Package
LQFP=Low Profile Quad Flat Package

About Package Symbol : The name conformed to EIAJ.

283



QFP /QFH /QFS / TQFP / LQFP Packages un::mm

QFP160-P-2828B QFP208-P-2828
31,2402 31.2:03
28.0£0.1 28.0£0.2 @
56 105 | <
157, o7
O
3 g
o~ O
208 53
1 52
022010 @
0 -
[2[0.18 §
SEATING PLANE

* Package Symbol :

QFP = Quad Flat Package

About Package Symbol : The name conformed to EIAJ.

PGA Packages

Unit : mm
PGA144-C-S15U PGA181-C-S15U
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S e
=«
 Package Symbol : PGA = Pin Grid Array

About Package Symbol : The name conformed to EIAJ.
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GLOSSARY




Glossary

B CRTC
CRT Controller

—D—
W DTMF
Dual Tone Multiple Frequency

—F—
M FGICR

Frequency Generator ICR

W FLP

Fluorescent Light Panel
HFS

Frequency Synthesizer

—H—
W HBS
Home Bus System

W ICR
Input Capture Register

—L—
mLCD

Liquid Crystal Display

M LED
Light Emitting Diode

— 00—
W OCR
Output Compare Register

286

—P—
WPLL

Phase Locked Loop
m PWM

Pulse Width Modulaiton

—S —
W S/H
Sample Hold

—U—
W UART

Universal Asynchronous Receiver Transmitter

—\—
mVF

Vacuum Fluorescent
m\VS

Voltage Synthesizer



Matsushita Electronics Corporation
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Nagaokakyo, Kyoto, 617 Japan
Tel: (075) 951-8151

SALES OFFICES

B U.S.A. SALES OFFICE

Panasonic Industrial Company [PIC]

® Eastern Office:
2 Panasonic Way, Secaucus, New Jersey 07094
Tel: 201-348-5217
Fax: 201-392-4652

@® Milpitas Office:
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Matsushita Electric of Canada Ltd. [MELCA]
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B U.K. SALES OFFICE
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[PIE(UK)]
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® Milano Office:
Via Lucini N19, 20125 Milano
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Fax: 2-667-13316
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B TAIWAN SALES OFFICE
Panasonic Sales Taiwan Co., Ltd. [PST]
@® Head Office:
6th Floor, Tai Ping & First Building No.550. Sec.4,
Chung Hsiao E. Rd. Taipei 10516
Tel: 2-757-1900
Fax: 2-757-1906
® Kaohsiung Office:
6th Floor, Hsien 1st Road Kaohsiung
Tel: 7-223-5815
Fax: 7-224-8362

B HONG KONG SALES OFFICE
Panasonic Shun Hing Industrial Sales (Hong Kong)
Co., Ltd. [PSI(HK)]
11/F, Great Eagle Centre, 23 Harbour Road,
Wanchai, Hong Kong.
Tel: 2529-7322
Fax: 2865-3697

B SINGAPORE SALES OFFICE

Matsushita Denshi (S) Pte. Ltd. [MECS]
22, Ang Mo Kio, Industrial Park 2, Singapore 2056
Tel: 481-8811
Fax: 481-6486

Panasonic Industry of Asia Company [PIA]

® Head Office
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Tel: 225-0444

Fax: 322-3997

B MALAYSIA SALES OFFICE
Panasonic Industrial Co., (M) Sdn. Bhd. [PICM]
40708 Shah Alam Selangor Darul Ehsan, Malaysia
Tel: 3-541-6988
Fax: 3-541-6979

B CHINA SALES OFFICE
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Co., Ltd. [PSI(SZ)]
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Futian Free Trade Zone, Shenzhen 518048
Tel: 755-359-8500
Fax: 755-359-8516

Panasonic Industrial (Shanghai) Co., Ltd. [PICS]
1F, Block A, Development Mansion, 51 Ri Jing Street,
Wai Gao Qiao Free Trade Zone, Shanghai 200137
Tel: 21-5866-6114
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