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Abstracts

Hitsubishi Denki Giho: Yof. 65, No. 7, pp. 29~33 {1981)
The FA-7200 G4/G3 ISDN Facsimile
hy Koji Kondo, Ken'ichi Ishigui, Robuyuki lzumi & Shinji Ratsukawa

The model FA-7200 plain-paper G4 facsimile transmits a typical A4
-size document in about 3s over a 64kbps ISDN line while operating in
the G4 mode at 200 x 200ppi resolution. The unit can also transmit docu-
ments in a high-resolution 400 x 400ppi mode. Received documents are
printed out clearly on plain paper. Dual~access capabilities allow users
to scan documents into memory and input transmission commands
while documents are being received from another fax unit. Users can
also stack separate transmission jobs in memory in succession without
waiting for the previous transmissions to be completed. Model FA-7200
has a G3-compatibility mode and 4dMbytes of memory. It supports multi-
ple addressing and password-protected communications.

Witsubishi Denki Giho: Vol. 65, Mo. 7, pp. 2~5 (1991)

Trends in Communication Terminals

by Koichi Ishii & Tsutomu Kubo

Many recent developments, such as the start of ISDN services and the
introduction of digital technology to mobile communication systems,
have been affecting the market for communications terminals. The arti-
cle examines terminals for two major communications media: mobile
communication systems whose convenience and portability have led to
rapid growth, and image communication systems, significant for their
ability to rapidly convey large amounts of information to the user. The
article surveys technical and regulatory trends, comments on desirable
policy in these areas, and considers the effects of this technology on
society.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 34~38 (1991)

The International Standard MVC-8100 Video Codec for Video
Conferences

by Maofumi Goda, Koji Uchida, Kivomi Akiyoshi , Akihiko Murakami & Hiroshi Takano

Prospects for the widespread use of video conferencing equipment have
been improving. ISDN services are increasingly available and, in
December 1990, CCITT proposed an international video signal encoding
standard for audio-visual communications over narrow-band ISDN net-
works. The article introduces a newly developed and commercialized
codec compatible with the new standard. The article covers the fea-
tures, configuration and operation of the codec, and describes its inte-
gration into video colferencing systems.

Pditsubishi Denki Giho: Vol. 65, Ra. 7, pp. 6~9 (1991)

A Handheld Cellular Telephone for Public Telephone
Networks

hy Etsuro Irino, Yoshio Toko & Atsushi Musha

Following the tremendous popularity of mobile cellular telephones in
Japan, Europe and the United States, demand for the next generation of
handheld cellular telephones is rising as technical advances reduce the
size and cost of these devices. As the industry leader in this technology,
the corporation has developed a third-generation cellular telephone for
the export market. Model MT-79X occupies 220cm?, weighs 300g--half
of its predecessor--and includes a number of new functions.

Mitsubishi Denki Giho: Vol. 65, No. 7, pp. 3942 {1991)

An Image-Transmission Unit for Use in Remote-Monitoring
Systems Connected to an ISDN

by Tomio Makaji, Hisashi Matsumoto, Koji Ogura & Tsuyoshi Yamaguchi

Much equiment supporting video conferencing over ISDN lines has
already appeared. The corporation has recently developed a new image
transmission unit in which two digital-signal~processor LSIs, one for
coding and one for decoding, perform all necessary signal conversion.
This economical design has yielded a lighter and less expensive product
than previously possible. A remote-monitoring system configured using
these image-transmission units transmits 2~37 frames per second at a
resolution of 256 x 240 pixels over NTT’s “INS Net 64" ISDN service.

Mitsubishi Denki Giho: Vol. 65, No. 7, pp. 10~15 (1991)
Cordless Answering Telephones

by Hitoshi Kobayashi, Masami Ishikura, Yasuhiro Kondo, Takashi Sato & Riakoto Inoue

Model TL-SR100 and TL-SR200 cordless telephones answer the com-
munication needs of most households. They support local communica-
tion and outside calls by two or three cordless handsets, scramble the
voice signals to prevent electronic eavesdropping, and provide for con-
nection of a front-door intercom unit.

HMitsubishi Denki Giho: Vol. 65, Ro. 7, pp. 43~46 {1891}

The TE-100 Color Still-Picture Transmitter

hy Yoshinori Yasuda, Wataru Tsunoda & Riasahiro Arakawa

Model TE-100 transmits color or monochrome still images swiftly over
conventional voice phone lines. This equipment makes it possible to
improve the quality of monitoring services in remote supervisory sys-
tems by checking the images from a remote monitoring camera and send-
ing commands to adjust the shutter speed or select other cameras when
so reguired. The unit can be triggered by sensors for security purposes.

Mitsubishi Denki Giho: Vol. 65, No. 7, pp. 17~22 (1981)

A Mobile Radio for the MCA System in the 1.5GHz Band
by Tatsuya Nakano, Kazuhiro Otani, Kazumi Shimmiya & Toshio Mise

The corporation has developed a mobile radio for MCA systems using
the 1.5GHz band. The radio employs newly developed components to
support cost-effective 1.5GHz~band communications while maintaining
compatibility with existing 800MHz~band mobile radios. These compo-
nents include a VCO, PA module, dielectric filter, high-frequency low
-pass filter, and circulator. The compact, lightweight unit features new
control functions, a variety of compatible equipment options, and a dis-
play and user controls mounted on the handheld microphone.

WMitsubishi Denki Giho: Val. 65, No. 7, pp. 47~52 (1991)

An Integrated Dataway System for Industrial Plants

by Jiro Katsuhara, Yasuhiro Tanaka, Shojiro Nishigaki, Seiichi Shida, Shigeru Okamura
& Vuji Kot

Maximizing plant operation efficiency requires use of a control system
in which distributed and unified control is organically applied to the
system'’s constituent elements. A communications network at the system
center is needed ; specifically, a reliable dataway that can support vari-
ous data capacities and the speeds at which they are transmitted, as
well as providing open interface functions for future expansion. The
corporation has developed a dataway trunk of this type, employing the
international FDDI LAN specification in the lower layers.

Pitsubishi Denki Giho: Vol. 65, No. 7, pp. 2328 {1991}

An ISDW Interface Board for Computer Systems
by Yuzuru Saito, Shinji Akatsu, Satoshi Nagai, Seishiro Mitsuya & Minoru ltao

The corporation has developed an interface board for connecting
Mitsubishi computers to ISDN networks. While maintaining compatibil-
ity with the applications interfaces of previous communications control
equipment, the new board supports various combinations of line and
packet switched communications using the B and D channels of the
ISDN basic interface. The board enables Mitsubishi computers to utilize
ISDN functions while maintaining support for previous network archi-
tectures.
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Abstracts

Mitsubishi Denki Giho: Vel. 65, Mo. 7, pp. 63~7& (1991)

A Second-Generation 4Mbit DRAM
by Riasaki Kumanoya, Yoichi Tobita & Masao Nagatomo

The corporation has developed a second-generation 4Mbit DRAM. The
circuit geometry has been downsized from 0.8 to 0.7 microns, the mem-
ory cell redesigned and a new two-layer metalization scheme employed.
These measures have reduced the chip area by 25%, the access time to
60ns, and the power consumption to 550mW. The standby current has
also been lowered. The chip width is 7.6mm (300mils) compared to the
8.9mm (350mils) of the first-generation devices, allowing the device to be
packaged in TSOPs for use in the fast~growing PC market.

Mitsubishi Denki Giho: Vol. 65, Mo. 7, pp. 53~57 (1991)

The Development of a Railway-Ticket System Using Non-
contact IC Cards

by Shigeo Miki, Roboru Nagai, Tadahiro Okura, Keiji Tanaka & Takeshi Inoue

The ticket system employs frequencies in the medium-wave band to
mediate data exchange with IC cards, allowing commuter-pass users to
pass through tickct gates with the same ease as when crossing through
previous manned gates. The commuter simply shows the pass. IC cards
have a larger storage capacity than passive magnetic cards and can per-
form arithmetic computations, so that a single card can perform func-
tions of both a commuter pass and a stored-value ticket. This will allow
passengers traveling outside their regular commuting destinations to
have their fare adjustments performed automatically when passing
through the fare adjustment wicket.

Ritsubishi Denki Giho: Vol. 65, No. 7, pp. 75~79 (1991)

8Mbit and 16Mbit Mask ROMs
by Tsuyoshi Homma, Hajime Arai, Hiroyasu Riakihara, Rasahide Kaneko & Kenji Koda

The corporation has developed high-speed 8Mbit and 16Mbit mask
ROMs that can be manufactured with high yield and high reliability.
New 0.8um CMOS process technology and address transition detection
techology give the device the world’s fastest access time for a ROM
device--150ns. Error checking and correcting functions--the first ever
used in a mask ROM~--boost the yield and reliability. Surface-mount
packages are available.

Mitsubishi Denki Giho: Vol. 65, No. 7, pp. 58~63 (1991)

The MELQUERY /R Remote Database Requester
by Shuichi Morikawa, Mitsunari Uozumi, Yuji Wada & Masahiro Ouchi

A remote database reouester based on client~server architecture has
been developed for ME series workstations allowing remote querying of
EX series databases. The client server displays the database structure
graphically and allows the user to construct queries interactively. The
queries are then converted to the corresponding SQL commands and
transmitted to the EX series database using the TCP/IP or MNA-P pro-
tocols. An interface for application programs is also available.

Mitsubishi Denki Giho: Voi. G5, Mo. 7, pp. 80~84 (1991)

A Solid-Model-Based Machining System for Free-From Shapes
by Kiyotaka Kato, Kenji Iriguchi & Michitaka Oshima

The corporation has developed a new solid-model-based CAD/CAM
system capable of free-from surface machining. The system has three
major innovations. First, the solid modeling is based upon a new method
of surface-patch generation which can express n-sided patch surfaces
with holes. Second, the machining process incorporates a new algorithm
{the tool projecting and dividing method) that completely avoids tool
collisions. The algorithm supports various tool shapes and is suitable
for real-time machining. Third, the system has functions that automati-
cally generate the processes for machining free-from shapes. The new
CAD/CAM system can effectively produce dies with less operator inter-
vention that previously required.

Mitsubishi Denki Giho: Vol. 65, No. 7, pp. 6468 (1991}

The MELPS 7700 16-Bit Single-Chip Microprocessor for Cellu-
lar Phones

by Katsunobu Hongo, Sachie Kuroda. Yukio Fujisawa, Koya Kinno & Kazuya Sugita

Sales of handheld and car cellular telephones continue to grow rapidly.
Cellular communications divide the service area into small cells, each
with a base station at the center. The microprocessor in the telephone
unit must perform many tasks : controlling the radio transceiver and
handset, conducting communications with the base station, and servic-
ing the user interface. The corporation has developed the M37732, a
group of 16-bit microprocessors, to implement these control functions in
small, lightweight handheld cellular telephones where power consump-
tion must be minimal.
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41, OB AM DRAM AEEEERILH & 0¥ —
TN AL LT, ZO—HEH) DO EREL TS
Z E X |
) CEARER], RlZes, BAOES, KW, L

WAL, 2
Baibliog) Lz, £/, A€ 7T
LB T Ly v RO O L
ROz L,
HHMCEHTE

IME v b ¥4+ 397 RAM, ZHEEHRIH, 63,
No. 11, 891~894 (1989)
FAFH 1, T, HAFIL, MEE—HE, fEE—
16ME vy b #1453 v 7 RAM, ZIEEAEER, 63,
No.8, 681~685 (1989)
Konishi, Y., Dosaka, K., Komatsu, T., Inoue, Y., Kuma-

bt
AN g
)

noya, M., Tobita, Y., Genjyo, H., Nagatomo, M., Yoshi-
hara, T., . A 38ns 4Mb DRAM with a Battery Back-
up (BBU) Mode, ISSCC Dig. Tech. Papers, 230 ~231
(1990)

HERFAIEA, BRIE—BE AR, MRS, HE B
D1 AE Y P MOS ¥4 )2y 7 RAM, ZZEBHL
#, 59, No.9, 676~679 (1985)
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8ME v E\g

16M E v ¥ X2 RON

AREEP EIE B BURESRT &TFIEST FEHEEXRT

1. & 28 F

MASK ROM (Mask Programmable Read Only Memory)
13, R E ) OB T L EIIIER ORI T HFATE
L:bVJ LFHTH SKLUEAM ¥y b T CORZZE LT

WG LT &7,

I, OA gL - Wizt Tors A
ARNRVFT7 + b AEY, BT FREOFEAE), BT
BROFRT — 5 AT V&L, AEY) OKERL - S8 bo
BORAHER LT &I,

ZIT, AMI8MEy b A% ROM % 2 SHi M5M238
00-X X XP, M5M23801-X X XP }IF16M ¥ v h=2
2 ROM % 1 aoffi MOM23160-X X XPEBHIE L7, 5
3 i & b RSO AT & Mg 2 Vv Th Y,
R 150ns # TR LT D, HH2 4T ) kIR
16 BEfHGE A D NAND B2 £ ) 230K L7z, 72, f—ﬂﬂ:vz
7 ROM & LTI3HHTE v M4 D %#E]1E3 5 ECC (Error
Checking and Correcting) Bl % N#id 5 Z & THER D,
ESIME R ERL L7z, 851, Y AT A0/ EUQLLL‘\T%
72Dy =% DIP (2Y >, 32€ ) DIEmICiEs
B SOp W4, 32¥ ), TSOP 48Y >, 40V ) % #
A2, SMD (Surface Mount Device) (kD5 - Tvr 5,

ZZTHE, 8MEy b, 16M Ey bTwZX 27 ROM DHELE,
PRS- BATOERR - ERAEREIZ DWW TR T B,

2. BB E

AR L728M ¥y &, 16M ¥y b<ZZ ROM 3 &
HMOELREERIEKOEBY TH 5,
(1) M5M23800-XXXP, FP, VP, RV

®FhF M Ak 11,048,576 7— FX 8V vy b ,/524,2887
— FX16¥ v + YR Ak
TAME v b 0¥ ) v A7 ROM & Ef7H
1

@3y r— 142 Y DIP, 44 ¥ SOP, 48 ¥ TSOP
(2) MB5M23801-XXXP, FP, VP, RV

BEOME RN 1,048,576 - FX8E .y b
Y UEE I 4MEy b (X 8)EPROM, < X% ROM
& b EE

@/%yr—3 132 ¥ DIP, 32 ¥ > SOP, 40 ¥ TSOP

(3) M5M23160-XXXP, FP, VP, RV

et i

[

SRR ERT

OFE M B 12,097,1527— FX 8 ¥ » 1,048,576
7 KX16¥ » b OYERZ AT HE
oY YELE SMV vy} (42¥>) ¥R~ ROM & HTH
i

©/%y = 142 ¥ DIP, 44 ¥ SOP, 48 ¥ TSOP

I8y = VAR ITRT, £/, 3 iRl ORI
KDEBYTH 5,
(1) BT 7EA5 AL K 150ns
(2) fEHRED CEMERRR 275 mW

AR 5.5 mW

(3) JLEEREhEEERH 1 Ve.=5V10%
4y /@AM TE TTL 2 2 3F 7L

SMEy N 16MEy b<wX27 ROM DY MR 2
IORT, 8w b, 16y NUNMEIEZ Y £ 7%, 7L
ARNIAL EF— I D B IZ 2 5TEY,
A N AJ7 BYTE) ASLow D& X13, AV AR TFHT I
VARSI (A) &2, F—5 008 & v MES Dy~
D;) &b, /34 b A (BYTE) #SHigh D& &, LAY
7= D) & h, Ty Hix16 ey Mk
(Dyg~D15) &% b,

3. WmhE

E3IZ8MEy b, 16MEy F<w2Z ROM DF v 75
BART, MEM23160-X X XP DF » 741 Xi39.68 mm
X13.3mm THhH b, AETYTL—i3, 870 75 L
THIK L TV b, M5M23800-X X XP DF v 74 A Xid
9.68mm X7.57mm, M5M23801~XXXP DF » /44 X
139.79mm X7.55mm TH 5, BEAWIISM Ky hv A2
ROM i, 16M ¥y hw22Z ROM DAE Y FEH 1,212
LT L7 AT L —id, 470y Z5E)2h - T
5o

1. 8MEY K, 16ME Y RTXT ROM /Sy A — (Do ER

75(703)




16M | BM | 4M | 8M | 4aMm TOP VIEW 4M | BM | 4M | BM | 16M
23160(23800[23400A] 23801 [23401A 23401A123801|23400A 23800|23160)
o | e =} N e e [ et
U W SER=R ~ w2 3p NG | Are
-— Ay gsoge o ~ b aipah Ap | —d
e | A a3 e 33[7 403 417 Ag | e
<t Ag Os )4 3 38[3 393 401 Ay | ——T—
As e 5 04 (= 3703 38[3 391 Ay
-~ A; | Aig | NC O7 06 O)s5 41 320 36{d 37{3 381 Vee | = | Ay | ———tm
e | Ay | =— | A | 08 [ 7 06 2 310 35[0 361 370 [ A | — | A | ——F—=
-t A, -~ | Ass a9 s 07 O3 30 34{0 35[7 367 Ay | — | Ay | —F—
e LAy | =— A | 31009 38 T4 2000 330 34[3 3500 | A | — | A |——-rt——m
e | A | w— ] Ay OO0 39 Os 28[3 320 33[3 3417 Ay | — | A | ———
e | CE | =— | Ag Cjte Ot O e 273 313 32[3 33 Ag | — |BYTE] mrfrmmim
“~——t——GND | = | Ag i e O o7 263 300 3100 320 Ag | — | GND | ———
-t DE | =— | A4 14 0113 12 8 250 290 30[0 31[0 | Avi | — [D/Ay ——p—
-—t 1 Dy | =— | As 115 C]14 0113 19 2403 28[0 293 300 CGE|—| Dy |—F+—
e | Dy | ~— | A 16 415 14 410 23[0 27[0 28[0 290 | Aw | —.| Dys |—TF—
-t D, | =— | A Ci17 O1e s 11 220 261 27(0 2800 CE}|—| Dg |——
a—te| Dy | =— | Ap 018 17 16 12 213 25[7 261 270 D7 | — | Dig | =y
PSS S T R ) 119 18 17 13 20[0 24{0 25[1 26[0 Dg | —™ | Ds |——1—
e Dyg | — | D 20 319 318 [f14 19f7 231 241 2500 Ds | = | Dyp |—
ot | Dy | =— | D, Cl21 20 (119 15 18[00 22[0 23[1 2411 Dy | — | Dy |——t—m
| Dy, | =— |GND | 22 [J21 20 Q16 173 210 22[0 230 Dy | == | Voo |—F+—
32,40, 42pin DIP : 600mil
NG  NG(44pin SOP) 32,40pin SOP : 525mil
44pin SOP : 600mil
(a) DIP, SOP
16M | 8M | 8M | 4M TOP VIEV 4M | BM | 8M | 16M
23160 |23800| 23801 [23401 (VP type) 23401A|23801| 23800(23160
[ ./
-— IBYTE (MR 48173 GND | —
- | A 02 471 GND | —
~— | Agg s 46[7 Dis/A—y| —=
- 1 Ay 4 45[7] Dy —_
= | A ~— | NC s 1 A 4007 447 NC | — Dy | =
=— | Ay | = | NC s 2 3917 431 NC | — | Dg | —
= | Ay | =} A 07 O3 38[7 427 OE | = | Dz | =
= Ayg | = As Os 4 3771 417 A | — | Dg | —
= | Ag —— 1 Ag 9 Os 36171 400 CE | — Dip | ™
- Ay | = Ay j10 [ s 35{7 39[1 Dy | — | Dy | —
Ayg | NC | =— | A On gv 3417 387 De | — | Voo | —
~— | NC | = | Ay O12 ] 8 330 370 Ds | — | Voo | —
~— | NC | = | A i3 g9 32[7 3607 Di | = | NC | —
= A | =] Ve 14 1o 3103 3503 Ds | — | Dyy | —
~— | Ay; | A | NC s 1 3000 343 GND| — | Dz | —
1 Ay | = A Ot [t2 2007 330] Do | = | Do | —
1 Ay | = | As 7 13 2817 32{7) Di | = | D | —
-~ | Ay | ~— | A Cl1s s 270 310 Dg | = | Dg | —
- A | =~ A J19 15 267 30[] Ao | — | D | —
| Ay | = A 20 16 2517 291 Ay | — | Dg | —
-— A, =] As 2t 17 247 2811 Ap | — | Dy | —
-— A |~ A 22 18 237 273 As | = | OE | —
-~ | A, | = | NC 23 19 2217 2601 NC | - | GND | —
-— 8 | =— | NC 24 [J20 211 25[1 NG | — I GND| —=
(RVI{Z_EER VP 1 TDU/IN—RA)
40pin TSOP © 14X 10(mm)
48pin TSOP : 18X 12{mm)
(b) TSOP

2. Yr4M~16M Y KT AT ROM D AAEEX

3.1 Ot XEH Do Ry bF X TICE B LA L CfSRE 2 RS
M Ey b, 16MEy Fv 27 ROM ORIFICE LT, BL7HIINMOS b5 r VA S LDD #ER SR L, ¥

0.8pm Jb—)b, —EX & VAR CMOS a2 & HRH L7z, LA VEEOBEREREZBL 5, 72, PMOS M7

- RN, AME y P T A2 ROM THWTWA YV AL TIRT v RNVORF 7T 7 7 A VORI EAT )

MoSi B4 KX 1) & TP A WS A 44 F a2k ik, N FANV—-EIELTL.0pm O — PR

ML, 77— NHGERUEREE 2 L7, LR — MR, Mxufgs Lz

NMOS T > ¥ A %, PMOS b7 P AFIHIT1.0um TH FRTHHECIE, R LOCOS e a2 LiZL 5T
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(@) M5M23160- X X X P

(b) M5M23800- X X XP

{c) M5M23801-X X XP
H3. FYTBE

SMEy b, 16ME v h¥ 22 ROM * Kj - &4 - 408 - &F - FHA

A= Rz, RNEFHHRENI Opm & T528
MTE, THICED, LA 1.9 um X1.6 pm &
AM Ey b A7 ROM I, EREH TS LUTICH/NL
TWb,

A VEAREE, TLs ha < 7L —3 3 VRO
E, ROMHETE R~ NEBRE OFEFYEEEOR EF B L
LT, $EED AL-Si &5 Al-Si~Cu ([CECH I 4 LR T4 &
EBIT, IS T RAINEFR L, |17 OEAS
FA=FERT,

3.2 B B B

S8ME vk, 16M Yy b7 227 ROM OIS OMNR &
LT, AEUME, @l ROSERD - SEEEon
HAETons,

T, BLICATURKE LT, fEBEO4AM E Y bw
7 ROM TiI#fHfEd4 8 By NAND B % L T 7275 8M
Ky b, 16ME vy v A7 ROM Ti2fitfEA 16 B8 NAND
BIARH L7z SR E o TAFEY LA XiL, AiEeH
b7 O At L fllAEHE DL AM ¥y bv 27 ROM @
AT ENAA LA, TR TR T IS A 2 &
MWTETz,

21Tt L TH B RERLEUTF » 791 ADHKIC
Lo TESHOBENRI 5, &) DIJAFORKET—F
PIIHE TH D, £2C, 7—FE* 16505 BM Yy b~
A7 ROM T 8HE) L, 7~ FHOIEEERFH O %X
»726 7z, ATD (Address Transition Detection) [H#% &
THI L7207 FLAEOAIEBOEALE b & ICPITEL
11V, SPHRRIER DSBS 5 L 9 Wl L b2 X -
720 SHIZ, XAFBVENOFMUIZL 5 THE LX) BN
WROBWLOxIHE LT, 53— 2% vV EFIE L%
Bl 27 > 72 L7z, ZBie v A7 > 7% ATD
Y5 L TEdt  2HT e E 772,

F3NIEAE D, BEEECELTTH L, ABFEATY
LT, mRR Y - SERE AT A b 0 TH
BHo ATRNBPXEELEN, Fo THREDHZ T T F
v TWHDBINY — L KEER DA T B 2T, B0
AREHFTH 2 LR D - SEEECE > TWEET

F1. TOCANRNTA—R

FHA - 0.8¢m

VAR VA ¥ L)V CMOS

& — Ak 180nm 1804
AEY I 0.8pm, LDD

47— & | NMOS 1.0pgm, LDD
PMOS 1.0um

ZASE ] WSi Poly Si

A X (em) 1.9%1.6

F v 744 X (mm) 13.3X9.68

77 (705)




Hb, M E v b, 16M Ey FTAZ ROM i, Hft~=X
7 ROM & L Tidl® T ECC Ml % #RAH L7, K42 ECC
B 7Oy 7[M%ERT, BfEL LTE, »SUT1Ey bz
EDAT)F— by FOo—azxfb iy, Fa-—F
Ec L 5 TE5 =7 bVEED, AER)TF-FELT—
A7 MVEFETERBICL 5 TENEL, Fkn7—5 & LT
HNth, TOECCHEEIZLD, 8ME» b, 16MEy +=
27 ROM i3, KREETH ) A6 bEHRRY), SEEEt
ERTAHZEDTET,

4. BREFERFE

8M ¥y b, 16M E v bvAZ ROM 3 fMFEDERNGE
By, AR EEZONADT, ZITRRELT
M5EM23160-X X XP D% 7R9,
4.1 BRH U4

FovAZ AL, TRLA-CE - OE TZ7tA¥ A A
D 3FHADH Y, RSIET 7 LAY A LOBEFEE (Vo)
I 2R T, BRHERME (V =5V) IZBIFAT FLVA 77
YA %A AE100ns, CE 727+ A% 4 412110ns, OE 7
7HAZ A LE30ns &, WTNSIEFIIEHRTH D, H6
WET 72 A5 A LAORRERESEZ R, T7XA5 A4
LOREEEE, TRFLA-CETZ7tA% 4 LTH0.2

EpEnEniNy AnP R
s R .
o 1 1B] [EELE o Mssueer AN
block 0 al sl lcb—L CIRCUIT ERROR —idcii el !
oc AT EL R 8 CORRECT HiE|uil o
ESH g U 7 CIRCUIT [ B
B2 W e Mo T N A s I S N AR
s ¢ Plufy o
MEMORY A - Fllod
MATRIX sl [§] |7n SYNDROME synoroMe| | 70wl 11| E |1 |
biock 1 Al LS| |ci=Dic GENERATOR DECODER | { I/ PLED
| £ b B Ul paRiTY G —  —OD
e BIT ' -
. T D
Y Q
memory | | 2| [E] |51 )
MATRIX Gl [Ny T TCUT
A S c TCUT
block 2 7| |EL |H :> CIRCUIT
TLEL L
SEENN
memory | |21 [§] [&[ )
MATRIX Gl N T IATD
block 3 e —>) CIRCUIT
R S
— T PAGE
[x-DECODER] [Y-DEC.| ATD j }
[ ADDRESS BUFFER }~—{ce BvTE OE |
O —m e m oo ommmmm oo O 0 O O
Atg Ap CE BYTE OE
4. ECCHETHYIX
7,=25C Voo=45V
150 b HNEA1TTL+100pF 150} HNAMR : 1TTL+100pF
i CE7
CE 7% AR L t,(CE) w
— B :
@ 100 = 100 T RLA THARA I t,(AD)
3 FRUR PUEAST A 4
. ta(AD) &
) ~
N . kS
7 L t,(OE
& sob QE 77t AE 1 L ta(OF) JF: 50L B
P OE 77 AZT I ta(OF)
O i i | | O . ] ! | i i
3 4 5 6 ~25 0 25 50 75 100
BREE Voo(V) BERE 7. (C)
5. POt A1 ADEREF KM 6. FUTLAZAM LADOREBEKEN
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8r T,=25C 12
loct : CE=Vy
6L lsas : CE=V,
— <
< £
E ~
o 4F 41 8
\U
2 -
0
BREL Voc(V)
7. BRER (DC) DERBEKEFMN
ns./  CTHb,
4.2 DC 4 M

B 7 \EIREROEEEERF Y RT, ’PD [, 13
T EREDEIREI, gy 1 EANIE TTL LNV ELIEED
S OBFRR TH bo V=55V DEE, [ =5mA,
Isp1 =250 pA THH, AN%ECMOS LAk Lizé &0ff
HROEFEERIZIT L A LTHNZ V. K8 IZEWERFOERE
TR RHMAFNE [ TR0 Vee=5.5V, Jk#6.7MHz
(%1 2% 4 2150ns) 125V T [, =40mA ThH b,

5. & ¥ U

AlpEsEL7-8M ¥y b, 16M ¥'v <227 ROM i3, %
S ORI TTHA R OTEIRRHAT 2 L7 L D hifw R
7 ROM & LTI TECC g ERML-Z &z kb,
KEE, BT 7R 5 A L5 b o bERE0, B

SME v b, 16MEy b~ A2 ROM - KM - #I - E - &7 - FH

100 -
Veo=55V
<
E
2
i
i S0k
i
&
0 i | i
1 5 10
BERFEL (MH2)
8 . EMERFERERDENFAMMMERIF Y

RN, T, Ny~ SMDIEER 722 &
T, I—HF—DOEH L=~ F L TH e TE 5
b5 TWE,

Aikid, EHICKAERL, EE(bAMED SR, 32M Ky
b, 64M ¥ v b7 227 ROM OESAELLITONLTHS I,

7o, wARY, EEREIST T A HARS b B AIREIC
%k EBbIE,
Z2E XMW

(1) BEE—, &FIEFH, KHE 5% ANUFEL DBREE
4M ¥'v h¥ A7 ROM, =ZEEHEEH, 61, No 5,
411~414 (1987)

(2) Shinoda, T., Ohnishi. Y., Kawamoto, H. : A 1Mb ROM
with On-Chip ECC for Yield Enhancement, ISSCC.
83, 158~159 (1983)
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JUwy KEFIVEN=—ZELUEZ=RTT

gEEYc AT OREERE

1. ® 2 & %

SRIEEFETIE, P LOER LRI RO D 2~ —
D=—ADERAIC LY, —RBOFZEAL - EHAEENT
BY, BB SRR L L L LR
139 ) Lo2odd, TOL) REMNTICBITEE
1t - B b HEE S 72002, BHEEO VY » FEFL
H & LTI o7 CAD /CAM T A5 L %BHFE L7,

Z DY AT LD CAD EOCIE, OB LT
PHEITRE R BT 2 N — A & L7z, flived CIBIREBICE A
ZHEMEA VY v FEFLVERFoTWh, $72, ekl
BT URIEEEE K BB AR RED S 5 CAM Hio % 55
STBY, ¥R 7Tars 3y 7% T 52 &0 TE B,
Thbt, IOVATLAERERHTLIEICLY, BIRATH,
LY ALK F TO T a2 ADRIRMNATZ Bo

ARTIE, FHETH LM ORI - THEBMER 7V
TV X4 - BEITRER A FLE LT, TOY AT A4
DTN D,

2. BRETVID AT L

2.1 HEBIRFE

ZDY AT LTHH LTV AT, —fRIZER ST
B & DR Y, HEE ST X -5 OB, 8
FoRT A= 5 DEW, TV v TBBOEN, B
o, BUHET— 2 O EVI AODRT » TH o
ISRY (W

9, R1OLIITRIT/NT A— 22/ (w, v) TiEn
AR ZDORLHBERE LD L) IZREL, » 2MEHEO L &
VAT B FATOLBOBEED 17 &2 b LI, n H%F
BoL Zid—2o0REZOREXT A A Gk d FEEEOHEN
7or3) OWEENS 1" & B LI, En AEEESRILT 5,
Thbb, En HEADEDEDS S EDIER fIEOE
NEMICT L7RORSHPRRT 1" 5545918, FH
En BIERERT Ho INEIEREIERZ &2 5,
RIEHALIE n MIEANS, 1 EUIEBEDIE nh L A
WWIHL S WE D IIRET 5, TOREIRT FER LIS,
Z LT, SR ThD REFYHEBOSEED % 35T %o
ZIT, R ERROA 279 7 ATH D,

KIZHEHE ST A — % LR ST A — & ®EHKT D, i<
T A =5 DROFFIIINEF E AR TR Y, RO L HITk

80(708) *RE¥E AT AFFgeHT

»5ho BATEIRD ADE P (u, v) I3 L THELOREE <5
A —=5i,

PRER OIS L B P & DD F il EM & DR
ANEEROBE L P LD EE D% 1, &1, &L,
WORSITL ET5HE,

(I, +i,—L) /2
ET Do WEE ST A—51, FAETHE0" % & 0 a%lh
CHENDIZHE - THIINT 2% TH Y, PHEE D Tidfl
“1"DADEE & b NEEROIEE YT A — 513, ks
5 A —F—SEOMRUIIZ L 72 Y, BAFRERIZBH S »T
Hbo

F7o, BFNT A -8, BT BUORE ST A -5 D
WEEssh, BHETHADOH ST A v &d, Ldy &F
A&,

do/ (d,+dy)
THZOND, BEHEISTA—71d, EEOE P W, v) %%
BIHER AR 0T, 2025 1 3 TET 5,

B, LY, BT A -5 dy EREFST X — 8 by 135
Fli Ol \ T LTERSN, i= 008 EHAEER, i=21 o
& ERFABROA 2Ty 7 A LG B,

RICHEE ST A =5 L TTL 71 > T, 2K
HTHZ 5,

_di_z di'z
@ y=- 51,,1 A R (1)
3 = (1 “dpq2> /dpqz

p=0 q=0

>
I
n

H1. SMERRUAEROFEE

SR - Vol 65 - No. 7 -+ 1991



ZIT, HIZRDH, M, 1355 p O TH 5, WX OTARIZHE O ZEMIEHAS 2 S, EHEREMNIC iR
LT, RBICHE S 35T52 %, T DN SN D, FHERPEBITER S NIRRT — 2143,
- EIEIER AR - TOBH0, ZORIEICH L CHERE - SF7IC

5:; ‘2 D (Biydyy - Dyy)  wweeeeeeeeeeeeeens (2) HE) - WENTRICMITAT 2 Bo LI WA CWIIERD
AEERYETIEICED, T4 ¥ —TL— 4 F— 5 E A

ZIT, FEEME By (1) RUMEBANS PV Dy (1) 43, 3 5%, BED Xz, T 27 2 CREEICERSH:
Fi O L TOZRTTHER T4 THY, /X7 Ax—% WTETAR & R DB EER C ATE D L HICTRLT
0=t Lo TR2D LI 52 5, 5,

CORET & - TRIBE L7z HImof 2R 3 RO 41T L ANENIZTA T —T L —20% V) v FEFIIZEHEL
720 B3 E—D0DREWD 120/ Sy FOFITH Y, ZOHOMBIIZ DY Y v FEFLEAThNE, VY -y
X 4 13090 DR F O S v FOBITH B, K3 DREFH FEFNVERRT 2 &, HDLEAT TV, TROER
DM EELD 483 FTERET B L, AR sd 20 IZiEV )y FEFTADPETH L EF SN H 5,

OISy FLETHBH . 72, B4 DOREFFOME DY

Bid, LD MOy FALETH LS, TDEHIL, v
Z ORISR A LU, B0tk ROBIHIBRD 2 Hh
HA—DD/ 8y FTHERTE, WED 43y FTELEE
BNBNEBDOD 1 5 B MO, KUOFNS OEHLEE
FETETH D,

2.2 BRAHEVUYRETL

SR FRI S N BHITE, ORI & E
B U ENS DAY, XIIHFITER LD oMM E
AETH B, Tbb, TOX) BNEIZE, MiERKE=
KICZE D & ZIRE T 5 2% R LW s ik s z
Wh, GTIELETIE, MEOKIRTY BEICHEH S 2 LAt
FrZEEH SN L7280, TIKET I —ClINEAIROFEE S
HEETH 5,

DY AT LAOWHPIRATE, HEHOASDTEDL LS
WCIAY—7 b=z AJIT5hH, £7, FL— 2 EEMmiZ
PR STV A IROWT %, <7 AR IMETAZ LilL o
THEIRT B, DY AT LTI, CRT BHADEZDY 1
YRUERMEHL, = AOERICL D, KIEOREEREE) -
TTRE ATV 2 35ET 5. Thbh, 71y F7DOFR B 3. E—D8E D120/ R/ Y FORIRA
FHAMHEZE L TEY, ZOFRRFEISIREH & [FR

T
LT
““““““‘m

77 ./ -/@\\\\
/ L RS
o S
5‘% i e
L AR raaluttiatianiiic
gt o it AT AT R
o5 ey WP it iigsttiaiine
syt i, prudysettguatiiattinte
i, R
o :,,;,I:Zz,n,,':,,, 7 R
It

it Lt oe SR peat et
& AT AR S <
e SR
£ LRI AT G ARG
£ QL ARSI
N\ RS
117 Sasihe
Tosty

7
e G RS i “‘
sy theisssainran st ey
B HHHHHEG sttt |
g e e
\ : 4

2. BROBRT—H 4. MODOAZEFDHE/ VY FORIRNS!

V) oy FEF N EAN—- AL LZRITMEIN TR - ngg - A0 - KB 81(709)




TAY—T7L—2s—21) y FEFVERIL, MROY—1
WZEHA BT NI XL A L7, BROBRdERE b &
277 7HERTVW D K 2ED, AL — 7O L 725
MO7Td DEAI — 7T OHHBAEREANC L Y, Wi+ 2
FEDPHARE 5T B, BEVZHRIIERD D 5561213,
KON FEEZTOBEER, R aT7VIlE -
TV FEFIICERGFHRTE 5, %28, BEo V)
v FEFNVOPIERT — 7 #iE1d, Edge Half g 0BEFFH
(B-Reps) THIT 5,

2.3 AHMIB & WERE

— R R S oD EE, BRI RIEE SN
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