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Abstracts

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 35~ 38 (1989)
A 1M-Bit Dual-Port RAM

by Toshiyuki Ogawa, Kazunari Incue & Hisanori Hamano

In addition to the functions of its 56K-bit predecessor, this new product
offers flash write, block write, and split serial access memory functions. The
data-register circuitry has been improved to realize lower power consump-
tion and relaxed inversion timing. Two products are available with word
configurations of 256K words x 4 bits and 128K words x 8 bits. Both are sup-
plied in 23-pin SOJ, 23-pin ZIP, and 40-pin SOJ packages.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 14 ~ 16 (1989)

Mitsubishi Electric Semiconductor Technologies: The Last
Thirty Years and the Current Status

by Hiroyoshi Komiya

Since the founding of its first semiconductor plant in 1960, Mitsubishi Elec-
tric has achieved many successes in this field. The article surveys technical
trends and future directions of the Corporation’s products including silicon
devices such as ICs, LSIs, and power modules, and GaAs devices such as
optoelectronic and microwave devices. The article also provides an orienta-
tion for the other articles of this special issue.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 39 ~ 44 (1589)
A BKB FIFO/LIFO Memory IC for Digital PPCs

by Yasunori Maeda, Takenori Okitaka, Toshio Ikeda, Kazuaki Miyata, Masato Hattori
& Yutaka Kamakura

The M66250P/FP FIFO/LIFO (first-in-first-out and last-in-first-out)
memory IC is optimized for image processing by plain-paper copiers. The
5,120 word x 8 bit memory architecture implements FIFO and LIFO func-
tions for asynchronous write and read, an address head specifier that allows
readout from an arbitrary address, and high-speed access. The article intro-
duces these functions and reports on the electrical characteristics of the
product.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 17 — 22 (1989)
Advanced DRAM Process Technologies

by Shin’ichi Sato, Wataru Wakamiya & Akira Shigetomi

Mitsubishi Electric is developing process technology for ULSI devices such
as 16M- and 64M-bit DRAMs employing a 0.5um channel width. The
memory cells will employ proprietary Mitsubishi technology—completely
flat stacked-capacitor structures. This simple structure provides a high
charge capacity and the DRAMs may be mass-produced with uniform
results. The electron-beam writing during mask production employs a
variable-shape system and a data-processing system with a special layered
structure for high throughput. The article introduces these leading-edge
technologies.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 45~ 48 (1989)
A 4M-Bit Pseudo-Pseudo SRAM Module

by Tsugio Tabaru, Ryuichi Kosugi, Masaharu Taniguchi, Tetsuro Tsuji
& Hitoshi Toda

This module is easily linked to general-purpose 8- and 16-bit microprocess-
ors. The DRAM controller is implemented as a single-chip application-spe-
cific standard product and is housed with four 1M-bit DRAMs to form a
single high-density compact module. Designed for easy use, the module fea-
tures a built-in refresh circuit, high noise resistance, a single 5V power
supply, TTL-level inputs, and automatic signal-timing control. The module
may be used in 4M-bit SRAM system applications.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 23 ~ 26 (1989)

A 4M-Bit Dynamic RAM

by Hiroshi Miy , Masao N o Yamada, Yasuji Nagayama

& Katsumi Suizu

The article reports on the development of a 4M-bit DRAM employing a
0.8um twin-well CMOS process and a stacked-capacitor memory cell. A test
mode with 8-bit parallel access is implemented to reduce testing time. The
Al mask selects either a 4M x 1 or IM x 4-bit architecture. Fast-page mode,
nibble mode, static-column mode, and write-per-bit functions are selected at
wire bonding. The chip size is 6.84 x 14.95mm?. The chip is housed in either
a 350mil SOJ or 400mil ZIP.

Mitsubishi Denki Giho: Vof. 63, No. 11, pp. 49 ~ 52 (1989)

MELCARDs: High-Density Transportable
Memory-Card Subsystems

by Masatoshi Kimura, Takatoshi luchi & Hajime Maeda

MELCARDs employ the latest technologies for thin ultracompact packag-
ing and high-density mounting. The high access speed, low power consump-
tion, and portability of these cards make them a vast improvement over
conventional auxiliary storage devices employing magnetic media. The
cards help make electronic equipment smaller, thinner, and easier to carry.
They function with a broad range of applicable software and are entering
widespread use.

Mitsubishi Oenki Gihe: Vol. 63, No. 11, pp. 27 ~ 30 (1989)
A Fast 1M-Bit CMOS Static RAM

by Masanao Eino, Tomohisa Wada, Kojiro Yuzuriha, Takao Mukai & Yoshio Kono

This SRAM offers a maximum access time of 35ns. It features a modified
divided-word-line structure that reduces delay time, and a variable-bit
organization that reduces the test time below the requirement for a 1M x 1-
bit structure. Multilayer process technology is used to realize the three-layer
polysilicon two-layer aluminum CMOS device with a 0.74m channel width.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 53~ 56 (1989)

The MEL32/100: 32-Bit Microprocessors Based
on the TRON Architecture

by Jun’ichi Hinata, Yoyohiko Yoshida, Jiro Korematsu, Toshio Ichiyama & Dsamu Tomisawa

Designed for applications in embedded-equipment controllers and compact
workstations, these microprocessors inlegrate approximately 330,000
transistors on a compact chipina 1m CMOS process and are designed to be
utilized as a CPU core for ASIC development. They realize high perfor-
mance through use of a five-level pipeline. The microprocessors also feature
a sophisticated instruction set designed to support real-time operating
systems.

Mitsubishi Denki Giho: Vol. 63, No. 10, pp. 31 ~ 34 (1989)
A 120ns 1M-Bit Full-Featured EEPROM

by Yasushi Terada, Hideaki Arima, Kazuo Kobayashi & Natsuo Ajika

A three-layer polysilicon two-layer aluminum CMOS twin-well process with
a lum channel width was used to trial produce a 1M-bit EEPROM that
operales from a single 5V power supply. The chip size is 11.83 x 7.73mm and
the cell size 3.8 x 8.0um. The three-layer polysilicon memory cell and a
newly developed differential sense amplifier that generates a reference level
at nonselected memory arrays realize a high-speed access of 120ns. An error
checking and correction circuit has been integrated for improved reliability.
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Abstracts

Mitsuhbishi Denki Gihe: Voi. 63, No. 11, pp. 82 ~ 85 (1989)
A Modem LSi for Still-Frame Video Telephones

by Hiroyuki Sugino, Koji Kaneko, Shigeyuki Nita & Takeshi Suzuki

In June 1988, the Japanese government established domestic standards for
telephones with still-frame monochrome video transmission capabilities
that use conventional analog telephone lines. Sales of this equipment are
expected to accelerate as additional functions become available and prices
drop. The article introduces a newly developed monolithic system LSIand a
new still-frame video telephone that uses it.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 57 ~ 60 (1989)

The MR3200 Operating System (Based on MICRO-ITRON
Specifications for the M32 Series 32-Bit Microprocessors)
and Its Development-Support Environment

by Koji Hirano, Hideo Tsubota, Toru Shimizu, Kazunori Saito & Keizo Higuchi

This operating system is based on the MICRO-ITRON specifications devel-
oped to support embedded-controller applications. A hardware emulator
has also been developed to enable debugging of applications software in the
operating system’s real-time environment.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 86 ~ 88 (1389)

The M60050 Series High-Speed, Low-Power-Consumption,
1.0um CMOS Gate Arrays

by Hirotaka Nal
& Keiji Kawabata

i, Kazuharu Nishitani, Tsugutoshi Goto

a, Hiroyuki Nunog:

The high speed of these gate arrays is associated with the 1.0um CMOS
process; the reduced power consumption is also a new development. The
devices also feature a newly developed plastic package with low thermal
resistance, opening the door to a wide range of applications. The multifunc-
tion buffer allows fine control over output current and slew rate for an easy
solution to noise problems. The product employs advanced technologies and
is also easy to use.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 61 ~ 65 (1989)

A 24-Bit 50ns Digital-image and Video-Signal Processor (DISP)

hy Hideyuki Terane, Shin’ichi Nakag Masahiko Yoshimoto, Toshiaki Shimada,
Hirofumi Shinohara & Masahiro Hatanaka

This DISP, developed using 1.0um double-metal CMOS technology, inte-
grates 538,000 transistors. It features an enhanced parallel architecture and a
video-oriented data-processing function to improve its real-time processing
capability. Moreover, the processor integrates an instruction RAM, two
dual-port data RAMs, and various control units so that external components
are minimized. The DSIP is suitable for a wide range of high-precision, high-
speed digital-image and video-signal processing.

Mitsuhishi Denki Giho: Vol. 63, No. 11, pp. 8% ~ 82 (1989)
A Super-Low-Noise HEMT

by Kazuo Hayashi & Takuji Sonoda

The Corporation has developed a mass-production version of a super-low-
noise high-electron-mobility transistor (HEMT) for DBS systems and other
microwave communications systems. The device is fabricated using pro-
prietary technology for low-temperature ohmic sintering, NiAl alloy gates,
and fully automated electron-beam epitaxy to achieve a noise figure of
< 1.0dB at 12GHz, a value impossible to attain by existing GaAsFET tech-
nology. The device also features high performance and a high-reliability
design with a mean-time-to-failure of over 10° hours.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 66 ~ 70 (1988)
16-Bit One-Chip Microcomputers for Automotive Use

by Shozo Shirota, Kikuo Muramatsu, Toshiaki Tayama, Kazuaki Miyata
& Tadayoshi Adachi

The M37791E4T] Series monolithic microcomputers feature an enhanced
on-chip memory capacity as a successor to the M37790ST] 16-bit micro-
computers for engine-control applications. Both devices belong to the
MELPS7700 family of control microcomputers. The new microcontrollers
feature a 32KB one-time PROM, 1.25kB RAM, 16-bit timer, 10-bit A/D
converter, and UART implemented on a single chip by an advanced high-
reliability process.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 93 ~ 96 (19889)
A 1.5um MQW-DFB Laser Diode for Optical Communications

by Shoichi Kakimoto, Naohito Yoshida, Yasushi Sakakibara, Kazuo Mizuguchi
& Wataru Susaki

The Corporation has developed an InGaAsP distributed feedback laser
diode with a P-substrate partially inverted buried heterostructure, buried
grating, and multi-quantum-well structure. This construction yields a low
threshold current of 10mA, a high side-mode suppression of over 45dB, a
narrow spectral linewidth of 1.1IMHz, and a small chopping level of 2.8 under
2Gbps modulation. The device is suitable as a light source for high-volume,
long-haul communications and coherent communications systems.

Mitsuhishi Denki Giho: Voi. 63, No. 11, pp. 71~ 76 (1989)

A High-Performance 16-Bit Single-Chip Microcomputer with
a Built-in DMA Controller

hy Takashi Yamasaki, Kentaro Shimmura, Yasushi Shimizu, Mitsuyoshi Nakamura,
Takehiko Matsunaga & Naoki Yamauchi

This high-speed microcomputer has an on-chip DMA controller for rapid
transfer of large volumes of data and a controller capable of directly con-
trolling high-capacity DRAM. It is available in standard (M37720S 1FP) and
high-speed (M37720S 1AFP) versions and is a member of the MELPS7700
microcomputer family. The device is intended for control of office and
industrial equipment. The article introduces the device and its new func-
tions and features.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 97 ~ 98 (138%9)

A Super-Low-Noise GaAs SAMFET and Its Application
in MMICs

hy Kenji Hosogi, Nagisa Ayaki, Takayuki Kato, Noriyuki Tanino
& Hirozo Takano

Developed with a proprietary multilayer self-aligned gate structure, this
SAMFET (self-aligned multilayered-gate FET) has a minimum noise figure
of 1.0dB at 12GHz, a substantial improvement over the previous technology
for recessed-gate MESFETs. The device is currently the world’s highest-
performance solid-state microwave detector with a noise index of 1.76dB
and gain over 28dB across the 11.7~12.7GHz band. It is suited for applica-
tions in four-stage low-noise MMIC amplifiers.

Mitsuhishi Denki Giho: Vol. 63, No. 11, pp. 77 ~ 81 (1989)

Application-Specific LSIs for Use in MUSE and MTSC
Converters

by Keisuke Okada, Masahiko Nakamura, Kenji Murakami, Yoshiki Mizutani
& Nohuharu Yazawa

To handle signals from the multiple sub-Nyquist sampling encoding system
(MUSE) used in satellite broadcasting of high-definition TV signals a con-
verter is required. The Corporation has developed an image-signal process-
ing LSI and system converter that implement this function. The article
describes the conversion process and its ASIC implementation.
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Abstracts

Mitsubishi Oenki Giho: Vol. 63, No. 11, pp. 112~ 115 (1989)
Oblique-Rotating lon-Implantation Technology

by Toshihiro Miki, Taketo Takahashi, Saburo Osaki & Masao Nagatomo

This technology is intended for fabricating fine, three-dimensional device
features. The authors investigated obligue-rotating ion-implantation tech-
nology, and applied their findings to create uniformly diffused layers in
trench walls. The process eliminates the asymmetrical electrical characteris-
tics of lightly doped drain MOS transistors, and raises device reliability. Uni-
form characteristics and high reliability make the technology a promising
candidate for production of half-micron-scale devices employing new tran-
sistor structures.

Mitsubishi Oenki Giho: Vol. 63, No. 11, pp. 100 ~ 104 (1989)
A Power IC Module for Inverter Systems

by Toshihiro Nakaji Gourab Majumdar, M
& Tatsuo Miyajima

This module is rated at 500V and 10~20A and includes an insulated-gate
bipolar transistor with a current-sense amplifier and peripheral circuits. It
has converter, inverter, driver, protection, and self-diagnostic functions. The
module functions as an inverter with a single control input from a micro-
processor. It facilitates equipment size reductions and boosts equipment per-
formance and reliability.

i Fukunaga, Koji lio, Takeyoshi Kajita

Mitsubishi Oenki Giho: Vol. 63, No. 11, pp. 116~ 119 (1989)

An IC Substrate-Scrubbing System Using a Fine Jet
of Ultrapure ice Particles

by Toshiaki Omori, Takaaki Fukumoto, Tadao Kato, Toshiaki Kawaguchi & Masuo Tada

The authors have developed a VLSI cleaning system that employs ultrafine
particles of ice made from deionized water as a cleaning agent. The system
employs a jet of particles ranging in size from 0.1~30um that effectively
removes contamination from substrate surfaces, including submicron
particles and strongly adhering spurious CVD deposits. The ice-particle
velocity and particle hardness are controlled to limit damage to the substrate
surface. Organic products are also removed.

Mitsubishi Oenki Giho: Voi. 63, No. 11, pp. 105~ 108 (1989)
A Three-Dimensional Topography Simulator

by Masato Fujinaga & Norihiko Kotani

Accurate 3D topography simulators are required to analyze the effects of
edge topography on VLSI performance. The authors propose a new etching
model based on a modified diffusion equation, and have implemented this
model in a simulator. The paper reports on the concept of this model and'its
applications in photolithography and wet and dry etching processes.

Mitsubishi Denki Giho: Vol. 63, No. 11, pp. 120~ 123 (1989)
Factory Automation for LS! Manufacturing

by Kazuaki Ishibashi, Masaki Otani, Hiroyuki Yoshida & Yuichi Kato

The Corporation has introduced factory automation {FA) technology in its
ASIC production lines where varied-size batches of many different devices
must be completed on tight schedules. The article describes an ASIC wafer-
production line incorporating this factory automation technology at our
Kochi Factory. FA technology unites the separate systems that comprise pro-
duction processes and generally include workpiece transport.

Mitsubishi Denki Giho: Vol. §3, No. 11, pp. 109~ 111 (1989)
Ultrafine Patterning and Etching Technology

by Kyusaku Nishioka, Sachiko Ogawa, Nobuo Fujiwara, Akira Kawai & Shigeo Uoya

The Corporation has developed process technology for half-micron VLSIs.
Thelatitude-enhanced novel single-layer lithography process (LENOS) con-
sists of an alkaline treatment after prebaking and heating after exposure that
enables a single-layer resist process to equal the performance of a three-layer
process. The cold and low-energy ion-etching process (COLLIE) is an ECR
plasma-etching system employing a multicusp hybrid magnetic field.
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(1) H. Arima, et al. : A Novel process technology and cell
structure for mega bit EEPROM, IEDM Tech. Dig., p.420
(1988-12)

(2) Y. Terada, et al.: 120ns 128K x8b, 64K x16b CMOS EE-
PROMs, ISSCC Dig. Tech. Papers, p.136 (1989-2)

(3) thiizd | REFZEEPROMOD /2 O &l & > A Fi%, 19894
ETFHEHRBEESEELERS, C-368

4) #HBEE» 5 VE—-FBR%HAL212s 1 Mb CMOS
EEPROM, & T H#HuBEEFEEMIHRE, SDM89-17, 89
(1989-6)
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OE (Output Enable) {81, #0350 T4 b4 20
DI K ENEIZEZT 5, RDY (Ready) BS54, BHECPUKE
BELTHERL, 77¥ARBCERH % -7, X2YMNT7EARK
BTH5 I - 5#CPUNGRT BREE T w5, &5, 543
FEIZRTH/ENT WAL, BANK 1y 2) EER—EDT R
LVAEE L LTy 7 DRBIREITY, CAE (CASAA—70) ES
ik L7 THERR4EDCASES AL 2 b lER b o TV B,

S4FHA 7 LEBOTR, CSfES, CEL (Chip Enable 1) {5
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AT L3y ho—FM5L8288IC b ERE N, Y AT A2EORBES
EonTwnd, ZITHE, 7RVRA =3 23ENATHE D,
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(2} DRAMIZ, A®VBREDOHRICF>THMIE27 R A ANE,
FRVADSZEAFRE Lo TECEHEEDPTL T2, 20720
DRAMZ{ESIHEIR, TRV AANEZ Q77 FLVREFIFT AT R L
ARSET BLENHD, & 5ICR b a—7{E8 L UTRAS, CAS
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(3 V—=F/ 54 ERLY 7V v ¥ 2 ERAERICDRAMIC 3
ReHE, EHeRERRELLOHEE (F-E b —a) HEE
LDRAMRERT 2B LEL 25, 20X > ZDRAMIZEER
TEMES AV v bORE, SRAMIZEER S X FERIZHEL TS
AEVTH D,
COEMREEET S OMDRAMa Y tuv—3TH Y, MPU
(Micro Processor Unit) ¥DRAM®DA > % 7 =z —ADEE &7
THDTH B,
L#DODRAM 3 > b 0 — 5 M66200P, FP Y — X iz, L&
DRAMZ > bu—J X RELSBEFERT L L b0, Blos 3
FuBRERHEoTWwE, 20ERBEFRICRT
(1) FRERD IHEREAT L EREOMPULDRAMOD % E— b
A EE,
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(3) 2,8 7RG, /54 b EIE 2 ATRE
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BELTVE, XEYEY 22— OBb L DR TY D%
WOERT 52 EMNTEEICE D, AT ULSIOREWHBRUAF
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E72, SHBOFALLTEATILSIOF vy 7PH 4 ZieShe i
BB OBNMTEERDOVSOP/Yy # — 2 % TAB (Tape
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ABN3,
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BEENTWE, ITICRT LI, #EOT7DyE—~FT 4 A7 %
N=RF 4 RZEBOT 7 AFHERFLCY, IUBLF—F—T
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LoTHRE SN, Tabs, BEREACBTL7 7 AFry 7
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WERATREAEBEEE L WA, COLIRBELXOBREERE>TY
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1) EE7 7L - EHBEH
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266K/ 4 b RAMA—RREY 2 —ADF—F, fIDES 2 —LI1ZD0HTH
FERRICHERM L, MBEH LI L E2RERRL 72,
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DREEATYV I~ NpEEETE 2, ARIEATVICE16(E, &
TWICE TEEEMZ, T’ a0 Fry0Fy 7HEEEEL TWL
2, Z0kS, BRE - - BEEEOARYA-FEERT R,
FHEET A ADVSOPIh b FE L EEBMISLETH 5.

o EAa v+ 7N LT,

(1) BESMEX*ED 5, XEYICOAHNAFFICSHE F
BELSW) RAHLICTAYy 7 7T5HZk,

(2) FiFEzERL, E¥arrsy AT, A€ VICOMEE 7
FEw F(BEY ME, 16Ey b E), FRFEOELLII—-FEL

DTy, FOVATAZYIBECRBETESLEO>ET5 2k, &%
EEL,
3.1 EADERHERE

SRAM# — F OEREREHEEEE 4 1I2RT, X EVICORAHT
WFE, AUICT Ny 77 ERTWwE, 2, —2REHER, B
WRENF 4 X, AEVICOERT -5 2FEHT 220 ThH
5, $5—2i, BRETE> 220 R WBRNENEE L
Thbd, Tbb, AEVICESHMEERET L, TOALNER
BIS0pFEWBE E 2D, AL wARI 5 LD, 5T DR 2R
BIDIRRERTIIATT2LENHE, 20OV Y —XTH,
DD, REWMTKSAT7T25ATICEFRAL, BFLBRN
BHEBslenTER, BS5EHAELT, 7RVARU I — &
VI NI A LDV aLTay NIRRT, Mo, REEAEY S
—FIZBWLTY, XEVICOBBIEWEESB LA TS Z L8
G, b, Eiz, BIFEFIHER &BHEY - FRICAB TS 2Lk
ST, A—FK~OHBEENZZ>Th, AT YDEBT—5 1k
REEsns LI LT3, COBMOBETE, SHEFE=5E
Sno, BBTEREHTEZ L3 LTw3,

3.2 EEMEMI X T L

DY) —ATH, AFYAI—FOFAET 2> 7V LAk
AT FkaRA L, »— FORRRO & QM2 TleIRExR
FHEMBTEEWI b, FLFHENFCRINEL L EELOSNB T
HTH2, Thbb, AEVI—FOFHY A7 %R 6 IRT &
3z, & FEET A X (VSOP), SR (T2 —n), &
BB (A =R D3 vV zasd, Sraniksnt, e -
BB - R +SmE LS 2 EEERBREEM L 2, EEED
S, VAULHSE (ERE - BTN A 1Y, X DEL
{ % 5, VSOPICIE, Sy —YDEABFERTB D, DSy ¥
—Y0r vy, OEEHFGEEELTEHFML 2. BRL L TH,
SOP=z A D EfFEME (HEBFEHEALGEE 198845 A31H~6 8 2 H
FHISEEHEM « F2My v RI Y A CER) MRIETE R, T
B BE L, 2T H—F, TV 2—ADEEEER LT
To ZOFHHY AT LT, FIEREH D BELEREETMT & 12,
SHit, XOWRTOMY TR, BEAEEUTHEE, &F%
ZEL, EEEoRLIIED 3,

3.3 4> & 7 x—XEH

AT H— R OEBEERER L e, BRELT, £52
PLEHEORVEEL L, L, B SESICHERMNT
RERBETHZ 00, FHRICHESERY - BRETHROFES I
FIZET 2 RLENH D, Thbb, 1—FF7 7 AR BT5EER
PHEEBEHADOS - FORDBRIBIZTLEL S0, FORY
DEBLH—FEDA Y57 2~ AWM EFCEETH 2, BT
2, X0 —FoEEE FEtRLEORDICnERS YT 21—
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