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Abstracts

Mitsubishi Denki Giho: Vol.68, No.3, pp.24~28 (1994)

Large-Capacity Memory Card Using Ultra-Thin Package
Technology

by Hidenobu Gochi, Katsunori Ochi & Yasuhiro Teraoka

In an industry first, the corporation has developed ultra-thin 0.5mm-
thick tape-carrier packages, including 28-and 32-pin dual tape-carrier
packages (DTPs) and 80-pin quad tape-carrier packages (QTPs). A
3.3mm-thick high-reliability 4MB SRAM memory card has been devel-
oped using 32 1Mbit SRAM devices packaged in 32-pin DTDPs, a 64Kbit
EEPROM device packaged in a 28-pin DTP, three peripheral ICs pack-
aged in 80-pin QTPs, and high-density mounting technology.

Mitsubishi Denki Giho: Vol.68, No.3, pp.3~6 (1994)

A Review of Trends in Semiconductor Technology
by Hideo Sakane

The rapidly advancing front of semiconductor technology research has
expanded into the applications market. Since entering the 1990s, the
semiconductor industry has been shifting from a mass-production ori-
ented market to an increasingly quality-oriented one—with special
emphasis on high-performance, compact form factor, low-power con-
sumption, and digital functionality. Making this shift requires a synthe-
sis of application needs with semiconductor seed technologies. The arti-
cle surveys application trends in the market and various approaches
toward providing suitable semiconductor devices.

Mitsubishi Denki Giho: Vol.68, No.3, pp.29~33 (1994)

M16 Series: A New-Generation High-Performance 16bit
Microcontroller

by Yuichi Nakao, Maoichi Kitakami, Toru Shimizu, Hisaharu Miwa & Shigeo Mizugaki

The corporation has developed the M16 Series, a new-generation 16bit
microcontroller based on a 32bit microprocessor with a 16bit external
bus and 16bit peripheral circuits. The first-generation M16 mi-
crocontrollers, which comprise approximately 370,000 transistors, con-
sist of a 4~5 MIPS microprocessor core coupled with peripheral cir-
cuits suited for control of electronic office equipment. The devices were
developed using a top-down philosophy. Hardware discription language
(HDL), used to define the device at the highest level, was combined with
handcrafted design and cell-based design in consideration of the charac-
teristics of each submodule in order to satisfy flexibility and small die
size.

Mitsubishi Denki Giho: Vol.68, No.3, pp.7~10 (1994)

A 84Mbit DRAM

by Yoshikazu Moraoka, Hiroshi Miyamoto, Kiyohiro Furutani, Tatsuo Okamoto
& Kazuyuki Sugawara

A 64Mbit CMOS DRAM has been developed applying a CMOS process
with 0.35 wm design rule, 2-layer polycide, 3-1ayer polysilicon and 2-
layer metalization. The same chip can be configured for 1, 4, 8 or 16bit
word lengths with addressing by high-speed page, nibble, or static col-
umn modes. The 218mm? die is housed in 500-mil SOJ or TSOP pack-
ages. The power supply is 3.3V, with a low-voltage transistor-transistor
logic (LVTTL) interface. The random access strobe (RAS) access time
is 50ns, and the device dissipates 432mW when operating at 120mA.

Mitsubishi Denki Giho: Vol.68, No.3, pp.34~38 (1994)

A Microcontroller with a Built-In Data-Link-Level Protocol
Control Function

by Yoshiki Cho, Goro Yamanoi, Yoshinori Hayashi, Tetsu Tashiro & Yukio Fujisawa

A microcontroller with a data-link protocol contro! function has been
developed to enable network communications between compact elec-
tronic equipment. A separate on-chip microcontroller uses firmware to
implement a half-duplex asynchronous multimaster protocol with a
speed of 4~30kbps and applies carrier-sense multiple access with colli-
sion detection (CSMA/CD) for priority control. The firmware can be
easily modified to adapt the device for J1850 and other communications
protocols.

Mitsubishi Denki Giho: Vol.68, No.3, pp.11~14 (1994}

A 16Mbit Flash Memory with Block-Erasure Capability
by Takeshi Nakayama, Masaaki Mihara, Yoshikazu Miyawaki, Makoto Ooi & Hajime Arai

A 16Mbit flash-memory device with a 64kB block-erase function has
been developed. It is capable of operating on dual 3.3V and 12V power
supplies. Implemented using 0.5 um technology, it has a cell size of 1.7 X
1.9 ym and chip size of 9.3 X 11.5mm. The access time is 100ns operating
on the 3.3V supply voltage. The device also includes an erase suspend/
resume function that allows the automatic erase function to be tempo-
rarily interrupted, the memory contents read out,and the erasure
resumed.

Mitsubishi Denki Giho: Vol.68, No.3, pp.39~44 (1394)

Systematic Design of Microcomputer-Based
Embedded-Control Systems

by Keizo Higuchi, Kunihiro Yamada & Masaki Sugimoto

In microcomputer-based embedded-control applications, it is difficult to
determine the effects of a microprocessor choice on the cost, perfor-
mance and functionality of the end product. The corporation therefore
offers design support services which include (1) evaluating microproces-
sor suitability for specific applications, (2) supplying demonstration
systems nearly equivalent to the final application product, and (3)
proposing systems. The article introduces these services.

Mitsubishi Denki Giho: Vol.G8, No.3, pp.15~18 (1994)

A Third-Generation 4Mbit DRAM with High-Speed Quad
Column Address Strobes

by Takahiko Fukiage & Tomoharu Mametani

A third-generation 4Mbit DRAM has been designed utilizing a minimum
transistor length of 0.65 um and a new circuit. This new device has high
access speed and low power dissipation. It has a quad column access
strobe (CAS) function that enables arbitrary high-speed writing or read-
ing by each CAS. It also has a self-refresh function that is suitable for
battery back-up application.

Mitsubishi Denki Giho: Vol.68, No.3, pp.45~48 (1994)

A Fuzzy Inference Processor with 12bit Resolution and 100k
FLIPS Performance

by Ken'ichi Shimomura, Yasuhiko Mitta, Marumi Sakashita, Kazuo Nakamura
& Takeshi Tokuda

The corporation has developed a high-performance fuzzy inference
processor with 12bit resolution capable of 100k fuzzy logical inferences
per second (FLIPS) for automotive use and other demanding applica-
tions. In order to maximize processing speed, the device features a pipe-
line architecture with pre-and post-processing, and an improved add/
divide algorithm. Speed improvements were also achieved by adding
rule instructions and including a dedicated circuit for generating mem-
bership functions. The device, which consists of 86,000 transistors, is im-
plemented using 1.0 um CMOS technology with a die size of 7.5X6.7mm.
The minimum instruction cycle time is 100ns.

Mitsubishi Denki Giho: Vol.68, No.3, pp.19~23 {1994}

A High-Speed 1Mbit CMOS SRAM
by Yoji Kashihara, Sadanori Sakaguchi, Yoshio Akiyama, Yoshiaki Tahara & Fuyumi Minami

A high-speed 1Mbit CMOS static RAM has been developed with a 15ns
access time and 1, 4 and 8bit word lengths. The device was implement-
ed using a 0.6 um CMOS process, multilayer metalization, and high-
performance, high-reliability transistors. The circuit achieves a 15ns
access speed through use of a distributed word-line architecture suited
for multilayer metalization and a new internal clock-synchronization
circuit.




TTRMZ7 b

0.5um CMOS 22 HRFALIC
BEHRBE - HA—K - RITFHFHE - K W FHAET
ZFETHFEIR  Vol.68  No.3 - p.49~53 (1994)

RGO AT LF 3 2 U EFHER R L 4 5 0.50m CMOS
TP V—ICEERE, SEFLS TRy Ty Fo AL TOEEEE
Va—A¥zib—2, PLL, GTLEEZHRE L2, TOME, o~
vy B 2P —RUFeNR—RICEEDH0.5um LI H AT L
IC M= NOBARKRRIDE D, AL 2T L2 1 F v 7 TEFNT S
T ENBEL e o7z,

BRBEESEIEEERAV
HRESUWEERZ#FS ) 2 KBEM

FNEE - BAR - QR B EEALE - EERER

ZETESER Vol.68  No.3 + p.73~76 (1994)

RS f LRI L AR oMK £ 4 2 ) 2 OESEEL
M, FEHEBRICHEDITE R LAD b0 MmE O RU 7o 2 %
BRFEL, ERELEMT ) 3 v RIBRE LT ERSEEHO LT EHE(14.2
%, 10cm f) 2 KHBET2 L LT, BHAXBEMDFAL IR HEE
LR o 2 F R RERDL/10ICRE L Tw 3,

EISAZEE JPEG EH D H T —ERIEM - R& LS
AN - FEEEE - AP RE - BHEZ - FRFES
ZETHAEIR  Vol.68 ¢ No.3 - p.54~58 (1994)

F BHEHE JPEG (Joint Photographic Experts Group) N#A S X 7 4
P A S — BRI - R LSI 2 BAR L7z, 2o LSI Dk RL,
77 —Ef§ (RGB, 640X 480H%) #3077 v —& /B THEL/EE TE
LERETH B, £/, BT +—7v P EBIH BTSSR S H
BRI R 1 F v 7D 2, S0 LSHidE® ki X 0, #Hakmm
BRELBAADT L, T4 VINETFRERL Y 3 LTOTET 7
AN 7% ETEEA~ OB D TR & 7 B,

INES s SREEET TNy SHFEEMEE Y
AR - LA - el %
=ETRA®  Vol.68 - No.3 - p.77~81 (1994)

A, B L TNy R EERMEE 2 T3, MEEicd->T
ELdy)arFy 7 LoBBNUTAZED VIENEE (Piezo-
resistive Effect) iIC & > TEEIICERT 2L 0L, WEHES B2
i [F1 B (Diagnosis Circuit) % £ D550 m]EE 2 L4t B O ICkt >
FEMC L > T Fy TICERLL 2D, (ERDEELT I v 78
DIMEE L I, #1201 & 1/3004 RE2FHRL L,

VIRAD>Fw7ThZx4 70ty LS
REEEE - \WHEAG
SEBEEE Vol.68 - No.3 - p.59~62 (1994)

WHTIE, P LET A VINITI—RFT Vo A%—aY fu—)L
EDH Ay ERALSI # 2HESLL, THICECHLEIATHS, &
|, 3 ) — ZXhR Y ERRE T v F v T 54y T a -k y F LSI M65835
FP #BA% L7, S ICIE, TichH S+ r#tefts VTIRHELT, ®
—HNA ey b, ¥—avbu—, Ta-EGSF T CBERTRTO
HWH L T — 7 DEB LPER ISR TELF A VINY—F L RAT L%
BRL, B 0.8um CMOS 7ot 2 THEBRL %,

CMOS #— b7 L —HBEIL 1 7 b3
hREEE - BE—u - ERFAT - RETSE - SFHIESE - AR
SEERAER Vol.68 - No.3 » p.82~85 (1994)

CMOS SOG (Sea of Gate) = F 7L —HEL AT I L DIzbD
CAD V7 }7 =7, HEIRERMH HGALOP & =7 v/l HEIARK
MCgen # % L 72, HGALOP {2, SOG ¥ — F T v —D Vv 4 77 i
EFHBFHLAZTAIT) XL L), WHENZZTIRY —V &) F20RE
BETH N, MCgen IMADEMFHEICL Y, GFEEL-7ntidL
AT ho88 — v 2HERT 5, i, 0.5um L EDT A ZIZBART
»5,

3V EMEIOE y b 50M > 7L /F CMOS D/A a1 /N—%
PRy - SARKEM - TE)IE— - FEEN
ZEEFE Vol.68 + No.3+ p.63~67 (1994)
3V BB (2.7V L) TEMET 2 SREELOE » b, Bk % BadEs0M
TN CMOS DA T —3 FHRTHDTHIMEL 2,
SHIE DA T R R OERE 5 o 7 B E R & 577 1B
RY b e R EER L2, oty FERVAEDERNS 1. 4mm
X1.28mm &/hE&L, YRFALVLSI~DF »F v bic@ LT 3,
WREN L, Bk S0mW(Z V27 — A BFS 10mA D & %) Th
%,

VLSIv 2o F—%BEL 27 A
B B EAKHEE - HepE— - FRES - RRE—
=TI Vol.68 + No.3 « p.86~89 (1994)

MED VISI R 7 7% #HERE L, ¥ — CHEHS 2 &I
AEM T 2= A2 F— MBS XTFLRBRL, COLAT AR,
Za—INAy P72 BTNEHWT, WHBEF Y - DML
AV &k RS0 E, SRt E AT HITTEZ LD TH D,
BERD7Z 7 4 v 7 HETO BRI T, 1/10LUF OB TRz
R o, B, TOVRT AR, BEICIEMDRAM164 7K & k
DRAM) %, BGE~@H L7,

hL->F MOS &' — b EED

600V $EIZY — NI R—F L 222 %
JRMEH -3 B - S - RSN - R - 5B
=ETHFEIR  Vol.68 + No.3 + p.68~72 (1994)

FLvF MOS % — FMEED600V, 50A JEEsy — b NA R—=F5 + 5~
VDRI (ML FIGBT) #BHFELM, ML F MOS 77— MEEDEM
2D, 2=y b TERROREEIGBTOML/101CHE N T 2 2 &af
TE, 200A/c?DFBIREE TL.4V (£:=200ns) & D TEWA &
H#72, bV v F IGBT (3, FFIE, SR ENTE D, IGBT
DOFABEEITEIL T2 F M 2 TH BT & 2R L7,

SRR
Eme—m - = L B JUEFEE - MAEE - FHNC
ZEBHFER  Vol.68 - No.3 » p.90~93 (1994)

EFHBHEEFFD (Ba, Sr)TiOs KD DRAM ~0 @i & Mgt L7z, 2
2%y &R, CVD BBEER UL » F v 7R R L, &7 0+ 2
T 256 MDRAM (98 F A B Ze AR & i L 7z RIRIC, mafE s
BE#E @M L7z 256MDRAM #ixE 2 RIEL, ¥ o7k enilikd &b,
BiiE o 2 b ZERT & 5 256MDRAM NEHRIEEIRL 12,

iii




Abstracts

Mitsubishi Denki Giho: Vol.68, No.3, pp.73~76 {1994)

Zone-Melting Recrystallization Technique Developed for
Production of A New Highly Efficient Thin-Film Polycrystalline
Silicon Solar Battery

hy Hiroaki Morikawa, Satoshi Arimoto, Takashi Ishihara, Hisao Kumabe & Toshio Murotani

The corporation has demonstrated a thin-film polycrystalline silicon
solar cell with the world’s highest conversion efficiency: 14.29% over a
10 X 10cm square. A zone-melting recrystallization technique for form-
ing thin polycrystalline silicon layer over insulator and a novel struc-
ture and process have been developed. The cost of materials for the
device is one-tenth that of previous solar cells, providing strong motiva-
tion for commercial development.

Mitsubishi Denki Giho: Vol.68, No.3, pp.49~53 (1994)

A 0.5 um Semicustom CMOS IC
by Kunihiko Sanada, Kazuo Acki, Hideshi Maeno, Hisashi Matsumoto & Makiko Sasada

The corporation has recently advanced its system-on-silicon design
technology by developing a generator for embedded-type high-density
modules and phase-locked loop (PLL) and Gunning transceiver logic
(GTL) elements for its 0.5 um CMOS gate arrays. This advance rounds
out the corporation’s development capabilities for 0.5 wum semicustom
devices including embedded-cell arrays and cell-based ICs, allowing
design of high-performance integrated systems.

Mitsuhishi Denki Giho: Vol.68, Mo.3, pp.77~81 (1994)

Compact, Highly Functional Semiconductor Acceleration
Sensor for Airbag Systems

& Takashi Sesekura

by Toru Araki, Masahiro Y

The corporation has integrated a semiconductor accelerometer for air-
bag applications on a single chip with comprised of a piezoresistive ele-
ment that converts strain to voltage, an amplifier and diagnostic cir-
cuits. This device costs half that of previous ceramic devices and
occupies one-third the volume.

Mitsubishi Denki Giho: Vol.68, Mo.3, pp.54~58 (1994}

A Still-Color-Image Compression/Expansion LSI that
Conforms to JPEG International Standards

by Fuminohu Ogawa, Shizuo Ida, Yoshifumi Imanaka, Hiroyuki Sugino & Hideyuki Terane

The corporation has developed a high-performance still-color-impage
compression/expansion LSI that complies with the baseline system of
standards of the Joint Photographic Experts Group (JPEG). This new
LSIis capable of coding or decoding 640 X 480 pixel RGB images at a
rate of 30 frames per second. It is therefore useful for storing moving-
picture data in digital video equipment and personal computers as well
as use for still-image applications. The device also includes a number of
peripheral functions including color space conversion and simple coding
rate control for a variety of applications.

S

Mitsubishi Denki Giho: Vol.68, No.3, pp.82--85 (1994}

Automatic Layout Technology for CMOS Gate Arrays

by Hiroomi Nakao, Kazuhiro Takahashi, Toshiyuki Sadakane, Ryosuke Okuda,
Masayuki Terai & Koji Sato

The corporation has developed automatic CAD layout software for
CMOS sea-of-gate arrays, HGALOP (automatic placement and routing),
and MCgen (automatic macrocell generation). HGALOP employs an al-
gorithm that effectively uses the conformity in the layout structures of
sea-of gate devices and is, on average 20 times faster than commercially
available tools. MCgen employs a proprietary automatic routing
method that generates dense layout patterns for macrocells. The soft-
ware is being used for devices of 0.5 pm or larger.

Mitsubishi Denki Giho: Vol.68, No.3, pp.59~62 (1994}

A Single-Chip LSI Karaoke Processor for VCR Applications

by Yasushi Adachi & Yusuke Yamada

The corporation has developed the M65835FP high-performance one-
chip karaoke processor for karaoke-capable VCRs. It contains a vocal-
track cut function, key control functions, echo processing function, and
a digital search system for tape cueing. The device is implemented in a
new 0.8 um CMOS process. The corporation had previously developed
an echo processor, digital key control, and other special-purpose ICs for
karaoke use.

Mitsubishi Denki Giho: Vol.68, No.3, pp.86~89 (1994)

A Verification System for VLS| Mask Data

by Makoto Kanno, Sueo Hamamoto, Ken'ichi Tanaka, Tsunesato Munakata
& Koichi Moriizumi

The corporation has developed a mask-verification system that rapidly
compares VLSI mask date and detects pattern errors. The system,
which employs a neural network model, can automatically determine
whether small rounding and similar errors due to slight mask misalign-
ments will be detected. It tests masks in less than one-tenth of the time
required for visual comparison on a graphic display, and has already
been applied in the production of 16Mbit DRAM devices.

Mitsubishi Denki Giho: Vol.68, No.3, pp.63~67 (1994)

A 10bit 50 Megasample per Second CMOS DA Converter that
Operates on 3V

by Yasuyuki Nakamura, Takahiro Miki, Yoshikazu Nishikawa & Keisuke Okada

The corporation has produced a prototype of the world’s first CMOS
DA converter. It has 10-bit resolution, a maximum conversion rate of 50
megasamples per second, and operates on a 3V power supply (2.7V and
above). This high performance was achieved by developing a current-
source circuit with proprietary bias and drive methods. The effective
device area (minus bonding pads) is 1.28 X 1.41mm, a design that allows
integration in larger monolithic devices. Maximum power consumption
is 50mW at the rated full cutput current of 10mA.

Mitsubishi Denki Giho: Vol.68, No.3, pp.90~93 (1994)

Technology for High-Dielectric-Constant Thin Films
by Kazunao Sato, Nohoru Mikami, Takaaki Kawahara, Yoshihiro Kusumi & Hiromi Ito

The authors have investigated the application of the high-dielectric-
constant thin films of (Ba, Sr) Ti0, to DRAM devices. Studies were con-
ducted on etching processes and film formation by sputtering and chem-
ical vapor deposition (CVD). Suitable process characteristics for
256Mbit DRAM devices were achieved, and a high-dielectric film was
employed in fabrication of 256 Mbit devices. The film allows use of a
simple cell structure that will lower the cost of producing these devices.

Mitsubishi Denki Giho: V0l.68, No.3, pp.68—72 {1994)

A 800V Gate-Insulated Bipolar Transistor Using a Trench MOS
Gate

by Masana Harada, Tadaharu Minato, Hideki Takahashi, Hidenori Nishihara, Keiji Inoue
& lkunori Takata

The corporation has developed a 600V /50A insulated-gate bipolar tran-
sistor (IGBT) with a trench MOS.-gate structure. As a result of this
trench MOS-gate structure, the new IGBT has a cell area one-tenth that
of previous IGBTS, sustains a maximum current density of 200A/cm?,
turns on at the unusually low level of 1.4V (t,=200ns), and has a high
breakdown voltage. Tests on these trench IGBTs showed their charac-
teristics to be nearly ideal.
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Mitsubishi Denki Giho: Vol.68, No.3, pp.103~106 (1994)

Fine Etching by Non-Biased ECR Plasma

by Takahira Maruyama, Nobuo Fujiwara, Masahiro Yoneda, Katsuhiro Tsukamoto,
Tatsuo Dmori & Toshinohu Banjo

The authors have investigated etching technology suitable for semicon-
ductor devices employing 0.25~0.3 um geometries, and developed a new
plasma-etching technology employing electron cyclotron resonance
(ECR) with a composite magnetic field. The technology is capable of
etching large-diameter wafers at high speed with excellent uniformity.
The magnetic field gradient in the ECR region suppresses pattern
aspect-ratio-dependent ion-path disturbances, resulting in highly selec-
tive and highly anisotropic etching.

Mitsubishi Denki Giho: Vol.68, Mo.3, pp.94~98 (1994)
X-Ray Lithography Technology

by Masaki Komaru, Kenji Marumoto, Yoshihike Dzaki, Hiroki Shimano, Tetsuya Makanishi
& Nobuyuki Yoshioka

Technological advances are applying X-ray radiation from a synchro-
tron source to lithography of quarter-micron and smaller semiconduc-
tor devices. The article reports on the corporation’s developments in the
areas of smaller synchrotron radiation sources, focusing optics that
increase the intensity of the beam line radiation, maintaining vacuum;
improvements in X-ray mask resolution and alignment precision, and
transfer simulations used to evaluate system characteristics.

Mitsubishi Denki Giho: Vol.68, No.3, pp.107~111 (13994)

Highly Functional, Highly Reliable Packaging
by lkuo Sasaki, Noriaki Higuchi, Namiki Moriga & Michitaka Kimura

The article reports on the development of four new packages designed
to meet needs for faster, smaller, lighter, and more functional semicon-
ductor devices: (1) a small lead-on-chip (LOC) package designed to
increase memory mounting density, (2) a high-reliability package that
loosens restrictions on memory device storage conditions between the
opening of moisture proof wrapping and mounting of the devices, (3) a
fine-pitch quad flat package (QFP) designed to reduce the size and
mounting area of microprocessors, gate arrays and other non-memory
devices, and (4) a power QFP with an internal heat spreader to improve
dissipation characteristics.

Mitsubishi Denki Giho: Vol.68, No.3, pp.99--102 {1994)

A CMOS Wafer Process for Half-Micron Logic Devices

by RMasahiko Nozaki, Kazutoshi Dku, Shigeru Harada, Keiichi Higashitani
& Yoshifumi Takata

The corporation has developed a half-micron CMOS wafer process
capable of low-cost fabrication of high-performance LSI devices. The
process supports multilayer metalization employing extremely fine
lines, and realizes NMOS source-to-drain currents of 0.44mA/ pm and
PMOS source-to-drain currents of 0.22mA/ ym. This advance will make
it possible to integrate logic with 16Mbit DRAM technology to build
high-performance monolithic systems.

vi
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(1) BEHATH, RENE— RRKES  BTHALIM Ey
F DRAM, =2%E#deH, 85, No.7, 697~702
(1991)

(2) BEHMEE, TG BLQE BREB 4MEy
foSA b 74 R T7— T4 F DRAM, ZZEEEK
#H 67, No.3, 316~319 (1993
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LITo 3 ks 1D~ 7 DELUZEIDHTIEN T 5,
e IMEEX1Ey b (M5M51001B)
@256 KX 4 £y M (M5M51004B)
128K #EX 8 by I (M5M51283B)
523 R B EE AR 1 ISRT,
(3) »¥yor—v
PNy = DIIEEIEE L 2TEER FET 5,

* = ZE EARENAL BT BERT ok X AR

e 400mil i 28 > DIP
@ 400mil i 28 ' SOJ
(M5M51001B,/M5M 51004 B)
®400mil IF 32 > DIP
e 400mil I 32 &' SOJ
(M5M51288B)
72750, F o7 A X% 300mil BE ¥ 7 — DI TTEE
HTREZETHZXiZEY, 300mil B ¥y o —iz b Ae
AR L) ST A,

3. B BT

L1 FuTHEBR

212 M5M51001 B,/ M5M 51004 B/ M5M 51288 B
DTy PHERERT, A E) LT L —I3EFT5124TX
2,048 B LR RN, NS ET— FERFREIC 1670y
ZIHELTb, 7Tay 20EN3T 7 v A5 4 LDl

(

Ay 1 28 [ Ve
A, 2 2713 A,
As O3 26 3 A
A, O 4 = 25 3 A
A 5 @ 24 3 Ay
As O 6 s 231 A,
NC [ 7 = 2A;,
A, 8 = 21 [3 B1,7B4
Ap 49 &Y 20 (1 Ay
Ay 10 L 19 [ A (DQ4)
Ap CF11 18 [ A3 (DQ3)
(A) Q 12 17 3 A (DQ2)
S W g3 161D (DQD)
Os (W

LGND 14 15
26214458 x4y b TARE— F—f

(a)

neot T 2 Ve

A O 2 31034
A 01 N~ s v A O3 E = E)
A O 2 27 [ A, As O 4 200w
Ay 3 26 [ A As 5 = 28 [ A
A O 4 25 1 A A s & 27 (1 A
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%, % F TITHERIERRD TSOP ICHHKIC x 'Y A —F
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BTN (17)Vee . )
WP (33) @&U' L (51) Vo X972zl 7R A2 F7—
BRI
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Fos A R sS4 7TaTs b | B —F X228y 7 P EO RO 1C 13200 pF Lo dER 12k
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-
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By THUTKILT 2720102, et DRAM, SRAM,
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1. & A » &

ety b vrF ool ar *M16Y ) —X" DiF—
LT M 16,710 (M 31000S 2 FP) #B%E 72, 10MHz &)
Bl 4 ~ 5 MIPS DiERE# R+ 32 Ew F CPU 27 & OA
B IR L 72 AR MUY 2K 234 b RAM 23881,
KISTHENZ VA RERT 5, R1ICHEMEE =12
F o T BEHERT,

BIFtIC 72 > T N— b7 = TRLRE EE I "HDL” &
W) IERSNBEHD b o 787 LA 25 L,
PORNR—ZRFFIRE N F 757 N EFHTER RIS
HABLETHERATAZ LIZLY, A M7 —2 2D
i, EELeA 2 R LETHRTER,

ATETIE M 16 DRFHEAB R UEEFTFEICOWT, M16/
10 DEHFRENE b & AEST 2,

2, B H &t

M 16,10 DRAFEEF 2L h, LT & B0 &%
ST,
(1) FEHEERLERORR TR 720, HDL, #HBs
B, BERCEERESED by 78 RGN R MY 5, o
L), BELIRLRELOBWweL 2y~ 2T
T FET b,
(2) BEINCH725 M16 ) —XRBIR U FDEEMdE T &

®"1. M16,/100 8 RHEEE
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684A /9T RL w7
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T FLRZER 16Ms A F ) =7 x 4
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DRAMza > bue—3
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FIFOft& 7 vy Z[WA U T
ey FA-Da >x—%
L g
IV AH TR — b
D2KoNA R
0.8pmCMOS 1KY 2@7TL 3
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% H 5V
W ®E S H300mW

“ICBVELTRAT *#% R 7 5 LSIMRERT e (BT

AT 128D, A TN AL M (T o—ToeZGR, v
AT 7 PR RELRT) KFENMRWRE LT 5, B
HENTL, /oA 3T o T 27 a vy 2 BAER LR
FHE 25T 1y 7SRRI D W I R e ARG R AT
(3) A MWIPERENEI,f 7nay be—F (MCU)
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B BE 7 7 v 78R Ui~y K7 57 P EEHR
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10 DT EE £ DBFETFNAICHE > THEET %,

3. CPUM:EEE

3.1 % BE B
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I3, FEHHAEREIC hHé%%@ﬁﬁﬁ%?%éoHDL@
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M2 TRIEE, 2004 7VEMNOBHEE HDLI2E - T
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N7 LOFEREE DTIORT,
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end
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end
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end
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end
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end
5. SEEBETETIL

3.3.2 & @ =

1) ¥ k777 FEEHE (57— 8 SR AU «uROM #6)
EDFHRH Sy T4 Y ITITA A &, HEEREERO ES
frE 2 HE L7,

(2) 7oy /BRI B0y 7 AF 2 —2 2 5728
I, 78y ZEESROBIRERIT o 12%, 2550 HEIR
WEIT 72,

4.1 & F &

FELIMEEEBIZ, BBERET 1 v 2 A OB L > T VA
R & NEEHHANT & R — ZBREHRIT B T 72,

(1) TEABREZ R ORI 7 o 7

UART %10 £ F AD Z#a555 | IAEHER ELIMERE T H
D, KELMABEFEEIRELIK WEEZLNE, 6D
KAt 7oy 713, VAT A XN TEZ L2 RE
KEL, N FI757 MERETET ST,

NV ARTIR— M, M16 2 —XREEICBWT
Fl2 DAARAA R THENE D, R~ bR E/ Sy FiEE
ICELE T B 7CONTERFBRIEE ER L TN K7 57 MG
PHRALL, ) —XEBICBIT 8887 0 v 7 BRI,
L&y MEAE OB B 2y 4 RI3R— RIS
IOFTR) ICE->THERT A & & Lz

;l,llpl

mERERTI6E Y b w703y o5 MI6L Y —X" - R - L b - Tk - S - K 31(233)




R U

ORI L AR E S NLARE T Ty
JGHGE L D= — X 2RI LY, AR E W RE A
HOMERET Ty 713, TR RS AT e IR T e R
LTELLEYRDH L, NLOBEET Ty 7 Tl3, KL
72NN R 757 FEETCHIYT 2 7RV 2L LA
TNCER CHEET 297 E Y 2 — VO nEl &%
B L7210, BRREILE, WERAR, R — PR AdE
EERREE A A SO TGN L2, 24, DMAor b o
—ZZBIT AR LITFIORT .

74 2 OMBHEI T3, HDL 2w TABAE T L %25
FEL72, BB ICRRETNDRRT + —=y P EIRT, H7
v %, FIFO (7 b LY 2 2) SEaBOBAMED B 7 £
Va—iuid, AFICLBEWMEBGEHIEE DTN P25 7 b
B RIT o7, NSO TEY 22—, AT
TIHEREE TN A SILTE Y, WMEANRFERIIFAREEN
%5, PWM M, FHWEHIBERES O 2Rk, 2 4 < tipk & 5
B AR 7 E Y 2 —)UE, AT TS SIREARK L
TARITRA Y v & — F eV BRI ERRE TV A P b &

(2)

assign TIEDB=tldrdst ? {13'h0, t2rstr} : 16 hz :

always @ (tldwrst or T2 PH or TIEDB or TIHRESET)
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for(i=0;
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case ({t2rstr (1), t2rstr(2) }) /7 xxxxxxxx paraliel __case full_case
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<3 i=i+1t2rstr (=" TIHRESET & T1EDB (i+13] : J

1
15
)

2'bl1l : t2dfclk=T2H256CK & t2rstr(0) :
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always @ (T2PH or TIHTERMC)
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ECEENIEL LX) =y Y TCDI(F—2 AN B850
DAL, 36 By F X 1K 7— FREROIEREHT 2 K — +
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B L — g s S s,
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EHRETH B (R— FAIEE, K— FRIFEE) o L7zas
5T, FIFOEN &Iz bFIATE 5, F/2, A7 34k
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IR C & 2HAE) 2T B2 EHTE, LIRS 77 A ND
NAPSA MEREERIERTE S, 28y F X256 7—F
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(T FL2R)
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(F—FHm

FEEBARY AT E SN ZIABTA I
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L000CRCOOOOOCK XO00RKKNX (XAAX
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LYo Ertunl D (o FEFTE LY 7L
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|
ROOHRHIN AR X OOROQOOOOUXXXX
tsus (A) [ ths (A) tsus (A) ths(A)
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16j,‘i§ ONOT = WK it Hen 64y b 2BERCLA+CSL | T,4=6.0 264 8.8
ALU FERARA 7Y 2 v 32 b 2BBCLA+CSL | Thq=5.0 264 10.7
©Xx ) =y 7T~y F(CLA) L/ 20 R 326y b 1 BECLA Tpa=6.7 204 12.7
L ysyy |BHEERA Tz~
o o4 T YR F BEw b A7) A2 Tha=31 35 12.7
TINAT OF I Y ALY
7 MW AL S s 1 641 bRk 7 MIRBIE v b | Tyg=4.6 472 75
SNLNYT Y = T*-l‘/;ﬂﬂ’[/7l‘/mxuf’ 7k ,
Bk M 0~y M- 2Ky bRy 7 MELE Y b | Tpe=3.3 311 8.4
7 Ml :ﬁﬁﬂ/&ﬁﬂ/ﬁﬁﬁ/
1y b7 n—F— b /S E0—F—},/ |64y b Tpa=2.T 52 6.3
Bk 7 b A7 b
Ly %‘Hﬁmﬂﬂﬂ’F ] 64w b X647 — K 1 2RIW | T(A) = 1,033 15.0
i — MHER 3 H— b QRIW) /2K — } (IRIW)
7 —RE T4 ~64 326y kX327 — F 12RIW | T(A) =4.4 584 13.3
’f»‘fn“ BIRAT S 3 D7 v+ (v bxil) Tha=08 23 12.0
Lyzy eDTJ v F (Yt v b OFMERG)
OvAFAL—T TAFAV =T — 38 12.8
. 2to1 Tpa=09 20 10.8
2NFTV 7Y 2tol ~8tol T
8to1l Tpg=13 54 6.9
FEoxBEET Oy 2 EE 1375 m ey b sor WA | kTr,/ mm?

2.3 7““*9/*’1*‘)124&-—57
R L BEPEm RN L T — s AV 2 AL —F
;EBT L/f:c

DV R V—ZL, BRET—XT7F v DT—5 /3R
BEFEATEEIZT 572, RAM, ROMED Y 2 AL —F &

380, g vy 72— RIIMRET O v 7 54T 5
) OmEEE, ALU, »SLAy T8, LIRS T ANE) %

Hlwiezsr=7 4w 7 A1k LTw5, 1%%’1*1;7“0 v 7 DAL
KBORFE DR BRI B L TR 23 T,

RIS DT =720 = A L —F Wiy 5 T2otine 7
2y 7 OHOLRIRT, WFRIORL 2 87 2 v 7 LIS
Yo 74—+ (AND, OR, NAND, NOR XOR &),
ML RT— RNy 7 7 B RMT B, T/\c@ﬁhnﬂm v 7
{I64 2y ]‘Illmifi'ihuf EBHIHITHEIINTW 5, F72,
FRERET O v 271%, T— 7SRO U T TERERE D
= 3 ERRE 'UJ‘)”V B2 EMHERETH Do ZOIENIT, HBE
Ty 7 ZEAKREHRER YT A — s h b, PIZE, I
BMOBEEIRRPL DR 8 7 7 A N7 — FE, K- MEodg

?ii%fﬁ%@/\“?/(—ﬁfﬁ% D, VAT LG Il i Rk
Rtzd,
Fr, By PRI RS L R NV F e TR EGRY
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TNARE LS & GEEOERNE % #i L7z, B« JRIE
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PLLE L

3. B b-EEl

3.1 PLL (Phase Locked l_oop) i

KRR 2 A v w TILL 2 8A, AL T v F
BT w77y TEEHT 5, £, BERORBEAS
IC #&T 50 MHz %2 by 27 LT, % LSIHD
7y 7 A¥ 2—7% 1ns LUFICHIES 2 0805 ), LSI
WD 7o w7 5D 7 oy 7 2R S 572612 PLL
Nic L b 70y 7 A% 2 —EHIREMEL, BE IR
TPLL ML), 789 7 2% 2—%F70.3ns LTI
2B EINTET:,
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7. GTLEILDOHIEF (100MHzEN{ERS)

3.2 GTL (Gunning Transceiver Logic) &b

KRR ASIC HDERRT— 54 ¥ 8 72— &L
TEERS ARG, ol - (RIHEE ) - 18/ 4 X TH
b, TOFEREERTT B ITIFEFREIV NS WA > T = —
2FBRNTH B, N7z, CMOS HEET ECL il
FIRIE08V O GTL A ZBs L7z, GTL £ic50 Qo
TS v B v R 2 R OTdiE (50 QOMmHEIL Tl
212VIZTNT w7 Lizbo) 4k L, 100MHz THHiE
R EOBNEEERTITRT, ZHOGTL ML,
100MHz TOE#A v 8 7 2 —AZER LT3

i, B R EM

X1 8 12 24L& DOFTHBAFEILN 258 L 72 A » 7HE
#5R7, 17.0mm X 17.0mm DF » 72, #I30 H7r—r D
FvFaaYy s, PUEYV2—VY i b—F THER LR
F—=F 16K Ey FDRAM(8 71y 7) #EHS LT
b, Fiz, PLLANICE B 709 7 AX 2 —EHHIT->T
Wb, YATLT 0y 7 FEEKE4AOMHZz THY, 33VD
EEREETHESE L EOWBENIZNE61IW Th 5,

5. § U

VAT LDT T A P TRBIET B AT LA

05w mCMOS 3 # 2 & AIC - B « HK « HilF « FAAK - 4iF

e, 1MY~rFy TLATT b

U a ATk AFERIN T hH ARy Ty FRIEY 2 —
NV 2R V—F, YATLTZ Oy 7 R Ed bz sy
B g L RO OB & e, AR TR L 72 HE
KBAMZ L D, KRHEE - 2k - S I AR 4 IC %
AR RT3 5 2 & RE & e » 72,
A7 b FIC TR LOERE T A W HOARIEE R & dhe, [HHR

ER DI 5728, B4 77 Y D
TR T TETH S,

& E XK

(1) FUBRE, 750 M BTSRRI
05 umCMOS”— b 7L —, =3B 67, No.
3, 234~237 (1993

(2) FCAGERE, fndk o, ETERE, WSS, PREME,
Al & AR AFEFHT—F XAV 2 A -7,
ZZETHER, 67, No.3, 249~252 (1993)
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=|fRiEEJPEGHEMMD

77 —EgER - RELSI

AR RSB
HEBE™ FRAFE
&op gL st

. & A » &

XF, B, BREOK2 LIEREKAL, /5777
4 7T 7R AR~ NF AT 4 TL, ZOFHEE» SIE
IRCIHIREA AR S 1, A TRAMER e R S L5,
CNF AT 4 T OFEBRNZIIRE 2 e TR BT B,
2T B R T T & R OBHR 2 ke 3 5 fH (LR,
ABETETEENEHTEEL SND, BEIRICITEEER
W% E AT o+ —~ oy PAERZ HNBY, BISRT L9
12, BRITHIE L 72 O EHEE LA DD b
b, 7z, HHRO LSI DB L EFERMICHEA TV B,

B - FhRICEE S 5 38R ElE, X210
AR LY IZREL ZODERODICER LTS, —DI37
7—&a7 T (F/W) CThif - RIS TE 284 =
¥ R RFAmGOT 0 527N DSP 5 4 7 ORER,
b ) — 3R - H AT DCT (Discrete Cosine
Transform) 2 7 {232 ¢ ASSP (Application Specific
Standard Products) DEBTH 5,

DSP # 4 7°l3 DISP (Digital Image Signal Processor)
EFLT, 19894R12 60 MOPS Dffie 2> F » 7 % B
LTw3®, &5z, MPEG 2 (Moving Picture Experts
Group) DY) T8 4 £5F540% b oEE & § 5 KEMERE
DISP #B¥EWTH b, 72, ASSP 2>\ Ti3, JPEG
(Joint Photographic Experts Group) #F51t,/18% LSI,
MPEG #2% LSI, #1& <7 bRz > 2 %) LSI DFH
RENERAED T B,

AT, Zodr s JPEG LSI (M 65700) 22Tk
~N5b, M6570013, 77 —HLETF5{LEHE TPEG DAk

H.261 (TVEBE,/ %)
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Draft Rec
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!
L EEYELSR)
i
|
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IS SRR cD s
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: : = -0 |
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X1, EGERETREECER

(R=RF4 ) Y AT LITHERL, BROFFERIZ, 75—
Hif% (RGB, 640 X 480 BZAHY) # HfP30 7 L — A THS
1t A85 TEEEETH b, TIUIEEEES DCT 2 7,

EATEAL R T T) XADERE, R 2 — Tk
ADWHIC L > THEBTER, B512, 7a—~vy MR
7 EATEERIMRE R 1 T TSI T W B, oo LS,
COEMERENFERIZ LY, BFAFNAAZ, 77 —FAX,
HDTV LB 7 7 4 ) v 7EDEEGR E LTORHIE b
BAHADZ E, T4 VINET AR, a2 v T
77 AN > 7 EATERER T R HER OB b WTRE & 7
Yo

2, JPEG LSIOE i

R1ICZ LSI oELHREERT, JPEG AL X7 4
OREBER A F % DU~V THR— T2, Thbb, ik
43 R=AVPETD1 RAF % T 2L 1EST
22, BT —T7N T T — T AT
WETHILLTELL, WEDT 74N T—=7 %S
ZEHTED, NTVUFET 7T DN TS bitsk val
(BIFS RO, FRABERENFFZL » RVOEL)
ERETHIZTT, HHL/EEST -7 NEBIERT 5
BHEEEFF-> T B, 2 61T, IENYREE L vIREZ ZERIZs,
Y oTNEW, FRIWA-T a7 R, S
SRR, T — FIRTIC L 2RENLINEE— FOBE)
RERRE Y, T r— a3 VB ZREEIMEE D L
SIMIZfigz Tvr 5,

K222 LSI DFEITLERT, 0.8pm » CMOS 7'+t
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®Ohe n#®

o [HBIEHE]PEGR— X 5 4 » ¥ 2 T L HEHL
el K4 IVR—F v b/ A¥X v BRETH
& B fE el TbF—7 W RAMARM (41m)

o ZfE=—7 32— FHIE
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© 7+ — 7y A IEAE

tZE R

T TR

I AL

e I
e i 5 € — FEEHAE
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®DMAA ¥ % 7 = — ANk

S22 -7y 2% Xy 7 e 2B EMET)
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ABNTBEET WAL 8 72X, FRIFR-T 0
v VRBD 7 =~y MERE T H720DT Ry 754~
Ny TPA VI T =R, FEF—I DA, ROTF—7
IWRRHIEIL VR S TANDBEEAT) RAINRA 87 x—
2 EE-S>TWA
3.1 EZELNRZRL T T7x—2R
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TXNNZE, O LSIOMET 27 vr oy 712
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IZRETE 5,
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YN 7T 2 — A bHY) A NI T R
@z 7oy 7BNERICERL, #HEREC7ay 785y 77
PRV AZFNT Oy 7 ERERE 7 X 5 R ICE5HR
TERDONA »F T2—ATHb, 7Oy 77423y 77
A ) ORI, AT HEYT A XiITEhbE THEY 0
Fhsh B, Tk Q12EE,/ 54, 3arKR—F )

Ba, 812X 8y PX3IVR—F L FX8F4 X
QM (=128k X 24 B ) L% B,

B, 7oy 2 BERERAR - FIRE, Tay 54
2Ry 77 AERNIIAETH b,

[l BShEHE PEGHENL 5 — B{EFERE « FHELST « NI - FFM - Ay

2. JPEG LSI(M65700) MEETT

7ot 0.8pm2 &A% LCMOS
FS VRS 910k Tr

DCT=27 102kTr

ROM, RAM 668kTr

vy 7 140k Tr
FyTHAX 14.81mm X 14.81mm
PRy = 177817+t 5 2 v 7PGA
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B A [T iR 50VE 5%

3. JPEG LSImFv IEBEE
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(7 HITAVS

AvgTT—2R M65700

JPEG LSI
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3.3 FAXPRRL»FT7x—2R
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—TNERETDLIEHNTEL, F72, RAMNZRAL 57
*—2{%, MEDMA 2 e~ 2FAL ST
% M65700DWINERICHRE T b 72h DT — £ 7 S ZAKEHE
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4,1 78y 7¥E
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7 LMRW TOw s Y S IVE i alz ! gkl
\/F LMWE TA YT T L 2 e R
/X AF T~
v [LMAL7 K2k (FFE) SR
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B S DR E S s tEr ISR RS R
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W TRFER, I T Ty 2 R T TR T =22 MhT5Z LD TCED,
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9y PAZTN—TA 7y 7 AL Xaffns v 7 FULBEZ TV, O T Do — A1 DT IR L7214,
ADNT) D72 AFEIRE, @ N7 ERT- O Hh e EFNLIHET 27— BHIRT AHERE T M2 5.
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55 ﬂ:vau‘;r (ms) 32.8 32.8 32.8 32.8 32.8 32.8
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[EIBREEHE PEGUEML ) 7 5 — I{RIER - HRLST - A1+ JFIH « 4vor - AZUT -« SEAR 57(259)




i3

8. JPEG LSIFFfiA— N

=5, FER— FO/N— Py P

o
P

I/ E "

eI Iz X | PCAAT ISA) HEKR-— F
(VGA(640x480), Feature’X2Z750%)
EFF AN | NTSCa ¥ ¥y b X12S-VIDEORE %
A | PCOVGAMTE RIZEF A & 2 —r¥— A 2K —
% A € ') 1,024 %512 X 24 (RGB%& 8 & b )5
u%’ 51t | JPEGHS1t (M65700)

) f‘i MREE OAREAE, ERLIEE A KR RCE T R

6. FRMEAHN— FOmEETHR

HW H n R
o 1 2% R AN EFA TR oY 2 vl _kIcER
e 11 1 A ANEFF P HiEEmEY Y L7 7 4 1l
ok R BL 7 7 A RSy 3 v A
FrEEREAT | AT EFA 2 SiFmeg oL

JPEGIEME LT 7 7 4 1AL

FE R ERR | JPEGHEMGHLE 7 7 4 L &k L CTHEAE
ThmEREA h AF e g % K IPEGHE L 7 7 4 VAt
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RIFL07T 2 RATH D, 7IVRBIIFREL v,
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6. ERMEA— K

LSl #FERELFHMER— FEBRFE L7 (&
6). 225 LB I —Fv = TARR R OBRAE
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Wif s LT JPEGHFRILLT7 74 ) » 77 Dk
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2 E X R

1) &&EME, TH O AN UFER R
HE{REHE LSI ek DCT 27, ZsEmmitiR, 67,
No.3, 244~248 (1993)

(2) pHRZEeE, WBHEEH, PR FEREE, EAVHEE,
MivRIERL 0 24 ¥y b, 50ns Eiff, MM S 7L
7ut oyt (DISP), =ZWEMh, 63, No.11, 929
~933  (1989)
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(1) FEIAE, KMBE—  ADM FRIC & 5 HREEHRES,
1985 4F 8 FiBfE2E B 2, EA85-40 (1985)
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