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Abstracts

Mitsubishi Denki Giho: Vol. 62, No. 8, pp. 27 ~ 30 (1988)
Advanced Imaging Devices and a Three-Dimensional LSI

by Sotoju Asai, Masafumi Kimata, Tadashi Nishimura & Shigeru Kusunoki

The article reports on a small-area image sensor, a contact-type color linear-
image sensor,an infrared charge-sweep device,and a three-dimensional LSI.
The area sensor has 350(H) x 455V pixels and a diameter of just 100mm,
making it suitable for instrumentation applications inside pipes. The linear
sensor can read an A3 manuscript with 400 dpi high resolution. The infrared
charge-sweep device (CSD) is an image sensor containing 260,000 pixels and
is intended for infrared CCTV applications. The three-dimensional L3I is
a research-level device with three layers. The layers house a photosensor,
analog-to-digital converter, and an arithmetic logic unit (ALU), all of which
can be operated simultaneously without crosstalk.

Mitsubishi Denki Gitio: Vol 62, No. 8, pp. 3~ 8 (1988)

The Present Status and Future Trends in VLSI Logic
and Memories

by Takao Nakano

Now that it is possible to manufacture VLSI logic and memory devices with
submicron [eatures, ASICs containing several million transistors have start-
ed to enter the market. If channel widths can drop aslow as 0.125um, asingle
chip will be able to carry 10! elements—which would correspond to 50Gb of
memory. Bi-CMOS technology is advancing, and device design methodolo-
gies are moving through cell-based technologies to silicon compilers. The
article reports on these and other trends.

Mitsubishi Oenki Giho: Vol. 62, No. 8, pp. 31 ~ 36 (1988)
A Cell-Based LSI-Design System

by Kaoru ODkazaki, Shintaro Shimpo, Yoshikazu Kazuma, Takuji Ogihara & Shuichi Kato

This system copes with the difficult task of designing high-density, complex
VLSI circuits and uses the gate-array approach. It is designed and construct-
ed with emphasis on the following features: a user-friendly interface that is a
high-performance workstation, fast, accurate timing verification, sophisti-
cated test-pattern generation for a synchronous logic circuit, and a design-
rule-upgradable layout method for designing custom and library cells. The
system is being used in-house by Mitsubishi Electric.

Mitsubishi Oenki Giho: Vol. 62, No. 8, pp. 9~ 12 (1988)
VLS! Memories

by Michihiro Yamada, Shimpei Kayano, Tsutomu Yoshihara, Hirokazu Harima
& Hisanori Hamano

The article, an update on Mitsubishi VLSI memory technology, discusses
main products including dynamic RAMs, static RAMs, ROM, and applica-
tion-specific memory devices. The Corporation has developed a 4Mb
dynamic RAM with a submicron (0.8um) design rule, and production tech-
niques for the next generation of devices with a 0.5um size.

Mitsubishi Denki Giho: Vol. 62, No. 8, pp. 37 ~ 40 (1988)
Advanced Technology for VLS| Processing

by Takayuki Matsukawa & Shigeo Nagao

The article surveys general trends in advanced process technology- for
VLSIs with a focus on work at the Corporation’s LSI Research and Develop-
ment Laboratory. Topics in elemental technology include lithography and
thin-film formation. The discussion also extends to CMOS and bipolar
device technologies.

Mitsubishi Oenki Giho: Vol. 62, No. 8, pp. 13 ~ 16 (1988)
The Guicro/100 32-Bit VLSI Microprocessor

by Osamu Tomisawa, Kazunori Saito, Toshio ichiyama & Norimasa Yamada

Based on the TRON architecture proposed by Tokyo University’s Ken Saka-
mura, this chip is designed for use in high-performance personal computers,
workstations, and other systems that do not require a memory-management
function. It supports powerlul instructions such as variable-length bit-field
manipulation, and thus can handle bit-map organization. Advances in speed
will be achieved by a five-level pipeline and a new dynamic branch predic-
tion mechanism. Compilers and a development-support system will also be
provided. The article describes the features, design considerations, and
soltware.

Mitsubishi Denki Giho: Vol. 62, No. 8, pp. 41~ 44 (1988)

VLSI Packaging Technology

by Toru Tachikawa, Haruo Shi Osamu Nakagawa & Masanobu Kohara

The article reports on Mitsubishi-developed very small quad flat package,
very small outline package, and thin and small outline package (VOQFP,
VSOP, and TSOP) technologies. It covers optimum package design, stress
reduction through choice of resin materials, and soldering of closely spaced
pins. The article also introduces tape automated bonding, which is being
developed as an alternative to conventional wire-bonding systems. Packages
produced using the new bonding system are discussed.

Mitsubishi Denki Gifio: Vol 62, MNo. 8, pp. 17 ~ 22 (1988)
Application-Specific Standard-Product (ASSP) LSIs

by Masao Nakaya, Masahiko Yoshimoto & Junji Ito

The article reports on technical developments and current products in large-
scale integrations for digital communication equipment, digital TV systems,
and flexible-disk drives. These ASSPs derive their name from their suitabil-
ity for use in standardized products in and specialized applications. They are
expected to enter wider use as device-integration densities continue to grow.

Mitsubishi Denki Giho: Vol. 62, No. 8, pp. 45 ~ 5D (1988)
Process and Device Simulation

by Masato Fujinaga, Hidekazu Oda, Norihiko Kotani & Yoichi Akasaka

The article reports on systems that simulate the effects of various design and
processing parameters on VLSI electrical performance. As recent VLSIs
have a fine structure and are fabricated using complex structures, small per-
turbations in the design, structure, and process will have a considerable
effect on their performance. Since the simulations described are based on
physical models, laborious trial-and-error fabrication is greatly decreased.
The simulations are being used to improve VLS development and produc-
tion.

Mitsubishi Oenki Giho: Vol. 62, No. 8, pp. 23 ~ 26 (1988)
Semicustom integrated Circuits

by Kazuharu Mishitani, Isao Morita & Takahiko Arakawa

The article reports on the design and wafer-processing features of state-of-
the-art 1.3um CMOS gate arrays. The article contrasts CMOS gate arrays
and standard cells—the two main types of application-specific ICs—and com-
ments on future trends in these important device families.
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Abstracts

Mitsubishi Denki Giho: Vol. 62, No. B, pp. 75~ 70 (1988)

A Microwave-Discharge Light-Source Apparatus with a
High-Frequency Inverter

hy Isao Shoda, Akihiko !wata, 1samu Watanabe, Hitoshi Kodama & Kenji Yoshizawa

The article describes an apparatus that emits light from a built-in electrode-
less apparatus and has a high-frequency inverter that replaces the conven-
tional power supplies of previous models. The inverter supports continuous
and programmable dimmer functions which were previously unavailable.
Other benefits of the inverter control include reduced equipment size and
weight, and a light-control function, in addition to the earlier model featu-
res—shorter lamp starting and restarting times and an extended lamp life.

Mitsubishi Denki Giho: Vol. 62, No. B, pp. 51 ~ 54 (1988)
Reliability and Evaluation Technologies

by Nobuhisa Maki, Yoji Mashiko & Hiroshi Koyama

Mitsubishi Electric has improved its reliability and evaluation technologies
to control reliability problems in VLSI devices. Accelerated aging tests have
been introduced at every step in the production process and better analysis
technologies—including focused-ion-beam systems—have been developed to
analyze small features in detail. VLSI lines incorporating this evaluation
technology have demonstrated good yields of reliable, high-quality devices.

Mitsubishi Denki Giho: Vol. 62, No. B, pp. 79 ~ 82 (1988)
An Ultrahigh-Speed 256Kb CMOS Static RAM

by Yuji Kihara, Shuji Murakami, Fuyumi Minami, Tsuyoshi Koga & Yukiko Nakata

The article reports on an ultrahigh-speed 256Kb CMOS static RAM. The
Corporation achieved an access time of 25ns by reducing the gate capaci-
tance through MoSi word lines, n-channel transistors with lightly doped
drain, and innovative side-well-diffused p-channel transistors. Design
features include an improved address-transition detector equalizer circuit
and a high-speed sensor amp.

Mitsubishi Denki Giho: Vol. 62, No. 8, pp. 55 ~ 60 (1988)

Reliability-improvement Technologies Applied to a New Series
of Three-Phase-Enclosure SFg-Gas Circuit Breakers

by Toshiaki Yoshizumi, Tsutomu Sugiyama, Takashi Yonezawa, Mamoru Hosomi & Koji Ihuki

The article reports on new technologies that boost the operational reliability
of the driving mechanism and main high-voltage circuit of the Corporation’s
new series of three-phase SFg-gas circuit breakers. Advanced hydraulic
operating mechanisms with an innovaltive pressure—control concept resulted
in the increased reliability. Experimental and theoretical methods to inves-
tigate the characteristics of the hot-gas flow during short-circuit interruption
were utilized for the insulation design and for rigorous performance evatua-
tion to improve the reliability.

Mitsubishi Denki Giho: Voi. 62, No. 8, pp. 83 ~ 88 (1988)

Two High-Performance 16-Bit Single-Chip Microcomputers
with Internal EPROMs

hy Shozo Shirota, Kiyoshi Adachi, Kazuya Sugita, Kaori Hirashima & Koichi Fujita,

The Corporation has announced the MELPS 7700 Series high-speed, high-
performance 16-bit single-chip microcomputers for office automation and
industrial-control applications. The Series currently includes two models,
the M37700E4 and the high-speed M37700E4A. Both carry a 32KB EPROM
and 2KB RAM on a chip, the largest capacity of any microcomputers on the
market. The devices employ a 1.3um twin-well silicon-gate CMOS process
so that the functions and electrical characteristics of the EPROM version are
100% compalible with general-purpose mask-ROM products.

Mitsuhishi Denki Giho: Vol. 62, No. 8, pp. 61 ~ 64 (1980)
MELSERVO SA Series All-Digital AC Servo Drives

by Yoshio Ishikawa, Seisuke Tsutsumi & Akira Shima

Mitsubishi Electric is maintaining its position at the leading edge of AC
servo technology with these new drives. The Corporation has also broadened
its line of motors to include standard, low-inertia, and pancake types. The
article reports on the hardware and software of the MELSERVO-SA series,
and discusses its advantages over the Corporation’s MELSERVO-A Series
analog servo drives.

Mitsuhishi Denki Giho: Vol. 62, No. 8, pp. 08 ~ 92 (1388)
An Optical Pickup for CD Video Single Players

by Osamu Honma, Ko Nawata, Yasuo Takamatsu, Hiroaki Taguchi & Toru Yoshiwara

The Corporation has developed an optical pickup for CD video single
{5-inch disk) players based on its pickups for conventional CDs. The pickup
consists of a high-NA lens, low-noise laser diode, and high-sensitivity actua-
tor for better playback audio and video signals. The pickup has a video S/N
ratio better than 45dB, and horizontal resolution of more than 400 lines.

Mitsubishi Denki Giho: Vol. 62, No. 8, pp. 65~ 68 (1968)
Low-Bit-Rate Speech-Coding Equipment

by Hideaki Ebisawa, Yushi Naito, Masaya Takahashi & Kunio Nakajima

The article reports on speech-coding equipment that reduces the number of
binary digits required to transmil voice signals through digital telecommu-
nication networks. The equipment employs ADPCM and APC-MLQ low-
bit-rale speech-coding techniques to achieve bit-rates of 32 and 16kbps per
voice channel, respectively. The equipment is currently being used with
high-speed digital multiplexers for leased circuits and video-teleconferenc-
ing systems. Performance is expected to be improved by the use of a digital
signal processor under development by Mitsubishi Electric. Speech-coding
technology is vital to efficient use of digital networks because voice commu-
nications constitute the majority of network traffic.

Mitsubishi Denki Giho: Voi. 62, No. 8, pp. 69~ 74 (1988)

A Recovery-Management System for the Databases of
Small-Business Computers

by Keiji Yoshimura, Fujiko Komiya, Hirofumi lwasaki & Yoshihisa Yamahira

The Corporation has developed a recovery management system (RMS) for
the databases of its GEQC Series small-business computers. Effective for a
variety of applications, the RMS can recover databases on a transaction
basis. its techniques include a journal-recording method based on disk-cache
capabilities and a recovery method for index consistency. Plans call for
future systems that will recover failures in distributed-processing environ-
ments.
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BE5rIR2507— b E%2, #AFN1.3mBTU1.5umE L7,
DX BRI NI PS Y VRS TR, EF r ALMRICL -
T, NBFZY PR TiEdRy bxL 2 b oz & 2SR
Hrus,

SEDL.3umCMOSY — N 7LV —fBY =T ux R TR, NI

2 2H AL LIC - L - FHE - T

MIYYRIDAY M v buridE L LT LDD (Lightly
Doped Drain) BiE£HAL 2, K5 LDDEEDOTESK FE %5,

LDDRBE DR % 2 EEE, Tob b N-RUN 468 BT
2R EST, FUYAVEZBHOBERRENS T 2 55T, ®
vy XLy bo ik EEEET LT 5,

iz, PRIF 2 Y29 TREMEDERLIZL > TR 0if
BEilz, V=R FuA vOBAESE®RTE 2 L TRITET
2Bk 72,

4.2 Fi AAEE

TVEZYATRBERERVL S — MNP L—TR, BEREYFO
WD EAME O ES D BERX L5 LExbY, &5
KXV Zbo 47—y 3y POEFEEEORIEICNNT 2
ey, REOMMFERE L2, DV FELAEBLELL 3,
IOFUERATE, ZEOF VI =Y AEETOS D 0EE I
LT, Zh#FNERALETS 7,

B—E713 =y ARETOEEEL L TR, f£EPSG(Phospho
Silicate Glass) % fv>, 950~1,000°CEEE O SR SWLE TE 7 AL
BT, LaL, PRI S P25 2 8L 2 0 12 5B 2M
BERTE& W0, 702 A TIRPSGIZR 2T, 900°CLLF D{EE
BB TE AL TEER K > A DPSG, 74 b BPSG (Boro
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i N Pt )

(@) Nt

A FKTx—
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L)

(b) ¥4 N — R

=

(c) N* SR TZEL,

® 5. LDD#E D RS

Phospho Silicate Glass) # E—B 7 /L 3 =7 LB T OMGE X L
TERL 7,

BIETNVE =Y AR T OF AR, BRBEE: LTS
ZX<CVDETEBLES 7R L 72#, SOG (Spin On Glass) &% A
W o7, SOGE Y 7/ — VW EAFEREICE L b % BERTN
TAILIE-T, BEEREOMT 2EORADFE A ETH 5,
SOGHBEHIBI 2 ymV— A DY — b 7L —o@BALTH Y,
BEFRFERAMDEONIEE L 7O ATHS,

4.3 ERMEOSTVIERE

B-RUBEZOT7T VI v ARBRMOBEREL T, 77X~
CVDHIZ L ABILEX AL Tw3, BRT R L >T7vIzZY
LDtoy 7OEERMEIL, EX PV ATEREERR LY, &
SHEFEFRC L > (HRHFEEBER T2 22T, B8LEH-
72

BIE7 A= v AR EDF y TRER L LT, TEERY
BRIGEE BN, REFLEEBK1ELON 275 X<CVDEI &
LEEBEERANTTNS ADEEER LEH 57,

5. RgrH—-FEr

RO LS, RF ¥ — N EL@F— T — TLHAF L
OFEMEIS T o Twd, ¥ b7V — 3 &R CADY —
DERLERIE»6 0V z — BLEW X D HARBRLEETE 3,
LHL, FRTE2VOBESROINTE Y, HEEOBHED
D7 <, 5004 — 1k, 1,000 — K, 2,000 — kw3 k3, F—
FRESRURCTH 27205 — b OEAESMEL &2,

AT —=ReVTlE, ¥— 7V — &% NEx HeicEs
LBz De L EHadbe TFy 7LD, 7UVHRAY AL
BiREF v 7T RTOR A2 2ERT 208 8H 5, Lo
2T, AV —=FE V@Y — 7V — b HNTHERIE R D,
FREMEERLS 25, Lol, =BT — 17— LN TRRE

26(670)

DO¥EEER/NERF v FUHETE 0T, IR MIEL KB,
S EHE{EL 72CMOSR # > 5 — F £ MB5000% Y — X I3k D
BE2H D,
1) KEExT) NI
e ROM (E#+x)L 4K~128KE v )
e RAM (E#+)1 0.5K~16KE vy })
(2) 77 o7 BEENEIWIEE
(3} CMOSY — 7L —EDHBEALTA T T Y
G NT V=B AT V= N EVADEERS
4) BEBEIHS Too=24mA, 48mA
(Voo=5V=£10%, Vor=0.4V)

6) wLDEMERTE (- —D=2—XW2L3)
6) BHZALI NNy 77

(7) CAD¥&KR— b

8) BELR vy —YL /A=Y —

((6)~8NF 7 — b 7 L — & FHR)
6. SROFM

EHENSBOASICOMH TR LT T3, Thickd L
ASICHIB S HBERN~BOEELNFHRENA TS, 20T
Y, Y= TV — A I~ R VDHBUBKEL, =71
- RS- RN EYEREORKSFE, 1RELL) 0%
EELRNT2, FVHRAFLEL2EE LTRSS V= FELE
b fEmEICH B,

ASICIEBWTHEINT 2 0EH I, BRI B8GO F—F 1D
B e MREEITHEH, TOMBL2 0BV R~ H
EFNA ABLEEHIITH B, ASICOREH TR TIREERCADY
R BRARTHYH, METETRREARDO Y x - 7T AEK
M, VY7 48, Ty T UEM, TAMEHSAvLnG,
ASICH Zh & BEMODEREMOEN L EL LI L8 TE B,

BEAICE, 1.0~0.8umbtwoizy 7 Iv7oy vx—-nT ok
ADF, HEALET £ v 7 ) EMBEFE, CMOS: Wz ¥HvE
BRI D RIEBEIREOLMR /<y 7 — VBT, ABRIERERK
RUF 4 ¥ 7o BEEREICNT 2CADY —VORFE, 7
4 CF N TFa MRET A EATOFSE, CPUMILARIED 2
A7V (y3arv—ys>» TALbEL) REEHET LN
EDHD, BROZL2ds, TRTIAMREARLLOTH
S TEZ LR,

. € ¢ U

ERTHE, 2IARAFLICORFKL LTSEL ZOMUBKES
HFEInTWaCMOSY — b 7L —+ A7 ¥ F— FE M2 DT
Ao, FFFEENTIZECLY — b 7 L =3 Bi-CMOS%# — b 7 L —
D X5, CMOSTIHIGT & & WA FHEIICE D i LE
BHDEFEENG,

Z £ X &

(1) MEHEH» @ ZEEHEH, 58 Nos, p543 (A859)
(2) B, ®F AR~ A 707 NA R, 198657 A5, plll
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1. & R A &

AEYBT AV INTORRBTNARAETNE, A A=YV

THOU S TORBTNAATES S, INRECEREOSZY
THL, 7ot A LOREEE, EREH LOMENEL Y TESH

ELTOREERELTWEIHCH ), SHLYZOEERREDLS
BuThHsI, IOBLAL»S, IOMXTREGANRD 288DT]
WA A=T T RUFHA XA =P XS OBAETI. 25K
BHEHROE WA A—-Y LI ERALLHER, ki@%ﬁﬁ(%x
X200 EHE TIE10%ps) # BB AE T 2LE#H D, A EE
EEZONDZYILERFET AL R ERLAE TN A 2 DR E IR
5,

2. "L A=Y

AR L PEEERBTAAA VLYY, EFFHASH
DIZRTLA T —A A=Y EFRCHEESED 5T ERLH,
HEFOARBCHMUZ Y OELERO ST HADBHLBALZ>T
&l IOETHE, ZOLIREERAA-VEYORLELTE
BHAS— YZTAA=S v H eBNUTY 725 Of% i
7 5,

2.1 BIMETYTFECY

BERIVTAA-YE oYy ELTHE, B R - BER2ED
BENBHD, ZOBHFTO-XD—2E LT, #4350/ EED
ERiH B,

SEEEL BN A A —Y X 3, AESI0mmO AL/ <y
=P TEYTVENLDT, A AT ELTREYNEDI2
mmEFERLEIEA A—Y L VI ONBEEEETT BHRECSE
DT, L2AYF 75—y bBSABEERA A— Y& FOEEE
ZNBEDER 21T 7,

BFEF A X, 13 (H) pmx10 (V) pmTH 0D, BEZERBICH
M EDCSD (Charge Sweep Device) #ET 52 L2k D, 38
%O@AT # b4~ FHOEBNERTE 2, 1 A~ VEER,
4.55mm X 4. 55mmTEEEIL350 (H) X455 (V) TH3B, 7AR
7 MEE L ELEOR, S TAEHEE BN E L T/NIERTS
LTHERR LD TH B, IRITED, Fv 7FEH6.05X6.05

1, BERA A=Y 2 F DR

(mm?) &Y, 1045y 7 — Y DERAMNEEICRE - 7,

MR EERT 2 ETOL > —20WESR, /Sy —JEVH
DHIETH 5, CSDERBHOEORE, HHMEr o v 7 HBEILE
T, EFAAATHOBERE YDy r =T £ 7Y LT
72o LpL, 10¢/%y r—Y DA, EVEEE2. 0mme LTH22
CosBRTHSE, 20D, FAMANAEYDBAIRY 2 LE
firfe ¥ ot@Efl, DCRA 7 AOAMRERTIZ ik AL
7o TDEIREVOEBLICL-TY, Fy 7OEEREROY
FANATHEA A=YV EA-T, BETIEEHLIITOESTE
HEESLTIFAOT -5 L LTEAHL, B T4+ —1F
TIHOHEE2EET L1 vV —2AFEE*TI. ZORR, £k
HOBEGRBE L THRELLY, BEEOS S —7 4 LT BB T
MiEH 7 —EROFIMD bATRETH5,

2.2 BHEAS— JZTFAA-SEVY

—BOXBLERYERERE LTERESKERL, &% &
BT 2ERRIELS »S 5252, HEOEHFOEFLZHE-T, &b
NEUETEMiG Y AT LBEENTHS, 20L D ZBEETIC,
HEERMEF, RO RCEB LY 27 A A= 2 v 3B H L
T&Ef, ZOYEZTFTAA—Y Ly HRRIDEIITHEESND, Y
ZT A A=Y DT, 777v50ﬁ§¢fbaﬁ,%%
28V 3y FOERANIRL EAOIHASEEES h, MR
BHHRE, 27—k EOEEOEENEL ETFR SN B,

SRR LAEEM AT~ VT A A= Hid, ASERY Z
—Ff5% 400DPI (Dot per Inch) OMEE THAI 27200 DT
Hb, ZOBHE, EREETIZNIAF Yy boEERCz, 1Ky
FER (FR), G (i), B (H) ZETHKLTLL,0005EHEDT —
§EFAHTLEND D, EEfbalii e & B CCD (Charge Couple
Device) AR EHA L7z, &7, BEREIFER*>ESTEERT 50D

BEFERF A AMBKREL, #7—bEFLTAY L7 7 b EFE
HTHhHs, Lorl, #lcRELLT, BERHE (A3 AR TIEZH30cm)
F1Fy 7TERTEY, BHF v TR URZLESNHY, &F v
THEOBMEEs o EMAB Iy, Fy IHE vy v FRNELT
BILnBERRD, SEREF vy 7RIZGmmEL, A3IEES F v
THANTHARBEEE LT,

BT —ERERAWB DDA T—T7 4 VTR, Ye(H):Cy(yv

HER | EEREF ESEER
CCD
WNEFER | THbSAF—F
] = 7 MOS
7abs44—F CCD
(Tabb T PRF) Bip
EER Cd S Bip
() Bip
a—Si CCD ~
TFT X2, FEEAIS— U =7
1. B/NET ) 72 v oitE A A= EEER

*LSIFTFERT* [T FERT (T1%)

7 (671)
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3. BERISI— V=TARXA-S L T ONE
TYD2EEFy 7 LCEERRL, SEOHERILD, W(T
4 nF%L), Ye, Cy, G (YetCynEhHbE) O4BEHEVT
w3, R, G BOSEBEAWE LY, 2 7—7 1405 OLELNHE
£TE%, 1Ry POBEHRBREZR 2 WRT, BIE227eLL0
2, CCOD M FERREALIC & 0, BEFtd LA AlgEk & &0 & 5, CCD
% 5MHz TEHHT 258, &F v 72 EFINCHEAH L THAZKR
%2ms/ T4 v TELBE S,

BEOF v 7TV ZTA AV S EERT8E, Fu70
A, —ERECFy TEREEDEIABLEEF Y 7ETE
KT o2 HENDH 2, BERF v THREHTOERY v FELL
FINELTEBY, T—FORMEDTHIIAEY RLEET B,
D, BRABFy TERESEOYESEALL, IOFETHEY
# hFAF— POERYIN T A0S Ay Y SHEMTE Y — >
V47ﬁb,%v7ﬁ¥fv7%%$wT%f4ﬁyF&W®ﬁ%
BLHEL Lz, ZORBHR, Fy THETTOERMR 2T IF1/28
Yy Fitila s I EMNakEE 2 o7,

RBLIDA A=YV OERRR 3 ICRT, FRDIENS L
S5A3, Ad, 65mmic™MIET 5,

3. FHEAA—-TDEY

FHBBRIDEOEE L BETRO oM FEGE UTHRBLEID &
T5H0T, TEHH - BEEZHZRIUD, FH -HHEESL T

TRANSFER GATE

VERTICAL SCANNING LINE CSD CHANNEL

£ il !
o (&) ﬁ
z £ z
IR I B noLE
i Q
PS8 i ,,,hSB DETECTORJJ" 2
| [=]
° H i [Col O] ¢
©
= ; e ©
= | CHICA EE;J
STORAGE CONTROL  [[—— T T ‘1 +\STORAGE
GATE ——— ==simsseoos ‘= s GATE

[ HORIZONTAL CCD
FLOATING DIFFUSION AMP

X 4. 512x512FCSDARMBIMNRA A — V& v H DK

Al VERTICAL
SCANNING LINE

« PIXEL SIZE :
26X 20,m?

« DESIGN RULE : 2um

» STRUCTURE :
2-POLY Si/2—Al

L-CSD CHANNEL

PtSi SB DETECTOR

X 6. 512%X512BFECSDARAAEA A —
Y OEELAKER

» FILL FACTOR : 39%
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7. FABFLEARTY AT A
IR-51201C & 2 #&H&R M

@mum%ﬁﬁﬁﬁéo%%@%%ﬁ@%ﬁm%ﬁ%lu~mi7
v—-ofEihe e e, EEHET ORI T30 TH -1z
7, BGEEoEBRENL - SEEE LoD MEE%E%%%%o
TR TAERIAEA A=Y v ORESEE I N T S,

WH I ERGERMEA A — Y2 Y OERCHE, SREOHV
) a2y VISIEGEEMRNRMATEL Yy ay b F—/3) THRABRA
x—ytyﬁﬁﬁmt%i,wm&m6¢%%aﬁ%mé?bto
DUk, 32x64EFEIRCCD (Infrared Charge Coupled Device),
X256 B % IRCCD® F 17 512x512 @ 3% @ CSD (Charge Sweep
Dwm@ﬁﬁ%%w#ﬁ%ﬁ4x—yty&m&ﬁ%bfgto::

T, BS12X512BFECSDARDARAFA A =Y L2 FIDNT
wa B,

® 4 12512 X512BERIME A A— P L P ORER L BFERT
(HREEEORDICAXEFEOT L —%RLTWS), TDEY
f@ﬁ%@4>ya4y%ﬁamﬁﬁ%&abt%Dﬁﬁ%ﬁ%
LT3, CSDAR T, fERA s U ¢ 5 1138 (2 | B ot
TAMUBEMOES)SAEL TEL 20, BERYA XEFNILT
LHHBOERE TS L2 L8 TE, BEGEICEN L Z 3,

BEEYay b F—NYPHBRHEB - P IT R T - — P RT

EBEHELEEF»ORD, NF VAT 7—7— M EHRESEL» S
CSDADESBROFHL 25T 5 L 0T, ARFFEILEAL b
SUART7 74— NIBEEERTERNCERIN TS, b7
VAT 74— (TG) FEEKE A ¥ L —AEEE, 7R
7y —4— b OHEEFERT 5 EK T, CSDELEBKIZCSDAICFH
HENTERESEFTEERY — P ~NEET %720 DCSDELH /<
NARFEETHERTH D, BROEREEHY — F~OEXOH
Eiz, 1ARFHENCIThI S, EHS — MEICSDARIEE N T
L EEENE—BEMT 00 — T, EREEYS - N IE
7 — b 22 5 ARFECCDADESEROEE R T 272007 —
FTHD,

Al
Al (VERTICAL SCANNING LINE)
(REFLECTOR) /
Si0, —4-
) Wﬂ A
Si0, —L‘\nr: i n

psi (GUARD RING) POLYSILICON

Si0 or ZnS 155 DETECTORI JA | 1 i
(AR COAT) TRANSFER GATE

CHARGE SWEEP DEVICE
® 5. 512X512BFECSDARBRINRA A — € > 4O EEE

LIGHT
4

Photo Diode

- A/D Converter

1st layer
2nd fayer
3rd layer

8. 3EREZRITEIEET -
A F T O
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CSDARTRARAREREL Y, 1 BEEERERSAT LERC
HET 2 E5BEMOL*ER - 5XT 20T, BEEBEHEGEETD
YA XEFFECNELTE, ZOBREGECHOELED Z oa5nl#E
2B,

BEOWMEME L AEEXRS, M6 CRT, REBRIEE
YU HAF (PtS) PRy Y YDy ay bF—tY % 544 —
FTh2 . MHEBOFEICRT ZNBERERZ Y —FY > 7T, &

UBULBRETRENL, BER2BEIIRILDOLOTH
5Q$m FICA L APISIEDBEERBECRERBELXRITT. &
WREELELHKPSIERER T2 R IEL T2, ThiZEE*HE
(75L&, PISIBRNTOSERFOBEPEL 2120 TH5,
IO ryHTEPISIEAEZERT2AABHAT 28I, TV IR
HERHTLRFRERES AL TREARBL T, A4

A
¥

= Fo
N

By ) ayEE» ST, JOHRBERGI—FEHL TV 2,
FIYRT7 7= — 1 LCSDOY — FEEIE, HBEOXRY Y a3
THREN TS, CSDENMOEDAALF v F VEREXRETT
I AT =7 — NEIERF ¥+ F VMOSFETTH %2, E#CSD
X EATRER T 2708 BEEEHICE TV IERERSTW DS,
%ﬁ@z@muvu:y-ZEYwi%E?,2@@@7»:@&

MEOHZERLTWL 3,

EZFEY A X126 (H) X20 (V) (gm?) T, EEY A Xix13.3 (H)
Xx10.2 (V) (mm?) TH3, ZOEHAY A XZFEDTVE=FD
F AT b ECE T3, BFEE 2 emOREHHETERL, B
D&%Aﬁﬁbﬂta»®ﬁiﬁfﬁN7ﬁw BE LSO/
TABRHYT 2, Fv 794 Xik16 (H) x12 (V) (mm?) T, 1/
OF »HINE > Thb. ZFREMEIHKAHBOBER I LT
TRy —YIIENR 3,

FHFRFEEQOTVI L a1~ (307 L —4 1) TEET 3,
WIFREREEREIA 2 0K HTE20KBECHHT 5, SR
B, B85 N2 /MEEN B RIXS.6umT, 3~5umEORT
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BORERE (5 -7y MEEZRLIKENT 2 HT0%(E) &
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4, =ERTOEBREF
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ALFRIC X B ALEEMO RERIEFE TH 5, ZIRTAEEO EGRME Y

LT, &R

S RNOL -,rt@(71~ﬂ%fEE)W%t/#7bU7
AZBIRESONRBEER LT, ETOBC vy yHN%7

4 VINESRERT A/ DERBLYLE
EPEREREE2 A AT R EREREL, EEHEAL—1
L (BEREESNCERT2EEL) L0 L DOTH S,

B2E IS OBEORERITI 2D, R8I THMERET
DR FMEIT o729 BEBIEP-N7 4 b 1 A —Fp5%3

, AT oBIESEE

K —

Koy, BB Y 5 vy 2 BA DE¥S, R FBICALUZERE
L7z 3BTRS EFTH S,
4.1 fFETOEZR
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umOBBBO 72U EITY, 00D BESHY YT > ERETT2,m
OoRFE G, 001> EELY ) avBrdlBCcEH0 v —
K AR, RAEEBIRIEREICL D 00D BEigf ) o> T
HrA, HREEGEYY I VER0.6umiz WL —NERI X

ERERARLEET). Wﬂﬁ#mmdfﬁﬂﬁﬁ%mxm*%am
L3972 2 &5, RSBHIEE I & 2 BAMmGIEE 1T,
Al A LI Thbb, 010> AR AR
QLAY —FEERT-720, £h, HFEAEBRAI
fLiz s B RNE sz v LS, 010 mED
7o v b ELDTz—EHOE, ZOEBEHESOIE LICR/E
18 3 um CMOS, /SOl 7o+ Ax L WA/ DEMB & FRL 7o, £F
MERERICEWSLSAVe R, 1 - 2BMA L—F—nid 4
pmiITH o7z, PRBBER, RBCHEEEE O, Floils
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Yrzvi—vav
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P, 0 OOO\I ! \
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INPUT SIGNAL 5kHz

PHOTO DETECTOR

o
>
B}
=

0.5 gt
890Ix 566
0.4 %%
< 03 - 0.48mm? i.Z/ig
<—Input Signal =~ b 0.32mm?|| PHOTO-
<— Reconstructed % 02» z Light DIODES
Sine wave @ 01 0.16mm ]
@ . 1
2 1
S oo ~Dark (apDy ALY 5] |8
—01 n ‘ {Jover flow a )
SAMPLING CLOCK 1MS/s =10 10 20 BRIGHT oL
BIAS VOLTAGE (V) [:] 5@53%
10, 4 vk CMOS/SOI A/DZEHEED i1, FEBX 2+ DXEHE W02,
AR ROLHERO HR Proree ALU 0
T, v— KRB, REHERER O L — P ES&ESOUE P oo oo | R
AD-1
N7 b AF—FEFERLE, BRE2BO7VIRBIRL 2T A/D—Z% 2 2
Fote 2~ SBEDA L —k—LIEWSLE 1 EED 7L S BHRH oDy AU R L8] S,

TiToke MIKTORARTHBDF v 7EER Y 3 BHEEZIRT
E¥RFEFOREEE YT T, v 7HEMEIZ SmmX § mm, BEFEV 4
A1.08mm X 1.08mm, 5 X 5 EETIIKEF*»2,

4.2 # B F M@

BB L 2kt v OXER L ¥4 7 ABEDERER
WIZRT, ZOXEry+iEiEllmE &88mDEZNXEE b 2P —
N*7a b &4 5 — K 2500BAEFIEFEL 2 DT, ZHMEHE
0.48mm*TH B, Z DK HD0/3, 1/3, 2/3, 3/3%MWH L T890
LORBE T 7, Mo, BESEE (BAEHE) L XEROBH
FOBHME I BIFT6.2X1077A,/ mm® D X ERAIF 5 17z,

A/DEBBOLO 7o /B EER T2 Y > TH, F#
FOY—MnEREIN L, 77, N-ch MOSFET,/SOITR 51 3
FUUHREMBIL A THE RSB, BAFRDAL 2 FiERbE
&0, BTOESDEREREDL 2~ 3z, &7V~ A
BT#Hs o EREUr L 28ETF Y 7R EIEL, 48y b
A/ DERBO BIF 2 S{E 2B 29, BINCHEE LA/ DEFEIC
YA YEANETo R EOBEERERT, A7 oy 7 BAER
H30MS,sTH vz, 3BHETFMEARARFPTIHA/DEKRIE -
EYHOF v TFAADT Y F s 2Eeih, 28y NASDE
BRFEAL L, COA/DERBERKAY 9y 7 AEHKIHBMS, s,
WSLEME TR 10MS, /s TEIEL 7o, B FBDOALUIL, 1658 D 5HIEE
HEVCIGROEMEESTEETH 5, 370, ALURBEERMICH
Boh, 2ANREIRTD7 77 ¥ 3> OBERREEL .
ALU 1ES7 D OEEENR SmWTH - 72,

1211~ 3@ABL TOMEERE2RT., BEIEZOLL »
FOHNE, FRLFRCERIARA/DEBRRTT + ¥ 1L,
ALUCRBE 2EROESEMELLHENITH S, BHELIZELE L
TWRLWEZE, BEE2RBREOL 3E2ERL TS, KBRS
VGBS, £ R ERE TR AN TWE D, A/ DERBEOHN
B3 BRY, LiestoT, ALUHPIR 3 +3=6 (110) »
%nh, —f, NEEER, 0+1=1 (00) %3, hoEEICD
WTHRAKZIEL WEEERS TS,

BUEsE~7z X 352, Ste 4 A/ DEEE/ALUOHE T
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FENEE UIREANE L, XBEXTH S, XEBELERLO
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(Chlorinated polymethylstylene) OFFIZEHL T v 5@¢, =0
VYR ML, BEOXBEL YA M~ T 4 EL S BE GOXBE
RWET D01, 1Tm] cm?®) TH %, —F, Xfg~¥ R 7 Tit, W-
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de, TR LTE&EEIFINENo, ¥ 73 2o rBTHE
BRANS— 2 ERicl, BART Xy F 7025
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7 — &S T, 18GHzEHET0.83dBE » 3 REFHEHOFEMT»
EHEENT,

—Fi, BT E 72 &5 R EEHEM TSN L YR b5y —
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AICH L TEALS) PHERT EEHR IV 7 b R—L O
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PO ULTINE:R S > 77 =— Y v 7T 5 FE B0 TINS
TiSi, /SHEED /N ¥ A 5 LVEM ERFE L 7209 CORMEH VW3
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oY EBTHYEBMO/NE v Yy s MEERSTTREL 2 o7,
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BEREBEOELb A ONERLCRES o T, —/, ¥ 7~
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3. 554 R
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HEE N VORI BERSN S,
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6(18)(!9)0
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—Z 70t A BEFEL LY,
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Salicide) {bL TEEHEL T3, 20HE, ECLY —  O#HE
&, 7o AT 2B EEEba e, 0oL A%
AWT, 28¥a25A FTVAY—3%ELREES N RARH
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B EOEREBESERIN TV S Z g0 5, - DOMHAEE,
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SCOT7uvAD>UH4 Fid, Y— 7L —DBEFLICLE
T, PlARE 7o A TIES L 218K — FECLY — b 7 L —12
PBRKFEFHEREL TA >y — 5 HE50ps, HEEN2 4mW L s
DHREE L T 59,

3.3 Bi-CMOS 778 RH#f

NAR—F OFORAMHRERES £, CMOSOR DB EREHE

WM A S DR 2 Bi-CMOSF /v 1 225, VLSIDHAEE%E

TOLA L QEREERS D OEER A H— T B AL T
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B, NBElOoTEy £y v VERVGEL, 25KCMOSDEHD
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CMOS7 ot A 7 o —izftnigst s, N4 K- DEFERL T
BRIEZbEVWE I R o AR 2T w5,

i ¥V

Bk, oSt s 3R e8 & U TR 7 o ARMO 5
MERELL, MEOHRESTELONE2FHMCHATE im0

7, BRIISCTEFIXEESHEL Tl Ehn,
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/\/\M\/\'\/l.s.t/iai
| N2 N

N+Buried Layer  P*Buried Layer
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HEDEFEBOBDMERL - NUSER O =—ZDF £ ok
v, LSIRESFREBLTH /Ny 7y —JO/NEE % E b - BEE
HEOERBIEENRTE TR, F2E, A5 5 —Fep ¥—
b7 v —%{3%& L ¥ %ASIC (Application Specific IC) TIix% >
fb~, AEVICTRETMEEL, FOMOIFTRAE LA,
Ny r = I NDERMEEL L T B,

JITE, RISy - P ORI D W RN, FAENIGT
AR L LSOy r— P EMT L B O Sy r — I DWW T
T3,

2. RNyHFy—SOFM

LSIO &ML - Fdbic i U B EERE»EEHT L Lo 8
wr—JERL T,

) A A XONEL - REEREL

) AHAIDHE 1L

) B - R -

) EEL - EEISE M ORER
ZEDERPEE > TR, ZITR, BEBCEROAEzL, @
N - REFEE(L, @FE L, TowTEY HITE,
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8 Tee 86 e 90
& (£) * I DATAQUEST (86) £V
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b BHONBREELFOHERE (%)
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AL P ERT * LSIRFFERT

2.1 RNy hr—oopEE - FEEEE

B KBHELSI Sy 7~ S EREOERERT . IRiKX bk,
1990412 14 DIP (Dual Inline Package) * EHEER Sy 7 —3 0
FEEMZIZEL (25 ERAZA, HHIEBLTH REEER/ Ty
7=V, IRTEEEDIPON% 252 L 9 1ci > T, 3EROK
IEDMUERL TS, ZOMEAK, AEVICO X Il KR-—F
KHEBOLSI#BHEEEET 2 FFPMORE EESL L ICE AR
KERT 2SO RCREROSBTEETH S,

COBEREFBRET 2D RCHEEENLRENE Sy ¥ =,
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Outline Package) T» 3, B2 8B RsT, U —FryF*%
VQFP{x0.5mm, VSOP{Z0.65mm & fEH D 70~8026 ic P & T
Wb,

B3ty r—YOHEERL CCHOMGRERT, M» oS
i kI, Bk SEEEEO-FERLLIEF v IE2RVE
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b, TOBFEHEICAT. @k d, Fy 71D
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Grid Array) /Sy ¥ — Y MEZ 5N 555, 2008 2B 5% T
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AT I 2BV A PELEE 2T, (BN AEMEZEN
20, ESBOLS Iy s NRF T ALRFCEREERT A
OEMEE -7 035, U FOMEL#BRT 2720, TAB(Tape
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3.1 Ry r—CHEEBEOEL DL

AEVIC, ¥ — F 7L —IC% EDLSIT}, 794 v — L5340
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T, Ny r=YDTFNL AREZ2FECOLTR, —BlLRE
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2) FLIZUARTA RIC L DEEEEE

3

)

) BEEHOSLIC & BREME
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REDEFOFREEC»rbETREFERIT, 3561, RAERE
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THEMADHEA+DEZ LT nd, Sy T —V 7 Ty 7 28,
MHEA b AN ER LT 272011, Sy 7 —Y DB HE
T, HIEEMOmE» 51, O/ y 7 — PEEOREl, ORIV E
DEIR, BZOBERLE S,

3.1.1 Rur—-SHBEREORE(t

ERBOBA ML AR LB v Ty =V Ty I REDA D =X A
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