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Abstracts

Mitsubishi Denki Giho: Vol.67, No.11, pp.26~31 (1993}

Hardware for the MELCOMB80 GS700/10 Smali Business
Computer

by Toshiaki Suzuki, Noriaki Ueki, Takumi Saito, Jun’ ichi Hinata & Yoshiki Shimotsuma

The corporation’s top-of-the-line GS700/10 small business computer
employs advanced hardware technology. It offers a significantly enhan-
ced architecture while maintaining binary compatibility with existing
user software. The majority of the CPU components are integrated in a
fully customized VLSI device having 1.7 million transistors. The VLSI
design choice dramatically reduces the component count while support-
ing high-density mounting technology that gives the system virtues of
compact dimensions, high performance and high reliability.

Mitsubishi Denki Giho: Vol.67, No.11, pp.2~6 {1993}

The Present Situation and Future Prospects for Small
Business Computers

by Bumpei Takahashi, Kenzo T & Makoto Hidaki

This year marks a quarter century since the first small business com-
puters were marketed by Mitsubishi Electric in 1968, and the corpora-
tion has introduced numerous pioneering innovations over this period.
In June 1993, the corporation began delivering its top-of-the-line GS700/
10 small business computer that meets market needs for improved per-
formance and expanded system resources. The product lineup reflects
recent trends toward open architecture and downsizing, and is enjoying
increased popularity in the small business computer market.

Mitsubishi Denki Giho: Vol.67, No.11, pp.32~37 (1933}

Packaging Technology Used to Develop the MELCOM80
GS700/10 Small Business Computer

by Hirotaka Kimura, Junii Takata, Hideo lwanade, Masayoshi Sakao, Tadao Harashima
& Mitsuhiro Kitta

High-density Packaging technology was developed for the corporation’
s MELCOM 80 Series top-of-the-line GS700/10 small business computer
to achieve high performance within a compact form factor. The CPU
consists of a single board with main memory capacity of 384MB. This
was achieved using state-of-the-art CAD/CAE technology, 16Mb mem-
ory device and 576-pin guad tape carrier package (QTP) soldering tech-
nology and 14-layer PCB technology.

Mitsubishi Denki Giho: Vol.67, No.11, pp.7~11 (1933}

New Software Packages to Meet Client Needs
hy Masahiko Ishino, Shigeru Kamijima, Yasuo Matsu‘ura, Takeshi Funahashi & Jun‘ichi Tada

In 25 years of participation in the small business computer field the cor-
poration has developed a variety of standard applications software and
utilities. It is currently responding to diverse client needs with M-
LINKAGE and D-LINKAGE software packages. The article introduces
system solutions for major small business computer applications in the
areas of sales information management, production control, and store
automation.

Mitsubishi Denki Giho: Vol.67, No.11, pp.A0~44 (1393)

Prospects for Semiconductor Devices and Trends in Mobile
Communications

hy Naoyuki Kato, Tadashi Sumi, Masaharu Koyama & Tadanobu Sato

It has been forecasted that the number of cellular communication termi-
nals will reach 150 million by the year 2000. Further development of
semiconductor devices is needed for manufacturers to be able to pro-
duce this equipment, which is likely to be digital, operate around the
globe, support multimedia communications and be dedicated to per-
sonal use. Low cost, low power consumption, and high integration will
continue to be key development themes. GaAs and Si seed technologies
will be essential. Ultimately, a single-chip cellular phone is expected,
but before that, a three-chip design is likely to appear.

Mitsubishi Denki Giho: Vol.67, No.11, pp.12~16 {1993)

“Anyone”: An Interactive Japanese Language System for
Small Business Computers

hy Masahiro Higuchi, Yoshiko itab hi, Chikako N Hitoshi Ohgashi & Takashi Takee

“Anyone” is an interactive software package that can to perform
natural-language database queries on MELCOM80/DPS10 computers in
Japanese. This product makes MELCOM computers the first to link
Japanese language analysis technology and data retrieval. The system
can also be supplied with a dictionary that allows it to retrieve data
from the Mitsubishi sales information system. The article introduces
the “Anyone” software.

Mitsubishi Denki Giho: Vol.67, No.11, pp.45~48 {1993}

A High-Efficiency FET Amplifier for Mobile Communications

by Tadashi Takagi, Masatoshi Nakayama, Yasuharu Nakajima, Yoshinohu Kadowaki
& Kimiko Suzuki

A high-efficiency UHF-band FET amplifier has been developed for
mobile communications transmitters. The out put circuit of the amplifier
was designed based on the optimum FET load impedance for fundamen-
tal and second-harmonic waves. In order to achieve a small, lightweight
amplifier, the input and interstage circuits were constructed on a GaAs
substrate using lumped elements. A total of 35 amplifier variations were
developed, differing in operating frequency and power-supply voltage.

Mitsubishi Denki Giho: Vol.67, No.11, pp.17~20 (1993)

EDUET for Windows: A New Fourth-Generation Language for
Small Business Computers

by Satoko Fujiwara, Iwato Furuse & Atsushi Ishii

EDUET for Windows is an end-user relational database manipulation
language for a distributed processing client-server system in which a
Mitsubishi small business computer is the server, and a Mitsubishi
MAXY personal computer running Microsoft Windows 3.0 or later is
the client. EDUET allows users easy access to the server database, and
uses the advanced graphical user interface that Windows provides in-
cluding mouse and menu capabilities. The article introduces this soft-
ware.

Mitsubishi Denki Giho: Vol.67, No.11, pp.49--53 {1993)

A GaAs FET Module for Digital Mobile Telephones

hy Yutaka Miyamoto, Kazuo Hayashi & Hideaki Katayama

The corporation has developed the FA01312 GaAs FET power amplifier
module for North American D-AMPS cellular telephones. The module
features a newly developed FET chip, an optimized RF circuit, and new
chip-carrier-based construction that enable low-distortion and high-
efficiency operation in both digital and analog operating modes. Effi-
clency is 38%, and adjacent channel power is—32dBc outside £30kHz
and—49dBc outside +60kHz.

Mitsubishi Denki Giho: Vol.67, No.11, pp.21-25 {1993)

Standard Software for the MELCOM80 GS700/10 Small
Business Computer

by Fujio Komiya, Nobuhiro Ohe, Yasuhiro Kowata, Mikio Yoshimori & Taizo Kittaka

The corporation has developed and commercialized the DPS10 operat-
ing system for its top-of-the-line MELCOMS80 GS700/10 small business
computer. The new operating system maintains compatibility with
existing software while taking advantage of the dramatically expanded
capabilities of the GS700/10. The operating system provides local-area
network support and other open-systems support functions, and is
designed to provide the robustness required of a network server.
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Abstracts

Mitsuhishi Denki Giho: Vol.67, No.11, pp.72~77 {1993}

MELSEP2000: CRT Operation Equipment for Power
Generation Plants

by Eisuke Asada, Takanori Hioka, Tatsuo Sagara, Kazuma Tatsumi & Ken’ ichi Gomi

Most thermal power plants are now operated via CRT-based user inter-
face consoles, creating demand for CRT units with rapid response,
advanced functions and low cost. The corporation has therefore devel-
oped the MELSEP2000 CRT operation equipment that uses a high-
performance RISC processor and a POSIX-compliant realtime Unix-
compatible operating system to offer rapid response and advanced user-
interface functions. The MELSEP 2000 line-up offers exclusive CRT
operation equipment capable of providing CRT operation functions or a
combination of CRT operation and MELCOM 350-60 Series computer
functions.

Mitsubishi Denki Giho: Vol.67, No.11, pp.54~57 (1933)
GaAs Quadrature Modulator ICs for Mobile Communications

by Kosei Maemura, Kazuya Yamamoto & Hiroichi Ishida

The corporation has developed 200MHz and 1.9GHz band GaAs qua-
drature modulator ICs for use in digital mobile telephones. High-
frequency operation and low phase error have been achieved simultane-
ously by employing a digital phase shifter for the 200MHz band orthog-
onal modulator and a complementary balanced analog phase shifter for
the 1.9GHz band. It was demonstrated that both ICs hold noise below
—40dBc, which is sufficient for use as a digital modulator in mobile
radio communication systems.

Mitsubishi Denki Giho: Vol.67, Ne.11, pp.78~83 (1883}

An IGBT Three-Level VVVF Inverter for Rolling Stock

by Takahiro Kikuchi, Hideo Obi & Takafumi Maruyama

Increasing repetitive peak off-state voltage and maximum controllable
on state current of GTO thyristors has led to higher capacities in the
VVVF inverters used in rolling stock applications. A new inverter with
individual-axle control that offers greater redundancy, improved adhe-
sion, and lower noise employs IGBTs. It has been delivered to the Teito
Rapid Transit Authority Yurakucho and Marunouchi subway lines in
Tokyo. The article reports on the inverters and their new technology.

Mitsubishi Denki Giho: Vol.67, No.11, pp.58~62 {1993}

A GaAs Monolithic Microwave IC for Cordless Digital
Telephones

by Fumio Sato, Masatoshi Nakayama, Kosei Maemura, Takayuki Fujii & Toshio Usuki

The corporation has developed the MGF7122 transmitter amplifier and
MGF7051 transmit-receive switch for the Japanese Personal Handy
Phone (PHP), a second-generation digital cordless telephone. Since
PHP uses the high-frequency 1.9GHz band, a special GaAs MMIC has
been developed. The article describes these devices and their electrical
characteristics.

Mitsubishi Denki Giho: Vol.67, No.11, pp.84~88 {1993)
A Small Three-Phase Motor with a Molded-Resin Housing

by Hidetoshi Teruyama, K hi Kataoka, Masayoshi Shimizu, Satoru Hayashi, O0samu

Yashiro & Mitsuru Sato

Injection-molding technology has been used to build a compact three-
phase molded motor with a plastic housing that meets demand for low
noise and vibration levels and environmental durability. A special
injection-molding epoxy resin was developed to provide the motor with
suitable resistance to environmental factors. Computer simulations of
the housing’s outer surface rigidity and thermal stress characteristics
alongside prototype evaluations were used to develop a housing with
sufficient crack resistance. The optimized housing structure has made it
possible to manufacture a high-quality motor with low-noise and vibra-
tion.

Mitsubishi Denkd Giho: Vol.67, No.11, pp.63~67 {1993}

Phase-Locked Loop Frequency Synthesizer ICs for Mobile
Communications

by Tetsuya Iga & Naoyuki Kato

The articles reports on a PLL frequency synthesizer IC developed for
mobile communications. The high-performance BICMOS process used
has made it possible to incorporate an internal prescaler capable of han-
dling 310MHz and 1.75GHz inputs. Use of charge-pump current switch-
ing yields faster locking.

Mitsubishi Denki Giho: Vol.67, No.11, pp.68~71 {1933}

A Ka-Band Monolithic Power Amplifier Using a Novel
Tandem FET Circuit

by Tadashi Takagi, Kiyoharu Seino, Tsutomu Hashimoto, Takue Kashiwa & Toshie Horiie

A high-power Ka-band monolithic amplifier with a novel tandem FET
has been developed. The tandem FET consists of two FET cells con-
nected in series through a short transmission line. Tandem FETs are
very useful for producing high gain, high power amplifiers to operate in
the millimeter-wave range where combining and matching circuit losses
are significant. A combination of four tandem FETs has achieved a lin-
ear gain of 4.5dB and a saturated output power of 27.3dBm at 37GHz.
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AR RN, AR TFE RN, ARD — B = THASE
T, 2L omdatiiebth - ZRELZRTHX
ELRAZINDT2,

A1%13, GST00/10 VR T AD 1 F v 7 CPU FEDRRET
HRECHIS, L D@E - WL A 72 v R T ARRRN -
REL T FFETH 5,

2 E X ®

(1) Saito, Y., et al. : A 1.71 M-Transistor CMOS CP

*74 A2 Eax—% MELCOMS80 “GS700,/10" D n— K7 = 7

<SR - FEAS - HR - B - TR

U Chip with a Testable Cache Architecture, 1993
ISSCC Digest of Technical Papers (1993)
WKL, BEZE, A, BN, N B,
WREFEH: + 7422y Ea—FH32Ey +F CPUT
oty Y, =ZEEREER, 67, No.3, 266~ 269
(1993)

5 bR, Heine, D. L., THFEH 2y TV V7
T4 T AEYITBITER Ny 2 BEROERE, ek
WFREEOEE A4 M 2ER S, 6-67 (1992)

IRES 2, &M 8, SREA Rk M B EZ
EB 47 1F 97 CPU 7oty FORKEHRGE (1) C
PU 70t HORRET TIVORME, 1EERICHEFSEE 46
[l &ER2HCE, 6-149 (1993)

HEIRE, FNEL, SAHE, FoiessE, SN,
BHIFA | ZEAEA-SImEAR Y X 7 4 SOLDIER,
AR, 90~-DA-55, 41~48 (1990)

=EORE RIS OEA, IGEPREE, FBESAT, REAE
e, WN—F 1557 CPU 7ot v HORERGE
(3)v 32— ETHYRTLV~IUVREE, (FHRHE
S 46 M eEDeaESE, 6-153  (1993)
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o X

F74XA2Eax—% MELCOMSB0 ... sece-
"GST00,/10" DEER T i g e

1. & A &

MELCOM 80 GS 700,710 (LL'F “GS 700,/10” &5 ,)
I3 MELCOMB0“GS 77 3 V) " iz HukifE: LCRAIRL
CEMREA 74 RA L Ea =2 THY, N—FT2T T/
aP=TRUTD L) 2REZL-Twa,
(1) 08pm CMOS 77/ 0y —kb7/VAHA S L LS,
=T Lr—%RE L, MELCOMS80 GS600,730 (LITF“G
S600,730" &2 ,) O 2{EDTERENIRMRE R FIR L 72,
{(2) TAB (Tape Automated Bonding) i & fEH L7 %
BNy o —0TH S QTP (Quad Tape Carrier Pack-
age) LZE7) v MEREMAGDE I EREERELFRD
WRHIZ & > Ty 27 LN - StRe bz @k L7,
(3) 16M Evw M DREERFZERAL, 2 OmSEFEEsdf
IZ&Y, EREREE 384M A MK L TV AT 2D
KEMUITHE L7,
4) HEISGRR72 LS G LwT 7/ ao—oRic LY,
FEE 384 M o34 b FET CPUAMFER % 1 O KR— FizHE
L, Fx RVHEIZEE, Y—-ER T oy, FLEEED
AMNHHSEE, EET 1 R7EETEDIRV AT LY, F
EAY b E765mm, BATE 745mm, &S 1,000mm)
I AR S N, fEk i EATHEE & I L THFRT 40 %
W, BT 30 % E FEL 72,

DX TIE, GS 700,710 TERA L7237 L SETHA1T -
FEERATIZOWT, BARKEHREE Lemz fubisti< s,

2, LSIKERIR

1. LSI{r#etbes

GS700,710 | Tk 5 LA
F7/uv— (pm) 0.8 13
EHEE (D~ — ) (K7 —}) 400 47
4 — b JREE (ps) | 215%! 900 *?
WHEN (e W,/ MHz) *? 48 15
HiFEE 5V H~— 5 VH—
Ny - QTP** &% 35 7PGA*®
SO -3 576 281
)= FEyF (mm) 0.25 2.54

® %1 2 AHNAND, FanQut=2, Al=2mm, EZE-t/l
*2 2 ANNAND, FanOut=2, Al=2mm, fE#E+)L
¥3 X1FZA47k1L
* 4 QTP Quad Tape Carrier Package
* 5 PGA ! Pin Grid Array

32(1050) #3 > ¥ o —g SRR =+EEAEHT (TH)

2.1 LSIH# #%

GS700,/10 CPU R— FIZIZ=%7 0.8 pm HFE Sk
DEEREEE S b TV — (@—7"— M 400K 77— }) %
L, S5E, mEfbEEEL TW 5, fEkoik ke
o LSI & bbb # % 112, Tape Carrier (2388 L 72
F v T DEEZE1ITRT,

2,7 ¥ & %t
2,21 HRUHRABTLHOES

EHTAAL v F 7T HERTFTE, Ao H-L, L
H oz iz k), CMOS oE@RERSHIcHRE NS 2
T UG DORREERAIV S T =T DAL VT 5 AR
G (Rr7s 07749, YU=FE 2L LIE-T
75y NEALC/ A ZHFREL, FRTEEOE SRR
LU AMBEE 25 2 25 5, GST700,/10 T, FHAE
MR UE S BT 72O LIT MR EER Y, FhEEF—/g
FERLOY Rl R — FICFMlH LSI % 323 U CRMlaER & Eh,
FEROFEER M TORT Ny 7 7 I IBOFFEFR b, &
METHA L DNV—IVEBE LT,

1) &4 > 57523y o — DR

2ITRT L1ty 7 — PRERIC Ve /GND T 2
S ERAL, BEE DAL 578 v 2R L7,

2) 2B7) v MURORA

Vee/GND %2, st 4% 02287 v FERER
AL, 7 v MERDBER LB L7,

(3) An—v—rhrarhro—nfFERINY 77 OER

T TV —IZE3SEHD AN — L — 2 b Oo—)LftE
BNy 77 2HEL, E50HCL->TINLD/ Ny

B 1. 576>TCP (F + U PIZANTIREE)
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7 EHECR, /A4 REEEL,
2,2.2 & & &t
QTP1ELH7N P I0W DEBEEH IR L, EFov
7Y VRE R TR L ERRIE R L ARSI T
MR 2728, EEEN <y & — REEDIRA ERET 4 > D
FRZIT -7 BT 4 v OFEH2IE, F3ISRT LS50y
AL RFFEEABAFE L 72 BB 7 ¢« VREHY — v % Flv TR
L, 74 >vEydF, 74 vEmdEREL, 277,
74 YOBMAERE LT, BEBOEEM & igiithe 2 Rk
728 &9, (TRT—EDEN THMmS ¥ 2 FREERAL
720 FRMAICIIEMEE ) R B EAT L, HESE £ B L
72

2,2.3 ﬁmU—FwﬁAﬁﬁﬁﬁﬁ

KETIE, MEFORFER—FOEE LRI E-T

%ETéﬂmﬁ%U—bTWﬂTéﬁﬁﬂbé QTP »#y
100 pmiE, 35pm/ENY — FDIZATTESITH LT, B
IeHiexy BfERIEE ) — FEAREGEHT KM L 72, 250 pm
Ey F &0 Bl S O E T H D, 1ZAISOME
TEDIEIANL & THIE UIHEREAMT 24TV, EoRpar i
TRMEERD2, F72, FHEIR— K TOEREY A 7 ViER,
KBS, EiREEREBRT Eh L, BREREELT-72, 4
IR ATCHRAERIERRT 7 o — %R T,

3. A— FREHif

3.1 7Y bR

CPUR—=FIZ, V—FEYF025mm D576 £ QTP
FERERLCUBOGEEIMITH 5, ZOIROEE
g, AN w754 LB L B4 v E—F v ADRE LAE

i TLIiFvy S
Je=FATLy s

Ag-Epoxy (Lead-Cap Contact)

2. Nyr— RIS

3. BT 1« o BENRR

FrEEX

FIREE RO BV — VRIS & B EE LAY TV H (Intersti-
tial Via Hole) 28 2V —k— /L OiEHIC Xk 2 EEELT
Hb, 70y 7E5% EMESRGOE L WES34-5, 7-8,
10-11BDOR M) v 754 »OESRBIZEFENTW3, B
ISR R R

QTP YV — k25, ABESE~DOERIL, QTP Y —F
WA Yy FOS/MMZRIT SN2 1.27mm By FO B/
FEAN—FR—)V (P 0.4mm) 2L THERT B 720, 7¥5—
ERE, 1.27mm By FEBDMERL—FR—LRIc s
— VR OAERRTE DHERY Lie, 72, QTP Y — Fie
sy FEmIZE, QTP V- FBAHL LT, BEAHHE—
I T & DM HEEIRIIA O E 2L 72, &2, &
627" MR R R
3.2 B ¥ & Bt

GS 700,10 Ti3EERE* EHT 57200 LSI DE# LKk
UK — FOREELICEN, R/ A Xe7axb—20 /4
ZREDFI2 0 BE R BEE 72, Thbb, R/ 4 X
TIEEEABIC & D7 OV AELNE 2 D), RETOFE K
METHEL, BENETA2BENI DD, T/, BEITRT
£ Ly — MRRDOFRR R T 2720, 25— [EEA
LY, 7uRb—7 /4 ZIZBCT LR BmEL—Lhs
BRETH-Tz, BhRR e EIC, Mg 32—
3 YEINEEA L2, 70y 7k RFoOAHRNEHER—
Ry — ottt €7 NALL, g/ A XITx L TIFER
BIEE I =L —2 % AT 24TV, EREHE, Fun
Out ZihlfR, HfMiE, SHAREHIREZREL 72 &7T),

TR =7/ AR L TUMEEFRS I = v—9 2 H
WTIRAT 2TV, EERR— FOFMlRER L %IE L TFTRE
HUR 2 P L7,

T A= FEBRE EREROEEEMG
mE AR Iy A 2 [ BRI
BEYA 7 VEERE M*ﬂr’h £ e

{
LA ESHD 2E ﬁﬁm%Twﬁﬁl
A EHESN

%ﬁ%%&@ﬁ’iﬁﬁ%@’fﬁ
)= FEWRE(AS, AG)

X
[BAFBEROEFILIER |

1

Y

FATBSSROU T 28R
BAVT AEE(Aemax)

T
L

S-NEFIERRBIC L B LA TSI EE
FaniTl

4, BRAFLZEGEEMR 7O~
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A SR

3.3 B F® B

GS 700,710 » CPU K— FDRBEE (ITERAERENK) 2
ETHY, KT+ 2T LSIREEEA ) EY 2
—NERFET A L2 LY, BEEIRER— R
5> Twh, CPUK—F (X8) I3 HENpEREIO/ NS WA
HAHIEEESED K— F ERA—S2A5 v MCEESNL 2D
BRDR— FICBE G RE R 37 v 2 L CHRL, 0
SEDORBERRRICL, 77 VREFEILL L) EN D
o7, SHUZHLTIE, K— FU~VBET 24T 9 LRRRS,
X 91RY & ARIFARERE AT, R—FLEiR—FRAoy
ORGSR ERIE L, foliy— FEEYyFERELR
(=10) ,

7, &9 (B FEEHIB W T L BTGB A IO EE
HETL2 FEM i L, EARE, W7 7 ARERE L
SRR, BREFRT A ZADEFER VIR I NS
ELV~VRER L, BRE IR I TH 2 dB R
THZENTET,

3.4 R— FEELR

AEERERARE X 7 BAEASTIE, TR M, RSP X BRFRER
Ber S L, BhEHEMTE 0AE L), R— FEHELRIC
g7z,

4, R— FHEILHIN

CPU ®— FH#SLT T3, fEkniBAERDS, REEE
Meme QTP #EETAZMENH L, Liod-T, INH
o2 O E 1D KR — K HIcFEET 27 0 = BN E

MR R LR~ JL

e — [ 1B EER
[am—) 2B (ESE
3@ (GNDRB)
Q l’—g—-“— 418 (ESRE)
5@ (ESE)

 ——

6E (BIRE)

Thb, M1112 CPU K= FHL7 0 R ERT, 4RI
L7z QTP Tid#Foi@Eigs L, ) 7o—m@dEdr ol
uted, QTP DAESNCIZAITTT 57 0t X 28H
Li2e QTP ERF mL2NRA > P EBLTIRT O™,
(1) EIZA?E 2 — MR

250pm & WIBRHE y FI27e 5 £ 7Y v MERADIZA
PRHEEE, TERNEFERETIRAL T 2HRI X7 2 Hw

727 ) — BATATTEIRNC & 5 FiES W T 5, £ 2T,
576 L1395 ZED- %y RITH—IZIFAITRMEE L, EANT
LoERPNZAZERRLWE LT, WEMEMFIAED
SEEMERRL, 13+ 3 pm DIFAHBEEEBR L2,
(2) ) — FEE - BESEAfT

QTP (3, Bk, K— NEERN) — FREREEEAL -7
—hREL, BT Z0END D, 1) — FEEERERT TR,
AR R, RUEREE, E Lo, ZATTERAE
B ¥ R SRARICER L7235 pm JEO8R ) — RETEIET
BT, REREE Lz, BEFE B ) oK E FHT L8
FEERRICLY, V—FEyF£30um, V) — FESL50
pm DENFERIE % EIH L 72,
3) 2%y FRZ U ECIEMR (124725 - P2 A (H) L

A

RTINS - BHANT & BIRATHEA T, - ENEENE
BELER 5720, bao—Yr N (JIBER) BT
Hh, ba—YrrBoEE Ny FRER, RN1OLIIE
BRERR & 7% ), QTP Z5F) — MIEEOER L2 5, I
RBEIET 720, o—SHEFRICL > Ty FIED 1,72

INEZ JL—R— L IVH

EI E 7B (ESE)

8@ (ESR)

" 9@ (GND/&)

EI E 08 UESE)

11 ({ESkE)

e 12/ (BRR)

— 138 (ES@)

| L 14fE (REE)
5. ERBEM

F1. B R4 &K

H H 1t 53

2¥G — R (mm) 0.1
2P —vEyF  (mm) 0.254
MmO (mm) 2.3
B HSAR)AIF
ANn—Fk—E  (mm)

BRI —KR—) 0.4

IVH 0.12
B v E—7 o 2(Q) 65
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X6, /87— 1tk

e m o m e m e e e e =

: : X : ' : . ' SV (1D
[ R e il st gt R V)
6 ..*_...L.._.'."—_VQZ)
: | (33
——— . v 44
5 , 'r“"\- (44)
. SR TR A
S 4 vy ' 1 [ || f s
[ J ‘ 0 [ 1 i
B NV A i R
g2 ' t t x"" \ t 1
= 2
1 :
0 : A
RN 5 N
Y/ ' ' + [ ' t l;_z‘\;’ 1,_
Y el el tada St S
-2 ! ! : H : H : H H
25 35 45 55 65 75
B (ns)
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DR I b A UAR
(4) 2F - AT

QTP 2 ERETEET 5720, HlRO TAB Ky ¥ %%
BUCH RSS20 Lo, I3AZSNF IS RS
BN TV e — P FRERAL, b— by —uitkl
& LT BN (Boron Nitride #%E5£ 600 W, /m + K) %1
H, S SUTEEA CRAZE U 72 LB Y — L% Vs Tl
R L, IIEMEE Of—1k (7 — VPR 20K)
EER LI, 35618, YV VRO FEAE % 10 0 m R
THILICLD, SV H—TEMEE S L I1TL7,

INLHRA L ME% b QTP EET oL 23, Witk
MIFSEATIC & - THIR, HEILENTED, INHDEEE
BALTERICGEAL T2 (X12),

3. H—F7F X bHEIM

51 RO FYZ2Fx v TR DERA

GS700,/100 CPU K= F T3, 0.8pm DRI — b
Tlv—, TVARZLLSIPHERENTEY, ¥— 7L
=y =T LTIRE Y Ey F0.25mm @ QTP %3
MUIGEEEFRER— FZIELTW b0, ek 4
=Xy PR MNRETRTA MY -7 R s e 52 ¢

8. CPUR~— F

8. BUREBREE

#7423y Ezx—% MELCOMS0 “GS700,/10" D FEHAMT - A4S - ;M - 2 - BRE - 185 - #6H

e e e

Frdik

PR, 7R Ny~ RHET 5 LWL ) BIES
Hotz, INEMITEIFELLT, A7) X%y
7 A MFREPAWEMCERAL, 75 ) XX e T2 b
EHR—-PFFT57 R CAD/CAT > A7 L 23, B
BOFHNT A EFRL,
52 FRI0-oikEt

[EEE1149.1 ¥l L T4~ b TP L=, 7L A 25 L 1LSI,
CPUR—FzN o) X v VERETREBRAL, F/2, 7
= FPV 3R F v UEFTE T U F) XX e VERETEERA
L, LSI, CPU F&— FEr LICHIERNOETF X F DEHRE
Ko7z, 77— b7 Vv—T13, LTOmEFERLIoNY 7Y
Axx LEETEIT 72,
(1) LSIDF X 7=z LSI N IIFHL e A X+~ V%G
RRRAL, LSIMDOR X v Y MEEENT 2 5 X ¥ %

80
70 b
60 F
< 5ot
B st
b A—FEYF
gg 01 & :30.48mm
20 F o ! 35.48mm
ok ¢ 40.48mm
O L L 1 1 ]
0 05 1 15 2 25

BTERE Vi (m/s)

10, h—FEwFES vy 23 BEOCHEE

7Y = LI ATEDR)

BREAZD-+
PWB e

e B

[;%%ﬁ?;%t/ﬂ {iJ hﬁ)z;f/

PWB 2T o7
@Eﬁ’( ’<

)

T ————

e [
AT b

BE7 £ /R JOLR JULRAE — k
E—F
SHMBEA } PwB e —
1

i

QTP : Quad Tape Carrier Package
PWB : Printed Wiring Board

11, CPUR— F#IL 7 O—
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Fr s

M3 &AIMILICEHET & 2 & ITRET L72, 4, WEERF
»UHADISIE  ENT Y Z2Fr HOLSL EV D
Bz icgiriz,
(2) NS RF P UGy Yo ay 7 TEET 572
W, 70y 7 AF2—ENF A I TOREPREL WX
JITERET L7,
(3) N FYRHX BT LSINEZTA MY A7
B, 79y 7BED AT T NISTE R ST ) R
Fr UVRSEHALL, JHUTLY, NTUFT)RAF
Y EFDT VT ay 2HHITE B,
4) NTUFNAF e rEEATAET, LSINOEEL
T3z F v {4y, AFx>T7h, FAME—F, 7R}
7ay 7z, Vey rOIH>OFEHE 2T
5.3 FXIMHERETRAIARE

GS700,/10 CPU &— F_kicid, LSI7ZHT7%<, RA
M, /3 T EDTHEPSEREIN TS0, T
2 MF#EL, OSSN AX ey T AL, Q75
2F i =%y b TR MOMARICEETAL, @

X12. TCPOEEEIMR & S EHE

—IRf e A =%y N TR NFREICL 22T
DT 4 ALY — MIRDOT A, RAM DT A FTH=D
DT T—FTTA M ERL,
BIECPUR—FDAR—=VENTUF YR T
2 boFEHZRLTED, H14~F16I3FNEFNDT R L
FEERLTWA,
1) FF, Uy 2Fr LREOT R - FEEE, LSI
Mok N v ) AX v v RS TTF AP A2 EITE
0, E2nya—), LSIOESEOTY v v, E5D
Wi, LSI DY AR— FICHEE SN WAR (R— FO#d
TERR) 2T 5,
(@) E5IZ, LSINED T > N AF v L VPRI D5
AL Fosy 77, AHOEYZToORBZFERHCT A MY 5,
(3) NN FYRF VPRI ETANRAT =T 2HA
AbETTFAMRTIZEIRED, NI T AFXr 2l
ALTWB LS r s 2Fx,» vy 2@#ALTWEWR
AM EDIERREDESOWE LSIDE DA+ —7" %D
ARBE (R— FOBLERR) 2iRT 5,
@) FRMNATo—=7HTHA SN TAESITHLTIE
WHENA =%y b TR NEEET 2, 72720, Ny 7 R
SA TERICE AN LWEIIL, Ta PINT A MERD

AxvrAYAT]

FAFHER (MSL/RAMED)

14, NTLFYRFLFRG

FA LR (MSL/RAMET)
RAM /MS]

LSt

RAMEZ 2 —Jl,
EREZ 21—

FANBTO-7 FRALET/O-T

E15, X2 FYRFLrTFRIE
Ao —F v b TR MOREE
o0 ¢F 2+

I

TVW—

FANRZ/0~7 FREBE7O-T

RAM,MS|
TDt ] —
(R 7]
1) $2 E70-7 FALETO-T

K13, CPUM— F A X = ENG LY %+ 57 MEE (FEENTER)
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LSl K~ K DEEt 7 — 5

(HEBH ZRER LSIDBSDLEZ ¥R ™

RPZ AV ES D
& Dbt h—=LFzyy (LSIA)

RISV ES D
M=WFTys (R—F)
]

1

g snz NG FYRFv
/::—;—\-’:DQEJJEXB 2 h/\"5~‘/iﬁ£
BRRIF gy G RFv
FANTOT T LEE
% BSDL @ Boundary Scan HIBERAT

Description Language

17, & A FCAD/CATS A F A

FENT WS LSI DN 2 TRTAL [ v E—F v R
HHETTREE LT\ 5,

VEDTANFERERANSLZ LI LD, $EkDT R M
TIET R MNEEET S - 7-mEEEFBR— FickiL, R—F1
DEELRRICE L TRIBSRIFTI00% DT R b 2FRT L2
Lick), TRAMFRIEEAREE L7
5.4 FAF&YHE—-FTBCAD/CATL AT A

B7io o) Xx x> 7 XA b R— 572
CAD/CAT v R 7 LRERLT, 7 X MBESE 7>
FTYVRZFXe V= NFxy 7, TR —HR, TR
7arS sk, SERTE TE R L7

6. € 7 U

Pk, GS700,/710 THRA L7281 L\ F-FHA0T - 380

RridX

OB R FGE EOEESIC O OWThR~I, VAR S AL
SI, QTP %%, 16MEw P A YETHEOEAICE-T
R « NEE - BERE - ABENVFERTE 2, TERIZL W
BhEy FEHFREEEL, SRR TENES 5720, [k
At BEG - ERGT R RERFIOaFITBWT, CAE
& FHWfRAT & MR 2 AR e, fERICLM L THE
TEGEFL 72,
A%, BEICEMRMEZ XS LT, Multi Chip Module %
$ole B e BRI L B L BTN 2 AR L T
TETH 5,

ZEXR

(1) FEH % DFEZE, HEEZ, SR B AR
TCP EEEMOBHE—~ERHEEIZAITD - BEIT—,
1993 FEEHEE TSR 2R R R S,
189~190 (1993)

(2) &M 6, AFBOC A F D TCP EKEEMOBR
—FATTD S EHMRND RS B I —, 1993 4R
WE TR NEESET X, 191 ~ 192
(1993)

(3) okFEE, ML HEF & TCP EEEMDOBH
— BB ) — R - AR —, 1993 SREASTE T4
SRBRRESENCE, 193~194 (1993)

(4) BLHZEMR xR & HEXT, k&I TCPHE
ERMOBAFK— V2 £ — b OLB $#4fi—, 1993 45
W T EE RS FINREHSHITCE, 195 ~ 196
(1993)
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S aFNF—F
7oty Y "GREO”

Z'v* (GREO : Great Relational Database Operating
System) &, ZZEHHE L HEKPEERMITRLA =)
WRBLOF—2~N—2= > IZBT AMEORET, 4
#HOF 72 MELCOMSO: ¥ —XIHEINE Y v—y
7 F w7 — & ~N— 2 (RDB : Relational Data Base) &t
HAZe 3 @E1)TT. EDOY 7 VT EORMR
% fef L TRDBLE & 5@ LT &, BIZCPUREMEX
E(BMETE 2T,

SEROITAE SRS L TR, MREHER S 2 7 & QAR
ERLZLDT SR VRED T - NBEE L LTI
Porzretivbh il

372, P 4 FC RO R - BIERN T H
T, #RD 3 R— R GBTD 1 R—FEF v~ L/
B LI ) — X% RE, 1R=FZrvAtlo122ET,
LA 72 MELCOMS) GSZ7 7 3V —TH, =}V
EFNER SR CES RT3k F LT,

6L, ARFE 6 BIZRGS T 7 2 Y —H AEREGST00,/
103406 & L T2 v ORERLE & B mpE € — N Tg)d
21 R= N2 v A RBEYES, LY REBETERED
RDBLE # EH e L 3 L7z,

HETNMEED v AREETNVTRTII7NVT —F
77F%T, GS7 7 3 Y — LA IXERD 7 v A
mT s, BEEORKEATREI & > TRDBABERE X
Hizifbang Lic, FRRRD LT,

1, V-t FoteyHoET

ek MY A b B

TEA64M YA b

K200 (=22

284 b ~64KoA b (2,54 b BALZWE)
BIRR 7 L

IR L

Yy bt — o) Bk

(va—FNOR Ry b6 D)

1254 b LB
N N—AFR

CMOS 1.0 pym7" v ¢ X,
(R

ROM : 24k’ b, RAM : 66kt > b,
vy 23 83,540Tr

208Y Y 7% AF v 2QFP
11.22%11.61 (mm)

2 R AlBCH#

1. GREODHER
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¥ &
Ry
y— b ERASe ey (FR1, EM2) 198 (LSI 104#)
AL, AT REELT I LT Y — MLEOEEL
PEIH, zOMORDBLHEHMA X2y b =4frnnt
v % 3{EMAC, AFICECERLE P ER L TRDBR
HEFEOANV—"7"y PRLEEFR->TV 3T,
O - IRk
Y= NEHZ R ey FRRIOL I CEARBEDF —F
LT, va—NOESPERSIPELL TH 2E) OFFHME
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AERRICHRIE T 21235 LD E & L TIIIETHE oA 2k
Ena,
(1) M64085GP

1.75GHz /| - N= 4,096~ 131,071

300MHz A ------ N=256~131,071

SRR TENBH - e N=(3~1,023) X 2
(2) M64086GP

1GHz o N=4,096~ 131,071

300MHz | - N=256~131,071

SRR N=(20~1,023) X 2
4.2,3 VCO2HLEEEKBEER /15

T4 PN FVREEETE, FrANa—F4 702

AZN)=THREL -T2 LDH% 564, VCO2 % 2nd
I 7 YRLETIAES L ZiZ, VCO1 D frer & VCO2 D
JREF PRI DA H B, THUCHIRT B2, 2N IC
T w77 2WELTED, VCO 2 B @ik
% VCO 1 AlICREE L7 IR D 1,/ n (n = 1 ~ 8) 123k

BEhii(E APLLEK K S v 23 A WIC - 75 - Ik

FRMEEY)DEZ 22 LD TE, u— 2747, VCO %
EHLLDIATICLTHMIET B LW TES,
4,2,6 BEOvIF7v7

PLL D3EATHEL, S50 7 — 212k UTRTED
WKicoy 2552 Thob, Znuy 7§ 5 ETORRIG
Oy 7Ty 78 A LEMVEN PLL OBEE L ED—D & 7%
> Tnb,

SETLRNEHIIL, Tt s a—FL ZEFETIIY
=V I T4 R R ENS L) 2T 7 R FRY
TDMA,/TDD FR7% X Thblew, kVE#Enoy 77T
w7 HER AN D,

1) F¥—UKRr7Hvrharbo—ib

CHICTIE, HEDy 7T o7 2ERT LD, Fr—
DRV TORENEEL bNEF e~V Ry T AV s )
O EREER b o Tnd, FREURy T ALV MY, 3B
y Y TNF—=2 I L D EN—7HMBIRETRTH 5,

©)— 2B Isource =— a X Iy, a=0~7
oL VER Isng=+axl,, a=0~7
0.2mA=1,=2mA
(2) A7 v 7 EHA S EITREGE

T4 VHNT— F L RERCR S TR ERTIL, Y

v 7)) OEWENEINZ 57202 PLL B~ A4
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FrEEX

VREG ‘—1 ID
Voo 1g 1 GND 77 fm Voo 29 g REXT
|— - —(?—- - ——(?— - B @ s - - - - -
. Voltage v —!
Regulater REG
12 ‘
TCXO XINO Programmable Lack
. L
10~20MHz XOUT Divider P, N Select| |Detector I
131 { 2 ¢
3 “AP 10 2 *——S\IN on, off T '
ouUTO contro
T Data Latch —*f Latch i
A on/off 13— T ommpon/off | |phase
Detect
VCO1 FIN1 11GHz | Programmable . ] etector
~1.1GHz REF1 Prescaler Divider |
5 AMP -
i $ 17 3 /ﬂ
l Data Latch controlL_
Latch
I
18
VC02 FIN2 300MHz [ |_, | Programmable _ L Phase
~300MHz REF2 Prescaler Divider "L~ Detector
17 AMP #\17 s JRE——
i
control
l —-i Data Latch H Latch 1
H og. Power on”off Lock
4\2 12 ¥ Detector
Sl | Sift Resister }——»
1 latch

ﬂ CPS

select

1
O—4>0 Pulse Counter -
) Latch Signal

SO

I—

3 RsT

1
Test % l
1

18 LOCK

X 5. M64086GPH 7 O v & [X

POLELCRERITEERY, FRUAMNIRE 3RS LW
REWE (07—t —7HEGE) EMHEN S HER L B, ZOFF
ZEE LEHERCEL B L EN Oy 2T w774 LREET
B0, ZOICTIIA 7 v AR EZAE L T 5,

D PLL BKREE A ¥l3, VCOOHhETY) R
T=2, TarIeTNT 4N T LS TRl L,
IRaRFEIRERIC & ARIREIRE R 7 0 7527 NT 4 S T
$ o TR N EHERNSR L %, (AR CAof L L
TF > — VR TIURR B, 2R (X7 — 1 —7WE) »
STHEE~NE DL L &I, VOO DHAEHZET LT v rs
PINT AL T D7 b, FEREEERBRL TS
PTINT 4R T DA v R, FHERECEER L TR
e L D2 o b RBRE SR B, RIS
2, Fo—VRTOUNENAAL P E—F L RELB L)
TfESERAY, FFRIT» SEHEI VB 5 & &I, UL
BRI A B oD NS S ONABE R RSN E < LIz ETH)
RIS €570, w2 Ty 7 I A LREHETHI LY
T&5,
(B) THurzA T Wik

FRETHHM L2 L5, 52 (37— —7I8) i<
BFx—VRGTHAPNAAL v E—F o RRBE L B728,
Q=27 A NI DY =T RF o — VR 7TAKND ) — 77
gizk, VCO 3Rk E 2 bo—LT5F2—=
Y TB/ENTTHN, VCO DRIRBEEIETT 5 Getf -

66 (1084)

OQ—sSAT7 A NEDNy T IAT, Fa—= v JERICH
L TR ERRILFIT 5 VCOER) . 20728, %
IS & - TUIFFZEC VCO DFRIRRBEYS, PLL A
v r A FOEBICHEL LS RO Bk B,

IDICTR, Ty7eT7Har24 v F2AVT, Fx
—ORYTOHANET 7D — AN, WEELEEN
(Vyee) hE T 7O+ ANCERL, Tr7Hhed~
—DRYTHARET o7 AL v FTHER LTS (B 5
), L), FEZTPLERCYINEZ L EICT
Fu 2Ly FEF LT VOO DRIREEERF 2 —= >
TEER Vyps ICHRET 5 (FEBFRAEER Vipg I3EBRER
ENBFa—= 7 EBEOHEA) . TNDEEF»—IKY
THREANA 4 E—F v R &7 D & iSRS LRI
=Y (-

PLL B 34 Y02 s BRI N EDH 5
E &N, VCO DRIRBREENEDI N L BTz, av 7
Ty 72 A LRI NS,

F72, 4. 2.6IBQ) T LAY 2 FHIL b BT,
ZOTFu T2 v FLEFHEINTEY, THuszfvF
A DEERRBRANDT O Z2TNT 4 234 130 2
PRI, THOIRAL v FEA 7L ES T N RREGT
3
4.2.7 Oy oEERn

PLL B v Aoy s /T ray 7KEFER
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FraiX

T, ELETHFE

M64085GP M64086GP
BEERERE 2.7~5.5V e
EER BB ~30~85C &
LN—T K B 20mA 12mA
AA N —=TDHF 18mA 9mA
Q=G NN—T DAL 8 mA 4mA
* 7K 10w ALLF &
BN s € N
AL N—=T 1~1.75GHz 700M~1.1GHz
a—#HNN—"7 100~310MHz &
0SC 10~20MHz &=
A7 R A I [
AAN—T7 200~800mVp_p &
DA NN —T 100~ 400mVp_p -
0SC 0.8~2.0mVp_p =

HHiZE D, 27 AREWERFDRE BRI EB5IET 5
ZENTE D, vy Z7REOAERE LTI, RFEFRALID
A & L R & DOFEDZESY, OSC DRI 1,8
LIF @243, OSC n#IRFE A 128MHz DL & A t=
8,/12.8 MHz %= 625ns) 127 - 72 IKHEA HE R B 15 8
St L2 & (my 2 A7 2 p 15K LT v b
Lzt &) ay 7 EHET S

ORI ) 1 JFHAT LD OSC DFEREHHD 1,78
PRicZes s, myshorsansyy vz ey P33R
B, E12, vy 2 LREEINSETY MR 1 AT
bAABRED OSC DEIREHN 1L/8L I Eice L, Troy
ZYHEL, Ow AT nAT s NEL )y FEND,

RAED PLL REEHEIA 7D E &2, H9RFDPLL
ROABDPETa v 7 HEZIT ).

4.2.8 i 48 %% #

QARSI MBESRLT (Fuco/N) DAHA L HEJE
R (frep) DAAHE 2L, FOMHEZEE F +— VR
TIHEL B Fo— VR TI2FDNAEIS L2 BRI 25
A (SINK), # (SOURCE) ¥ 5,

PRSI, fyco /N & frer EDDAEZE L, F4—
PRI AN S BERTROMGRIL, BRI
[RS8 5 AERBERTH 20HHE Ly, LD, [
BRI & » THUINETE (Fy FY'—2) & LRIz,
bo TONBR LD, (HEESIME L EIL, Fr—ViKRy
T B BRDFN /TR S (Fr— PR 7 D06
BELZv, ) MEEEE O Z L TH D, LD 0 MEIcTF

ol FIPLLE & > » 2 o A ¥IC - 475 - ik

Y 5, PLL BEES v AFDONL—TI2BWT, D

TEHDTHET B &, vy Lics EDREEAALE L7
D, SNt CN lkoFitoFRE % 5,

C DR DRRRITHT§ BRRR L fRRIED—DIZ, A —N
Ty T HRNEH D, TOFRTIE, (LS PIRIEFE
BERIFT, WAHEEINESTE (FHET D) F4 -9
R 7% +cifES 45 IR E b > 72V X2 A
WP LT D, ZO N ZDRNEER, BIEFERC
Lo THEE NS, LL, V—TRIZBWTF »—I Ry
T L EICEMOTEA RSB B2, MEDRBESNL
5L XTN) T RADOBRDIEH &7 b,

CHDICTE, =T v 7T HREH-TBY, BEDE
MEZ B C (BEENROFERIGS,) £ 1T, T0EEE 2
Yhu—NTEDL, F—PRCTRUABRZEEFRSA T TH
395, EHMEIC L - TF »— PR T OIER OV AWEHS
Bk, Fr—IVRyTOERIKELDE, WETED
BV AR S e AR H B, L7eds—> T, fifELL
ERNOBIEFBRIC & 5 BER % -+ — VR - 7D EFHE
IZ&oTarba—l, BREENRORTEIREED ]I/ <
NANERFLZ L TR ) T A% 5,

5. ¢ 30U

FENOT XX - BEHEMEACT Tavsra—-FL
ZBERD PLL Bl ¥4 FIC 2B L1z, KIE
BES - ADEULETIRT D L L BT, BRIy 2T v 7EERE
ZPE L 72,

ABOBIGEREE LT, CREE2TELTVCOLRE
DL EIR N AN BHRERFETEF TH 5,

INHDEEERIC U~ T, 27 WEE S ORFEUGE
EPRUEAICHEET 5 & & i, 7R MEOERERMRICOWT
LAELEXDLES D B,

&2 E X B

(1) BRER—  BARMRT L iRA v MlEEN, TLrasa=y
—3 2, 28~33 (1990-6)

(2) hnEsHES HEEERE, BTV 2 bu=2 2, No.497,
113~131 (1990-4-16)

(3) RWEE AEx—BR, BRERE DRFNT, SER
T a—-FLREEHRER L =Y NN T R
B, AARTHEENE5— (199D
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Bk

Tandem-FET &L /-

BA B M oax
BEEE  EREET

Kamm € / V) v O 5HIEIESS -

1. & A »° &

SR, REAOBRES 22 L, OBETRT
LEDTHPLLNT L, BENGRDNE - BR{WHTHFT
EDZ e YRS, kD — Y I BERHEIREALEE
O LTI SN T3 09,

D& I IEFEDBRMEASR AT A L LT, &
Je, BIFERTA A — FHHG LT W, SEEDHEE
BITOMER I L), BRIR P Z > P24 (Field-Effect
Transistor : FET) R&EEFH#E 5 P X% High
Electron Mobility Transistor : HEMT) &) 3 ¥g-F53
A ZRPINEIEBWTLFIGE b2 L5 1ck ), EiEr
BHTHOICIUSHLIZ IS D 38T A5 5
NBEI W ->TER, 2, I Y IEEHRIIEEES EE T
WTH-72, PYERRT L ORAMPRL, TN -]
AL R = A 7 i ERE RS (Microwave Integrated
Circuit : MIC) Z*H\v 6205 5, FRZE/ ) 3y 7 MI
C (Monolithic Microwave Integrated Circuit : MMIC)
13, BEERT & A SR L HiRl—2sE b i
RENBDT, FEEFRT & AN EIE & OB R T
AL T 7 5 v ADFEERERBTE, WEMEHE»UEES
NHZ DL, IYWEDOSHIHEERHERTS 5,

—ikic, FET BEsomBhs, 28OBA FET %
B L TEEL, FET Oy — MEeMKRT LI LIZd»T
fTohd, L, BMUcyr— MERWMKTLHETE, F
ET P ERICHAR TR T E 2 e 5B T, B
fLFET DRiEERUNHABEIC L D), WArsshR CTl&

/Tandem—FET
[ .8
[—C:I‘—l:l [ ——
iﬂ | ——
— 55 ““ -t 5: ” M —
N LL—“-'-—_-”J AN A
A Y
BADEEE B EEEE

1. Tandem-FET % A L 7z
KamE/ U w o SHADBIESROBR

B - A 2 DIk TS A R BSERFR BEREE

B e AMEPH D, INERBRTLIHEELT, K7~
Mg FET 28/ &7 FET w/vicsElL, £ FET
NOHT % Wilkinson #58# CAKT 5E /) vy 7 &
B FET 2422, ChZ#MAL7228GHz HTHH 1IW
ORI ERRE LY, UL, BB S %53
WL, BhSE,/ EHEOERS, FET BHOFHHET
PRELS ), SARFTRE LGSR 2155 2 L L <
b, INERICBU L INLDORMBERRRT 5720, Fil
{ Tandem-FET ##HZE 72, Tandem-FET (3, £\ Mz
AR 2 U CEINCHRE N2 28D FET 2 vr 67 5
FET T#9, I VEHFCBWTHIEFGIERLNIHEY
Hb, CD®, AREHELEAREDIREIKNEZ I Vi
WICBWT, SR TEENZE, ) vy Z7HIERF55D
i@ LT 5,

Z Z T3, LB Tandem-FET # #h#1L 44/, 218K
1Rz 3 DT/ U 3y 7BlESR 28 E L 72, 44
@ Tandem-FET 2 MW/ ) v 7HIESRT, FIEE
37GHz 2BWT, EFFIE GL=4.5dB, 1dB F45EH
AH Piag = 26.3dBm, #@RIHH Py, = 27.3dBm (0.54
W) OB RS, $72, SITHRELAIMWENE, ) ¥
v 7 RElERE % iV 72 2B FET MRS Vo — L 2 RIEL,
34 ~38GHz IzBWTMESFIFF 15dB LIk, 37GHz 28
WTEKHF127.8dBm (0.6 W) DR #1572,

2. Tandem-FET&A /S HAHBIERDELE

2.1 Tandem-FET

112 Tandem-FET #H\w72Ka#E€ /) v 7EH
TIEIESH OB 2 RS, 44 Tandem-FET # F\v»723;
BITOWTRLTE D, MiEiE3 Tandem-FET & AHh
DA » E—F v DRARERE BN SR AR & T
S5,

22 Tandem-FET OBl # /R 9, Tandem-FE

SREHER RIRIREE BT
FETEIL e 1) FETZ/L

T

-] [

Z4 Z,

2. Tandem-FETZ/ME &
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R

T i3, BRGS0 U TSR & U/ BkEig: FET
T EWHERFET v 258, UToRER D - T
%,

(1) FERBEFE 29 LT 24 FET Vs ke &
NTWEDT, PNITHOEFRFTH B,

2) @HD FET I, e RARER IS Ga (max) DI
B2 ATH Y, ZORRISHEEE 2R, 2 L E
5TH b,

ERENER U B FET b3, #RFEEEO¥A F
ET 25685, B3icZ150D FET 2V ORKETILVEIR
To FET ®IUig, #EAOBAL FET & 2 s 2853 5
Rl L 5B, 40GHz HTEHES R L2 H/HL
T, B FET o4 — M RI305pm, 77— MEW, (3150 pm
ELTwWa, F72, Sz, PBEFROTES X
WIBOWEEEIZ 3 X 10 em™ & LTV B, (2% DEEA
YE—-F U ZRESREER, FET O — MERA F LA
CRERROYEESE, S, FNFNS0Q, 657 40GHz) ¥ L
Twa,

47— Mig150 pm D WAL FET o S35 % — #JlES R %
AWT FET vV DEKREARERINFI Gy (max) ZATFH L 72,
4 ICHAL FET DN & Gy man) & DBMEERT, M»
b, NOMKIZFEST, Gy max PHLT 2 2 L9505,

T TS mk ek
!
!

.
[ TP

Q)

/U—ﬂ

BTFET

=
e
Aojg_g_—_l;
—
:3 T w=150um)

PJ 1] T §]

3. FETELOBEEFIL

40GHz I BWTHIHE T2 0.1dB LIFIc§ B 72912iE, N
2 ALTICT 208, H 5, JOFEMECHEYE, HhB
FET 2D N#% 4, $bb, ¥—ME® 600 pm IEA
72, F7z, WAOBFET v 2BEL, »osfliie 8y
%729, BRI FET £ N33 (77— Mg 450 pm) 12
BAT,

EffER FET L & B FET v & 285 T 5125445
BOEHES v = v 2 Z RUEE 1Y, RADIEEHMT
BHIE TS & ITBALS,

X8R, — X Ra |

e LRIR.. e 1

2 \/ Ry— X4 4 W
A, . < (Ri—R,) Z, )

— e td  FRpl YLl (2)

b= Ry X, — X4 Ry)

TIT A FER, Rg, Xql3ENENEREE FET &
NDWHA =80 2 Zy DI B T 7 7 v AR
45, Ry, XN FNWHNEFET VO ANA E=F
YR Z DI BR I T 78 > AT T b Za, Zy
34— ME 150 pm DHAL FET 0 S35 £ — 7 JEIE % H
WCHRMRIC L 5 TRD B Z T E, 40GHz I28WT, Zy4
=36—73j(Q), Z,=128-275j(Q) L% %, INHD
flizX (1), WEISRATIUE, Z,=163(Q), [, =056
(mm) &% 2,

512 Tandem-FET D G, may PiFHAERE TR
o M, BEEHI IR Ly — Mg 450 pm ¥
600 um D¥—FET £V G, may TH b, Tandem-FE
T ® Gy may) 13 40GHz I2BWT, B—FET 1D G,

(max) DHI 2 fEIZ7s > T b, F72, 40GHz LT
WP ALFFHRE RO T W 5,
2.2 BHHE &R

6 IS5 ARG ORI 2 R, EFNICERT S 7z
FIRBAL R & 7 2 #) 1,/ S IR DR AR & TR S 11 Tn
%o B R 7 7 ROMERAEEOHEL, TE15EL A
LA =T RBEGDOSEMEFFFCIE T2 L) ICHEL

12}
= 3 34GHz
= —
37GHz g 10f
£ 8r Tandem-FET
> (W, =450 1t m+600 1 m)
. = 4 W, =450 u mFET
L BEFET =
We=1501t m i‘i“ "“*L
B 2f Wom600p MFET e 1/ 8
2 4 6 8 10 0 , , ‘
BAFETHE N 25 30 35 40

B (GH)
4, BRHFETORNEFETEILD
RRXFREENHE G, & 5. Tandem-FETORAFEHBHHE
OBk GtERR Gamaxy (ETEHER)

/
SRS T

8. ENHE/ EHEOER

Tandem~-FET # Hv72Katr® /Y v 7 @ BIES « AR - I - 184 - M- IR 69 (1087)



ki

T2, WERDEHSE, AR LT Wilkinson #5A4%
H DA, UL AIEROEAREE e TERENS
DIZHLT, T TIIREERA Y 72 HWAZ LT,
ERAFRORI 21/ IERICERE L, Bhoflt,/ ik
DPEULEH - T B,

. EREgER

3.1 Tandem-FETA#RAWEE/ I iy oEHHHEIES

Tandem-FET # 48, 2{@K 1{AMHW72 3TERDE
)y 7@t S (Fy 7 A, Fo 7 BRUF YT
O #&fEL7z, T ICEELZ2 3TN E/ ) v v 7 &
HHEEREDFTAERTY , EHIEEHI, FE30pum D GaAs £
W&, £72V—AT A 5 Fxf Pik—)L PHS
(Plated Heat Sink) #:i& FET WoRRHIc L ), FET o#
HARNY — 24 » 77 5 OERRER > T 5,

812, 41f® Tandem-FET 2w/ U v 75
IR IMEBFIR R ) & — > o AFHEDTIERR %
Yo 3TGHz I2BWT, MEFFNEL5dB, AHY 5 —
> Z10dB DEEREDRLNT W2, $72, 1dB Fli5HHs%
MEid 2GHz T 2,

X912, 37GHz 251} 5 2 OREIERD AR HEHEDRIE
FEREIRT, MO GL =4.5dB, 1dBFIGEHESEH
Pigg =26.3dBm, f@fIH 1 Py, =27.3dBm (0.54 W) %5

(@) Fv7A

(b) Fv 7B

() Fv7C

B 7. Tandem-FET#% 41E, 2{ERU | HRAWV
SEHOE/ ULy EaHDEIEBEROER

70(1088)

LNTWb,

=112, BRL3FENE ) ¥y ZEmbEiES o8
HE®R L O TRY, AT 2 Tandem-FET DE#IZITT
F L2 B 6T B,
3.2 BIERREZa—N

SHHDE/ ) vy 7 Em R VW 2 BIEESR T
Va—nEREL, RI0ICHIERTY 2 —LVOTHEER
T hERicEb BRI ELNEF v 7 A, BIRIZF v
T BRUFCERHVWIZABBRICL TS, Va2 —d,
N ATy T VAR Ny = VIR LT B D,
ST 14.2 X 22 X 3 (mm) TH 3,

TZHIESR T D 2 — VO MESFIBRUAL /Y & —
v a2ZFHEORMERRERT, 34 ~ 38GHz TMEBFITG
15dB LLEAFRE LTV 5,

B121237GHz I2B1T AHIEERT Y = — LD AN IREE
DUEREERT. FVA A TREEVa=5VDL

SFAF (dB)

INE

=]

_10-

WhYs—>»0R (dB) ANYF—rDX (dB)

—15 . . . . . |
34 3% 3% 37 38 39 40

%% (GHz)

8. 4@ENDTandem-FETHBWIE/ Sy
I BHNBERONMESHBRUY F
— 0 EMRERR
30

251

20+

HAEN (dBm)

15

10

10 1I5 2I0 2,5 3b
AHNEN (dBm)

9., 4{EMTandem-FET % B\ 7=
/Y > FHIEIERS
DAHNEFENTERR
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R1. 3BEOE/ Yy IoEHED
BNEEE O IERE

i Tandem-FET | #JEH& | fuf 5
(&) (dB) (dBm)
Fu7A 4 4.5 273
F 7B 2 5.6 24.5
F7C 1 5.1 21.0

H f=37GHz, V,=5V

X10. BEREL 2 - LOEE

%12 Pigp = 25.6dBm, Py, =27.3dBm (0.54 W) Oz
Boiz, £72, Vi=6V Dk 228k 127.8dBm (0.6
W) 35 17,

i, T T U

12

FrizicFE L7z Tandem-FET 2 v, 3 Vg /Y
Ty 7 IR R BAS L7, 4489 Tandem-FET
W2 AR L72IER €, 37GHz I2B W THIEFI134.5dB ,
1 dB R F1 26.3dBm, A ) 27.3dBm (0.54
W) DEERED S, e, SSTBHRELE Yy
WggE e W 2B FET lER ey — 2 3MEL, 37
GHz 128\ Tk )] 27.8dBm (0.6 W) o fkaE #1572,
Tandem-FET {33 ViE#n® ./ ) 2w 7 BIEROEFIE,
mfbicEshTH %,

2 £ X &

(1) Shimada, M., Suzuki, Y., Aritomo, Y., Shiomi,
T. ! A Millimeterwave Mobile Satellite Commu-
nication System for Personal Use, IEE Conf.
Publ. No.294, 52~56 (1988)

(2) Isobe, S., Aritomo, Y., Suzuki, Y., Yoshimoto,
S, Nishida, M., Shiomi, T., Iida, T., Kitazu-

Tandem-FET# flvw/zKafr® /) ¥y 751 TBAIES: - &0k -

. 25¢
a
=
o 15
2
=
i 51
i
_10 -
—20

WAYF—»0R (dB) ABUS—-vOR (dB) /ME

34 3% 3% 37 38 39 40
EiEER (GHz)

K11, BEERED 2 —LONMESHEGRY
AHAYF—> 025 TEZR

30r
251

20F

HHEH (dBm)

15

10 . . . :
—5 0 5 10 15
ANESN (dBm)

12, ¥EESBES 2 —ILOAHHIHHE
BIERES

me, S. . Experimental Personal Satellite Commu-
nications System Using Millimeter-wave for Asia-
Oceanian Region, Journal of the Comimunications
Research Laboratory, 35, No.145, 209 ~ 224
(1988-7)

(3) Takagi, T., Seino, K., Iida, A., Kobiki, M.,
Mitsui, Y., Takeda, F.: A 1W 28 GHz Band
Amplifier Using Clustered FETs, 1985 IEEE MT
T-Symposium Digest, 324~ 327 (1985)

(4) Kobiki, M., Mitsui, Y., Sasaki, Y., Komaru,
M., Seino, K, Takagi, T.: A Ka-band GaAs
Power MMIC, 1985 IEEE Microwave and Milli-
meter - Wave Monolithic Circuit Symposium Di-
gest, 31~34 (1985)
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HBETSY PEJCRTARL—Y 3 VEE
“MELSEP 2000

EEFEA BRI OMRRET R 5 AkR@E—

BERFIENTICHA L7, 22T, ZOEEOMELFENT

1. F A » &
6O
FEEDKNFRETS >~ b, BAEEOBINSHET 5
. - 2, HAEOHE
72T, L Y RFL INRET T v MRAERAIK
hRBTS > by &b, BEERORETZ > FoEH 2.1 REOER
PHSEER R MASEA TW 5, FHUcoNT, 77 b 1980 4% CRT A<V —3 3 ViBEARHE, CRT #
BEMtEE SR L, BEHLOMSTEHEIEL EDT2h DB ~V—v g s TEMEEME “MELCOM 350-60 1) —
{EEE»E{ k->TE, 2" WA LTER, UL, SRR 5120 T,
FORSEE LT, hidgfEEe a7 ML, DAK EEICE - SR LR S, FERDOR— AL —i 3
TR EREL T 272012, EROBEAAL v T, RESRTLE STHATEATE T ), (M BRI N T &7,
2E B R—FFL—3 3 vicflb - T, CRT ICEREIE PRI 722 BEeENBANEINE LT, KD=22'% b,
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