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Abstracts

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 290~94 (1978)
High-Speed DSA MOS Memories

by Kazuhiro Shimotori, I1sao Okura & Takao Nakano

Diftusion self-aligned (DSA) ICs are capable of particularly high-speed
operation considering they are MOS devices. The article describes pro-
duction methods, and discusses the results of their use in 4KB dynamic
and static RAMs. By means of all-ion-implantation technology precise
control has been applied to the threshold voltage of the DSA MOS ICs,
making possible dynamic and static MOS RAMs using DSA technol-
ogy-and having access times of 60 and 50ns.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 269~72 (1978)
Large-Capacity MOS RAMs

by Toshio ichiyama, Tadashi Tanaka, Makoto Taniguchi,
Yoichi Tobita & Yutaka Arita

There have been remarkable developments in MOS RAMs, with steady
steps toward larger capacities—dynamic RAMs, which feature high
densities and high performance, moving from the 4-kilobit to the 16KB
era; and static RAMSs, which feature ease of use, moving from | to 4KB.
The article describes the M538759S 16KB dynamic RAM and the
Mb58724S 4KB static RAM, which have recently been developed by
Mitsubishi Electric.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 295~99 (1978)

Semiconductor Devices for Optical, Microwave and Sensor
Applications

by Wataru Susaki, Shigeru Mitsui & Josuke Nakata

The article presents a general description of some of the optical, micro-
wave and sensor devices that have recently been developed by Mitsubishi
Electric’s Semiconductor R&D Dept., with particular emphasis on those
which have aroused international interest——such as the TJS laser diode,
the SAS light-emitting diode for optical-fiber communications, the PIS
avalanche photo diode, the GaAs Schottke diode and GaAs FET, and
the thermally sensitive thyristor-—as a means of promoting the under-
standing and wider application of these devices.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 273~77 (1978)

A 4-Bit, 1-Chip Microcomputer Incorporating an A/D Converter
and a Touch-Keyboard Interface

by Kazuyoshi Matsuo, Koichi Fujita. Kunihiro Yamada,

Katsufusa Isoda & Akiyoshi Hatada

The M58840P is a newly developed 4-bit 1-chip microprocessor for busi-
ness-machine control applications. An A/D converter, which is capable
of handling such values as temperature, luminous intensity, flow rate or
speed, and a touch-keyboard interface that has enabled the elimination
of contacts from the operating panel, are incorporated on the chip, which
also makes possible 68 basic instructions and a 3-level subroutine and
incorporates a 2-kiloword ROM and 512-bit RAM. Also discussed are
an evaluation chip, assembler and simulator that served as supportive
tools in development.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 303~07 (1978)

A 3-Phase 500kV 1240MVA Transformer for the Oi
Nuclear-Power Station

by Hisao Kan, Tsugio Watanabe, Tsuneo Tajima, Yuji Yamada & Eiichi Tamaki

The 3-phase 1240MVA transformer delivered to Kansai Electric Power’s
Oi Nuclear-Power Station is not only Japan’s largest in terms of capac-
ity but at 500kV is also a record holder in terms of voltage. The article
describes the construction and features of the transformer, and presents
the methodology and results of insulation-verification tests, temperature-
rise tests, oil-flow distribution measurements, etc. conducted prelim-
inarily on an experimental model.

Mitsubishi Denki Giho: Vol 52, No. 4, pp. 278~81 (1978)
integrated Injection Logic

by Masahisa Uchida, Takao Tosaka, Yuzo Kashimoto & Kazutoshi Mivamoto

Recently there has been rapid development of bipolar LSIs using inte-
grated injection logic (I2L). The article discusses the basic structure,
basic circuitry and electrical characteristics of I2L, and, taking as exam-
ples the M54823P IC for radio-reception frequency counters and the
M54860P IC for common-use blocks, discusses solutions to problems of
LST design.

Mitsubishi Denki Giho: Vol. 52 No. 4, pp. 308~12 (1978)
On Dropping Shocks Experienced in Transit

by Shigeaki Takayama. Yasuji lijima & Kozo Nakano

Investigations were conducted on general handling conditions affecting
the transportation of home electrical appliances in order to determine
dropping shocks. A clock-driven triaxial shock recorder was used. The
results made it possible to clarify, by means of factorial analyses and
statistical methodology, the relationship between weight and height of
drop, and to revise and refine standards for dropping tests. This has
been most useful in the rationalization of packaging. The article reports
on the occurrence of dropping shocks, and the process by which standards
were established.

Witsubishi Denki Giho: Vol. 52, No. 4, pp. 282~85 (1978)
The BCR10AM High-Reliability Molded-Piastic Triac

by Takahiko Ichimura, Takeshi Yamamoto & Satoshi Mori

A glass-passivation molded-plastic triac, designated the BCRI0AM, has
been developed and placed in mass production. It offers performance
and reliability comparable to those of conventional can-type devices.
Thanks to progress in glass-passivation technology, it has for the first
time become possible to assure an operational junction temperature of
125°C for molded-plastic devices of this current-capacity class. The
adoption of a new electrode structure has provided a current-carrying
capacity and reliability in no way inferior to those of can-type devices,
and it is anticipated that the new device will increasingly supersede
devices of the can type.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 313~17 (1978)

The Type MDS-31 Teleprinter System for Mobile
Telecommunications

by Hiromichi lto, Takahisa Ota, Shinsuke ichikawa & Yasumichi Hatanaka

Data transmission from mobile terminals has suffered from the dual
problems of extremely poor performance in terms of data transmission
and the unavailability of output devices suited to vehicle mounting. The
article describes a mobile teleprinter system that has solved these prob-
lems, and reports on the results obtained using a prototype. Specific
explanations are provided of the methods of modulation, synchroniza-
tion and error control that make the transmission path suitable for
mobile terminals, and of the thermal printer, which is suited to the
environmental and usage conditions affecting mobile equipment.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 286~89 (1978)

A Series of 800MHz-Band, High-Gain RF Power Transistors

for Mobile 2-way Radio Applications

by Wataru Yoshihiko, Yuji Kusano, Masaharu Koyama,

Masahide Yamanouchi & Akasaka Yoichi

With the expansion of 800MHz-band radiotelephone services, there is
a need for higher-gain RF power transistors, which are used for mobile-
station transmission and operate at 12.5VDC, in order to facilitate the
design of compact, lightweight equipment. Mitsubishi Electric has
recently succeeded in developing a series of reliable transistors that
offers higher gain than conventional devices. The new transistors apply
a number of new technologies, notably B* and As* ion-implantation
technology. The article discusses the important development technol-
ogies and the performance characteristics of the transistors obtained.
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Abstracts

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 326~29 (1978)
A Bidirectional Optical-Fiber Transmission System for
Control Applications

by Tsutomu Hashimoto, Toshio Takei, Wataru Suzaki, Shigeru
Mitsui & Takeshi Shintani

The superior broad-band characteristics and resistance to inductive
noise possessed by optical fibers have suggested their use for a variety
of signal-transmission applications. The article describes a bidirectional
optical-fiber transmission system for control applications that has been
developed as the basis for an optical-fiber monitoring and control
system and exhibited at the 1977 International Conference on Inte-
grated Optics and Optical-Fiber Communication. The most outstanding
feature of this system is that it achicves bidirectionality using a single
optical fiber, and that it branches the optical signal to output dispays on
two color TV receivers.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 318~21 (1878)
An Analysis of Wow and Flutter in Cassette Tape Recorders

by Masao Kawaji & Etsuo Murayama

Thanks to improvements in tape characteristics and thec appearance of
the Dolby noise-reduction system, cassette tape recorders have recently
grown rapidly in popularity for hi-fi applications, and this in turn has
ncreased the severity of demands for high-quality reproduction. One
of the most important factors in performance is wow and flutter, which
makes it more difficult to obtain playback with quality approaching
that of the source signal upon successive repetitions of the recording and
playback process. The article takes up the factors contributing to wow
and flutter, and reports on the results of tests and steps designed to
improve actual performance.

Mitsubishi Denki Giho: Vol, 52, No. 4, pp. 330~34 (1978)
The LODAS System for Automatic Drafting of Logic Circuit
Diagrams

by Shigeharu ito, Yoshiro Nishimura, Shinsuke fnoue, Reiji
Kato & Hisayo Nakatsuka

In the manufacture of logic equipment, circuit diagrams play an impor-
tant role, but the technological advances of rccent years have resulted
in increases in the volume of design work and the number of alterations,
as well as in the number of production processes and of errors. In order
to improve the quality of drawings, and reduce the number of processes
to produce them, a system has been developed that, given simply the
connective relationships among logic elements, will arrange logic sym-
bols on paper, and determine optimum routing between symbol termi-
nals, thereby automating the production of logic diagrams. Input data
for this system is retained in a design data master file for use with other
computer-aided design and manufacturing systems.

Mitsubishi Denki Giho: Vol. 52, No. 4, pp. 322~25 (1978)
A Control System for the ELEPET Standardized Elevator

by Yasuhiko Ozawa, Tomio Tanabe & Shigehiko Suzuki

It has been possible to improve the riding characteristics of medium-
and low-speed ELEPETSs by means of single-phase control of powering,
and to reduce jerks at the end of acceleration and the beginning of
deceleration, as well as to incorporate a releveling device for installa-
tions with long elevator travel. In both speed-control systems, reliability
has been raised by the usc of high-power triacs and simplified circuitry.
A simplified type of automatic lault-reporting system has been added,
and a highly economical emergency-landing device has been developed
that makes use of the energy of motion and unbalanced torque of the
clevator.
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€ Vop L ECHBET DL EIMTVE, 50528 Q4 & Qs
THERR X Mz [EIBEE eyt OWNBZRFLMET2@2 %232,

i FFa—4 |
] 10
e
> AEY AT LA(8KE Y F),
Ed

| 2LRTLT | %
- %
i3
ra
3 AT 2T LA(8KE b)
B 70

| SFa—& |

B 4. M58759S @ L7+ HEimkX

Vou Von

K 5. M58759S o tuzyud BIEH

@2

' IRy x
S~ AEYEAHCHLAULDEZ

ey Mg \.______—-—- AENIH LIS E

B 6. M58759S @ tuxyy’ BIEOEE
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P50822 Qp & Qr B4 toaryd MR CHLECERA I A T2 3D
THD, tuzaryd BHMOSRECOAZDDOEEA fi1ul Kk -T
Wi, torrud BESRECT 2 201K Vs OBERBTE
(T HRBERDZ, La LT OREBCHRERE»»DBET 7782

REAEC 2 VBB TE Rv, CORRT 2 2 00EREMET

L7 Vss DIER t50322 Qs & Q Tfrbh s, Qi 48y
L Db T-a BEHENLE, Vs s CHEXHT tuaryd
HEEw- < DEWEX 5, ChiCX - T toaryd BHDANE
TRBEEEN, PLMEIN D, ANEEN D BREME X N,

Qi 2 4o LT turrod HBOBMEL B T3,

CDE 5K tozyu) HBOEEL 2B CfFo it X b,
tua7u T ORI & BB LA TAREE & o 7,

2.4 iRl
M 58759 S oERFHERIK D E B H TH B,

RAS 54 b D 7otz MO TFHEE 143 ns ©H 3, RAS 7
ta KL CAS rotz BMOBIREE 7. «WRLTH ), EHIRE,
BIREE L b BREECHT 2/ETH B,

HIREMMEIEEZE 8. 1Rd, COBEBROITEAENACHE
FTHY, Voo BEOFHEME 25mA TH 2, LhkMHoTID
L EDOEHEEIIL 3B0mW TH 5,

SHIBHSE L %2 16Kt wt s17290 MOS RAM AL LD X 51 5

1301
110
"
£
= 90F .
iy
~X
¥ 70-
ANY
N
12
S 50f
0~

100 150 200
RAS 72250 (ns)

B 7. M58759S o RAS 5oz Bt e CAS 7otz B

RA R
8C Vpp=132V
% &0 Vpp=—45V
\S/ AQ Vee=5,5V
= .
20 Ta=20"C
0 Tpp& IsplaIC
IZHNATH &
100 ] ¥+l
IssiZICh 5
80
2 60 HhdsmE %
S
N +e&Li.
©
Rz
0 i
40
4 :
z 20
= 0
=
~ —20

1]
o
[=IR=)

100 200 300 400
Efal(ns)

8. M 58759 S DEREMILTE

KAERMOS RAM -« f7ily » | - 810 « FH - AH

ota B, MBI D RIFABERB b,
3. 4KEw b Z# 54 v 2 MOS RAM

M 58724 S (12114 §524), M 58754 S (TMS 4044 4H%) X # 31 #
NIKo-Fx4tpr &, 4Ko-Fx 1tur BED 285150 MOS
RAM ©$ 3, vo~tFpuil @ 5528 DEA & Az—y ORGEAIL
Ly, HERDAED ey BEE 15,5 WD B T LRI %,
T T T, M58724 S DEMIWIRRIC D TR~ 3,

3.1 WEHE

9. i M58724S @ 553 EEFFRT. ANE HHZHEIC L«
YOMmFREAT B & T B LAY KD LR TRE, 782
afs FHBIC I Y, 200ns, 300ns, 450 ns o 3EEIEAH b, s
HENE 250mW 53, %0 1 Kbyt 257099 MOS RAM
MB8751P & i3 2 &, 7otasa{s (% 450ns 2= 200ns T2 b,
vt H7 D) DEBBEB NPT A DR LB —B e L L 7%,
+ 5V OR—ERECEEL, AHNE TTL 2uiz43L TH 5, &
A1 T290 RAM D X 5 1K o0wp 2 BB 2 F, JoLwya $BVED
RETH DB EFH 2T wERTH 2,

3.2 xxyuL

AL R 10 )KoRT X 5 I 6 BEFHD 29w300w3 THB, &
T P50P28 1€ FLwosu B bouuzs 2L 2 ED-MOS Rk %
L 2o BATAZ /X T2 40, FAKER L% Soea K Xk
D F50822 D us—tFeotl EEFH - 2. % OFEE, $elto 609
BED tsuvizatsd TRILAT OBEFEEEE I B bk, T &,
TIE OECRRE - BN, Duaoh SHEs FOREEMES —B R L <
L 7cf& R, BERD 5526 @ tutad Kb T B T & HTE &,

3.3 BEtoHEA b

—feic MOS IC o @EsEERNHOFERRE, *ORNELFMK

B 9. M58724S 0 5,5 ER

&

=2 =
|f Vee ;
= £
____f‘"‘
GND
7 K38

10. M58724S o yxytpL
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Y7‘—’:~;‘? @
LF-—M‘?X i
QTH R(Qr QTji——f—![JQT

Vee
SR

¢ Qo

P S v

HPy 77~

32t

XFa—4&

37

/s}a-r\‘»ff.
o {x [3) O
=
N e
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11. feskEp 1K £y RAM (M 58751 P) o [BIREHERE

WD 5uvas OFHECKE (IEFELTw3, MB58724S8 Ttk v
s Feoin BT bsuvas ORERE EL, B Ae—u (T 5T
g MY 5 C & THEA RS ¢, BICEE EOTHRETT
5T & TEIL R FER L .

B LD 2 AR LT LSl onwCRICHE~2 . SO XD,
11. Lt 1 KEwh 227092 MOS RAM M 58751 P o [B|B&#ERL %
R . 2274w RAM % E#{LT2 5 L TIRAD 29y KEZ D,
11. @ Ewt SIOKMETH 5, Eolk #iE ATYPLL DUEd DI
FTCEL, FOEXE MB81IP TR Z2mm Ky R, EDiH
ZOFEBEREE» LV RELS AN, 1~2pF 223, s2UtL b
Foa REMTERICE C ORELZRRE/NE R 2even THELR
FhEza b3, 150~200ns d ORERHZET 2, T/, Lot #
CREAEBHOHL t30022 Qo DT TH B A, LEIEL LD AS
o2 DR EAE A tsutaa o bk v, 20k ®, Ewub i
O FBEICHBEREMYET S, 1KEwt 2857490 RAM Tl z o 1
WD o BICHEEL T3t 0T 32 TH 52, 4KEst 2z
oo RAM Tl &0 64 107 ) —Br L A BV HL, BEibo
MEe b, 2Dk, fdrE CEEBHRE 20T ER8BT 5~
FoRtouEREy ¥, HLAERLTLES. 1KEwk 22
71w RAM T3, 11. DX 5T Ewb #iX r5ov22 Qr 200
T F-a e EICEHRI N T, 2D kD, PuhHOAREIC F
-2 BMOFERIDL » 7 b OBRRIEOFERRE Ao Tnk, 4K
Ewh 285497 RAM ©z 0 5RFBAT 5 &, 3~4pF § 0k
BEEED 7022146 B AoTLE S, 2T, MB87245 T
HE 12 DX 51 Ewt RE F—r H & OMIC torrud 2T, £
ob Y Fa AT B LS5 LAk, COHRICELY, xEYEL
AEEB L AT E R bRV ORHHIC Cor SMOFRZETCA S, £
Larud E2HIC e i LERRD, AFIo8HEi ik Ay, As TFTS &
S L7, 2FlC I 1fie LA, 130 KEETIHAX
DY tuzryd BU YFo-5 ok a b, WA (TE,
Lo bEHEBNIREOE Db THD,

EEILOBE ETY 5 100 fiqub i, W ICEREED tuary
JEERTINEVSCLTHD, RIELALS K, Evb BRORE
REREB DT, THENTET TS b O%FFo T D THEE
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Ej}/ Sy Tras
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.C.
i

64471
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HED U
AT N
= z
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I
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I
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=
I Y

1 e o e e e e e i e e J
12. 4Kr,+ RAM (M 58724 S) o [RIEEHER

V I 5V/div

H : 100ns/div
o N @ 2v/div
:"5 H i 100ns/div
< 200+
Ry
X
b
ENY
~

1003 2 5 6 7
VeelV)

13. potasss OEFEEEAER U HEE

BT potan s BB Ao TLE S, BBt Dicd, TRED
#ho P EEECHRECIWET S tuaryd BEER S, 40
M 58724 S FIICERE L7z toarud R 2D Euh MEAJIE T 5
HBESEETH B, FOBEEED TEHL, k2 @o Ao
BhrEAN 200mV HNEEET S C L %R L o

PlEo X 5ic, M58724S CcixEBHER oIk, BMEE tu
2727 OEHATEELF M 5 7o
3.3 =k

CFEHIL e rotazqs OBIRBERFEL, HOBBOMER 13.

CRT e COLXSICyotanss ktE L, BREECLSZTD
D T i BRI SR8 b 7c,

Lt 3 v

Bk, fFENR AR 45y TH 5 16Ky d1F295 MOS RAM,
B AKEwh 285192 MOS RAM {02\ Tk~ 7eo AR
ORBEIMBETH b, BLSIMROEPRIFETH S L EbN
w5, IC 45y KEWTY, B 64Kt wh d4Fzwo MOS RAM
R—IFCREXND A PARELY ® 2 BB OEITHD TR
TH B, KB IC x5y CEEONABRTH Y, SHL B
HiHE D AN A bR Y & S RERIEAED DT {THS 5,
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A g

4abesybh 77y 7 oA oaareEa—4

—A/DZARET, 5<'v?’-#——7ﬁ——l~“4’>$<‘71—— N —

L % & » &

B 5w T, 2 oflifgo 10% BERETRRTHY, *
DO 12 BEAHTRER-cH Y, B 121 1 THEE 12
272-2 TR E N TH L C e RE AT S 5, C OFfEEIKIC 2
12030ts" BV LIS, 2120 0ty BAFERIIERE <1, CPU
DA 10 DI EMA T 0, Liddto TR D RS0
BRI O PRl D BT b D CTH o7 44 CPU itk 8
Evt THETM, 4wt b OBRHREMTH 5, BiCHTRHE—
D F57 O CPU oM 3x8y, FUEBO—H% T 5 212
03vba—a AHBIL, HREMR LA ~ KT S NCEBELLD 5
HBEBGMEL T2 b DG T 2 BRICHE L AP %
BRECET LABHEI N R wTH B 52, 1EEAzEDT 2
v DIEFEAH W C A X h, HEOMEBES L e r s e

WARTHEROM &I, HoRER 2100 D4EE o2t DERIC
DAY, SIS R LR & ISR oK L
T &8N D, FHELE, COMBUMCELE =400
VFwT 21200vEa~2 EFIRE L 72, BICE < D 4Byt 2100 HETHEE

ENTVDLH, SE#ET2 bR AHNERE LT A/D 28,

RoFt——F10822-2 WHT 2 bR TH B, AL TEED p—Foz
7» Yotz PEREEE vnza, RUEEDIGHICDOWTH~S,

2. AEy b OrFyT 42030 E—F

2.1 @ =

HAE D SREE T 1L, CPU, ROM (Read Only Memory), RAM
(Randam Acsess Memoly), 1/O 1872~z H#, 20w0830~2 %
&y Duba-2 L LCOMEHERE L A BICBERER 0wy 2T~
T 2uFw) WHH L & 90507 210000ta—2 ®EAX,

ATREEREE G, MikktEAE & B O F L b T (b A X
NTwb, ZOEFEONFEEE LT, &b 21200022 28
EHEN T3, TN ZROIBHERCK LT, ThrkEhg
D 24200v82~2 RFET 5 TH 3 525, REMNAERHA bEFD
Bt 21200022 FIAL T2 0Bk cH 5,

HEDLE, RS I LTS BBERO L ook E RER
ELT, HIl =F ohcldl 5 7rod BEREELET S 210
I0Ea-2 DHWHE BB LHEEH L, AD 2ui-2 #NT 5 4¢
wh 9uFwT 212000Ea~2 DFIRICEFE L7z T4y 9uFuT
?1200vE2-2 DHBRFPET 2 HE L VRO T L ICEE L Zeo 44
#2000 a~2 DEMHIC YL - TH, WICIUEY:, &EtEsSRH
Hiehd,

CHACHHLT 3 70, FROBREORHZEM L T, RlldkE %
HEDTeo ThDDL, 55euin @ 7r0d A, KB wRFRE:
EHEEIT 2 M) At & &, AR IR KL AR 2,
T votozy KEAL TR, DuFwd L5 p~Fozy OB HT

* e YRR

ﬁ‘*ﬂ%ﬁ*ﬁfk B —* -1l BB RS- MR H BB BT M0 B R

Bohd X VECEER T 2 &k, Jod562507 BOFIFEOR

Lodcw LiEdHs ke LAaBRERGSARE 32 C & 2B
L7z,

2.2 o~ F T O & HEE

M 58840-% x XP offf Exr % 1. I, 2D Jows MHE 1. RIS,
%A Jowo &, 4Cuh @ Az SHFHRLKEEE N, 7-2 O

BT RTED Az B LTIFbNE, filffifaE, PLA (Sods

I 0BwoTLA) &L, Az BEH AR HR e ITHGE A2 R

FH L, cor ek h NBEEOHIEE PLA i e s C

ERTED,

F 7o, WIS X 0 BT 5 20 T T Da SRR
PHLIL, ¥, 8 Az 2 3L I XY, —@ED
MBIGENI R KE C L,

M58840P DI E @ dzazy—vau i, HALIT & SFHDOA

#*& 1. M58840-x x xP o#h:fEifEE

I & 8840 P
W oH N \‘;‘ M 58840-x x X
7 2] “+ 2 P+ + v i E/D MOS
i % R 68 Hi

[ - S R T (1] 10 s

YT A F Y FRF 4T IB (MR B

7w oy 7 ¥ FH v = W (CRXRZ 1y 2 74 A 45D
AD = ¥ S = % M (BE » FISF v i)
ROM 2,048%9 E » b

RAM 512E€ 9 b

FoFFr— | 15E» (FoFF—q4 v ETa—2NHE)
A Hh | #—-1S 4¥ 5 b X2
#H— b K= 1D | HE, b
H -+ S 8Ky }*
(A )]
H— D | ey b
AMDETE | -0V
A 8mA/— i) 15mA/F4 A2 Y
- YRR —8mA/¥— i, — mA/F 4 —_
IO I 157
L #ol -1V
-3 v 7 — v WEYFTIRF 57
it 2% i 9 | 250mA (EH)
B i i K | —10~75°C

* O RIBD wRIRE MR B IAE
* K8 LED BB P fE
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RAM ROM

(128 X4y +) {'\ SK2(11) . (2048 X9 KW })
, o] sK11D) 32
op T skoan | |y 7um| f2T777a>
z wams || ToF
e | W YE) | X@ ——PC
F—s2R |[JvoazAjlLex 4B ICPS| . ; Y JFCx ’PELI ! °
PLA @) @) cv | U Y@ | x@w @l 7 P LEUEL:
P’ 4 N WEES~— oA
4t 18 4 4 1 $1 33 34
[}'x]‘él's_/\'z
(4)x3

Ts e b b1
vezzallreaziveas TNT
V:/'Rfslg l'?}b'}"7l/7‘b“l I'?}b?jl/ﬁ'*}'l /0(3) = H(4) ) A A
] s

a 11
- bs(s) PR | D/Aas e’ #— }D(D)
15 VREF(DA)
A RN SR N Y N N Y N
{ Vop Vss INT XN Xout $7~S0 K1a~Ko VRer D1io~Do iiﬁ
e o o o e e e e e e e e e coreee e s s e e e e . e i e S s s e T i e S i il
® R E PN sAyY F— S H—pK A/Dasi—24 HK— D
1. M58840~x x XP o Jpws 4

M-tk W fTbhd, Al -+ & LT, #-+D Q1 Ew1), HAZMEE O RAM 0> F-2 WA X DA% b DICT 5o
K-t S(8Ewt), 7Fod AN d—+ & LT R-+K (I5Ewt) HD, CoBEMC Loz HHicid, ALU OEERERF T 2 LozaA,
f-tD &, 1got TG AMIEEFTS € e A3TE S 11E Fufisyloaz & LCEDLIE LgzgB, £-+S KX HHNT 7
wh KD fi-t T, Cot EERFIB LI22Y KX W fibhd, +- -2 #{RFT 5 Lo2gE, DA g0 Sz HEEET 5 Luza
BF 2 F 20— D Fow BB E LTS & X ), M58840-x X XP H & vozasl, vgzaH & vozzl o Euififuz TH 5 Lozl
KX DHIHENE RE 21oF RED Au 47 &, AW as-s2 D BH3,
Fab CEHE NS, —15mA OERERTEEN & RLRIBI WL Jodsenmua B TEy O 2H hYoa &, 4Bt D R-D HRE
FOREREERIIT 2, f-+S W&, HAORKCE 8Lyt % 1 BIL, S5 Lozs KO EN TS, 2390 % 3RS, 4iu-7u
AJIRHC L 4wt T2 IS 2 A f-+ TH B, v M LD 325000  SBETHAEE LT3,
ez DHFP, NI SeF L O Fea DLV CEHEN D, § 23 & %
-+K i, 15w @ 770d AJ) -t Ty & Ewb T 2T 7F0JT- M 58840-x x XP % twh (% 2.) &, 1#E@marEikc (1
2% 8wt O F4vaL (HECEHRT S, o fi-tKic, D 77 FEM4 06, 2GS 4, 3EEMA ) MEEh, KO SR
0dtut ® 2urt— BEfT LD, Nnd,

Fog YU, ALU, z+o7 HIEEE, 7-2 BIERE, F-3 (a) Loz MEEmS
PLA % Loz IcX D EfTE NG, (b) RAM . 3z A MiEEGS

ALU @, INELE fooustut & Fousdul, 25,7 FIEREE, 2 (c) RAM pruzfirdy
ful OFHHERTT 5. 2o HIERBE F-5 OFHBAERBEEF, (d) ®EHEAGS
F-a Hilg, F-2 WEEE, tut BER Y, thfho vozz iy (e) dFa LS
WAHEE L T lEE 1 DIcih e g2 b O ThH 5, 7-2 M (£) twb BEGS
PLA X A€yt @ 7¥246L-2 D F—8 % 8wk € F2-F T3, T (g) HERrHime
o PLA 1, 16 flo AND FRBE[E R & 8 > OR SRE B %6~ T (h) ROM rFL2 @y
MlanTe), £RCGHRE TEREOENICE 5 7o-4 R HEHK (i) ADavi-a2@ms
TECERTED, (3) AHh@ms

Loza &, —D 4Eub 2fo0T0ba-a KR E K o T (k) Zoft
%o F—afifualsaz (Bl F-aftoa LT 3) ik, RAM @ »¢ M 58840-x x xP @&, Jodss WO ROM AW Eh, COk
L2 2IEET D Lo2a THE, RAM it 16 BEEMLD 8 DD J741L ¥ M 58840-x X xP o4k, J0d562597 PR HiFIT 5 7K
LB TED, T07 2L FHO F—2HEEEEY 1 DD F—af( WCRTRE % #70,
v THER X AfT9 7, F-affva D J»qL 8E Lwb ZHED (1) #EHaEsa TR
{AFAI-F HIC X DBAIAIRESE L TWw B, F—afquz & 2H%ED, BHISREG S L X L DO/ A THEHEO R L HBIAREL L2 b DT
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;& 2. M58840-x X XP o £ &

g;qu SRt LA Ll O b fig Ay FHE|CY ﬁl AL I N # it Axy 7HM |CY
TAB 1 1 (A)—(B) — — (SM)=0: (PCL)e Ls~ Lo
TBA 1 1 (B)—(A) - _ B [ 1 (SM)=1: (PCu)«F1s -
v | TAY ) 3 (A)—(Y) e — (PCU« e~ ko
v [7ia . S TRy — — (SM)=0: {SK2) —(SK1}+(SKs)
7 | THA 1 1 (H)—(A) - — BM L[} L PO, Pt o) -
“h~b, (SM) =1
# | TEAB 1 1 (Er~E¢)+~(B) (Es~Eo)+(A) - - (SM)=1 : (PC}Ex, (PCLY- i~ o
M | TEPA ] 1 (Ez~Eo) 7~ 7 HiPLA—(A) - -1 & Pen e &
(Y1 Yo)=0 (A)e(Js,J2,J5,Jo) BL 2 2 et B SM0 -
Bl : ;Yo (A5 35,00 _ 1] 0 sML o la| o | (SKe(SKi—(SKo—(PC) _
i (Y1 Yo} =2 (A)e=(Juy, d1o, Jo, Js) w L (PCui= s~ b, (PCLY— i~ [, SM=0
4 {Yo Y1) A (X, I, i3, Ni2) (SM)=0: (PCr)* s~ &4, As~Ao
XAL 1 i (A)=(L) — - 7 | BA 212 2 (SM)=1:(PCu)«Fis —
XAH 1 1 (A)«(H) — - (PCL) ¢ fa~ L4, Ax~Ap
R (A)=(Mcom) ¥ (SM) =0 : (SKe){SK ) (5K} —(PC]
AT D eV (=0-2) - il (PCw)—Es
1/ x| . (A)=(Mwon) _ |, |BMa 22 2 EZ;;:QW b As~ o —
4 (X)~{X)Vj (j=0~3) ]
% A XAMD j |1 | torg | BT (Mon), (V)e(N)—1 (Y)=15 ~1 & e gztijii 2, As~Ao
< (X)=(X)Vj (i=0~3) .
A (A} (Mom), (V) (V)1 4 sLa o|a| g |POWhemh -
@ | XAMI j 1 tor2 (Y)=0 (PCLY¢= L5~ R4, Az~Ao, (SM)=0
4 (X)=(X)Vj (j=0~3)
p—t ; N D — — (SKz2)}«{SKi)}«(SKu)+(PC)
BMLA L i3 3 (PCu)e 210~ L7 -
ﬁ LXY x,¥y |1 Tor2 (X)e=x (x=3~0 ) PLECHIRLY - (PCL)« s~ Rs, A3~Ao, (SM)=0
M Moy y=15-0 RI ! 1 [(PCI-(SKe)(SK1)—(SKz) (SM)=0 —
[ Lyt @Bz =0 - — RT 1] 1 |(PC)~(SKo)-(SKi)(SKe) (SM)=0 -
2|y L] e |0 (=0 - RTs 10| 2 [RO-SK(SKIsKa) (SMI=0 | sAfAxy 7
4 | DEY ] Tor2  H(Y)e(Y)—1 (Y)=15 — 7 ; ; & —
LePS & U] 1 |(CPS)ei G=01) = - DEC 1] 2 (@O (c)=7
LA n 1 Torn (A)—n n=15~0 - A (CH=0: (L{Ci~Co)y ot
AM 1 1 A=A+ (Mow) - ot | B ! VG =1 5 (HICi~Co)) et -
% | amc ] ] (A)«=(A)+ (Mwm) +(CY) _ S/x = (C2) =0 (L(Ci~Co})«-0
(CY) e — » | RHL T o= nicimcoeo .
s | ancs 11 erp [ (A)F (Mam)+(CY) (cYy=1 sml | (=~ L KOAJ ED/A
(CY)mxr i = Lojera s 3 35— 7 DA B
& |An 1 Tor2 | (A)«=(A)+n (i:;z;;;iﬁ%() - i $71 ] Tor2 . g(fjp':(oz):
4 Wy 1.0=(Y)=14
. sc ! ey - S 4 cpas 1 R B
RC 3 1 (CY)e0 — R Tty DB
y szc P otor2 | (CY)=0 - CPAE i 1 CPAS DIt £ #67 -~ -
N CMA 1 i (A)={A) - - SD 1 1 (D(Y))+=1 (Z)=1 0s(Y)<10 — -
i};-?‘ SEAM T tor2 | e (A)=Mwr) - RD ] 1 (DY))e=0 (Z)=1 0s(Y)=10 — -
X
;:;5], SEY y |1 | tor2 | —— 4| & |szo N IR R (D(¥))=0 —
(Z)=1os(Y)<i0
£ |SB i ! P Mot §=3-0 - “1] | osas 1 1 | (81~80+B (Ss~Se)ea - -
4 |RB ! T Miee)—0 §=3-0 - - 0SPA ! I | (S1~So)-F— 7 HIPLA—(A) - -
g (Mjwom)=0 h - N -
& | SBZ j L T 1Y - S — — OSE ! ! S—E -
K =350 @ {01 (A)~(S51~51)
o LB 1 ) INTF 1 — — IAS i 1 ! Aciz=] : (A)e(Ss=S0) - -
i | DI ! P |INTF0 - || " [cis ! 1 {(S)-0 — -
& g v
;:; INTH 1 1 Accept INT="High g - CLD f ' (D)0 — —
INTL 1 1 Accept INT="Low" - - CLDS 1 } (S), (D)0 — —
ol NOP 1 1 No Operation - —
Al Lvyaza DP: F—z#4 vy < T F RN
B:LvsaAsB (vezgX, v¥R2ZY, VEAFZ THKENS) LT 7R
CiveagcC CPS ! 2HlODP eCY BT 222 L L 2 # Vo ea B
E:veasE PC:I7oursanmeyy + AN
H:vzzsH SK:zxgyz OO0 ape s LN 25T
Liveasl CY: %% )—757 VT ATA T4 P AENT LN L DDy b A
3 Jivrasl D:#—1D
ﬁ XiveagsX RIDEE (S |
Yivyasy S:HE—-15
Zivyazz SMIy7n—Fre~F, 79y 77uy7
4wk 2uFwd 212000 a—5 —A/D B, suFF—fi-Frueoz—2 W— - FAR » BEM « 1L« 65 - 40 275



LZ O e \‘
LXY 30 | F-sA 2 83015 HE
LABO TAM 1 «eeeee (AY—~(M(DP)), (X)«(X)Vn
XAMI 1 coeeeeeer (AY=(M(DP)), (Y)=(Y)+1,{X)=(X)Vn skip if (Y)=0
B LABQ -+ LABO ~ 5k

00
10 10~1F
20 )?~a§&
0 30~ 3F
7F

2. JrqL5F~5 HEHEER

200 2741 RAM) 303~3F; & 104~1F; D 72 %, U
a2 A B4 L CHEZT 30T, Jodss X 28y a5 FRCHEE
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B As HTERTHT L C L IBRETH 5, Si D As OHEETREK
W As R C &k i BN L, 102 em™ B _[0> As & TRASH
B EokdLBEPL TV C BB RUCHON TS, TDLXS
BB R BT B 2 0ic, RO X 5 AILEEREL L =50 2R
EXhTns,

D:f.g.h_.Di ............................................ (1)
D; ik, As iEREAHEOEMERERETH Y, K THREIND,
4.08eV
D1=24€Xp(— k'_; ) ...................................... (2)

(1) 1, f i As O HERIC X 5 St ZEAL oM EiIcR T
DM OMERHTH D, h & As DIEC SEIC X 5 PIESIC

Jotx #RETL, S V-0 OhnEhi b5y
24 BEER BRI NIE A b A v,

286 * JLHLEYEDT ** LSL B tos

B 1. Sifi~ qhy AL As Ol
(8) #Hou®?) 1A EAR-R & DHEVEHIC X JEAS T

- As¥—Si
e f ' . 50keV, 1X10" ™
1X10 em e 1000°C
Y £
{238 i
102 Ef Aoy 102 % 4+
le « o o measured
ey, coo byBS.
— calculated
e D=f-g+he Di
S L1 —emm D= fehe Di
= +
Z i
£ o107 |
§ - T o\
= o o\
& N o
O } A
> - 1 \
@) i !
O o 1 4
7 t i
< + |
100 |
- =0 20 { 60min
o ol !
- i i
- i 1 i
| | {
o i i ]
{ {
L ! 1
Xit X
. ! : I 101 ! L o L
04 0.6 0 0.2 04 0.6
DEPTH (um) DEPTH (um)

B 2. (v AL, BB LZH LD As
YLRESY, BUSEME & SHEE OLL
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Ve

ERT IO MEFENTH b, Fi, g REBIEC F-3 s
As B o522 %TBRT 5 & 5 Hu o =5L91C Xk BIEIEHCH % o
3.4, Dlkyk~7 As B OB BE L CEEL
e As DILEIRET, ERRR (1) 0BE%EL, S8E As o532
2 BEOHR g 2B ANThAR I TS 2, CDX5%
TRHREO & As IBEDTT#3R® 3 7o, IROIEHTR D4R
2_20DOX] e (3)

% Crank-Nicolson JEic X 2 b8y HBEUCERAL, RO %8
% % Te DI HERABEMHE (SOR 1) % F v CEIEF % 7T - %o
2. DIRBUEBE, ASIMENTROHEFRERLADIDOTS
o HERIE (1) DILEIRH A V28Rt Hh b, S As 253
2 BRGIRE B A7 WikEiRE e v 2 5550 CH 5, AT
TEHHEEOE S BAEEZERL T D, EANE «; ATl
EBELEDLD I EHBH10 % LRI E>CnE, 2D 2al
~vay BEIC X DEi 2D Az B, BECHL, B0 139 EX
LR DEAGEME ro-L R OMAR ERET S LR TED X

1011

1071

10°®

10—14

10718

DIFFUSION COEFFICIENT (cm?/s)

10"]5

T snxnul T ulnul T ll[HHl 7 "i”“‘ T ullml T u!uui

10°V L :vhml : uuinui el ulumi o Loy
10v7 10 10w 1020 102t 1022

As CONCENTRATION (cm™2)
3. As BRI OB B IR AT

(a) (b) (c) (d)

(@ )
4. Ast EEATBOBEE E 2 KN BT A o S ATE

SIH 57o

2. 1.2 BREMCRETHLENE

BRI 5uPag © 1202 ICBE R ERED As ¥ 14 1
AT 5 &, FAEBRIBRESEeCIERELT 55, 1,000°C HEED
FR CEUEL S % L IERMBAEERIL L, As ZHTE Y S
5T EBHRLNT S, BUEOWECHIET 3 2 RN R ELE
SLCTICEFET D, R4 13, As* EATHEL % ot [BoES
FHECRIET BB L KK, ZhEh oS ICHEE
ND 2RRBOBBETHEBHFEYTR L d D TH 5, (a) ik
Ne 00K, (b) i dry O AWK, (c) & wet Op 2AWE
TR L 72 b DT, 7, (d) ik CVD SiO; CHEABRE - 7
B Np bV KT 2D TH B, —Jj(e), (I)ix Si~H
B As EEAGT, EMO 500 A o SiOy Ea L CHEAL, £h
A Ny RO dry O (FCEUEIL 2 b DTH B, A g
TR, BB -0 5 2 RRNEATEE L, BERERgiT BT
L@, F 7 Si0 WL CHEAT B &, SiOp thod 0 D oty HEA
HRCERT 5 e Bbh a0 ERR oML T LA r B, &
7z, CVD SiO, T#i% 8 5 &, EARMM® Out diffusion % [)j
¥, REGOFEHEZMEL BT LRTE B,

DLEDKE 5-2 % b 2ic, BRMEHD rsovra © Aox—vu
2 LOHMIEE &Y, BEAE -2, Tzua BEK Sotx ZHRL 2.
T DIERBER U0 DL CEE Lk 5o Jitk 2 £80 X {18
LTEBTEDLLSIC R,

213 Asx3owsickds oo LELEE

1202 LM UBERE by OflfEE2 B L E &, Hic A2 HEIK
SLTC fr DIETF#FL AT TARL, Vewo OIET, CB EETHM
DHERIC L 5 EGHEBRORINE &, EEEEHT rsugaa OfhE
A LEEDEFERO 1Dk 5,

HHROYVEHAC 1292 Tk, B5. (b)IKFRFT X 5K 1508
LR LR BT D C LRAVRETH 520 ChIT, D AMEEDE
T 2 BFYD Si 225105 A—2 Ao Row O HEEE BT 5 &
DICRT 5 LHFENT VO, FEL, 20 12,2 LHL
WRAEMZ 579, As 1259 OBIFEAFRARTH Z LHH L.
HHEIC As 1352 TOMLUIHLERZHZ L, A-2f Wp o
IR 6. IRTBIEA D B T & 2300 o oo PO 8 13X 124
APLHL, HLLBRARALZREEZRL, EOHE R LM LER

(a) (b)
5. As 13wa & JuIzwa D Izu2 ML USROS GEEH

HER) (a) As 1352 DS (b)) YyourzwaDBs
(R—z2 B =FNhd B AKX 3)
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0.081

L M:’ . "PUSH”
0.04 o' _‘!H'l:

[} (,ul'n)
(=3

~-0.04

—0.08

Wu (um)
6. As* [EA®D 1392 LI LA L -2 IO

TIya74Y

E:TIwaMmYy—F B:~—2AMY~F C:avsasiihy—F
(a) feskemie (b) HrEpss
7. IAMSER O o1 Piul HEo g

FEWL FHEA)), BOBERBRAAIEERLEL b &%
R FHEB), Eic A2 1F We 28 A Y, 1302 BNALE)
RARKE B & A~ TR E NS, JLoa, 1202 WEEHAE
T2 FHE O)o Fixd -2, 13wz BKEHETR LW ISR
X 6. IRTHHRAOFHHIICE T, Wi DR 8 BE-TED
BHEZHOC L ERL TV D, L, EHTNEAE As 1dod
A 1208 TREEALEFLAE =2« Loa TEEEE LN, FH
D Wy OFiE (015~0.25 pm) TH 1303 T iA A, FHL G
L LBt 200 A LUFC, Az &0 5~10 % BIETHE LT
Hb, K5 (a) I AstV A 1302 D 1392 LU LR ERT
BHEET, 1zoaMLHLARREE bk, EHELIE L

D828 DAN Aob—Fo2 B HRE 5 C LR TE, FEEIREOUEM,
Brg DY ARHTHE & 72 o Teo

3. ERHMEHE

R ECics»T, 800 MHz #E ki) ooz @ v1injo
2 B UHHERGFHC DV T 2 ORER IR T & 22, b DRl
% FH\ IS X N 7 800 MHz Hi Bkl rsvvravy -2
MTM 128 (900 MHz, 125V, 1W), MTH129 (300 MHz, 125V,
3W), MTH130 (300 MHz, 125V, 8 W), MTH 063 (900MHz,
125V, 14 W) OEIEHEE BN L 2 OREEEIE~ 5.

8.~ 11. iF, zh o 800 MHz #; psuoza O RHE
ERLAEDDTH S, CNLD F5uP23 BT NT 1309 BHIER
FALTw3, UTF& psuding OFtEE HHICHN T 2.

MTM 128 1%, 5W H 2wt 10W gl @ FyFsqF BHELT
X N Fe psuPra T, Vee=125V, f=900MHz, Pu=025
W IC 5\ TRIHE Po=1.2 W 23 o, THITRNE Gpe=7dB &%
LTw3,

MTH129 (t, BT S5W H2Wik 1I0W tuh @ FoqJ BHE
LciEtx e psupza T, Vee=125V, f=900MHz, Pi=1
W ¢ Py=4W L, BHFIF6AB L EARLN TS0 WIHE
J1b 8W LI LMD TE MU TEY, 10W tyb ® FoqF L
LTh-HaaiEd Lk rsudza TH 5o

MTH 130 1%, 7o5F HHISW @ tu ORKERICHET L ¢
5524 C, Vee=125V, f=900MHz, Pu=3W kT, b
=115 W 258 b, EIFIE58dB #H LT3, COER 7uF
Foqa OR%E EELTLToa B e cidad o T Eat
TELLZ ELERLT S,

MTHO063 (¥ 10W twh OB LTEEN Sk t5u92a T
Vee=125V, f=900MHz, Pn=4 W L5\ THIET) Py=15W

DiERD S, =2 L B, 12,2 1C As 14 AT

R . o o 2.4 e e 100
W EEREEHN bsuvra OB Sotz BIFEL, },fégg’M%Z et 10 }‘69:025’1510}4 Tty aiEn 100
Tt e = z
EHFUEORIEASE & Y L LICORDIL 7o L 20p Veem 128V e ' 8| Vec=125V § R
HEINE. Z T 0z QV._.
2.2 hiE&EgE g 16 160§ % 6F e 10 g -
BRI t5u248 @ 303 WEEE TorEs T, A 2 2R 5
e £ - . R R 1.2 -40 N @ 4+ +40 &K
EPPEFENEZT DT ETH L, 1302 Y=F{uidoauz e 3 g N
v « ER O d= y i S - a
DER, & BRI EAROERAEETE, »D a2 08 20 2 J20 O
PEYC BB TE B X 5 RSN R A LT~ 3R 0.4 1 . : 0 o , : . . 0
. - A o 01 02 03 04 05 06 1 2 3 4 5
LR, R7. (a) WRTREENAED 2a54X AHEP Pin(W) A PinW)
AHEEEL, H()IRTEIC L. ChEA-2, 8. MTM 128 [ JI, JLoa#) 9. MTH 129 H{JIE N, dvoa %)
I3w2A351R BC 12wa85( %X S AL b DT K~ AT %~ AJVE IR
BY, KOE S HRRAE BRI 1 -
s P— . s . o Te=25" I aiEH A, P
(1) 303 @ 1l1zuafst K 2HED Koo doft % /igégMcHZI v 2 };§§05MCHZI~ v #E
s — e e . 12} Vee=12.5V 4 Rl |
PR 2 C ERTHEL A D, 13wa RoFaudo(P D Y “ 100 = 20F Vec=12.5Y 100
—Fousnauz FARICHA~T 70 GRISIC ISR X ¢ 3 s 1o} o £ g o
T EBTERL, T: sl leo g g o t;
(2) 2uLog, -2 BHEERIGEA RS 0.51 ﬁ & 5‘5 &
Wi . 61 40 : 140
PF 1T, 035 pF ICEM X 23 € & ASTE 2o Tw # " 7
2, A-2 BREA RN L5 pF ki, 16 ar 120 120
pF & FEBSICIN L b7, 2 e 0 10
o 1 2 3 4 5 g 10

(3) 12waxas(E it MOS 3u57u% ##lAL, ~
—2RUFAUIMP D 1udoava R L7 2uFudte
=2 FRENICHAD C ERTIREE Ao ® 5

AFEH Pin(W)
11. MTH063 1% )1, aLoa k)
- ANk

AHEBHPin(W)
10. MTH 130 735 71, Jvoa %)
8 - A
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%8B EWTE, WG 5.7dB %+ 5. < OFHEOfE I 400
MEz $ @M@ rsvvaa OFHBC IS 2T b, Hiw

TN B2 R L T b,

DLEMMLCE X 5ic, Thio 800 MHz Hig M) ¢
Sut2aul—4 [, Iz BHGESEEE MBI v, W
NOLMMD THCE DR EH L, Lt Hd 28638 tsovza o
et KR L2 BNz a2 5 b 0 Th b,

®| L @4 rsouzs ORKER, BN vk 0T
Do THHD P5uvAs ABEHMMEHO 2 ®, ERIVEEER
Voe=125V ¢ LCTw3, FAINLD tsoira i, FikLAE
RO LIFORHER A LT 5,

(1) BRI  Vee=152V, EHIHITEINC 35 T IEE
KoOBR VSWR (Ghif) itz 5,
(2) 1202 40E CEH B, fszo-1 O X bRy
TH 5,
(3) MTMI128 #fpx, AJlic MOS o504 % L (ot
oz ZHAEIAE A L Tl b AT 1o—402 BE,.
e 8 3 DI HE i
(a) $EflEoHTH
WICT B ERTE B,

TWADIE DT e TE, IR %

e

(b) AN 1oC—dua DK E WA &, :rll{\f Bkt /hELCES,
GOHEEH L, MR OB W BESIC R - T b,

B 12. x MTM 128, MTH 129, MTH 130 % Ji v 72t J15 )
SW oM IR OIS TS 5, c DMBEICGRT X 5
FEBROEFNETHHIC A>TV d, COEBKICIY, =850
MHz, Vee=12VANEII 01 W THIES 8W, B8 Loa %)
U N I E (I

S

800 MHz B EMEHITEFNG rsovvrsvy—4 - H - 20 - /L -

Py -

14
. T¢=25C
= Veem 125V
3 121 f=900Mi: 4100
~— R IEH —
L1 ZouT =500 = o *
E 10t 7 -(80 %
;% 8 160 ﬁ
R TR T ——n
# 6 {40
o+ Vi "I n
Tree 4t 20
'LCal
I .- 2 : : : 0
L1]#0=500, 1~0219Ag|L5] 20 =380, [=0.1021g % & N @ Zout (@) 0 04 08 12 16 20
L2| =500, (~0.023g L6 Zo=384Q, [=0.1021g MTM128| 4+j10 15—j24 AHEH Pin (W)
L3} 20500, I=0.1264g L7 #0+-30{, [=0.1861g MTH129 5+ 8 71l 13. MTH 130 A~z Bt 58
L4| Z0=500, /=0.0881g MTH130! 3+] 8 3-j 4 = Suoa %3;_ ;f%ﬁ‘{i%fé;ﬂ,
FE) L1~L7 RFY w7k PCB:&r=27
F7 AL H S AWERELES( T ¥ 54 FCCLFG) A» T Halifs pf
12. 850 MHz, 8W /) 45 6] 24
Blb, Tawz ¥ tsodag KDV TR, -2 BHl 58
5 1. 800 MHz WMD) tsuas ORKER, BX 23 DA THH L e it 2 /i 5, B 13. i MTH130 © .
i 3 % R BEMIBICRITEC C I CRBIRIES BUSE L 7R C
R ® W OIS (B ) b’l‘ﬁ} Hb, BURIIFEBRERCTH O EAT UL CRREREZATR, A
E v [ ‘(f\) fi”f (IC) - (Té) (ml’,g> (I’“; o } (Vc; (cﬁ; NEH 0AW B_LCREEICHIELBNFNE 10dB Bl 1 k45w T
LAY | (W | O W (W V) | @ o A e e o .
- BCFHRAAR DL —REIC R—2 BEHICHE T2wa BEICH O
MTMi28| 35| 4| 7! 05 5| 175] 11025 900)125] 4 IC B TR E SR TE D, £ AU T2oa SEHIC ST L
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LEBBAI NG, SHEBVEL 2 "2 ) bsuTaa T b 0R)
MTHOs3| 35 4| 171 4| 30| 175] 14| 6 | s00|125| 45 BC X DESHIEAE LN b D EFEL bILD, L L -2 T

AT U X 5 1Bk vrozu2 S IERRAIR % X% 3 7 0 WED
Lt HER S 2 L bR, COMER RS 5 720 I B
HYZ IR X SRS TIEORM B BETH D 5. BRATHE 1302
B, Nz BHIOBE RO TR v,

L T U

800 MHz #E5E) i BUH MBI rsvtiza B ou—2 i fagEE
L7 o BEABRT &, AEEHZ TS o 7 BSRHEc D v
Tik~7co T HOFEN,  HuEHE 800 MHz By ey »
50022 IR b F — OB EREIHI psvza i bIASHERTE S
RPN TH Y, SR oHiiffoBEFREZ XY, HHEEES
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L& & 2% &

MOS xgy DRFEAL & LT 2 HERTSE, G - Joex
M OEHT ORI X - T, BRE LWEETHED bh, TEHOM
CAWEER (HEM, MRkl e EEEEY, AR wilik
LT%&7%,

MOS &y O, ic 4412wy RAM (Random Access Memo-
ry) DARBEIICDOWTHD L, 1 507 B b D Lot BOHMMAE,
1960 4R DD b s LERAEIC 2207 T, (EIFLEER 2 (G OFFHE Tt
HHLITED, chidEC 1ot 28T 2 7812 8% 6 D 2
B5qw90 Wb A, 318, 2o d1fzwo eI dCLE PFL
AANESHECTS k> TERINTE i, 2HTHD 4T
2woNEY i, 1Ewb 281D MOS 5,222 (MOST) & 1{H®
MOS $+fz2 2 b b, &0 & AFERMN A RREHET ORI
EEZLNTWER, syt 2 bOFH UERERGD Tha <,
COBUNBEZRML 8918 3 5 SR A tuarud ORGSR
DPEELELLN TN,

—%, 2857192 MOS RAM OEGE{LICDWTH S & 1976 4£D
ISSCC ¢ 1K 235197 MOS RAM © 50t 2444 70ns 73 Intel
Haho®, FUL TTHECR 4K 2857192 T yotazts 78 45ns
D % DA HMOS (High performance MOS) Jotx i X - THEIRX
ne@, MOS b Afi-5 A DEBEWIFELS A >TWde 2871w
2 MOS RAM (3% Lwt 272 9 6 fHo MOST # w345, ¢
WA T LisEEaE b 2 3> 2 72 B I Ao BEATHEOHEE
EER O fUoyay  BFETF L LT 55 (Mostek 1, Semi,
Inc. #45) 4% %, Wwihic LT hEBEHEMOMESREE D E XD Az
—uHE, FeSt A DEFINC & BIEFEER RO L, MOST O vs
~bFeuin AL X B R % A BWEEEIAES A 257092 MOS RAM
OEHEE, EEBENEOREAERC R > TS,

- EHEAEOER 0 10Tt H 5 MOST © yo—pgeuin b
CDnTWwiid, p, n EAHIRT O 2 BILE O RS Ofn
IC X - TRE) oot B2HET S VMOST (V-groove MOST),
SU—7 T DSA (Diffnsion Self Aligned) MOST & 3 = {: DMOST
(Double Diffused MOST) 458 OO MBHN T 1 pam 1Y
TOYR) Fovtn B FETE, EE MOS RAM @ 10 oalhi:
ZEABLDLEELLNEPO, KER, chbDN Ju-TIE DS
A MOST 7% 4K Ful @ S1F290 BT 2585000 RAM S L
AL R T B e DK, BESRANTL, ThbRERTS
2w Ol « Sota LOHEILC DTk B,

2. BEEXF A4 208
2.1 T 7oz
LT L %2 Su-7 & 2y007—F DSA MOS IC @ 91paJ0t2

#E 1. KRt ORI, FIvwvsy BO MOST #3iffd &7
BB onwTRT, #E DSA MOST oF|E % 51, »oE&

290 * LSIBE%E tos— ** LSIBHZE tus— (THE)

WA - KB - B b At

NE, RS /X T3 e, 100~200 O-cm DL
Ko ooy 2Hvic. $ERMELR EE 25 0IC, F-IHRY
pyay &, V-2 BiER EBECHEST 2 20 0OBEE Juast (WL
BOIE - 2uaoh) R L, BSR L2 AT OB A N**
ROBEERAT, T=T 14 BA (4E) LLok, TP Jot
A DBEERELDHLLROLS5CRD,

(1) oq—nF EALIE 2 BIRELEE TR L T 5 O C, 20— F B
{EHE & SYHEE S AR B Tk 5, EAEMOBEEL IR TE
AN L %3,

(2) 3y9uf=t ZHRTWE DT, I BRE -2 () F+vo
v BEEY B v-2 SOEHIEE P B, v-2 - Furu OEB)
PLER DK TE D DO TREFRYHPTE S,

(3) TMIRT % 14y BAECHALTRL 0T, BEOHIE
PEEWICT 4, Hic DSA MOST, F3Lwsy MOST @ L & Wig
BEDIELDER/NETH T LR TE d4Tzvy BIE~DIEF
WEETH Do T 4t B RREETIC, -2, V-2 Fuqy
2VED, BIRMBEARD fouhisa, VoS HBRET 2HEHR
AWDT, Fe| BHSGT - B Fodhot S5 C 2R
o T D7 DTS OBEMEAS X <, f—b MESH LT 2,
(4) v—z* Fuqy % 7— SRR T B CEIEC X % o i
LB EAR v- B ECTHR R TE D,

BURk DR A Sndothsa-a 1E, -t B 4pm, 75— GEEIE
(3 800 A, n* FEBLOMKETES 06 pm, X—2 IF 05 mm, iz B
IEEAR/RNSpm Lo TV,

2.2 EFFETORHE

2.1, Fako Sotz ic X% DSA MOST o H R R L .
(a)iZ, "2 BB EATWBEY v-2 & L HHETOIRE
ek, (b)IE v-2 ¢« Furo 20 Loisessts, (o), K
FEFET OIEHER T 5 2 d L, v-2+ Fuo WK -2
BIH L e W ETORETH 2 (1t I, 7-F RASDOED

5i02
/‘ \\ £ ‘-'_’1 < - N
P substrate p* n* source drain “~—-
Gate oxide
;_2—_;:_,”5@
ly sili Al
%%m‘i&:_?c SR W
bt ] :_;__.4___55} W
epi-contact
T =
=" 5% base NTTE
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25um, 4pm), B 2. »bipn3d ko, MMEREOEE, IHER
HICHAT Avgan- BRiA#z T b3, 2hid L EEEEX
A2 HE TR AL, T B0’ 5 TREEN, LirdENRA Fuqfu
BEEDEE ST TE L A>T T & ICHIE L Fury BHROM
RNELTELDICLHETEL, HHHAETR, T AoFa— Rk
EMZ, -2 Fury KL TIBABERRL TR 32, ) ¥
+uil BHEEL A>T 3 DICHIBE LT FLro BRAF HROEE
CHARTEDPL T3, chboEr, F&ck-> GHEE# D
oz ey, wHEHERE ) EROEDORETIEFRYEL TL
b,

(a) JEHF DSA MOST

(b) s DSA MOST

(e¢) A DSA MOST

E 2. DSA MOST o H it
W=25um L=4pm Vu=10V

ik DSA MOS ) « FE - A -

£ 1. LE2EEEOHIEED LR

R-ZAFVEAR | LECEHRE | #REE

B S w2 R 1% 104 ¢m~? 0.48WV 0.23V
&4 xviEA DSA MOS 4%101 cm~2 140V 0.10V
e 6X 1013 cm~2 197V 0.15V

DSA MOST o L 2 WEBE, EKEifHs P IB (K-2) HED
DT X > CHREBEIND o, T O & HllHPEERTEERR
EhTntee D, LEAEBEDELDE R/ X (WA LML
BWODHDL s4T2w08) KRIEHIN T AL o7 L L, il
W DA F T CHlfc® 3 14y EABITDOIEIRIC L 72 23,
COMBERMMIE N, L E, -2 HROR%T 1A ALK
STHE L, "=2, V-2 * Fuqo T E b 140 FEAK X » 2 8rE
DUENMEBLEDE b0 ERFTP, -2 & LTH Ko, V-2
Fuqu it Yo KX o7 Jota K X BT 525, WLFEE b 17
VEHEARENT L C ek b L R wETEF NIk LT 5 &

A AR

3. AKEw b #4732 RAM O

3.0k, BWELZ AK o-F X1 Ewr Bk® dqF200 RAM © 3
0w JCH B, RLZE S22 32x64 Fuwh AEUEL 2 By
2727 OFICALE L 52 O ARSI, R/W §HifEER, 1O i
H#ERET vodLIvlf TREIN T D, T Hohb Ay TTD
128D yFL2 BB, FKIIC 22y i Ensd. eVt i, 1
& Koy I X3 2HRTIBC, Bk -1 KB 2. (¢) IRl
HHH DSA MOST #Jfilvarc, ciid, TOIERE ¥ A v-2-F
Ufo KB L Tl A RERER I NE T & &, AvFan— Biic X
2 AEVEL OFFEMOMELR S TH b, 4.3 AEYEL
DITHECH 5 o ‘

BMEEHC H7c T, MOS RAM i€ 35\ TiE—HHC 7FL2AwD
7 LB D BEREA T tuarys 2 & HIIEIRE ~ O BRI

i i CT!E ETE WTE
l ADDRESS BUFFER }——- —O DI
== 1 -] /o
I X DECODER l —ODO
= — 7 [ L
1 I 1 I 1
O Ag
! 1 | i |
& iy HE e
MEMORY = MEMORY ) e |, w
CELL |1} 5 |1 CELL i E 1l Y 2
o = =) m
= (&) &) !
32X64 - < 32X64 Q v a
w =] i
1l @ 1y = W
w <€
! ¥ 1 | 1
--—O A1l

K 3. 4K 9-FX1twh d1Fzwy RAM @ Jows K
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PASS GATE

pP-(100~2000cm)

Vip=-—5V

4, 2T S Fzwoay L O

L

T o

el

X AT L ICHEER LE#EE R o/, B 5. & tozyod Bl E 2D
ERICEE XN a2ty R d2—48)tL 2 RLALDTH D,

283 KA1 Tl do R (912V) T dz—xey i ICIEIERLE
Vesr 95V %, %7, J-F 1, 2 OFiAE Cp & 10V CFHE
T2, 48 K pota END L, g AETEEMICAD, P

20k 10V OIREeRig, 7 d3-axUtn OFEE SV DR
BICh b, COlRBICE T, xevtn (U d2-280tL) 2 bfd
FHR BT 2H I opx FEBMICT Do
THIRX NAFFE torrys CIEHLTRESMIE B 5 dz—28) B &
EREN T B 72 0 o Mg
Do CHICEX T 4BYEL KU 4
T—JEY L DEER F—t P L,

dpx H, T Fo-4d X o

Node -\L- Node
1 ﬁ 2

Word line
7)';o>—|
L
Cn
*4
|
i e
|
L S I
Vop T
@ Vi
Dummy 90 REF
cell

B 5. tuzysd ElEEE 2vUtn HU dz-JE0EL

#F 2. 4K guFX1IEwp

i I[; C“IL
2

i Vin

411207 RAM 0~

i it} B i

Ea v 7 ¥ 4 X
A ® Y fi B’
+

H 7
i k2 v -~ A
7 v » 7 v X A
Hy i i L
WM LT 7 x4
4 A X A 4
Yy 7 v oy ¥ oo WM
&} #% A p)]

NFevir Y)ayvy-—i
z 7 v—3 DSA ED MOS
4.35X4.90 mm

4096 FEXT £y b

PhAS ozl 2 v X
Vop=12V, Vec=5V
Vss=0V, Vpp=-5V
ey TTL sv 57
12v

200

60 ns

180 ns

2ms

950 mW

K 6. 4172wy RAM @ w3852
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Word line  Write control signal

H }_—<(/)0 _j_ ABYEL I Vs VJI{S‘LZ’)‘“L{V ah

- ke
Bit line ] Write data ThnkeTse, )-F1, 2K

et o HeRE NS BIEERET 5o
! F ! Read control
| | | _ | Vrer— Vsl
: s i signa | 4V| wl-i-Cp/Cs
A..Eﬁ_,_ Read -data

¢ Cs i ety (U dz—
AEVEL) DERMETHD, TOH
Arsgss -F L, 2Kch bbb T,

ops T BRI LT tuzyyd 7
EL L, Bz 4V O ETT

S

)

&

5, DSA MOST oEHEBIEEINKE wDT, Vs=0V 0¥
R o-F2oEREREE, -F 1l ~OEEABREREZIND,

FUERC B~ TY, COk 3 AEREPEREN, 7ot2516 60
ns, #(oLa16 180ns, (EHES 950 mW DEERERE b, ] 2.
CERREY R Lk, K 6. 17, LA RAM ® 3,7 BEHETH
%o FulitAA Ik 4.35X4.90 mm T 22 td)\-;’r— AL _Il]z TH

%o

4. 4K Ew b R T4 v 2 RAM OFREL

4 o, DSA MOST # @ 295wy RAM it Lftﬁu?rP\VC
DnTih b, B 7. BEVELA 4K RAM @ Jows TH 5, 1T
Fa-g FHLLE LTERIK 32x64 M0 22ytn 2EEL 7o EJ 7
Iutvarud WK, FuFe—u EREATHC, Micid 5
FLanwoe, F—2 A Rwor, onwo FEERBEAED L. UtL
X 6 {80 MOST TR X 1% 2251w 2w 20wl RV,
EERALER © 72w TTL L © 073 BIRES C) % Fu7 &
REGTEAR L, Fu3 FEETMOS vy (5V) @ oows EE%
et X @ 7o CS Awor B 8. IKRL £ & 5 ic ED 1oi-a7L1 T
B h, ch® 307 NT4ER-T, K¥RIREARESEL
L E A o o
S. i, ’Fr?":—sf & o—F BERTME AR LZbDTH D, 24
vFRq ClE CSEBMEEMICH b (Ledi>TCERSV) 507
B rrLaRed» “C‘{/Fbi’bfkﬂ 5 prLAfEE e OB B, EE
fric e ¥EoTnd, Fu7J 25EIREN, LA BN 50T PICH
DAEND & ooy REEMICE D, Qu 28 L CEEH, KERED
- F BFEETT 20 o—F #d, B 10 [RLAK 5IC St @
Wﬁi’é ot R X2, FET ¢px BB, ¢or E5LEUHE
T X N Qe~Qu A LK 3 FIBER)EIE 2 RT3 2 o FUGKENE Z i
Qus~Qur IK IR TN, JEUF—2 25, AEUEL Qu~Qur) 2 LR X
M, Ewb BICEBUELESL BRI, Jutvarsd IEELL,

3-4,
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-

W

ROW ADDRESS BUFFER
- — - 1 -, — ol
ROW DECODER 10 ROW DECODER
|- - - = CONTROL e OWE
PRESENSE CIRCUIT PRESENSE -——O DI
AMPLIFIER AMPLIFIER - ODO
== -] x [ -
i I
MEMORY CELL COLUMN -MEMORY CELL
32X64 | DECODER | 32X%64
H i
i 1
PRECHARGE [ 1 PRECHARGE
CIRCUIT || »m CIRCUIT
[T
COLUMN ADDRESS BUFFER
Ag Al
7. 4K 9-FX1Ew} 2851wy RAM @ Jowo [¥
O Vop

il ity I

mo—{ [ o Lﬂ; — _:

- l Depletion transistor
Vin=—3.5V

e}

O Drain

| DSA transistor
Vin=1,0V

O Source

B 8. 7v3 3R fwo»> B

Cwt OB L MITT 5, HBE N F-r @, F-zBICES
INTEMIERCELNS,

S. D Quis, M10. © Qi Qus~Qus, Qo Qs XEWEHTICEERL
Tt & 7% OTHEREHER T 2 35 DSA MOST %zt
R LTETHER, M2 205k, 5VIEEDEEME
BCik 7 DSA MOST 28155 7 BWEIC 6857 72 1 O Bk %
HLTw50T, i/ DSA MOST #RRL A X 5 AKE (Fv

8 DSA MOS gy « TE « KA - 55

Word line
Voo Voo
——l Q15 Qis
Q14 Q17
’—i Q12 ’—I Qi3 % Qis
Ag A
Ppy

by

Qs
Qa} : :
bl le—]

Hh &
285

Data lines

Word line

Qzs
L1

sz_l | T
CE

JD Voo

10. #) Fa-4 &% Jytonryd HEE

293



% 3. 4K 9-f X1t 287192 RAM OERE—HE

e il <3 W NFsvir ylav ¥—rt
x 7 v—7% DSA ED MOS

F v 7 ¥ 4 X 5.24%5.36 mm

e A H 4 = 53X 62 pm

B i 5V

[ G v ~ A TTL 2 v »5 72

i h 3 RB

T oy & A ¥ 4 A S0ns

I A F S S 120ns

i # A pJ] 630 mW

11. 287wy RAM @ F55858-0

P -2 BEERRLTWE) THRALLZ, tokskcFsTei
FoCEY9 ©Qy OEWARRE ®10. Oty i, F—a MOES
BRPIRDSEEDCLRTE, HElEXND T LR TER,

5 3. KEREHER R L ko 7otAa14 X 50ns, HEE D ¥4
o114 120 ns @ 2 & ic 630 mW (IR E X 5Vyths, 1l

BEWVEL 7z RAM @ 503 BETH B, FuITA (& 5.24X5.36 mm,

LEwh @ tu MY 53%62 sm TH %, DSA MOST @ -t &
i dpm THB2, (LORR L OB/ L LT 5 sm ORFE
MR ERA L 7o

294

S v 7 U

PERA b, MOS IC it fqfi-5 IC K~ THERBEDO ReRBEIT
W ERBVEEIEDE TS D LEL bR TERZ, LHLEED Jo
2 Hif, ESEHoR LIk T, COBFLARALERE->T
ETWn5%, MOS IC tiw CEdtk 2 82 o, Frotn B
LT, KEABRAHEcx 5 MOST 2B T 5 &, Bl
Ro—v AL D OEMEREL /NS L T2 C e BBETHDEH, vam
Frotn EICDWTH B &, 2HEIEROIBEDSEIC K - TR 7
sty BFin 5 DSA MOST @, 1pm BT Feotn ROHE
NARETH Y, MOS IC OEHEILOFNAFELELONDE. A&
T, iz DSA MOST oW, Su-1 B vyous-h HiEic &
2 DSA MOS IC @ Spta & *DkqE, DSA MOST 0)4#1*[3, 4
K Eoh @ 44299, A2F«w RAM i FH L s PR T 5
W & - T fTHE & #DESUT D Tik<7co DSA MOST @ 55—t
Feuin FRODE X, HEIC K DI Feutn RO T EITK
ZEERED B X, kv 5 FLERRE DS E L, SREH -
[E Y, 0Pwo OERLIC e LI BHHR Fiq2 L ELLND
Co aEy OEBICHE WA CHEG RV, TTETEIE
BUEH O TR, BT SUEORERIC v 2 L
ES

F £ X W

(1) R. D. Pashley et. al. : ISSCC Dig. Tech. papers, p. 138-
139, Feb. (1976)

(2) R.D. Pashley et. al. : ISSCC Dig. Tech. papers, p. 22-23,
Feb. (1977)

(3) V. G. Mckenny : ISSCC Dig. Tech. papers, p. 16-17, Feb.
1977

(4) T.R. O'Conell et. al. : ISSCC Dig. Tech. papers, p. 14-15,
Feb. (1977)

(5) Y. Tarui et. al. : 1 st Conf. SSD, supplement to J. Japan
Soc. Appl, Phys. 39, p. 105 (1970)

(6) Y. Tarui et. al. : 2nd Conf. SSD, supplement to J. Japan
Soc. Appl, Phys. 40, p. 193 (1971)

(7) 1 Ohkura et. al. : 8 th Conf. SSD, Japan Jour. Appl, Phys,
16, supplement 16-1, p. 167 (1977)

(8) K. Shimotori. et. al. : ISSCC Dig. Tech. papers, p. 76-77,
Feb. (1977)
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i}it‘t{/

TIMR

L% A 7 &

C O, HEAPRE LD TN 3%, vro0 #, oY BB
FTD5L, FHCPN»LERZ$n w2 TIS L-Fd14-F, it
WEEH] SAS #89% si12—F, PIS yA5wuz i hrA—F, MRS R UG
) GaAs FET, GaAs yaw p$-gdqa-F, BT 4y25 1D
T, XORREIGHOMEY w0 TH B,

2. XF 4R

L~ A—F, WBURSIERE dr4—F, 7A5v0x frdaA-F i, ¢
27N R, JEBEEEIPEEE S oM & LT, AN A
MOBREZML X 5L LTnd, Th, L-Fd1i-F ik, PCM
HIC & B EFF % A~Fat JH F120 R EDOIPEE LT E RETEHR
Wi <Tw s,
COICH, HHARHTE L fbicligon wigiE 2 54 3 (1)
LB B - FR 2 M © *ﬂbfgﬂﬁbfc TIS L s h—F,
(2) b 291/ & OBEEIFEIIEEH % B w100 B Lud fF SAS-
LED, (3) i - (S PIS-APD icowTik<3, B 1. 1, ¢
NoDOETONEZRL T2,
2.1 TISL—Hsf4—F
2. 1.1 #Eloks
TIS b—¥drt—1 %, 0.3 um EE O GaAs ptpn ;ﬁgfg;@fvpn
EETH & IEE L FEIIC 2 00 AlGaAsJgcil X HiEch B, ot
BT D p-Gads fISIE, JEHTESE D KE ¢, t&%?ﬂiﬁ%fri’f%&'f
5o WA, 2 D0AIGaAs-Gals nyp A X TNAN 2 b5
17 KD GaAs [@% _LFEA70 BT > T “BEHIIC, HR3 2 H,
TIS (Transverse Junction Stripe) L,.st'iq';f_li' LEEL T p D@
2. 1.2 MEELoRE
(1) Hi—e-FIdE: JLEWMEZBETS p-GaAs {HHEERO
BRI, B D 20513JB LT O 1/5 @ 0.3x2.0 pm? B

B S R e A AT
L B AR I A RS

DB, ERE e-F pEaciflxh, B 2. KaRF X5 Al
E-FFRAEB LN, L HH10mWE FCcb&ETH 5P,

(2) L EWEER: ko o—o 25 mA B L En @,
(3) MEURE: 15GHz M k¥ cFAALARLHI CTE B,

(4) BnZcilmtE s v 7 oWickd+ 2 macER, »
tod EFXEVHETH B,

(5) EFa: B FE v-Ydri-F & LTHRATH » <
VFRERIEL_ Lo Fan % R L A (L—=4 1) 2mW) @, ¥ 17y 3
mW CEEEP-cH H, 3,000 BiRTSGEEE-Cb 1T & A EHTED
BIA . F L1 TTS L—¥dqd—F MLX-201 of 3505 % 55,
2.2 SAS-LED

2.2, 1 #HErtoRE

SAS-LED ¥, AlGaAs-GaAs 2% 50 #2447 % LED o[y
IC~T AZZFERADHLNC 2120 Bk LoX 2 BIESIECHEE L 28
BEFL, (CRRPEHE b, REHHAEL 10 MHz O YEE i &
LTHv b b, ~TARFEEIER Lot 2T o ubic
MICEET 2VEHI* 5 A&, SAS(Self-Aligned Sphere Lens)~
LED &10F4,Tw 3@, FERMMOBERT 35 pm, B LoAd OB eI
i, ERFN 100pwm & 20 ¢H 5

2.2.2 MpgELoRER

(1) JeoraA & OmghEsiE - Bk vod ORMEMIcE Y, I

# 1, BH—eFTISL-Fdqt-F D
RERE (PRI EL 25°C)

b E] 72 5 % il H iz
L & v fi B # I 30 mA
vo— ¥ i N 2 2 mW
L) 143 B 15 Vor 1.8 \%
i 7 AL 870 nm
[ I S fe >1 GHz
¥ — LAY H 011, 84 15, 40 deg -

* 0k, 0L i, ENEhAT S LCET, BEATAND E— a0 550
ZREHETT,

B 1. TIS-LD, SAS-LED, PIS-APD
DH

CAE(TH) R #

8955 89-70 Sum
#&(A)
2R b G A (b) IrHRIF &
2. TIS v 14-F O H— £ FEIRHHE
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& 2. SAS-LED oftZiF: (RBREY 25°C, RH S50 mA)

5 ] R | ow
B ® % T Vor 1.6 v
Lo WMo M fe 30 MH:
T A S 4 Ap 860 nm
ARy b Ar 45 nm
5 A HE b2 2 2 mW
K= A DB Y I 40 deg

MO FEREE, Lok 28R WEBEIC A~ 8 i T 5. F8G
A OHG & IR IEREIC —rd 2 72, Y6 o» A EEARIRSR I v
REAE LD, Ll LT ap £ 60 m, FHALIE0.18 DIE Do
RIS LT 100 oW DIEA NI %18 5 B A SE R R ORI 1/3
50 mA FREECF I,
(2)  FEOREDEE & B ORAL ©  FEIRIEE & ICEEIE L FEE
THIR O AL T & 5o RIEBIREKE < D LFEIRR
BT 2ok, WEERERREL b, TOk®, Tt
FEIEHNER & EH AT & ORIAIRIC A D X S ICED bILTw 5 W,
CoBEO 3dB HRE 50 MHz & 74 5 @),
(3) B SiNEEERROME 105~10"h O ZiREVEE
mAaHEET % %, ':‘%y{f'mf 100 7 O FEF-OHEFERBOFEE, 5,000h

Mt b B A <, 2,000 fit IR oMigERAEK S TRy, &
sEEE@f" nH fﬂ’o %,

£2., Tl T3 MEK-103 o 3% 779,
2.3 PIS-APD
2.3.1 #ElroRkE
YY3u » PASVYL Kb E-F (Si-APD)
LT T s R 2 100k dqA-F T
D, MpLThE, IEEOEHY: & B8
FOBMRS LMY v 2 i, B
PEICHES %S p B O AT
% PIS (p-side Illuminated Structure)-
APD #BH%E L 2©, zihiclk, #L<
FAFE L 72 Ju—Ta BEAEA SR T v =
%M, (a) ®=HNFET
2.3.2 HEELoRE
(1) WEsZ: 107emfs © Fyob FEFFT2 +oU7 2RTE M &
LCHIfT 5 %0, ABReomEICHFE LA\ 1GHz Bl Eo@iH
B E Do ALz BB S 200 ps BIF & IERICR
(2) {EMESIERC: BT % 7A5vux OFl& +eU7 E LTI DI
REE® 300kViem & {EIATY 3 & », HMEEEROMERK
WHE L, B0, AFBEOBEBICEFL v,
(3) FUEHHRIEREA R 0 BT & EALOWEERO 2 A E
& (50~200), 70, WILEATNER & o T B 7ed, FIAT BRI
B8 400~800 GHz &k &
(4) EBREIEOREEEEDS © BEEGTE APD ©H 5 700,
R Ok 28 LLX1073°C b/ &, 7, FRIREDEO
Hoosd 5% HUFTHs,
(5) w@fEEE:  JMEO Su-724 Wil XU suhi iy R ED
W& 14y 7T 5% A 29—t/ 3nea FEALCn 2 e HiE
AT (RS 100 fit BT o

& 3.1, Tl T3 PIS-APD O fCERHEL T T,

296

$ 3. PIS-APD ot

PD-020B | PD-00B | Wil ¥
Z % W M & 0.2 0.5 mm
# & % i 1.2 6.0 pF{(Va=0.9Vz)
dOE OB B B F 0.35 (at 0.8 m) A/W (at 50V)
M & % M>200 at Vp—1V
Mook B OIE 100~200 v
[SIER = O i 1.1%1073 1/°C
s o#F B ¥ K >1000 MHz
b - - ~Mz2.28 M:100
i h T oL 3% 1079 A at 50V

3. =AZHETFTAAR

WEE - HE, L4 SicHv b B oo KR FA2 &L
T, T R R CTE I ISR IR GaAs SRR rS5uDA
5 (Gahs FET) » EMESSH)HT Gals yaw bd—AUTE(4-F K
% ¢ g0-F7ed ANTWV D, COETHEHEEINTVWIINDL T
A2 NCDNTEMN T %o B 3. 1F GaAs FET & yao bi—dfA-F
ORIUTH 5
3.1 {EM3 GaAs FET
w4l GaAs FET MGF-1400-1 {3 3¢3HC $ 7 » C I ErFS k&
AT 2 O BEHOFEARPHANEN 2 cE 52T /HEL
FT2L5CLRLTHD, 4~ Bk 1pm TH5,
SEMTER O BES LI E D IEa*Uell SR EELDOFSR E2
$ 9T & A PIECEHER LT3, B4 1 8GHz T

{EHEs FET (¢) vowld—dfiof G+ )

3. GaAs'FET & yaybd-414-F DI

12
Vos=3.0V
Ipss=64mA
10F  f=8GHz
D
Z
S
=
# MAG:
i GaAstidh R
i o e
# >
< NF:
s 4 GaASHRBAHT ~
&3 " i ht
©
.25
t 1 ] ! fl L I
O1 10 100

In/Ipss (%)

® 4. (S FET MGF-1400-1 of{g, Hi%s
Fu1o BT
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Jj

5. (EHE GaAs FET MGF-1400-1S jis s B (X & & fibA

£ 4. Y - B GaAs FET sy

MGP-2000series = —— ¥ A ! :
10 ! , T ’/V:‘ﬁk\] MGP-2004 | MGP-2016 l MGP-2032 | B &
1048
; “l6 TdBHGEMACoOHn | PaB 0.1 0.1 0.55 1.0 w
= B6GHz 4
i ey
Vis= 15V 4 ) HBEHRAOBE NG | G 10 8 8 7 4B
1 Vis=—2V 9N
9/’// NV SN TS P 44 40 35 30 %
E e ]
< // / o f=8GHz | f=12GH: |f=6GH: |f=6GHz
- -1 ko] - o " . - — I
é y LOMGP-2016 ; bl S & # Vos=6V Vos=6V Vos=8V Vps=8V
/ 4 *MGP-2032 - Ves=—0.9V| Ves==1.1V| Vas=—1.5V| Vas=—1.5V
= ol ‘ N 0 = Fuvd v i@ f®i | Toss 100 100 400 800 i mA
/ TN - 5
//// 20 ¥ F ok 7 BIE | Ve 4 4 5 5 \'s
N HMEaz v &7 v = [ 50 50 120 240 ms
0.01 o
0.01 0.1 1 iR OB OB OEE Smax 50 50 30 25 GHz
AA P (W) i

6. HitH)) GaAs FET MGP-2000 o j HJs:65

B BFE MAG » HEHH5 NF O Fuqs BREERHC D - T,
GaAs IEaFo4 ) FESOHENBORF R L TRLA S DTH 5,
KoT=Pod ENde Lum 5t §& GaAs FET ¢H b s b, HSis
22 dB BRI OBN e MAAEECE TR B C LAY, B, TICH
By 1dBREREHEIN TR,

B4 Gans FET WHEEROEMLAM, Fhb b Furo Eifta 10
mA BEOBL AHTCERERIBENS 0. cO X5 Ak
TREBATEER Fuoh, DTEFBO Fyor BREAME: 2
5. 43t GaAs FET TH e ol Fuob OREBMRE A T0 5,

5. B RO2LFHEMDE FET K0 »TEHE L2 S fisa—g D iF
OOEDUIHERLT \» o COMMLHLHE & 5 ic Ltk FET
B ORI b 0% 2% CA—EmMICSRICEAT 3 Ha1c L
HE LT v,

100mW o)) FET (B4 FET ¢ @l /1FET 2 30
ACHEFELT, Fh/h - MHAORREMBIET© & LTES
Av o s, 2ttdili7) Gads FET MGP-2004 3 _-30(5M#E2 FET
DEIUEEZL 2L DT, %4 CREWEHEZRLAL 51,
12GHz THF185 8dB S n, 1 dB JRIESES T 0 B J) 13
100mW Ll E<# 3,

W B E toFAr2 - B - =5 - PHE

3.2 ZHMH GaAs FET
Bt 7] GaAs FET I HaRmic 38+ Hi & L 2/MS2 FET %
SEWIHER L A L Ao T b, BEREERES 2 2 A <,
W A 1 LRI & EIHEAL & % B 5 2225 % D BRETBE LD fiq
Uk THB,

3. (a) IKFRL & FET MGP-2000 (% #—p & 1am, 4
— b 6 1,600 pm 2 HeHEL F B 34,70 28 L MAEEUE fuF05 &R
T\nd, #iE5,7 OHE (MGP-2016) OFMEEIE Furo BIFIER
Ipss 7% 400 mA, HHE 1v49202 g 2§ 120ms, Lozt BE Ve
BV TH B,

B 6. XEH ) GaAs FET o AR EOH 2 R L Tw3, 2@
FET 0B RFERBEI fmax 35935 GHz ©5 2, 6GHz ¢of
FIH T MGP-2016 © 1W, MGP-2032 © 2W ©% 5 2F[EH
10dB piifh L BV DK E AR TH B,

% o3 {LH TGRSR & U< 6GHz ¢RI 5 W, FHL6
dB 73, ¥7 8GHz cfgfiHi); 25 W, Fi§ 4dB nBzhFhEE
LTwd, Httoh - GH GaAs FET p:Eis#: s i-a %5
4 TR U, ‘

3.3 GaAs ¥ gy bF—SYPHFfF—fF®
2tk GaAs yowbF-AuPdit-F OKE AR, vaubi-AUt &
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FREEEEL (MHz)

300 400 500
_sF i ] T A5
) —
Z a4 NF 3
s, e <
" ~
o3 “a, =
= rrehessssgadhorsernnahnsesees JPYRRPRTTY N
55 Lc/ B
% oL -2
| | !
118 1% 12.0 12.1 1218 122

RFEEE (GHz)

7. vawbE—sqt—F R03-M 34 % Hv 7z SHF #
dnuaui—a DRSS TEi - ZRE

BeLTNPdB4%30->EETHBRL T2 LT H B, NiPd
4tk Gads EPICEIBELIL K &, GaAs ¥ w3 PlkFET &
LTRL®HTB0C T 15fit & \» 5 B EEED d44-F FEH Lk,
Fh, COHETELII vawbF—aqt-F FERREFICIE »HEAE
WL, ETCLOBECELDEINE T EHHEREEDARE
ARETCHD,

CDLS % vawtd—d1t—F ORKHAF L LT, TV 0lER
BB VISR OBRGE va7s KSR bR D SHF #i#5%E
B 249444 F RO3-M 34 25 %, AIEE 3. (¢) KRL A X
5 T REEEBICERA T 2T vk S CIREN TR 5,

T d1A-F ZEe U < B AL (fe(DC)=2,000GHz) &, /b
v pFPLIr02 (RS107) Bh B, M7 0RT L 5 12GHz
TEHE Lo<< 3 dB BEHEZIEM NF,<<4.3 dB (& NFip anp-=1.3
dB), #i% BW=>200 MHz & \» 5 R ffE o SHE d9uau/i-2
DEBF WHEIC Lo

DM, RIGRRZEER TR A BHEFESH AsaryuoTuT
F As08584%—F R03-V 09 % Tgs<<{—55dBm DOEEE F 7084
1A-FRO03-D03 2 LHFFEE LT 3,

4. {H—wEryRy> FEEBRAZXAL vFRTF)

4.1 ¢F—xtkrx4> OFEEEHHE

H-ttu2a) BBRECX T MATEZ LS LAH LY 217D
$4yza TAYAD Thermally Sensitive Thyristor ic %4 A CAFTT
M OBERETH S, K 8. HEEIET-LF217 D Mh—Fturay &
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