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Abstracts

Mitsubishi Oenki Giho: Vol. 64, No. 3, pp. 22 ~ 27 (1990)

The MELTAC-C General-Purpose Instrumentation and Control
Systems for Nuclear Power Plants

by Toshiharu Ueda, Haruo Fukami, Keiichi Matsuo, Akinori Baba & Masao Shimozato

These systems are based on the design of major instrumentation and control
systems while achieving substantial economic advantages over custom sys-
tems. Customers may construct reliable, easy-to-use functionally high-level
facilities by selection from among many types of equipment based mainly on
a man-machine interface function.

Mitsubishi Denki Giho: Voi. 64, No. 3, pp. 2~ 3 (1990)

A Review of Instrumentation and Control Systems Used in
Nuclear Power Plants

by Masayuki Matsumiya

Recent developments in microelectronic technologies have made dramatic
contributions to the safety and reliability of nuclear power plants by improv-
ing the quality of plant instrumentation and control systems. A great deal of
work has also focused on making the plants easier to run. Recent work
emphasizes establishing total systems, including maintenance and manage-
ment, for power plants. This represents a broadening of previous develop-
ment efforts that concentrated on plant operation and control. The new
systems can be expected to substantially improve power-plant reliability.

Mitsubishi Oenki Giho: Vol. 64, Na. 3, pp. 28 ~ 33 (1990)

Automatic Control and Measurement Systems for Nuclear
Power Plants

hy Toshifumi Hayakawa, Hiroyuki Fukumitsu & Kazuhiko Fujita

The Corporation has used microprocessors to construct a highly automated
neutron flux-mapping system and a fully automatic test system for reactor-
protection systems. Both systems significantly advance the state of the art in
reactor-core management. The new systems include special features for
enhanced reliability: dual detectors, a manual-operation mode, and self-
diagnostic functions. The article introduces the design and features of these
systems.

Mitsubishi Oenki Giho: Vol. 64, No. 3, pp. 4 ~ 8 (1990)

An Instrumentation and Control System for the Ohi Nuclear
Power Station

by Akira Okazaki, Masayuki Matsumiya & Yasunori Roji

An all-digital instrumentation and control system has been delivered to the
Ohi Nuclear Power Station Nos. 3 and 4. The system incorporates a central
computer with a CRT monitor and an improved warning-display panel. The
instrumentation and control equipment comprises a redundant-micropro-
cessor-based distributed architecture that boosts system reliability and
safety. The protection system is a four-channel, four-train system. The article
reports on the features and design philosophy of these systems.

Mitsuhishi Oenki Gihe: Vol. 64, No. 3, pp. 34 ~ 38 (1990)

Technical Support and Management Systems for Nuclear
Power Stations

by Tadashi Oya & Norihike Abe

Sophisticated automatic monitoring and control capabilities and compu-
terized operation management are needed in nuclear power plants to boost
plant safety and availability and to reduce operating costs. The article covers
the areas of operation management and maintenance management within
the larger category of operational administration. The concept of technical
administration support—that is, the use of computerization to support the
on-site techuician’s operations—is introduced. The article also suggests the
direction of future development.

Mitsubishi Denki Giho: Voi. 64, No. 3, pp. 9~ 12 (1990)

A Total Verification and Validation Test of the Instrument
and Control System for the Ohi Power Station’s PWR No. 3

hy Teisuke Hosomi, Yoshihiro Yamamoto, Kenji Hattori, Yuji Matsumoto, Kunio Yugami,
Koichi Watanabe & Hiroshi Uchide

The Corporation has completed verification and validation of an instrumen-
tation and control system for pressurized water reactor No. 3 at Ohi Power
Station. The state-of-the-art system, developed and manufactured by Mitsu-
bishi Electric, employs the latest in device, system, user-interface, fault-diag-
nosis, and simulation technologies. Each subsystem was linked to a sophisti-
cated plant simulator during verification, and the tests included complicated
interactons between system components. The results satisfied the specifica-
tions. On-site testing was simplifed by verifying the performance of the sig-
nal-interface units iu the factory.

Mitsubishi Denki Giho: Vol. 54, No. 3, pp. 39~ 43 (1990)
Preventive Maintenance Engineering

hy Yuji Kimura, Hiroshi Inujima, Kazuo Inufusa & Satoru Yasue

Nearly twenty years after nuclear power plants first began operation in
Japan, there are pressing needs to improve preventive-maintenance engi-
neering capabilities to cope with plant aging, to extend plant operating lives,
and to improve diagnostic capabilities. The Corporation has been working
with electric power companies to develop practical measures in the areas of
estimated life expectations for plant equipment, and the establishment of
both appropriate maintenance regimes and diagnostic technology to detect
abnormalities and degradation.

Mitsubishi Denki Giho: Vol. 64, No. 3, pp. 13~ 17 (1980)

Total Instrumentation and Control Systems for Future PWR
Piants

hy Kazuo Inufusa, Shuichi Kobashi & Masahiko Yamawaki

The control systems for PWR plants under construction in Japan employ
digital equipment. The future generation of PWR plants will employ digital
equipment in the reactor‘protection systems and many other new areas so
that the plant receives the benefits of full digital operation. The main control
room will ensure easier and more reliable operation. A sophisticated com-
puter system with a knowledge-based man-machine system under develop-
ment at Mitsubishi Electric, will provide human-like abilities to infer, decide,
and respond.

Mitsubishi Oenki Giho: Vol. 64, No. 3, pp. 44 ~ 48 (1990)
Inspection Robots

by Toshie Takenaka & Tadashi Oya

Inspections of nuclear power plants make it possible to achieve and maintain
high levels of plant reliability and availability. The Corporation is develop-
ing robots to perform inspection tasks. The benefits of robot use include
maintaining higher surveillance levels, reducing occupational radiation
exposure, and reduced labor costs. The article introduces two fully devel-
oped products: a remote-inspection robot for use inside nuclear reactor con-
tainment vessels, and a remote inspection and repair robot for use inside the
vacuum vessel of the JT-60 nuclear-fusion critical plasma test reactor. It also
describes a prototype automatic inspection robot that detects abnormalities
using video and infrared cameras and an image-processing system.

Mitsubishi Denki Giho: Vol. 64, No. 3, pp. 18~ 21 (1990)

An Instrumentation and Control System for the Monju
Fast-Breeder Power Plant

by Tsuyoshi Akano, Akira Doi, Morihiro Wada & Ken'ichi Kawahara

The Monju breeder-reactor power plant is being constructed as a national
technology-development project by several major manufacturing compa-
nies working jointly under Japanese government auspices. Mitsubishi Elec-
tric has received the contract for design and production of key equipment for
the Monju reactor’s instrumentation and control system. New technologies
specific to breeder reactors have been developed and verified, and the in-
strumentation and control system design completed at the system and equip-
ment levels. The article reports on the design process, describes the system
equipment, and highlights important technical features.
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Abstracts

Mitsubishi Denki Giho: Voi. 64, No. 3, pp. 71~ 75 (1990)
A Ventilation, Heating, and Drying System for Bathroom Use

by Makoto Ukai, Yasunori Ushikoshi, T Kachi & Susumu Matsui

This system is designed for the ventilation of bathrooms to remove moisture
and prevent mildew growth, provide warmer bathrooms in cold weather for
the comfort of elderly people, and for making bathrooms suitable for drying
clothes indoors.

Mitsubishi Denki Giho: Vol. 64, No. 3, pp. 50 ~ 55 (1990)
The MELSEC-LM7000 Factory-Automation Controlier

by Yoshio Kasai, Daiji Utan, Sakuyuki Onishi, Toshiya Takahashi, Yasuncbu Yuwata
& Kenji Shinde

Complicated sequencer-operated factory-automation systems require the
use of a factory-automation controller to implement high-level control. The
Corporation’s latest factory-automation controller employs a 32-bit micro-
processor to support a multitasking operating system. The system is highly
compatible with the Corporation’s series of MELSEC-A general-purpose
programmable controllers. The system supports monitoring functions, gene-
ral-purpose computing {like a personal computer), and a graphics program-
ming panel. The article introduces the controller’s functions and features.

Mitsubishi Oenki Giho: Vol. 64, No. 3, pp. 76 ~ 80 (1980)
MF224, a New Copper Alloy for IC Lead Frames

by Kimio Hashizume, Teruo Nakanishi, Keizo Kitakaze & Kenji Kubozenao

MF224 contains 2.4% Ni, 0.16% P, and 0.4% Si by weight. A trace of inter-
metallic compounds such as Nis(Si, P}, is distributed uniformly throughout
the matrix, giving the alloy exceptional strength and thermal conductivity.
The strength of the alloy, the highest among lead-frame materials to date, is
comparable to that of 42 Alloy (Fe with 42% Ni). The alloy also possesses
small anisotropy in its bending properties, making it suitable for the lead
frames of QFPs and other surface-mounting packages.

Mitsubishi Denki Gihe: Vol. 64, No. 3, pp. 56 ~ 59 (1990)
An Ozone Pool-Purification System

by Toshihike Sasaki, Masayuki Tanaka, Sadahiro Nosho & Hatsuo Yetsumato

The Corporation has developed a commercial pool-purification system
using ozone that meets demand for higher water quality in swimming pools
and greater hygiene in associated facilities. The system has been verified to
improve water transparency and reduce the concentration of polluting orga-
nisms in pools using conventional purification techniques. The article
reports on current pool-water-quality levels and cleanliness standards in the
United States and Europe, lists performance data of an ozone-purifier instal-
lation, and discusses water-purification technology and how to improve it.

Mitsubishi Denki Giho: Vol. 64, No. 3, pp. 81 ~ 85 (1990)

The Development of New Structural Urethane Adhesives for
Use in Elevator Panels

by Kosuke Haraga, Tetsuya Nishikawa, Kazumi Yamamoto, Katsutoshi Hatlori
& Mineo Seiriki

The Corporation has developed new urethane-based structural adhesives
and primer products with enhanced adhesive properties. The products sim-
plify the production of decorative panels for elevators, which are produced
in a large variety of small lots. The new urethane compounds make it pos-
sible to use identical assembly procedures for assembling all panel types
regardless of the finishing material. Decorative panels made using the new
urethane compounds were tested and found to match the performance of
previous panels. Thanks to the use of lightweight, rigid reinforcing materials
and thin, highstrength finishing materials, substantial weight savings are
achieved.

Mitsubishi Denki Giho: Vol. 64, No. 3, pp. 60 ~ 65 (1990)

The Earth-Station Facilities of the National Land Agency’s
Disaster-Prevention Radio Communications System

by Hiroshi Okano, Tsul Takahashi, Osami W be, Masao Arita & Eijiro Kato
Japan’s National Land Agency has begun development of a satellite-commu-
nications system for disaster-prevention. The interim goal is a system that
can transmit digital band-compression TV pictures immediately from disas-
ter sites without risk of disruption—an application to which satellite commu-
nications are especially suited. Mitsubishi Electric has produced a fixed
earth station for the central control and mobile earth stations installed and
delivered in June 1988. The digital band-compression TV signal is encoded
using a highly efficient algorithm that yields excellent picture quality and
dynamic traceability over the satellite channel. The system is especially sig-
nificant as a prototype for other satellite-based moving-picture communi-
cations systems.

Mitsubishi Denki Giho: Vol. 64, No. 3, pp. 66 ~ 70 (1990)
A Variable-Bit-Rate Modem for Satellite Communications

by Seiya Inoue, Tsuyoshi Fuji, Makoto Miyake, Keishi Murakami & Hisaaki Ito

The Corporation has developed and commercially produced a 64kbps to
2.04Mbps variable bit-rate modem with 1/2 and 3/4 coding rates for use asa
channel unit in earth stations for Intelsat Business Service (IBS) applications.
The bit rate and coding rate may be easily altered by either a ten-key pad on
the modem or by remote control. The modem realizes a swift, easy, and inex-
pensive means of adjusting to variations in the capacity of satellite channels.
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ET-oTWw 3,
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EDORBBICERETRTHD, REVLMENEREEERL TV
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L THEHETE 2 BEREXEEMVC—40002FERA LT D, FE
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ENTR3, IOEBIWEROEEERZT TR, BERVT—

®1., 77T EBOEENMEET

b =] TEHE - FETT
Ty FAR | IV =M= L TIRE, SEEEA LT T
BREEE AR | AT v 7 Iy Ik HERUFEE
EX @y 5 B | Az: £10°LA Lk, EL: 5Bt
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(% | 58.0dBLA L
HOE R E | 65KUT
4 Fa-7514 | CCIR Rec.465-2, 580-1HEHL
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=3, (EHETIRERO EEMAERHT
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220KEAF
40dBELE

Z H
R
R
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R4, BHBEROEEMEERT

2 H TERE - BET
B Sra 28.4~29.01GHz
fafIH N 52.0dBmbi E
IMEEFIZ 66.0dBLL £
HEIRAFIEHEE | 1.5dB,., 36MHzEL T
AFYF A —50dBcBL T

x5, EREREHELREO FEEREFETT

£ _H EHE -
ATIHEEE
HiH B
Fliskrgoss
R
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3

ATIREE
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# 6, MCPC—PCM,/PSKis R T BitaEsT

= H TEBE - BT
AR AHOIAEZEEE
RERE 819.2kbps
KAERIREF vV ATk | 320049y b
F v A B BE 22.5kHz
AT TN 1IESS-309  4.4.5HfHEHL
B|DETE IESS-309  4.4.38#EHL

(L=t 1/2BAAHRTS)

BHAR AR R
AR B 104MHz + (22.5kHz X 1) (32=0~3,2000D 58 5)
S IESS-309  4.4.280 % U 4.4 AGiHEHL
RS 3,277Mbps

AD~RT b

HhRT b

#1 #2 &N

7. BERONZ Mg RS

£1. TVIRREEOTEMGEHT

% H 6 « ST

1.544Mbps X 13768kbps

CMIXizX21

BS, FE, HET—5 0L EMRE

(255,239) BCHF S 12 L 5283 0 ]I, 34HA1 >

(i
= B4 257 2 —R
s
B G T 5 i

)=

p | ALSES NTSCHZ —F L Y 3 &5, IV,.,, 750, T
g

FELAR FAF Ly BB P LRT

B seige—mE v 352 X 240 4 >

o

" AnEes AKHZ 7 + 0 7 5 (52

| BEAR CCITT G721l ADPCM 32kbps

=

FHHE(LTERET 2 L HTEETH Y, BEBERIIE 2 BMY
CEREREERNE SN,
1) EEROEREFAR

EHEOEBREHEARE LT, “7 Vv —AMESEERY FVEF
AR AVQ)"#RALTHEY, BROTERSEHVBREEVE
WEBTWS, 22T, AVQDESZRT“R 7 + VEF R
IZDWTEEAT 3,

7 VEF LRy IvEEEEzE LT Tuy 7bL, %
D7uy 7 RBMLLTEHLETIFETHY, BRINT—VE
MRAIGEWARTH 2 2NN T w5, $72, THEFHCE
h, BFEENT VAt D 0BCERESENR L L
SR SNELWC LR TIRENC RIF R ERBE S5, 2 L OFH
BHb, EHEONI PNVEFCOBSERTICRT, 22T, B
EE»S 4 X 4 =16RTOD/ 85 —> (AL~Z b ) 2400 HiL,
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X8, AH#E (2m20WE) O

®o. TRREOEZEMREFET

® H PEAE - BT

i) B 5] i3 X | 2m20W, ATERRS

MCPC-PCM/PSK-1.544Mbps

s | TOEL {ETER (768kbps) 1ICH K@
b = 5 % | = Z773Y(32kbps)  10CH AR
E—F2 ! §EEE# (1.544Mbps) 1ICH AH@A

MCPC-PCM/PSK-384kbps

25 i ’ .
DRI, 77 7 %) (32kbps)  10CH K H@E
o s (S | 28.40~29,
W o wm @ g |51 28.40~29.00GH:
(2 | 17.77~19.20GHz
BREYHHEN (E1RP) | 64.1dBw (28.80GHy)
Z 2 G T | 25.5dB/k (19.00GHz)

fHEH | 30m/sBAF (BRED
HERSEL 60m/sAT (BEMD

for A (O S S

b 7 v 7 | 3.75t, 4WD

PTO M 100V AC, Hiffl, 12kVA
12| 100V AC, B, 10KVA (1B
WA | 100V AC, &8

&

Eel
wEl
&
3

BiS4 | 10[E#

P #® |

P42 | 40MIER
ks W it kS 77 | 10kVARLT
[ i | 7.75¢

HOPUDABRENLEENY —~ VB (HAORT V) OA» SR
NNOFTHREEZLZNY -, TRbLERIIBEOS - %
BEET2, 2L THRELY -V BBFEHATHY, 208
P = EHIET 5 TN SLERTH 5, BHE Y -3, &
B, Z2EATE-DIOFHABL T30 THS{LERDA 2
ETHE XL, FROBROFSEELNUETHS ., EBCHVTL
37 Vv— AMESHEIGN 7 b VETFCEIE, BT 5 1 1KROE
HOES (7Vv—LMES BERIICY PVEFLEERATS
ko THERESERFSLEITO L ERZ, BE&HORATH
M - BEREECETD E, S LEADFI 7 Vv — 24RO T T
v I B DOEARI PUVEERTEIAF Sy IR P VRET
b3E (DVQ) L HEEESI T2 Z LIt & DEICEN I FS{LiEE = 8
Tw3,
2 EEHR

EROBHEM & L (HERTSLE2IToTw 340, ERAE
MEVESICE, BEEREOHLIEL RS, 2D, BCH
FS L 2 BIFTERRERUEER Y BRHET» S HIHE LT 4 <
YR VT vy valic X o T, BEORBRLE TH A AR
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No.1
BHE
HERER
TH

No.2
BHUER

ERE

HIEER

| BES

il
mit ey -
1] 2T 5
iy =5
: ! % %
F 41
21 11F o b
£ z
5| |5 B
384k —‘
0 O I3 HES
BB .
B |
AC100V 1¢ DB O HRBR

9. AR oy

R, Ty rEBEOFTEEERET
#H HhE - BT
7oy T+ H R | anF-Mhre-r v 7EHE, SHBEI LIV T TR
BB OK % A R | FH
S @i i B | Az z90°LLE, EL: 21000k
i {8 | 57.1dBIA
iz -
& | 53.6dBLAL
i 5 A g 70KBLT
¥+ 4 F o — 7 % ff|CCIR Rec465-2, 580-1
o ﬁf:: Emﬁﬁfﬁﬁi
28 | AEARE
F10, BIIBEMOEEMEEZET
= = 1ERE - FETT
FRH B 28.64~29.01GHz
faF0H 41.4dBml k
ATY TR —50dBclA T
EREoNdLOMNEMHEENL TV,
RICTVHREBEOEEMERETETT.
4. AIRBHRHOBE
4.1 EEMHREET

2 m20WIERIHRA O/ R 2= 8 i, TEMHE
oy 7EERIISTRT,

HEEER, 3,75t F 7y 2 BB LR TRERAIC 52
SRR KB BUT K ER AR FEERNCEBL THD, H
BRI R 2 15 L T 2 2EOKFHS I HEIT = 244
#2EDTNEG,

KEHRBED o ¥EEH 1 CH GER®— F 1 : 768kbps{EHE &

NAZERE—F 2 [ 1.544MbpsE B EHR D —EIR—) RUBEES
10CH GERE—F 1DBE&DAAIEE) *EEER TE OREARTH
BEENIHRFNEINBEERGETE T, HEEEYAT A
DEETH DL - ERE - SITER - AEEL 22 0hA% <
RETEZLLDTHD,

HEITEROI, Z T

I - P e S SRR A e B RS R BRI % - ST - 508

- -

HH -

4.2 HEBOMEE

THEOEH I, IBThRhRFLEFNCRETHD,
ITRIEET AT VT T EE, FREFBEC OV TS,
4.2.1 F7rFFEE

TrFrEER, E1E 2 meHSoBRSI AR (RRE2.36m, GE
1.70m) &L, WERZ < H—HRB TR L 5 KRB L T,
2B, TREERIFVELZ LTS v 7 REHICERTETSY,
BBHEHOERERUERC LTS LTS, RILT >V 7HEE
O EEHEEETE T,

4.2.2 EAREERE

REREEB R, EHTHEN, BIEET, 225 R RETEAn,
RA oy VREREN KD, FERET T EEETEOEAE
Ry 7 2ARICRE SN T VB, 2T, HRE & MENERZLZE
FHEEERIZ DL TR B,

BIIEISEE, EfR 1 CHEESEI0CHASEL 1 BXEELT 5
2 LT, BIHEEE TR O RSB ELRETE Ny 7 A 7
BNEL T A EHTE B Lo BEREINY OB ERAST
&, SN X VKa¥A L LTIRARY 4 7OMHB720WETWT
OEREZEEL L, 2EXBEBTATRRLL UM - E2bF
ELTw3 (R10),

-
(-

5. ¢ U

BE, BETVEEEET 1+ VI NMEET 5B, 100MbpsEE
OFER|LY — b ELBEE T 29, EEEEFS(LEHNIC X 2%V — b
1.544MbpsD 7 + LV EF AR EHA L ER, BhEEfECE
ntﬁﬁ@ ggohic, £, KERSFCBETIFEHREL

BOFZy 7 QEPIEAYBEEGXETREL LB, BIEE
{—/7\7‘/,\0)["12?&0)0&753 I EREEAZ T WER EHE T,
REBBOBEFRE L TROEENTH S LHZELTL2

bk, ZOMREREOE - e - BEc LS REHE
B8 - HiG 5B oL E TR KR 2 RO BFREMICES BHORE

ERT D,
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FEEEREyY PL—FAXTEETFL

HEwEt EL B =% B MLEER FEAT

1. & A #»° &

EE, BEBBCBY T 1 V5 bid, ERZEOTEYE, B
BT - ERCHTA2EEOREY, #HHEROF 4 ¥y VLB LA
Fo TRERILL Eth 2RE T 5,412, INTELSATICB »
T $IDR (Intermediate Data Rate), IBS® (INTELSAT Business
Services) D F 4 VINFEBEY —CANID 2~ 3ETEAR
RERLDDH L, BEBEOT 1 Yy NMELICRHETEN A 2D
LEWAREERE (7 L) THEH, HEREZOEY bL— 28
BEESNTVDS b OMnEL, BRFEEFOLEENE LU THERR
KIIGT 5 e nBEH TR, HROTHEP TS TORHAENLE
ThHolz,

SH, EESF, —YIN—F72 7 OEERUBRENLER <,
2=y bRIED T > % —REXRY T+ 5OHIEAESDOATZ
DYy b L—+NEGCEERGER, HEBEERAL Y L —AE
HeEF AL, 802, EESWE, ZOETAR2EEOVLSI
BfiRUERESEFNERE L T, SHOEED DL Dicth40% 0
K& /ML, TR, B2k BEEEIL - BEEE
bEH-7e, COEFTLAOHFEICED, BEBBCBY 2 ERERE
DERECKL, R« B OLRMCIIGT 2 2 EBAJEEL R 72,

ZOWMX T, SHEEFELLEEEGHY Yy b~ IERET
LADBELHER AW ONTLIEMIZ O WTRR, -850
TR D W T - BETEAT D,

2. BIEC AL

SEEFEL-EEBEREY MV — M AEREF AR, FraL
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HEREERHLRLTHY, ENEEROBE 1ELLV12E60F +
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BH1R0WTH 5,

Fy Ry FMS2100
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66(264)  *M{EHEIERTEE Y A 7 AWEAT

Iz M, 4 ¥ T Yy MEEEREIESS-30ICHE S 17z
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Y E— M X DBRCEERREE L,

2) 1B8m2=vy MCEEFRREE, R OFTIESEE, IBS71v—3 >
BEE, W LRA vy 7 2 —AHEEE, BEEEIMEA Y 7 x— ARRE

FTARTNEL e /NEULERET 21T o 72,

(3) T4 VINVABOKRELS 2RI CRT 4KF =+ »517.5K4
—FETOTEOMIRY ALSITHK L, $REEREHRZER
U T SHPEREE40%12 /N EITE L 72,

4) HERA VS 72— ABEERA VI 7 2 —R X IFED
TITA v H— FIZENL, HERA VI 72— ADEEIHL A
— FELBZIC L DEFIHICARE L LTz,

2.1 &

Zoz=y b OBEERN, tHERASDT 4 VI AMEFTATITH
L7 v—Aa[lfiES, v~V 7v—LREEES, ZOMEEES:
AL T16 /153 HEEERLUIBS 7 vV — A7 3 —< v M 21ERKE,
EBIERZ TV TN, BHAHFFE(L, QPSKER %17 > T140MHz
FIIIOMHzEOIFES L L THERICE T 5,

%z, REMIQPSKHE® EHREIC L D ERRRHEL S £1E
L E{T», FRZI VY IAVRUT7V—ARHE, <LF7L—AR
O 21T etk #EES AU T 5 OB R1TS . SBEsh
17—, FvIF Ry T I—nNy T riZED 7ay Z7ORE
FRBfTbhg, BERT 1 I VESLLTHEAIENS,

Iox=y T, HEAKEH S NWDRET — 5 RUHERNC
BEHEANZREAT 52, OHLE»SDANT -5 hofhitiL
fzruyr, OfErsfiasns s oy, @2y PHREOD Y
oy, QEEE»SRELLF—srofELtrsuy 700T
NHREBEARETH B, £, FVIF R TSNy 770DE
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2 Tnb,
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1., Frarazy b MS21000 EEMEE

| 5] 1 i
] ) 64K,128K,256K,384K,512K 768K, 1. 536M,1.544M,
1. WHERE Bps) | 05N 5 oaBMn L AL,
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. T S OEH
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5. FFSREALSI EyCiESas Feblann 4K
. e IBS7v— %@ (b 8L
6. ~—ZstLFLSI “_Z’\ﬁgﬁﬁ RS 7 7K
NS 75 FARIS TS
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e 2 e e | G733HEHL,
7. A2$72—ALSI ;ﬂzn/rm 2.048Mbps,1.544Mbps 5K
@ AFTz—A Fv—LE5H
1k~ srEE hEee

O ERQ), WEBEREBRE NG,

Ny 7R R
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| f
! |
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CYES w5 P
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| t
| Remzsvu F R ]
| _fosmw® b d
2, FyHArz=y hMS21000 RHE
A=Kk F—  EZSELED
CH UNIT MS2100 MITSUBISHI o
e
O BIT RATE /%—/- . [re]
’ 64Kbp nin B
I e = E
e E
O \ O
U P — BEF >+ n A —2EbhTUD,
1EXFE(GBXT Ky b/XF)
3. FrAz=y PMS21000FIE/ SFNL 7 2 —X
2.2 BEE T FeLT, Ev M= OBREFRFETOEARER T,

ZOz=y PORENSAN T2~ ARK RS, 2O =w b
OBRERRIABARRICRT 7> ¥ — L EREFEIC L DV TETH
D, BERROBSEK- T, WMEBEERKMNDO A= 2—, OF
HET, @T=IER, @T—FBREHR, Q7 A-SBRERT
KEIHBREN TV, BRERIBRONBOHEMERRL, €
S ERRIBEERRE Bz, BULERY) 2HRFT 2, ©—
CRERTR, o—d L, ) - E-FOUBISLRERTT
57000 THY, (7 A-IFEFERE 2=y FVATOEE S
A= Blzid, XRERAHELE Eybr—1t, @») %
RTB0DbDTH2, I ITiE, /875 A —FBREXTEERD—

BEMAEHE Yy bv—rAEMETL - HE B ZFE - HE

- PR

2.1 BERHEAC5T7—2

Iz oy MEBWTiE, EIAZKRS4SSIC L2 BTN 5 7
= — A%, FAHFEH(9.6Kbps) RUKR—VY v I FIEIzLD, YV E
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HHEEB LA VP 72— AT B LEAREET D20, Fv &
pazy F1R2ESOERHEES 2 IUE/SEEL, BEREEESD
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3. QPSKZ s

K a3

QPSKZERBO7 oy 7HER 5 IR T, BARAAFEHIC LD
AFT&EN T2 Pch, Qchd 7 — 5 1%, FREW 6 kNS — 7 — AR %
FOROM7 4 VF iz & » THEBER &1, D/ATBRINRT -
u/LPFic & h EFAESEREENS, 7o/ LPFHEAES KL -
TQPSKZIR & - idikid, BBy vy A Ao THER
Ffrxnictg, BPF, HE7 v 74— 28> THEIFEF L LT
Hhah s, RERKEE L T140+36MHzX 1270+ 18MHz, B
BATv 7L T22.5kHzX 1325k HzD W s, T2 ILEIR
ARETH D, Zhe, ET v T A—F & > T, BEV -~ %0.1dB

Frilazy b RS485
21

Fyrlazy b RS485 19712
i

22 = | GP-IB/RS232C/RS422 SR T
2=t TS

FraliZvt|  RS485
£12

4, 457 2 —AFar =y b O

I, AVI T —AEHR2 =y C DR

H OB T -
L FrRazy M
(1) FREHEH 128
(2) BEHREIHEEA 1%
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9.6Kbps, *— Y > 7 FIH

2. EERRHIEZEER

(1) EBEHHIEEEA 1#

(2) A% 7z —AEMH GP-IB (IEEE488/¢2)
RS232C, ASEM, £-&
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@ RS422, FHEH, 228

4.8Kbps, #EFIHE

® 6

BHRABTFSERLY

D/A 7oy

Pch5—5 —| ROM |—] e

AT v 7 T30ABRIE & TE 5 LI L7,
3.2 8

SEFEEIT> 2 QPSKERB TR, "—F 727 0EEZLT
32Kbaud~ 6 MbaudZ TOEy b — FOEEMAEETH 5, £D
ez, BRo X5 wEBEFREEROMY 1 V8 TITW, £7:7F0a
JLPF: LTEEEISNI X D BB A2 O 2B L 2,
ZIO7FaZLPFiE, By b v—bNEIEUTH Y b & 7 B EE
FHCERTES 4RI —T AT LT THD, *ORMEE
HEHE Rt AR FHAERECGUTIANVIDA Y bE 7
BEENELL TWE I b hs,

Flz, ZOERABOFEEARI PVERTITRT, BAHORARS
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v DT7HEE, By A2 IHE, AGC, ZE7 1 VIEDKRE
BE T4 LI NAL-VLSHEL, INE{EERZ & & bIZAIEY Y b
— ~ DEREERERLL,

(1) 1EEREHEER

Fy U T7THER, v by 4 LV SHER, AGCIKE 8 OEFR
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3, ZOLSIZ i3 FECBEEDIE M I, BiEx v )V 7T OB EERERE 25
B o8 2ERC/NEFHE T IREVIRELO N TV S,

F v ) THELSE, TP FMbEnizaRy AN— 7 TR
n, FONV—TEEBNEY b= P EIGLTHTIDREZON S, £72,
QAWK 2 A HHE % +25kHz E L, BAEBEESTEET 258
BT EASBEE R R T 5D, ARERNERERESE L
TEIET 2 X D i L7,

Ew by A3y IHER, BRR-ANYFEE2BEWTPLL
(Phase Lock Loop) ¥&lfH+ 2 FRTH 5, AIEE v b — bizs
BT 5, BERAESEIEEEO L EEHIEFERS (VCO)
FRWTPLLE#RE L 72,

7z, AGCIRIEFAN—ANY FEFEDF 4 £ A M EDIREN—E
ko, VAo REET 2 AR TH S,
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FE7 4N, 7THa BB THERLZLPF (7 F2Y 7y

BPF |—» F—— IFth
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I #T# : 10dB/DIV ] i

256Kbps /1536Mbps
T~ 512Kbps |
\\ [~ MML /2bmm$s
ps ot /
I e ]
%‘JQEE 7 o i A =
01251\ 025V \ 05V NI1OY NIV 20V // //i \7« l \\ \ \\ \ \\ ;
\ \ ) /) NIRRT
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; D/A 8 H BPF IF
: O w| A (o}
E VCXO0
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