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Abstracts

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 23~26 (1994)

Base-Station Antenna Systems for Car and Handheld Cellular
Phones

by Akira Okuyama, Yoshiyuki Chatani, Yasuhiro Itabashi, Kazuhito Miyashita,
Hiroyuki Aoki & Hiroaki Miyashita

The market for car and handheld cellular telephones in Japan is rapidly
expanding due to the entry of new service providers, development of
digital technologies, allocation of the 1.5GHz band and lifting of restric-
tions on terminal sales. The changing market demands a variety of
base-station antenna systems. Mitsubishi Electric has developed about
30 base-station antenna products for digital use that integrate technol-
ogies for beam forming, wind-load shedding and beam tilting.

Mitsubishi Denki Giho: Vol, 68, No. 12, pp. 2~5 (1994)

Current Trends and Future Prospects of Mobile
Communications

by Kunihike Shirahata

The cellular car telephones introduced in the 1980s, followed by small
handheld cellular phones, have spread across 100 nations with approxi-
mately 34 million users. Many of these technologies have been utilized
in other mobile communication systems, spurring the growth of the
entire mobile communications industry. In the future, high-end products
incorporating multimedia capabilities and low-cost mass-market prod-
ucts are expected to appear.

Mitsubishi Denki Giho: Vel. 68, No. 12, pp. 27~30 (1994)

A Microcell System for Use in the United States
hy Shinji Matsumeto, Hiroyuki Fujio, Kenji Matsunobe & Nagayasu Harada

Mitsubishi Electric has developed “Molecule,” a microcell base station
compatible with the advanced mobile phone system (AMPS) standard
used in the United States. The unit, which has four wireless channels,
100mW output, and simultaneous transmit/receive capability, is com-
pact and light enough to allow wall mounting. The “M Series Cell Site,”
a 50W RF power output base station composed of Molecules, is avail-
able for macrocell systems. The base station has versatile options al-
lowing applications as a stand-alone system or wireless private branch
exchange (PBX), or in micro- or macrocell cellular systems for the pub-
lic.

Mitsubishi Oenki Giho: Vol. 68, No. 12, pp. 69 {1994)

The "mova D 1" Compact Cellular Telephone
Takanobu Fuji

by Kazuhiro Aou, Kousei M| j Osasmi Ishida & Masumi Kosaka

The number of cellular phone subscribers is growing dramatically,
while cellular phones themselves are continuing to decline in size and
weight. Mitsubishi Electric first introduced cellular phones for Japan’s
domestic market in 1989 under guidance of NTT Mobile Communica-
tions Network Inc. In April 1994, the corporation applied the latest semi-
conductor and circuit technologies in developing the compact, light-
weight "mova D II” in response to increased competition in the open
market.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 31~34 (1994)

A PHS Cell Station for the Public Services Network

by Kuzuo Mitsui, Yoichi Moritani, Yuji Yokoi, Mobuhiro Kimura, Kiyoshi Nagamura
& Sakae Nakano

The Personal Handy-Phone System (PHS) is a digital cordless phone
system that enables remote handsets that function as cordless exten-
sions in the home to also serve as cellular phones and communicate with

remote base stations outside the home. This report introduces a com-

pact cell station designed for easy maintenance.

Mitsubishi Denld Giho: Vol. 68, No. 12, pp. 1013 {1934}

A Digital Cellular Phone for the Japanese Domestic Market
by Kazuyoshi Sato, Etsuro }rino, Kazuyuki Yoshida & Osamu Murakami

In March 1993 NTT Mobile Communications Network Inc. began oper-
ating its new digital cellular service, the Personal Digital Cellular (PDC)
Telecommunications System. In April of the following year, with the
changes in government regulations, the Japanese market opened its
doors to all telecommunications companies. This article outlines Mi-
tsubishi Electric’s development and introduction of an advanced
800MHz PDC-specification cellular phone to take advantage of the mar-
ket situation.

Mitsubishi Denki Giho: Vol. 88, No. 12, pp. 3538 (1994)
The Personal Handy-Phone System (PHS)

by Mikio Onoki, Masami Ishikura, Yasuhiro Kondo, Wataru Matsumoto & Ikuo Takahashi

Various handheld phone systems have been proposed to meet consumer
communication needs. The Personal Handy-Phone System (PHS), in
which the remote handsets in a cordless home telephone system can be
used as cellular phones outside the premises, has been adopted and tests
are being conducted in Tokyo and Sapporo, The article introduces the
PT-MDP, the PHS delivered by Mitsubishi Electric to Daini Denden
Corporation for these tests,

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 14~18 (1984}

Digital Celluiar Phones in Europe and North America
by Susumu Kato, Takayuki Nonami, Fumiyo Fukuda & Koji Higuchi

Standards are being established and services are starting in many
nations for car and handheld digital cellular phones systems based on
digital modulation and time-division multiple access (TDMA) technol-
ogies. The article briefly describes the systems adopted for North Amer-
ica and Europe, and introduces cellular phones and accessories that Mi-
tsubishi Electric has developed for these markets.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 39~44 (1994)
A Digital MCA System

by Tatsuya Nakano, Hisao Tachika, Kazuhiro Otani, Takahisa Aoyagi, Tadashi tkeda
& Toshio Mise

Digital multiple-channel access (MCA) services began in the Kanto
plain (the greater Tokyo area) in April 1994. Digital MCA is a digital
trunking system that achieves efficient frequency utilization using
multi-subcarrier 16-quadrature amplitude modulation (M16QAM) and
time-division multiple access (TDMA) with six-channel multiplexing.
This report introduces the digital MCA system, and the base station and
mobile transceiver station developed at Mitsubishi Electric. The con-
troller and transceiver racks in the base stations can be separately
located up to 900m a part, and the equipment is designed to allow all
maintenance to be performed through the front panels. The mobile sta-
tions are compact and lightweight.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 19~22 (1994)

Base-Station Modulation/Demodulation Equipment for the
PDC Telecommunications System

by Yasuji Hara, Makoto Miyake, Shigeru Tanaka, Shinji i
& Eishi Asano

, Takashi Kashiwagi

In March 1993 NTT Mobile Communications Network Inc. introduced a
digital mobile telephone service in the 800MHz band based on the Per-
sonal Digital Cellular (PDC) Telecommunications System. This year
(1994) service also began in the 1.5GHz band. Mitsubishi Electric has
been supplying base-station modulation/demodulation equipment
(MDE) for these services. The article introduces an outline as well as
the characteristics and efficiency of the MDE. Measurements are
presented showing an adequate margin to meet RCR STD-27 require-
ments for wireless transmission characteristics.
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Abstracts

Witsubishi Denki Giho: Vol. 68, No. 12, pp. 66~70 (1994)

Basic Technologies for Mobile Communications
Part [11: Digital Signal Processing Technologies for Adaptive Equalization
by Keishi Murakami, Koji Ueda & Hiroshi Kuba

The article reports on developments in adaptive equalization technol-
ogy, which demonstrates usefulness in reducing frequency selectivity
fading effects in digital cellular systems. Mitsubishi Electric has devel-
oped a decision feedback equalizer employing a square-root Kalman fil-
ter, and an adaptive maximum-likelihood sequence estimation equalizer
based on the Viterbi algorithm. Both of these equalizers represent
improvements over existing technology: both track rapidly fluctuating
fading in channels and remove the large delay-distortion effects caused
by multipath propagation, assuring excellent performance. The size and
power consumption of these devices has been reduced sufficiently for
use in handheld cellular phones.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 45~48 {1934}

An Inter-Zone Connection System for MCA Services
by Takashi Kawabata, Naoki Seki & Hideyo Dno

Multiple-channel access (MCA) terrestrial cellular phone services began
in Japan in October 1982, providing service to areas with radii of 20
~30km. These operations have expanded, and demand is growing for
services between areas. Mitsubishi Electric has developed an inter-zone
connection system and the equipment necessary for linking base sta-
tions for 800MHz MCA systems.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 71~74 (1994}

International Activities Relating to the Mobile
Radiocommunications Freguency Spectrum

by Masayoshi Murotani

In 1985 the International Telecommunication Union initiated work
towards establishing standards for extremely compact handheld phones
that could be used worldwide (Future Public Land Mobile Telecommu-
nication Systems). Frequency bands for this purpose have been speci-
fied, and work on related standards is progressing. Progress in satellite-
based mobile communication services has led to the allocation of some
new frequency bands for use. Studies are also underway on standards
for frequency sharing with other radio services and on frequency bands
for feeder links. The article reports on these developments.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 49~52 {1994}

A Wide-Area Digital Mobile Wireless System
by Yasutomo Otake, Kazua Kimura, Akira Dtsuka

Mitsubishi Electric has developed the wireless exchange control equip-
ment and mobile stations required for establishing a private-sector digi-
tal mobile communications service with nationwide coverage. The
exchange control equipment is based on the MELSTAR ES2700 private
branch exchange, and provides services across the entire system. Sig-
nals are transmitted hbetween the exchange control equipment by Proto-
col No.7 of the Common Channel Signaling System for high reliability.
Voice transmissions between frequency-division multiple access
(FDMA) wireless regions and between the exchange control equipment
are compressed by a specially developed codec employing adaptive pre-
dictive coding (APC).

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 76~80 (1994)

Improvements in MELSEC General-Purpose Programmable
Controllers

by Keiji Matsumoto & Akira Sugiyama

MELSEC general-purpose programmable controllers have earned a
position of respect in the industry. They accommodate user needs from
small- to large-scale, and leading-edge technologies have been
introduced that reflect trends in factory automation (FA) and computer
integrated manufacturing (CIM) systems and basic technology develop-
ments. Recent developments include improved capabilities in the proces-
sors and networks used to construct FA systems, an expanded family of
compact, low-priced products, and a wider selection of accessories for
incorporating programmable controllers into FA systems.

Mitsubishi Denki Giho: Vol. 68, Mo. 12, pp. 53~57 (1934)

Mobile Satellite Communication Systems

by Katsuhiko Aoki

Mobile satellite communication services have been available through
systems such as INMARSAT. Using the Mobile Satellite Service (MSS),
these services will also become available in North America beginning in
1995. This article reports on the present status and anticipated trends in
various overseas mobile satellite communications, with a focus on
North America. The article also introduces the technical features of a
Mitsubishi-developed mobile satellite terminal {MT) that represents
entry into the MSS system.

Mitsubishi Denki Giho: Vol. 68, MNo. 12, pp. 81~87 (18%4)

FXo/FXon/AnS Series Downsized Programmable Controllers

by Takahiko Ando, Yoshiyuki Dkumura, Yutaka Kobayashi, Shinsuke Yokokawa,
Noboru Takahashi & Masanari Kachi

Mitsubishi Electric has developed FX, and FX,y Series subminiature
programmable controllers and Ans Series compact building-block pro-
grammable controllers to meet industry needs for downsizing. To
improve performance while substantially reducing the form factor and
cost, the corporation incorporated the latest microprocessors, used cus-
tom ICs to implement the logic circuits and develop other custom com-
ponents, and employed new component mounting techniques. The new
controllers are compatible with software developed for previous pro-
ducts and offer the same ease of use.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 58~61 {19%4)

Basic Technologies for Mobile Communications
Part I: Antenna Design for Handheld Cellular Phones

by Yukihiro Yoshikawa, Tsutomu Endo & Yonehika Sunahara

Designing antennas for handheld cellular phones requires analysis of
the radiation characteristics of antennas located inside a handset chas-
sis, and analysis of the effects of the human body on antenna radiation
characteristics. The article introduces the “moment” method for analyz-
ing the former, and use of theories of geometrical diffraction and physi-
cal optics for analyzing the latter. Analytic results are compared with
actual measurements.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 88~92 (1984)

QnA Series High-Performance Programmable Controllers
by Tatsuo itoh, Shun Dhta, Hideaki Marita & Noboru Sakamoto

Mitsubishi Electric has developed the QnA Series, high-performance
programmable controllers, to replace the previous A Series products. In
addition to dramatic improvements in performance, the new series
offers file management capabilities, easier debugging and other en-
hancements to boost software productivity. Reliability, availability and
serviceability (RAS) are also improved.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 6265 (1994)

Basic Technologies for Mobile Communications
Part 1I: Digital Voice Compression Technology

by Shinya Takahashi

Voice compression technology is a topic of strong interest in the digital
mobhile telecommunications industry because it supports development of
the low-bit-rate voice lines that allow more efficient utilization of the
communications spectrum. Compression algorithms have been devel-
oped for current half-rate digital cellular phones enabling them to
achieve excellent sound quality with data rates in the vicinity of 4kbps.
Aiming for even lower bit rates, Mitsubishi Electric is developing new
algorithms for use in its vehicle fleet. The article reports on the current
status of low-bit-rate voice encoding technology, development trends
and the corporation’s algorithms.
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Abstracts

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 115~119 (1994)

Diagnostic Equipment for On-Site Maintenance of
Programmable Controller Systems

by Tatsuhiro Kurashima, Zenei Kamiya & Yoshio Kassai

Mitsubishi Electric has developed on-site instruments, remote mainte-
nance systems and remote diagnostic systems for maintaining and re-
pairing programmable-controller-based manufacturing systems after
installation. Instruments for on-site work are compact and lightweight,
and enable maintenance to be completed swiftly. Remote maintenance
and diagnostic functions are implemented over conventional voice lines.
A variety of fault diagnostic functions, including learning functions for
mechanical fault diagnosis, simplify maintenance tasks.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 93~97 (1994)

A171S/A273U Series Motion Controllers with Integrated
Programmable Controller Functions

by Yoshichika Takizawa, Kazuhiko Tomatsuri, Kimio Saito & Misako Okada

MELSEC A Series programmable controller functions have been incor-
porated in Mitsubishi A171S/A273U Series motion controllers. This
development enables a single controller to manage a manufacturing
process that previously required a separate motion controller and pro-
grammable controller. Software packages and a development environ-
ment support program development for many kinds of moving systems.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 120~123 (1994)
The LM610 Compact Modular FA Controlier

by Masao Katagiri, Kuniharu Miura & Kenji Shindo

The article reports on the development aims and system characteristics
of LM610 modular factory automation (FA) controllers. The highly
expandable system supports-bus connections with MELSEC A Series
programmable controllers and high-speed data transfer over MELSEC-
NET/10 FA network. Reliability, availability and serviceability (RAS)
features, such as vibration-resistant hard-disk unit, help the equipment
survive in production environments. Hard-disk mirroring is available
for added reliability. Software packages with fault search functions are
also available to support monitoring and debugging.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 98~104 {1994}

MELSECNET/10 and Open Networks for FA Applications

by Akira Sugiyama, Toshiya Takahashi, Noriyasu Fukatsu, Tatsuo Ito, Takashi Watanabe
& Akiyoshi Kabe

Networking technology is vital to efficient and flexible automation of
manufacturing activities. Mitsubishi Electric has developed multitiered
support for factory automation networks based on programmable con-
trollers and open-specification networking technology. Industry stan-
dards are employed for links between personal and host computers.
MELSECNET/10, with the industry’s highest datarate of 10Mbps, has
been developed for communications between programmable controllers.
For links between programmable controllers and factory equipment,
the corporation offers both proprietary network products and open-
specification networks.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 124~131 (1994)
The Dual-CPU, Dual-OS Design of LM8000 FA Controllers

by Shin‘ichiro Chino, Keishi Obuchi, Sakuyuki Onishi, Hisashi Yao, Satoshi Nishide
& Shigeru Kamiya

The article reports on the development aims and features of LM8000
dual-CPU, dual-08 factory automation (FA) controllers, and describes a
hypothetical application in an automotive assembly line. The LM8000
employs client-server technology pioneered in office environments. Use
of hierarchical system software and a wide variety of application pack-
ages make it possible to simultaneously implement shop-level informa-
tion processing and realtime line-and-cell level processing in a single
machine.

Mitsubishi Denki Giho: Vol. 68, Mo. 12, pp. 105~ 109 (1994)

GOT Series Multifunction Electronic Control Panel and DU
Series Data Access Unit for FA Use

by Masami Niwa, Yasuyuki Suzuki, Narihiro Akatsuka & Michiaki Isobe

Mitsubishi Electric has developed GOT Series medium-to large-size
multifunction electronic control panels. The GOT Series replaces con-
ventional control panel functions using pushbuttons and lamps. GOT
can also serve as a user interface for programmable controllers indicat-
ing faults and providing instructions for recovery and general opera-
tion. The corporation has also developed DU Series small-to medium-
size easy-to-use display units with similar capabilities. Both are
designed for compatibility with programmable controllers. They can be
connected directly to the processor and used to generate display screens
for monitoring the status of the programmable controller.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 132~135 {1994)

Technical Information Services for Personal Computer and Fax
Users

by Akio Harada, Yoshimasa Kume, Toru Ishikawa & Masahiro Matsushima

Mitsubishi Electric has developed and is operating a system for provid-
ing technical information on MELSEC A Series programmable control-
ler products to personal computer users over phone lines. Technical
data is assembled in a workstation database which is linked to a
personal-computer information-delivery system. A fax-based service
has also been established for information on MELSEC F/FX Series pro-
grammable controllers. The labor-saving systems provide information
to customers round-the-clock without intervention.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp. 110~114 (1994)

Software Development Support Products for Programmable
Controllers

by Shin'ichi Amasaki, Yasunobu lwata, Eiichi Suda & Takayuki Nihei

The article reports on the overall concept, the design internals and the
individual features of software support products for the Mitsubishi
Electric QnA Series next-generation programmable controllers. These
packages cover all phases of user software development from program-
ming design through maintenance. Structured programming support, in-
cluding macros and libraries, helps coordinate work by multiple soft-
ware designers and dramatically raises software productivity.

Vi
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Vo FOLBEIRIE Y R 7 L8 RKDHT, BRCHARZIED
WM, SAEEICRIFZE - BARAYED SN T2 (R2) .

3.1 BA0ZmE

AATIE, b bDiliENn, s— v I bizfiiZ T PHS
(Personal Handy Phone System) 738D _EIF 541, 08
MARSEOMET A 19904 2 A, EREE & KGR SRk
STHEE N, 1993 4
4 FIcief B &

e e R PN
= w
= = I = <z

i i - i e /N £ - o e .
H B PHS DECT DCS1800 - s
45 R B g 1,895~1,918.1MHz 2% | 1,880~ 1,900MHz 1,710~1,785MHz It TR AT
1,895~1,906MHz  BK 1,805~1,880MHz PNTWBEBTH S,
77t AR TDMA,/TDD TDMA,/TDD TDMA,/FDD = PUS (3, BHESNE
T FX )T | 4 12 8 (16 I R
PR 16 LI L DBIT
F o ) T 77* 10 375 N )
% ) 7 SRR | 300kHz 1728k 1z 200Kz Wb TwdTF 7
% % % K 384kbps 1,152kbps 270.833kbps HADa— FLVRERR
W R r/ 437 FQPSK GMSK GMSK T4 INET B E
R 32kbps DP 32kbps - .8kbps " . y
= T H ! 7 EH
T 5 5 5 T%‘rfp;h%c;t%“ FER
PN o O o) NTHARBIROWA
FR R 5 O x X ELTHIHTES &

E o D BAMERIO) BITKOAEAETR, ()RR N—T L — MRARED b D

BWMRE NSk & Y - Bk

2L &9 &)
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Hp i X

LD TH b,

PEERRED 1237 — 12 10mW Th b720D, Hise/E
1t - B b2 TR S 54 & L 11, FFLFITHEREhE
FEREI RS TE B, 72, PE100~200m DR Y 7
PRESRE L TR T LY 5720, HTHBEMEM
DIEEGIULE S 7o, B ERRE D AT L0
MABEREEZWMARITLIENTE S, FAKII19GHz
WHEREHL, BEFRELTUIE NSy 7o TE S &
912 TDMA (4 £3) LR TDD (&80T 5:%)
FRERAL T b, HFEFSEAIRE LT32kbps ® AD
PCM (Adaptive Differential Pulse Code Modulation)
HEARHAEN, SREDETHERAD TR 721 T < 1HHR
Ey b L— F#32kbps TH 5728, BT — 5% —
ERPTHRET, BT A —NEDREZE LR~V F AT
4 THEE LTHFHENEZ LRnicifFEdn b,

PHS (31993410 A SALRHIICBWT, F7219944F 4

Ap S IRBHX I B W T—RTTRENE= S 2728

CEBRHFBRICAT DI, ARIIERBERERORELET
1995 2 & KFULABIAS NA TETH b, FROFET
WEL TR —EXOBEBICL>TLRL Y, EAT
2000 41243 300 ~ 750 TMAD RaADH 5 LD THEID HEN
THY, E5iz, PHS 2 AAREN/ZT T2 IR CEM D
WHIHTNI ) LI FELHTETW S,
3.2 BERM SR

WM CiE, ETSI AT 4 V2V EROATE - Bt
LT GSM HREZZBHEL L 7228, 73—V FLBEY 2T L
DAFEIZBWT L ETSI HARDOBHEL 2 {ERIED T E
T b, A7 4 ANTOFAFEAN & Wwbitsd, DECT
(Digital European Cordless Telecommunications) 3%
T LDREHEA R UF PCN (Personal Communications Net-
work) 27 2k LT DCS1800 & 2 7 A DREHE(L % 4T\,
WL BRICERLICA - TWwb, DECT 131,880 ~ 1,900
MHz ###HL, BA&» PHS X :FL TDMA (12 £
%) /TDD RN R T LTHY, DCS1800 2T 413G
SM &L TDMA /FDD (EEkmEIM8 ) HR T, GS
M DR % 900 MHz #2 6 1.8GHz #ricEB L TIES
NIV AT LTH D,
3.3 XkEOHH

KETIE, KoM FERERE T — X & LT PCS (Per-
sonal Communications Services) &\ ¥ 2 7 AR %
T L, FCC GEIBIMIERRS) X TIA 25l -T
1990 - & 2 6 Bl s, ~—7 v b, LIz OWT
MeEt & D T &7z, KETIE, 900 MHz #9 3 MHz %4
S 7B PCS &, 2 GHz % 140MHz % fii - 725k
PCS &% %, PCS THAS L5 FURISEE, T
PCSHLCEUFIC & » THFRICHIT 6N, YA TLAZMAL
72 EFLRERICFEE N ESNEHHAAPR S B, FEm PC
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S, " LFBAFERY v b, TS Ay k—D
=,/ BHEZV 7 ha=y Xy =P T, T Ty
3 ) EOEBBEL EOFIHIFHEINTEY, 199447
RAIcRiREoBErER Sz, $£72, 2GHz %o PCS
13, SRR T — F LV REEER/INHERER S A T AI2H
2, TRk L FCC i3 1994 4F 6 A icHid® 140MHz &
W EE) YT, 20 2GHz PCS DAk kL, Bl
L TIA W JTC (Joint Technical Committee on
Wireless Access Standards) & M-I 2 RE2 CHRET %
Ttk D, TDMA = CDMA # -2 L7220k
ROHE TR & L TEIT ST %, Heriyiciaesk
T—20FRUITH—IZEINT, PR T LOERFDFRIC &
BB TERET BTN L Wb LT Wb, »wT
U L1994 Iz 3T &5 D OFERIE LN D L Bb
N3, TNHF LW PCS I3, EA{LE 0GB Tk T
6,000 TINAHICEYS 5 L THT 2JESHMLH - T, Hx
LR HTERICEEANDSAFEZ B> T b,

4, ¥ DMROBEEBEIXFLOEME

BRESEEDSITT, ho HEjE - #EHEEIE X T 4%
2= FIIBME L AT LN THREROFEREAMATFE N T 5
PRFLELT, =V I URT L, BEITF—2BEL 2
T4, AEBESZ T Ao MCA (Multi Channel Ac-
cess) VATFLEFET LD, TITE, ke F AT
A TBEDA YT IARAN T 7T 2 L LTES PP -TC B
EE LN EBENIT— 2 BEL R T LA0EAZiTE <,

BET— S BEVRT AL, VTS A LEFERENS
BREWBEL AT LEIIRLY, HEIBMEDRIEIH T L
WATEEDBEIERINE LV VAT ATH S, 2D
720, IEFRNE LT, 2~y PRSP ERAINE S
EHE,

4.1 BFDBEHT—FBE

AARTIE, COBHT—SBREFEMIRATLELT,
1989 Iz —ERBBESINI 2T L & — I FINV T R T LS
»H5b, i3, 800MHz wz vy, 9,600bps MEHHE,
5128w Xy P ROBIELV AT LTH D, BHER, 7
4 =N FTHE—IVZA, T—FIEREFA—IL V-7
AP 7% 3NTWBH DD, REKTIE, FFBMENFTELN
Z & RN R D F R IR A—DTH B,
Lo L, BRI R FAOBB LM S, ks
BLfEptia s Ca—2 2llAaAbhER, wWhpbE—ENL
A Ca—T A ITDA T IRNZ7F % & LTHEIH
HENBYVATFLTH D,

4,2 BADBET—5BE

HPMZB W TS, KED RAM R ARDIS Ewvwo72i 2
FADSILTEY, INHEBICKEDOFE 2 77/
—LTWaEELN TS, RAM I RAT AL, A7z—F
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TR I AL 1986 FF40 5 — igis — s
. . FPLMTS P 198~ Mss |4 C2irdmss e
ﬁ}zﬁ é ﬂ’c [P %) MOb]teX Region 1 s 3 | 1 i ) | ! I} 1 i | L ! ) ] ! L ) L ] L L i H
. . . (A, BRM) 1.7 1.8 19 2.0 2.1 2.2GHz
PRI D BEIT— 5 8 200,
= - 1.885 BNy
&3 X T L DH % FH v FPLMTS | | ™ 18 s m/m
REglOﬂ 2 I} AL ) l ! ) i I} 1 1 L Il L ] L 1 ), I
TkE» RAM Mobile CKE%) L7 18 19 20 21 2:20Hz
MSS @ Mobile Satellite Service
Data #LA2BHR L7232 27 1.895 19181
e . Ezk PHS | I 5 ) J L ) I\\W ! ! ) ] ), ) ] ) ] ! ), L Il |
LT, 900 MHzir = - 17 1.8 1.9 2.0 2.1 2.2GHz
T8 kbps @Tiliﬁ);}:@@ 171 1.805 DCS1800 DECT
{§#479. ARDIS ¥ 7 ooh R i A K ; ] -
REATT. DIS > 27 822#800 1.7 18 1.9 2.0 2.1 2.2GHz
403, KE o ARDIS #t RHFAELDVESE
v A 1.99
&> TSN T B x@ ros e IEEETS NS00 o1 | !
17 1.8 1.9 2.0 2.1 2.2GHz

VR T LT, 800MHz H
- T 4.8 kbps DfE%
BUEDBERIT ).
W 274k 4 1990 4RI — B2 HBE 3 N, BEIR 7
4 =N =2t —VR, BFA—LE T2 RHD
BNT b, &KIZBITLIREIT— 5 BEL X T LOH HH
13, TS0 DAFEETH 545 200041213 400 ~ 500 AN
7% B L THENTV S, 72, RAMS ARDIS ¥ 27 4
3R, AFFETLRIHENTN S,
KETIEINASDIMNS, THarFRoAfE - #HEE
DEEHEEFIEL, @3S v A 0ZE SRR GREEh o
IKHH]) 2> T, 19.2kbps D27 v F T — 2 i@fE%4T5 CD
PD (Cellular Digital Packet Data) &MEIN AT R T L%
NR—=D U T LR T LR 72T — FEEY— U A D BRICHIF
2N, ERHIZA-TWA,

5. JRskicmEl) T ORI RE

BE, 20004EZ ANFEMLE B L, EFICH—3
NI2Y AT LTH D “FERODEME EBEREL 2 7 47
(Future Public Land Mobile Telecommunication Sys-
tems : FPLMTS) Otz L o285 5, =
D T2 D WG FEE D EBRIEC (3, 1992 SRt iR
WETETEE (WARC-92) IBWTHE SIS (F1),
CNFE THERDPTE L - RGN IR ~ &
72— A& B VAT LDFEHR, SR DI — DR
B, ERT— 3 2 IOMEE L b NI AR IR
RERILNTOVAKRELHETH L, HERI 5 7=
—ZZDWTUY, BLFHT LW AT LARREET 50, Bfro
VAT LDRERRAARTEILT 5700 & - ZBAAREE D
RO O PR TG S5 2 LTk 5,

ZOM, FRDER S TE— NI Ea—TF 4 v IO
SEHR T — & RWEBZEEAT ) &) Lo NF AT 4 Tifg
DFERDI2DHITUI, =4 7 i I VEE & o7 Ln
JREGES ORI & &0, BIRDOEIRRESR R

HEkBEOTUk & Y - 9%

=1,

2 GHza ) o0 JR s SR A oA

5L TIRRAER T i, &, T T OfEmEE
RIS S 2 240 (f > 7 ) 2= > FBEFI A
fiin) FOWIFERAFE L, FOEAULIFEL 2> T b,

6. © ¥ U

DLk, BasEEOTY, Bt zma L TE2,

1994 4 5 A o “21 MR Ff S~z T (F
WOl (EHAIL E7 0 75 £) LT 2 ERUBEERSOEH

2y H ALY, NP LOIHEDEE L TV B FERH
EOMFRICH 72> TS, 5ER - HRROTERIC & 5 BRSO
PEETH ), ZD7eH, [HHREFREDEMIHAETL
BEREBGED—2 L 5T &Iz, Dbl [FiA 7o Al
fEMADAIFIAE L, WBEHEE 21 E2FIHT 2RA & Ok
DY L7 DREBREBE Y R T ADMEITBIT A1EIL, 4
BETETEE TV I EFHEETH 5,

F7o, BEMREEREINETHRRTERLY T, 2=V F
M =T AT 4 TAERISEG P THABEN=—XY
EEL - ZMELTETBY, HRINICLZBEFRL I AT
LPREES OO H 5, BEIRBEDRFICHED 2213,
N SBEABRE IR S N A BRERI B = — X R EL
AL THANBRRSS o R 7 LD b e #HEE L, Zhnrs
DREDFIBICEBL T 2 EHFETH D,

Z E X #K

(1) —/ ¥Rk, REss, fel—3%, SAENE | BEitkE
feovline, =M 66, No.9, 896~ 900
(1992)

(2) EEEE | BlhikEE, EAFEY  (1990-7)

(3) EXUBEFFES | 21 AL DIPIH L2~ DU ICAT T
(&H)  (1994-5)
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i L

h

PNEMEE " L—s3DII”

REfE  BEES
AIRAET MR
e

. % A & &

ENOHHRREHE, 198744 AP LD HARBIERT
24 (NTT) 12 & 2356 RR — E ZBHELDE, )4 4/
Bl B—BEROTETH 72, L L, JEFImE
T oFREON, FHbBEERES - FHEEA — A DBA
B CHEN R A 2R L BRE L e > TE T B,

FRIZ 1994 4 4 A DR ERRRARDSE DI HilictEys, H
SR A — 7 DIEAL BB RRIAR 2 THEAXA L T B,
WH T, NTT#EhEEREE NTT DoCoMo) 12 19914F
o L= D TV BINAL, FOWEMEEE LT, “A—sD
" #BHFEL, 19944F 3 D AL T2,

2T, L "DINBITHEG 2 27" ROV -
BERAVHATZ DTS 5,

2, BHEREONE--ZEERFLIF

MO RARTSI, FUIEEOIEF & SiRhbo it

600  \eTZ-803
o it DIEFHBEEE
400 | "
= X rras .
: 2i—sN (TZ-804) T T ILEE
i A n
i i
200 :‘ ':
Li—/3D (250g) ol
13—/XDIl - (165g)
0 ] . : ' '
89 90 91 192 93 94
(a)
400
o fi DYHBE
= s M OEHRE
§ .
= Tros -
iﬁ_ 200 | A yf}b%ﬁ%fé

Li—s% (TZ-804) 1
L—/D (150 ¢
100 Frmmmmmm e e L A

0 ] L 1 ] L 1
' 89 90 91 92 93 94

1. HHREFE0/ N - B84t

b, DR AR, RIS OB R IR L TV B,
ZFDT28, A—ABAILNNEL, L DEAEEEEIROM
e EIEL, L 0 210852 ) IR Tw 5,

 ZEAEDOHEE RO/ - IR EAUBESDOEN TR
Yi-72D13, 19894 4 HITKEE b o — S 05K L 72k
F221cm®, HE303gn~eAf 7 0d v 7 TH-712, Lk
T2 FRPRCRE I h>TER 1),

BE, EATSTHG ST BHEFETE, 71 Yo,
Trurtabes E 50ELLES D, FOPTLL—N
DILiatRD T/NEE - % SR LT B,

3. BEEFEERE L—/ DI

NTT DoCoMo DHFEYENTF, B aSmRkass ) v ) i
BAHIG L7z — DI (H2) #HFE L7, BAFEICHEST
b, NS ORHIHEE %W L THERERE & L T Z N2k
EHELIE A, LIToRREE:,

(@) FiHF-72L ED7 4 v MEFEMIN, BAEO

TEK LD O ERHR T/INUDTERAITF £ 415,

(b) WEEEEFICR LD S B B MRS R >R £ 5,

FIT, “RICATHEL, TR 2XrvF 7L
=02, EHTHOMEEZEL 72 F 2T RE 7 Y v
(E1) “L— ""ENTTREEHEOBHEE TS 5,

2. BOEEEE

& L—/NDII

8
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A S S

T'Z AT OREREERA Lz, EAEIICDWTL, ki)
il 5 IV TEKEL 6V ARRTH 0L, 43D
[ITETEM 3 )V TEKERESSV & LT, Mkiyicizill
TR F77 L4 F BT VDA ARG
& L7z, L—3DINCBIT b E=LRR 2 LITFITRT,
(1) /MR- g
L—s3 DI ) — A, MR E o 115em’ /165¢g (S
(Small) FEHEERE) % FH
(2) HEER7KEERE
M (Middle) &R JIS TRAEE 4 #REFE D (R
FEE
(3) JEFERAH - FRR IR (R 1)
JEREIREE 150 57/ RES 1 56 el % 9250 (L (Large) &
AR
(4)  L—,<DIIMA DR
() HEEAFTR (LCD D54 YIVECERT)
(b) AE)FA N 30014
() 70 w7 OBMERRLIT > 5 v F 54PN G5
G5 i
(@ #SIE~A 7, 54T 329 2 A=A R7) v 7k
I & AEEREE T COEGCEEEH D 19 (1)

4, pEL - BEERAN

2v—=2~ DIL TR ZER A A USRS oD/ MY - R KIS

DARHAZSRER, PERMICIETHERT 23 %, BEET34%
/NG - REALEEH L 72,
4.1 (KRB & THER

HERFRREO M ATAENF IS, TMRERER] & £552 LR C R
S5, RIS, AMERIEESROWEERICL Y, &

ZIERISHEETOM R ERIC E > TREFEEEI NS, &
WA AN - ERALICKRE L7 o — b2 o570

L=~ DIIOTEM R 2 HaE 5 B BRI F sz Tl

L, %l 3w (EAEBI3.6V) DR E Lz,

AERIIRED, BEOE TS TERIEINT 5,
GaAs 70 ADFaEIC L ), BHEIEEHER 60 %
typical) L, AEHHEBEOBIMEE (TA VL —% @ﬁlJI">
&) LROERT v 712 L Y, ek GBS L) i3
FIEEDBFEHER 2 555 L ) ic L7z,

BN R, —HICH R, PN TS
2R DR T AR, I;WE BITTIRE D, ZNENOMHEDIVNE >

1. L—/"DI NEHIEF| & BH{ERTHERFE

SEilb MG LH
O R B (e | NIMH(3) | NIMH(3) | NiCd(3)
T i % & (mAh) 550 850 1,600
SEHEBEERFR (min) #9150 #180 #1150
SRR (L) #J19 #3130 #4956

i S:Small, M:Middle, L: Large

R RER D NI &Y L —<DIL” « 3E4E - B » AR - 7 -

BEARTH D, TWEREIZOWTIE, BB AZ
T ESBREO B EREEE FIFTn5, &Rz OWT
%, 0.8 pm/L—L?> CMOS ASIC (Application Specific
Integrated Circuit) DFRHIC & » THERE K EWIZ
b b, Fo7HEE NS LURERLEFEIL Tw
3. F72, DFREICOWTUEREA ) EDFMIZLD

AE 3.0V £10 % TEfEZTREE L, KIN T uMI:’E[Z]
ST b,

KICEHSRD M & LT, OARMic= v F LK,

@M’”# PEsprzi, @R, @ MR HEREREE L

WHTHDIENRAL > Pl dh, L—sDIITCIIAR=
/7wmmm@ M= 7 VA F 7 LBHlzE 22870
Hglicab e THE LR, BRI TV A ) F 7445
YEMIZOWTY, BAERR ) OEREE I RD S,
1 wVTHERR FTREZ 7280, RO CROIZERITH 5D
T, ¥RAHEE LT 5,
4.2 Ty

P AR BUTHE S, AT T T T b T B0V
BEfLe Abd, KPRNOTFELRNEE, 77 F3Eom
b, AMEEEROEN, BRUOMEOIFF 2 58 L s bosk
BDENTWEY, FANL T4 ZEDRD, T v
H3ITRT LI iIChk-Tn5,

TEEFRARROAZERAT 7+ & LTI B L, 1
WD 2 27 7 CEEL, BUl LIRS v 77Tl
T, PHIRHI~Y ANVT o7+ & LT, 22t Lzt
REZREDRA v 7' &) AN—KT T+ EFRAL TV 3

FEEMT 7 LT, #EakicEnT mé*’“?f;%?
(L) OWE F 7 v 7+ &AL T b, LITICER
DT 7o NE - RS, SR AT oW Tk B,
(1) RZERHAT T

LR R A 7B, LiE U TR B 7okpe)
EHOTHEEZNILT2L L b, JlIEH LSRR
TESTHZEICE), AMRCEBFFHETFEZHZ TV
F72, EREBbO 7 OFIE L CEARIK O o 2L E X - T
V35,

LHPFD~NY VT 27, R E W T a4
IVERERT 5 Z LI L AR iR Ex_{l:%[lofw
(2) ZEHRAT 7+

TG & AU, BRI BT SR T - SN2 i L
Tk, F72, HGHEFEHICIE, 2R £ < LIoEH
PR BAMEL R L, Sl E - bz 98 L T
Wb, BB, RIEYHT L TEE 5 () REIICER
LI ricky), EREE L & J»(%ﬂ)x#%%%iiféﬁé
CENTE, ML BT 2H1Z T 5,

4,3 #EEHBOICIE - EZ 2 —1E
LS DITTIHHBE ETROFIE & NE - igq k72 i2l)
THIC, TV 2—NERZFELE (K4),
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r“‘]""‘*
= ! i
FAyTTLTF LNy AT YT
\: : (IR HES BN {E)
HETR ; i
“ o IRHESE E —— O]
*\\ AREFT > T+ : :
I p—
i
1 I
1 i
| i
1
3
[ o sy IT YT
AT i (BN L BEBIE)
1
1
o
o
1
a 1
il (R R
S BELE !
i T -
1 Lo
i
L (U
3. Al at:=97

(1) #EFTva =P EY2—)L
GaAs 72t R F v 72 L BEMEEISIES, I 70 L SA
W (Surface Acoustic Wave) 7 4 V8 % 1%y 75— VI
BLIZPNFF oy TED 2=V T, (RHERE, IRHTRE
TEFEE L, 3K 8.2 X 6.5 (mm) THB, TLER
L, ROEBYTH D,
e RF JHi#k 1 870 ~ 885 MHz
o Flli% :20dB
e MEFTES :3.5dB
e {HHE/ L (2.5mA
(2) IF-IC
RSSI (Received Signal Strength Indicator) [l % 2
RRE Y I v FT 7 LRI E P L 72 CMOS 7 ot
12 548 2 VQFP (Very Small Quad Flat Package)
DLSI TH b, ELBLFFEIRDEEN TH B,
o) Iy ZFIHE  120dB

o ZMERE 1 —106dBV
o IHE ARG :5.5mA (2 &)

(3) oA HICSYNTH-IO)

Yyt A W ICAETH 5 PLL (Phase Locked
Loop) # 2R/ Nw 77 T o7 ERES 79 2N L
BiCMOS 7’04212k 248> VQFP D LSI TH 5,

(4) HPA (High Power Amplifier)

+ 34 VBT T 31dBm &SR EER LA Ga
As 7ot 212 & BAERIIESE© T, MMIC Monolith-
ic Microwave IC) 8L TH Y, ~FEldH 10 X 9.2
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RX-HCH  HPA

SYNTH-IC

Hl}lH]H HHH‘HII HH(””IH\ ‘
70 80

; MADE INy JAF
nIxnllxnlhlliilllthlill!!l broeehrnd

4, BEZNICL - EL 2—1E

(mm) TH 5, FLBFEIZRDEBY) TH 5,
o JE S ¢ 925 ~ 940 MHz
e AJJEN 1+ 7dBm
o1& +31dBm
® 1 60%

T, FEFEFELRSR, DT TS @, 27
W, A vF ) BRETAI LY, FEEIC, £V
—)V & HHE TR/ - B, (EHEER e
B->T\b
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5.

4,4 ERF, =N FEED/NE - FEL

L—XDIOARME, Fifir—2, HEr—2, S
=y M ORERENTV A (R5),

AR = MITIE, SR (180 23—V oy —2
(2 EB) THHA, Bl — X LY — X DHARITRITR
TOMREDIE 6D & 2N 72 C TREEZRAL 72, & —L F
r—202lE, ERGTRBIERE R L, Rt @D - &L
B (Cu+ Ni) 2479 & CRANEREZHES L2l

AT —X, Wiy —2, ¥~V Fr—2Caiciz
M mBEEAR 2 UG 5 ZHEEARE & L, ABSHllE#R
Hl7

FREOFER, BBEROERILSTREE D, —L R
P EUCEMREURTL — 3D & T 31.5 SGRD IR LA
nz@E2),

4.5 1 MERE L BEHEL

L= DITTINIME# 331 572017, BXAEFEIL FP
C (Flexible Printed Circuit) & 77 > MM 1 BCTHRERC S
nTBY, BE - TREOEEE FPC Lic, HIEHRES & 4
WO E 7)) o MR ITEEL T 5, HITERE & IERRER
2 1M 7") o MEUCTET BT T, KDL D%
BlICEE L,

(a) HHERBOBUGO EEEAL

(b) HEHEE &AL DT A Y v —3 3 DRER

(€) MHESADREZASHNOT A vV v — 3 v DRk

(@ FAREEHD L — FIEDHERR

NS ERRET 72017 o MERORE L LT3 8)E
EMREER L7, $£72, ke LIRSS 2 =0T 5
72D RS BEE S OSSR L DRCEIZ DLW TR TR
L7z

x72, BROSBERERESTREL L O IEE ST - b
Vo3 T ot &z —YERETICEFRY) 2 —2 0L,
SR HERE - T B 2 & e TERE L7,

5. & § U

s
ERECTHBHIIBILL T E T B, 2T L/ ZHHFEOIA
& G

Iz

HEAEEFE AL & A — SDIL” + 32K - ik - i - A -

(b) EIFEZw

Li—/3D | i

b

2. EK P—IL FERROIEE

2—25D 2 —<DII
I, 6 (t=0.9mm) 8 (#=1.3mm)
A WL 4T (1=0.8mm)
®lEr—2 ABSHIERE &
o= FREK (¥R £=0.2mm) +eH - B0
O WIRNE=

AR AL HIA745—=A0DPC | iiT#ABS
EY R E (mm) 15 1.0
o A 1.0 0.8
KW 2.0 1.8
S EATE AN (2)

i & — 233 9.0

Hir — A 23.4 8.1

AR 7.7

Y=V Ry —2X 59 A 6.1

W 5.1

= i 52.6 36.0
SEMl- ¥y 7 (g) | 98.3 65.9
¥ ABS : Acrylonitrile Butadiene Styrene

PC : Polycarbonate

AL, ke -

A

75

B ER LT 5,
LR Y LTWAERERIL, BT H <~

SNTW B EELNSEY, F—2 12 L AHHRENET
EERRLICL Y, KT by 22— RIS
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{5 (NTT DoCoMo) = X - CTHEE TR —E Ahs
BtR S, AET—ERNEHRENDDH B,

2 512, #EEEE (New Common Carrier ! NCC) )
1994 4EEEICIIPTRY — CAZ WO THE Y, 19944F 4 A
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BFEL72DT, ORI DWTHRET 2.

2, PDCHADHE
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Multiple Access . RKESHEZET 7 £ R) FATH -7z

(E1) “&—s"1, NTTERUHBEMRORETS 5,

10(1036)  WSRRBEAT **hERE 73 X W 9eit
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52 EICH D,
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WHTZEWTE, BHROREEIEIrR %5,

(2) Ny FTA— D F o AN ICER LT, B2 1R
T4 FnZxay MZBWTRERLDY — VERHAX ) TR
BV ~VVRIEZRAT, BRS8NI 27 4 & LT o)
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E - EEERE AL L), Il k- THRCH
IBTE B708, MIEEEDFIHAEXSZ L TE S,

(3) Ty VHNRIIC LY, FREEHEFRAREE B B,
4) ke LT, R2IRT L) ICERm Y b E2E
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SRR DIERL
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1. PDCARND T LHERAR
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TDMJX (F9)
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BAE X

TDMA £ H#

3 (7L —2—Fy 7 {HiHED
6 (=T V=] a—Fy 7R

SERE We s
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(2)1,500MHz##

810~826MHz (TH)
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P EV )
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. Time Division Multiple Access (J¥
. Vector Sum Excited Linear Prediction
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Hho {8 e
%gj?F%fﬂJ “ ot R ,“3r+ o ”
el e Qe [ e
il s R | | N
1~1ms
T CEE
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v 27 SOP (Small Outline Package) /NI ¥y 7 — 12
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R LR 2 SRR e A PORH TR BT L2 1T 2 5 &
I, EEOEHE EFALROERA » /7 7 OflEET -
Twab,

3.4 & 0 BB

HIRERDIL, AR RAE, FEHR & DRZEETLHR O
e, HERORE I, HEFES LR N -
W, SISO IEERET 5778 & Bkl E 1T T
Wh, RS LTIERIISRT LI, A4 CPUELT
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FeR & LT3, TDMA QL8~—Zo3 FREEIC LSI
ERRELT, A4 CPUIREABY 7 M7 TREE —F
7 x TRBEORGREF L2 AT, KR ETA LR O SR L2
K>TwaZ&T, Fi, MRFFZIFRHIHMERNERERLE
EHT 570002, EDEEKD ) HLELESOAFEHES
5L ITHEL T 5,

.5 7 v 7

WD ZEFHANE FET v 7+ &, R4 ITRTRZE
HHOWRZ ) =TT v T+ T, FA430F 1 ZERIT-T
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FRC, MRRA D=7 T o7 FEFICHE L2 0T, A
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TR 17T % E I e B72002, FERDEKRA w7 T T
F TR DR 2 R CHIRT 5 Z LW TH > 72, &
o BIFRT B72012, F72123248 L AED > R
TR 2IEADPEEAEDHCRA Y —7 T » T E#RFE L2,
HCkZ ) =77 o 7513, FEEARE SE & ki —AuiE
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FEEETEBI LD, NEOWEEWS LHEE 8o
5 ENTEI
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FI=AN e Ve—F)b 1, No.l, 16~19,
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(2) KTHK, PBEA, FRIEFK McLaughlin, M.
T T PONBERELR. B THRREERE 77,
No.2, 161~173 (1994

(3) WEESRATLRKELY S — 1 FYINVETREFEE
RS 2 7 LHEHEREE RCR STD - 27 (1991
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=H e Vr—FN 1, No.l, 43~46, (1993-7)

(5) Maemura, K., Kohno, Y., Nakano, H., Shimura,
T., Oki, K, Ishida, H. : The200MHz and 1.5GHz-
Band GaAs Monolithic Quadrature Modulator ICs
:GaAs IC Symp., 283~286 (1990)

8) T4 P NEBEMAEBIER 900 MHz HrEsh® - g4
FET #iEs:, Rk, 68, No.l, 34 (1999
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1. £ A &

AEEES S X7 4103, SEREIEEL X 7 LDHT,
NR=V U TVATLERERD LHONTVWE L AT LD
—2C, BEICHERTHI3,000 TOMAB SR OBR 2 2 H5
RNTEDY—EREBZITT W5, BEEET 2F4IZ, 2
NFETTHa 7 fEERIC L 25T F o 7w 7 N TE
HEIT->T &2, EESHEOMEMREL X7 L0714 ¥
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T4 VI ML ERITHED 5T B
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ZHEAT 5,
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£
& f1° L) TDMA
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BEH 1
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LEEDWRE BIICT 1 Do NV EXOREpIThbIL, T2
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T4 Y Z L BEELRERICHT e O 2 ) M T A R
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TIA CRIETESUEIE T2 »FAT L7 IS-54 128D 6
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72 TIE— PN TIIRIES » 2, fEkEBD T
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(2) VAT LEI

KT 1 PINENT L AT LADTFERITETRITRT,
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WORTIER & AIB kbps

DA IE 7\3/71]’4 """ BHALTTE, L2 —=T

TR EREBR - Vol.68 - No.12 - 1994




e
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BTS : MEREIE EIR : #BIDEEATY
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4. DAMPSHEH-EEEIREET
H E| E O
pie # MT-111X
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i e A1SD70, A1SD71S2, A1SDIIS7
NELSECNET,/MINI-S3 | A1SJ71PT32-S 3

A1SJ71AP21, A1S]J7AR?21
A1SJ71IAT21B, A1SJ71T25B

MELSECNET

R4, AELHMALIZv b

A 6TBXY36, A6TBXY54, A6TBXT70
A6 TBX36-E, A6TBX54-E
A6 TBY54-E, A6TBX70-E

- aT 5778 A15-TA32
Jr—g2—33+na=y b A6 TE2-16SR

EE AV suck i
=y b

(3) A4

AnS ¥ ) — XTI, HERD
rORBIRERE & DIECIFETF 2 X
Rpwiedls, 7’ar73 1

TEREIHEARNICE—E LT
Wb, B, FkoTwrs
IV DERE LD ENT
M3 N b SFC (Sequential
Function Chart) iz &&kfE
HIBL T35, 72, 25
&L RAEEL, PRI
ERFTH B,

2542, AnS P —-ZXDH
A= Z2HEk D AnN-AnA-
AnU ) — XDWH~—2 %
Bt L, AnS ¥ ) —XlT7
PeREAND A= v |
DR = P RERT
5T LIFERETH B,

@) EHT

AnS 3 ) =X T, il
~NOBAT 2 RBEITT B2
12, DIN L — VEUHT 2 1%
L7, F2, BN
DRSS L b LI,
FEARAN — 2 D IEA IR B
IR FERIT TS, F72,
AT 2=y b SDEIRRDOBE
b AT AL R A

FEDEERRNFTME I AL
N7o34 ZFS %, EEICR
WS ERRATESL LI
LTw3,

Tars Iy ETE, 7
7y AE)D RAM

TN A U Ty — X FX oy A0S 2 — X« 2R - BT - AN - I - T - AT 85(1111)




PR ric; =N
“45’64%1

77 5% ROMALT 25810213, A2 Aty b2
HBZEICENERETH L, FDAEY ALy FDOROM &

«;—

Ll OEMBEE S 4 7’0 EPROM i2inz, &0
4470 EEPROM 2L s LT 5,
T/, NEHEGEIC L 5T, AnSCPU TlIT-XTo

HERE TR ARAE Z I L T B,

3.7 BB OB
(1) BLEAERL

AnS ¥ —Xi3, CPU =y b 5, HwWiiz=v I 3%,
N—Rz=y b 9FE, Az =} 37THE FEEkbREL =
v 20D R F A2 Tvvd, AnN - AnA - AnU Y

=Y
=]

— I W ARAL =y R DHEL TV 5, 544
FEORHMZR 3 ITRT, T2, AEO2HD2=y M E L
T, A=y boaxrzsiiicsEgyvas 2 Licky), 4
TR 2 EHEER T 2 2 LD TE DR TET 57 5%,
Az =y NnaF I g EERS TN THERT Lk
2D, SNSRI TFEICERT A LD TE LI AT
g ST EERLS .y MR, IR 8 S iRTEERa =y b
DEFHIIC) V=2 L) b —F — 3 F 2=y b
BXHZT VD, BHIEOFHIZER4ITRT,

(2) HLENFERR

AnS ¥ —X CPU DHAE - fHAk# R 5 1R T, AnS &
J—ZHAM 2=y M3, AnN - AnA -« AnU ¥ ) —X
AALT 2=y b LIRS F > T\ 5, AnN -

£5, AnSS 1) — XCPUMEEE - 114%

P BB 1sjcPU | A1SCPU | A2SCPU A 2 USCPU A 2USCPU-S 1
il 48 97 X A M7= K705 A6E LIRS
AR VTV v RS T 7(4; ;L’S*;gf?z{ DTy hia
L— L 2
A=A ('Jv~~‘/‘/n‘€*} v 7l ) O
I = R R+
MELSAPII (SFC) o)
Al Bk k256 k512 Feks512 k1,024
k7 a7 s%5E (kAT v 7) 8 14
P if‘ryzéﬁ/a‘ (Fi) ; 26 22 25
IS A () 235 237 236 233 (& A204)
A | Y= A 4V 7 FEF 1.0~23 02
#17 | (us/ AT »7) Y7Ly aly 10
W S E S (ps/ ) 2ot K
| 7 lfﬁﬂi Jr— (M) o oager MO M99 groge MO M99 M2048~MS191
AR R L1000~L2047 L1000~L2047
4 z [k L= () 25615 M9000~M9255
E S |VrzuLr— B 1,024#4 B0 ~B3FF 8,192 B0 ~B1FF
b7 Fryz—s (P 25655 F 0 ~F255 2,048:5 F 0 ~F2047
100ms 20045 T 0 ~T199 968:5 T 0 ~T199, T256~T1023
s 4= 0.1~3,276.7s _ 0.1~3,276.7s N
54 |10ms 562 T200~T255 %7f_y 10802 T200~T255, T1024~T2047 'T:Li“y
(M |44 0.01~327.67s i;;GLA 0.01~327.67s 12 -
100ms Fl BREIC LD
7|7 R 4~ 0.1~3,276.75 0.1~3,276.7s ’
5‘7 2\ ATy | ATS 2562 C0 ~C255 1,024 C0 ~C1023
o Tl © J#aasves WEIZLD
] i F—s1L w24 (D) 1,024 D0 ~D1023 81924 D0 ~D8191
BikF—2 Ly 25 (D) 25655 D9000~D9255
PP EY 10245 WO ~W3FF 8192: WO ~W 1FFF
BAEICED WEILD
TrANLYRS (R) ( k4,096 41 > ( Fok8,192:5 >
R0 ~R4095 R0 ~R8191
Fxanlb—% (A) 28 A0, Al (1&4=16E )
A>Fyr2Lvv2s (V, 7) 28 V, Z (15=16E }) 1458 V, Z (18=16E 9 })
KA s (P) 25615 PO ~P255
HidAnEA > (D) 32x0 10 ~I31
wAgara—NLF AT 4 7 (N) 84 NO~N7
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Frd

A1SJCPU

6.

AnA - AnU ) =X AR T2 = FTUE, Sk L
R EALN =y PETIHRTETHLDIZA LT, AnS
P —=ZXHAN =y PTIEI6 AR =y 2T
WFETH B2, FMFHEER %15 TIT) KV R 7 4
TiE AnN - AnA - AnU 3 =258 LT 5, ZiLickt
L, AnS ¥ ) —ZXHAM 2=y M2 8 GHADOAMN
RBena=y M0, ABHEERE S HEMTHRETES
@?¢mmszA@umﬁ>u—zﬁmufwa
TR = v M2 DOWT LIERE - HERElL, AnN - AnA-
AnU ) — Xl = v b ST E - TW D,
F/2, AnS V) —Z0IUTL =y MY, WMV
O UL #i#% - CSA B2 HUR L T 4,
1.3 FAROHME
AnS 3 =X, FEEDHFRES —5 o HHH LTl
PEREE % L 2 & CHUFHREZAY L 20/ Mz 52 &
Zhabwve LTHFE L7z, BFIch» b 8o T,
ANEHE, SRR - mIERRL, IRIE LI OV TR S,
1) /e
CPUz=v FTlE, Z2<{0MMEzML T35 2 T
4 A7) = MRS S—DDH A Y LICIZL, X' KT
B —FEy FORNKREEE Yy r— D 2RAL, 20
DR LR FME IR PR T A0 X, ANMEE FEE
L7z, 72721, RUN/STOPYHRZ D F—2 A » F%, [H
JOFEE L O¥ER 2 % 7 2 AN RS & e B hEkridE
EDFHEZFDTeDI, TERERIL LDERA L,
Attha =y b/ B D7z odGEEE E LT3, CP
Uz=y FEDESEERTHA 57 = —AHDEMED
uYy 7 IC&2ARASLICALL, F72, A1 ON,/OF
FIKEZIORT 53054 A4 — P2 EmIs » 7 & s L
20, FOFGRFRERY T4 9 7R PS4+ 0 0K
KEFHL RO A 75D B2 b LTars s ®
¢WmLfOLTATﬁl:vb@¢ﬂméﬁﬁtto&H,
AMEUCIZ & - THEK S/ A R $ BIED T 5200 L 91T,
Atz =y PHDH A S LICITIZ/ 4’ 7 4 V2 [l
D/ AR5 P ST/ A4 ZEOR EE K- 72,
ZONEIPITIS, 7Y v P EAR o FEEEmR A S T,
FERDEZDEE DY) LU—%FAFEL, Fh, FEko 50l
— F Yy FTREFBEIDEMELEY A TDT7 + v 75

T AL P I W FX FX AnS” ¥ ) — X -

i -

P

MEs

PR L. $£72, 64 AR Z=y MCBIT 7RSS
YOO 3 4 7 7 IFHIED 72012, FERD PRI
DAMS =y MHERIL b DL Lizks, AERTY v bk
IR R < HEH Téfmk,ﬁt<2&jm:%7&ém
L7z, DEoZ Lick ), fekicidde NSRRI 51T 5

MﬁAJhl~/F@1%~&%Lto.5 BT 54H»
HL1F/HEE 2BHOZ= Y 1Y, D 2B EhaxIs%

A L4 mARTI 2=y FTH 5B,

N—Z2 =y ME, $L < DIN b—UHAfHF 2 AR L L
7275 DIN L —)LOBRER 3T, FINICT 572012T
EBHIFECL, WEE R ALEN B 5T, TR
MR 272002, W ISR 2 IR IR, 1
DIN L = OREES 2 T RICE g2 ilET— L F—
RO 2 ER A LSRR S iRtk L7z,

(2) oiERE - BiiRe(L

AnS ¥ ) =X, PNEEFETH D LA LRk BT H
B HORIIAT & R oORRE, THER R > T d, FRHZA2U
SCPU (-S1) I, REMFTEFULE y MEERIEE, ~—F
W:Tva?W%ﬁtél%v7 WEéﬁ#>~7yx

Processor) FHEHT A LTk, NEIEEETIEEED 0.2
ws AT w7 ONERE R FE L., 20 MSP i3, #%
BREDIZLAL (W4, AL s, YU TNHARNE) &
Wi L Cwb 72, A2USCPU (-S1) v—Fo7 = THE

Bl B2 D &7 ), EkkhE - SR LA 6, AV
b« EERIAE L L T 5
(3) AEAMitEAL
AnS ¥ ) — XTI A 1SJCPU Al % Hig
Lf&@?%é# 25 B 72l WS, CPU #,
2HE-AEEEE THLIL D, HiEEOA 8T
“Z@M@$Mﬁt7U/F%ﬁ@ﬁk@%@%ﬁ“ﬁ&ﬁ

G ERS Lz, S HICEESD, WA %5
M FREERAL, SRRl 7, B6I2 AISJCP

U #7R7,

F72, AISJCPU HHIDWIEAL 2= FTH S “Al
SJ56DT/DR” &, {EAE L7 T~ TOMERE % FiEk
3287 > MEFRTHI L Twieonz 1D 7)) & M
TR L72,

4) ZFofi

Pl b X 512BRgs L7z AnS ¥ — X3, LS 442
By —4 v A1S V) — XS TR T ATt
FHARF 22 L7

i L T U

ABETET ST A Dy 2T B ZERIZRM
—a—%) C\:_}E*\bj/téo %@IJ/Y}(“:' u;(;‘)lf,‘j—%) t t il) FX() - FXQ\:
) =X & AnS P = XETIHRE LT FHETH 5,
G . 87(1113)

AT - AN - BT . GIE:




PEES Wk 8
XHE &
FxFH 3R

1. & A » &

FA (Factory Automation) ¥ X7 ADHiEa v K—*%
e LTEZELMEMNCH L —r o (T urs+T
Narboe—3, XIFPCEHvi) g, CIM (Computer
Integrated Manufacturing) {t%° FA 3 2 F AN K -
BICHE, L) ERE, SRR RO S DK
SNTWw3,

Wi, 1990 FICERMD L —7 VY H~v A 70T n
+ v H “MSP” (Mitsubishi Sequence Processer) %
L72“AnACPU" ZB%E L, ER—DELRE 2 #H L 7z,
LT, 1994 4F iy —y Y HEERSA Y P 7—27 “MEL
SECNET /10" &, ##uicxths L7z “AnUCPU” ZBA% L,
Gy P77 OREERR - TETZ,

AREBAFEL 72 “QnA 2 ) =X, IBMET Ry —4 R
Targ AomEgER LR ERE L, AR E RIEICH
EIEB BT, B LEERELERY, ok &
=7 e QIRLICLDTH 5,

2., HEEDRGV

LA, FA & X7 LDKMEAL « BHMICHIE T 5 728,
T — 8 BRSNS DORREDYER L, 2 1L DRF TN
G L7z Re R 2 T & 72,

Lo L, BT 23— v A7 0 7S LndpEl:
(a7 7 L%, T8y 7, B mbick LTiE, 22—
PDL— P 270 7T KRRV HRIEE~DEED 5,
AREM GRS BRI T T,

AE QnA ¥ ) X%, LY 7 b2 Tovy o — DR,
CPUx=vy b, Ay b7—22=y b, BHETEZI=y I
2L, ZOMIIIITA YY) X" =y NEEREH
THI LT, BUTA V) —X e OHSEME MR L 2oh
L, VT RT USSR AN EEE S
LOTH b,

V= P ATR TG A0TSR ETE, LT
DEFERAERm LTV 5,

(1) =7y R7 0T T LERRT N AR, HRES
D= K 2T ORIE ST, BT 0 7S A5G0
T&h2 L,
(2) HEOBGHELI LTS, 773y 7T HBRERER
ThHbhZ L,

(8) 7'urJsoflEl - BRI LY, Ta 75 ADEK
WFENEEERE L LIS, PNARTLODP )R a
TILRERTEDLZ &,

) CIMALITHHE L7 by R 7 L % 55 TS TRET
»5 L, ERAPESGTHDZ L,

B, QAN —XiL, =T AT 0TS ADEERE
mEniZriz, EREEED L —r v ZArENERREH] 75ns
Zhped & U BARMREDBR L, BAERHICELLTWA
“MELSEC-A 3Y) — X" 122 WTDEL DL—HER % K
My 22 L lcd aEWBEFomEICLY), N—FT7 2T -V
7 b7 THITHKEZ - T 5,

3. YATFLOBE

“QnACPU” ARV 27 AR EE# R 1 1277, QnA
P —=XUE, v AT BT ADEEER EDTHo)
Y 7 b2 TNy -8, QnACPU, £ EYH—F,
QnACPU L HFMEDE WAy F7—T 2=y, VAT A
DEFAE K BERT 7 & AFEARR—-ZETHR I N T 5,

QnACPU 2Hub & § 5, Y RTF LD — N7z 7%
212", QnACPU T3, MSP oE#{bs v 2745
— T LETI L BT, Y= RIS 5 A
A% ) DORERICEOWEL, T34 XX £ DRERAL,
JEIDA Ver 4.0 A &1 77— F (SRAM, EEPROM, 7
Ty aAEY)D2Avy FEMRITVL, KEELS X
T ANDFIR G e w K-> T b,

£/, VATFALALLTL, ERT 7 vRERN—-X, RO
ST 2 TR~ MULLIZ Sy 77 A £ 2R ORRMERE L
= FOBIFRIZL D, AT LAEEOMERE LD 5T 5,

X 1. QnACPUEEARS 25 4
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SRR

4,

B Ok

QnA ) —RDHLTH S QnACPU DAL AT D

<, ®1ITRT,

MSP #EHizE SR L L7 "newMSP” 283 L, #ERE
FEED L v AR ILEERER 75 ns (AnUCPU M2 £5) %
EH LIz, 2515, MSP ol 2RekRIcad LizNE2
— FMEREREET 52 LI12& Y, AnUCPU Lk 1.5 f5oose

4.1 WMIBREIOMLE MRELZER L7, WEicE ), PCMIX M8 (1 psiTHiT
(1) CPU AfkoEgil wRE EE A0 (3, %4t AnUCPUR 3fE0MEREE 20 5,
QnACPU
N =R
53 Sty R 214 vF | = .
- .z K 2M/AST b X2
PKAT YT Tay S L AEY (SRAM,EEPROM,/ 757 &2 X T 1)
132@ b 70550,
<140 Z7AILYRY, aAV b
70750 LYk :
AE) .
A7 PHPE\ _Rs-422_[] YAT LA
HH% Fo 168y b
SRS ’
A RS-232C ErES =)
@’j .....
BT LIz T i/tzj;é—lj .
*y+bI7=7
A azyh
S AD, DA
fERD
* 0t
2. SHEE - SMHRES — 47 % QnACPUA L X T B Y AT LDN— 7 = THER
#£1., CPUALZ w T4
Q2A [ Q2Aa-81 | Q3a [ Q4a A2U [A20-s1]| A3U | A4U
il kX R PT—F7 075 L0 E LA R PT—=F70277 L5808 LEE
A 4 N7y o (FNRLRZILED, F4v 7 MLHER) Y7Ly ia (Y 7Ly am)
TurS LEE DR, $4—, SFC )R+, 34—, SFC
y & 4w G L= YRR ST W R A S Y AT 8 A SRR A
v - —#725,7300~ 400,/ #7120 — #4925,/ #1200,/ #7120
LD (ps) 0.2 0.15 0.075 0.2 0.15
E MOV (ps) 0.6 0.45 0.225 12 0.9
E | MIXfE (&% ps) 1.33 1.77 3.54 0.90 1.20
/0% (X)) 512 1,024 2,048 8,192 512 | 1,024 2,048 8,192
A= #E K2Fv7) 28 60 92 124 14 30X 2 30x 4
TI5 74N () 28 60 92 124 —(14) = (274) | —(47)
AFRKT — F (B T7%) AF2UK 7 — F (I )
X 8K, Y:8K T: 2K X: 8K, Y: 8K T: 2K
M: 8K, L:8K,S: 8K C: 1K M/L/S: &8 8K C: 1K
B : 8K D:12K B: 8K D: 8K
Fo84 R AEY) (H) F:2K W: 8K F: 2K W: 8K
SM : 2K SD: 2K M : 256 D ;256
V2K FD: 5 A2
SB : 2K SW: 2K
FX :16, FY:16
ZPANLVYRI (KT —F) &k 1,018% 2 ek 512
KA > g () 4,096 256
4vFv 2 AVYRY (H) 16 (Z 0 ~Z15) 14 (Z, Z1~Z26/V, V1~V6)
>y AE) | AR (KA ) Fek 2,037 ek 1,024 -
A—=F | 7740 (K) ek 128 —
FIRERE - BUERES — 7 > QnA YY) — X7 ARTE - KH - FRHE - ORA 89(1115)




T

WHIRE ) DFRIE, | 2ITRT .

72, JEIDA #7728 (100ns) DA E Y 7
— FOBRME, BHDAE) A= FT 7 22— F7 2T
£ 0, $EkA T DOIELEE % 450ns (AnUCPU kb 154%)
YL, KERF—FNT 7L AWEE TR i L7z,
2) AT LetEoEEL

VAT LeEOEELER S 72012l CPU 2=y M4
WOAL LT, Ry P T—72=y b, KkMRET= v M
EDT—FT 7R REEHET 52 LN ETH B, 40,
FRT 7 AHARN—Z “A3SHB” ZHPRBAR L, QnACP
UkAy t7—72=y FEDOT 7 Z8E % AnUCPU
2fie Lie, 351, FERer = MDYy 77 4 E
) &5EeT7T 2T VR— ML, 77 2dE% AnUCPU
Fe: o R DIy A AR
4.2 R B E 1t
() EEFATS —7 v 27075 LEROIE

AN —XTW, ¥—7 270775 1 KOBRER
330k X7 v 7 TH -T2, AMAFHELZ newMSP 12k 9,
FIAED 124k AT v 7 ETT s 3 o RgE Lz, &
502, AhkL72Ea— Fozh®ikic LD, #60%0

oL

T7 RT3 IhaREE Te Tz, WEICE Y, 2
TURT R TLERE, WefEE o7,
(2) gAY kAL

LB THMHLZAE ) A—F2 20y PEHT A
YT, 7FANVPRY, A N TS ERRERK2IM S
4 +x 2 (AnUCPU L4165 FTHAMRE L L7z

FEN—

4,3 0¥ S5 LEIR
(1) 77ANEHE

= VAT R T LEBKRIAMENTE, TN E
LCTERT 5 L5 ic Uiz, BEEeMBatail/ TR oy
PNRTL 70T LEGRITE B0, HEROBREHEETO
BHRREL TSy 7SR GICTE A LT L, T
AN—EOHEE 3 1TRT,

2) 2T L~ IVEITHR

=T AT AT T LDOFATIEER 4 IR, YT v
A7 TZ LT, ABHOETIAT (=2 vV E
AT © BIR ON BED A FEAT, ¥ » o FEIT | A ¥ » »EAT,
EFAT 1 AX v VHlD O X X 2 D FTHEE LGN
B meRgsAT, FERESEAT | BB AFET) 2HETREE T
BT, HHBAZEICH L CRIER CHTE 5 L) icle,

R1. BEHEHNE
W N Q2A (-S1) | Q3A [ Q4A [A2U (=S1) | A3U, A4U
LD&4 (LD X0) 0.20 0.15 | 0.075 0.20 0.15
OUT#4 (OUT YO0) 0.40 030 | 0.15 0.40 0.30
R | gl
Lé f{i;f;u;}m 4~  (OUT TO K5) 1,60 120 | 06 0.63~8.7 0.48~65
| Cue) “lmwrs OUT Co Ks) 1.60 120 | 06 0.67~5.2 05~3.9
" E#fH  (MOV DO DI) 0.60 045 | 0.225 1.2 0.9
e
mif4  (+D0 D1) 2.40 180 | 09 2.8 2.1
PCMIXfH (&4, us) 1.33 1.77 3.54 0.90 1.20
77 A NROEEL () 17-- FigiE 08 060 | 0450 76 5.7
T R RSB (us) | 17— i | R 7 K- F RAME} BE 7 2 7 LR — F RAMB:
AE s 5 3% 0 15 73 s — FHR%E
o7 EEE ) 20 F [ 2000 | 2000F | 100~10,000 | 100~10,000
) eq IR AR~ 2 A ) — XHAR N — 2
s ryrry s 2omaf ms | 0 O e
ik 197 | 147 | 17 328 | 319
B 571 —R RS=42278 — h <o > QnACPU
HERRSEPC 2y k72 No 100 =& 33 PCE A7 Q2
HEXEY ME X T BHlx AHTR S >~ ]
TrANE  HER vAX Bf Bm L
PARAM INT A 2048 92-07-27 16:25 (B SA AN X—F ]
LINE1 oty Z(S) 256000 92-07-27 16:25 (A5 A 1 AWES—7 A ]
LINE 2 Loy A 65536 92-07-27 16:25 E@ZAHA2EBI—o >R ]
LINE 1 a4 b (Em) 8192 92-07-27 16:25 (BATA VEIARAYF AT~ A b ]
LINE 2 TINA A 8192 92-07-27 16:25 (BEZAYA2EBERA VI AT—FA> b ]
LINE1 T~ 256000 92-07-27 16:25 (DS A B LIAT/NA A3 XY b ]
LINE 2 SFC(S) 65536 92-07-27 16:25 [MBSAH2EFNARIX ]
LINES T~ 256000 92-07-27 16:25 [MAGZA VB 1ATF/ARaX» b ]
LINES SFC(S) 65536 92-07-27 16:25 (MBS H2EATFNNARIX ]
TrAIE 123 B RA A & 1507328/3A b LR 123456731 +
LRCERL 2PCHEL 37 AE ABER SsERICER 7YY saEs S
1. 7O05Ln7 71 ILER
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512, 75— RIS AT 2 ST LBRAITOR
B A2 Re s L, FEREIERBEU) B L 7 ¥ 2 i
FEITTEDL LTl

4.4 BHEAETOITSI0T

(1) =7 27 07T LML - BHEL,

BY—F VAT AT TLIEIL, FDY—r Y RT 0TS
LTDAMERTE LT3 A2 BEAREE LIz, Ziuzd ),
WD —4 v 270 7S5 N DT, OB R TSI

Tars s

VITE, =T AT rS AOMYEERE

LI ENTED,
WEOR
=T BIOT L7 7AILE
LB S 5 — e TR T

BIFON — RS
S =L END END END
A%y RIT | |
{RRELT ~— l—» 1<—
EIRON 1 A%y 1 A%y

(ARFvold, IVATY P AFr VREICL > TER)

e

H4., >—4>27075 LETRE

F72, T2 D5[EL ZAFNAT ) FTN—F L DT
R, kD Z &S —TiIFH LI 72 IF ~ THEN 7t &
DHEREX #B) AR, > —4 v R0 75 L0 LER
2z L7z,

F72, oot ) - SE ERTEDL LI
L, 7075 Lol - fiiRibevaEs L7z,

(2) HRF=4 Xk

BFF 32K 7 — FORIBANT, 7734 2R LB iE
L7ze ZHUCEY, P RTF LRl 7754 AR E & 52
ENTE D,

(3) MHTorszrr

BRE L = FOoSy 7P AR ) %, WMEDTISA AR
Y LR TR B L2 Uiz, F72, RO THE
BENTWEHGS % 1A TEETE L) icl, &
512, F200F OGS 2 HETENR L, MHlc7T vr 7 A
Ta3L51Clie, 7Tors v rHleER 5 ITRT,

4.5 FNy g, BRpdEt

BBIEEAT v T TOTFI ADE=S, HEKES TS
A ZHZ N T ELTDT I ZADESS, A v F v T R
B I NIRTETHO TS ZDE= R TREE L, K
BT YRTATTALDT Ny TREEIZTES L)L
feo T2, HEEDOA T VT Y RAT R T A
DEEZFREE L, #HEDOBGEHEPIRR TN 7 TES
Lozl

o A AnUCPU T MZ&RIRFZ QUACPUT MR
— FROM HI0 [ K10 [DO[K? |
R Zy b HHDH U10¥G10|K4|U40¥G20}—f
Iy T T XEYD [(D+[D0TK4TD2}
TN AR TO [ 740 [ K0 [ D2 K2 |
+—— LEDA HEX '—H—-~| HEX |D0]W0[K5}——1
g3 5t ALA LEB DO 1
wERB t”““ LEDC | W0 +—
2l LEDC K5
[EDR —
M9036 DO.1 X0
— MOV ] D0 [K4MQ F—t——< ovo
X
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STEBETH L, 4%L L, INOHEATLZ LD
TIARTF L T e BRI AR, & ) e n
Loz HIEL TUREZED T FHETH b,

119(1145)




ij%%ﬁi EILF 4 ?7 O -y 4 ﬁfﬁ KIREX"
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1990 4Ff%i2 81+ 2 FA (Factory Automation) {t, CIM LM610 13, MR LDTRT b w7 % A4 7D *LM 7000
(Computer Integrated Manufacturing) {boFELO T, =X L3R, BANMLAARREEE LTRDa &
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E=F NI ERONF A TEETERT 2,

VmOAT—ay RA ROV E LS 8
R D @) {8k
N IIIII FA OEREBRS OB UWBERICHT 2 2REEREMe, B
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Y =Xy = Y DORRBRRE L=y P AL BN,
Yo W E DS AR TRE L T B

Wil Y 2 1c k5 RS-232C i GIEREY » 7 80
Bt MELSECNET, /10 #H MELSEC-A ¥ 1) — X3 —
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) N R FARIA Y TRy b

o (H— b 1) SRHD X 1 BAFTHE)
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B2, THRENCOWTHZ 284, FHCERZET LD
P HD T#H 5, —fiic HD #8488 L2 v a2 > DFF
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