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Abstracts

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 21~25 (1983)

Electronic Energy-Metering Equipment for Electric-Energy
Management

by Hajime Noguchi, Osamu lkeda & Masayoshi Toda

Energy conservation is still an ongoing concern, with an increasing
demand for energy-metering equipment with higher performance
and capabilities for the efficient management of electric energy. In
response to this demand, Mitsubishi Electric has developed electronic
energy-metering equipment with functions and performance impos-
sible for conventional equipment. The article describes a series of this
equipment.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 1~5 (1983)

Digital-Type Multiplexed-Function Protective-Relay
Equipment

by Makoto Ito, Norio Otani & Toyoki Ueda

Induction-disc-type overcurrent relays are important in the protec-
tive equipment widely used by high-voltage (HV) power consumers.
Recent trends in fire-protected equipment include stringent require-
ments for protective coordination that covers cubicle-type power-
receiving equipment exclusively for emergency power-source use, and
demands for improved earthquake-proof characteristics. Mitsubishi
Electric has combined multiple capabilities for protection against
ground faults, phase faults, and overloads into a single multiplexed
electronic protector using a single-chip microprocessor. This protec-
tive equipment has already been authorized by the Japan Elec-
trotechnical Committee.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 28~31 (1983)

A New Commutation-interruption Method for Low-Voltage
Contactors

by Teijiro Mori, Yuichi Wada, Yutaka Murai, Hiroyuki Okada
& Shigeru Masuda

A new method of commutation interruption for low-voltage con-
tactors uses electromagnetive force to transfer the arc generated
in a contactor to a commutation electrode, arc runner, and metal
plates so as to extinguish the arc outside the contactor. Applied to
low-voltage contactors, this method improves breaking capability,
allowing interruption of 1,000V circuits with higher interruption
current and a smaller arc chamber. The method also reduces con-
tact wear and inhibits rises in the moving contact-bridge tempera-
ture, thus lengthening the overload-current switching life of the
low=-voltage contactor.

Mitsubishi Denki Giho : Vol. 57, No. 12, pp. 6~11 (1983)
A New Series of Low-Voltage Magnetic Motor Starters

by Fumio Matsumoto, Shizutaka Nishizako & Shigeharu Otsuka

Magnetic motor starters are in widespread use as components for
automatic, energy-efficient equipment in a variety of industrial
facilities. Recent rapid growth in the fields of electronics and mecha-
tronics has stimulated calls for high reliability, low power consump-
tion, and easy maintenance. Mitsubishi Series MS-K magnetic motor
starters feature an innovative electromagnet structure, an excep-
tionally wide range of coil ratings, and a new arc-quenching
mechanism. This combination achieves high breaking performance
and facilitates the installation of optional parts. The article intro-
duces this top-of-the-line series of compact, lightweight low-voltage
magnetic motor starters centering on the technological advances
made and the reliability achieved.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 32~37 (1983)
A Superconducting Generator

by Akinori Ueda, Susumu Uda, Toshiki Hirao, Koichi Okamoto
& Shiro Nakamura

The application of superconducting field coils to generators not only
gives them outstanding electric performance but also offers potential
benefits from cost reductions. This has stimulated active development
of the technology. As an integrated manufacturer of electrical and
electronic equipment, Mitsubishi Electric is developing high-capacity
superconducting generators after first developing 6 and 30MVA
superconducting synchronous condensers. The article focuses on the
construction, features, and operation-control characteristics estab-
lished for superconducting generators, and the current levels of
research and development by the nations working on them.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 12~16 (1983)

The Application of Electronics to No-Fuse Breakers
for Enhanced Protective Coordination

by Kiyomi Yamamoto, Shingo Maeda & Hiroaki Fujihisa

Developments in industry and society have led to increasing demand
for uninterrupted power supplies, and there is a corresponding
demand for No-Fuse breakers, the key element in protective coordina-
tion for low-voltage electric wiring. Mitsubishi MELNIC electronic
No-Fuse breakers, with readily adjustable operating characteristics,
which facilitate protective coordination, have been developed with
frames for currents from 225 to 4,000A. The series represents a
significant further improvement in protective coordination. The
article discusses considerations affecting its extension to the full range
of voltages, and reports the results achieved.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 38~43 (1983)

240KV Gas-Insulated Switchgear for the Takano
Switchgear Station of Kyushu Electric Power Co.

by Hiroshi Shiota, Daikichi Akaike, Hiroyasu Yanami, Kunihiko Sato
& Nobuo Hakoi

To assure flexible, stabilized operation of a 220kV transmission sys-
tem in the Southern Kyushu area, Kyushu Electric Power Co. and
Mitsubishi Electric jointly investigated the needs for reliability, ease
of maintenance, reductions in size, and improved cost performance
at the Takano Switchgear Station and five associated substations.
As a result, double 1-1/2 LS-type gas-insulated switchgear with an
aluminum-pipe bus was installed, resulting in an innovative switch-
gear station system with a l-break gas circuit breaker and a gas-
insulated potential transformer, as introduced in the article.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 17~20 (1983)

A Microprocessor-Equipped Electronic Motor-Protection
Relay for Induction Motors

by Masami Sakakibara, Kazumi Kondo & Yuichi Wada

Mitsubishi Electric has developed a digital electronic motor-protec-
tion relay with a single-chip microprocessor. This unit includes a
current transformer to detect load current, an analog/digital con-
verter to generate a pulse train corresponding to the current, and the
microprocessor to identify the trip mode, generate a trip-signal out-
put, and display the mode. The relay also includes selector switches
for a variety of capabilities including overcurrent detection, single-
and reverse-phase current detection, and modification of the preset
operation time. The relay features a high-precision, high-reliability
mechanism, a wide range of current ratings, and simple handling.
The article deals specifically with the concept of electrothermal (ET)
motor protection.
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Abstracts

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 58~63 (1983)
The MULTI 8 Personal Computer

by Yukimasa Akagiri, Akio Takubo, Nobuyuki Shibata. Hiroshi Emura
& Shigehiko Watabe

The MULTI 8 is a sophisticated, easy-to-use personal computer
backed by Mitsubishi Electric’s semiconductor and software tech-
nologies. It offers a variety of functions, including color-graphic,
sound-synthesizing, and communication capabilities, which are indis-
pensable to our highly integrated information-oriented society. The
article describes these three capabilities, and the functions and fea-
tures of the hardware and software.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 44~47 (1983)
A Fiber-Optic Current-Differential Relaying System

by Minoru Hatata, Shin'ichi Azuma & Yoshiro Noguchi

Mitsubishi Electric has developed and marketed a current-differential
relaying system that performs current-waveform data transmission
between electrical stations using fiber-optic cables carrying PCM
signals as the data-transmission medium. Not only does this system
provide protection capability for multiterminal transmission lines
but it also eliminates the effect of electromagnetic induction noise
and provides for comprehensive monitoring of the data-transmission
system, forming a system with extremely high reliability. This system,
with its fiber-optic data-transmission technology, is ideally suited to
protect urban EHV lines, and is expected to come into widespread
use for transmission-line systems.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 64~67 (1983)
A 64K-Bit Full CMOS RAM

by Masahiko Yoshimoto, Shigeo Nagao, Tsutomu Yoshihara & Yoichi Akasaka

Mitsubishi Electric has developed a full CMOS static RAM with
8kW X 8 bits using N-well double polysilicon technology. The
adoption of a fine fabrication technique with a design calling for 2 um
standards and a hierachical word-line selection scheme has created a
high-performance RAM with a maximum access time of 100ns and
a maximum power consumption of 250mW (standard: 100mW).
Chip size is 6.55 X 7.93mm? in a standard 28-pin DIL plastic
package. The article describes the design, manufacturing technology,
and electrical characteristics of these full CMOS RAMSs.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 48~51 (1983)

Crystal Color: Large-Screen, Full-Color, Flat Display Systems
Using an Array of Liquid-Crystal Devices

by Nacharu imai & Makoto Ota

Crystal Color is a series of novel, full-color flat displays for indoor use
designed to display video and digital images. Target applications
include monitoring and display panels for operation and control
rooms, and the display of information at rail stations, underground
shopping arcades, and airports. The display unit combines several
basic Mitsubishi technologies, in materials, image processing, and
illumination. Twisted nematic (TN) liquid-crystal devices were
adopted for their satisfactory productivity and compatibility with
driving circuits, creating dynamic, full-color displays.

Mitsubishi Denki Giho: Vol. 57, No. 12, pp. 52~57 (1983)
The Graphic Design System 70 (GDS-70) Series

by Susumu Inoue, Osamu Hirose & Osamu Yamagata

To further upgrade the capabilities of the MELCOM GDS-70
Series, Mitsubishi Electric has developed Series M4380 displays for
upward compatibility with Sony-Tektronix’s 4010 Series. The article
introduces the functions and performance of software packages for
the series, including the layout-type CAD (Model DS) and a civil-
engineering system (the CIII, specially designed for bridge design),
along with an evaluation and overall perspective.
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B Jotet MELBMLA 2HEHL T, #2197 & 2¥+Zvd L,

o BHXRD & Fog BFHAR ASC I o—f KZHT 5, TO

a%ﬁlﬂ#t]\iﬁ bIC 25582 % ot LT CPU KHILE T %o
5. (a), (b) i+ EWHERT,

5.6 YUFPILL4T7—X (M5L8B251AP)

(1) F—zLa—d—A87z-2

22 (1) # 2,400Hz, 2/—2 (0) 2% 1,200 Hz > FSK ZgiAC

AZ) L, BE{EWEEFIT 600 & 1,200 fi- A SER-C

ol

(7-7 ~DihA

ERARRRRERRENN N0
(raa]fe, Il Jr. Jloo Jre o 019
ﬁﬂlnnmmmmummnuﬂ

o

(=] o] -]
(= ]ell+]

B IR
(a) WH e-F

(=2 [re]lra]lrs]
<o
= o B 1 1Ea

@@M@iﬁ&g&@&@m [dh ]
[P TPXIeJ=EL ") ([HHE
(o | el [ 151 ] (5

f I ) [ L1l

(b) F3524998-F
5. - OFH

[o ]
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¥ 3, BE (-7 »bOFHAS) BRI, 1,800Hz o EHATERA
W% o PLL % LA FSK fFHEIRK cfT> T b,

(2) RS-232C 1y59z-2

28~ 2bwTFst HRO TTY FlE FHERAMAR) #@aE: LT
3,

5.7 ¥ ofhiEREE

(1) s123ut0-5 (M5L8253)

3D 16 £y pdnunvur 2D, THEN K-L-tEiL-a 1ms
ElsD qugfLar? E LTHEFALTw 3,

(2) AL (M5L 8259 AP)

8 LA DERALERATTAET, 205 BMW0A, 27204874222
vto-3, RS-282C »hbDFIE L5y, 1ms a1, 1s a2 2bD
HARCHEH L Tw5,

(3) youffzL-2 (AY-3-8912)

J09593LutErL-2 2 HH LT, 3F+30 OB % 81933 D
BESETHIL, S8 1A0-7 & o174 OFER 15 HOoRNE L
$22 T 2ubo-L T& D,

6. VI MU T ORE

SMULTI 8 @ yotnr7 aBid, EAEZED (M-BASIC 80, »
12v [ 4EHE O/S o [CP/M®-80J (CP M i& 7 anyi—5
OEEEE) LBPFEER f-1 Lok [ER 7795050920
7] BbAEoTwnE, CREZDD v tHz7 DRI DWTEF
<%,
6. 1 M-BASIC 80
RAERE TM-BASIC 80 i, fivoy OBHESEEE L TR HEME
RTW3 910092} tho TBASIC-8C] # BSAEIEEL A B D TH
Do
MM-BASIC 80 il Ahkic X, BiHEON & & diciiz 3
TROM JR | & zz20utF422 (#7vav) 2MEKL & vr576 THEH
%% [DISK 5| 24% 3%, TM-BASIC 80 {5 & 2D}k 1€y
D 297 R 6. ICRT, ROM JECiE, 2 x8) OFFI 28K A1t
A Jodss & sz fHBE LCHEMTE 2, ¥ 2-F-1U7 IC 9
vEE Judss Lk hTES, [ROM] EFH— 7FL2 D ®,
BASIC BEECilif 7ot2 CEAVWED D 32K fq+ o [H RAM]
FEHTEER, v 88 OUT &S) € Auy 2Uh#1X 3 C

0000 0000

ROM BASIC ROM BASIC
(% RAM) (ERAM)

8000 8000
7055 L&F -5

OS5 LEF—F

FAHREND 2y
A 23
LFRF| PRINT FRE(A$)— [~ — — 77 7™ ]
—————— R g STy
________ . TREND 7;1:;/__:1/:7)7
A—Y—1Yy7 CLEARTHEZ h D DISK BASIC
FOOO LBRF FL R FOOO
7=z 7~
FFFF FFFF
ROM—BASIC DISK—BASIC

X 6. <MULTI 8» &= 4&Y D 2y

ZE A-vTLoota—z MULTI 8 - FRHA « HEZE -

SR « TIA - U2

L EoT rota AlAEL 22 B, 2B CP,/ M A D OS % 54209
~ b o-F FTEEE MK A 2 TR CHERATE DL SERL
Twd,

IDISK fR] #%{#5 & & 1&, $#6K jr o DISK BASIC 13,47
Ve RE ST REATERD, 1-¥- FEEH 22K j1r (—Ec
T2 2711 BUC X W BR3) &A%, [M-BASIC 80] ok
T &R 2 2R3 KRT, COEPORED ZHEEICOWT,
T OWEZ TN T 5,

(1) 81 h5-d5000u0 BAE

}4 640, #E200 D% [yp CEIC BMDIEENTER, TDEE A
Lo b CEID T2 n5- FBEELDC L L > T, BEHEOFEE
RICHBILEL D L ok T ENTE D, EDOMERE 1o+ BEE
B3 EmcH#E L, FEReBALXEMEIEET 5 w17 -0 B,
BCHE B A EDEHA 2ul1-2050400 BHEN B D,

(2) s%2+ FRE F50050 B L 0ES

14 80, #f 25 Bl 2000 R ERL, HLFCLIC AL JYuo
-2 Vo BHERIRETE 5, D 732 FERIE, FERICEE
T, J504ws HHIE BB XX TERTICEDTES, COLE,
FEAP HEZZEEL T J50400 ERCBEZS 2 AL 55
BxFoTnd,

(3) FHEpae

PLAY 20X SOUND W ic & - T, 05— HZESL) R M HEIC
TED, TDEE, Youf HD fudr 2o TS 2w, BASIC

#Fz 2. M-BASIC 80 @ —fiiptk#

]
i

St

# 24

oA 3 X F WRXTF, BASE, BF, HF, BERREE

BOEEL - 32,768~32,767

HMEEEES HPET of
Fe] ¥ 107381038

SHILIER HHHE 1647

¥ oo % = o f 10738~10%

16528 & HO~& H FFFF

8tk & O~& 177777

& O0~& O 177777

TR 0~285 X
53 & F 0~65,529
17 D FES kS 255 XF

REABHFTH S 255 LHELUA DR F 7, BP0 40K
Y g | FECHEAM. RUAOUCBEXFEOD T, ZUOB
- PIRETED. % (), | WHEEED, ¥ (RFRs

30, $ GCER
& Al | BRI G

=ALFAT- AV} XEkzey (1) CREST LR XDTME

4 T o - F v | ATVOMEANTAL<ATE AT 4 v S

FOR~NEXT A2 ) ORMATHLATEARAT 4 v ZH]HE

[ - S RZY—vxFa R

7 o4 0wy B 640%200 F o b, vy b, =AF R

noo7— 1 8 fa Ha 2 W fiE

A2 ) OWFORR, W, HET FLA~DGHK, 71t

BEoe =
o # y bF=T~DFAL L EY—F

7 r A A BB Ay b F—Frva—Ke, Zay¥F 4 A7

X — 3 F o Bk TTY FH
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& 3. M-BASIC 80 @ 39, 25—tAul &BIg

# o Tey K RF— by b - K

AUTO, DATA, DELETE, INPUT,
- &’ & & LINE INPUT, NEW, PRINT, PRINT USING,
READ, REM, RENUM, RESTORE

CLOAD, CLOAD?, CLOSE, CSAVE, FILES,
GET, INPUT 4%, KILL, LINE INPUT ¥, LIST,
LOAD, MERGE, NAME, OPEN, PRINTY,
PRINT # USING, PUT, RLOAD, SAVE, EOF,
LOC, LOF

EA N )
(RN R - 4

CONT, END, FOR-~-NEXT, GOSUB--RETURN,
GOTO, IF--THEN--ELSE, IF---GOTO--ELSE,
ON--GOSUB, ON--GOTO, RUN, STOP, TRON,
TROFF, WAIT

=T M A &S

ERROR, ON-ERROR GOTO, RESUMEERL,
ERR

CLEAR, DEFDBL, DEFFN, DEFINT, DEFSN
EOER A &S G, DEFSTR, DIM, ERASE, FIELD, KEY,
LET, LSET, RSET

v E AWM LCOPY, LFILES, LLIST, LPRINT, LPRINT
i L ¢ LPRINT USING, LPOS

wWooom W @ CLS, COLOR, CONSOLE, LOCATE, WIDTH,
% CSRLIN, POS, , SPC, TAB

CIRCLE, COLOR, GET @, KANJIPRIM,
LINE, PAINT, PRESET, PSET, PUT @,
SCREEN, POINT

777497, BEH
s - M 5

3

- PLAY, SOUND

18] &% & 89 A g - RIS INIT %, INPUT %, PRINT 2%, TERM, PORT

[ DEFUSR, MON, USR

ABS, ATN, CDBL, CINT, COS, CSNG, CVD,
e M- CVI, CVS, EXP, FIX, INT, LOG,; RND, SGN,
SIN, SQR, TAN

ASC, CHR §, HEX 3, INSTR, LEFT 3, LEN,
X OF 5 OB % MID §, MKD $, MKI §, MKS §, OCT $, RIGH
T %, SPACE 3§, STR §, STRING §, VAL

BEEP, DSKO 8, KEY LIST, MOTOR, OUT,
POKE, SET, SWAP, MID 3, ATTRS, DATE
3, DSKF. DSKI §, FPOS, FRE, INKEY §, INP,
INPUT 3, PEEK, TIME $, VARPTR

Jodss DETLWFTLTHET B LB TE D,

(4) Bk

P X e RS-232C om0z 2 FHT 22 e LT, a5
17 CHMBE L2 0, BE 0I5 AEML TEH~O 72 &
PERERICITA Bo BIE LT, %5 150 MULTL 8 & s-g 55
3 Sodss #E 7. WFET. chpsbic, TERM oo % &H
LT, MULTI 8 #WEHAMD dofa-a @ a—zFL THT LD
T% b,

(5) RAFEERR L ENFRAY

(EEF ROM h—1ywol (ASv=u) REE L w256 TR, JISH
LA¥ED AAGERFRL, FUova (MP-80PR) KEHIFTE 5, C
DL, FRENFEZOLLHFLCRIKER T oKL,
HETEEE 12 i L CEREER & 3 5 FEO WA R SR T E
5,

(6) ROM 5ty HAE

AREEIC TROM 53] (45v22) THATRIE, BASIC it
WEED $055305 % ABIIC 05405 LEEFTCE 3o

62 (868)

MULTI 84RS—232C( > %7 =~
2AEHLT, &5 180MULTI 8¢
L, FhEhNTL L ETERD
s LaERIFEEDE, BHOH

10 INITE &H8F, &H37.5

20 AS=INKEYS

20 IF AC> "™ THEN PRINTE A$:
40 IF PORT(1Y=0 THEN 20

50 B$=INPUTS(PORTCL), )

60 PRINT B$: THRLEZF—ORBRVEFOAHIC, &
70 GOTO 20 FOFTRLEET—OARIFEHINDH
IC®REh 3,
A
—rd

® 7. <MULTI 8% ik % 5—= %5l

6.2 CP_/M-80

SMULTT 8y o> [CP,/M~80] &, FovanlT—7 thOE#EHEL D
L, doy- BREEDILTE, 4'Y B0 56K Aq b ik, hY XF0
it U RS-232C A EOBBEE K AAX YD TH L, Thic
EoT 7euds REDAESNEREC L S votoy DFFER M
ULTI 8y cHIAEE %2 % & & $ic, Multiplan| & ¥ O&E Aur—o
vty BFHTREE ok, ¥4 [CP/M-86] % -2 ¢ LT
w3 MULTI 16y & o OHWHAFEETH 5,

6.3 77U —>arVTboT

MULTI 8 ik, tuia, ¥-b, HE, BERLOBER vor
17 FHBELCRE, 2o b—EEBAN L ZORERIDOw
Tih<5,

(1) AP-1 (Auto Programming One)

D yotoz7 i, ANOOHEMWE L %2 T [BASIC| @ S5
L FRECIERL T NE, —fle LT, B8 O Fffoo—t %
b LIVERL L 72 Jod54 “SHUKED” #E L2 TR 9. O X 5 Al
Buar #FEREEDICENTED, TARBIECEELAD,
252 BB L DREXRTRETH B, [AP-1] K X b VB L 72 Jos
34 1 [BASIC T Twnbkbic, HEREDEMPLLEH @
KITALB v oRRboTnd,

TDyotoz7 i, htwbs-7 KW THRHEEH, KEKHEftan<
i, CNEMST, BRI, FEEPIRTEE IS e e
S 2T BE, HATHE o 23EWH Jodss ¥ FERE
MLE»TCLRTES,

(2) Multiplot

T Evradsy VERHD vorozr T, <MULTI 8 o EfREEE
N5=-FA2T 1 ZHEDT CEHTE D, HEKERIND dwt-viC
WoT, Asa-2 (HBA) ¢EDFa 2 ANNTECcLicksT,
9fEfHD J5o (B, txab, HER 8 M, &, F—2, HI-LO 34—
fo L—siFe—1) FEFICERL, FUoz MP-80PR) i€ A—Fat—
FTEZENTED, ¥ 10. K 455 OFlF R,

(3) Data Box

CHEBEARH 22 1Yvd0256 D vobox7 T, 10 FEHD 1€ A
B oms bR L 2 BE, BHL, HE® 7-2 2FERAH,
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AP_ DESIGN FAVE. N RAX
SHEET ok g ] A1+ h) 7
o e ST T B |12 77 LR E S ORI aXv T
o] 232ZAN0O N5 Y 0308 73 AER
1] &1 N |15 Y JLIS(N) B E3
2l RUH2 Yis Y 12N} 4 ¥
3| 320 Y5 Y [13:(N) 5] i
BEXE Y1{5 MEEEG ES &
5| d0454 Y 110 N ISS(NE 1258 (N )1 33(N)+T 45(N) B &
Sl ~TEx> Y5 N [6:(T 55(NY/3 B
7 17 (N)
"8 18 (N}
9 19 (N}
a% AL r ARG
’N—;l v EEELNEVER § PO | PP 42
] e dd i Lo j ; ) i ] 1 L

X 8. AP-1 1y u—t Of

eLexn
JoR NG I N
¢

1 Atd

I " $19% 67
| 63t o 80
! LEPTIREE 32
2 119 1 90
2 R E9D 50
g U9 113 88

9 31 75

N

INE 2200087420 LR TE S, BB LD 1z CEHERA
REETREL, HHER S BREOMNIBTEETD 5,
(4) Multiplan (o150v7+ HhoBH)

AEH W5 L CAHTIThI T B HE, Vi, BHEZR VoK%
Avdv OEEECHEYIC, LrdHERI (TS ADOMEEETH
b, <MULTI 16 CEL fHETLTWS 0D <MULTI 8 K¢

9. AP-1 4% vzt OH

B 109 8.771% 25
209"t 53.68% 153
.74 3091 19.29% 55
4091 14.73% 42
5091 3.508% 10

E 10. MULTIPLOT ¢ X 5[ J57 O

$»%, ¢® MMultiplan|  TCP/M-80] Lc@#<, %z MU
LTI 8 Ve L4 2»1L i, <MULTI 16y LC¢h AT C L
KTE D,

(5) zoftio yorszy

REFE, BAEEE, AROFEEEA fuvr-9 2 E0 tot2v2t
BHY, PMREO F-z LEL tuzavor OBEBHE LTI CE
Bo f=tv2h LT —AZWLEATELL TV - CIFH L
Vol yoF BEEBKEDL - Tnb, BLS5, B EHRMANHEFE
NOEBFDBEG vor & LT MBBEHMEE], T2 LEPEHOK
Ml TEREERR vzab-vau] AERAELTH Y, FEEOBME
Bh 2R e LTHRITH B,

[P PR B O

Bk, =2 A-vFrivba-2 MULTI 8 @ p-fox7 & ot
7 CEREL IR DT~ 7z, FOREARBETH 5 [F5740
2l THoubl, TG BRER, A #oSEHRttaco Avay
L5 03a07-vs0 KE S TBTE) TH D, AL b, Thb
BEER A L vobdry ORFECENL, TTITER8IET3 A
vav1~¥— OHRFICC 22 T & 2\n,

e N e e A A e A e e A A N A e Pt it

Z2 N-vFLoota-2 MULTI 8p « JRifd « FHEE » S5H « {TH » 5
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64KE IS CMOS RAM

Lo A » &

BRI R - EMBRIMLDAEAEEE B R L LT
VLS 5512 $iffi & L <o CMOS DIERSBRER D 22 5,
235 1w2 RAM LT h ERHEORA L & dic, NMOS 2w
TeEREITREEE AL AR LIHEE NN k), B
BE EOTRICY bbb FEFCESE225 Y, MCAREIC
EHBENC©H 5 CMOS LD HERHAL T3, CMOS 257«
w0 RAM i, xeytn % NMOS gk L, Bz CMOS
{EL AR CMOS RAM® b, £[| 3% CMOS TR L 2582
CMOS RAM® 3% 5, RiER 12t 2D BT I HPERE
N, 212030 2-2 & EDPERE 4EV22T6 AR E LG HE~D
BHAENL > b DTH B, —F, BEGFERHRERLL, HE
CMOS DBE X 0 b FI3 T 2 WD /DT v, FnA 0 f-4- CEHR
TEDLLIHFERD Y, Bhic X » CILBEAR LRI 5 RHEZ
IEH O Tl TH 5, A0l Fxid AvFIReo7eT IEH%E
hbv, 584 CMOS Jotz M 64K 255 r,2 RAM % BrZE
L7,

B 1. x CMOS RAM O FROMEXME & RT. 24ETLIC4
g0, XORREMAIETETCRE L EHFDbhB, BB,
1K wihz h, 4K, 16K® oFEO5e4 CMOS RAM % #ik
LT U T % 7o, C ORIBRIM TR ORI, FA12 O
rE RSN L, EBREOMADH R LT, RAM OEER
UTHBREIIHERE R LR e T 7o L LN b, GHOAFR 2
250w RAM §Z, i <0 X 5 ki cl it uin
fid, T2bb s BROMA, 2-FCET 3 roex EER Y
A b—aL OHRERRIET 2 X 5Kk Y, chbORERHRLANL
IFREREE LSRR T E R o T B, AE, Mk o i o
T 2R RMEO—D L LT, H#Hl o-F SEY 2 RET D

M5M5164P
84r (2 miiRy)

M5M5116P
16} (3um)

X EVRE (KE 1)

M58981P
4+ (5pm)
MS5L5101LP
1+ (Fem) o{(5xm)

()

1. CMOS RAM &K EOERHER

64 (870) * LSIWFfEdr ** LSI pfoepn (L)

=K M B R BT 5 E BRI —

LEbic, COMEBREATIC LIS T, il KHAENR
#E% b0 64K £ b 584 CMOS RAM (3545 M5 M 5164 PL)
B L 2o

KECHE, T0 64K £y RAM 0RE « SEENA U £ OHR
FEHEIC DOV TN T %,

2. BEEORALW

64K Py CMOS RAM OB S %Y, LARLWERD IS IC
FEL Fro '

(1) A, EHEED

BA 7RLazotasts RUERK Fo5tL2h70t2216 %, 100,120
S160ms &4 5, HBENE, BA 200mW, NS T 100 mW
LNE, KER vazs TOBEIUEN A FERICT 5,

(2) RoFURwo7e7 IGH

s24: CMOS [ABOBAK X 0, F-2U5vusy BOBRENE, &
Az T 10 nA LTIz, AorYAvored IGFAEZWAECT 5, 7
—aYFoysvE-f ~OBFE, RasRErEo=o0 CS(CS],
CS2) ERCHlitEds 2,

(3) EPROM r o ' Hmo AHME

2764 245 @ 8 K x8EPROM 0 £y Fiif & Bk & #7 e & 1-9~
D vrFL HALRBEHICT b

(4) JUEDEEE

Sz CMOS RAM DK Fo,74914 K L <, SE) 2®ET 2
BT L-F I X 3 F0J54 ABZEUTERBENERE &5 & &
b ic, REFRISHICHLT 2 2oic, £EREHEBRLANLISK
Jodss BIECTREMA 56

(5) Jotx

NSRBI,  ESHE 1AuTeFod iR EOWIFD 9x-nT
Ot HEfiE & b AN, 2em LA OFFEML 28 RV a0T0ta
RT3,

3.k MR W

2. 1k, ©® RAM oBsticiiA X o8l o-F gkEolia
FTH b, turL— & 9-F s, ns D Jowo KB TR 3,
L7%di>T RAM # g HD 254 & 2% b, ne/naFliilJ
w2 C&END, T (X) -4 HINE, AFHEICTE 5 F7 8RR
% Fsq7 32, & Jows © o-F ik, FEPRESE, thicdL
TRECES J0uwo BREBLEANET S 210Fudf-F Lo
THEHALEND, COX O o-F HESEL T, BEEHCERT
L XoT, EEHEENLLEEL Y RARHICGERTE 5,
Tabb, FHRIEOIEEARE, it @ 7oeaf—t 2R
T BRED - {510 IKHATDDE L, bW o-F SEELE
WTE D, $, BIRIN% J0uo PO 1IERD 9-F FICHERK S
T AEUEL DB FoERA FNBDT, Lwbdfy P ILTwI FSUR
2 b ABYEL AT B 354 BEAS, MRS 1 1 ER
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wlr/oy s w27y BLap7 Oy

BS1 BS2 BSuy X591 — 5 | |-

X7 FL x#

000

0 Q

7‘? v 27 BRRH

Y2-Y4ﬂ

X0~X7

X7 FLAaRnNy 77

BSll BS2] Bsal 5541 || Bs5] Bse] Bs7] Bss]

H

I

2

% N
Qg

il il
g8

~
=
[+

np

ncA T A

B 2. 5 o-F SmEoRER

Vee
Q
Vss
{ | 7=F514>
ILl ’_H
Ey bSq2
(a) M B

(b) PHMEIEE
® 3. xevtw

TE Do LAHE o-F SEE AL T, 8Kx8 CMOS RAM
TREN Lo BUT, BEIOBEAR 2eitr & AUEKIC O W THMN
T 5,

3.1 XEYEJLOBEE

3. () &6 psvzaz B CMOS ¢, OEAIKETH H, FM(L)
BED L1799 ZRTEHBPFEE TH 5, FgRso CMOS £, %
PN D EAMENE, 50922 D $520wvalF BRAED 1-0 &
WMOHFTHY, Lid->Tlerho ey B, 10714~10"5 A
MR BT LA TE D, T ey fRIC L D, 10nA DUFOFRHRE
WA SRR L %o

64K €.y 584 CMOS RAM - K - R « HIF « 771K

4
3
Jawvs

Lo ¥ i 1,4\

| n

no. P

ik 78y ¥

314 15|86 <78

o~
Y7 FLz) ]
Ny 7P M

FTFTTs > ZrS—

YO—Y4 32

(¥4
2T 7(8)
FEAHFSA/3(8)

A7 7(8)
FEAL K5 1/3(8)

_.—JA
—

Y7Fa—5 Y&a—5
52 £}
o zrurem  HL o085 57 ]
{f1/01~8

H 4. RAM © J0,2 ¥

F3oD22 D F—p BIE & o—F SBIEE 1E RY2v30 T Vs §2
ETTERBRE 2B RYvY v TR Lk, %t ~D Vs F0H
FEX, ByvYoy B NYEEBRIOMEA Juao)r Tffo k. AlJE
B bsmy &ty PR DR L, 2O, ltw %Yo Al
ME ARICRLT T EHTE, w OEHAEHNITE . Tk, 4
Ho-F G L2 b MHOHMAKEECEL IR VAD K,
FrBIREE, - ECERTRBL T3, Vee fi3 PF iEUE
TR T 5. i1 [ 21 X245 pm? TH B,

3.2 FEDERDHE

RAM o Jowo HRHZE 4. KRY, tueotoz &, fF£3-4C
ST LN EAZ OO KT 5 & & ik 8 Joyy KL T
Vb, % Jowo X 32FI%256 7% & H, 32F(DHIICK 8, el
IBLAFE 4 @FOREL T, 2% V4% Jows ofT, Afh
BB EREN TR B, EM3ARD Y rrLa @ Fa-FiCk b ¥4
i Jowo HPRES BS1~BS8) L X b, £ Jowo EEHEL
END, Tk, J0wotlLo2 i 254 FD JUF1-4 L LTHHE,
BS 85 0545704 Kb ATIT B, D EOMRICX Y, 154 EHL
FPERED 1/8 WiEIK L, % Jows oD o O AAR R
BRICHA 14 iR L7z toared EBERAD 5—als1A &, £
i oyL— T S HFOMELTEY, BIEY 7R ICED 20
FILOR T B0 BuaTud B, T1u DENV hLubzsS— TEEEPMIER
BxHwTw3,

K5 wEH LEEERT, OVAHTICLEWiEE2 320 Ve 15
2028 %, EwutsTy & TO Az DR F—rFA12 & LTHv 7.
COBCEEFH LIBT3, BEY-1FA12 D sa—vito ZIEEL,
TOERR1L H DD DYSAOLAR TH B Eubsto B b [JO Az ~
DEFEREC LT 5, CMOS @ (suazwwaf—t DL 5%
KEFEZBEL LAV L3 FETH %,

F e, Ao—dvy BREOZ I, TXTDOAN Auor WIBEE, CS
5T auro-n ENBR, TR, CS 4101 ¢iE, CSEBA
N CHEARBEBE T & v 5 Foea B LORFRH 5, T
Kt LT ® RAM CliE, But 8, IO B+t s—542
PMOS ¢ L7z 1251% 25807 (R 5.), 7.7 IEBREED 125
13 ZIRES DS, CS 7otaars KL .
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N —F J—
Ve HMES /0 1/0
gal—J Ewb31
o d
Yi l—’
BS %
e’ O—Vra bS5 224
A N—5 [BREZ v FEE
Y4.CS1-CS82
—
WHNy 77 ~ ——r
. ; CSl-CSZI
FF “1
ey A7r7
B 5. et LBl

COEP 7obasfs BEEETIILHIE LT A AAHREES
BT 2 B80D 51T 7rL28e2r ORI, &L soa7ud %
N&EF, fFTF0-dBBCANEND X 5K L, BT 724 [H
Bk Tree 52 2 222X 5T, tSovaa MEEEL, fT7F
LARw D7 HTBEOFERRLERL T 5,

¥ 7, F-aUsvvave-f ~0OBfR, CSIH2nxCS2EL T
avbo—L T332, WFho o KEEE A $ 50, Al IE
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