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Abstracts

Raitsubishi Denki Giho: Vol. 59, No. 4, pp. 19~ 23 (1985)
A Computer-Aided Training System for Railcar Operation

by Masashi Naruto, fotoyoshi Yoshimura, Seikichi Nagai & B itsu Hoshi

The education of railcar operators involves the development of both
knowledge and proficiency. Education of any sort must excite the interest of
the students and is best accomplished with the help of audiovisual 2ids and
hands-on experience. The article discusses technology applicable to educa-
tional essentials and patierns of knowledge and training, and introduces
three recently delivered examples of configurations in which such technol-
ogy is being used today. Two of these focus on knowledge plus proficiency
training and the third provides experience with a screen visual simulator.

Mitsubishi Denki Giko: Val. 53, Ho. 4, pp. 1~ 2 (1985)
Future Trends in Simulation Technology

by Shoichi Takeda & Toshiaki Sakaguchi

Simulation technology used to be applied primarily to analysis of the
motions of systems, but the great strides in computer-related technology of
recent years now permit real-time simulation of large-scale systems and
complex plant conditions. One result is the growing application of simula-
tion technology to new systems for training and education. The article dis-
cusses this trend in relation to simulator hardware, software, and systems
engineering.

RMitsubishi Beaki Gihe: Vol. 59, Mo. 4, pp. 24 ~ 27 (1985)

Simulation Analysis for iron-and-Steel
Plant Reheating Furnaces

by Yoshinari Wakamiya, #Makots Tsuruda & Tomoko Sumino

A major portion of the tremendous amount of energy consumed by the iron-
and-steel industry is used in the rolling-line process. Energy conservation in
this area centers on reducing the energy consumption of reheating furnaces.
With this object in mind, Mitsubishi Electric has created a reheating-furnace
simulator that combines a temperature model based on furnace-heat balance
and a furnace-steel heat-transfer model, effectively expressing the dynamic
behavior of reheating furnaces. The article also reports on the analysis and
investigation of energy-minimizing heating patterns by a combination of
nonlinear optimization methods.

RMitsubishi Penki Gilio: Yol. 59, No. 4, pp. 3~ 7 (1085)

A Training Simulator for Operators of PWR Nuclear-Power
Plants

by Shigehisa Wakabayashi, Hirokazu Hakaishi, Shigeru Mizutani, Takeo Sato
& Yasuhiro Nakaue

The stable operation of muclear-power plants requires the maintenance and
improvement of operator skills, for which training by simulator has become
indispensable. Training simulators must provide both the necessary training
functions and sufficient simulation accuracy. The article introduces fapan’s
first domestically produced, full-scale PWR (pressurized-water reactor)
nuclear-power-plant operator-training simulator, located at the Nuclear
Training Center Corp. The discussion includes an overview of the system
and focuses on a primary system model.

Mitsubishi Denki Gio: Vol. 59, No. 4, pp. 20 ~ 33 (1305)

Simulation for Aerodynamics and Ventilation
by fioicharu Ueki, Hiroshi Fujimura, Tsugio Piizutani, Katsuichi Nakasaki & Satoru Keto

Mitsubishi Electric has created a ventilation-system simulator to serve in the
development of road-tunnel ventilation-control systems. The simulator per-
mits the study of all phases of veatilation control, from sensors to control-sys-
tem construction, as well as the design of improved methods of control. The
Corporation has developed a one-dimensional model fer the study of ventila-
tion-control methods and is working on a three-dimensional model for deter-
mining and controlling heat-flow behavior under abnormal conditions.

Mitsubishi Denki Giho: Vol. 59, No. 4, pp. 8~ 12 (1365)

A Thermal-Power-Plant Operator-Training Simulator

by Fumio Szl Toshik Hamada & Yoshihiko Mochizuki

Technological advances in thermal-power plants and the transition from oil
to coal have spurred the expansion and improvement of the functions pro-
vided by thermal-power-plant operator-training simulators. Recent years
have seen a pronounced trend toward diversification as the needs of domes-
tic and foreign users grow and change. Large-scale systems permitting train-
ing in the operation of plant associated facilities and transformer substations,
as well as simulators for boiler operation and basic training, have been devel-
oped. The article introduces three representative types of thermal-power-
plant simulators.

Mitsubishi Denki Giho: Vol. 59, Ho. 4, pp. 34 ~ 37 (1965)

SIMPLE-G: A Block-Diagram Simulator Using a Personal
Computer

by Yoshikuni Saito, dun‘ichire Dzawa & Takao imai

Mitsubishi Electric has developed a block-diagram simulation system which
uses the corporation’s MULTI 161l personal computer. Intended primarily
for industrial-plant digital-controller simulation, the system permits the
simultaneous simulation of controlled processes. Display, tablet, and com-
plete menu functions provide superior operability.

RAitsubishi Denki Giho: Vol. 59, Wo. 4, pp. 13 ~ 10 (1965)

A Large-Scale Dispatcher-Training Simulator for the Tokyo
Electric Power Co.

by Kenji Miyama, Kotaro Dan, Asac V. ishi, Rasanori a
& Tatsuo Horiuchi

The expansion and increasing complexity of electric-power systems have
been accompanied by higher levels of power-system operation and growing
consumer demand for a more dependable power supply. This has prompted
power companies to attempt the automation of power-system operations
while at the same time reemphasizing the cruciality of maintaining and
improvisng operator proficiency. The article describes the outlines, features,
functions, and hardware configuration of the world’s largest, highest-perfor-
mance dispatcher-training simulator, which was developed for and delivered
to the Tokyo Electric Power Co.




FTRFZ2F

BB BHBOIRNIKTR S LA BT R

REE—TF [ #H- IR0 T E TSR —
ZHWEIIR Vol.69-No.4-P38~42

SEAE, FARRAEER, & ARERHENEERY C 05 AEERHD
HMABHAHAL T b, A0, BHBIZIZHAL2ENARS AEHR
i3, BETA, O L0OM T LTE S LENOEBERZT ) 30,
BRI TOM 7 AFRERENFolEL 7, HokETEDZHDFH
FillZe ¥ DFEARHMERHI 2L THY, FONELOWTHEST
3,

#E (82F) F L EH#EHREE

FHAURBT-ARAT e 28 S50 RILI TR - 2ok i - P
=HTHEH Vol.59-No.4-P52~56

MEEN444E1C BFE L 22ICIL 7 L Erp ik it Bid, N H K &RRKXIZ3,5000
UREHANTETWSE, JOMBSEAT+TICHL EFELERKR, XF
ZEBEMA Y, FAXLEIZIMbAE) & LTwd, Tolditkait
BERVB T, S — AT 4 TIRTAMIBLEN L X -TETH
0, ¥l EEREL2E T L Ak BUASEE 2 BIRR B RIL L 72 TG
FTH2LNTH 5,

EBFELERERS ZFL (ALt b1 —U)

gy R AZ LRS- R 2 E TR

ZETEHPER V0l.59-No.4-P43~46

EABBEML AT A (AN M) =) O LA s (At
MY —Up ZBRFE L7, BEAR - HIEPAE200~500T, 3,000~10,000m %2
BEOHBOENZH LI ATATHY, {Aner =) tFELL,
EEY -G LIEAEMIRMGE G 2 & 2 2EN B - i@ —1
AFERAPEMHE N T IDT, EAERERNOES « AEULITHETDH
%,

EWEA »FEET 1 R 7 EEMRE21/MR622
TR 53 & AT AR KT AE TS

=B Vol.59-No.4-P57~60

sy a3y, A7 kY ORISR L TNERERDOBERT 4 A
7 EROTFEABEIIK LT 5. AT, SHETREHE S 4 >
FIURLYTATF 4 A7 EREF—E LEdh, RT vy EVIE-SE
PR L 2er —REREHRIAT 2 2 210k ), RAGIEFR25.5M 54 b,
ST 725 4 L85ms KB LS 4 o FBIET + A7 EEMR
521/MR5220HE, fEERDBESIC DV TR T 4.

BEWTRARTFy &2 AL —5 —
A HAR 2 - vl 1E B - 3 ER R e - R RS
ZETHEER Vol.69-No.4-P47~51
BENZAAL—F —12, BTRAEERA T v 7EMAAAT, LT
Tl BRARESTIRAFA2YNHBWZ 2T L0k ), FoTERED
FREATELRZZAAL—F—2@R LI,

AEETIE, ZOFLVIATLARREOZAN L —F DR L &L
DR, RUT AT A, B, B C OB LFEEHENT 5,

BEAZBIME Y b ¥ XZROM

RREE— &TER BF B-XE %

=BT Vol.59-No.4-P61~64

AR, HEUAA T ) RTFIEMIAEET 2L VI BERNLAE—-FTK
BRALDHEA TV B, 2 Th =R ZROMIZ, #i2 KA R %
WA TES, A, BEGVELY Ot 2 50 X AGE J1 w58 b n B R a AT
PHAADET, YHRERAKEZENATY, 1MEyY b eXZ7ROM M5M
231000— X X X PP L0 T, ZDHBERER A B % 2o
WTHBAT 5,




Abstracts

Mitsubishi Denki Giho: Vol. 59, No. 4, pp. 52 ~ 56 (1985)
The Type 82 TV Transposer

by Tadaaki Tanaka, Hitoshi Kimura, Shigeo Mori, Atsumi Koyama, Toshio Yasunaga
& Shumpei Ito

The integrated-circuit TV transposer developed in 1969 is now used by over
3,500 television stations in Japan, both government (NHK) and commercial.
Its technology, however, cannot keep up with the recent growth in the broad-
casting media of sound multiplex and teletext applications, as well as new
uses of facsimile transmission. The article introduces the new, high-perfor-
mance Type 82 TV transposer created to meet these “new media” needs.

Mitsubishi Denki Giho: Vol. 59, Mo. 4, pp. 38 ~ 42 (1985)
A Dam-Management System for the Samegawa River Basin

by Yoichi Ustaka, Shigeru H la, Yoshihiro § to, Hohei Takeno

& Shin’ichi iwane

Recent years have seen the proliferation of dam data-processing equipment,
dam-discharge system controllers and other dam-management systems. The
article introduces a dam-management system delivered to Fukushima Pre-
fecture for the Samegawa River basin. This total management system pro-
vides for discrete-operations management of the Takashiba and Yotsuji
dams, as well as for centralized control of such functions as optimum distri-
bution of dam-discharge and flood run-off prediction for both dams.

Wiitsubishi Denki Giho: Vol. 59, Meo. 4, pp. 57 ~ 60 (1985)
The MR521 and MR522 Half-Height, 5-1/4" Hard-Disk Drives

by Hideo Tsumura, Hiroshi Baba, Chiaki Kawamura & Masahiro Mizuno

The demand for compact, high-capacity magnetic-disk drives as external
storage devices for personal and business computers is growing dramati-
cally. The article presents the features and specifications of the MR521 and
MR522 half-height, 5-1/4” hard-disk drives. These new devices have dimen-
sions identical to half-height, 5-1/4" flexible-disk drives and, with the use of a
stepping-motor closed-loop servo system, provide a maximum storage
capacity of 25.5M-bytes and an average access time of 85ms.

RMitsubishi Denki Giho: Vol. 59, Ho. 4, pp. 43 ~ 46 (1585)
The Melsentry-U Remote-Monitoring System

by Yuzuru Nakatani, Kazuo Tokui, Tetsuo Sugiyama, Kazuo Toyoda & Toshio iyata

The Melsentry-U is a superior version of the Corporation’s Melsentry re-
mote-monitoring system for buildings. The new system can handle
200 ~ 500 monitoring and control points in 3,000 ~ 10,000m? of building
space. Like the Melsentry, it is supported in Japan by the nationwide moni-
toring and dispatching services of Ryoden Service Co. and Sogo Keibi
Hosho Co., thus serving for labor saving and rationalization in building-
management operations.

Mitsubishi Denki Giho: Vol. 59, No. 4, pp. 61~ 64 (1985)
A High-Speed, High-Density 1M-Bit Mask ROM

by Ryuichi Matsuo, Masahide Kaneko, Minoru Fujimoto & Ryo Ando

Semiconductor memories are currently said to be doubling in capacity at the
astounding rate of once every one-and-a-half years, and the pacesetter is
unquestionably the masked ROM. Mitsubishi Electric has combined
ultrafine processing technology and low-power, high-speed circuitry design
to produce its highest-density memory device to date, the M5M231000-
XXXP IM-bit mask ROM. The article describes the new product’s circuit
configuration and operating characteristics.

Riitsubishi Denki Giho: Vol. 58, No. 4, pp. 47 — 51 (1985)
A Wheelchair Escalator

by Mlatsuhiko Ishida, Masaaki Makayama, Yasumasa MHaruta & Shosaku lnoue

Mitsubishi Electric has developed an escalator easily converted to wheel-
chair use. The otherwise conventional escalator has a section of steps that
can be called by an escalator operator whenever needed for wheelchair use.
The article gives the specifications and conditions for installation of escala-
tors equipped with this new system and provides an overview of the system,
its construction, functions, and special features.
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TH 3 ST506 1om0z—2 REFMAL, NBERDHIBIIC XEGA 4k
FHEA, 25080082 % 212027573 BEIIC X b $i@3 2 =
(B 4 H) 2L Tw 3,

BRI Lo Sy FHCRiE L, THMGIEEA,
YOO HITEES, [EEGIELE, Joxn b SRS, 1o2oz-a WRERD L,
BSAE Jowo MEE 6. 1KRT
6.2 RHEEELES
THHELRT AR, INEEHEI bR @R T 22D, Avlr-4% 2
Dub FB PoFar-ar-4 RICRT bRk I-F51prud (A K IC)
& Jyob I EOWRKRIEE» bk SN D EIE © F-a
DFEZ L, MFM(Modified Frequency Medulation) £~ 75

Head
Select 20, 21

Read Data
Write Data
Write Gat .
ate Write Fault
Seek Comp
Track O
Index
. Y r=— . | e
Direction in 51‘2‘?@}’5 TVESY P
Step of R [E 55 t-3
zE;*; [ éE; [ 2 E P
£l () 2 X 5 (5 8% S
Drive S ToF9ax
Lz b J
Select1~4 o= i

Selected
K 6. PCA OEHE Jows X

WY 5 17 [B3E 7420 440 MR 521 /MR 522 « Hefy 151 «

10

BEf (ms

Fotod HHZfTo 2 & 2579TE-2

AT I 2R &

B 5 BLBELE MEM -8 %, Awf
) D 37FosT (Fpo3 B L1dpm, 4
30 27.6 pm) IC X D K T OB
YEIBICRLERT B o~ I DEIERE DT,
SLERM, AR, 2h P AR A
HE, OMEHHERRECE5 X 51T,
21200ut2-2 T +Swo Sl 21T L,
FREEMEZWDVMAE TV 5, BER AvF 22018 b 2z 1mV Fj
BOB/PELE % 290074 LD Ao ICCHIE L, UFh%e
SIN OHA 7 LI RMIEERGICEEL, R AEREE )14 %1%
BIEE 2 oLs TR L 2H C-0 BRI D,
EL 7B, vandyodo(4 BREERCEZILE L2 8,
EEIBT (o822 -2510 KT 5,
6. 3 [MEROHHEE )
C OB UL, FEGHD 2H5LL LD 690 TP & v 5 ) +Swo B
FEMICHELT 2 2w, asvtudt-a ZHW A -1 %
BRI L 7o PERDRD Jowy MER 7. IKRT . & OHRR, 1K
BEMC YA Me LT Sy MEHEATEC LR A0ED, TO
A D & 5 I Fo20 BEHD A WHE BA2H) ¢ RER
LA AIAEE % DR A>T 5,

BUF, AR, vl BEIFR, 12— B2Vl 5,
(1) {riE s

COFRICHEML T B 4K BB, (vs2r-2351v IKEH &
5 1uFwoR ESOHERA, 30ps ChZIKE DX5ikc, Hbnl
DIFFINT 3, CORBIE, Wirh b0 F-2 5T X ), Y-
RETEEEIN RV X S0, EEATHH» L OB ERAR L
LT3, F-a HIREEREH TS 5 10416 B/ TK ({14 T
K) ZUt 5 Mbjs (iEw b FE) %IRRT B0, 280 -2 ©
[EE R % W o 3,600Tpm A» & 3,536 rpm ICPEE L TEE L oo

J-h B, ZOo0FERCoHE I TYT, FREFRE 4utSw
o BEE DB 1/2 15wy Fb LTRMREIN TV B, Awl 28 Ao tSwo
Lcfuifitko s s e, 4K EEORHLEFBEES a 0 X 5
CVa=Vp b AR5, #1500 BHELET 52, bXiFconks
CVaxVp e 2b, COER VA~V DFERE KNP E Awl
& F-2 Sy OHENRMEFRERCHTAERE T2 C & 257
it 2%, B% Vi, Ve OWIIR, DA 3ui-2 BT 210030t

CTT F4URN
==

Ea - R e—

Y— FF— I

i
I
=
|

R4 ARFy S

TTE AU

& BHRME
3175 * F——
EX g [ElRs
I AFy L IE—S
— FRER L AL
4 a
I :
2 ’T ad e S A/DZiR

B 7. frERoHEE Jovs K
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~y K N’ﬂ”
BTN | m D o]

IS B = —— oy

«vﬁﬁﬁ/)l\/

:

HBETNE Jz (um)

< ‘/i?"y 7R |
Ly —ai45 5 4R !?’-—%ﬁtﬁ
: 3004s i 16.6ms
~y FERBICHT 2 Va wsl N
S LBEOEAL i
a | Il‘\
[ | v

¢C

ATy TE—~S

7 Taqn s

¢D

B 9. 212025w7 BEEH)D

wH IC XD FDan WEBEN, Aol B dubSwo KATEIRD T3
X5 24~FRwo TN B,

(2) ~wl BREHR

C OB, 27uCuIE—2 LK > T Ao ¥ ORUNARERD 277
5 72, PWM(Pulse Width Modulation) 5RiC X 3 2127025v73

+10} w1
A
S -
k] 1-k
sl

® 10. 24202579 3F2—5+ & 47 F5wo OB

BE%ToT\n3, B a5vie—2 CHERDETT 558, B9
iRt ksic, A, BOZOOHE® 3 ZRARHCHET 22 & T,
A, BigofRlicEL X¢ 3 (2HEE). coEECENTE, A,
BH®D a1 KWHEWCKIE Lz Aua(l2kHe) 252, Biczd A
2D Fa-5q BE{LEYE, ZOOHOTEENC FuiSVA EEF XD
T CEUNANBIRD FER LT 5, SLa @ Fa-Fa ICHT B
B0zt E 10. 1RT,

24202593 HE%FT 520D fLa X, 217070te KX 2T
ERLTEY, ALzFa-T4 B, FIRCRAR CORMERER)? L 212
D3E2-R X 5T Awl EHO 590 1ICEK? X5 ICHFE IS,
Bl EDFEIC X o CTHERDIEE £2um 2ER LT 5,

(3) 2%

z DEBCO y—o IR, o1s0F0twy B Avde—FE-F

agcfibh, EE 7ot (FB 7otasds 85ms) #REL T

%o Dubn-3 2 b®D v—0 fiSE, AL TEE SR, THERE

FID fwoshnod TEHEEN D, T D Az IS Ul v—oJo

D=l % 24200vEa-2 K THET 22 i kY, BEED -

T3, -4y BHEOB LN D -2 Bl arzod 2T LT 5,
xXbic, BEE tsws KESEL & & AT, i 4utud, BHE 4u

Eud R EDEMIC, 21202597 BEEI~OUHR 21207 HEICEH

25T ET, MEROEOZOEFHZR/MNREIC & DTN S,

i B 25T Lt R0 41 B2 HAMY,
MEROEEONR ST - et v TESEHNT 5, Tl
Eozlbs P kY, ERDEESTIEOHMEHE LavEs
B, 4 ERC X VMERERZT -, BEMEROEELHET
5L, 72 DRELCED T D,

7.0+ U
B 5 4T BIE Foao SE5E MR 521 /MR 522 ¢, & R A&
e SR DA Y—f HREEAT I c kY, KREH, BiE
MR ERLTEY, SBETETIHHOREL AL THRDD
"C‘% 60
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SR AZEZEIMEYr TXIROM

L & A &% &

R, P v BFRALEET2/ L BRI A 281 T
FREAL AL TR B, BTh, MASK-ROM (Mask Program-
mable Read Only Memory) 1%, HICKRARILOREHmE BT
¥, Lt 16K, 32K, 64K(24 o & 2BEoa4T O
20, 128K, 256 K vy AR OB PHTE L THENICHHA L <
Eio

LT BT, THFEDMI, MASK-ROM px % oidkfit « &5
fBIAIL « o2 bdny K X YRR 212000 twiurss ICHlRA TN,
ROM 174 % EPROM (Erasable and Programmable Read Only
Memory) & 2433 2 HISIZHERL, ORI HEML T3,
¥ 7, OA B WX LEPCO QARG ERILE O S @ AR RIC
> THFESYvg, CRTF 2504 % & OURAER ICRATR 2 BE5 A2—
o FEAEM 2%y & LT, M) BoRER MASK-ROM oZt
hlive

B, TEHIS84RICHEH 64K 'yt » 128K Lyt 222 ROM,
FEF 59 AEic il 256 K £ b 220 ROM 2 AGECHIM L 7228, 48]
FICIRFOUHNME Fotx $il & R A LR RS 5L i % 5 2
BbeT, EEEVERMEL 2 ki 4 BOERE R b OEEAR R
1M Eyp 222 ROM M5M231000~-x x xP %P3 L &2 (B
D XXX (&, ROM ONFICL > THOIHTOoND 3T AD 104
Hcds),

T, EEAAER LM Py 222 ROM M 5M 231000~ x X
XPieownt, OIS, B, BVERHER Sicon T
i3,

2. M5M231000-x x xP ol S E

AEBEFEL A2 1M o 222 ROM M5M231000-x x xP o %
BERROLEY TH D,
(1) RERIME,h
(2) & 7ota214
J=2l, CEE-F

131,072 o~ FX 8wt

Fk 250 ns

BA 150 ns (Ag~Ay)
FhYERETE 200 mW
FRERETY 75 mW
(4) JRWEE v-vu Vee=5V£10 %

(5) CE @ auto-n 5T OR #inAs

(6) @AmIEEFR, TTL auisiu

(7) Awr-o i, 4k 28 o, DIL(Dual in Line)

WD 64K Ewp 222 ROM 52 5 1M Ew b 222 ROM ¥ T%
WL o BT B 1. KR 1M Eyt 222 ROM 0¥k
o bfE PRUA T A s A b, RERME O 1EL(N.C) - 22 ¢y
(OF) ic#] v M T bh, BELEZOMLO 1uto-u EERLLR
Uy BRIC A>T D, fERLED b OUARD TES R DD

R~DE~[
(3) IEHEIED

* LT

BRE—-€FTEF -BEF B -LxH @

1M

256K

128K

J I 64K
231000 | 23256/23128(2364 2364/23128)23256| 231000
Al5 |NC.INC.[NC. |1 N/ 28Vl Vee| Ve | Voo
A12 |A12]A12[ALZ |2 27F3NCIN.C/A14[ Al4
A7 _|A7 [A7 [A7 |3 26 71IN.C./A13|A13] A3
A6 A6 |A6 |A6 |14 251[A8 |A8 |A8 | A8
A5 |A5 |A5 |[AB |5 24 11A9 [A9 [A9 [ A9
A4 A4 A4 A4 |C6 23[A11]A11 ATL[ AlT
A3 A3 |A3 [A3 |7 2211 0E | OE | OE | Al6
A2 [A2 |A2 [AZ |38 211 [A10[A10[A10] A10
Al Al JA1 A1 |CH9 20 CEICE| CE | CE
A0 |AD_|AD [AOG |10 19(1p7 |07 [D7 | D7
DO |DO |DO [DO_}EH11 181'p6 [D6 [ D6 | D6
D1 D1 [Pl [D1 {12 173/D5 D5 ID5 | D5
D2 |D2 |D2 |D2 |C13 16—3{D4 |D4 [D4 | D4
GND |GND|GND|GND|—]14 15/3[Dp3 |D3 |D3 | D3

1 M0 64K Fuwp 220 ROM 225 1M gy b 222 ROM
¥To ty RN

2. M5M231000-x x XP @ fur—z MIB

LA oTnBe Avr-3 PEEEAE 2. IR T e Aul—2 ZIERT]
Bl T ¥ ZERFAL TV 3,

3. ERIEE & SHERELETG

3.1 IR

1M twb 222 ROM M5 M 231000-x x XP @ 7,3 BEE % & 3.
R0 Fud¥4A (&, 713x756 mm? TH 2, HLRKEY Ko7
4Rl 1, Fud O LB TAKEDZ L5 THRL, EHRO Y
1A BERL RoTR B, eyt Bk, Hko X5Fi-4 23 TA
THEAILSLZK Eut FTOREL T3,

WiIC Jowy MBEEZR 4. CRT 7= HJIE, 120-F8Ewt
(Do~Dr) 20T, 128K o o 17 Ko 7ruva ANES
(Ap~Ay) FBEERD, Fui1z—I1 85 (CE) i, F.7 PAE
Bk oiRE), L HJI Avor % duto-1 L Az HEEMRT
&5, R 5V B—EIE (Vee) T 5,

3.2 SiERELBEN
1M Eyt 222 ROM <it, B - BEMLE & okt 1.
WCRTHET f1ot 2w TR I TR,

1 cNEBERE, Feru B Lgp) =15 am OEWERE N 3ot

¥ MOS tsu928 2V Tn3, v-afufy OFRICE, THED
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@) Vec(BV)
| ! I 14) GND{OV)
|
I ! !
| | i -
| X 1310728 X8 v b

| 5
i) 77 —
Ag~A T LR 7 : ! AEVTL
FELZR Fa—5] | {
AA ] ‘L
|
1
{ |
| LY 51
! PP ! Yo b RIRES
T [ w27y
p— [N o &U
CE Fu7A F—TJ AR HANY TP
PO,

3. IMEyp 222 ROM M 5M 231000~
XX XP oD 575

#F L IMEwst 920 ROM ofliRy firo b

cF o FAJE Legs)=1.5pm, %~ b EEAEBIE (Tox) =350 A
ST = b2 b Ty Sl

P Y R T v T

TRLRzy &y

OV b 7%

® 2. A 64K~1M £y 222 ROM ot

M5M2364P M 5M23128P | M 5M 23256 P [M 5 M 231000 P
4K 128K 256K ™
A E D FER 8,192 16,384 32,768 131,072
XBEy b X8 Ey b X8¥y b X8 Ey b
7 e ok 2 N-MOS N-MOS N-MOS N-MOS
F o FAE (Lerr) (Bm) 3 2.5 2.0 15
ATy qX 150 100 65 35
(pm?)
F v FH A2 (mm?) 21.2 23.2 31.4 53.9
T &R OE S5V10% 5V=x10%g S5V=E109% SV10%
ToEREA A
(max) (ns) 250 250 250 250
B0 R h
(Typ) (mW) 200 200 200 200
e
(Typ) (mW) 50 75 75 75

112 EAZTT A,
w5,

B2 ICATREIE TR E AR Y ARET 2 RERD B Fut(i—7
v [EIEE, Jusa-4 HEg, X Fo-5 WA LE, F-tarses B
PAMMCEALEREVEE R L Twd, ¥4 b EEIICE,
EHEHL Ry ZHWCEHRIC X 3 BER %R LT 3,

58 3 W tuasT OEEE « S to3703 2w Tw 5, %
7o, Ao~Ay @ 7PLz IKBIL TR, BICEED Fy5Fa-4 AL T
Tl tuz7yd & Ew b SOTHREERIINET 2 X 5 TR L 20T,
B R~U7 ot HEBL %,

B 7rRLa AJUBESOIL LY, STF ) 2 EEL T, WSRO
—% St zwy BEE RS FRLATOT YA @Eﬁ%?ﬂ}ﬁéﬁbrméo

DEER, 7FL2v—T0R BU F—2/2—0 D 70022406 KTEEL
FHRLLTWS,

BEALE (Tox) 15 45 350 A EtHi BT

62(332)

Rttt
Do~D,5¥— 5 A
® 4. M5M231000-% x xP 0> Jn.2 [HKHE

B 5 ICHTBER AR O 0~ F 50822 1K, LEWERPNOV O
5028 VT, EENEHTHECR - Twd, Thick ), 5
1AMS2a 28 ON LT b MEKICiH 3 2 B3 KR ICHI X h,
BB 200 mW & EIHIRENINEBcE 2 (T 2.),

4 DS HE

4.1 FZHUBMEE-F

T LEWRE, ZET 3 ANERC X 5 T 7L, CE, R-ge—f
O 3FHIPELET 20 4 E-F FFD 212005 2R 5. KRS
564 285 1w2 BWET 7FLAT2EARTL “Ea (AD)” & CE 7ot22¢

s PFLRE—~F (CE=L)

1{AD) 1{AD)
{250ns) {250ns)
FELRAR
Ag~A
F—s A
Do~D, BHF—5 [\ BHF—5
«CEE~F
1{CE)
{250ns)

[ L

J l~|/7\k7j j

A16
F—5Hh HIGH Z  /# #3 \ HIGH Z
Do~D, W77 S

« R—UE~—F (CE=L)
w{AD) 1:(P6

(250ns) o)
FRLRASN
A5~A16
FELRAR i
Ao"AA ‘Y
F— 5 i #
Do~D;
F

327 FLaAX8Ew b+

5. M5M231000-x x xP DFEHIL a1z25F 6~
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& “ta(CE)” [, K 250ms &E#i%iE->Td, ¥ ROM &
LT, WFoEm R-Je-F WlERH D, A~AL D R-Iyot
2216 “to(PG)” gk 150 ns & CEIWES 2 (EEH 7rva ©
Fot2a81L “ta(AD)” IZIEA 250 ns),

4.2 TrERIM A

e -5 1B B BRIREL (Veo) 33 5 56 3 HifHD7 o224
6 DEEE E 6. WWRT, MhbLEEEESV O FrLR7IERAL
“4,(AD)” 11130ns, CE 7ot2214 & “24(CE)” 1% 145ns, -7
2E2816 “6o(PG)” 13 80ns 2 Wi b i) TEEETH S, 7oER
214 DOFMREEEELZR 7. IR, Ed b 7ot2216 OREIIC
X a25bEE, 7ruz & CE potasqs #8 04~05 ns,/1°C, R-3
Fotaz1s 3 0.3~040s1°C L\ d BEAWELXLTWE L
LHbhd,

4.3 DC M

IR (TR U ORIRETmRAEE K 8. iR,

2001 T.=25C
C1=100pF
\ /“EmtzﬂA
\\ )
" \
£
4 L2
3 7RLATSERS A L
& loof
X
N
AN
~
ReUTPIRRIA
1 1 1 1 i3
0 1 5 6
BETBE Vee (V)
6. 7otaa1s ORIFTHELETFE
200 Vee=4.5V
C.=100pF
CEFot2514
2
4 \-, ‘Lz
- PELRATIERS A L
~ loof -
X
N
ANY
~
ReSPLERIA L
1 L 1
0 0 50 ' 100

AEBET. (C)
B 7. potaats oRHRERTYE

KA IM Py 220 ROM « JARL « 7 « TEA » 40T

M b Veo 4~6V it CcBIfERO Iec & 37~43 mA T, T
WD Ioc 13 14~16mA T %, TEEGH (EHVERFA UL o
BB A R 9. 1R T. Hh bR 0~75°C KB w»T
TWeRiD Iee 1%, 43~38mA Tf B Iee 13 16~13mA TH %,
FhbbRMHICED L EVEG O BEHEN &, ) 200mW o
WEDIHTTE I 5 mW & i f{&/HszIJJ EhoTwa,

WIEIE (Vou, Vor) o HNEH Tom, Tor) EFFHEER 10. €
e WIIEERUVINAERG, Mkt 1TTL 2085710 TH 525,
43 % HIITERE & TEpiERTAEI IR b o T B,

5. & ¥ U

o4o050twt OMIE &b, FOREM s8) & LTHRELTE
% 220 ROM 13, Az ivEb -« it - SRR boiE LR RA T
Ea E‘/‘Ci):ﬂz: I—]r}“]'ﬁ@ Hj\nn'h L]]E@“‘\‘“ YE}:VC“/O T4T

PRI AT R 2B Ra—y FeL/H 28y & LT, X 5-7 ¢ 20
50}
Vee=55V
wl \'\‘\’.
T 30}
3 myems (CE=L)
i
2
% oo
#pms (CE=H)
10
0 1 1 1

1 |
[¢] 50 100
RERET. (C)

R 8. FEEEM (WWEREK LRI DI LA

50+
T.=25°C

40 ///
z i \ _
g % iems (CE=L)
R
B
)
& 20}

\ o
1ol wiam (CE=H)
0 I} 11 Il 1 i

4 5 6
BEBIE Vee (V)

9. THTEN (DIVERRR ORI o FEFRR EIRAT i
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HAHBE (V)

5..
Vec=4.5Y BEBHE (Veo)
T.=25C
J —
HAmF
‘—' Iot, (De~Dy)
3..
Voir~ lou
2._.
1._.
Vor~lor i
O I ] 1% 1 H
1 2 3 4 5

HAWH (mA)

X 10. HJIERE (Vou, Vor) oW HR (Ton, Ior)
&K1k

64.(334)

wEF 420 B EICHART, B35 7ot 358, 10/ THBK
AE 220 ROM oBka—E L, 40, FBHOMHIL Sota
BT & KR N LR B S B T O M BT, K 7otz R 250
T2 K] 150 ns DFEH Lg% % 2 1M Ewt 220 ROM M5M
231000-x x XP % GHFE « fAdk L %,

A8, B 2MdM iyt LRARESTDRER, 2M U,
PRILERERB L, 2BCuivy-2 T2 L 7FL2 #3LHL &
L0 augdua X 40 Cuftwr—3 ¢ 16 5—2 W1, TiC L 250t
Aoz ik, CMOS b, & 7otz BekbA E28EL, 2ok
FEBBEICIERLTW T 2 XD 5,

T E X &

(1) ¥MRBH» : ZEFEEMW, 57, No. 5, p. 398 (78 58)

(2) K. Takizawa, et al : A 1Mb ROM with On-Chip ECC
for Yield Enhancement, ISSCC (1983-2)

(3) TF. Masuoka, et al : An 80ns 1 Mb ROM, ISSCC (1984-2)

(4) B : ZETHrHE, 58, No. 10, p. 729 (#E59)

(5) /Nl 12M t'whoas ROM, 3,34 %—uas 1984, 16 T4t
1A% (BHMs9)
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=ZEFE—MLType N
BASEEFA V) SERAES

ORU. ZHEEROE— bV A—N—5 1 (E. FH,
RV —X) RUKEF4 ) — ka8t LiztypeN (/ N
P XY P R) &\*ﬂ]@BASEEFA amxfﬁﬁﬁ )
LY, BUEAHIEDRE Y ii Ll S, s,

ERET A, IHEEYAUHEELRT. WthoRilr & SE
FHVFIsNIZ O, —EREShD &, 20BN

Y A2 LR MHOFT IR TABIEE 7 T 5 2
EPC s T, REABIE, DNEDBIT7 2 5 KIE D800
v =i TEME—FXDIIIFEEEP A S~ LT 3T, &
LAZ, T OF—XZHY A 28T b EIMER £ Ol A
gk X 4 7RG HER 4 27l ¥ Q%R b A T Component
Approval ¥ 15 T 2 O T LML EEBMA LTS 27,
BHBEOSE, BEERELTR ., YA =X I RIFES
N3 r—2An%L, $1:BASEEFAQLEIERRIIC & Hamk
Whaicw, BHE—XOFHILS GiHEE 5 O LIAFFS
nTted,

FEQ  BHERO—2TH b, MR LS s B
AT AREHE LY, BEMEIRC KT 5T 230
I, HEHUERC S IHEE S S KIER T A 2 v &
SHEL BEEECER SN T3 E—4,

@ :BASEEFA=British Approvals Service for Electrical

Equipment in Flammable Atmospheres
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SOOMHzH=FE
’J‘ﬁ/l—lﬂ/&_rg

ll:bﬁj(:%ifﬁ

SRR R AE IO Ml NI A~ i L
TREQWET L, TR RFLUMILICDD, 2Dl
ZEETERRYTBFE U 72 900MHz A ¥ — v F VARG S Be— 14
TEE e o R e el Q&FE) ¥, Z OERAE

ek AR b v P AR BE~6l, BB VNI 4 TR
BAMBI b 5 > A & 2~34H, T T HA T Bl % 1B oD R R

@M57771

HARAEW S — > S SEGHEAAZ M O IR R i, > ) 2> b

SUVARSETHIRSNTH Y,

8V) T.
@Ms57772

HEBE W S— Y F v i

ik

FEAETIEEIE12.5V (FIE
ImWOVCOHNHT, SWLILEDE T 2 THlEL £ 7.

SRS

ST IO IER R . DIEEET.2

V. ImWoOVCOm T, TWH LOSERBEEI»EonE ¥+, Th

FERAER A CRER L T W12 b D%, 1%y 7 OIRNER FIEME BB BIETITY 2 DT s, BAHTWHOBA%I#38%

— . R LI b b it o IHHEREDIT. 2V LR E oo i

o3 LIz 0T, VCODHrh HIHET~8W D ik Uj ”H""jf? £ ¢ EMFGEE ““’““ | Pt

MNP N DT, v b QNS XN B & IR (] CEEEMATIS A WL GaAsFET 2471 L. BRI L%
ZN

) > @ 7 O e ., B GaAsFET, LIFE, SRS EEES Y avbzrd R

REGEHOPWEN AL LY, vy POEENRERIECIN  2iprosmERTT.

raerzinTEET,

PR HOMSTT7L L HER H OMBTTT2D2X 4 7°H3h b £F,

M57771 11 M57772 11#%

BAEH (Tc=25C) BAREH (Tec=25C)

7 H FVE -y S ff EOME LA Eii] H Fivi2 FfF EOfE M |
& {2 E JE | Ve 11 v ‘W g & E| Vea 9 v
i 1E W JE | Vee,s 17 Y & & JE| Veeas 11 v
W% B Tea 0.4 A WO # §i | Iec 5 A
WOt O | TeertIees 3 A A % K| Pin Z6=ZL=50Q,Vee1=7.2V 7 mW
A B & J1 P Z6=Z1.=50Q,Vcc1 =8V 7 mW o & | Po Zc=ZL=50Q 10 w
W h | Po Ze=ZL=500Q 10 W Tk — g | Teop —30~+110 | T
Wil — AW | Teop —30~+110 | C % # & | Tstg —40~+110 | C
17 Wk | TsTg —40~+110 | C WRAEN (Tc=25C)

BRMAHE (Te=25C) Bt il
—— H B % 1 e i

5 g @ oo % o Ol Wi feb | BEE RR
" sl MoJ1 & S| Po | £=903~905MHz 7|8 w
o & A1 Po £=903~905MHz, 8 ]9 w 2KA7Y T ATHIE Vee=7:2V ~30}-dB
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