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Abstracts

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 22 — 26 (1999)
An QOut-of-Step Preventive Control System

by Tomonori Fukuta, Shoji Kumano, Atsushi Kohayashi, Toshiharu Narita,
Masanori Nakamura & Hideaki Kaneda

This system expresses the active power and reactive power of the power
system in Cartesian coordinates. By predictions of out-of-step conditions
during power-system perturbations by examining phase-angle differences,
power shedding is held to a minimum. When fluctuations associated with the
imminent spread of a perturbation are detected, the appropriate shunt
reactors are opened and the generator output is limited, effectively prevent-
ing propagation. The article reports on the configuration, operating prin-
ciples, features, and validation of this system.

Mitsubishi Denki Giho: Voi. 63, No. 8, pp. 2 ~ 4 (1909)

Technical Trends in Power-System Protection and Control
Systems

by Kenji Suzuki & Minoru Hatata

Modern power-system protection and control systems rely heavily on micro-
processor-based digital technology. Advances in microelectronic technology
have done more than just miniaturize the equipment—they have radically
transformed system architectures. The article surveys the evolutionary
advances of power-system protection and control systems, and discusses cur-
rent technical trends. MULTIFLEX-32, the Corporation’s 32-bit digital pro-
tection and control system, is also introduced.

Mitsubishi Oenki Giho: Voi. 63, No. 8, pp. 27 ~ 31 (1989)

A PCM Digital Current-Differential Relaying System
for Trunk-Line Protection

by Shin’ichi Azuma, Kenji Ogaki, Toshiki Hattori, Kanzo Matsunaga & Ryoichi Kimura

PCM carrier-relay systems are rapidly becoming the preferred method of
protecting major power-transmission lines. The Corporation has imple-
mented a PCM current-differential relaying system on a multiprocessor
computer employing 32-bit microprocessors. The system implements data
saving, data monitoring, and other new functions. The article introduces this
system with detailed application examples, and reports on technical trends
in the development and implementation of recent PCM carrier-relay
systems.

Mitsuhishi Denki Giho: Vol. 63, No. 8, pp. 5~ 8 (1989)

Power-System Analysis and Application to Failure-Extension
Prevention Systems

hy Hiroshi Suzuki, Toshiaki Sakaguchi & Hideo Noguchi

The Corporation has researched tools for power-system analysis and how
such tools can be applied in preventing the destructive spread of faults in a
power system. The article reports on the design, modeling, testing, and
validation of a system that locates power-system faults and proposes failure-
extension prevention measures. The article also predicts future trends in
power-system analysis technology.

Mitsubishi Denki Giho: Voi. 63, No. 8, pp. 32 ~ 35 (1989)

Digital Line-Protection Systems for High-impedance Grounded
Power Systems

by Machio Hosoi, Kanzo Matsunaga, Masataka Mitsuoka, Toshiyuki Nakagawa
& Hisashi Tsukuda

The article reports on the development and implementation of this system,
which is based on a multiprocessor computer employing 32-bit microproces-
sors. Compact, space-saving digital equipment requiring minimal mainte-
nance and few inspections achieves reliable line protection for high-imped-
ance grounded power systems, as these power systems require sophisticated
protective functions and many equipment installations.

Mitsuhishi Denki Giho: Voi. 63, No. 8, pp. 9 ~ 12 (1989)

A 32-Bit Multi-CPU System for Power-System Protection and
Control

hy Minoru Hatata, Yosuke Tsujikura, Shin’ichi Azuma, Sunao Suzuki, Kenji Ogaki,
Machio Hosoi, Tetsuhisa Qishi & Hiroshi Sato

The Corporation has developed a power-system protection and control sys-
tem with a multiprocessor architecture. Its features include: independent
CPUs for high flexibility and simple maintenance; performance increases
through the use of 32-bit microprocessors; viznalization of software to reduce
errors by design and testing personnel.

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 36~ 40 (1989)

A Digital Busbar-Protection Scheme and
a Transformer-Protection Scheme

by Akira Okada, Kimikazu Onishi, Nohuo Isomatsu, Mitsuo lizuka, Yasuaki Miyake
& Masaji Usui

Inexpensive microprocessors have made it possible to digitize protective
relay equipment. First employed in transmission-line protection, digital pro-
tective relays are now being used to protect busbars and transformers.
Although the current-differential relaying scheme is suitable for these appli-
cations, special measures are required to address the problems of current-
transformer saturation in busbar-protection schemes and of inrush-current
transients in transformation-protection schemes. The article reports on
digitization efforts in these areas, including practical examples and a discus-
sion of recent technical trends.

Mitsubishi Oenki Giho: Vol. 63, No. 8, pp. 13~ 16 (1989)
VISMAT, a Visual Software Make-and-Test System

hy Yosuke Tsujikura, Kenji Dgaki, Seiji Kaneko, Hozue Okada & Yoshinori Akimoto

This system provides a software environment in which the software and its
operations are represented graphically. Software is developed by drawing
diagrams on a CRT. The execution status of the software is then displayed by
colors superimposed over this diagram. A time chart is able to show the time
flow of the software execution. The VISMAT system has been successfully
applied to the development of 32-bit microprocessor-based digital protective
relay and control systems.

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 41 ~ 46 (1989)

Digital Substation Protection and Control Equipment Employing
an Optical-Fiber LAN

by Nobuhumi Dhashi, Takahumi Maeda, Takao Miyauchi, Takahiro Ishii & Sunao Suzuki

The Corporation has installed an all-digital substation protection and con-
trol system with protective equipment for transmission lines and trans-
formers linked to a control room by a optical LAN. The LAN complies with
IEEE recommendation 802.4 based on the ISO OSI model for token-passing
bus access as regards standardization. The system features a high-precision
digital voltage and reactive power regulator developed especially for substa-
tion protection. The regulator maintains a precise supply voltage and
responds instantaneously to sudden voltage variations.

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 17 — 21 (1988)

Recent Trends in Failure-Extension Prevention Systems
for Power Systems

by Hideo Noguchi, Tadahiro Goda, Masanori Nak
Hideharu Oshida

a, Hiroshi Nag &

Failure-extension prevention systems have an important role to play in pro-
tecting large and complicated power systems. The article reports on recent
progress in the technical implementation of adaptive systems for out-of-step
protection and frequency control. A predictive out-of-step proventive sys-
tem is introduced along with a new-generation system-stabalizing controller
that responds to the dropped load power during faults.
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Abstracts

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 70~ 73 (1989)

A G4 Facsimile Messaging Procedure Based on MHS
Recommendations

by Masafumi Yoshimitsu, Toshiaki Miki, Hideharu Tokano & Yoshikazu Ogino
Planned by KDD and developed by Mitsubishi Electric, this system

implements internationally recommended communications procedures
established in 1988. The system was developed in parallel with these recom-
mendations and was employed to verify their usefulness. The article illus-
trates the messaging procedure with examples of multiaddressing, delivery
notification, and media conversion, and summarizes the functions defined
by the latest recommendations.

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 47 ~ 53 (1989)

The TPE-1RM15 Reversed-Field Pinch Experimental Machine
for the Electrotechnical Laboratory (Part 1)

hy Kiyoshi Ogawa, Toshio Shimada, Yoichi Hirano, Yasuyuki Yagi & Isao Oyabu

Reversed-field pinch machines are capable of confining high temperatures and high-
density plasma efficiently and of achieving ignition for nuclear-fusion reaction by ohmic
heating alone. Also, since the electromagnetic field required for plasma confinement in
an RFP is small in comparison to that of a Tokamak reactor, the electromagnetic force -
exerted on the coils, supporting structures, and other parts of the machine is corre-
spondingly smaller. These merits indicate the possibility of realizing a low-cost RFP
fusion reactor. The objective of this experimental machine is to improve the confine-
ment properties of RFP plasma and its design aims at minimizing various error fields
and to achieve precise control of the plasma-equilibrium position with no loss of the
machine’s high versatility for use in experiments performed under a variety of condi-
tions.

Mitsuhishi Oenki Giho: Vol. 63, No. B, pp. 74 ~ 78 (1989)
A High-Performance 1M-Bit Dynamic RAM

by Hideyuki Dzaki, Kazutoshi Hirayama, Yoshikazu Ohayashi, Kazuhiro Tsukamoto
& Sumio Akasaka

This third-generation DRAM features higher device performance thanks to
its small chip area. The chip occupies 44.2mm’~90% of the area of the
second-generation chips on which it is based. An RAS access time of 60ns is
obtained at Vec= 4.5V and Ta= 80°C. The wafer processing has been
improved to cope with reliability problems, such as high soft-error rates, and
the short-channel effect, which result from the small chip area. The third-
generation chip is the first to include a write-per-bit mode. It also incorpo-
rates special design features to boost mass-production efficiency and to
support several product variants.

Mitsubishi Denki Giho: Vol. 63, No. 8, pp. 54 ~ 59 (1989)

The TPE-1RM15 Reversed-Field Pinch Experimental Machine
for the Electrotechnical Laboratory (Part 1)

by Kiyoshi Ogawa, Toshio shimada, Yoichi Hirano, Yasuyuki Yagi & Isao Oyahu

Different types of power supplies are used for the toroidal-, poloidal-, and
vertical-field circuits of the TPEIRM15. That of the poloidal-field circuit is
composed of high-voltage (20kV) capacitor banks to obtain high circuit cur-
rent. A newly developed mechanical closing switch makes it relaible and
economical. A low-voltage (28V) thyristor rectifier and high-voltage (5kV)
capacitor banks are used for the vertical-field circuit. Light-triggered thyris-
tor switches are used to prevent electromagnetic noise problems. A dis-
charge of 190kA for 8ms and a central electron temperature of 800eV have
been obtained using the TPE-IRM 5.

Mitsubishi Oenki Giho: Vol. 63, No. 8, pp. 79 ~ B3 (1989)
A 16M-Bit Dynamic RAM

hy Yoshio Matsuda, Wataru Wakamiya, Kazutami Arimoto, Kazuyasu Fujishima
& Shin'ichi Satoh

A 16M-bit DRAM prototype has been produced using new technology for a
0.5um-scale ultramicrolithography. The memory array employs a twisted
bit-line structure with excellent noise immunity and T-stacked capacitor
cells with field-shield isolation to maintain satisfactory readout signal levels
despite the small cell size. The chip incorporates a line-mode test function
that dramatically reduces the chip-test time by supporting the simultaneous
test of all the cells on a selected word line.

Mitsuhishi Denki Giho: Vol. 63, No. B, pp. 60 ~ 63 (1989)
A Flywheel Generator-Motor for Railways

by Toshinari Shimazu & Koji Tachihana

Delivered to the Keihin Electric Express Railway Co., this apparatus
employs an AC design because this allows compact dimensions and high-
speed operation. Helium-gas cooling and an optimal bearing arrangement
minimize energy loss, while a flywheel design based on fracture mechanics
theory ensures mechanical reliability.

Mitsubishi Oenki Giho: Vol. 63, No. 8, pp. 64 ~ 69 (1989)
A Total Process Control System for Sintering Plants

hy Yasuhiko Harukawa, Hiroya Nomura, Hidejiro Odake, Kazumasa Koyama
& Fusayoshi Sakamoto

This system is based on the Corporation’s MACTUS 620 supervisory-control
system. The system features enhanced reliability, simple interface design,
central control, 2 unitized database for management and control informa-
tion, and integrated electrical, instrumentation, and computing functions.
The systeny’s effectiveness is evaluated and the authors consider the future of
similar systems for sintering-process integration.
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G4FaxMHSEE

TTX I;

> A7 e TEER
Fv3505—Fax

CN =JP

ADMD=TEST
UAID =333333
FN  =TESTA3

=

CN =P

EEE%,E&( A ADMD=TEST
UAID =22222
FN  =TESTA2
‘ H AT

BECD| | =P

w ADMD =TEST
J UAID =111111

FN  =TESTA3

CN:@E% ADMD : E#/Fsass UAID: 1z~ UARSIT FN: sBBxE

CD:arto—L FFaxb ND: J=FFaXt

3. BXOFN

3.1: SEND:
13: PRIORITY: URGENT
14: ORIGINATOR:
<CH=JP; ADMD=TEST;UAID=333333>
i5: RECIPIEKNT:
<CN=JP; ADMD=TEST; UAID=111111>

(CH=JP; ADMD=TEST;U41D=222222>

C —J° ADMD=TEST; UAID=333333>KFN=TESTAD>

<CN JP;ADMD=TEST; UAID=111111><FR=TESTA D>
RN

P;ADMD=TEST; UAID=222222>KFK=TESTA2>
, HRY
26: SUBJECT: TEST MESSAGE FROM TTX TC G4FaX

CBNEEI bV FFaAvb

E&nd (=DN),

CYAAXEDETEREET 57001, DEREEBAD L
MTEE, ISRy FEFEHELT, 913§E BiETrEN Lk
TEND, HEBRALE$-> R EEBNEEERRTE S, =7
DFEGE, —HRAEDEEWE L, A RFROIARICEL &1
S IEEERNT20HRELERDZEAEME L TERTES, 2
N SFRDIHKRNDEXHABEORIY KM, FEBACLD
E 2N B (=RN, NRN), EE®HZ, EXCRREINELETTR

i

{, A=Ky 7 ALBESALELONEE
NTHEDREN TG L 2D
ZOEMICEXOWEER L2 ER, RTTE D,
(3) BXOEME
TTXXEFIOEXIHHEEENS &, G4 FaxEROBEINTERL
TIRFEEANBMET B, BER ARy 7 Ao —F—HfL
T, ALKy ZANDRINICLD, FhA—-L Ry 7 AFHFL
RUZ—YF—-I L TE, EENBTHENOBEXLNEREE L
ZEWREDRET T 5,
3DOFE, GaFaxt 1D A—NKy 7 AMERTH > & &I
W nEXOREEY L &5 &L LTERBL Y, G4Faxt2 ~0OBE
BEIML7zZ L ERLTWE, ZAK KD, B5 KRTEERE
HpEH»NzaY ba—n FFaAy b »HEs n, BEE(TTX)
HAhans (RS5RBWTEED ShiHcid 7y MEOT
FLUABBRRENTV5,.),
UAID=1111110G 4 Faxf 2 \IC i3 BHEH AL LN (43 : DELIVERY)
L, UAID=2222220G 4 Faxi 1 Cid A — VK v 2 ANHEHRTH 3
72 % (46 © MAILBOX-OVERFLOW) EZ{E#4% £ Bt (43: NON-
DELIVERY) L7zZeMRanb,
4) EBXOHHA
BECmII L 7G4 Fax# 2 N2 6 W R T EXEE 2 ~
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+

3.4: DELIVERY STATUS NOTICE:

+ 1: CORRELATION INFORMATION:
4407- =GMHS /4408~ /88-11-04-22:02/005/
+ 1016: OUTPUT TIME: 88-12-15-14:53
+ 1017: OUTPUT ID: 333333,/001
+ 65: SUBMISSION ID: 333333/001
+ 33: SUBMISSION TIME: 88-~12-15-14:52

MAILBOX~-OVERFLOW

+ 43: NOTIFICATION TYPE: DELIVERY
+ 3: REPORTED RECIPIENT:

CCOUNTRY NAME=JP; ADMD=TEST; UAID=111111>
+ 4: TIME OF DELIVERY: 88-12-15-14:52
+ 43: NOTIFICATION TYPE: NON~DELIVERY
+ 3: REPORTED RECIPIENT:

KCOUNTRY NAME=JP;ADMD=TEST;UAID=222222>
+ 46: NON DELIVERED INFO:

'\—/’///#\

5. EBERNEM I bo—0 Fdaz 2y h

. DELIVER:

© ORIGINATOR:

CCOUNTRY NAME=JP;ADMD=TEST;UAID=333333>
+ 39: THIS REGIPIENT:

<COUNTRY NAME=JP;ADMD=TEST;UAID=111111>

33: SUBMISSION TIME: 88-12-15-14:52
4: TIME OF DELIVERY: 88-12-15-14:52
9: DELIVERY ID: 333333/001
2: CONVERSTON INDICATION: TTX
4: CONVERTED INFORMATION TYPE: G4FAYX
0: OUTPUT PAGES: Q)
8: CONTENT INDICATORS: PERSONAL
0: FROM:

" CCOUNTRY NAME=JP: DMD=TEST:UA1D=3333335¢
. TEEEE FORM NAME=TESTAS>

© CCOUNTRY NAME=JP: ADMD=TEST;UAID=111111>¢
. CEREE FORM NAME=TESTA1>

<COUNTRY NAME=JP: ADMD=TEST;URID=0222225¢
FREE FORM NAME=TESTA?>

261 SUBJECT: TEST MESSAGE FROM TTX TO G4FAX

21 THIS IPM: 333333/001/88-12-15-05:52

+ 4+

+ +

B, EXEEIYu—L FRFazxrh

3.5: RECEIPT STATUS NOTICE:
1016: OUTPUT TIME: 88-12-15-14:54
1017: QUTPUT ID: 333333/002
43: NOTIFICATION TYPE: RECEIPT
T1: SUBJECT IPM: 333333/001/88-12-15-05:52
69: IPN ORIGINATOR:
CCOUNTRY NAME=JP;ADMD=TEST;UAID=111111>¢
FREE FORM NAME=TES3TA1>

oA+ bk

+ 1011: RECEIPT ID: 111111/004

+ 47: TIME OF RECEIPT: 88-12-15-14:53

+ 44: CONVERTED INFORMATION TYPE: G4FAX

+ 1020: OUTPUT PAGES: 02

+ 1021: OUTPUT MESSAGE ATTRIBUTE: Ga/hd . FF/HMR/400

W FF2 X0 EG4FaxBEX (/=T FFxa x> b)) pEgEL
THRENh S, BIXGEEIICIEE L7585t n POBErERaNT
VB g, G4 FaxMHSEE 25T 5 L ERAOFEHRCRE, &K
&, WMRBAODOERRL 2 EMFREaND, £z, TTX» 2G4 Fax
NDERHBITON I Z ETREND (42, 44),

G4Fax#2 3, XFI—FDavrhu—i Fxaxy hp2(E
Ly, $1HIFY 52 L 3alBERIGERTH 5, G4 FaxMHSEE 13,
OB L LIRS L TOEX N b TEER & 5, BXEE

72(674)

K1, Ez—¥—9—E2 av N

5 58 =R b3 fE
o ¥ AT LA MR X O MBS
AITELL K é%f;;; AT S N7 B DAL
EBE — : . x
(=S L A b AT L ST E N B D AIRR
Lk BB,
& % A=Ky 7 ACEME E N EXORE
' #, EHLEEFEAD,
. A=Ky 2 ACEE S NI B s
FHL G
. 19 o
A=y A
W % A=y 7 ANOBLRIEET 2,

Y A=NRy 7 AR SR B, BEREREICHS
2543 SETEH ] . = .
BRIERIUL | rnntitis, SRR ERAE T,

" BT ICESET %,

BRI FHIL R SEXERAL T,

H & BRI S B A HET 3,

AR ~DET L BT BT
HOTRIE |tk kg | RO £ SRS £ 6

Iy bhO—n FFaArbh&27Y Yy THET LM ER(, —<
MR Fa AV N) REBLLETHRCHITABELHL TV,
ALY, G4 FaxMHSEBEDMAEZE TRL—BOG 4 FaxifR
KR LTHEBEXDFENARETH 2,
BXOENME LIz ek, BT ERTZEBIPEN»N
fravbo— FEFa Ay bpESs MR EE (TTX) Kiihan
B, BXHMSHDENABEEUDE, AdH4 X, 4008y b4 >FD
FRAGE (1021) T2 —% (1020) G 4 FaxBE XU ERS N TH
NEnZ erFansd,

4. H—E X#EHE

LWty e — VT R T A o i LB B Y
—ERaT RN ELTREET S, R1EELY-ER37 Y FOHE
HFEBEERT, WTADIT Y R 21—V —DHRE»SEAT 5,
1) \ExES

BXHEEaN, BXEDRRICHI SN 2 L 2EERRE
ML, SEBHNE Y 3RECES T AR S, ooy N
L DBEXDUBRREZFERTE B,

(2) A—=NFEw 2R

EFHEIRTUNIZLD, A=LRy 7 ARBEENLEXDREE
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T2, AT TR v —

\ FUIATELTLTvr AR G3Fax® X | G4Fax®E>
FUHATEL — o x e
FLTFwIAEL O - o G
G3FaxiE{%& X e X O
G4FaxE{& X x @] O

CEEBT A, X I EBLZL

i

E O
LEERERL, BRELIor FICLDEXATEAMT, BHLE,
BXERGFETAPEETE20OEENTE S, BEINTHIREY
BHEEIZTCFICIDEERT S,
FEFEawNILY, BAROENF A~ NVRy 7 ATERE
EEmAICH DT 52002 7nTE 2, £, BEA-LEY 2
AMEREA T I »EMEERE L 2~ > F THERT 2
(3) #&iR
G 4 FaxMHSEB iz, 7 XTO 2 —F -4 HE 5 BRI 2
ZATWh, TRESED - —I2H 582 AS BRI B
35, MEDHKROABE X EBTFIHENTE, ZMETS
) HAHE
RIBXOHENELAZWEDRBRT S I LMTE L, X
@uﬁ%%mbfﬁwﬁ TEHRSF 20 ¥ IR ERAT R 2o T
LEEEENIEES K, Bilnilkanzezzro T

15,

F 8

5. X7 4 TEBBEEE

W AT 4 7 ORLZZEAMSRET SMHSERZHRTIL, HED
x?47%£@?%1‘EiDXVt—yﬁﬁ%ﬂ&&T%oG4
FaxMHSEEBE NI O > A7 4 7if, G4 Faxi@f®, G 3FaxEig,
TTXXEF, TTIYXFFITH 2, TNoD AT 47k, EAI—
FAFBLERBRBEL VI ZOOEEMNE R -THED, #ic
BT 20E»NH 5,

G 4 FaxMHSH{E 2, R 2 IRTERL - b Y —Z A Tu
3, tMOMHSERLHER - OMTO A% 2G 3 FaxE g,
TTYXCFEINZ DO THERDOL = 2 ) —%—HHIRL T b, 7%

B s TFORET 2 I 7 A P E— FOETRERETH S0,

INSDEEZ, 77y 7y ) BRERNEEESMEAL THER
CEMEL T3,

BEBONBEZUTO LB TH B,

() F+9275—7 5203 VEH
XTHERTA2RXIA 7748 ERUXT Y — v 515, &

BISRT &) KWEHREERT 2, 48, HEEIOMzsVT,

TTXWEELGCAFaxsZELLEXD 1 =V HTH 3,
@2 7r7yv3iV—T7 7y VER
G4 Fax¥nk, G3Faxifikiz, BEICL VRV IkZ 2EHEOKE

G477 72 3 YD DOMHSHERL X v 2 — D33y A7 A« HiF -

12345678501234565789012345878901234567860123456788012345678801234567830312
3456788012343567890123456789¢

z A*REF: TEST TEXTlAx PRESENTATION TEST TEXT Page 1/2 ,
piteh=19
3 a A 4 A a A 2 A a2 A A 3 A & A S 2 A
4 b B
K e € ¢ C ¢ C e C ¢ C ¢ C
8 4 D 2D
7 e E ¢ E ¢ E ¢ E ¢ E ¢ E e E & E ¢ E
g i F
e &8 G ¢ 5 G g G s G G
1o h H )
il v 1 i i H i 1 i T
12 3 4 I
13 kK ¥ ¥
141 { T b
35 m M
15 a N & N % s X »
7 ¢ 0 80 60 20 o0 &0 6 O 5 0
1 p P
13 5 Q
2c r R ¢ £ R
23 s 8 s 8 s S 5 S 5 8
2z + T T T T
23 U ¢ U &«¥C o0 U wC e © C U g U v U
24 vV
25w W w W
8 x X
27y ¥ oy Y y Y y Y
28 2 Z 2 2 z
3 H 3 to T1-1/720 [SVs{p.

ce {svszii.
3456780901234567890123456789012

e, ¥vo25—7 773 VEHRDOA

, BRE, BELARMEL S, Z0H, G4 FaxlioBELTH
S THERPLELBEND 5,

WO 3EOMBEERAELE TEREITI,

(@) RO X%é&B4%4Kﬂ6A4%4%u£mf%o

(b) EROFGESETEES,

© FEEAREERT 2,
(3) Fro205—%v27 VKR

TTXDXF L/~ b Y —it, TTYDLFEV/S— b —%iF LA
CEEL Ty, XFESPEHIL -0~ FORE Y —
VHRZHIENS, HELNFOREMZ EMTERET).

6. © ¥ U

G4 FaxMHSEB ORI LY, BIETINCLA2F LT 4 v
I EHROMHSERZEH S A 7 ANDEFRPER T E -, G4Faxic

L BELOEGEMHSEIEICHAT 28 F 42/ Y7 A — ¥ O{RERE
B, BMEOG3Fax:t DAy v —ITWEAFEIZ T2 A7 4 7EM
BEEIZLD, SBROETYFAANHEEF IR ERT b3,

SEMER L 7:G 4 Fax, TTX{Z, T.3307 0 b 2L %4 2 7 80 ik
RTHo708, I 0 &5 2CCITTEY M O MHSHES R
EBRLUTWL X HIRET 2,

G 4 FaxMHSS B 2 fIR 5T T4, KDDAERY — A £24To T
BF¥— b (G3Faxiig) R UMESSAVIA (TTYZUY%) ¥ MHS
MBS DIBEEB EITY, X7 4 7ERY & THAOIEHRARM
TAY X —YRBIIRINL TS I L EMELTB L,

R, ZOFEEBEMEICNT ) SRLEEYEE LR O ERE
BEEFEROBERERMICES BHOEERET 5,

ZOR - A - FREF 73(675)




i

S BB IMEY b §4F 3 v JRAM

dil

. & A » &

MOS# 4 + 3 v ZRAM(LAF, DRAMEE$,) i3, FBEOE Y
FEFECHEABESTELI YA TI/RAAEYTHD, R E
DERBEEZE AT i, LEOMOSr 7 Y27 LED
Fro8yF oo Twh, FODRAMOERIZ, 1970412 1 K
Ey bD b OMBFERIATLE, HMHMbE N—R 12, EIE3IF4
EOR—ATRBEEESZENTHE, SHEBEWTHEEIMYE
v FDRAMAZ&ER T, BIc4AME y PRRERE NI RE-TW
W, LinlLans, —h, AI—EMELFODRAMY 1 HHO &
MEFEIN, TANFOEFBELKT SRS LEENTHD,
HHRREEEVETON—EITH 5, B0 1M v hDRAMIZ
BUTLEHOL DL LTI98ENMOSE D b D aFERE D,
RN T19864EIZ CMOSHIES 1 %43, 198841212 CMOSHIE 2 1
RPRAFE SN, BEE OB 2B EEZNTWZ, Z0L D%
HRZEMNTh 2 HE L LT,

(1) HEEFHOEE LD DRAMUAOELE (Flzif~1 707
TYyd) L, FOBEREER LD/ T +—7 r ANAEALSTE
HLTHED, DRAMD /ST »—= > A b FAUCH L TH L E¥ 3%
BEhHD,

(2) DRAMOICESESLM 0, S TELBE2H o 23 L i
PMERSN, FIUIIHABLEMND2,

(3) DRAMDTE# T 5 K EIC £ 2 BRI T 2 29,
FOEERRLEINBETSHY, YU AEHORLZOER HE -
TF 9744 XDFNBLETRRTH 5,

rENHIT SN,

DED X3 RBRIZI A5~ ROERD 1M DRAME L
THIMRREREEL-OT, LT 20EEL RN,

2. EI#HAK 1 MDRAMDEEE

2.1 FEtOh LW

B3R IM DRAMOELEHORSVLERIIIERT, H1 O
Sl LTRE, 427 070%y 4 #10MHz 520MHzA &
EEibsh, 20O DRAMOD 7 7 & A E 4 GHEEMERENT
ET0h, £F, EFF, V=2 AT~ 3 2R EDEBRIHF~D
IGHEMEREN, IokvbEEb»ERsN S, ZhoDER
D272 BT, B2 HRO8INSTRF+4THE DT, RAST 7
T ARHTOSE ¥ — 7 v bk Lz, 82 OEHEEEc DWW T,
BOEDT7 » 7T hy TR a0 DE 3Ny T U Ny 77w THE
EREBROERMEL L, 20O b FICEBEENbBLET
HY, T A 7LEHLE0nsTHOMADHEHEBRICINA 5 2 L # HiE
ELT, BIDHBERELT, SV T4 Ey FEFEDATY VA
T AREBGAT Y AOIGHSEFICER 2L LT, 22 TORHE
DRAMIZiz o725 4 boi—ty MEREZ D L D%, 5§ 3K
1M DRAMOBERFICMA 2 Z L Fadnk L,

74(676) *ALEPFEIERT (T REHERT

lysgzs  SPILANER  ORAREAT S AR RIRF =R

2.2 FuHER

EIMA 1IMDRAMOF v 7EEH¥H 1 WRT, £/, 2071
v VBREBE 2R, A ®Y 2AH A XUF, 2.894mX7.484m(21.6
um? THD, Fv 74 X133.88mmx11.39mm (44.2mm?) T
B, wLVERE, 52 HROK80%, F v TEREHS%IHEN
ENTW5E, Fv 7R, ERMCEE 2 #HR e BIEE~TH 5,
FTiobb, ATV LT L —i3128KEy D S{HD 7 0w 7 X HE
ENTVE, (TFa—5i3Fy 7OREDRCES sh, 7—F&iE
F o TS TAOAFCERE T b,

T FRER3 DA T ) 2 AERICRT L5100, AL LE2E
AU Y 2k o TEEREN, 7~ FBROIZSL E230 il 4585
FTEDI, KUY I VIZALERRE OB THRRA N TV 5,7
Fa-FIFAEREENT S, ¥ AT Y 7k, PF v 2L RUN
FrAINLHFRAE) LT Lr—0& 7y 70FF 21— AiCERE
ENTwD, £z, X1 X 4BHSESE—F v AL Tw3 1
W, R F4 vy FERENFRTIHECEZ S L REEEE &
2 TWw3, %72, SOJ(Small Outline J-lead Package), DIP(Dual
In-line Package) & ZIP (Zig-Zag In-line Package) Tld 71 —
AR BKELCRLZ L7280, Bl—F v 7 TTRXTD/Ny 5 —=I~AD
Ty TVERBCT 3080, —HOBEEAN Sy Mt 2 #ETICER
FonTwd, 202Dy FEFDOATRTE, 20T
ANBEBMWRKEL E->TLEI LD, REHDHFD Sy REEER
BIZYIDBET Z & T T b, 2D 5D EH 505y R Y]
DEEST I, B2 WWRTIPCRy FIZ Ve BEERYT 4 > 7LD
s 220, LRLHTIF>Twb,

Fh, KEwmA TV B TUEREER L, £EETLOLD
IZRHBARARTH 28 3R 1M DRAMTIE256KE » b Z ki
FEC 1A, ZIEC 1 REBE S, shFho7ay 2 HOEED
BFMZERTE BRI > TWwa, LEs-T, Fv7e&fTi

F 1, Ritohsw

H OH noos n
=Sl RAS7 7 & A ¥ 4 2 <70ns

ESIHPEEAIE | BRI < 40mA (4 =160n5)

EZ7Tiold FA b=y MEREDIA

SEREMEA B TAXRT 4> ATy 3> DEBNF

B, Fv7ER
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REDUNDANT ROW (1ROW x 4BLOCKS)
A AQ (TE)
Al | O oo O RAS
ROW ROW | ROW ROW ROW { H ROW | ROW H ROW
A2 [m] DECO. DECO.{ DECO. H DECD. DECO. g K DECO.| DECO. H DECO. |:| W
A3 O
B i O | bi/DQ2
Veo [[] |10~ 110-3| 10-1 10-3 110-2 L1041 10-2 BU0-4 o1 o1
Pc |00 M bl e fel ol gl |50
Ves | DI g g Z B e ah AE|ulEd
am '\8? ’ng;\E NN
~ gMolME L L BNMBINE - DR PN 1510 BV BRI P [T B
SEBERE TS dhEe S NN I L e
. b g .0 . sk b o AKX £ JOBK g .
vl (01 2zt & 2 Bz 2 §:,\§§z§ S OBNENE < O} Vs
PSR i SR N S BRI R AT
z\0lz zi0lzd Fz 0|z hz|8izh DO4
A5 O €% NN 2l | lo 1)/
A6 |0 ) o [0} o/pQ3
A7 10O Of cas _
(A8) | D \ mpm| O | (A9)/(0E)
AB A9/GE -
REDUNDANT COLUMN (1COLUMN x 4BLOCKS) R
/x4
{)IWT
2, B3 1M DRAMO 7o v 7K
77— Fi2(AD) ~
Aan—za—r@ese)
TNy T x5 L{TIN) 200k~ A O #E31K
\\\\ A B2
A I LURS AR
1501~ W=20um
< (0]
o3
- \\ A
=
£ 100 Q Na
g |
N ) ey \\\A
5 vy b 238 (WSi,/Poly Si)
F /N @I (Poly Si) O\
L D EERR LR 7 ¥aa(Poly S C— ¢
50
3., AEYELLOEHENY
4T 4O TREBR AL THE I LiZh 5, UERRKE, v—F ﬂm { !
706 0.7 0.8 0.9
KEdb2—XUrARc k> T3,
2.3 AEYEL b & (em)

ATV VBRI LI, B2HRrALLS Ty —FRE
AnTunud, LbLahs, 1 EisE 2 HROM80% %> T
WEOT, V7 TR USELERERD 2D, ZOEM
Hi (C) ExE o MRUK T2 TRBLELERE, 20k, &
2R L VEEAN—AE—7 2/ & T 5B LOCOSHEE% # F
WTWwa, £/, ¥ VHEOSHERE 2 ALY EI0. 1lumiE <
L, LOCOSEEE & #9500 & Ak L7z, Bz, MOSEESOFE B
BELT5ACEERL Twa, ZhAs0siRictd, B2
FRE—-DCME%F2 I BT E
2.4 BERMCHBEAL

F3HREOEEE, EXF v T2 L IMBESKE
Vi, Fuy Ty al) v REAZEEREDOERL LT,

(1) F v 744 THINS X 23 EEEDER

) MOSPFZ v YRIDY—bRDOHWNILZ IV IRIDE
THEE(L

BEFSND, FELE LT, E3HREOFEERRIZE 2 ARSI
HAKBO%B IR I N T3, £z, Q) LTEIHRKIEFE2#
ez, NF v 2V MOSh > Y2904 — FKi30.15um, P
Fr FAMOSE T > YA DF — FEIR0.25umEF ¢ A b N

CEBREEELIME Y b ¥4+ 3y ZRAM - B - Pl -

HKFE -

5 -

4. ERERDLLE

Twd, LALLM, PV IRA7OMEZE 2R E2{E~
DEEEF v AN ELLIEE, Ya— b Fr 2 VIRSEELZD,
V=R A Y HBEOEILEL B, 21,
VIZEB MUY RAIOLEWEEREOR L Y OMBESE L TS
3, 22T, B3R TE, ThsOMBEIHLT 2D Y —R /S
FLA o BRBMBORRLEZTo>%, 72, V2V RUFr 2L
SEROFHDBEE 707 7 4 VORELEIT > 72,
SRAYOBEBREEENALL LT, rI IRy DS — MEEL
B %200 AL L7,

B4 CE 2 HRGOBECLIANF+ 2L MOS v RS b,
EIMRGTHE L CHEETOERER P B LAHEZFRT, MO
E31, B—Fr2LEDFIVYYAFIIHLTEIHARD T
YA OERERE, 2 ERKICL2BERFCESL TS,
BF v a2 T THEREREEME 20 T EHATEICE -

N s O N =

a5, Mo

o
g7, EROYy i3, BEEHODZE 2 MRS L EBRIITE
BILTH2H, BE,FLLLFILIRY KT A=y 2HuER

i 75(677)




Yiav—varETURKREROE#EEE L, EFEEERS Ty
2,

—h, BEHBEIME 2w Ty F v NS E 2FEIKE VL,
R BERF BRI 7 — N FERUVEEFROT - WBERIC L 5
EWREL, FyTHBMNCEID IS DFEROEREATEECZ D,
I MAREOEEEE LTS L T b,

2B, RILEIMARVE 2HROEE O AT A-F D
EEz L,

2.5 BiHAL( SA bR~ EY b T~F )

3RO X 4 RIS, S TOPHADRAMICIZ R - 728 L
WHEREE LT, T4 b8y MEREREY AT, ZoHiER
YT 4 EY b REZTATY VAT AR, BEF—FEWRINE
RKaEWHETFF T 0vy 4 Y OICASH T OBEDHRSHEE
&4, DRAMO GRS G OEHY
FA b=y MEBEE L 13, X4ABRROEOD AR (DQ)
D5 LOEEDODQIZ D HEAL % EEC L, ODQRFICITEFA
HEEE (A7) T288TH 5,

R57 =Y =54 bE—FTDFA b=y E—FD¥
13V HERT, EODQIHF R EAA
RASES QU FHIECy M a5, T205, J0OLEWE
FEL AL, »D, HEDQURFOATIEBVLEHY

®2, TEToL AT A—F DLbEL

A 3L
B ETLHE 1.0um 0.9u4m
B NF+ 30 1lgm |[NF v H0v 095um
FILYRAY S I PF A Td4um |PF e R 115um
7 b BT 250 A 200 A
T— R LYY ay+Al | KUY v Y +Al
S WSi, ~Poly Si WS, Poly Si
ALY L
o R 80A 75A
s A X 27 Oum? 21.6um?
Fu THA X 51.8mm?* 44.2mm?

RAS E——
|
I

|
GAS !
I
i
1
H

[ ) P
|_no mask }
DQi X mask data >< Xvalid dataX
’ mask
By ins
A -8 -10
fwps 0 0 0
hvsa 10 15 15
taps 0 0 0
bapi 10 15 15

B{5, 24 bRX~Ew s T—=FDI A :27H

76(678)

WHIGT 570 OFHETH 5,

W LTR A7 T35,

LA LTk B, TODQETFREALMSARRICZD, L0 LR

MZ LIz 23FERAABELEENS, 2OL5 LT, MDD
FREENFNLMICEHBCEAATEE, NEBEHCHET LI L0
T%éozt,¥@®DRAM«@%¢Ab,% CASES DB T
BOBETObNZDT, QL EXERAT 5 %, HAHTHE
BESNLDQIBFCE2zNE L v, £, ZOBREDY ¥y b,
RASEEDIE EMDBFIC R SR B,

—%, m{é%’@ﬁ%beDﬁt:Wﬁ%%% “H” LAz Lt e
=L, BEOEBAAT-F 20, EOODQEHTFT T ¥76¢
T3aNnb,

S4 hS—Ey MEEERT U — T A NEBOER, Fa4L4FT

=K EF4 77474 PRUEHET 722 AE— FTOEA
AEY, TRTDIA b~ NTHAETSH 5,

BB, 74—y MERERFo X 4 BEAE, Ekro0
X 4 AL L BRI R R s, RSSO X 4 B
GEMERE T4 Mo —Ey MEEER L X 4RI Y,
FEIMROURBRRINHZ TS
2.6 £EHEmLE

IR 2 HRictkx, 20Fy TEHEBENENLTHDEO
TLIHOY =z — N ECERa N 3DRAMOERIZFI15%EML, 4
FEMOR LIZEFS L T b,

7, BIHARFE2HATOY — PR, EH7 7 €AE—F,
RNy =y N =g VITINZ, LEHTHRNIZTA b=y
PEREL M o e DI ER REHSE L, FORET I ERTA
FTALERT S EHEIMEIET 5, INS5OHHIEHSE 1M
DRAMZ WipiC SR (A TE 2 L5 10T %008, EEEMR EH
HOF—FA v FThHD, H6 35 31K 1 MDRAMOESE 7 o —
ERLEETHS, 57, X 1/ X4ABEIFAL~R DAL T
EOHT o, MMOY x— T ORRADOYAZEEATEL, 7,
FNFNBET 7V AT—F (FFE<—, =70, AITF 497
I M)DEY DT E, L2BMTRAI NNy IR LB R T 4
Y7oy ROBIRE, 727 ) 7oA IA YRy T4 v
TR(L)TRaEND, 2512, X 4HEGHOIA r 5=y FEEE
OB/ EDEIFTLVA YR YT S IBIDIC LD 2 NS,
IDEDE, HRBOEGEY Y - XDED T, ALY AT LRy
T4y IROATARER LD KESFANTHEY, EEKEM R
HLTw3,

5T, X 1HEEDOTA P TETOEELER oo, 1MX
18y FaER7b256KX 4 Ey MG L LTTFAINTES
FAME— FBEESTMEATwE, FAME—FZ, TEE >~
(DIP,SOJi 4 €, ZIPW 8 €212 Vee+3.5VEL OB 2 E10
TAEIELLDATERIC R B,

3. E 31 M DRAMOER IS MR S M

3.1 BRI

B 7108 31648 1M DRAMORASY 2 & REERI D Vo M %
TF, BERESCC, Vee=4.5VT58nsm 7 7 % A REMIAES f1,
s e LTHADT— VY 2o TRE I ENSns, BB
BRESC, Vee=5.5VTOERERER %, BIICE 2L E
SHAOEFRFER O LE R R, ©— 7 BRIEIWI0MA TS 3,
g7z, B3I 2 RIS, HUBOEEERE My ah
TVBB I LMD, S
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- XAR

Mvr-n7oea{l)

. 1
//15:;\\ x1R

z-n7nEA (1)

«SCE~ ¥ CBER-VE-F

« DIP/SOJ/ZIP a « DIP/S0J/ZIP

|

Hr—n7o0eR {1}

Ter7y7aea(1)
+SCE—§

+ DIP/S0J;/ZIP

CBER—UE-F
< DIP/SOJ/ZIP

s Z7NE~F

. DIP/S0J/21P
Ter7Y Ter7Y TEr7Y
i 7ova(m] | 7oex(D) | 7aex{)
ey } 7257 77 rﬁﬂ{u I | I T
Foez()] [7oex() Zoez()]| | Zoealn) = FryY Feey
[ 1 { t FRPE-FER] (F2pT-FEE) FRYE-FEE)
| U l{ ot J l . | st J I ] !
«IMx1 + IMX1 + IMx1
! ! ! l »SCE~¥ CITNE=F BEN-VE-F
» 256K %4 « 256K x4 + 256K x4 + 266K x4 +DIP/S0J/ZIP  + DIP/S0J/ZIP  « DIP/SOJ/ZIP
+SCz—+ +SCE-¥ PEEA-UE—N o BEA-UE-K M410008}
DIP/SO/ZIP  + DIP/SOL/ZIP DIP/SOL/ZP  + DIP/SOU/ZIP (M5M410028)  (MSM410018) (M ;
e N A A PSAER=EYt 54 =Ey b
BEEL B E BEEEL BT e
(M5M44258B;  (M5M44268B) (M5M44256B)  (M5M442668B)
X6, T3 1M DRAMOSE 7 o —
*+ VCC VS TRAC &0°'C
vee 50— A
4.00E+00 +111111.
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