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Abstracts

Mitsubishi Denki Giho: Vol. 69, Mo. 10, pp. 35~40 (1995)

A Protectionand Control System for1,000kV Power Transmission

by Takayuki Matsuda, Akira Kobayashi, Masaji Usui, Hideto Nakagawa, Shin'ichi Azuma
& Nobue Isomatsu

Mitsubishi Electric has developed a 1,000kV protection and control sys-
tem, installed it at Tokyo Electric Power Co., Inc.’s Shin-Haruna substa-
tion, and has begun performance testing under conditions of actual use.
The all-digital protection and control system of this outdoor substation
incorporates second-generation digital-relay technology. The system
offers several innovations to meet the demands of 1,000kV systems and
equipment: Improved charging-current compensation and a high-speed
multiphase reclosing system combined with a high-speed grounding
switch for line protection; an air-core current transformer for busbar
protection; and newly developed intertank current-comparison relays
for transformer protection.

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 2~6 (1995}

Development of 1,000kV Power Transmission Technology

by Yoshibumi Yamagata & Hiroshi Suzuki

Mitsubishi Electric has completed its basic R&D on 1,000kV UHV
power transmission technology and has entered the manufacturing and
testing phase. Beginning with a study of basic specifications for 1,000kV
transmission—which requires significantly different grid management
than 500kV systems—the corporation has developed basic technologies
and performance tested and qualified two generations of prototype
equipment before testing a full-scale installation at Tokyo Electric
Power Co., Inc.’s Shin-Haruna substation. The installation has been sub-
jected to numerous tests, including long-term power transmission, and
has been qualified for commercial production.

Mitsubishi Denki Giho: Vol. 69, Mo. 10, pp. 41~47 (1995)

A Monitoring System for 1,000kV Substation Equipment

by Yoshibumi Yamagata, Yasuhiko Makata, Hiroshi Maekawa, tkuo Hosokawa,
Hideo Shinohara & Katsumi Egusa

Mitsubishi Electric has delivered a substation apparatus-monitoring
system for use in qualification testing of 1,000kV substation equipment
installed at the site of Tokyo Electric Power Co., Ltd.’s Shin-Haruna
substation. The corporation has redesigned the system configuration,
improved performance and implemented additional functions to meet
the increased demands of 1,000k V qualification testing in terms of items
monitored and measurement characteristics. Tests using the system
began in 1995,

Mitsubishi Denki Giho: Yol. 69, Mo. 10, pp. 7~13 (1995}

Lightning Arrestor Technology for 1,000kV Lines

by Yashibumi Yamagata, Takayuki Kobayashi, Takao Yamauchi, Mikio Mochizuki,
Mitsunori Hama & Shinji Ishibe

In response to demand for a high-performance lightning arrestors,
which are crucial for the insulation integrity of 1,000kV systems, the
performance of arrestors has been greatly improved through research
to produce a 1,000k V arrestor. Mitsubishi Electric, in aiming to improve
the performance of metal-oxide elements, has developed a remarkably
advanced element. This element, also used in the lightning arrestors in-
stalled in systems of 500kV or lower, improves the protection perfor-
mance of arrestors. This article describes the development of the
advanced element, and improvements to 500kV and 1,000kV arrestors.

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 4852 (1995)

Simulation Technology for 1,000kV Power Systems

by Yoshibumi Y Yoshinori Terasawa, Tetsuro Shimomura, Kenji Iba & lsao lyoda

4

Mitsuhishi Electric has developed new advanced simulation techniques
essential for designing 1,000kV substations. This article introduces
three items: a method for solving unbalanced voltage and current condi-
tions in large-scale power systems, including untransposed 1,000kV
transmission lines; a new modeling method for high-accuracy surge-
analysis of low-loss transmission lines; and digital realtime simulator
technology for studying power system dynamics.

Mitsuhbishi Denki Giho: Vol. 69, No. 10, pp. 14~19 {1895}

1,000kV Transformers

by Yoshibumi Yamagata, Yasuhiko Nakata, Eiichi Tamaki, Masahisa Tominaga, Akio Kishi
& Hiromu Shinkai

Mitsubishi Electric is cooperating in the testing of a full-size trans-
former and other equipment for a 1,000kV substation on the site of
Tokyo Electric Power Co., Inc.’s Shin-Haruna substation. Research that
began in 1992 with tests of principal parts for a 1,000kV shell-form
transformer has heen followed by qualification of prototype a trans-
former. In 1994, a full-scale transformer was produced and installed at
the substation. The article documents the development, production,
shipping and installation of the 1,000kV transformer.

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 53~60 {1995}

Testing Facilities and Testing Technologies for Development
of 1,000kV Equipment

by Kaji buki, Yoshimasa Akagi, Kenji Kamei & Masahiro Shiotani

Mitsubishi Electric has constructed test facilities and, at the same time,
developed various testing techniques for verification and type testing of
equipment such as transformers, switchgear and protection relays for
1,000k V substations. The testing facilities are capable of testing the fast
data acquisition and processing of transformers, and include facilities
for special tests that verify the switching duties specifically found in
high-voltage long-distance transmissions as well as a simulation facility
for testing protection relay systems.

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 20~26 {1995)
Development of a 1,000kV SF6 Gas Circuit Breaker

by Yoshibumi Yamagata, Takayuki Kobayashi, Tomohiro Marutani, Takashi Yonezawa,
Tsutomu Sugiyama & Mikio Hidaka

Mitsubishi Electric has developed a 1,000kV two-contact gas circuit
breaker that employs a new resistive interrupt method as well as the
resistive contact method. Many new technologies were introduced in the
development of this circuit breaker: main contacts that can also be used
as the extinguishing chamber for 550kV, 63k A single-contact breakers;
a high-output, hydraulic actuator mechanism for the main contacts;
resistive interrupter contacts employing both the puffer principle and a
new method in which a magnetic field drives arc rotation; large-
capacity resistors designed for compact mounting; and a delay-control
technology that ensures a constant interval between operation of the
main contacts and the resistive contacts. The breaker equipment has
passed all qualification tests with excellent results.

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 6165 {1995}

Large-Scale ASIC Test Design Methods and A Boundary Scan
Test Support System

by Mitsuhiro Kitta, Kenji Shirai, Hiroyuki Yamamote, Toshihike Matsuo
& Hidetaka Yamazaki

The article reports on a new partial scan design method that minimizes
circuit overhead and realizes high fault detection efficiency in the test-
ing of large and complex ASIC devices. It also reports on a system that
supports boundary scan design and boundary scan testing of ASICs,
multi-chip modules and printed circuit boards. Concepts, support sys-
tems and applications of both technologies are presented.

Mitsubishi Denki Giho: Vol. 69, Ne. 10, pp. 2734 (1895)
1,000kV Gas-Insulated Switchgear

by Yoshibumi Yamagata, Takayuki Kobayashi, Yoshinari Terasawa, Keizo Takatsuka,
Hiroshi Y & Kenji S i

Tokyo Electric Power Co., Inc. is planning 1,000k V transmission lines to
meet growing metropolitan demand for electric power. Substations for
the system will employ gas-insulated switchgear. Better control over
surges during switchgear closing and opening combined with reductions
in lightning-induced voltage spikes has made it possible to build more
compact and cost-effective switchgear. Advances in high-speed ground-
switching capability provide for faster reclosing, which will support bet-
ter grid protection and higher reliahility. The article describes these
issues conceptually and reports on the project from switchgear develop-
ment through installation of the prototype equipment.
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Abstracts

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 76~80 (1995)

A Disk Array for the Mitsubishi Solution Server

by Harumi Minemura, Hisashi Aoto, Rika Kashima, Mikio Yoshimori & Shun'ichiro Makamura

Mitsubishi Electric has developed a RAIDS5 disk-array controller that

enables a high-capacity, high-reliability storage system to be assembled
using a number of inexpensive disk drives. Developed as a storage sys-
tem for the Mitsubishi RX7000 Solution Server, this single card can
access up to 49 drives in parallel, allowing extremely high data through-
put. [t also features a RAID cache and other functions that boost perfor-
mance. The system is designed to allow power-on drive insertion and
removal for enhanced reliability.

Mitsubishi Denki Giho: Vol. 69, No. 10, pp. 66~70 (1995)

A Third-Generation 16Mbit DRAM

by Yasuhiko Tsukikawa, Kazutoshi Hirayama, Hideki Genjo & Shin’ya Soeda

Mitsubishi Electric has developed a third-generation 16Mbit DRAM
device. A 0.4um process, tungsten wiring and a twin-well structure were
used to implement the device in a 69.2mm? die. Designed for high speed,
the device operates with a 50ns RAS access time, and supports the
extended data out (EDO) function. Standby power dissipation is reduced
to 204 A —one-tenth the power dissipation of previous devices—for
battery-operated notebook computers and handheld equipment.

Mitsubishi Denki Giho: Vol. 69, Mo. 10, pp. 71~75 (1995)

A Second-Generation 4Mbit Low-Power SRAM

by Toeshihiko Hirose, Motoi Ashida, Motomu Ukita, Shigeto Maegawa & Kazuhito Tsutsumi

Mitsubishi Electric has developed a second-generation 4Mbit low-power
SRAM device for the growing communications equipment and memory
card market. Using a fine-pattern 0.4xm lithography process, the die
size has been reduced dramatically compared to first-generation
devices, and the standby power dissipation has been reduced to one-
fourth, while maintaining a 5V supply voltage for backward compatibil-
ity. A 3V version of the device is planned.
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AE ) IERED £, SRAM OKFERAL
tazx b xuy %%U T OIRHIE-,
DL D BTBEHROT, BieEREt
LTeaHE—4M vy MEHBRED
SRAM (B4 M5M5408) © DILHAE &
7 A THACAM ¢y MEIETE T SRA
M (B M5M 5408 A) #BAFEL T2,
AFETU, 2O SRAM OBLGEE, &
JEHAN, RRETHUN R R R D
THINT %,

2, REORSUV

FETHAA M5M 5408 A DBHFEIZ YTz »
T, LTOEMERRE LT,
(1) ApEttom b
F v 7 A AR H— AT D 6 K
#h U TAEEPmESE, 2R MFY

Likpanag,
A Jﬁlnn Ix¥ vy ia ey LR TPPHEHMEA VDS
TG, Rk -
TFUE - T 4 B - OAKER 0 ¥ OB TR
b, T TIEFIBAO S THC LT 5,
BHEMAETIE, 256K ¥y b5 4M Yy b 3 TOIEINTE
%5 SRAM #BA L Tw 525 EINEE ML L LY,

ICH—N - & Bl

I‘T (4) #H—

D, V7L (2) RZ S THONE
RNy T YNy 2T vl X AT D Sy T Ay
TP B AR o5 Bk
{197
(3) BRI O
— AT L2 PRI 2 & 2 4 — bty — &
U HRBPEAR T AL L, Fu ST T2 F
YilAb¥ ThEER LRt 5 2 LT, XV #EHERD
it A B — A & AR

HEAGR L OFEe 8

FE—l RO

EnLTF

3D 1LIF

e

G RD O O 2 ZAREIZ T A 70, EERERNIX 512

K7—FNx8v'v b,

2y r—313 32 ¥ @ SOP & TSO

P (type II) WA eTRE L § 2, BIRELSV BE—&L, 3V
1. B EEHADREBEIE
I H i & s — i f&
1 % M5M5408A M5M5408
OB O 512K — N X8k b «
G AT 5V, 3V —
7 7 AR (5V) 55ns,” 70ns,” 100ns -
(3V) 85ns,/100ns o
THEEEER 5V, 10MHz) 50mA 60mA
AR oA EH 3V, i) 0.1pA 04pA
FHEAL v v— 0.4pm 0.5pm
Zrt 2JR NEIR A vz v —
ilE‘ 1% R ¥ 4ERY Y a2 azrn —
MRV 12nm 15nm
—ME (#2Y £ NMOS) 0.4pm 05pm
(NMOS) 0.6pum 0.8 £m
(PMOS) 0.6 um 09 pm
2EY e [lEAR TEFTHST « v A4 70 PR TFTH#E
7 — i 4,271—\)/‘}:1/ PR >V a2y
GND## EorYy vV ay -
TFTERK P WARY ) 2 “
Vet FARY >V ar «
vy b P — e
1. H2A R VEEER 1A X
AEY et AL 25%4.0 (pm) 35%x53 (pm)

FyFHAR
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AT v —Hk

1671y 27X 4=y borhl

6472w o 4yE|

27— P
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SrE 7 — i)k
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TLE A E Y £ A 84T X 871 2 17 X 1651
. . 525mil 32pin SOP —
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400mil 32pin TSOP (type II) «
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RO LB ORI % Hafld 2,
3. HamE

R, BTHAAM ©y MRIEE S SRAM OB
HighEruvxr, B MRL TR,

BHELSV H—O®ERIES T, 7 2 & ARFH 55ns L1
FObVDES AT oL, HORA I ARy 27—
A L EKR—TH Y, H—HRS 6 OEWR 2 2TRET
HB, i, BEFTHERIESE LT7 2 & A 85ns L)
Lo 0RBRLT 2 TETH 5, TYERFOBFEGIL, F
T —%7 7F v L EEERDTB I & - TR L Tv
By AR NA B, BRI T45D 1 LFEA
OHER 7Y 7 L1z,

F 18y r =Y O VEER 2R T, A EE U
{, 525mil IED 32 &> SOP 1A (-AFP) &, 400mil i
M 32 ¥ TSOP (type 1) DIENV N (ATP) L@~y P
(-ART) O 28%, A%t IMFEL FHE L72, R TSOPIL,
THRIDMEEEE b IR TD 5,

DL S ERALE R S B EE T 0 b A & EREH
WOFFMZ DT, LIFCHEMT 3,

4, 7O AR

4.1 {REHRAN THE

F o A RO IOz, Fo O hin B A%
) e VD Wik LT GB) TH b, Zokw, 7Y
A =B EID05 um 6 0.4 pm L3 2
e e 2 R RFE LTz, BhEa R P OYKEIIZ A1
0, BB RE—ARERIC4ERY ) a2 Az
WEESI, mAZELQAEHEELH LSS AL EDT RS

F I (@R
Wi, A=Y erd R, H—HARD 1855 pm?h b
I %%E@m<m:mw
0.6pm
N, " ForURe

Ay [1]0 132] Ve Vee [32] 1] Asg AENELT L~

A [2] [31] Ass Ay 31 (2] A 04pmb > AY

Ay [3] [30] Aw Ay 30 13] A

Az [ 73] WE WE [29] 7] A

A [5] = 28] Ay Az [28] 5] A GND

A [E] % 271 A A [27] [6] A ‘

ns 1] g [25] Ao Ay 2] z 7] A 2. MERREA

A 5] 3 5] A A [ g ] A

A [F] £ [24] OE OE [24] = 19 As

A [ g 23] A Ao (23] : 101 A TFT TFT

A [ g [22] CS cs [22] T A

Ao [12 3 [21] DQs DQs [21] 112} Ag
DQ; [13] 20] DO, DQ, [20] 3] DO
DQ, (i 191 DQ; DQs [19 14] DQ,
DQ, [15 18] DQs D0 (18] 15] DQs ' Word Line '
GND [Ig] 117] DQ, DQ, [17] [16] GND

Bit Line Bit Line

(a) SOP/TSOP (EE~> F)

=1,
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#7146 968N L 7210 pm? ATEBT & 72,
4,2 PSS RIEWN

AR GD R L —ALEBRA PRHEIIT A2 I,
BIRET SV THHATE 3 2 LA ERKaN3E, PSP
X DEAERIERT 5 LT, 7— MBUIEOEIEME LRy b
¥V 7HHEE VY, TOoDT—=dWELE o7, HiFES
LT, MR E®R b o0 5V TOERE 2 £ T 2 5b
DOBAVBEIE L LT 12nm #:#R L2, By b X+ ) 7l
DT, A%) 2T OAINERRELPREL 3.3
VABEE LTH — b R0.4 pm 2HEAL, FAREETLS—
P06 pm & L THNBEBEER & 7 5 2 L CEBNE 2R
Lico B2, ZOBUREHEIANIRLICS DTD 5,

4,3 A ®Y ZILE

3t 2 x) Q%P RL T Y, NMOS4{H
LHE N 7 022 % (TFT) TR LI PMOS 2D, &
B6FRFIL A7) v uy HBTH S, ZOEKE—
£25pm X4.0 pm b SEUNEERCERLL Tk Y,
IHE HEADF > 7 s 400 FALLERE D T AE Y v v
Tr—RE L1,
NMOS#mDvA 7 v M, =R EENIM &
v b SRAM (B4 M5M51008B) @ THERM L 12D LTl U xf
FREEEC L, BfE~e—Y Rk, AWMETTHAP
F A0 TFT 1L, NMOS O gz &R TR L 1o,
BRELTOL pA ECIBEAR N EHREERNT 512
W, AE) VPR TAE N Ty IAXDT S, ARER

NEBER (Vee=5Y)

(b) TSOP (G~ F)

T ECEIEER

B3, XEYEJIEMBIE
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e, MOOEREEBVVETH L, HElE, ARV N[ EBHRE
RDLBRRERLICLDTH B, YT T 50, 7
Vo7 ay RT3 6HORFDI b, “Low” T4
b 0" REET AME L, “High" 32b% 1" idlE
T BB A TR LT,

AR N4 E, TFT PMOS), 72tAbI7 PR
&, N74° 70220 OFF BEROBHITHRE 5,
DIz, OB NFrI2ZDL & CEERE (Vi) 134H51)
Bl L, 7 A v v NRHED RS i, #RE
LT, V=3V, HRT01 pADEAKX 4 Bk HE
BTSN R - A

5. &%

B

5.1 Fu TEERNMCET 3HER

F v P EREHNT 514, A 2 VERIZUTRC, T
W BARDEFE L Wi 2287 MIvA T T 50
FETHB, Fy TS 2 IEROXEY 2D HH
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OFF
Bit

@ : TFT(PMOS) DOFFER
@ :ToEALS YT AY (NMOS) DOFFEE
@: R4/ T2 R F (NMOS) DOFFER

T, RT3 LR LT B,

—HRl T v —5hERE, AE D O SED LARTT
BRI H B,

—DQHE, Yy MREMP R AT ORE, Ax)
v OEERPE AR T B RED v 4 7 U M RN L,
L VORERH L ELT 5 HROvA 7Y MadHekL T L
3528103

30BN, Ry 2%y N, BIRERA S
E9miR, XY 2= ETF vy 72 hEET 12D S8
ZA M 2, Ax) et s ez b

BT 80, b, x&—)yfmu%eavﬁ
A Fy7NCEINE LS
5.2 TEEw MEEBMR

5.1 EHOMBESICAET 270w, IR PERT 512
WBrcoTi, AEY w7 r—I0"THEIE Y MMER" @ L
MERHRROARY T—%7 2 F 2 RERATA I LT,
Bl F DRIE 2 [MIEEHEBEE IR L, 7 v —3ROE T o5&k
Bz 7o, B5 B M5M5408 A THRHI L7 T &Y
Yy MR E R,

MOANFELIDW, EAT oy 2Lk 5 64K ey b
Tr—THb, A&V L/ESI2ITX128FD= Y w7 A

CEE LT, 81 AZ VTR S WA BN ST 5 'y b
o EdAc, TR EEET AHmT b bIT I, 52
ARNVDE Y MERIEL ST, BLAXNVEE2 ARV
FHOEy Md A Vv —Am—n TR L, 'y MEOYIENE
RETEELS>TV B, 128D BE2 A XDy b iEx

o 70y 7 OWERTE L N 92 A7 72— b (TG1) (S
4. 72N BRNOER
Block Select
I < DE [ —=——TG 1 Cell 64Kbit Memory Array
I QD= __j (
Local Word Decoder
E o o]
Common ; [:}’: [:}‘ Metal 1
Bit Line . i Bit Line
Memor !
i Sy o1| I}a Cell Y f i
| ] Bz ] : i
: I Metal 2 1 Word Line
@ iense @\grr_lte ! Bit Line |
mp, iver + t
@ Data Bus @ Ej i E} E] !
I | | |
I ol o 4 piel =] E
i j
1 i
1 i
i : Blook
: H Select J D I
1 ! - e - -
! | T it
[ I I O D I S S EEppppepepeepy £ PRREESLER P
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i
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5. TH(FEE) £y b RS
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L, 7uy 2@ RESIZL-Tasrey MRCHRI NS,
T U—DiTER 512 AR 128 D AETH B DT, HE2 XX v
vy MRECT TG 7 — NiRO A fFOMBE CRCE 3 tud &
S, TR e Ta v 2 MV AT U N TS B,

HOAMIEAM €y FRERLICLDTHE, &7,
GAK &y b#ATn w 7% 16MHEFI LT, IMEy bOD
AEY =y b ERRT 5, BoAkT7 0y 2NCH B TGLISH
W FOBEDOAE) v LTHLAZ LD TE, 70
v 2EIRER 27— NS, 2208y MEE Yy MUK
a3 hUL, TGIH 167X 1285D= bV » 7 2 ZHE S
P2 AE)ZERE L TR 2 DTS5, 2220y MR
IM=y hDOUEBIZHCTHE2 NI A7 75— (TG2)
TRNFFLy 2 AEN, LY AT P RUEALN S 43
o7 vy L/ORBCERINE, 2OL/0EEIM
2y MIDWT8Ey b Lok, KIFk BEIEDHIESL
Aeted, TOIM = M &F vy 6 B TafRic 451
BHILT, AM Yy bDXEY 7 v—RRER LT,
53 ZR77S

B 6 125 M5M5408 A D7 a7 75 v iRt ., i
WO~ L 1, 1672y o0 5s 1M =y b %kt
A5 &, A7 7%HO7 0y 21,70 [
BAMT32ty LR, ZRIHMGI 7 e v 2580
E—RD5120 v MRS L 160D 1TH 5,

7 — IR, R T RALTe 58—
#OWL) FRYTHE, A4 y72—F 1M =v O

Ve |
___________________________ X
\\
____________________________ \,
w N
------------ ] S—— N
2 \
------------ [ S TR—— N
_____________ | N
N
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________________________ N
SRR RN |
2 3
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A
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#, Fu ISR L s, T v 2 170 [ & ki
AEZLRLANEE b F v P IUiiE L, F—RoNA R EXR
o OESIRPIRP 3 ¥, Tt - TFy PNEIHE
T AESIREmNDL (L, EFBITEEHIL 5 2 L 7alRE
ETeotz, FRHIF =552, 1RCERSNE AT
T4y b LR ERRAKLECDT, B—iRO
7—%727F %~ T RCIEIEDVNS K, wdile 77— &
LAY PRET D 5,

T E—HAC M5M5408 & " HAU M5M5408 A ©F
v 7HA AR R L URT. FTHAROF v A X,
SE—bFI A L TRI44 %8 L1278 91 mmP L k5T %,
5.4 KEBELE

FEIHACMSMBS408 A K, BB—TACETHEFH L 72 PIERT]
AP & 5 A — b X7 XU AP SR EHRAL, X
) IEROARIH IR L2 Ro 12, 3 b bFi LIk,
7 N v 2 ANEZ OB E I L TH4T 5 ATD (Ad-
dress Transition Detect) 55 %, AL, FHAL]
s U7 — 2 ANMESDBLE R L T334 5 DTD
(Data Transition Detect) 5%, Zh&h Y HEH L
LT, INERCEHONERIEIZ v v 2 B3ESE, 2
HUZ L Y, PRBCRHI LAUEAADSET LICTRE, 22
TR AEY) eV -3¢, fELDCE
TR T ¢ s 5,

FIEBRD LY, IME Y F D=y b FAFRC AEECE
LF v T —%727F v 2o THH, HEHLIN DI

TG 1
I I
& 64Kbit Memory A 8
y Array Block #0
g (512Row X 128Colurmn) 3 ock #
o0Q 0q
[) [o)
—————————————— Local Decoder------=-=---=----
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g (512Row 128Column) g | Block i1
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TG 1
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(a) EE—tHAM5M5408 (7.83mm X 18.0mm)

(b) BEHE{LM5M5408A (5.48mm X 14.4mm)
1. E—HA/ BIWRTF v 7Y X

L AMRD D=y bDATH 2, 3512, IM=v b
DHRTH, TFS¥ 2D I6METD L HOHEAT R v 20
ABTHAE, ZOL I CJHUMBERTAEY 7 v—D5E0HE
PET 52 LT, ACHER, TROLNHOFERRZDOR
SRR BT ORI L b X5 72,

6. BRI

7 7 AR, BHERERC A X Lo RO L TIRER
LRLICEB Y Th 5, BIEREERE, Fv 78 eHikE
HOfma#fbis & b, HE—HGR & i L T 15 %R L
726

KR BN CRHCEE E L 2 AR S BRI T,
z DRI 2 R B IR T, AKX Vo5 ERIGIEE S
KREMEAEL, BRI R AR EMKT 2, Ny F Vv 27
yPRBE LI Ve =3V TRk, 25COHERT0.1 pA,
0CT02pATD Y, BRI ~THLZD 1 IR
W,

1. © v U

0.4 pm 7" v & AN, BHO AT Y Losl, SUHH
RARYT—%77F v 2L T, FTHUKINEED S
RAM TH 5 M5M5408A ZRAN L7c, Zdusd - THE

HTHAME o MBI ISRAM - JH - 5 - 9 - B

100 ¢
E —e— V=55V
O Ve = 3.0V
<
= 10
£ 1
by -
N i
At
~ 0.1
0.01 L 1 L 1 L 1 1 I I ]
0 20 40 60 80 100

EERE T, (0)
8. 25 A EROEARBREKRTE

Tembae s L b b, RIEEERmDHE I IORIC
AL BEBDEFELT A,

EHEE S SRAM i3, 213 TOBGFOISASH M2

, #ETEERS PHS (Personal Handy phone System) {2

{Jﬁi‘%‘é NGO R IERIIZ A 6, AthtE b
FREERL T D LTI NTY 5,

Bk, AR E b Eind SRAM BRI I #FEE, 4M
by MR CRARICNTE S SRAM %, 5V LITFORE
JE - EPERE SRAM OBRE 5 s RS T-> T ( FETH 5,

& & X |

(1) ReHHE, & —(, HAERNZ, EART, FH
FOAREBEN4M vy P CMOS A4 7 4 v 27 RAM,
ZEETEMEEER, 66, No.2, 171~175 (1992)

@) MAPMESE, WTIEZ, W swa A% 5§ A

FEEIEEE N LM ¥y b SRAM, =R
ﬁk‘ﬁ&&, 69, No.3, 304~308 (1995)

(3) Shiomi, T., Wada, T., Ohbayashi, S., Ohba, A., Ho-
nda, H., Ishigaki, Y., Hine, S., Anami, K., Suzuki,
K., Sumi, T.: A 5.8ns 256Kb BiCMOS TTL SRA
M with T-shaped Bit Line Architecture, IEEE
J. Solid-State Circuits, SC-28, No.12, 1362~
1369 (1993)

) EAEE, KRR SR OB, AR 64K vy
h5E4 CMOS RAM, ZZEHAMRHE, 57, No.12,
870~ 873 (1983)

75(945)




YYa—arH—rBF 4 RIFL—

AR FIEAE BRI R

1. 2 A & &

F=RR=ZAOKRBBY e, ORI Ca—X
DA M=V 27 211, EEENE - KAER - Wik 4
TETERENB LIRS TEITUBD, INEENT A
FE L LT, RAID (Redundant Arrays of Independent
Disks) ¢MHEN BT 4 R 27 v—DHEHMHE k- TH
T3,

RAID i, D, Patterson X 671988 4FIZ5hC P 2 L
TER, EHERDTOAEINTH Y, 2HOT4 A2 %T
VIRCRCE L, BN - AR - EReOm ER XA L DT D
bo BT E LTI, %%, KEF—XOmdiEAC#E LIz R
AID v~ v 3 EIREN G FRP E 1205, Falild, b2
Yy a I LT RAID v v 5 FRAE L o
TsTWwa,

YT, YY) a—va = SRXT7000%KA M ET
5 RAID v~v 574 22 7 v—2R3E L, #HFbLT,
NI TOED»D RAID BT 4 A 7 BERE D/
LS AT LDEDo12h5, TOF4 AZTv—if, —D0
FPEEE Y72 Y A0 B DT 4 A 2 5T 5 513, PhAE -
FERRMEEC b A2 DIt bR Ko o KBIR L & A T 5 Th B 17
PR TH 5,

. B K

DT AT v, BAEHENE - KAEE - mERER R
B o291, UTORT L) LHEiirEEante 5,
2,1 SIEHE M
(1) HaBIEiR

RAID v 55U L Y, 2= ATT 4 AP 1A
WEEL T 7 —XR3Eas Y, Y2724 b EERHITCS
Atce, EWCEEETERTS 5,

2) ARVNAT 4 AL

D FRAE U THEBEIE R AT - TV A, T4 22
LIS N TR T =224 24 0T (T b b, Bk
AN REVASNA Ty A2 AR T A2 LT E B, 570
FUIHREDSEFIR T 295, AX o4 74 27 ~DET5
TR, BRI CHRETER S IATRIRE & 1o B,

(3) iEARATIK

FAAZVBIRLICHATS, YAT4%1IEDBI LR,

F U TA TR 4 A7 DAIRDIT 2 B,

A& — R

4) THFEERIEE (UPS)

SAIDMEEERIELE XA T Y, TT— HFEIRE
LT, ZO5GHIcyyy MAT AU HEIMZIThR,
ZI—FF=APPEINL L IR T B,

(5) “H&HHR

CPU (R ) KU RAID Hilfi#ED ZFE&ITH 2 £2°
T& b, —HORIVHEEL L & b MR EHET S 5709,
L O ECEHEEERANE P AT LHEL TV 5,

2.2 XK B B

—2>0 RAID #I#1%E G0cm WUH DA — N 1#) 272 b
L9BDOT A A ZBERFT S B, 272, 1EDKRR MI2HD
TS E PR TE 2700, 1 VAT A2 0FKISHED
T4 AL EERHT S B,

TEDTF 4 A2 T—D0D RAID v~v 5 DR Y 2 — 2
PR A N 2w, FRIARBYHEARDE/TIIk 5, L
1o T, HRER=1G VOT 4 A2 EERERL 12854
I, 122752872 0 FKI8 X (67 X 1G-S + =84G
NAPDOKRBERDA P —I VAT 20 RERETH 5 L0 54
BWH 5,

2,3 & M B
1) a=sF¥a—Arr

—DODWHEARY 2— L0720 240FE TOa=> NEERA
E P IDFY AT v RIT (Fa—A 02 TE B
O, 2LODa<Y NOWFNFITYHREL B> Tk b, HED
me I sy e MRS QIGHT, Av—7"y bOlhLk
YRR T & 5,

@) WEL77—sv=T (/W) & 5o b

ZRDT 4 A2 WAL 5 2 LT CRIERCEATRIE R LT
b, T4 A7 L/ OB L2 2T v AECE 2 TF
TTLTT A RZ Oy — 2B %G THDIe oI, YT vz
AL 0SDREELR F/WHRREPMHEL, iy
FEEL T3,

(3) RAIDFvyv>a

RAID v~ v 51218 7 A4 MEEERED MK £ 0 5 RV D
B0, IhRBiET A, RAID ¥ v v oa@ v i
BERU T 5, L, SETHMT 5,

(4) A LSI

A AN L/F (Interface) /1 LSI & EOR (Exclusive O
R © HEfIRAERAD) B LSI 0 2 5O LSI 2% L 12,
AAML/FHLSIIE, KA DDONEB SRR L, &b

76(946) *HIRILATHRAUFEAT *+FHR > 2 7 2 BERT *++FHRBE Y A 7 2L v X —




\‘

:
=

.
o

CM@%@@
@
%

L
=
!

i

i

l
[
I
;
i

i

T
L
-
|

1

1

1

|

L
pu
|

1

1

|

{
L
-
1

1

|

1

|
[
r
1

1

I

|

1
L

r

T AV ER || RAIDHIEE S

ID=6 ID=5 D=4 D=3 D=2 D=1 ID=0 (SIOP : SCSI 170 Processor)

|
PSS

1. 21FH/ Wi

LOMTERO T — X5k %175, EOR EEM LSI i, R
AID v~ v 5 DoY) 74 AR T — ZEDTRRIZAT b d EO
RER P2 3477 %,

3. B

3.1 N=Fox7(H/ W)

H1z2D7 4 A2 7 v—D H/ W %/RT, SCSII
DRIC7THEDT 4 A7 (RDOEHACH AT T, RAID
LRV ED—DOWEER Y 2 — A A NE, THEDI B
1ERARANAT 4 A2 LLTHERT 26 + 15O/
ARETH B,

24z, 74 A2z E 15 (&) FONMEERT, —2DF
4 AZERIZR21EDT 4 A2 NHT S 6109, 74 A
7 A9 BRI, o074 AsERYSEL 5,

RAIDHIfEIFEE L, 30cm UK DA — K 18 (X 3) THEE
SNTHY, RRAMAREDAR v MFEASNS,

3.2 F/WHERL

RAID v~ 5T, #0B, AX 254 F 4 227 ~DIETT
EOWMMEL IR 4T 5 BEDDH B 12, RAID HHEEED
F/ Wi, @¥ 07 4 A 7 S DT, K b0
CEELT 2T THBKk AT v ) Lo TV 5,

B4y 7z A 508 LRI T3 F/W Ol
RERTH, SHEKEROME, UTOLEshTH s,
(1) LIT (L-bus Interface Task)

RANEDEI T2 FROAT—ZADEZEFITD.
(2) CST (Command Scheduler Task)

YRR ) 2 — 2 WALOPETE, A7 Y =2—Y 278175,
(3) CET (Command Execution Task)

RA M LIRTINIE L ONBEEFITT 5,

(4) DST (Disk Scheduler Task)

F 4R BRI — 7 OB EE R AT O,
(5 K43

BRAMI/F NZA429EEOR N3 45, FH LSI Ol
W75, 74 A2 K45, SIOP OHlEZ4T 5.

VY a—vart—n"J{F4 AT v— - BN - FU S -

2. FaRIERE

3. RAIDHIHIEE

LT
| RRELF
1 FZA
CST |5 Y
L =~ 7
N A Nz
% f; .| EOR
P AN
CET - L 7
0
?_“ s
o~ FARY
DST - =1 LSq
AN
X 4. F/WHEER

3.3 VY7 P97 (S/W)ER

574 RAZTv— 2760 S,/ WHKERT, 7
4 AZT V=Y AT A, TAAZTv—F5 430Xy
Vo, B u e 2 EOOSHEE L, EFEPEMAD
PHOL—F4 ) T4 N LS N TV 5,

4, BE B & 2

T r—arulsahold, T4 22T r—
THHZ EREHTEIELL, WEOFT 4 22 L LTHEH

HAR - P 77(947)




3 DP-UX7 —3 L FARIT L —
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