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The M58764 64K-bit Dynamic MOS RAM

The M58764 IC memory has an access time of 120ns (max.) and
power consumption of 150mW (std.), and is suitable for a broad
range of applications from microcomputers to the largest main-
frames. Manufactured using n-channel 2-layer silicon-gake MOS
technology, it integrates some 150,000 semiconductor elements on
a 3.9 x 6.9 mm chip.

The cover shows a magnification of a portion of the chip super-
imposed on a photo showing the wafer testing process.
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Abstracts

Mitsubishi Denki Giho: Vo!. 53, No. 7, pp. 495~98 (1979)

Production Technology for High-Density Semiconductor
Memories

by Tatsuya Enomoto, Koichi Nagasawa, Natsuro Tsubouchi & Heihachi Matsumoto

The article considers the process technology required in the manu-
facture of high-density semiconductor memories, taking the example
of a MOS dynamic RAM. The device is basically of n-channel
silicon-gate MOS structure with advanced miniaturization, includ-
ing selective oxidation and a double polysilicon structurc. The
article focuses on the technologies of high-pressure oxidation and
plasma etching, and also discusses the measures taken against prob-
lems that occur as a result of increasing miniaturization, such as the
refresh failure characteristic of dynamic operation, and the degrada-
tion in access time due to hot clectrons.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 478~82 (1979}
Functions and Applications of the M5L8085A 8-bit CPU

by Hisanori Hamano, Tsunenori Umeki & Naoki Yamauchi

The article outlines the functions and describes typical applications
of the M5L8B085A, an 8-bit CPU which is softwarc-compatible with
the M5L8080A CPU now in production, but offcrs a higher degree
of system integration.

Mitsubsi Denki Giho: Vol. 53, No. 7, pp. 499~502 (1979)

The PCA 8501 Board Computer and PC8500 Support System,
as Applications of the M5L8085AP 8-bit Microprocessor

by Keizo Higuchi, Masoki Sugimoto & Tsutomu Miki
The PCA8501 board computer, incorporating the MS5L8085AP

microprocessor provides improved functions over the present
PCA0801 while dimensions are unchanged. The PG8500 is a
debugging device for systems using the M5L8085AP. Connection is
madc conveniently via the IC socket of the CPU. The article des-
cribes these application systems involving the M5L8085AP.

Mitsubishi Denki Giho: vol. 53, No. 7, pp. 483~86 (1979)
A Programmable Keyboard-Display LS| for 8-bit Microprocessors

by Takashi Tomizawa, Tatsuo Yamada, Eiji Tagami & itaru Okubo

In recent years, large numbers of multifunction LSIs have been
developed for use with the peripherals of microprocessors. The
recently developed M5L8279P is of this type, Designed as the inter-
face for an 8-bit microcomputer system having keyboard and display
equipment, it packs approximately 5500 eclements onto a chip
measuring 4.94 % 4.93 mm.

The article touches on the present situation concerning LSIs for
microprocessor peripherals, and describes the structure, basic opera-
tion and applications of the M5L279P.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 503~06 (1979)
The Present Situation Concerning Microwave 1Cs

by Toshio Onodera, Tadaoki Shinsei & Tetsunore Sawae

Microvave integrated circuits have become vital components in
communications and radar cquipment. The article presents the
statc of the art at Mitsubishi Electric in terms of fabrication,
assembly, testing and burn-in, and takes up the performance, reli-
ability, costs and manufacturing techniques involved in such typical
products as microwave ICs for radar speed meters, TV satellites,
mobile two-way radio equipment and rocket telemetry transmitters;
as well as thermal heads lor facsimile equipment.

Mitsubishi Denki Giho: Vol. 53, No, 7, pp. 487~90 (1979)
A 16K-bit UV-Erasable and -Programmable ROM

by Hirokazu Harima, Ryuichi Matsuno, Hiroshi Nabetani. Ryo Ando & Kosei Matsuda

With rapid growth in microprocessors, MOS EPROMS featuring
electric programming and UV erasing have established a solidly
entrenched position. And performance is being rapidly upgraded in
the dircction of higher densities, higher speeds, and use of a single
power supply. The article describes the M5L2716K UV-erasable
16K-bit EPROM with single 5V power supply rccently developed by
Mitsubishi Electric.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 507~11 (1979)
Ferrite Devices for Microwave ICs

by Fumio Takeda, Akihito Mizobuchi, Makoto Matsunaga, Hidetoshi Kurebayashi
& Nobutake Orime

Ferrite devices, which serve to control microwaves, have an impor-
tant role to play in phased-array antennas, cte. The article takes up
recently developed ferrite devices for microwave I1Cs, with particular
emphasis on the features, and the result of producing prototypes of a
miniature microstrip circulator, a resonance-absorption isolator, and
a meander-line phase adjuster—all devices which cither are of parti-
cular interest, or are expected to be in frequent use in the future.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 491~94 (1979)
A 64K-bit Dynamic MOS RAM

by Kazuhiro Shimotori, Toshio Ichiyama, Tadao Kato, Shigeo Uoya.
& Masahiko Denda

The scale of integration of MOS RAMs is virtually doubling every
year, and it is expected that by 1980, 64K-bit dynamic RAMs will be
in general use in place of the 16K-bit devices of the present. In pre-
paration for this, Mitsubishi Electric has cmbarked on the develop-
ment of a 64K-word X 1-bit dynamic RAM with a single SV power
supply. The article describes the design engineering that makes this
possible, gives an outline of the structure of the device, and describes
the performance obtained, along with some orientation of future
developments.
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Abstracts

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 530~34 (1979)

An Automatic Control System for JNR’s Kitakami
Marshalling Yard

by Katsuhiro Asano, Teruo Yamada, Tomoaki Chiba & Kenzaburo Akechi

A yard automatic control system (YACS) went into service in JNR’s
Kitakami Yard in October 1978. Like that at the Musashino, Yard,
it carries out data processing, freight-car control and route control.
Building on the technology employed in earlier systems, it offers
improvements in function and upgrading of yard facilities, while
experience with existing systems has meant that satisfactory perfom-
mance is assured. The process of system construction has been
rationalized, and smooth progress in this area was a significant
achievement. The article presents a general description of the
Kitakami YACS, and discusses its noteworthy features.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 512~14 (1979)
Microwave IC Amplifiers

by lchizo Machida, Akio Saeki, Yoshire Fujii, Eiji Kaji & Akira Amano

The article reports on data obtained on the MIC circuit used in
microwave radio equipment, and primarily on the MIC amplifier.
examples of products, including types developed in-house. The arti-
cle presents specifically a 2GHz-band amplifier using bipolar transis-
tors, 3.5GHz~ and 6—8GHz-band low-noise amplifiers using FETs,
and a power amplifier.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 535~38 (1979)

Electrical Equipment for the Hakuryu VI Offshore

Qil-Drilling Rig

by Koichi Fukuda, Yasumasa Uemukai, Hitoshi, Inoue, Minoru Tanaka
& Kunio Takae

Mitsubishi Electric supplied all electric equipment for drilling to the
Hakuryu VI, a jack-up type oil-drilling rig built by Nippon Off-
Shore Drilling Co., Ltd. In order to withstand the severe environ-
mental conditions at its Middle East destination and to reduce size
and weight, the rig is equipped with thyristors having an average
current rating of 1500A, among the largest for any rig anywhere.
The 600kW DC motor for the rig was built to specially developed
designs and, designated Type MTB-800, has set new standards for
international design. The article provides a general description of
the electrical equipment.

Mitshbishi Denki Giho: Vol. 53, No. 7, pp. 517~21 (1979)
EHV Gas-Insulated Potential Transformers

by Mitsuru Shirai, Keiji Tsuruta & Koji Takahashi

Potential transformers insulated with SFg gas have been developed
which make a major contribution to increasing the reliability and
decreasing the size of gas-insulated substations (GISs). The new
PTs combine the manufacturing technology of conventional oil-
insulated PTs with gas-insulation technology derived from the
development of the GIS. In the design and fabrication of these GIS
PTs, the greatest emphasis was placed on electrical and mechanical
strength, and on thermal reliability, resulting in PTs that make use
of polyester film. The new PTs are for use in GISs of from 72—
300kV.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 539~43 (1979)
The Application of Microprocessors to a Fully Automatic
Washing Machine

by Hiro'o Ando, Hiroshi Hire'oka Yoshiyuki Honda, Yasuo Takeya
& Shin'ichi Nakamura

Improvements in fully automatic washing machines have been con-
centrated in the mechanical elements, but from the point of view of
resource- and energy-saving, and the need to handle an increasing
variety of garments, there has been a growing demand for control
systems of greater sophistication. Problems have arisen with con-
ventional mechanical controllers when it comes to functional control
or increasing difficulty of operation as controllers become more
complex. The article describes the specifications, operating method
and software configuration of the AW-300 fully automatic washing
machine recently developed incorporating a microprocessor for
increased ease of operation.

Mitsubishi Denki Giho: Vol. 53, No. 7, pp. 522~25 (1979)
The M2363 Sino-Japanese Character Display

by Osamu Ogawa, Sumio Ando, Hiromasa Norioka, Azuma Otake
& Yasuhide Shimoda

Display equipment accounts for a large portion of the I/O devices of
data-processing systems, and there has been an increasing call for an
input-output system that allows the direct use of Sino-Japanese
characters, instead of the alphanumeric or kana-syllabary systems
used until now. The article tells why the M2363 was developed, and
introduces equipment specifications and features, as well as the
hardware and software realized.

Mitsubishi Danki Giho: Veol. 53, No. 7, pp. 526~29 (1979)
A New Plastic-Packaged Diode for Use in a Motor-Vehicle
Alternator

by Yoshiyuki fwai, Hifumi Wada, Masahiro Yamane, Kiyoshi Ishibashi
& Kazuo Ueda

The technological breakthroughs of converting voltage regulators
from mechanical to hybrid IG construction, and incorporation them
in the alternator have been accompanied by the production of a
domestically developed plastic-packaged diode utilizing highly
reliable glass passivation and having a configuration that facilitates
compact mounting on the alternator. The article reports on the
technologically advanced alternator that was made possible as a
result.




B0 V-V V-V SO PV LD,

V.V
| aq Ve A a4 N4 A L4 24 G N d g

PISMEE DK & S % 5 bic 1979 4 b BEIC4ER B,
ZLTH LEp A Tfex BARR & T € B 7 80 SE%
Mz %,

LHILGETIMVERNE, B B4 ECT L=V b b T
VIRZREELRY, FFICEER 40 ER 0 b RAHN %
HndmlEg (IC) OFEAMMRHUCAY, D8 A1 MR
20 FECY Y T,

COaIC, Ri5E TERAMEE) & LT, R
L ICHHED A ZT I itnc LE Lk,

IC i, 1984ERLINKETFFF R+ A ¥RV LA
YIHOY Yy K e —Fy bk, VXF VI YR
DEVF 2T~ F—Fy %S5 () K& LT E
E

HE T, 1960 48 (WA 354E) BERY = X F v 7'~
UAHDBCEY ST ey T A%, 2ikd S P 98 BTCE
&, BEL, B364E2A, BERE LTRKEL & 10 FEHE
DBEET v v 733, HAEA—HCXBBEHNOIC LAY
Flk, ¢, RCAHDO~A 20 V.. —LEDOR
BIC ISR O BIL 2R, 2M3E T h b & TES %
MAHRET2EMW T, BM36ECTA—HL LTREDL
(IEDTEL 7 b uy (4o IC FE) FWEE% JLiF
BUEBTACR T £ L e,

oD, BEOERERHERORETHY T3,

B L RS b, BERPEEERETFOFE LY 045
EED 5 IC ORI, FTICHEHEITNELORD D FT
7 DOERZ-oTCICHINOBE: Leitke, 8@k
VZte=72E0F 5 (@) ErbBELNE, ICOSEBD
RERTROFBEEZH O TRE EEsTEwTL Ik 5,

o

LA A 4 A e L4 A GV LA Al

SREBEFEESICIET

ZZEERB SR A
UHTHY EFIRABE

4 b ZF W

Zthcd, KDHEBOERCTFHREIN D L) FIRE
MBAZE B F ORI 2 T, DlE & & BITHM O S
NEEEAZLTED 7,

Hiffv v o rRT1ooREL LT, ICFv 7k
DE/PARE—=VIBICDOWTHETE, FHHD 10~15m &
BnEENL kb, 70 E/RERICE Sumic, 2L THE
TED64K By b £4F 3 v RAM ¢i& 3 pm 2352 FHEY
WAy, WCHERBEclBcy 7 7 o v i@z h
TEhET, coEHrtot it IC DEFE DM LR
ThoThh, EEEE SRR RTIOTHY T,

—75, WY, FHETHEIAER Sh, £TE
DEBE, EIHED D av e —4 « v b r—aAiL
BN, RROZDk T 2 EEAE IC KAk
PEXNDIEYEY BEATEY 3,

KED ML, LE64K ey b X493 v 27 RAM
e, FEA ICHREMY, ~427 o ICER3IHET
B0 FFH, b RBECHHEEN V<A D—SE IR
gTh{, R4S oz v 2 v vy Xk, F5T
523D LEBBI TR ERAKELE T,

Bl BEFEEE < IBMERE6MK €y b X4
Iy 7 RAMD LS (BERE-LLEL &2 Chic
ISC TR EUERORZEREA -7, T OTHEE
MK bLK ¥y MMEZTTBES ELTWwET,

COX S5, REABSHNRCERIN s b i
IC i, PEEH - REA:MD T, TRCOSEORERKC
ERIGHABHfF S TE Y, SHbchiesw L, —BOH
WihwRlb & AR LIC B DO C B IR A e\
FLcesh I,

477




stvlFCPU MSLSOSSAW%%&@%

BWOWEA () JH 8 Ewt w120 0ty Y 8008 A%, CHBIL 72D
W12 ETHh oo DI, VEABHOEEREEL L, BT
1975 4Eic M5 L 8080 A (JFTE4, M58710) #PBasL, % DIk
EilBErEc kb, ECR, POS, #HEHIMEHEELOLELT
TVA-p e RESNIBAEDRCETHIHHEhE L 5eR Y,
F DI I T ETIEN D DDOH B, TDORE, HBHCciEMSb
L8080 A l5garic voroxy (IS L &) oHiEE D b
LY Aon—vor BM_EX¥Z 8yt 21000ty M5L 8085 A %
BAFE L7e DT, % OPEEEOIE LIS KD WwTHIN T 5,

2. M5L8085A & M5L80B0A ;m#E:E2

M5L8085 A iF, M5L8080A @ 2400702 ~R u2Fs ICHEWT
HEoktaEE LCER XN D souo RAEEE, w2574 2uto-n, Hl
AB DI 220 BElEAh E% 0uFed KHERIL, HiK, 0k
D 1Eur DA Rt ZRFEL 28w CPU TH Y, 5V Hi—
eV 5, B i M5L 8085 A o S, % M 5L 8080 A
B R-2 & LTHRY . BicaAd ks, M5LB080A iz
BREr BT 2 2 0ici, Co BoMianE & & 525, MSL
8085 A Itk »TlE, 7FLAAA % LI BEwt &AL 8Uwh Lo
J‘{v Sty i, FEEEB D ag5rup ICHITIEI B, FH8Ewh
i, F-a/2 i 25300 2h, B 2. WRT & 5 KRESET, 7F

SUES FIERNTE

& Bp i (e
AD7~ADo X TE7 KLz X U—FRESAFF—2

ALE / \

B 2. M58 iz & ALE OBt

B_]_— X1 ASKS A
T {x» Ag 16 TR L RAR
Vee Ky
% aSLéobs(éZU 8 ( J\) K
8-y b
RESET IN 77 25 ROM i RAM
T ALE} 1 | msLs212

AD7 m 1\) Q

8 F &R )

ADo

3. B H Az DI & HEAESY

LAAR & F—aiz i fivirid 3

TEiICkY, CoBoMngmg 40
£z @ DIL (Dual In Line} fuy-o VCHS(M)'Canu

LB X 5 i,
FoaA2CILFILoR EN FRLR & FoLFILoA THAHD b0
—J {28 ¢ LT ALE (Address Latch Enable) 73

— i : :

+

X1 78y 7 i A15
X2 %‘éi@% 1052
i |16
CLK
. Ao s
RESET IN ST RESET <2 LF
T o
RESET QUT MSLS0S0A
o7l 18
INTR i Ke
Do
TRAP BA S ]\
RST75 IRz INT DBIN}—+]
) (73440 | RSTh -
RST 6.5 VAP WRI™ =i
RST55 ~p5=F sYNChe 77
7ELR) Ak
i HOLD HLDA READY A2
\ 1/0#— b
- - _O_,—_..__

HOLD HLDA READY ALE

B 1. M5L80B0A % A~z & LAMSLB08 Ao Jows A

478 * LRSI EMERT

WhEhs, B3 wiRTksic, ALEEFK

(;\ILD' DA 57 M5L8212) @ 7rua fH#E 50F
: TE5CEEYTR 8Stuh @ PFLa RT3

Al CEMTE, BED 42y Ak L ASICHTE

A8 .

AIS)7 3. M5LB08CA miEEERIE

ADo

3.1 ERHEER

M5L 8085 A, 4~ & (FEHE) 5pmLlITo

nFeuil v+ ED-MOS Jotz 232
RD Crick b5V HE—EECIEL, &5D vMoL

o 10 BRI 18 us OUGEEEE FBIL T 5.

1 Fu 3912 X, 568x431mm? T, F,J _Lick

So XN es tsovaz Bd# 5,700 5, & 75—t

INTA HUEHI 1700 F— TH Do FoT BEER 4 1CHR

sip L, B 5. i 3,7 B OGS o 0 35 DHEREH

SoD i€ Jowo ELTRT . B 5. T/RT Jows M5
L8080 A & th_TEEN I, H DI ERAELEA D
HRICD E BT 5o

(1) PEBHIREE B T8 H: [EH
RTINS B BRI, 1o bs00sy FO-4 D
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HABBR 21207 BERB2GHNIEN S 2208101 & 2007
Y101 %R T a1z EBEMEGEAL 220 EEEANLT, £
1A t52vay OUBNAIGEL T Loza HEHE BT M 5 UF 1
HimBl1-w b+ (ALU) 0)1:[1?&1;3 SR ERICBE 2 ES5EHNT 5,
C OIS BT [ B 212070ty OHABMEZHIHL, 2
¥k, FEHK @%EK;”*EEDT%%# FuF BEICARA X N5 X5 KD
THMARBHER E R>Tnd, chlE, J7 0o 23R ET S
PLA (Programmable Logic Array) #8355 ¢ I X hERE N
7o b O CRREERGT R U Ra—u EF R Bk L < 2,

(2) oowo FEAEHK

HERIC sy s ik RCE#* B35 20T, PNEE 20wo (B9
FETED LS, wazob B 1/2 5 Wm AL TH b,
MS5L8080A D X 51 »owy F5EH IC(M5L8224) PRI L LA

8w CPU M 5L 8085 A p#kfs & IS « IR - Mk -

K 6. CALL m; m, &4

A

4, \/15L8085A0) })7"??1 o Fi, M5BL8224 k) ua5s FCHHEL T oo B
i, M5L 8085 A b it X420
(3) A BBl
Do HITRT %mﬁgo—)fﬂ;})ﬂ M5L 8080 A & bk H 2 MASIEAICIMA T, 400 D Rt
=S N AT . . . )
TRLRANR %y Ty L AL E 2 BRAL RIS 2 2% Fs14u5+, B D WIEHAS 22
F— BN e
s43vEs | WOESRERE ErT Ty 0 DBSE & BRSNS ORUSETH & T T 5o
EaEl fg;ﬁ”f_? ";;’ﬁt (4)  F—mpAz HlEIE B 6 %
7T AR
LU [EIA B WIS 'Y, XEAMIBRCTT5 #2427 OB RRT 2522
S L 5, M5LB080A TR suFduoz ¥R F—2Az X DIFHH]
A L CHIZIL Tl /e, M5LB0SS A CIRTME, 35 R Ll
5093y | {22 8ty 17—~ S5 L j
il 1=;§$ AN NFBCeicky, MSL8S0A DL 5 i uxrs HH IC (M5
; L8228) % L,
: ALUD | e .
7{7//7?/ Mz e AEERIEL= . b (5) A IO Ki-p
e 22 mems| (AW BOBO 1ty DA -t HFOBELHEAT 2, O fi-b
170 | BhA A HIME R o 2 wic, M5L 8085 A ¢it, SIM (Set Interrupt Mask) &
]
BEARES AR F FRLRTF =R 735y 77 RIM (Read Interrupt Mask) oO#&#EMXNCTn 3,
3.2 HYEFTDIIIVS
5. M5L8085 A 0 7,3 LOHE Sowo CPU m3filiety, 51 A€ > CPU BSEFFF 3 % 0—F %
HEY AL
2L M1 M2 M3 Ma Ms
sayoiqon | Tl T2 T3 Ts Ts Te T: T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 Ts
LK _/_\_J_\_J—\_J_\J—\_ﬂ_/—\_ﬂ_]—\_ﬂ_ﬂ_ﬂj}_ﬂ_ﬂ_ﬂ_ﬂ_
po-ns I (PC)n ) C Jweerim X [eocram X Jep—nn X P2 K
ADo~AD 7 _XPC)L I—apa-r) (rerviy— Jmz yreral y— [mi Hsp-uX (PC+3)u [Xip-2itX  (PC+3)L X-_-
7 CALL
we 0\ -\ -\ 1 R
RD
- ] l
e ]/ [
status X 10/M=0,S1=1,S0=1 (OF) Y1079 =0,51-1,50-0 (R Y 10/H1-0.51-1,50-0 (MR) X10/=0.51-0,80-1 (W)Y 10/=0,51-0,80=1 (Mw) }_
7 | i i i :
o o L L .

D afzud &
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GRS, BECIET THEE 48y, DD \EEFEOAMTIEEE L0
T 8ty BID F—2 B ETT - T 8, BILDEFT 11o0 1,
D 1outv1on 2 bIRK 5 2uut1on TH Y, BOEOO 2uu
Yiow & D 3 o0u091o1 B IR 6 sowot1oL T E R
Tnd,

e, CALL @540 a1zJ [M%EE 6. ICGRL, MEERHlE L
THEWT 6. CALL G413, M4t wo—Fo FFUHI LG4 T Jod
S6hvus DWE ((PC) +3) @ BN 8 By bE, 28wofif1uz 23R T
((SP) —1) Ftic, THr 8wt iE ((SP)—2) FHhicatr L, 52,
B 3 A1t DFARTEM (my, my) % 2zt HHE T 5 45 1-F
v BT,

6. DI 1ouotron M) ¢ CPU L, Jodsahyvsa OHE
(PC) & 7FL2A2 WHN LT, @R 3~F % Jz0F THAEDD 4F
Y BEHILEWEEFT 5 0 C D My Hqou i, TTofmSIcIET,
AT X o T 400w 101 THET TGS S B 5, CPU A,
My 100 @ Ty sawodton <, FEARNAEMERMHL T, Zh
23 CALL i85 cd 5 c 2 #HWr L, M 4101 28 6 s0woh1oL T,
B 2uHMoL B8 5 outMon THD T & EHHET 5,

8 22vutton M) TR, Jodsshvur DA ((PC)+1) %
FRLZAZ KHITIL T, 900-Fv 28—+ BHOTH 8wt D 5-r
(my) & FEAL 72D Yy T LE)

v CEMNTE, CcOHRIE, BRELERALT YOI XS
BlIcihn, cOHRARRAHEINS &, CPU IM¥T RST
Ofig a-F BREL T, RSTHAFETL, Jodsshvuz i,
241 THC £k T NB,

(2) RST n (n=75, 65, 5.5)

25— HRARE, Voo KXoT 2055wtk TcEs 4
EBRAT tou T BIAL L RIUEREETD 5, BN, RST 752
— &<, RSTHE5 —FE A INTR #HAL L ) EEv, T4,
RST 75 DufFiE Rof«vd WRETHiD, TR XFELRD Jod5061h
Yus DE % TREICR T,

RST 75  3Cp
RST 65 34y
RST 55  2Cy

(3) SID

HF] 7—2 AJHETC, RIM @i igEfrahie & ¥ ek, C o+
D F—2 L 726~ D TE HICA S,

(4) SOD

B3 F—a HEF©, SIM&SIc kb, CoOlHE b VEwt
T5e Ubwh AFNCEY “L7 R I ytwt Ehd,

(5) RIMangs

Exf15,
A -7 :_A —
% 3vuutron (Ms) ©H, o5 4 6 5 4 3 2 ! 0 7 bl (Ace)
560902 OFE ((PC)+2) % 7KL S0) 17 16 15 IE M7 M6 | M5
A2 K/ L <, $9—-Fu 23—t L_, RST 550 < % #1535
T D DL 8 By b D Fez (1) T FHE
AU D0 LTy BHH LIWERTT 5 o T ST eSomAIRR
2 Aovutaor M) TR, 22 beow RST 7.50 % 2 21588
o142 (SP) ONA ((SP)—-1) % 7 o BSTE AT Ty SO
YRT5T S Ty HE
FLaiz KL ¢, Jodsahyuz
DEE ((PC)+3) o L 8wt % RST 5.58%F 0 IkkE
M ey BT B 2D 4Ty B RST 6.5 T oikhs
ABEWEETTS . 538
" RST 7.5~ 51 » 7l
8 5 ovuton (Ms) THE, 28 7 ’
oA ua DAE (SP)~2) % 72 SID % F O IkIE
A2 HIIL T, Jnds 32 D .
A e J07561925 DPY € 7. RIMA4iCEd 5 74ani—s O
H(PC) +3) OFHL 8wt 2R
ABY VGBEET 27000 a5y RS
e fT 5 o L Eo@Ec CALL 4 7 6 5 4 3 2 1 0 7% 2 Lil—% (Acc)
WEFETL, 5l#>5E CPURm, SoD | SSE | — | R75 | MSE | M7.5 | M65 | M55
my CAREN ST D fr sk BT L
5o RSTES5NVAZ 2y b/ 2w b
3.3 M5LBO80A (zxtLEMX RST6.5M ¥Ry b/ Uy b
h 7 #ERE RST75M~RZ 4y b/ Uty b
. N J
M 5L 8085 A lX, TRAP, RST7.5, ’
ACCo~ACC2N=R o4y I/ b D
RST 65, RST55, SID, SOD o SRSy wrn
LT EBINL, T2
@5 ma s L, RIM, SIM 4 RST7.5D~wF 1w 2IE8RO Yty b
[BEIMEN TV 5,
(1) TRAP SN TFINTF WA 2T I
b5wT BASE, 220 TERCVE 2 SUTAHDTF— &
a2~p HALC, INTR AL a1z 8. SIM@&&ICET 5 vHanl—2 DEH
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RST #iAL D 220 BHl, vFrvd L% ->Tn b RST HEALER,
RO SID 8FD py7n AT F=2 13 7Hasl~2 CADe FFasb~
2ICAD F=32 D Lub HIEER 7. KR T

(6) SIM a4

FEasb-2 OEIIET T, RST HhHALD 922 % tob/ Ytst L,
0 oyrn BT 55 2SOD 507 KT %, 7%260-3 D Ewh
SIS M 8. IR T,

4. M5L8085A (R

8ty CPU M5L 8085 A &, S ey ZUHEMF LSI T %M
WCHER X e, BTFROD R 210000E2-2 v2Fs OHIKE %,
9. itiRT.

MickEnT, £FFE 5V HE—0REEcoiled 22D, BHE
WOMISLIcS ST o c L PR N D, i, H|ILE 2050 1T
L AW EBEAINT S c tick Y, BHERARKCEE Yot 22
T3z LARTARETH B,

TRAP, RST7.5, RST6.5, RST5.5 ) 4 A0SAL R T
2, HPALE Sosss i, B 10 RTFO X S IKEE D,
g, CPU NHicHR»aa i ®FEsh 0T, Hidd
FRiic CALL 5 2 Wik RST gy 2 2 € s MR & LA
o

¥/, MB5L8085 A icfinx 4z SID #F & SOD s+ %k i
HATszercky, HBicd 3 sz EE» bOEMN A SRS,
HEAE voror7 IKED arzud KAWL T, EF) 5z 20T
BT LT Bote, M 11 ICEF F-2 OAHTIFR, K 12.
ICEF] -5 WH JoJs56 OBRE 2o-~Fo—t PIERTS

H 1L ok, HEEE Gzl 5ol 558 » ool
{oaoz—2 [ #E-T, M5L8085A o SID #F I AJ1d 2,
*ie, RIRENZEBRIRSTISHFICATIERS, b 22
—[Eyp BELNB L, RST75 ASETE “L” pn b “H?
v Iz kL, CPU WD RoFrud 200D 20w 23wt b,

—= TRAP

—=RST5.5

- RSTE.5

—=1INTR

AEYFH
000016 L1

RST

\\

7
e

&

-~

AN
N

i

—=IRST7.5 !

RA—pEWH

(?suiz\as—a%)
RST7h & &

002416

002C16

003416

003816

003C16

P

W

JMP A —

JMP B

JMP C

JMP D

JMP E

)
48

TRAP E:A &
PR F
RST5.5 A
-2 —F

RST6.5 A&
P RI—TF

RST 7 ElAa
b I —F
RST 7.5 EhA &
- RI—F

10. #EAMLTE Sndss OREREF

B3 7 —21&

Ay T ey

i { RST7.5
LI A siD
=

MS5L8085A

<—<]———~ SoD

TTY
A2 7 12

11. 3] 5-2 O AMSIF

[ k=EDF I FyTbLob
C 2 fz%
X1 X2 3 E %2_>
—={TRAP
Als 8 7 KEL Z/R M74L5138P
—=|RST7.5 A38 16 ~
EHAHATIL ——lRSTE.5 ; 11 8
MOsrg R | A= LSI l
~sIRST5.5 ALE ps2 | | % R
5.y F CS Alo~Ao A7~A0 CS
—>INTR o pol ROM RAM
M5L8085AP 8 M5L2716K M5L2111P X2
RESET DS1} 8E D7~ ; —
L5 A READY N ; 8 P OE D7~Do 0/D Do~D3
7 M5L8212P b -
= KAH —=|HOLD  AD? IR 8 RD +s
SID § 8 s FAG
w511/0 ADo J]
R b | ]
sop_ReseT— ( 7 @
WR_RD

L

RD Wi Do~b7
RES ““{isigossap CS
PA____PB _ PC

Al A0

{s

s

NG L S

® 9. M5L8085 A it X% 2fyoavtia—2 HEnkH

8y CPU M5 L 8085 A (igak & I - IR - 4K + LLIPY

fie

 ofER CPU icdaiA D 25T &
h, CPU R 12. [wRd 2o-F
p—b ICHE - THEFTT 5,

28-b Ewk DA, CPUR
—ERRC & e SID T b 7
2 BEGAS, HEIFEF] Ly b EEHIL
BET5, T, Abwd Eub @
GELERRL 25,
wl 2007 T Uku b LTEL, B
R TAER X b, FHO LI
eI, EF F-a 2IEK
FALrC LHAREE B D, £,
CPU 7 p sl L CEF 572
AT ECEd, FERERFIECT
JLBEERIRETH Do

SID, RST7.5, RST6.5, RST
5.5 AJiFiIcowvTix, RIM 4x
LEREFTBECLICLY, AJE
BOWRRE PF16L—2WICHEAD

RoF1ud 2V

481




LR 2R

I

RIM# % %1
E

3

NO 4@ 24— by bER

YES

RFfELERE

B b TR E

<t
YES
?

RFELEIE

RIM& &

N R
O Zby T P EER

T S U

RST7.57Y w7 7057
Yty bRULZRS

RET

12. EF| 52 QB Jods. OEEE Do—Fe—t

3 C EREIRD &Y TH B, RST75 RST65 RSTS5 i
A% 220 BHGTC, HRAFEFIELTBIE, Chbo4TR
1€yt DF—a AT -t & LTHHTE S, A3, RST75 AN,
ATHEER “L” AL 2o “H” A L L2, WD Su.y
3 20w BN ot ¥REDT, T ERDEBSRIMATE LTE
AT&5, ¢ 3957 2007 W&, SIMGHOEFICLY vEyp X

N P o 8 P P8 P NP 5 P PS5 P i e i

482

b,

MS5L 8085 A peuds Hilik, BImxhxRIM, SIMas %
T, M5L8080A M 7EuTs SR AMfE 2 5 5 28, M5SL
8085 A IFH w27 s DBAFEZRA vornzy & LT, MELPS) 855
027 tuTs B MELPS) 85 521 1—5 B EN T D, ¥,
IR 2256 O A=Fox7 B, vaboxr © Fhudod KE, K-27
v oyl PC 8500 % i+ 3  Lic & b, ZIRME vass FFER
MEEE N3,

5. ¢ 9

2420030 2—2 &, BHCREED n—FoTys OB EMAIC E EE BT,
ZORRETH 5/ - A - 0w LI 210000Ea-2 0BV T
WOCAREL & 3 X 5 AASTEHELo205 b, HEERET T
AL, —FEENAND 3ubi-z OEAY DT[REE Uik,

B, BFEINTWD oqonaota—2iKlE, 200 A»RD 5,
124k, CPU (Central Processor Unit) E#gE & #¥tEfED — %
1 ~% 557 WHEH L 7z 21203 0bwY ZHUDICH 797 C 212000
Ei-z ZHERT 2 d0TH b, fbo 104, CPU HEEED Eh i,
ROM, RAM, I/O fi—+ F% 13,7 KR LZ 1707 212000E
1~2 TH b, AiEl, 4twh, 8Eub, WBE,CPUDITEL ty
b ROMAKICREENS X351, F—2 OUEK)SE UELEE OE_L,
A OFE, HIASBREOTIE, 132) OFEEEEL LTHEET D
DTHY, HFEE, ROM, RAM FRo#ikefEihs sk
ko BERL (a1e, 2urL 1/O, A/D ZHEROWH, E2) *
HigTdbotdhs, chbld, #HELCE#ELH 0D, ToHWE
THHABICHIETES L5HBLODH S, ThbdD 21000k
-2 BRI EKEAL, BREOSETRS & kb ichEcHS
drickh, WROAE svta-2 CHEELELOIALS &
WaER e+ 5 C LTk, SF OWHCERT2 X5 A ofuh @
EHD TNE EBAREOFETE AW EHEET S,

A3k, SEBF%LZ 8ty 21o0Jotyy M5 L 8085 A
B L BRI D W-CREER D M5L 8080 A &It LT, *lfE%
s, BIEEEDISHIC DWW THEMN L,

=

% E XM

(1) KB, #HFo, K, LUH, &Y Z2EERNE, 51. No.
3,p. 192 (FE 52)
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st o7ty JRF—K—

FFURTL—A 2572 —X LS|

L% A » &

1970 SEIC 1D T 210070t ZICHTH b Z ORI EEZ L
W, vMo0dnteY OFRBE LB IC, 21o0Totet DEIFIC %
FHELWELRZETH B,

TUAD 21o0T0tuy FAHIC twi ik, [Hil%h 5.7 g0
BrL~8, RAFSAA Lo bDTHo s, WECEHEDOEN
A LS SRgExh 3 X Sk oo RITTH, CRT 2—zfn
 20wCT42o B EHEHECEE R R 50 & 3 2 SR O il
BIlEE ovgud kb7, Wb 2 E eI LSI 25 HB L T
v 5(1)0

LM T 5 MBL82T9P &, nyeoin zyauy—| ED MOS
Jot2 % AL 2 RBTHEH 5,500 o Eisa R uE LSl ¢» 3,
Fifi- F EFRIEEERFo 2 8wl 212000E2-2 02T DDD
IR IC k LTEE X M,

COFSCTHE, 21o0Jotey B LS o8l ¢ M5L8279P
DR & BWVEMDE, ISR DWW Tl B,

2. =4 zn7atyHEBA LS

B 1. & 21200082-2 va5s ORERE RT. Wb E
IR IC i, B s ol E h A HIN D 20w oE3L-2  A2F
548 BT, SSLHb MSI g5z @ IC THoke vM203ut2~2
BEETBIDOh, RD 25,7 LT, JOF-t ® a10 & LI
EY AT Cl A G AtED B 3 IR 1C 22 MOS LSl ©o<d bhd
Eo5Ch-7% (1. 01 SgRclEIhe®y). chooICi
FIER 2 HE oubo—L T 5T TRV, v17000E2-2 02
7o DPCTHANZEEE T 2SR E b O T, 2254
DA - WFBEFERESC Lo L L2 b, BpizEIR IC 21
T, DowEF«2o A SRR BRI B A BIEBEED 1ua0
2L o N—-Foxr TRIET 2 &, CPUR/NBlLEhicicd
Db bTRAKEL D ICHBIE L D, votozr OHETRE
BB O R & A CREMICUBEIRAEE W o 2B 2 e
5DTH5,

L7a# T, 921200uta—a v25s &EE/NEL - BHEL LS
LRAE, AUBBIThThcEHO fuarz-2 A LS 363,

FhAZ] 5L
ROM | | RAM | i laoha-3| jyos—t

! - i

| ! @

{ * 4

bo[eru] ) _ N/ !‘

! ! H g F

e ] [omal | | [useet] [l || cRT

1Erra-g| 1N Z 4210 =] (os75-2 32 =2 .

[y spmpvpney sy ’/}ZTA
4 a2 : ISR
1 1 }
" [ N EGPEH PPN e

Ti2Z {5722

b5 ate-7

H—

B 1. 29o00ut2~2 v254 RHRE

* AR AHEWERT

ROl HE M- H R EBET - RAR E

RS LR B ICE 52 (B 1. S50, c ofisce#s #
= FEREBOALDO 1oa2:-2 FLSI 3 Z D 1 0TH 575,
2 CRT a5 b0-5, 20uE5<22 avto-3, WEEM Jotaraw
bo—3 & EC, #HERERET 10 IC kiclid 3 e v #RHE Tl
212070ty ZLO L ORL AL v,

3. F—-AK—F7F4 2FV—-FLA LS

3.1 =
HAWINE & 910000 2~2 0256 DAMNED & LTX bR
DR F-h-F & LED 2 EOERBEETH 5, BRI EHLT
W - F SR L - FEHL TWw 3B, CoHE
D f TRHBEROERIC 7p2Y20 BH L0083 HETH B, <D
Fpalivd Ol & $— BYEOBEORAN RS £ O 0-y o HEE
EHESRD b vobnzy X D DEHD p~Foz7 CLABIE NS Z L DIE
55%h ok E LED Z ¥ OFSRERILEY, oM RT
FTFH5vbW 3 41Tz, ZRGXBHCLIER, TODOER
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53 CERECHR<AR, chERBEEL T WRITIcERHE b &
WCHAT2HE, F—aHEOBRECIZERSZ C LERLTY
%3, M5L27TI6K OEEBRARICIZEMNEE hvt T35 -1 X3
CERBEHTF o AT RE A LR,
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HECK 3RS0 ZETIRE 6. 2k, Thbbd Ve, Vi
DI K E RIE ORHICEIVEEIRND L 5 > TBNE C 22 H- T
Bl iy oTth sy,

4. M5L2716 K mIEFRM

EPROM icixifiH o> MOS 47 [ B ic M3 5 E#EEHE 0 i hic
ek G X B RIR B O S R IC 21 3 X 5 2R flic R ¢l
bR WHABEET 5,

(1) Jodss Ehi-i@ORes

(2) #AZL, HECkIREOH

A E N EH O RS 3 FAERERD A2 505922 @ Jubo
“WI-FCEERHMT2c e X I e Cfd c e TR
BOD, EHREAE, TERBIC X 35 E R 8. iR,

CHICk B & T0°C CBiVe X ¢ 2 BATEFM TR 100 FEL v» »
TR L A > T hEHA Lra HER L - 2 #HE X
N5,

HAL OB LI LT fwbivoboy KX % oyau BLIE
DGR rswbos i X 3O ZHEAFREI N E 259, L)L, T
HBER D #1100 B hiR L cREEAELRBHIhTwA v,
HECOWTEENRIC L 3 BERE L b5, EREOENRE
FHC X > THHERHZRE 25 ¢ BRI T3, La LA
b CHARMHER AL (B 9. 318), s L Ti+o%k »-
Ty BALTWS C e bEEHRECHECA bRV,

<%£%ﬁ@ﬂi,%%tbcﬁ§3>7&4%
ARG, 2emBELTE 2 A TITo 1,

NGow P
T

EEEER (min)

0 L ! ! 1 I |
0 20 40 60 80 100 120

matesid (h)
B 9. Eyigpiastic X 3 HERMOZED M5SL27I6K)

—_

EPROM otk 2KEwt, 8Ktwh, 16KEut BT 2
CONEAHLEBELEOET, HJHALHXOMMEE, o) REEHio
% H, HH 2o0-m0d DFEFEE o 2BHK X - TREMCEEL
TE&o LLAENED “BAR" LS TECOBEMERECE
G 5 RVERMREOF b s S -Cithd — o EREY & (188
ERRCLTw5, EAFREAS, FHL, HEOHEKRET X5
2 X5 IKEBETIBERD ) LS ERE Y ROMETH B,

5.6 ¥ U

w®H J0d5457805 & LTiEE & e EPROM 1% o i3 X
ETHTOERE D & CBRRELTOIT & L ERBICREL,
AEY DL ODNHICETREL T &/, e & bic EPROM kK
ST AEEOERD “X hEHT, X hARART khiived,
LR EEER” LEABE L > T 3, SEBEFEIhL EP
ROM Bz 0BRCFE-72 DO THVEEXHME LT EE 0 LED
NBe K5 VBRI o257, OREIEA/HICL, Jodss
XOBBTHERALREOEEX F AT LS HTRER Mwh T
2. TOV oz Ayt & HIIEELTD Frwvalvzg, POS,
HEMERE, ARIERER, SERERKES &R R 5 HE
FELTN3,

SHOBE L LCRMEEEYETE €5 ¢ L AL —~BoRERL,
SR XD B C L, RUX VRO L 20y--cud HERHELT
LR EEDT NI S,

e 2 X ™

(1) D. F. Bentchkowsky : Solid-State Electronics, 17, 513
(1974)

(2) R. Kondo et al. : IEEE Trans. on ED, 25, No. 3, 369
(1978)

(3) R. M. Alexander : 16 th Annu. Proc. of Int. Reliability
Phys. Symp., 229 (1978)

(4) KR TERAEASTH, 2-111 (7 52)

(5) R. C. Dockerty : 13th Anu. Proc. Relability Phys., 6
(1975)

107
10°-
~2716K{1R7F)
Lo’k SBKEy b (187)
2716K (FEHE1E)
8KE'w b (FE#EEIE)
= 10%
&
Ray
H o100
10%-
10'+
100 400350300 250 200 150 100 38 (°C)
1.5 2.0 25 1097 (K}
R 8. f& FF 45 #:
490

SRS - Vol. 53 « No. 7 « 1979



84KE Y 5(FyIMOS RAM

OB ORI FE MET - 0 R R Mt - S B E T -z B E B

L £ & »° &

MOS yxy OARERIL R EEbE, HE - SEmE OB Bk
IoTHREELWEETHEDLLNTE TS, MOS 4xy O, 4§
IC 44Fz2ws Random Access Memory ((D) RAM) fE3ic DnwT
oL, WI0ERDOILoH bEIECHTT 1507 ¥ b D Eut
BREEE2ECABHIML, —F, bt LA DD 7obz B
HEBNOHE, oM B0 TFETEHd LTw 3, thik
L1y b2 RT3 FA12 BT 6 D 285490 Fb b 41H, 3
18, 28D d1F2ws B & T 2BE LR L, W Az— OIT
Hfli, v1n DRARIEERAREL LA Bkt Lo TH b,
HIETE 16 K(D) RAM TGO 15 2 i, Ficix 64KD) R
AM KB Hbbh s L LTw3,

64K (D) RAM (x, BE%24%16K(D) RAM [l 12V, —5
VEBERZHEHL 2D 0L, ZTOMEL & ORERL TV, -2V
R WAL CBOCREXNER, SHCREROELEX DD
B A& TTL guwy LML 5 VE—BE-C, BB RES
16K(D) RAM & Fonufz4JL ICh 3 X 5 & HACHEgEsEs &
NTnb, BB nTD, COffiveT X LEEFIOKIE AR
EEEHI, S5V E-TECEET 3 16 Culur—v KX ik
64K (D) RAM OZERb % #0 T & 73, T DAV ZDFRICRD
L7co &RECHR, Z0ORSROBERV 5 VE—RIRL % ERT 5 E
TRCER L ATNE R D b o A HBE LozRE o i,
EDIFRFEL, Th BN AMRICOWTOEN*F .

2. 64K Ew b #4052 MOS RAM 035t

64K([D) RAM i3 3 fwr- & o BB DWTE, BIFEs
EHTCHR® b 5% b 7a4uhn @ JEDEC (Joint Electron Device
Engineering Council) 284218 L 2 16 K(D) RAM ¢ @ U Awf—3
T, OPu#F pRLaAly Ar T 5 ERIEEHEL LT LRT
ko LL, AT 3BEREL yovwya X, RUS LIEE
ICE RS RooA172 BAL Ves % AEYFwT WEECIEET 2 b, &
LAREMEMN: LB, TEEAD I 280X 5Kk
PERRETSH YD, 43> TEEERRINTwRWRIAKCSD 5,
2 CIRIEE WATETEZE, XU 16K[D) RAM tFLAE XD Ky
T I 4 fEDTHEF S -7 64K (D) RAM % UH 32 2 b D~
OEFFHIRET D O, RO X 5 A BRHEE R I CHRICETF L o
2.1 Hafti

64 K(D) RAM o@litti %, Eicib<k X 5 KHORS &,
FNEEET B DHEIRE > LIRD & 5 KFREL 2o

(1) JEDEC OffELTw3 Aur-3 & £ BB OEM,

(2) S5V B—ERHE GEHRERN Vs & 507 L CF8HE),

(3) &K poea B, 1oL BH : 120 ns/230 ns,

(4) BRAHEEN BHVERH 22018 B : 200 mW/22 mW,

(5) YoLwya A 1256 yoLwya,4ms,

* LST ff%E toa—- ** LSIBESE tos— (CTED

Y2 . /|
Vi Vs Vss
Cay Ot 160 vy NG 1 1613 (v)
Din [ ] CAS Div [ 1 CAS
R/W [ ™1 Dour R/W [ ™1 Dour
RAS [ 1 As RAS [ 1 Ae
16K 64K
Ao [ " —1 A3 Ao [ - 1 As
A2 [ 1 A4 A2 [ 1 As
Al T 1 As Al [ 1 As
Vop vee Vop ‘
(z2v) 8 o 5y (sv) 8 S A7

F 1. 16K ¢ 64K g1+z.50 MOS RAM o ¢ BLE

(6) @hEighEx 16K (D) RAM ¢HL®, 34bb

(a) Y=F4q1oL, P~U=31 4100, U=FEF4 27151 b BIVERT]

fiko

(b) Y—FqoL & 7=U—31bq1oL T T J8)F07 ZEWEE

BN Fes ATIRT & Fiz HIJIEF DI {37 FH 25T B,

(c) ~—Te-F BFn Ak

(d) RAS #uy-yoLwua Ak

(e) FTRTOATEFREATIFET TTL 108540

(1) HISTFREARC, 3HEZHLZ TTL auis1IL.

(g) 7FLa AFID wugiuoz HFROFH,
bW, (L)oWARE L kKikLick 5 16K([D) RAM ¢
FHEN T 9Es D Vee (5V) % 7FLaEy A1, 8EL D
Vop 12V % 5V Kkt 22 :TH 5B, 7FLa ik (6) O (g) T
KI5 oauddLoma AR ADT, e Ccl6K 04fEn 64K
Ewbh % WA~ T B ERTES, (2), (3)ix, K12V FTH
YEL CTwic d1Fzwp MOS RAM 2O R 5 &, +abbER
DEEFTOREE, RAERIL L, St BECREL DD
THB, TOHEEHER I6KD) RAM ¢[FL Aur- i 64K (D)
RAM %W T 5 € & EdfA TR E RENTEETH o 2. THIC
DWTIEBIT TR T 5, mAEBREN (4) &, *EVF07 BEE
T oRERA t—o Bile I6K(D) RAM rFEZWLEN T
CFT2ERHERDLTC, CHEEHTIADICHIEL 2 41F2w
sEBbE, REREZERT 52D 0 Fu7 #EEK otz WER
Bohico (5) D yoLwys FHE, 16 £y @ 4K (D) RAM 3
64 yoLwya,2ms, 16 K(D) RAM 23128 y5Lwsa 2ms TH -
R EDHRAEBELLTE bR AZDIDTH B, %L 28) F
A% 16 K(D) RAM X h/hE LAWEDIC Youwua K%
4dms ¢ L7, chix 4K, 16K g1+z99 MOS RAM -0 b
b Juez #Hfic & » THRICREE N T B, D 256 you
wia HRBRDOEI LI BERENL, TEALBR 2. KRLAE LS
i, 128 youwya HRTR, 512D £or YoLwoared E—HRiC
[ 2HIOF] F0-d KBETHBOIHLT, 256 yoLwya HRT
X 256 D £ YoLwyarsd & LR 5o A G RBE L &
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256X64 AEY4IL

(1/2)3 Fa—&
266 v R Y TlLwiaFe S 4
(1/2)31 Fa—% 1
. >
1T 256X64 AEY L 4
5 -
= ®=
| .
& 256%64 AEYAIL é
(/)3 73-% 2
256 A YTLwiaTrT S

(1/2)3) Fa—4&

256X64 A EN AL

(a) 128 yoLwya
256128 XEY &L %
1
1T (1/2)3) Fa—& g
e &
:ll 256y R YTLwiaFrS &
& (1/2)3] Fa-—# A
H
51
5]
B

256X128 XE YL

1Y —y— 7 F&
)3 JEE—— VS moRYys )y
'—'—F‘);——/ = /l‘ﬁ —
e —
pIEAR

3. eyt DOBIEHEER

(b) 256 yopwua
2. 64K (D) RAM o 7., Bkl

N, DT FoFh1d B/AEX LT HT LR TE, TRHEEEDN
DIERBEENLE»bTH B, (6) ik 16 K(D) RAM 0 HALEE
ELTHI AN NS DTH Y, thbick->T 16K([D) RAM
ReBgx ik va56 B, B LA EZDTEOTWC—BsC EREHIE
FABCT HC LHRTE B,

2.2 S5VE-ZELD#HAL b

64K (D) RAM ch S e, 2HFED d1TzwoEY el I 16
Evfwr—o Kl e e 4K wi (D) RAM Tl U » TR
h, 16K gy (D) RAM T2 [F fypyoy BIORMA L & bicE
BLlibot, 4oL AEANATEEBETFORDEMEEL LN
Tnb, Ll LEUEL b OFEH UEEIRED T/hX w2335
T, TOWMDBEERZBREUMET 2EEREL tuaryT ORIHE
FALBECH ok, COT LR, BED 5V1t<’~—@7‘<% 7 &
BV L FA2 B, tozrod B, IO oo FeAEIEER
BHE Nz,

2.2.1 A4 RIBE

64K (D) RAM icfFf & e Jokz i 16 K(D) RAM THH0DH
% 28 Ryzysoi—t @ n Feuty MOS LSI Joez O, Bo 5
SAvvay TS L 2 HMOS (High Performance MOS) Jot2
TH DB, FoI MHOKIS0 % %05 eyt HEX R 3. 0k
SKEBENE, K3 THELIRyLYay ETFD o~ fiRE, Voo i©
BB LRy L HEREE SN, v icHRiEiocn o
MOS ¥ 3usul OBMi: o Tnd, CDL S ARG CERRY N

492

Voo
-
?’ w 7k
;b
® 1 = Qs

= .
W
D

Voo -_D___/—_—
& o
IE

L1 M|

# [os

B 4 o-F HEEE)EIEEE

7o 0—F #i% Vpp Ll EchiF @R e, MOS I ausfut
it s BB (I ) Bl e & ¥ b 8%
Voo IC FCRET 2 RB LR L #GE, MOSTE Jusut I
i, Vop OEMAEFEALEH, —F, MOSE au5u4 @ ¥t
LA T B bick - T, 16K(D) RAM izt A AL

B EAEHREIND XS ICh 27,

B4 &, o-F ESEBROBERKTH 5, J9F+—v EBT 5
v¥2a Qs FEHRREIC L, BEEED CESR W 285 L5
DR “Boosted Word Line” & LTHIGNTw 3 d OTH
Do
2.2.2 ®ryr7y7HE
16 K(D) RAM ©ix LD vozrud OEGCBOBD 64 fHD 1t
Yol AR IR Tw3, 64KD) RAM ¢t [®] 2. (a)iK/RL A& X
5 RHERABAAETDH B85, BiCRA_Tz X 5 1C, FoI912 D LiH
TWEN2/PXL T 520K 2. (b) ORBSHRHAI N TDk
¥, LED tuzyud OEFRICE O B O 128{HO xeyen HSER
hac ek, Ewt BOFEL xeyteL @ MOSHEAROLR
6KO) RAM O X hkEL Bofko COADEROFH LE
REBNE LD, Bz UDLwyaryd DEEET—FR LEEARTHh
EHbh ok

H5. &, coknicHil  FEEh 64K (D) RAM cif xh
7e tuz UILwuaryd O HEEX, 6. B2 DHWE 21207 KTH
5o 5. LBWT Q~Q 1T 2Y»T20w3 KL & o7y,
QQs E T D 2YwToawd BEMEILT 220 DEKE) Fsuvan TH B,
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Voo

[ be | -
Vop
7—Kig Y Fa i ] YFe—2 g3—7—F# Q1
(G é3 B B
Ey bR ey b i) > OFRIREE l——l lr—————-\ -
[l R Q3 Q4 e ’ I T
Hlo | Q Q2 195 Qo] vss
! I ! | --Vop Q2
I {98 ; Qu Qw0 _L
g : \ i e ; = Vss
| VDD} ! L Voo ! ==
XEJEN ' FITen (a)

#1—[Q5 Qs]j—22

5. Bz YoLwyarud EIEEK

w_/
b2 : /

$3 = -

Vop—— '£ -
$a

ey bR

V5G we

‘s /

6. LU YoLwyarud DEIE a1

F—5 OB BT, tuarod BED Ewl #3131 Vop/2
DEHLIC FyFp—3 TNB, F—a DFHLE, o-F & dz—0—F
AT ER Y BORD 5922 Qr, Q ZEEREICL, Qs Qu
CEBINTAZERY Col BICEET L X>ThIN B,
COBRELD Ewb FUCHEL MO RENZER, T 61 %, HnT
e BT LT Qs, Qe WX ¥, oyl Q~Q 2iEMELE
BTl E->THIREN %, 20 ¢ #5 y57+—0 [EBZEHEL X
& Ewh BO—F (H LA @) % Vop - CHEEL, 20OEM?
AEVEL (B Li da—t) KERT. o-F $2EMIE Vb BlLEK
FCERoTnwB e, MOSTHBAREQ, Quix, E3. tRL
ZLISICn {2 HLCrBaDIL, TOT LAAEEE A>T
b,

tuarud DEER, tsuvag Q~Q OEHEEERES, L W
BEDRIGH, ¢1, ¢ D a21z20d RUEERD By ARSI
CX->TREIND A, EBREROFHIL, Az-v OERGHLET
NOFEETZTC » urpor 2EAT > TTHRICKE

64K twhd fzyy MOS RAM - TE5 - Hilll - ik - A% - {2H

100-

AR 1B (A)

HARBIE Ve (V)

(b)
R 7. HAENRERR(a) &2 DR (D)

(T 2T ERTER,
2.2.3 ZERBHORERR
ke (D) RAM T, BEN Ves & 707 AP LE5L 5D
BUSE-CTH o %28, BEOSVILE & b b D Ve BiR%
WhEsc R 4KD) RAM cEREINE X5 Roko SVH
— &g 64K (D) RAM OERF L LCRIICEIEZ i 7542 ¢
oAby B TMS 41649 1, BN ZAE 0, 2 F
w3l ETHREI TR, LihLEHTR, ROBHER LIER
BARABRELEL Trod L TREX €7,
(a) AT TORD pudva-t KEDEFOEAR
(b) EHEARZE X ¢ CHEHIEZEA22 L DL, Put A
BEBLOxE, ity ® MOSBAREOHEZ/NELLAEA
N LB EFEE 2D,
(¢) LEWEEEOERHMBEHEPELL,
MKRER/NE LT B,
7. (a)iE, 64K (D) RAM 0 557 RICHHl X 1 7 R B T8
A¥BERLADDTH S, Yod BIERICK 28 8MHz » { (4H)B
WREFES 105 C2ALT 50822 Q @ F~b, Futo & Q1 D
V-2 KEEE N D, TDEF Qy Q OEFMEHIC X » TEFH
Vep SiFIC “BRADT LN T, HEREH —28V K HEET 2,
7. (b) RERCRHIBT b 2 HH L TREEOBAGZREZRL T
b, FEMTEEEHR OV D & & OFEPEHREH 100 vA ICHRET BT &
XY, v— Bz TocmEcs, B REAROERED
BrEREHIAEATD 500ps DITIC & o Tn B0 T DIERENFELE

L 2 EELED
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B, fosfrudfal 4 EROMEICERL R, HHENZ 25
mW LIFCdH 2,

3. 64K(D) RAM i

® 8. i, &L 7z 64K 4Fz0p MOS RAM o BHEHLRER T
HDoFvd DKE XL 6.96 mmx3.87 mm, yeyt) DA E XL 190
am? T, T Fy7 1€ 65,536 {0 eyt &Y 12,000 fHo MOS b
5vp22 BEMEIN T2, BEET, PRICEE 2. (b) TRLE
X526 lD tuz Youwyaryd & VOS] Fa-4 2%, £ LT
k3D D 256 x128 {0 yeyen AEEET N T L, EficE
8D FrLafwsr & 256 ADTT Fa~4 25, HENCE arzu4 FLE

® 8. 64K 41Fzus MOS RAM o FEIER

RAS

CAS

Dout

40

20

Iop (mA)

& 9. 64K (D) RAM 0 BiEWTE

494

% 1. 64K (D) RAM phEge—%

i i B 65,536 FEX1 €y b

jud il # i 3pm A~ o nMOS
F > 7 v 4 = 6.96 mmX% 3.87 mm

* A + 4 = 190 pm?

i3 i & il 5V

A H v o~ o TTL, Hidi 34kifE
+ 4 2 A F 4 4 230ns

T 7 & R X 4 & 120ns

=] k4 kia Pl 200 mW

Y 7 v o & 2 25%6 Y71y v s/ 4ms
¥ R OE it B o' B M 500 s

m#g, AHIIHEER, SREAFEREIEE SN TR

K9 1, BB ERLAEDDTH D, MBbT D €Y W&, ¥
1ons1s 230ns, Fotzass 120ns CHER T2 & B DD B,
#F L. ChFL 2 64 K(D) RAM ofEfaE—%E%7Rd,

L P B

IC, LI mBist HE T L WllE Tl b CE T 228, FHiC 4

) BFCBATHE, ZRREALQDHAMSTH VAT EAL T

L0050 EEEECHD, bFH 20~25mm? D Y37
wl _EiC 64Kty | OFLRERE W ATRER : Cli o - &7z AT
Tl 2T L 72 5V MR EWED 64K ¢ (D) RAM 12
WTiRk7z, 64K tyt (D) RAM o fsER25E 2 T ClCid, Eo
1 DR, yovwyatron & 1~ AL A0HEI B VS0 1LD
R 25 ¢H 28, CCPERONICE 1-Y, ~h FEIC
L 2B 2wy HEE D, 64K (D) RAM KICEATZC kiCk
55,

% %5 X R

(1) N. Ieda et al. : 9th Conf. SSD, supplement to J. Japan
Soc. Appl, Phys. 17, p. 57 (1978)

(2) TiriEs - ZZEREHER, 52, No. 4, p. 269 (8§ 53)

(3) G.R.Mohan Rao et al. : Electronics, September 28, p. 109
(1978)

(4) D. C. Ford et al. : Electronics, February 15, p. 141 (1979)
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2 AR XY DR

L& & #» %

FEO R RIS BT OBRIC s wTHE $ LW iEd %
FTwn 32, BHLHE 256 REMAOESECANE % 518, IT0fH
FERRE L, BEADEMBO 2y 2BEETE, COLSE
T RAVEL - (S OTRE 1O 15y TMEX w5 C ik
PREECH b, EREE - EiFEE MOS ey €, B Aqf-54
) TEELLTERINTWEE, chbilfei 8y OBHY
IRiC T, #ic MOS s1fz00 RAM 17, A&E#4bIC Xk 35F
BV w2760 TOMERE /fiks L & B0 e X b, KEAH
% HDBICE Sk,

MOS s1¥2w0 RAM OB 24E 0 & i 4 fEOHIGTHREL
Twd, TNR, FA12 HUEIBEITOESE, Aa—u ORIML, Fv
TORBICE > Th b s bDTHERY, Kichcnk
5 RO L MOS d11zmy RAM i€ 2wt 25 TT, BT
DEERRIE 22y OBEBHEITC O TREEINA 2,

2. EFEE-nFrrxloyars—¢
MOS #5& DAL

EERE MOS RAM 0Bl AIARIC LT\ 3 5412 Hitsid, HM
OS rffa T 2 IHHE DA % n Footl w24~ MOS 8
#ETH D, MOS 41Fzw0 RAM D RICHEERGREE Bic LD
B, o7 #O vyous—r MOS Hiffz v 1K ot FFTd
27, Bk n seutn b e 1 tsovzra+l #4802 8L DERLN
ZFAIC I D 4K Ewb ~, B 1 psoyzatl OLXMERE L 2
JEZiETR vy ovTotx OBAIR LY 16K Byt ~2BfTL, BEn
BIRBEDER &8 Frotl F5uv22 % & £ Jotx HifoH
Lickh 64K Eup ~EBFTLDODOH B,

nFeudl L CREZFREFRALADR, BEERZ 2olC LT
v v FHFEE & BRI 3 2 BINE LB T 3 @, REE

BLABEOR* - B R AE —** - 5E N B BT - A AR CE U

b Jotz RURLRD 2 [@&&&E vuaodota A L n FvouiL
Y3~ MOS LSI o #E TR —# % B 1. 1txd,
(a) ZEILIER BB fa-u KIMTL 72 b 0T, BREERO
220 Ehde BILED fa—u X, wruvar BE 20 CLTHR
D CFy 2754210508 TIMLZENW TS, (b)) BELEZE vz
I U CIRBEHERRIRICH L Footn KX 2IRNEHRLS D7D pTE
T EMAL, 2 OERcHEREEIC X ) Ev-EEE2 Bk
Licb D, B LD R X 0—i4328 vy ou TR A ICER L 7%
WHEIC A 2 O CEMO B2EM R X N, BRI RE 5 #60 fa—
DRREEGHICT 5, (o) REBEEBER 2 57— FEMLE
ERL, BIELE2BEOZHE v B VK5 7~ BEEXE
RENREZRL T B,

BREME Jotzr 2EMT 3 1012, BB R IES 1 (1) 18
LTHR T EREETH B, 820°C € SiHy ¢ NH; oKHLBZE
Kb EHDHEL 1L,100°C & L2 fT-oc22{bE%, #HEm
(111) o Bk ooy BT & FRFC B B L L, W55 O Lg% 1
LD, #RE2R 2. IK5RT. You W OFE LML it Deal-
Grove @ &5 2 LB EM EIND et V2 (e =FE{LIEE, =M1t
) 1Ko T3, ZHECHERN 2,123 (z,=f{bic X
DIBFEL 2 LBE) MR YILoTwd, FLE%E 220 I LT#
BT AabbBNEE ML D & EBEIC X b o) ERICIRE
b 24, CoOBBREINELETIEREREN D, —F, St
RAEEED 220 & LTERT 3R MEOEI#BE LT 20T, o
you 2 & BILEOBMEEE O @bickdd 3 220 B ok
Fv{bEprBEThE, DRI IELBEER TR
TE, BFOBMAT CEL Aa—o BEOR O A b b E L
e B2, X Y BEBERIES T3 B0 bic T 3 220%)
REMET 2T B3390, SBRBLOBREREL T5CEl, <
20 & LCBEAGLERE M 5 ¢ &% Ahlc 3 3 & FRRC,
FIURE T EILKIC X 3 )00 HER~OBIE T D b O b BT

L. n#poin vyouf-t MOS LST o i TRE-H Dl

* LSI fA% tua- ** LSI PR toz— (FEH)
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10%-
Oxide grown
5 < O1100°C
10% 1050°C
1000°C
950°C
f-E\ 900°C
E
g 107 \
jod -
i:’ Nitride consumed “5:,//\1100@
~ . I e 1050°C
during ox1datno}~;//f//,\\mooﬂc
o T s es0c
Lot o S T ST e00C
3 > / " /
/ N
£ /
00 102 100 T

Oxidation time (min)

B 2. g2kl & BEER vy oy OFEMEEE O R CKESE
{% 0.95atm CEHLIRIEF Asxa—z & LT 3)

40
o Conventional
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B 3. et FARE LI FRIR R B SR o AR A LR R (it

BEIRDBH B 11 LT, BB LRI BIK-cEbIL T 2E
PEFEIRIC '~ FIOE & 43 nm OEMEIRZ B L, © DELEEDHE
ST AS L s & SERE LR B oo B5E A B L e i ek )] 3. iR s,
B LREDIEIE 5 25, RERERDTHHECSH 5,

AR D ERIEE 5 LTl L wiiiie LT, Bbsiwn
K[OENE BRECT ZEERBEENES 2@ B 3. ICR3 7
ERIEECED 8 LB b B4 T 5, BICEER bR
OSF (Oxidation~induced stacking faults) & #rx# 2FERRMEOHE
A 2R S B 5, EEMEEE L 1.1 pm OBMEBIE %155
AR, RN IR Lk (950°C, HHE, 900 min) &
FEREEEE (950°C, AK#HESUIE 42kgfem?, 95 min) CfT\, flod
TR AT MOS dfzwo RAM % 3EL, Rtk il
@, 25°C 1T B YoLwua B (fer) DA ER 4 ICRT
FIEREER G 5 € S IC X Y ter DEERRON D, d1T2wo R
AM @ tor (7, BCITRIC X - CHMREWC R - B L7 OSF
KIS CRNEBHRIC L > CTET 3 C L2 BRI el LA T3
2, EEBEEC X > T o X 5 AR RBOTRER R &, &
NWERBRDP Ledb D LEZ bILb,

n Fpuil vy 34—+ MOS g oG 3 v T, BREHLH
ELTOBIEBEY 7 BHE L L COZHM vy RO BEREEYR
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100 . 1001
High pressure Wet Oz
oxidation [ oxidation Power supply voltage
§ I i 12V
5 ] I Substrate bias voltage:
*g_ —5V
g_ 50r 50r Temperature:
= i I 25°C
- | b
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jr L
R I S I PR B ) Lol - § I 2 T 3
1620 %10 %0

Refresh time (s)
4. FEFERMEHE & WHEREREIC X b WYL 22 B0
YD Lwa RO Hef:

150 100 50 (°C)

I I
area:  4mm?2{ e 8 a )
14500mm?( © @ & )
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g u\l
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§ 107~ N
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~
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Temperature 10%/7T (K1)

E 5. 20w, @ik vyos B, BE vy o CF+5 % O
fizdsde IC X 3 TwFud BEOREERAE:

FBEE L, miLyah BE ozs it LT bOHER 1uFud T
3 2IC K DB DOEREED Aa—y BB L AT LR R bV,
D LR LT BB E R Tosud TH, HEEMEDOHC
KLk % TwFud O v2s & LCHEEERATZ c B CETH
A TFIEEE LA 2oMTREZAE 2 Y, Eic AT 2 BaoREH
RE  VER DR SHN  IC RO 55T H IR D - %223, #2T
SAPIC X B oTn MBS ORI, TR b LERICTE & i}
BT EICX Y FEHEEAINTEMENLY, ThD L, AiROEL
AR 25 E, wy a0 ik CFy 20542 KX D TwFud THC &2
<%, LAbehooEO T e 3L Y b ToFud HER
W, mhusalh BESE ST RNOT 1eFud D 92 & LTH
BHAVEC EMTE S, TD fadsivivFud BIHOEAC X D n
FeoA v~ MOS LST oA i o THRBC 2 o 7 &
3E4 B, CFy fzdsd2 I X 3 oy BU vyau EEPD 1o50
5 HEDIERTH 5 TwFos BWEOREKEFED 1Hl% B 5. iR
+O, SPEBHER /N X CEE (4mm?) OEER L F5d01wT
o5 RSO 12L& T3 OBIMEERB oG, 7, &
BB IR O KRS WS (4500 mm?) o Bike o000 OFHER,
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HEEAHINT 2 & 1o7d BERETT23E (@HEYR) 2F/L
TkY, TR 1w7sd CBEAFBREEOBERFHTH S Js5iz
LoFud ICRBATIZ CH 5, ERHRE, F5doTeryd OFR
P, Io¥od BEOHIHE, Io¥o5 BEOEBICK VET S 7udhy
b ARSCEZEYRIETOC, chxWz 3 tAlEHT LW,

TEAETL - PR onGaibi: LSI ot v 0 3 L ClnTE
Bedh, ERILEBETREFBEE, @EEHEcd s rrzoon
D Fo1Iv5ud 6 T EREEBEE © Jsiviesus BB A
WTERLEhoD2H B,

R 2y CBERBMIINTE, ToFud BifdHECH 32,
EF RbLUas BUC X 28 fa—u OTERAER T H, FEAED
ML & BTN & M E R AL bR an D, FFC, 45
HEDIERC b bFHEIRET AV X 5, Aa—v &
b - FEERRHE « IO RKGA EOREFBWIML S hd A bARR, T
NoDREEERL, BHERE vy ORECTEET -2 BNk 3
HBIERIG 220 OEUWE, 222 25 HIN ~D Aa—y EERO KIGE
ADBILICK LEFEK o2 SbEEBOEA, BEALCHL H
Cl #FINL 2B b A R ToRE oy O, fa— O
ML L C fT503 JB Atz OB, EXHAosEmitic
FLT 1y A X 33 pn HED WL L HWES T3
A~2wo ELOTBE A ERBETH B,

3. MOS RAM @ 5'4 7 3 v Z2BE~DEE

UoUwya RE 4172wy RAM 23 xey & RENCER S DR’
SMEAIEFIRRAECITDIN T B L\ 5 B TH B, RO EERY
A'Y CEMENTAS 1 psupna+l $efva L MR HT5 4
1F250 RAM Clid, J8U++802 ~OIEFH AT RIE CioiEknE
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FFETFHRRERC D D, T Fa DEFNWERIC X > T “Low”
BOWHMERED D, LANHoT, d1fzwy RAM 2 @3 CHko

Th, “High” 28 “Low” cgg{b T 3ac Roegz “High” %584
ZARAEIC S ETTER —ERIE O L IckR DR LIS, vwh
W3 Youwys BERBT ) & 23, L LBERBRERZET
T 5 &, ERRO—EREC LD yoLwya BERANC “High” 28
“Low” KZLLTLEY, YoLwia RREHTBERBCES, &

BHOAFIC L > Tl “Low” 7 “High” K 25 {LF % UoLwua
TRHET 2, cD® 417390 RAM Ol Sotz T, 0
fECMEATT D X 5 & yoLwva RBCESEY 52 2 BILVERE C
EL DML D EER NS BE L R, BiC vy OB
TEONT 18 +e v ODBFEREINEL DD, SECTHERLE
7o X5 RReNBNETRORAS, ek 1oLwva AR E LTEHE
LTl 3,

ABYF AR OIS b DR Fou7 DEADEE TS 5 HEF,
FrAva CRHE & A “High” off#@in “Low” i g8kl TLE 5
RS~ Y oLwya R (Ber) ~ R $+A02 ROEMD 5 »REZEA
TOBEF - EFLSORELC X BBIBERC L > TEE S, b DI
RS b 05~0.7 eV DfF#AL 104 238 b4y, yao EEHIHE
[R1D A H 3 HEY 2 b DB T DFELER Lot ZIREL T
DT EBsrh B BIC her DREFEEALIFEDTT T 2> b, FERIEHM
LREZERHO T I ter DRBEFE & 2o T 2 52T 3
CERTES, R 6. 1% tor D Vas GHR 72 BIREE) HKAFHE
BARTIFICH B4, EAEREIZBERYRE L 25505 EE
X —EEIRL, fer DFEEHT seyFeiva ODIZEZENTOH
BN TH D C L ind,

AN FTERL T % vyo0 NOWRSER, Fixr OLIMc X > T
AEUFAUR 2 DER T BB bNT D, ST Fua MU L
MER, DAKRES Fua, Ar (1u BEARLS Hfug, HClICX 3

1000+
900+
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800~ 10000}
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g 700-
£ sool , 1000
E
500 3
o e 2 Measured value o
‘ 5 100
400 — Calculated value (depletion layer) 5
Ko}
B Calculated value (surface) §
| . \ . : ) ; 10¢
—2 —d -6 -8 ~10 12
Von (V)
6. YoLwy IR O IER A7z BMIFEL ‘
wAE 15 10
_(_3 ﬁﬁiﬁ?ﬁ%ﬂﬂ?o v Té@’%lﬁﬂﬂai, Refresh time (s) (b)
FEEREMIC X 2 IR RVEZFEMIC
L3RWERELEHBEDOENEND 7. A Yo ua MED Yo H 8. FARWE LD Four DEFE

FIHREZRT)

R ey ORLEHIN - HA - FiIR - P - AR

wya RERNICSE T 2 R R

A LS Youwys TRE O

497




Belb, BEkABMBETIRA CRXELZLND, B7. &, @ED Jot
2 CHEE L e LBk AR D A Fua BHL BB D 16K Eub 41
FT2u0 RAM OEFHADE Cub O ba SHERLEDOT, B
P EBRELNTn S, TDX 5% Fua JLEBDOHIIC X - T,
Fo o2 NORMNERIC X 3 yoLwvs REBIFHICIET LAY, &
BOERRE 45y TR Aa-v OEAMEK X o T J8)F+8v2 OB
TEMDR R ok od, 4% TR LIS AN b oD +
+)7 DEARRBEE D 22D 5,

417200 RAM o FERICE W CHEFHREECEIEL TWw3 5
V28 O Ly 0T A CrREEENRNC X b BT - TEFALE»
REL, ZOBTFO—MAERPHZBEL T 42yt KEEL,
“High” oft@iEH% “Low” KZELTLESCLBDH 5, TDL
5 RERBIVER R E RERITIN D vz OAE & ik iR %
S>THENZ ORHEATH Y, ¥EERTCREKFET 5, B 8.
() 48YF12TL— LClHAl N 3 c OOTED LFT, Hwn
WoPARR oL OMBEEZRLCTE Y, TORBICAREARBROHNI
5 Sy BEEIN TR L EZRBELTWS, e LT,
FAFIIS CRER AN D FSvona % A8Y fHED bEHL K IC
BELZY, CoRM% n* IEHERchr  HAIEORELREML T
BTEB| EFE 5 HkA YL b b, BRI Hih 5 @i
MBI X > TORBOFEET I ERH 5, CORREME K 8.
(D) ICRTH, HeiocRIMTw 3 REBEREERCHN 5 E
WD E-p BERRESBILAT 5, BIC, BEREEZED AvT-2 &
ENEH b o FFRREE R vyou ERNCEAT S &, BT -
IEFL A T6E L CBT4 a2y e fvs KD bh, BIER* B
3 & d{Tzyp RAM ORfEHHRE EDLRBIEL LT 2, vb
W3 yotis- HEL W T SHOTHEREMHBLETS D,

4, E#iERE MOS RAM EEMANOHE
—Ky Pl FRYOEA

MOS ey OEERELICH rsupzz dEMLERE R, o
X 5% Joex Lot EEEom B L WEE5 2R3, 5
TECHIRA RS, FOFREE-CHIFEL T3 tSopra @ Fuqy ffE
DT GN-CHZEERHC X b Rt U e BT~ IEFLS O, £t BEE
BFE~0 BB REE b, Si-5i0: SO tru+ RBEL VRE% 1
FF FRE TV Z—HD Fiw bILo o & 4~ BEEICEA S h,
EOREAER P BRICFENIN T~ B L &b, L LE
AXNBTO—ER 7+ BEEP i h, tsuvgaa oL %
WEBE (V) 22345, Vi 021 417390 RAM @ 7
ot BRI &L E L 5.2 5 DT, 7ora BRI OZbLEFHIT 3
TR ZDBEKHET Va OZEZITET 2 LR TE S,
9. BEWE A7z 2@l LB K 313 3 d1F7z00 RAM
D 7ot REOHLO LFEZRT S 0T, BWERENEES{L
FHL W L EFEHTRETH D,

FwbILoboy K EDZD LS hEEREWHIT 2 icix, ¥+ Ffk
OB EF S L, WhoMEEE b3 c L 2ABETH 5,

S o3 v

MOS dFzwp RAM 2 lic LT, R 15y ORGEICBER
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L Vop=18V
Vpp=--5V
101
Te=30°C
‘@
5 L
;1“ I .
5 Ta=75°C
1 ! A 1
o] 50 100 150 200

Operating time (h)

Bl 9. e A7z &< LAINEHVEAIC X 3 7ot
Wi o g1k

Jota WD »ThEEE I A o

R MOS yey oA & LT, SRBMERU2[ES
i vy 0o BEET &0 BUMLo A K 0 Feutu vy v~ MOS
REER—ERI-CH b, KhUvIso« BTN, SERLEN, T3
AoTwFod Hifliz & % 35 A L < fmilg MOS LST %48 b X<
T 5 C L BSEEHITORATS 54, dMFz200 RAM ofidic
BEL T, oS0 RRICE, S1Tzes BIFRICREED Y
JUwva RRICHT 5EE, fwrivotov KX 5 7oz RRD 4L
7 LI L o BRI R 5 B L W B HEdE L ORI R~ O3 LAFEH T
HEAbDD L AL,

HH%E T E TR LA BRI ey OREERIN & LT,
BT t—s BROFH A £ 2 &L ERIMTHN O LAL 7w EHHBT
B 5%, LSI 3,7 EMOFLZ T CTh SSERNE, BHEHAY Au7
— B S &0 e M A AR E VR & SO LT o EhEREIC D T
DFE IR ERIC A B THD 5,

(FB 0 54-4-11 %)
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2. HEoksw

AR & 51, 21ooTotoy HEFE KB 5 &, HED FA12
i e 2 DISHERICAT BT e NTED, KK, 21o000twd 2
FARYEDEHABEBEF A L T B 2w, & 3IBHTIE C OBaERE
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X, 21700uEa—2 IDH EOFAEEIBIEE LD auist AR
CEELZDDTHY, 3ufa-a & i X h—FEOMBIFEIC K
Sl TH 5,

¥, 2Mo0Jotey QIGH Jod5s FAFE aatr &, EHE
DAFL RO 6 ~8ERE 0 3 EPELNY, RFER
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8500 1 HLBR TR 2 o p 2EE & LC, BARAT THL
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3.2 mREFE
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I A~FA T TR T I
!

| vtav—var | [0z ]

‘ NO . YES
YES

EPROM3{ZRAM (=
TESS Atn—F
1

BEhdok
LARBENFEDR

AT

N—F

U7

. PC8500 m 4}
il

i Wy s Ny T7 1 *Tav i
il vxFa TYa— ( e
— PC8500
1 (15'1 ) PCAB503 l (1_—?“{!%'1) :
i PCA8501 ] i THE J
l .- - -

U ATy rERE LTORE
C  ABAERAIRACEL—SELTORR
5. PC8500 o fdi ik

TYETTHE ) - Vol. 53 « No. 7+ 1979




BD o,

SEEGIE U 2 PC8500 {&, B 4. IRk F &b aufioh & F+U
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