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Abstracts

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 27~32 (1991)

Noise Reduction of Room Air Conditioners
by Kazuhide Tsukiari, Shigeo Usui, Kazuaki Isano, Katsuyuki Aaki, & Masao Magano

Mitsubishi Electric has developed top-class low-noise indoor and out-
door units for split-type air conditioners. Improved performance of the
fans of the indoor and outdoor units, the use of a sealed structure to
increase the sound-insulation performance of the outdoor-unit machine
compartment, and optimization of the piping system connected to the
rotary compressor has achieved noise reductions of 5dB(A) (indoor unit)
and 6dB(A) (outdoor unit), in comparison to our prvious models.

Mitsubishi Denki Giho: Vol. 65, No. &, pp. 2~5 {1991)

The Present and Future of Acoustic-Noise-Reduction
Technology

by Goro Yamanaka

The permissible noise levels of domestic electrical appliances vary with
the type of appliance, in regard to comfort. Appliance engineers must
combine technologies from many fields to reduce noises to permissible
levels. The article introduces changes in acoustic-noise-reduction tech-
nology as classified in three stages, and briefly describes the latest tech-
nology introduced to the third stage, under the headings of measure-
ment, noise-source control, vibration-transmission control, and sound-
proofing technology.

Titsubishi Denki Giho: Vol. 69, Ko. 4, pp. 33~3B (1991)
Noise Reduction of Refrigerators

by Yoshihiro Ishibashi, Miasao N Hitoshi Maruyama, & Kazuyoshi lgari

We have improved the air-circulation system and vibration-transmis-
sion system of refrigerators by optimizing the fan design, to reduce fan
noise, considering the resonance characteristics in the refrigerator, and
setting objectives based on noise-quality evaluation and on how much
each transmission system contributes to noise. This comprehensive
noise-reduction scheme, called “soft-start, soft-stop,” produces only un-
obtrusive noise from the start to stop of operation.

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 6~11 (1951)

Fan-Noise-Reduction Technology
by Katsuhisa Dtsuta, Yoshimi lwamura, Kazuhiro Yasumato, & Yeshiaki Tanimura

The article describes the noise sources of the propeller-type and sirocco
fans often used in general-purpose appliances, and discusses noise-
reduction technology. It illustrates how the provision of a suction-side
inclination and a forward sweep of the blade are effective in reducting
noise in a propeller fan, and how the axial length of the impeller and the
spiral extension index of the scroll have a powerful effect on the noise
characteristics of a sirocco fan.

Rditsubishi Denki Giho: Vol. 65, No. 4, pp. 38~42 (1991)

Noise Reduction of Fully Automatic Washing Machines
bry Norihiko Ishikewa and Tsuneo Matsumura

The article introduces examples of the success that Mitsubishi Electric
has had in developing the industry’s highest degrees of noise reduction
in fully automatic washing machines by developing appropriate coun-
termeasures and evaluation techniques, and by using analytical
methods for noise reduction.

Hitsubishi Denki Giho: Vol. 65, Mo. &4, pp. 12~16 (1981}

Vibration-Analysis Technology

by Mobutaka T hi, Masaa T , & Takayuki Koizumi

L

The article introduces methods of investigating sound-radiating sur-
faces and vibration sources, of eveluating vibration-response character-
istics by measuring sound-radiating efficiency, and of improving
vibration-response characteristics by modal-component-synthesis tech-
niques and sensitivity analysis, as techniques effective in reducing vi-
brationally transmitted noise in domestic appliances. It also gives exam-
ples of the application of these methods in refreigerators, room air-
conditioners, etc.

Mitsubishi Denki Giho: Vol. 65, Ro. 4, pp. 43~48 (1991)

Reduction of Vacuum-Cleaner Noise

by Yutaka Takahashi, Kinzo Hibana, & Shuichi 0daka

We have succeeded in reconciling the requirements for lowering noise
levels while increasing the aerodynamic characteristics which have the
most effect on the maximum suction ratio of a vacuum cleaner. This
was achieved by increasing the efficiency of the blower, which forms the
main noise source within a vacuum cleaner; creating a noise-silencing
body; reducing noise radiation from the floor brush; and applying a new
sound-absorbing plastic.

Mitsubishi Denki Giho: Vol. 65, Mo, 4, pp. 17~21 (1991)
A Sound-Absorbing Plastic and Its Applications

by Ken Morinshi, Teshihisa Imai, Tsukasa Takagi, & Takehiko Komori

This plastic is similar to plastics used in many domestic electrical appli-
ances but has more sound-absorption characteristics. It is inexpensive,
and can be rapidly obtained in a porous form by sintering 0.5~2.0mm
granules. Since the porosity of the plastic can be varied along the thick-
ness axis, adequate sound-absorption performance and strength are
obtained. When used to form a fan casing, a noise recustion of about
5dB(A) was verified.

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 49~53 (1991)
Noise Reduction for Vaporized-Kerosene Fan-Heaters

by Katsuya Fukuna & Hideyuki Tsukahara

To reduce noise in such fan-heaters, manufacturers must consider each
noise source separately. The Corporation has succeeded in quietening
each of the noise sources: the turbo fan, the burner, the circulation fan,
and the electromagnetic pump, achieving particularly dramatic reduc-
tions in the noise caused by the turbo fan and the electromagnetic pump.
The article introduces examples of vaporized-kerosene fan-heaters the
Corporation produced in 1990.

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 22~26 (1991)
Noise Reduction and Vibration Control of Rotary Compressors

by § K hi & M hi Sakai

The article focuses on reducing compressor noise in refrigerators
required to have ultralow-noise levels. Noise and vibration comparisons
on various rotary compressors, aimed principally at noise insulation
and vibration isolation, were carried out, as were comparisons of tran-
sient phenomena such as start-up noise. Based on the results, we devel-
oped the world’s first low-pressure shell-suspended type rotary compres-
sor, which has achieved reductions in stationary noise of 6dB(A) and in
start-up noise of 8dB(A), in comparison to our previous models, and
which has 1/4 the stationary vibration of them.
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Abstracts

Ritsubishi Denki Giho: Vol. 65, No. 4, pp. 73~76 {1991)

Utlrafast 1IM-Bit CMOS SRAMs
by Yuji Kihara, Sadanori Sakaguchi, Ken’ichi Hatasako, Tsuyoshi Koga, & Ryo Ando

This SRAM features a maximum access time of 25ns, For faster access,
the continuous rotationally-oblique ion-implantation process was used
to create N-channel transistors because they are fast and highly reli-
able, and P-channel transistors were used to optimize the channel-
density profile. From the design viewpoint, a divided-word-line struc-
ture that enables 32-block divisions and the use of twin data lines with
equalizers have resulted in faster circuits.

Mitsubishi Denki Giho: Veol. 65, No. 4, pp. 54~59 (1991)

A Strategic-Information System Configured Using a
MELCOM 80 Computer

by Teruo Koikari

One aim for strategic-information system (SIS) architectures is the
spread of end-user computing enabled by increased efficiency centered
on large-volume database processing and the use of fourth-generation
languages, to enable expert systems based on business strategies. This
article comments on technical questions raised by SIS and the current
status of marketable systems, referring to some examples of SIS ar-
chetecture based on the MELCOM 80.

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 77~81 (1991)

The M67806 Integrated Atmospheric-Pressure Sensor for
Automotive Applications

by Toru Araki, Hideyuki lchivama, Tetsuya Hirose, Kazumi Inoue, & Kiyoshi Ishibashi

This sensor combines a pressure detector, an amplifier, and a tempera-
ture-compensation circuit on a single chip. The diaphragm is formed by
anisotropic etching, and the circuitry is created by bipolar IC process-
ing. The wafer is bonded to the mounting by anodic bonding, which is
performed simultaneously with the formation of the reference-vacuum
chamber. The mounting is fixed on the lead frame and the exterior is
formed of a resin package, enabling the creation of a small, inexpensive
atmospheric-pressure sensor for automotive applications.

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 60~63 {1991}

The New MELOOK Monitor TV
by Yoshitugu Kusunoki & Fumiaki Mukai

Mitsubishi Electric’s New MELOOK System is a simple closed-circuit
monitoring system that uses TV cameras. With improved functions,
higher performance, and a lower cost than our previous systéems, it also
provides much more sophisticated peripheral devices, such as camera
controllers, quad-screen units, preset equipment, and time-lapse VCRs.
Designed for monitoring, it enables users to put together even more flex-
ibly extendable security systems.

Mitsubishi Denki Giho: Vol. 65, Ne. 4, pp. 82~86 (1991)

A Hot-Cathode, Low-Pressure, Rare-Gas-Discharge
Fluorescent Lamp

by Takashi Osawa, Seishiro Mitsuhashi, Hiromi Adachi, Takeo Saikatsu, Takehiko Sakurai,
& Noritsuna Hashimoto

To create this lamp with excellent characteristics such as non-
temperature-dependency, instantaneous stability, and high-speed
response, we solved problems such as the short lifetime due to the
“clean-up” phenomenon and the generation of moving striations. Using
a hot-cathode electrode in a low-gas-pressure region made possible this
bright, long-lasting lamp for information machines. It is also compact
and quiet thanks to the use of a direct-current method in the lighting
device and by controlling the rare-gas discharge.

Mitsubishi Denki Giho: Vol. 65, Ne. 4, pp. 6467 {1991)

A Color Video Printer

by Kunihiko Nakagawa, Noriko Bamba, Kazuyoshi Watabu, Hirokazu Ishigooka,
& Naohiro Sato

An A6-size color video printer for home use, the CP-10, joins our A6
-size SCT-CP100 and Ad-size SCT-SP200. The CP-10 uses sublimation-
dye thermal-transfer printing and was developed to achieve fast, high-
quality color printing, with multiple functions and simple operation, at
low cost. The article describes the video-signal-processing system used
to make high-quality printed images possible, and the structures adopt-
ed to achieve high-quality, low-noise operation.

Mitsubishi Denki Giho: Vol. 65, No. 4, pp. 68~72 (1991)

High-Speed 1M-Bit Fiash EEPROMs
by Kazuo Kobayashi, Moriyoshi Nakajima, Makoto Yamamoto, & Takahiro Nagata

This 128K-word by 8-bit EEPROM can be flash-erased. A chip size of
6.14%6.20mm” and a cell size of 3.0 X 3.0pxm was achieved by employ-
ing 0.9 gm twin-well CMOS processing. The EEPROM is housed in 32
~pin DIP, SOP, PLCC, or TSOP packages. Under typical conditions, it
achieves an address access time of 54ns and a power dissipation of
65mW with a cycle time of 100ns.
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40,0013 40,0043

{veey

80.0083

sm2 =6V, 01

buTA: 3

FUKC: NEAT PR7CAD

X~3ELT2 ¢.000M8
Y-0ELTe~100.0RY

100.0KS

120,048

140,085 (TACCEd)

€.000Y
s.o00v

..........

5.800Y

i
i,

S.700v i,
1

..........

...............

20.00K8 40.00NnS 40,0048

30.00nm3

100,048

120.048

140065 (TACCEY)

10. CE 7O &RE1LDY2L~7FOY N

SAHPLER: 111 SHHQOH:

PEYICE: 2B8F101 LoTe:

coup:

fUNC: PC #00000030

X~AX1%: TA(OE) {sTretl

Y-AX1$: ¥YCC {31l
0.000%

20,00us 40.00KS

{vee)

60.00KS

SHM2  REV.O1

ouT!

X«bELTe

2,000H3

T-3ELT=~100.0RY

80,0048

100.0K3

LE3]
FUNCT HPAT P27CRD

120.005 (TALOEY)

&.000v

erel

i

...... Asevnun

ceenen

R

YT

e

.....

areere

..
....... CrrearesrnirertnanRIsietIN IR S IR TANS

Anesnstacarae

ravasasane

s

ey

senae

sescestansacasenatann
P ARII RN ENIIRINNIREIARARERELRLEIIRISEB AL RR RS

-

I
1
1
:
t
!
'
!
i
!
i
!

H
1
]
1
.
4
b
1
. la -
$.000v IR #asese
1 .
1
4
t
.
H
H
i
1
+

weas

N

e

0,0008 20.004% 40,0043

82.00N83

80,0083

100.0NS

120,085  (FACOED)

11. OE 77 EA21 AN 25—y k

71(383)




THh, MEHENPERENL TV A,
(2) b LAt
RI~RNIZT 7 EA7 £ LOEFFBITEFEL S
L=y FTRT, BEERMT, TRLA F2ERTA
L1 54ns, CE 72t Z % 4 114 60ns, OE 7 7 4 2%
22ns THY, ERLFH LOSERE N TV A,
(3) TO7T A A
RMI2EBIBIZ1IE Y FAEY LD, &4, TOFT
Lo HFERE AR, 70 SS AR 10us T, +H5 L
EWHY T MR TV DOV, T2, 36 TR

~ b
2
@
5
"
Vo=7V
§ Va=12V
i)
o
K4
kS
0 i i
0 100 200
TOTZ LIS AE ws)
12. T7O0% L4
S
L@_
5
v
D
S
=
i)
o
H_J
kS
0 1 s
0 05 1.0
HE/ UL AME(s)
K13, HEEM
72(384)

500ms BHHET, BHEEAET T & CTHBAHERHC
Wi,

5. & ¢ U

P73 70 2 LAV ORI & st IRl EE T 45X
ffLC, IME v b7 v 2 EEPROM %A% L7z, ik
b - B ENEERT L E L IS, VAT LA TOMAICHE
L7AEREDFE S R o720 Tz, 28w =33 1)— X4 DIP
723 T7% <, SOP, PLCC, TSOP &\ /-3RMmeEsEmi g |
B, EEEROEEI NS,

414H 79 9 2 EEPROM IE, 16w b -32¥ v b =
17070ty DATLAEOHEEEOER LT, SR
b, @EREE 16 L 0{EA LN T EFHENS, K
HTH, 16L/0DIM ¥y F 79 v i a EEPROM D#LG
b2 FELTED, E5IZ4AM Yy FRUIM Y » b7 5
v ¥ 2 EEPROM %5t Th 5,

7o, FEURT 4 A7 e EAOWH R EE L, B
WIREWE, Rt r 5 (70 2) HEOBRET b LB B,

Z B XA

(1) FHER BURHREE, T2, &ERE, FISEE
5 2M v b CMOS EPROM, Z=3EEHETER, 63,
No.10, 858~861 (1989)

(2) HERRE, WPIMET, A SRER K 7
F4AM ¥ v F CMOS EPROM, Z=ZEWEEFIE, 64,
No.6, 514~517 (1990)

(3) WP, ML £ MK, kst RHFEL
fiH 64K Ky b CMOS EEPROM, ZZEEAESR, 62,
No.10, 911~914 (1988)

(4) AhlL #:05um T T v v BINEE 256M 37—
TR, AR A 207N, X, 19894E 8 A5,
97~102  (1989)

(5) reAGEA, JIIPLh—, (IHEIE, ek, BEmgE
EEPROM M TV Fi~ A 2 », ZEBHEER 62,
No.3, 257~260 (1988)
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Wf%g%igi ﬁivﬁ &i‘:j E% {:i¥@6355 SSF%;%

ARIEREGRS WO HhEE— HE
1. & &2 & &

EE SRAM 13, MOS 70t 2 % B CERT g e f i
DAE)TNA AL LTHRELTE72, B# SRAM % v
B0, Ry Ca—-yTARYEREHERICLY, *
Yo YA XAEJIZHWGND, AL Y AERVIZHWGIL
D LTV%, Bolt, $HIHLEDIEAT) OB E AL, Fh
FRICBOW TR 2 B BT DPWEE R -TE, Ty
LA AEYTIE, 8KX8, 16KX4, 64K X4 25 & s
FET, T7HRF A L0510~20ns LD TEELZ DD
AEEREN D,

—JF, AAYAEYTIE, AEYERITIM EKEET,
T 72 AY A 504 35ns R & EASR OISR S D0 5 720
LrL%ads, H#H SRAM 2 A4 Y AEYELTHWS
A=8AyEa—F FOBARIa v ¥ 2 — 7 i2BWTh MR
M EDFEATHL <, KERTHEEED AT ET- OIS
BREND L ) o720, SOX D iigdmoh, ST
3R KT7 7 ERY A LAS25ns D 1IM ¥ v b CMOS SRAM
THAFE L7, RERDOA T EFTEET 7 v AT ERTS
T2V 7R,  BLEEA M OB SO A 8T %,

2. FAEORLL

E bDESRIZ 2 72 2, R OFSRIIE U7z SR 24T
A 72RO B RE L7,

(1) 25ns fDBHRIIBEA ARV X 91, Typical D7 7
Y ASA LS 1bns BEL B L5127 5,

T

=R

JC

(2) RO3GWEE 1 MOT AT DAIBEZ BT EIZL - TED
T B

e IMEEX 1Ky b 10 £/ — k (M5M51001)

° 256K fEX 4 ¥y b 10 3€Y (M5M51004)

* 256K 3EX 4 E'w b I0 +/5L— b (M5M51014)

FEE 3 EDO Y VECERKER 1 ISR,

(3) Nobr—UIERO2MEE T 5,

°400mil 1§ 28 ¥'» DIP

° 400mil & 28 ¥ (32¥) SOJ

ErgE =3 i

3.

30 FyTHER
KERSRAMIZBW T T 7 A% £ LamEdibd 521,
AEYLNVT L—-DOREEWENRTR ER D, ZHIE, T—
MY » MDA 2 BDFR C720I2iT Y0 7 — Ni%
i, BRRIER Y U o U OB T A B END T
TURANTYTVAIDT— NERDLDTY - NVEEDE LD
Co DU — MREL, 77— FEISEZR S A Y L DEIC
HBI$HDT, - MEma/ s {5107 — FuS#E%
2 TWBHXE) VD E R SELLENH B, EHIT,
WO E E 7 — FEICHW TS, RV I
PR TE R, 7 — FHHEIEE, 75 & IoRI sl
THEDT, T FEFDETLZ LT 7 A0EEbics
WU TEETHA, —F, Yy MUIAE) VITAE
THBNELR LV AT vV IURZBDTH B, AL
DEREIRES 3B THT, Ky MEOEE - IS v

NC [ 32[3Vee

As 1 ~ 281 Vee As 1 ~ 281 }Vee Ay 42 3100 Az

As ]2 27[7 A, As 2 21 A, A )8 30[1 A

As []3 26[7 A, As O3 26[7 A, As (4 29171 Ao

As 4 2507 Aq As [ 4 25[7 Ao As 15 28 A

A7 5 z =z 2410 Ay A; O s z = 24[JA 7 Az O = 2700As

A 6 % % 237 Aws As Ol6 g g 23[0 A Ag 037 % 26[JAs

NC([7 9 9 2274, A7 O O 22[0Ass A8 o 25[]Au

Aslde 8 8 21[d81./B4 rolls 2 8 21[0Aw Asl]9 é‘ 24[7INC
Aplle & T 2004 AxOe & & 20[INC A0 & 23[10ind
Ay 10 1911 A5(DQ4) As2[]10 tg[IpQ4 A1 22[10in3
A 11 18[7A3(0Q3) A1t 18[JpQ3 Apt2 21[10out4
(AyQ [i2 17 1A (DQ2) s [T 17[0pQ2 Din1{13 20JDout3
(s) W 13 16{1 0 (DQ1) CE [13 16[1DQ1 Din2(414 19[1Dout2
GND[Ji4 15018 (W) GND[J14 1501 w s Ois 18 [IDoutt

GND[J16 170w

1. E2ECE

e FITEAERT T REARERT
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WREBIEHTE 2, ZHUITL, Vo MEOSE SRR
BTHD, LLENS, AEVELTL—%0815 &5
o THA ZHREL 2D, BhBRIESOMHH 25 &) fiE
bIEAET D,

Ao, TSSO 288 Al BbC L 259%7 — FigA
KEHCTIRRL, R2ITRTLHIZ27ay 75EE L
7o EIT— FHEAREVH DI, B3R TLIICEAE
N7 L=l mEREST £, AT LT L —iH]
Bm OFRBRED SIEEDAE) LV T L —HNOITEIES T
HHT— FEERINT LHNT, $4EX FI—-FIL 54
F)ENT L—-FENA, F o T OB L BRI
ALY B 2734 AT, 4RO T — FEICHL,
1ROIGET — FRTERT A AR E Lz, F72, 2EUL
VT L—id, bI124TX2,048FIORERL L L TWAHDT, 1,024
fIX1,024 5D RO~ M) 7 AR{TIIDWT 29E L,
FIFMICBEBE LA E R o TWD, DF ), THIANI16
Sl FIHENZ 208 L7232 A ) w7 L—5%E LT
Wwh,

51, AEYELT L, W20 77 L—iZ5E L
ThY, FROHIZIHOLY ATy TREETHILTIO
MOFBEAERL, €y MESPLEY AT v T~OEFO5
NEFAL=XIILTWD, Ih5IZED, 77— FHEEEZ
0.5ns, ¥ MEOEBELY 2ns FEEE & EH L S 7,

BLOCK 0 1 2 3 30 31

R

64+1
COLUMNS

512 ROWS

|aLoBAL ROW DECODER]
E
BLOCK ROW DECODER

------ ------
i T
]
&

1
iy

———
4 SENSE AMPLIFIERS

DATA-BUS

2. JOvIK

GLOBAL ROW DECODER BLOCK ROW DECODER

3.2 Y—=FF—4/12Z

)= RF— N2, Kr ATy TOHDERSY T
FIAEZ BEEDZ & TH DS, 3 NE Tl &9
LT, b ATy TIR1BHY, IRSERRTS
7200C 10mm L ISR DY, BLiozE - e E 2,
I ZCOMBEGEEAIT & vy, INERRS B72010, K4
WWRT LA aFZA P&V L2 )= FF—F /A
Fkb Lice ¥4 ¥ U= FF=&n 2L L7z0iE, 2K%
HEOOEHETHIET, METERTHILIZE > TES
WKATSGAZXPCEL L2720 TH D, $/2, 135
4 X%, ATD (Address Transition Detector) Bl % fH
TRESEI N AFHNTWS, JHUILD, )= F7—
& INATOMIER 1ns B L @b STV 5,
3.3 Ev MERRIEREE

ZOF v 7TH, RSICART LI RRBIFKIZED, IMEEX
1 ¥y ML 256K 35X 4 € v MER R EME B T
AAREE 2o TWrB, JHUE, IMBEEX1Ey FOBA, 7
2 MERASEL 2 ADT 256K 55X 4 ¥y MIERLTT
A NFHOEMERA ) L) bDThHD, EROBAEE L

x5 —] %5 - X6 > ——(CH e
x6— PRE- ) .~ WORD LINE
X7= DEC. [o—2 : <p(_IH o e —
X2 X3 x4 | oo T o>
X2 pRg.
X3— :
v DEC. :
Z0 20- 21 BLOCK SELECTOR
41 L BEC, o, 88 [ >
D,
22~ pRe- | Z2-23-24 —{ o>

23—

74— DEC. —DD'C’[>h_
X0+ X1 ‘—D‘D*‘

xo—{ PRE- |

xxj DEC. |

3. U MRERERE

74(386)

SENSE SENSE SENSE SENSE
AMP, AMP. | e AMP, AMP,
0 i 30 31
l i RD LINE l l
B 2
*i T 157
READ DATA BUS
TUATDPULSE
4. 1 )=RF—=F/\R
32K BIT
CELL ARRAY
FRICESENENRNANANATRRESRERERNNNENNNBENENARND
/01 1702 1703 1L/04
Y7 :7 %7$m5mp
WRITE DRIVER
i
WRITE DATA _ READ DATA
SELECTOR B1./B4 SELECTOR
i >3 5 b o
DIN DOUT DO
BUFF.(X1) BUFF.(x1) BUFFS.(X4)
X1/X4
CONTROLLER /0 DECODER
B1.B4 WO w1
ADDRESS

5. Y MBRAIZESR
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Tld, 256K X 4 ¥y MEKD

R1. 7OER/NITA—2

M5M51004 TidPIEBTIER % [H

1 M7 SRAM (35ns) 1 Mg 580 SRAM (25ns)
%L TR & LT b, 70 AN 3K ) 208 A 3REHY 2 R4 Al
IM X 1E» PEKROD o — MR WSix R4 A F WSix BB A K
M5M51001 T, AEpicx 1,/ S 3 f&1E LDD % 7 KXy A LDD HivE
KA SR, S50 }; ;Z—'iéi L £1F LOCOS 151F LOCOS
. " - s Z1L EIE L
BB LD 2T e 208 JE 320 [o] B L LOCOS IEIE LOCOS
MY L, PFERTIETLT » 7S PN )
nTEY, EFrSzithid NMOS {pm) 0.9 0.8
IMZEX 1V MEKOTISA R PMOS (pm) 1.1 0.9
7 — MEEEBUE (nm) 13 18
ELTHBCEI LTSS, n Y GBI, THIRE) (im) 0.9/0.8 0.9/0.8
4, BETOEZ ) 3 GG/ B (um) 1.00.7 1.070.7
— TV 3 AR GERIE TR (pm) 1.4/1.0 1.4/1.0
41 B = BT v LB G /TR () 2.6/1.4 2.6/1.4
£1 120055 2DTTE R a5 (pm) 0.8x0.8 0.8%0.8
=== )b (1tm) 1.0X1.0 1.0%1.0

NT A= %R, SET
or 2, 3Ry ar 2@
Al @ 0.8 um Jb—JL CMOS 7Ot A TH b, 3EDKRY) >
Narosh, RTRBOLORy— MEBE LTHAS R
WSi, TSN T 5, i BIE D b Ok o #E
Ry 2FHALTEY, PHESRAM & FSELRER ¥
YOSAEIREER LT D, M T YRS OSEHTIMEIEL
OCOS %ML, N—XY—27 %M 0.15 pum LUTIZHD
A TWh,
4.2 SHEELT T 2B

ERT 7 L AR FEBT L0 EELRIHE I, SERET
POFBIED N T v VA R DLI ETHD, wikies b
TV RY ERAIDICE, FANIZES - MREOFEW T
YURZEHONUT LSO TH LYY, v bEy U TR
STEMEOCIIENS { 22 Bo THUSHT L LDD #hENE <A
w%hfétﬁ;:@ﬁﬁfif—bﬁ%@#<bf%N"

DEHATEV 2, BT o YRy OFEEE EIIZRAE S
b

INERRT LD, ZOFNA ZZBWTN F v 4
VT YRS, EEROERLA + AEAEICLY, FL
A IBAERSM BRI L, 7 — NEDYED
CEREBED N Y VR %H72 PF Y ANV T LT RS
i3, - ETENTHENNCFRAN—DREL 2 LHDT,
F v RVEETO 7 7 A VORI L - TINEHIZ 72,
INOOMEICLY, NFrANIPF P A51308pum, P
FX RN FTTVRFIE09 pm DT — FNEDELN, ®E
(L& 7 — MEREOERILK SN, 7 7 & A DEmd k)]
Flbclif;of:o

5. ERE M

HMEE IM ¥y F SRAM OF » 7EE*R 6\ RT, F
v 7 H 4 X132 6.10mmX15.92mm T, M5M51001 & M5

HBEHE IM ¥y k CMOS SRAM » ARJE - 3O - hH - 5 - TH

6. FVI/ER

77 RLA

TN

14ns

7. HIEE

M51004 128 ¥'> 400mil ® SOJ & DIP, M5M51014 (&
32 ¥ 400mil ? SO] NDEEEIT > T by TDIEINIT
b, YD TSOP ~DEELIFLL LT D, B71E
RIFEE 45V, ;ﬁ%wmﬁﬁh17hvz.77&xy
A LH5 1dns THAHZ LML, BB iE, T,=75°C
TOVee T 7Y AT L LD 2 5—T, FHEEMT 21ns
THbHZ Db, BWERFOBIFEER ccy DA 75
A KRR 91 TR TS

Lo BRITHW 587 — FEARIE, EEEEIML
LR BY, A7V 54 L 25ns, Vee=5.5V DRE

5(387) .




15.79074% 20,0043 25.00NS 30.00HS (TA(S))

15008 20,0045 25.00%G 30.00NS (TA(S)?)

(b) CSTILERART A

£2. ESFE IMEY ~ SRAM DiMRE—&

10.00:4S 15,005 20.00NS 25 .00NS 30.008S (TACA)Y Lu.0nas
vecy ¥ [QUde)
6.200V 0 LAG0V +.
5.700V 5900V LN
S.300V 5,500V LN
5.700V 5700V .
5.500V 5400V r.
5.500V 3.500V +
54400V 5490V t.
S.300V 5.300V .
5.200V 5200V 1.
5.100Vv 5.190Y .
5.900V 5.300V +
4,330V Lo9DAV 1.
4.8500V 4300V 1.
4,700V 4700V ',
4 obo0y 4.500V .
42570V A L5000V e
4 hu0V baobaly .
4,390V 423550 .
44200V 4250V t.
L.100V L1300V '
4 D00V LA u0a0Y +
10.00N 15.9048 20. 0008 25,0018 30.00HS (TALAY)D 13200 4G
(80 PRLATIEARA L
E8. 7V EARTANDYIL—=TFOY b
1201
T,=25°C o
TTL AS
. 100}
< o
5 VAR
Q
8 FHEA V=
=2 L N
5 % AEY LA L (em)
% F v 7 A X (mm)
jﬁ'h_i 60} il R IR
= AHST LA
TRVAT 7 EAY A A
“or FoTEL b TOEASA A
oL ] ‘ ‘ FA YA L
10 100 1000 10000 B
HA2LESR To(ns) 2y S A BB
TTL L~V A ST
9 . BETHIEM MOS L L A H

ZHTH 110mA L/ANEREE 7 - Tind, £72, MOS L
NIVATIREDO R 57 8L Bk, T,=70°C, Vee=5.5V D SMACH D
LNy F )Ny 7Ty T HERHE

DTN ADORER TR T,

ST 50 pA 12
&O’CU\%Q %2 ((:

1 MEEX 1y F(M5M51001)
256KEEX 4 ¥y b 10 TE > (M5M51004)
256KEEX 4 ¥y b 10 £2¢L— } (M5M51014)

3fRY ) ar 2B 7L I CMOS
0.8um

5.875%8.5 (49.9um?)
6.10%15.92(96.6mm?2)

5 VH—

10mA (%K)
100 w A (5:2K)

(1) —pset,

DB 256K By F CMOS A% 5 4 » 7 RAM,

6. & ¢ U
0.8 um — b 2/ Al 341 S 1) 2 > CMOS 7'+t % TR
VT, 1M SRAM M5M51001, M5M51004, M5M5 (2) ALUPHETE

1014 #BF L1z. 4 — MEOEVEERE b T > O A8 i

EE SRAM O KF
BISE R DTV FRETH B

RO, AEIRERSE, RAET, ARl

iFUBH'ﬁEB?\, Fro TR RS, T
CEHIM Ky CMOS A4 7 1 v 7 RAM, =%

& @ LB LT, 4

ZZXB

—
=z

, No.4, 329~332 (1987)

s g

=
ey S =

EET — PR o ERER B I 2 VT IM B e, 63, No.11, 895~898 (1989)

76(388)

RECT 7B A Y A L 25ns &) ke L L7,
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7o EOMEWEER S SR LTV b, TOHT, B
P70 a2 —5 L ELIZBERVESY HODTHED,
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B, SRR OSEREE WS ERIC LY, 258
BEIZL (HWHNRTE

4, BE%E - Bk L 72 1ICbREE L 4 M67806 (B
1) Tid, PEEDICHMT & <A s a=wi =y Il L &
MG, EHY W LIREHE R OEIEO 2o DRI %
[k T » 7 I L, S 6138000 S LT
YTVHEMERWS Z LI L 5T, HERD S DIZHATKIR
T /N b S ARATEA L 2 SEH L7

ZITH, IC LRG> ORER - Ta v - ARz
ENIDWTIRS,

2. IC{ERXSEE Y DiFR

2.1 EIEHEBOMBE

R 212, ICALRAIE® ¥ DEIHHER % KT, 8k
F v TORRE Y, RS ST v F v 7 LTRSS
EARDTAY 7500250, THRRHCERTD, 51
Y75 LORME, AL & > TR Sz 4 R0
p IO —HBS T VT » JIZESR S NTBD, FA1Y
7T LI B % ¥ BRI & o T I
L, ZoOHGEbE 7 » YO o0 T RIOENE
ELTHIT 2, 4 Y75 L0EMICIE, SRRIGHERIH
DEHE ORICEZEZDTTTH Y, TOBEZEEFI ¥k
ERE LCREERFRITE L L ST LT 5,

B 1. IC{EXREE Y M67806 DHAER

110>
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H/G

Yz HPEhRE, 7 VOISR, ANHRE, &
R RE CHEIET B2, ICALREE L »H TR IC LD
RN 2T EHL, KSR (100) O p BHEKER D) 2> 2R
tL,Z@%ﬁib@&btnwlhy*v¥wg@¢'
p D — DHBLE R T 7z, #dhif (100) TRIERR W%
WUﬁTtbk,7~/ﬁm%94¥77A@Hﬂn_ME
L, EFHNEEG Q10 Hk Lz, T0 L sDHE
JEEISTERTE 5,

Vo=1,/2 7y (1—=v) - @/ W)?* P+ Vg (1)

IIT, Vo 17y VHINREE

T o EIHRRE

v IERTY UM,

a 1FAXTILO—AD]/ 2K
W LI T T LADER,

P LEBIES

Ve BRIEEE

ZDICALREEL T, F¥4VY 77 LD—l% 2mm,
JEA% 50um & LTHH, 14F (101.3kPa) O & FFEIE
BEABY, HRTBLZ100mV OHNEHE TV,

2.2 A B W K

Fﬁty%@i%&%%tbf ®ﬁ§,®ﬁ7ﬁvb
BIE (0 Pa FOWIIEL), QR @A 7+ b
EHEREACT u@moysvﬁw LR, IhbHEWHIC) L
FEE - WE L, BRSO A DAL S, [OEERET

WCBUIDRKDORS N Eh b, BE, A7y MERERY
F 7%y NEERERETO=21E, Bt roiigEsot

[ R1 §_R4
i R4
BRI RY) E&
: ) R2 R3
oR2
7o - -
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7—<%ﬁ /74&77A y
E
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(a) A1V TTLE (b) BXAIEMER
2 . EIRHEOEE
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O GND

B 3. IC{ERREL > OEMERE

AL TS D 70D, A ICHEE - T A D b,
FEIIRFERRIE S, E BRI o, OTRBERFE (A S
BzOWEH DXL, & 50 BRI AT
St NS V@S 1 p E AN

X 312 IC LR v - DS % 7R 3 s
3, WHBEHKE & BTDEBRTERE) & L, R
PRI 1 IR & L7z BRI DDA RT v T E
WL, 20Ty H0omn, B0 2 BIIEIHGHETO2E)
WV EHEIR L > v 7 VD) &3 B REmEEE, SERHIES 1
> IRBEREEED,  AiB L R W TS A R
BThbB, BEROKNE, FIMEHE & Fl—F v 7 RICER
ENTWBDS, B, A7ty MEFAOTY 7€ NEER
JERFEOE S D & 2 FHET B 720 OIRPUIEIEIEA 1288,
HEDTE AR - 7,

F 7ty FNEEREFEOHINL, R, (2L - TT ),
= DIIORIERE R FIR L, 7)) v YO iR
DINSVEBHLR, 5T A LIy, 7Y 9T
DU OIRBESFED 8T » 2% 3 LRIt 2175, L
7255 C, IR O 74 v MERREEE R H oL
HIE L TB UEDH 5,

F 7y NEROFREEL, EREEROMEO AT T
DR AIEE % R,, Ry, DFREN ) 3 2 28 - THE LS
BTH Yo SOF 71y NEEORETIE, FEhHEHEEn+
7ty MRS T  ZEEIEIEOA 7 4 o MR SR
TED,

EFEIRERE ORI, B ORI - T b
728, 3EBADOAXRT v T ORI R AJIEOREREF
FOEPLE IV, 7 CIEORERRE RS LIk
AT TDITRE A VEERIE & V9o IREIRPLR, (2
1&, IEOREERECE R ORI & RIEFRER /N S VSR
ENAE LS TH L, $72, R OFRIZL - THED
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