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Abstracts

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 21 ~ 24 (1987)

The Control System of Mr. Slim Packaged Air
Conditioners

by Yasuo Sato

The principal demand for Mr. Slim packaged air conditioners has shifted to
ceiling-suspended heat-pump types, and typical installations involve several
units with independent control. Current research is focused on improving
the quality of the control system and air conditioning. Market demand has
been analyzed to develop models that significantly raise the comfort level
and offer simpler installation, operation, and service. The article introduces
the control system of these new-model air conditioners.

Mitsubishi Denki Giho: Voi. 61, No. 5§, pp. 2~ 4 (1987)

Current and Future Refrigeration and Air-Conditioning
Technology

by Hironori Emoto

A general overview is given of air-conditioning and refrigeration markets,
technologies, and likely future trends. The markets have grown rapidly
in volume, but there is still much demand for improvements in equipment
quality and performance. Future developments will require introduction of
new electronic technologies and further studies on the refrigeration cycle
and air-conditioning techniques.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 25~ 28 (1987)
A Membrane-Type Humidifier

by Fujio Hitomo, Yukinori Okawachi & Kenzo Takahashi

Many air-conditioning systems for buildings are now being designed to
allow independent control of individual air-conditioning units. This has
increased the importance of local humidifiers and their associated control
functions. Previous humidifiers suffered from several drawbacks: they
generated mist, their lifetime was short, and service was difficult. The article
introduces a new humidifier design employing a membrane that transmits
water vapor but not water droplets or mist. Humidifiers based on this design
are clean, mist-free, and easy to maintain.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 5~ 8 (1987)

Comfort Control by a New Variable-Capacity Room Air
Conditioner

by Hiroyuki Umemura, Katsuyuki Aoki & Sakuo Sugawara

The operation of Mitsubishi 1987 inverter-driven room air conditioners was
designed to match human physiological characteristics, resulting in substan-
tially greater user comfort. Special sensors monitor room temperature as
well as several other important factors to emulate the human heat-percep-
tion process. This control-method enables users to easily set and maintain
the desired comfort level. The new control algorithm cuts the heater rise
time by half, and stabilizes the operation. The article describes the principles
and implementation of these comfort improvements.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 29 ~ 32 (1887)
Series KAH Ice-Storage Units for Air Conditioning

by Seiichiro lkehara, Osamu Otsuka & Koji Goto

To take advantage of lower nighttime electric-power rates, institutional users
of air conditioning have begun producing ice at night as a stored heat source
for use by air-conditioning equipment during the day. Stored-heat operation
generally enables substantial reductions in the heat-pump capacity. Mitsu-
bishi Electric has augmented these economies by developing Series KAH
compact ice-storage units, A controller with a microprocessor has been
developed to optimize use of the stored heat, maximizing the economy of
heating and cooling systems.

Mitsubishi Denki Giho: Vof. 61, No. 5, pp. 9 ~ 12 (1987)

Inverter Control for Room Air Conditioners Using a Single
Microprocessor

by Shoji Mochizuki, Koji lio, Hirotaka Sakamoto, Masaharu Udaka & Kenji Kawagishi

The inverter controllers of previous room air conditioners employed three
LSIs—a microprocessor, a gate array, and a ROM~to generate approxi-
mately sinusoidal outputs by pulse-width modulating the inverter output.
A single microprocessor capable of providing this control has now been
developed and adopted in Mitsubishi 1987 air conditioners. The article
introduces the software algorithms for PWM sinusoidal approximation and
for unit control.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 33 ~ 38 (1987)

The Development of a High-Temperature-Boost Absorption
Heat-Pump Heat Transformer

by Tsuneo Yumikura, Shizuo Fuchida, Goro Yamanaka & Takashi Arai

A waste-heat recovery Type II absorption heat-pump heat transformer that
extracts a high-temperature (150°C) output from 60~ 90°C waste heat witha
minimal expenditure of electrical energy has been developed and is planned
for commercial production. The article introduces the R&D of the world’s
first implementation of a two-stage-cycle heat transformer and a new “fir-
finned tube” to achieve a 60°C temperature rise. The results of performance
testing of a prototype model are also reported.

Mitsubishi Denki Giho: Voi. 61, No. 5, pp. 13 ~ 16 (1987)
Holonics Control of Room Air Conditioners

by Fumio Matsuoka

The article describes the active electronic-control method used in Mitsu-
bishi inverter-driven room air conditioners. The system’s transient response
to active load variations was analyzed to derive control parameters for
the compressor speed, the heat-exchanger fan speed, and the aperture of
the electronically controlled expansion valve. The transient response of
these three actuators and their interrelation have been nsed to implement
a holonic-control concept based on system control commands and interac-
tive subcommands.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 39 ~ 44 (1987)
Open Display Cases for Supermarkets and Grocery Stores

by Tsutomu Sato, Atsushi Hasegawa & Hitoshi Furusawa

As dietary standards continue to rise, supermarkets and grocery stores have
been working to improve the freshness of the products they sell. Mitsubishi
Electric has developed open display cases that assist in this “freshness
management.” The new display cases feature two refrigeration units, an elec-
tronic expansion valve with computer control, and a “rotation defrosting”
mode that prevents the temperature rise associated with previous defrosting
cycles. The article reports on the development objectives, construction, and
control features of these new display cases.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 17 ~ 20 (1987)
A Refrigerator-Mounted Inverter

by Masaya itagaki, Koji lio, Kazuhide Yu'uchi, Fumio Matsuoka & Kenji Kawagishi

A 332-liter four-door refrigerator has been fitled with inverter control to
achieve variable-capacity refrigeration control over a wide range. By com-
bining a variable-capacity inverter with other electronic-control functions,
the new refrigerator realizes faster freezing and icemaking, maintains quiet
operation (despite a larger cooling capacity), and reduces the range of tem-
perature variations in the refrigerator interior. The article introduces the
inverter configuration, control concepts, functions, and features of this first
Mitsubishi inverter-driven refrigerator.
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Abstracts

Mitsubishi Denki Giho: Voi. &1, No. 5, pp. 61 ~ 64 (1987)
A Digital Graphics Terminal
by Hiromi Yamazaki, Mitsuharu Uchida, Ken’ichi Yoshizawa & Masayuki Tezuka

A digital graphics terminal with advanced input functions has been devel-
oped for installation in digital networks. Unlike previous terminals, the new
terminal can accept Japanese-character keyboard inputs, handwritten text,
and line drawings through color-camera video inputs. The high-resolution
screen reproduces natural-looking images, which are complemented by the
terminal’s sound capabilities. The article describes the construction and
features of this user terminal, which is expected to find applications in a wide
variety of fields.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp 45 ~ 48 (1987)

Unitary Air-Cooled Condensing Units with a Combination
Multisystem

by Masao Kimura & Kazuhiro Ueda

In 1982, the Corporation introduced a revolutionary line of unitary air-
cooled condensing units that required no machine-room enclosures. This
obvious advantage caused an immediate sales boom that is still continuing.
Large sales volumes inevitably lead to specialized demands, and so, to meet
these demands, the Corporation has developed 9.2~26kW unitary air-
cooled condensing units with a combination multisystem. The principal
features include energy-saving four-step capacity control that also permits
more stable operation,and an extra fan and electronic fan control to achieve
low-noise operation and greater condensing capacity.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 65~ 68 (1987)
An IC Card with a Microprocessor

by Takeshi [noue, Shigeyuki Nango & Katsunaori Ochi

The article describes a 0.76mm-thick ISO-standard IC card developed by
Mitsubishi Electric. The card houses a microprocessor and an EEPROM to
provide ROM and EEPROM capacities of 8kB each,and a RAM capacity of
256B. The two ICs are bonded to a four-layer printed-circuit board by ultra-
sonically bonded aluminum wires, and the entire board is potled in epoxy.
The card’s reliability has been proven througha 1,000-hour aging test at 85°C
and 853%RH.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 49 ~ 52 (1987)
Split-Type Packaged Refrigeration Equipment

by Minoru Kinoshita & Koichi Negore

To meet the refrigeration needs of consumers ranging from private homes to
food-processing plants, the Corporation has developed split-type packaged
refrigeration equipment based on single-step semihermetic compressors
with capacities of 4~40HP. The equipment features simple, enclosureless
installation that reduces installation costs, low-noise operation, and many
other advantages. The article reports on the construction and features of this
equipment.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 68 ~ 72 (1987)
An Ultrahigh-Density 4Mbit Mask ROM

by Ryuichi Matsuo, Masahide Kaneko, Ryo Ando & Toshihiro Koyama

Memory devices are among the densest and technically most demanding of
semiconductor devices. The greatest memory densities have been achieved
in mask ROMs. In 1984 and 1985, the 1Mb barrier was broken, and now a
4Mb mask ROM device has been developed based on an ultrafine 1.2um
CMOS process and low-power, high-speed circuit design. The article reports
on the circuit configuration and operating characteristics of this device.

Mitsubishi Denki Giho: Voi. 61, No. 5, pp. 53 ~ 56 (1987)

A Practical 66kW, 20MVA Completely Self-Cooled
Gas-Insulated Transformer

by Atsushi Kudo, Satoshi Hayashi & Toru Yoshikawa

Because gas-insulated transformers are safe and reliable, demand for them
has grown rapidly, especially in metropolitan areas. To reduce maintenance
requirements still further, the Corporation has developed large-capacity gas-
insulated transformers that employ a passive, self-cooling design. The article
describes the development of a 66kV 20MVA model, which is the largest
self-cooled gas-insulated transformer produced in Japan.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 73 ~ 77 (1987)
A Trisonic Wind Tunnel

by Kumeji Sawada, Hideki Watanabe, Yoshiaki Kuwano, Takayuki Yamamoto
& Takahide Dzeki

A trisonic wind tunnel facility has been constructed at the Kamakura Works
of Mitsubishi Electric for aerodynamic design of guided missiles. The facility
is an intermittent blowdown type with a 30x 40cm (W x H) test section and
achieves a Mach number of 0.4 through 3.5 and a Reynold’s number of over
2.2x 10" per meter. Data collection began in June 1985 and, after perform-
ance investigations, the facility was put into practical use. The article reports
on the basic design, principal specifications, and performance test results of
this facility.

Mitsubishi Denki Giho: Vol. 61, No. 5, pp. 57 ~ 60 (1907)
The MELFAS 2100 Facsimile Transceiver

by Norio Nakayama, Katsumi Tsukamoto, Akira Ohara, Michio Yamazaki & Shin’ichi Akita

The MELFAS 2100 facsimile transceiver features a compact A4-size installa-
tion space and multiple telephone functions that allow it to serve as
an advanced personal telephone terminal. The MELFAS 2100 can read
originals of up to B4 size, and record on A4-size paper. Documents can be
transmitted or received in an 18-second high-speed mode, as well as in G3,
G2, and minifax modes. Other functions include one-touch autodialing, on-
hook dialing, and local copying. The article introduces the transceiver’s
features, performance, and construction.
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T T, BARE4AM Py 920 ROM M5 M 23 C400-X X X
Prowt, ZolmiE - BRI - BIVEHHER &icon T
T3,

2. M5M23C400-x x xP &I RH=

AEBETEL 72 4M b 220 ROM M5 M 23 C400-x x xP o3
RRHEERRO L3 TH 5,
(1) BRERAM Lot 524,288 o—F X 8 Hwb,/262,144 o
X 16 Ew b OEHEDAEE

(2) E# roeasfs

FRLRATOERARA A 2K 250 ns
CE 7otaa14 B 250 ns
OF 70t2814 17 100 ns

(3) [EHT|ES EVEREEK 150 mW
FrigRR 5mW
(4) JRVWEE -2 Vee=5V+10%

(5) @ AlMImFE, TTL au s

(6) Awr—s i, $E#E40 ¢y, DIL (Dual in Line)

Lt D AMEwE 920 ROM @ Ey #5MEZ R 1. KFEd, 7L
AN A BT Ag~Ap, -2 i Do~Dis 9 29 o iz AH
T3 Bu kBEHE TV B, Ak AJ) BYTE) 2 LOW &
&, 0@ 7FLAAT (A1) & AD F—a HIHE 8 twb 7T (Do

* LR FHEYERT

A, [ ~ -'_33 Ag
A, [ E]] As
Ag E E A
Ay E E A
TELRAAD A, ] E Ay P KL 2AH
A, ] %] Ay,
A, [.7_- g E As
A, ] % [#) Ass
Fu T Aq E g E A
1x—-70Ahte  [E B Bl BYTE < tAR
(ov) anp ] e Bl D (ov)

7o rTw b B E x Z] Dys/A., (7 FL R
fa—7nAn Do % & D, AH)
o, [E 7 7l Du

0, [ Er =5
F—sdh ¢ Dy Es.- E Dia

D, [T 7] D,

Dy, [B] izl D,

0, [ @ D,

D, [ ] Ve(5V)

1. 4M{ut 2220 ROM o £ 855

2. M5M23C400-x X XP > fuir—z A8

~Dr) 2%%0 At AT (BYTE) 2iHigh o & %, 29ty i 7—
2] D) LAY F—aHAZ 16 w1 (De~Dy;) & A5,
Ror—gd HEERZRE 2. KR T . IO~ 7525 600 mil ofg#E 40
Eo DIL Awr— ZHWTWw3, ¥4, Avv—o#HCEEEIEE €
~WF ZHAT 712 OEEERZMEX 2T %,

3. EIRSHERL & SMERE(L AT

3.1 ERER

AMUtwh 222 ROM @ 3,3 BEEZ R 3. KRTo Fuldrd &,
8.33x8.66 mm® TH 5, HPMBET KoFrvd vl & Fu3 O LT
ETTIEDD X5 ITRL, xeyrL—- Ot Xfo-4, Filic
Y704 BEEEN TS, 2evtn FHEH 4096 Ewt, 5
L024 Ewb THIE N T B,

R Jowo EERER 4. KRT, F-2 HAE, 1o-FSEwt
(Do~D7) /16 st (Do~Dys) oS f+ AJ) BYTE) ik -
ThEND, 7FLA AN, 19748 (Ai~Aw) BRBEEL RS, Fu
51331 A1 (CE) &, 77 NRBKOER), ke Gy, 7o¢
Swb13—3u A OF) @A fwor % Juho—L L Az Bia%E
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PP Prrr>rr

@&

T RELRARN

- B
PR Gl

A,

GND W®

3. 4MEwt 220 ROM @ 5453 BE

WETE 2, BiRE 5V H~FIR (Veo) TH5,
3.2 HiaebRW

AM Vw220 ROM tix, E#ERIL - EEL A & omEiErets
£ L R THI f1or e TaIh TR,

1l Jota 1 p RO n ooy CMOS K th 5, PIEE
HEICE, nFeiLtsveag Db Fein & (Ls)=12pm, p¥
PHLSLTAR DN Foi £=2.0 um DOFEHERE MOS psuzaa %
wvTwd, v-afufy ORI, DHED 11y EARTTW, J-

AT PSS RETL—

I
2621448 X 16 v
t ¥
.
24288EE X8
XFa—9% i 5 XBE b
! <7 X2 ROM
3
I
:
I 1
i
Y b @R !
YFa—% !
F o7 e AT YT !
< F— AR BU
Tk
)4#~~7‘n/,@% HHNy T 7
N+ ERE

- - 0800000 0000006000, —J

D Dy Dy Dy s 05 D5 Dy Dy By DyuD4,06aDisDisDossnns (7 F Lo 2 AH)
F—5HN

B 4. M5M23C400-x X xP D Fnws [AIHE

APy TREZR EF T 5o 4 BILEE (Tox) &, #2404 2
e, A—b HiciE gU3Fu s F 2V T bsudaa IREEHEL L,
B X 2 BER DAL LT3,

B2 48 KSR, RS 8 B NAND HAERH L. #2ltL
%R 5. iIcRTo Cwb MO AL GND ¥ Tofflic, #
W orsosaa 22 @e 28U tsvraa 75 8 (H, HFlcBEEN S, i
S NOR yey iICh_T, twb foBER & GND 23KEc B
R, AEVHAL OFIRE LN, LD IM vt 2220 ROM

v # 1. 4M ) 220 ROM OB 1o b
E— 536 - -
g }j E:: I[ _|H‘ EMOS cF oy d AR (Ls)=1.2pm, ¥— NEABRE (Tox)=240 A
! t:j E:I : RSB NAND®RIA ) &
| 'j Q' ! CAFVEARA D F— F PHRHR
r— —— —If omos ’ .
P il ST FvREy b ) HEE
1 ;_'] [:{ } LRIy
I 1:3 [:1‘! ln
L |G
] b
L—:}—"‘Q:_J By b7
H 1
;:] [:, N
’}’«[ — By bEET LS
BARHR v rERTILE
7— Figa— b
| ' — SRR
I 1=
' ! 7 — KT — b
r‘g}"“ér‘: avsst ) /
+—
| {j ﬁ, | ] v
EE
| .D E:: | | ! 2
I-F8 | 'j Q‘ i ' |
f 5: :: : S i %x%u 1t b o TN
| H T
. i . P
o | | Ll vt o
4 } : | N
'UD} C, |
— _— e 4
' )E‘)l‘ﬁ‘/’/’?»ﬁ’?\/—
oy bR
’ (2) 1MEwh v22ROM (b) 4M gyt 720 ROM
5. M5M23C400-x x xP @ &yt
[EIEZ3 6. NOR xg(1M) & NAND zgy (4 M) DM Az-v K
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R 2. BHOIM L 4Myh 222 ROM o Hrfie

MSM23C100P | MS5M23C400P

A= ) FE R (Evh) ™ 4M

7 = x = CMOS CMOS
Ao ) OB OR NOR 8 NAND
ROM # <= = 7 74 =AF AFvEA
A® ) e rsd X (emd) 35 12

F v 7 % 4 X (mm?) 54 72

il it A E ) 5+£10% 54102
BMAKT 7R E4 a4 (ns) 250 250
A EBE N (W) 150 150
BRAHEBREEH mW) 5 5

FANE R (N 1 28 ¥~ DIL 40 ¥v DIL
M o F - & (Evl) 8 8 or 16

NOR xgy &, 4MEut 922 ROM tHwA NAND xgY O
Na—u %R 6. IR, 1MEwt 920 ROM @ xey414 i 354
m? CH2, THICHRT 4MUEyt 2220 ROM i3, 12 pm? - #7934
% KHMENTWS (IMEwt 222 ROM 0 F43), £k 2.0 pm
TH3)o Fl, ABUTF-2 D “17, “0” Y% 14 FATHS
X5 Lio 1430 HAT Tunvzstut B Vi @ ps5.022(EMOS)
% 540bwiay B Vg © tsuzza (OMOS) b & xgys-
2 % J0d54 T5(FK 2),

R UKL, R b @R “H”, JERINo o-F fic “H”
BEINE N, BRI N o-F $LIER L & %5, 4TI M523
i, EMOS 7 DMOS %o C #—+ Bfirat “L” Xt “H” o) &
“OFF” & “ON” @4yt “0” ¢ “1” oMz stsHE 5,

5 3 TR toasrd OFRE - W& votoared EflnTn b,
toa7yd BEEEER 7. KR T . A'UFSLEA2 D Eub ME, Y57
-2 FNLT tor?od ~ORR 5, toarud i, 22D Jows €
DHENTEY, EHIIRRED hoobzs— BZER) 7o KRS L
T, —HOMNE, hrubzs— BEEE) 707 OATTA~t~ b
5 —TOMIIE LorLoua AF =t ~ABo TOZDOD tuzrud
HI, EWCHROERSKA->TAEDT, ALytzs— BEETR) 7
o7 AEECE R ED c 2 ik B,

FAK FFLA ATIESDI LY, ar T 2EEL T, NHREIKO
—#% 417z IVEX 2D PRLATWD MUA BIBEZARL TW 5,

CE
)

—
- H

Y¥o—5 CE

[ —[I%l NMOS
AEY LFURY
DEy Mg

—E PMOS

K 7. M5M23C400-Xx X xP @ tuzroT BIEE

BARE AMEwt 220 ROM « AR « &F « %5 - /MU

CDFER, 7RL2Y~TuR B F~afa~y D Fotaafs K2 A
<L, =E@ERHREC Lk,

4 BfrERK

4.1 FHLUBMEE—-F
P LBIER, 243 2 AMMER IK X - T 7fuz, CE, OF,

BYTE, =Jue—f o 5 MRS b0 & TF D a1205F 01
#E 8. 1tiRkT s BYTE &~F i, F~a 1% 8wk (De~Dyp) X
H16Ewt (Do~Dis) cWIhifiz e cEd, L eF i 5%
& 23500 BVER L, A0 D 2000 2 ERBIFL LA, 7F
LaFotasts “t,(AD)” & CE 7otasts “4o(CE)” 11K 250 ns,
OF 70t2816 “ta(OE)” @A 100ns &2 wFh b EEld i o T
3, T, ER-ILE-F BRERE DD, AL~Ar D =Jurotasds
“1o(NB)” HIgK 150 ns & @i CHIVES 2 (F—2 1 Do~Dr
8Euwb C, EIHFFLR D FoERa14 1 “4a(AD)” XA 250 ns T

t.{AD) ta(AD)
FFLAAS (250ns) (250ns)
A~Ay,
XigAo—~Ay,
F—F N
D,~D, X BHT— X BHTF—9
llIDu"D)s

(a) 7fuzae-f (CE=0E=L)

t.(CE)
(250ns)

- [ L
1
FFLRAAT —-‘{
A—1~A17 X
XiFAo~Ayy

*‘“g’f‘fg, HIGH z I F&m \ HIGH Z
X{3Dg~Dys -9
(b) CEg-f (OE=L)
1.{OE}
— (100ns)
FTFLAAN
A-—x”‘An x X
X{3As~Ay,
‘?—[9)'517[3) HIGH Z [ 3 \ HIGH Z
a 7 = '
1(1D0~D15 A . 4
(c) OEz-f (CE=L)
L(AD)  1+(NB)
t«(AD) e
(250ns) 15005
7 ELAAN
Az”‘An

7 FLRAARD "
A ~Aq

75 ) A

= L)

167 FL AXBE v b

(d) —3re-F (CE=0E=L)

K 8. M5M23C400-x X xP 0FEHL a1z oJF4—t
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$3)
4.2 FHUSHE

BT KB B FRLRTIERR L DE
IEELIFEZ R 9. IoRT . N bLEEE
FE (Veo) 5V D 7FLa7otasds ta (AD)
1%, #1180ns L E@#H THOZEBHEL TV B
CREIREWVERRR, T.=25°C),

T.=25C

¥7c, BIEEHOERELAAELE 10, <
ICFTo MhLBIEEE (Voo) 4~6V i s
BAC, BEFEEMEH 18~22mA F&REL Ef
Tw3 (@, f=4MHz T,=25°C), &
WFNORHE Y 2R00 EICH L THy v
BB 5B,

5.6 ¢+ v R e

AR, KR vz ROM @, fvow » o—F 109 S KLRT S BAS AL 1 (AD) (nS)
S0tw % SICRARABE fas FEAF A e "
Y, HEELZ 7za—Fu+ FER - Jo B 9. 7rLarotaats OBEIFELKGFE
Jssdel, BIRIEBEAEM 229 L LT,
BER 57 ® 2008F 020 & EICHAT, X251 7ot 253 1 ®r T,=25C
vob THD D, EOERR—B LN, 40, BHio 12mm f =4MHz

HEATAL CMOS S0t Hiflf & 8 Brffihtian NAND 4y Siss vz =l //
toa7yd & OB R AR & b ¢ T, &K 7otz BE E
250 ns DFEIH L FH#ES % 5 4M P 920 ROM M 5 M 23 C 400- 3
XX X P R BHEE - WAL 72 5 ol
T, EWEE BERERTTH B 559 Svr—-u WeEPROM =
JVAFIL T3 EysrF D AM Pywh 220 ROM AL X h 2 T3 T
55, o . . . . .
CRHOSRIEL 7 M Ewh 920 ROM 23 2 & T, —g& * ° °
& ERHEC/NEAL L 2 BT HIRAEE A L, % ORI E Ik BEBE Vee (V)
LTwithrs, ® 10. TEREROEELFE
zEXM (4) /pb:12M ooz ROM, #4351 R~-vsy, BFHE (H
(1) K. Takizawa, et al: A 1 Mb ROM with On-Chip ECC for 59-1)
Yield Enhancement, ISSCC (1983-2) (5) BEED: EF ++502 vriL—2 FIKAR v20 ROM, =
(2) F.Masuoka, et al: An 80ns 1 Mb ROM, ISSCC (1984-2) Ry 59, No. 10 (FE 60)
(3) HBBE: BHEAKRK 1Myt 220 ROM, =ZTHEH, (6) sHEED:4MEw 222 ROM MN 234001, National Tech-
59, No. 4 (FZ60) nical Report, 32, No. 1 (iF61-2)
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= ‘ }Eliapﬁ&% ECﬁi

P

RE &K 2 -0 F - 20 FH - LA HF

Lo & 2% &

BZeEm A BIc B BHMORERERE L, BURL x 54k
CBILTH, X DEEAMRAERENE X5ICaD, Tk, EX
OHHFIE i - THER L & 5 RO EERREM b EE Vo2
HBo OS5 RMRESIT, SEEBE) THHYRL x5k
DERFS R RN INT B 7o ic, TR SA RV ERTC R
L 7o

z o ALIREABER N (RRUH U= IR, SHARHIST « 440
omx f 30cm) 1%, WAMI5S (EICHAFBEILE L, FEFI604E 2
BT, [FE6AnD F-a EEBMLCTr b, BEEMBED T
5B,

2. % K it B

2.1 7 ¢t

T DEIRRBRMOIALRT, TiioFshcdE S THREL ko
(1) FHBEML x5 KOOSR OZZIIRED T ATTL 5 T 20
(2) BEML x5 EOBKRS LI, LN-s & E) OFF
BITZ BT L,
(3) -2 MEFEMT, BHEZET BE vty KX BZEN
WE) HiLBAC e,
2.2 EAAE

AR ICOWTR, FFORFARBERHOCOOOO O 2L )
LT &L IORT IS CHELK.
(1) 2wn HUHEBH

FHURL » 5HOTL x S E hA- TEB X5k, HIEH:
BER - BEROZ OO FRRRL R ©F 2 2FEMRAL L, B
& 2wn 32 0.4 20 BIRE 2un B35 & TIRIEV 2won S 2 FERT
%o

(2) BRIz

R 7 U NI R -

MR LR =ER AR
# OB M HE40ecm X H530cm
5/ : M0.4~N3.5
s MO0.4~MO.7
B MOT~M1.2
B MLS, M20, M2.5, M3.0, M3.5 GHaIAZHRAR)
B : 15 Lk
Bt 60 LA
4 7 A R :2.2%107(1m) Bk
B o AM=10.01 (M=1.2)
AMIM=+0.01 (M=1.5)
o o f#fl & :+0.1° LT
A THEGIERE « £0.5% LT
BUB ZEF TP 2200
BIRIZEABHIBFE © £0.05° T
2 R —40°CHT (KKE)
B & 65dB BT (BudsEFic T)

R
o

w By Y ¥

=8
-

4

Bl
-

A1
it

* ZEERBRGROSEMVEDT | ZEREIN vt

FERL » iR, KERHNI2EI 0L A EROSH
FREICKT BEBMA) # K& L B3EBEMED 3, RIAHBICH AT
HHEABREIS KT Al A% N B X5, BEREMEEY +20°
&L, BICKRE 2z AR5 08RD 2HHEED 17twt
DDA Y 2514 BEHT B,

(3) Lot

HENZEC BT BHNOABRAEHO—>TH B L1k %,
MRERZH 3 ARRRIc B TEBOHE L~ i el
ML WA, 1L BOMERKRE S A5 &, FE DRI EOH
EREEIC 2 50, LR oT, EIRRBIC X 2 EE 0B ko
ERBEHERD L5, LA BEEMEY (1m) Hib 22X
WLl keT 3, $7, HAAEZMET2CcX b, BLEN L
1WA BB b N2 FEFBEDTREE T %,

(4) & 3%

BIROBKIc ik, REEOHE ATz RN, SRR
FHL A TE R R & 23D 225, FHAEER L5 R ORI X
b, KED 5-2 2@RFTIYGTE 20T, B - BERSE
THVEED BN R B HAT 5, 37, FRACHE 202 IC
Br& 2 BEZRR AR E HImH LN e, EZ auo OHICEZER
WAL TGAT E BB BB, Ee L1V BEE BT &R TE 3K
= W
(5) FlHms

Aipd o X 5, FHEER LI ORBIC X » CERRETORR
F—2 OUURATEETH 5 2 b, HBAROBTIZ AL SR L T
SR 15Fb &3 2,

(6) <Sriikng
SRR I EARE 2 B L C,
o —BEE : AMS 4001 (UF » YESHEE)
AMIME +0.01 (B RFEED
(M ZEHHERTD 2wn HO
s PihofE : 01 LT
LT3,
(7) EHABEOKE X

FAEOME L, FERL » 5 EoERBRENSE L LT,

(a) L1t

(b) HHEWEL

(¢) RiRBEDTE (B b DR DOHE)

(d) BEROPVEGH: - FExR &

(e) EAABBA~ DO
AEPEBLT, H$40cmx##530cem LT 5,

(8) EEHERE

MIRRTH B coliFAE, 1BIOBERSKT T 5 & BRIEMREE
A thEESRCETFES 2 BERTAT ILEND b, COR TR
R 60 2LIPE LT, & DORNCE 5—2 DMLER - M H TR OF
BROBEMETT 50
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BaAT 1 IV T

EEER

AL

HMAXHR

=y )

v

[ A
-\

R
BEMAEE  op>— 5 mumgm
TR L7105

L. =5 ORI 0 S 8

2B M oo M OHE

1 % EY 5 # 7 v z » % fis

% @ IE @ B kHIEY 18kg/om®G, Z¥HI20.4m%/min (BARE), SR 60 4 bRy

oI @ W W 2 o s FHET I+ 28, e—~bUX, 24 L0F4 7054, HiOEEH —40°C (KREIE)

TR s K % W EFRMEE ($3mx10m), FHSm3, WEREN Bkglem?G, ¥—<A<xf 3t (FE5FMW), HI buty sigH Ll
i S OES00A, FEHEIRE 2 BLT
BOW B B SEREUY 0.5, WEERSAN3 TLIT, FHEEN 1S B L

T oMW % W e IE #  ME&:AD $480mm, MO 734 mm, RAFENTIERE 0.5 BT
i IE hid #TH: 210 kg/em G, Jlif 28.5 I/min
4 & 1§ M $),40mm, M 1311

IV - N S 5|

7 A

N i3 Iz]

SRR AERTHSIM (@ 10mmxP12.5mm, FRILES7.9%, KL 3.2mm) 1§

HEF TS =04 (FBFE SOmmXEE 240mm) 1

S (¢ 12mmxP 18 mm, FAFLE 40.2%, L 6mm) 24

XY —v (BE0.4mm, 40 A v ¥ a, BIMAE46.5%) 3

Wk, 1.5, 2.0, 2.5, 3.0, 3.5% 6 #&, BN 400mmx300mm, ¥ =)~ Ly3EHFTZ$0.3m
LT, BI0IL0~1000 WEE (FBY), FLE ¢ 6mm, FLOME M 30°
ZEATBEMHE 11° FIEE (FH), AT » 7 (FH), Y= )Ly EFFX$03m

At Jy bHRX, EY—-F, ZEMEME £20°, ETEHEE £150mm, FHAR (EAROL 160%)
H2Rxe—t GhEY—X), BHABE 20°/% max, ZEATIFHFE £0.05° LT

EHAT°

MO oW % |

Mo Mo\ &

M - B

i ¥l £ T

PAIE e R N i
Eh e iRER
o & 4L T SB
qORo B OB

SHNEW, vy -2y PR
HESARTEHE (32¢h, EHVv v &) +2.5psi, +5psi, +15psi, —15~+50psi)

MELCOM 350-60,,300 (32 € » b, AMAEY 8M-5{ }, MT, FDD, 79 v %, 7wy %, #3745 7 CRT)

BTy Y- LvEEE (v vRE KW, MIEHE0Im, ) X4), BEETFER

i # £ 13

i H & i

¥4 vy (BERIER), WTHEBEFX (SEHNYT, X7 » 2RI 4 vy ¥), BEAERERTHERCST 3§

KASER 65dB BT

(9 ™ #

<F

HRERRUEEER

R, EREERES 22 150~160 dB 0@ 3 0 T, HEYE
BERARTH %, cOMRATEHBRE KRHashdc s d
b, HEIRE oL T, BiBERc65 dB YT & w» o S
HHE % MR & ¢ 5,

74(416)

. BB

cOAIAONEER 1. KRT,
Y6 EEr LRI N S,
3.1 EEZESSEKRE
TOREFERARKD LI Y AL LB B 2K ERRIC X DEERL,

T ORIFARKRBIT 5 &8 2. 1K
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R4 65 m® OFFKE~RFKUET] 18 kgfem? & % 3 F THRTAT %o
¥, BHRETHAC-CEELIOZEHREY ~40°CTeL, E
RN EIC RO v—ouoz #9508 (#93 bo) B C e
T, HBIRHC BT 33RO KOS [\ Tw b,
3.2 EHHEERE )

COEBIITEIHNRMZRERL, EEEFC BT 3 5HIR O
B9 - 22— R HEEET B D ICEBEARE TH Y, Fhrd i
, EVCEERBELINEMERER & 0 B, CORFTR 212 D
ISLER i OFEFE M\ Tk 0, BERSHHEESREE LT
w3, HIERIZEAHEN% >—FAvy 35 PLE#EAENTH D,
e, WKHEEN:EESIREHOZDORSCIEL T 1-T OFE%:
HEWIC LV, RZEZ2/hE T3 2HPFL T3, chic kb,
EAIRETI O E TR A £0.5% DIT #RERL T2,
3.3 BiRER&E
(1) #HAMR

SAIRGERE 1dm OMERT, FHIH : ofEfibE 13: 1T
5o WEBICEZFIR » ag)—y BSBAZI TV T, FHEF bitH
L7225 2~15 mfs KRR & h, e h 3, HEIREHOMIR
WD LERIC TR h, 75 IcEHIE~ & 22255,
(2) HE/ #8358

¢ ORI EHIAZ AR F F- <k ), EEEFARTEEED
% 2N BUCIE U e BRI E 5 - T 5o BTE & 40 e X i
30 cm DftRC, EHA ARBICHISTEETH 5,
(3) BEE

BE RIS AR COMERE &, [EEHER TORM
DOEERIIT 3 cwic, BFLEE 217 OZEREL hoTwds, fl
BEECREEAITRICXTL T 60° 0B 220 btk b, MRLE
BA10% & CEBICHRETE 3o ¥, EADBEE, £1° OB
THEE HOBEARTHET, BRI 2wn BFRETHOBEA 0597
BEY AT b T b,

EERABE 3, B I % I EIE & SRS o Rl i A
LT, Biko&EEY 2w B U ol 2 e 8 U CET
B own FEE, i, WRBEE»LTET 5 ERELLIEEN

B 2. g faieE

TN & TR D 7 wiRiEEER D < T
(4) BRIHEH

BRI 1, AR R SORE L COTE O MBI ER 1T 5 BT
sAERL, EFEHRIFCE D 3 BEHEAOFFLE LHE (T
Va8 ~OMKET HBET 3 2D EHIER T L TRA 160% ©
MR BEAN &, R R O F.EE & T R o il
EEZAESHCT 3 2DDE 20~ B D,

BmzsE (2 2.) 1, B fzrfghte & B LT ER
BEWE: 2 & A~ L CfT5 ¢ & AT, BEIVeMBEEzEH 1207,
LTEH) £150mm T 5, BRI IME Y-~ EBH Ty,
HEHRTASHEIC AT 5 500 288, BERRCEMT 5 2597
o, BELZ AEFE—EOE FE TD 507 LITBBIAY 2507 L
TEBEO4E D O2M e-F AP D, BIRGIZ FZs M OhlEEEER
+005°LITCH 3,

3.4 EBEHEESE

c ORI, O « #£7T b &0 TEEBRBGH
B 16 P b vy MULTI 16-CUSTOMY I £ 3 Fruaws—TuR
HEER 2R T 5, BEWEC X 3EEEE, otk
3D, y-roa LTHAD fu3090 2ERYT T %,

Fle, 2oa7l I X BHEEBWES FIEATRETH o
3.5 HlEE

z DIRADEH vazs K 3. wRd, MiFRE%, HAFRED

sz e
C T q
HeET—ALb —FE__} L mER 727 } } [
i L g 727 J | CRT(2%
] 1 |
sEEn 37 5 I ’ B
77
o w47 | | 25745 »CRT
i ]
[ — | —
wempr  —[Ene 7] I [ 27 A/D MELCOM 350 | | (
SToTYLS
. ! —_— avr-p —60/300
SHUE AT —{Ere-7] ! 727 ] } o @
I | g
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