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Abstracts

Mitsubishi Denki Giho: Vol. 58, Nao. 11, pp. 18 ~ 21 (1984)

A Thick-Film Thermal Head with CMOS Drivers

by Tetsunori Sawae, Hiromi Yamashita, Takafumi Endo,
Etsuo Hatahe & Toshio Tobita

Improvements in thermal-head performance have led to the widespread
application of thermal-printing technology. The article reports a compact,
lightweight thick-ilm thermal head with CMOS drivers for low power con-
sumption, in which special consideration was given to ease of installation
and maintenance and to high printer performance.

Mitsubishi Denki Giho: Vol. 58, No. 11, pp. 1~ 3 (1984)
A Multi-Step-Focus Electron Gun for Mini-Neck Color CRTs

by Eisho Mosaka, Kinjiro Sano & Jun'ichi Takada

Reducing the diameter of CRT necks is a necessary accompaniment to the
current demand for miniaturized color TV sets with low power consump-
tion. Thinner tube necks mean that thinner electron guns must be mounted
in the neck, with smaller electron lens diameters,consequently degrading
screen focus performance. The article introduces a mulli-step-focus electron
gun developed and mass-produced by Mitsubishi Electric with focusing per-
formance fully applicable for large-screen mini-neck color CRTs.

Mitsubishi Denki Giho: Vol. 58, MNo. 11, pp. 22 ~ 25 (1984)
Ceramic Gas Sensors with Pronounced Selectivity

by Yoshiharu Komine, Takao Sawada & Ken Sato

The simplicity and convenience of ceramic semiconduclor gas sensors have
led to their widespread use in a variety of atmospheres despite their poor
selectivity. Mitsubishi Electric has recently developed a new ceramic gas
sensor with improved selectivity for alcohol using a hybrid combination of
hydroxide apalite catalyst and films of zinc or tin oxide {ZnO or SnOy}. A
ruthenium dioxide (RuQy) electrode also functions as a catalyst. The cata-
lytic effect of this electrode has also been established with titanium and
niobium oxide sensors, and provides good selectivity for malodorous gases
such as hydrogen sulfide (H,S).

Mitsubishi Denki Giho: Vol. 58, Na. 11, pp. 4~ 7 (1984)

An Optical Pickup for the Model MLP -2 Compact Disc Player

by Mitsushige Kondo, Kenjiro Kime, Shinsuke Shikama,
Keizo Kono & Yoshimoto Tamura

Compact discs players with optical pickups offer a higher signal-to-noise
ratio, a wider dynamic range, and smaller size than conventional record play-
ers using styluses. Compact disc players are already beginning to establish
themselves as the dominant form of record player. Following the initial suc-
cess in mass producing the Model MLP-1 with an optical pickup, which won
worldwide acceptance, Mitsubishi Electric is now marketing the Model
MLP-2, its compact, low-cost successor with upgraded performance. The
article focuses on the advanced optical pickup.

Mitsubishi Denki Giho: VoI, 58, No. 1, pp. 26— 28 (1984)

High-Density Packaging Technology

by Mitsuyuki Takada, Hayato Takasage, Masataka Takehara,
Hiroaki Sugiura & Motoyuki Goto

To meet the demand for increasingly high-performance electronic equip-
ment, three-dimensional high-density packages have been achieved by com-
bining several high-density planar printed-circuit boards into multilayer
modules. The packages use thick-film resistors optimized by the Mitsubishi
Multi 16 personal computer and solder’paste chip-component mounting on
both sides of the boards. The article discusses the reliability of thick-film
hybrid ICs and describes high-density packaging technology citing modular
examples.

Mitsubishi Denki Giho: Vof. 58, No. 11, pp. B~ 12 (1984)
An Optical Pickup Servocontrol IC for Compact Disc Players

by Naoki Noguchi, Kiyomitsu Nishimura, Kazuo Hirasawa & Toru Kuwahara

Since the advent of digital audio, there has been rapid development of semi-
conductors to improve the performance and production efficiency of com-
pact disc players. The optical pickup for comapct disc players provides a
variety of functions including those of the focus, tracking, and slide-motor
servomechanisms, RF amplification, and automatic laser-power control.
The article introduce a Mitsubishi servocontrol IC, developed to achieve
high-precision reading of the signals from the disk using a three-beam optical
pickup.

Mitsubishi Denki Giho: Vol. 58, No. 11, pp. 30 ~ 33 (1984)

The Electrical System of Gobo No. 1 Thermal-Power
Station: A Modern Middle-Load Station on an Artificial Island

by Tadaaki Okubo, Masahiro Taniguchi, Motokatsu Shiraishi,
Jun'ichi Shinohara & Takahiko Inuzuka

Gobo, No. I Thermal-Power Station of the Kansai Electric Power Company
is typical of energy-saving middle-load thermal-power stations in Japan. It is
also Japan’s first thermal-power station on an artificial island reclaimed from
thé“open ‘sea. The article introduces the measures taken to protect the
station’s outdoor equipment from damage by salt, one of the key issues for
facilities built on artificial istands. The article also discusses, in terms of the
electrical system, the innovalive technology applied to the automated facili-
ties for satisfactory middle-load thermal-power generatiou functions.

Mitsubishi Denki Giho: Vol. 50, No. 11, pp. 13 ~ 17 (1984)

A Signal Processor for Digital-Audio Compact Discs

by Noritaka Masuda, Daisuke Shichinoe, Katsunobu Hongo,
Hiroshi Kanno & Yoshio Nakao

Rapid advances in semiconductor technology are bringing about a change
from analog to digital methods in signal-processing technology. The article
introduces LSIs developed to perform the critically important signal pro-
cessing for CD-type digital audio discs, including synchronization, decod-
ing, error correction, and de-interleave and interpolation functions Unlike
our conventional approach using two or three chips, the new signal processor
is a single-chip CMOS LSI with improvements in both the method of
synchronization and the error-correction capability, and low power
consumption.
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Abstracts

Mitsubishi Denki Giho: Vol. 58, No. 11, pp. 48 ~ 53 (1984)

The Functions and Features of the M74ALSOOP Series
of Advanced Low-Power Schottky TTL Devices

by Yoshiyuki Hakai, Yoshihiko Hirata & Tsunehiro Koyama

Low-power Schottky TTL (LSTTL) 1Cs predominate in current standard
logic IC production. The advanced LSTTL (ALSTTL) 1C is its urgently
awaited successor. Compared to conventional Mitsubishi LSTTL 1Cs with
an average propagation time per gate of 6ns and a power consumption per
gate of 2mW, the new ALSTTL IC:s offer an average propagation time of 4ns
and a power consumption of 1.2mW. The article introduces the structural
design, basic circuit design, electrical characteristics, and package dimen-
sions, and discusses reliability of this new device.

Mitsubishi Denki Giho: Vol. 58, No. 11, pp. 34 ~ 38 (1984)
The Elepet Advance V, a New Standardized Elevator

by Koichi Hanaki, Kenji Shiro, Shigehika Suzuki, Mineo Seiriki & Katsumi Makino

Mitsubishi Electric has developed and marketed the Elepet Advance V, an
elevator significantly upgraded in terms of power consumption, comfort,
and ease ol operation. The Elepet Advance V adopts a variable-vollage,
variable-frequency {VVVF) system for drive control and the psychological
wailing-time evaluation system [or elevator group control. Another feature
is a totally new car design with the operation and display panels located
at the front corner of the side wall. The article introduces the Elepet Ad-
vance V.

Mitsubishi Denki Giho: Vol. 58, Mo. 11, pp. 54 ~ 58 (1984)

Compact Self-Ballasted Fluorescent Lamps
with a Newly Developed Globular Structure

by Hitoshi Yamazaki, Takao Takeda, Koji Yamamaote, Shizuo Nakano & Norihiko Tanaka

The burgeoning cost of electric power has triggered the development of self-
ballasted fluorescent lamps to replace conventional incandescent lamps,
with their high running costs. Improvements in brightness and smaller size
enable such lamps to meet the great potential demand for domestic lighting.
Mitsubishi Electric has developed and marketed a new globular [luorescent
lamp known in Japan as the “Pikatto Pikaichi-Kun” that satisfies the
demands for brightness and compactness. The article introduces the techni-
cal [eatures, characteristics, and cost-saving advantages of this {luorescent
lamp.

Mitsubishi Denki Giho: Vol. 58, Na. 11, pp. 39 ~ 43 (1984)
Series F1 Wire-Cut EDMs

by Jun Aramaki, Kazuo Tsurumoto & Takeshi Yatomi

Wire-cut EDMs have become indispensable to high productivity in die
manufacturing. Dramatic improvements in wire-cut EDM machining rates
and accuracies have been achieved by recent advances in basic EDM
research and the technologies for peripheral equipment including semicon-
ductor applications, machine analysis, and new materials. The article
describes the technical issues overcome in developing the essential functions
for high-speed, high-precision automated machining in the Series F1 wire-
cut EDMs.

Mitsubishi Denki Giho: Voi. 58, No. 11, pp. 59~ 62 (1984)
A Packet-Switching Network for the Chubu Electric Power Co.

by Masato Hayakawa, Makoto Kajiwara, Tsutomu hwahashi, Takeo Ideda & Fumio Yamano

In processing the enormous volumes of information increasingly generated
by the electric-power utility companies as they automate system operation,
there is a growing trend to integrate previously discrete information net-
works for control and administration in order to achieve more efficient infor-
mation network systems. Based upon cooperative research with Fujitsu, Ltd.,
Nippon Electric Co., and Mitsubishi Electric Corp., the Chubu Electric
Power Co. has developed a packet-switching network. Having successfully
passed the stage ol overall testing, the packet-switching network is now
being practically implemented. The article introduces the switching net-
work while spotlighting a packet multiplexer for cyclic data transmission
(CDT) manufactured by Mitsubishi Electric.

Mitsubishi Denki Giho: Vol. 58, No. 11, pp. 44 ~ 47 (1984)
Optical-Fiber Penstration Devices

by Tetsuya Kojiro & Jua Takeda

Optical communications use optical-liber signal-transmission lines and
optical-fiber penetration instead of conventional wire penetration. Optical-
fiber penctration devices must be gastight and have low transmission losses,
characteristics which must be guaranteed irrespective of ambient condi-
tions. Mitsubishi Electric has developed two methods of optical-fiber pene-
tration, which are introduced in the article: hermetically sealed and organic
material sealed. Both provide excellent resistance to environmental factors,
including heat, radiation, and seismic distrubance.
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HE 257 @ERY OAAEMNE 3 &\ 5 ) %A ClETIE ST
ST EHETE S, 4 (BT C2F-4it, Clsa—4 kv
Iz Closg (Hk 250) #FHT 2, M4 (a)D 1uay-
JEik, Buuty T 4oL HBORA D BROBEY S, 5
-2 ZREIICOHAT 2 8ECh Y, @4 (b)D Fetur1-7 &,
BRI SR & M 7e F—z % T ORI IC TR+ 2 180 © &
bo THICEY A2t FHRY %, FTIEFALA: sudn P88 ©C
HETBC L HTE B,

Bl toay-Jick b Clsa—4, C22a-4, HE A% 757
LOWT Fo-F T80, Hk 255 2B T <% 5, B
RILEL & LT, i sudn HOHBIYEEY Cxf L+ 2 %
WOCL r C2 OFEIC 205031 2B B0 C2Fo—d CRIRHT
fE, ATIERTAEARY votin ik C2955 37T, WMo e +
%o

5. M50420-001P o=

CD Ju—t— DIES Ja—2ub GEE L fevan ESLM A2,
BHES 5 ABEHEAE & ST 2 ICHREE 2 ~ 3 5,7 MR AMETH
2B, Htti CD Su—v— /NBIL, Eiif{bo BRIz # 4,
B D ATIEREN 2 b L 72eBERE LS & LT 1957 IR L 7eo
9z~NJ0tR [ Nozy o CMOS ¢, Nzpuip MOS psuiza
FEAL, Ff oL BB 2om, B/ rsvszafein B
2.5 wm DL Z v, HWENOER.  [ESEED L &
ABEEROEEIHEZ Lot ® 5 1€ F97 BHE. & L. Ak

B 5. M50420-001 P 5., B&

£ 1. M 50420-001 P gzcH£s

7 a L3 S CMOS

F o W+ 4 X 4.24mm %X7.22mm
) LI S A 1 3B W

i i i E +5V

i % a it #17mA

/] 431 s i3 prd 8.64 MHz

4 v F 7 2 - =z LSTTI

- v - v QIL 72Pin

CD J3t DAD {5 B4 LS « 4 » L7 « 245 « 05 « i

fHEE %R,
6. M50420-001 P ;A

M 50420-001 F o EFM B5 0, ##, CIRC 2 ofsi v
FHFPLELD B BE Jowo M% R 6. 1R,

PR F—2 WERRE, Mo 10K Byt RAM % 52 & 555 o—
IRFRCIEAT 'Y & LTHEv, w1o0F0d56 MBS & b =174 3,
WE S054 D5 B, afvindss KEWTCIRCEFED CL#a-§,
Fo1ua)-3, C2Fa-F 2T, MuJodss KBRS ZE YA
I Jodss IEWT, EFM 55 Off e vufiLF-2 D4 RAM
~DE &AL RUFEME &0 DA s~ o L% 257
T3, KIcM50420-001 P = R IEEEIC DWW TR~ B 6
6.1 ZAwZLRFAES Yy BN
EFM 7_ 3 OF8AE, FPLEKC 72 b L 7 20ws %
V35, —77 DA ZHERA~D F—g OREMIC, 8.64 MHz A RR
R DR ENEREED 7000 2V EBERD B, 2DTD
D 20wy FFEE CLV 41 ic & 9 F—E¥ e i X 1 2 3, EFM
F~2 DFERH 70u7 1F T2 DEEICL 2 Th3 DT, FilEt b
LI X YW 20wy FREOFICHT Swr 21T 5, M50420-001 P
BCDYwa® £4 -4 ECENTBC L 0 CEB, BEHOEE
RECl CLV - RACEHERECD Y, Twrik £100-4 W
CEEED £ 4doL—s B+H0HERETD B,

6.2 7L—AEEHE
EFM E5 %575, »icik, #HE%Y EF 4122l so-
& BTCRHE 4 5 B8 %85 3, FIMIE T 00X -2 B8 248

g S Z =
m leig |
XK r‘l@_ﬂ'n:: R
% NENE BH
T FEPH
2 talo g
' — F—%
%7)“"777' l/\'7l/)b'"'/‘) ’Vﬁﬁl 7 D/A
B AN L -8
m; 2avy (IGBit)
13
i SELEE) — il 7 \ach
PLL N 8 ekt
says| |FTETER 2
1 TYFR—F,
EFMg I a— b
i N T
=4 o s
N s -
BN
EFM7ZE8 :>.l e B
i . anD
A
122 b520a0f S KO - P
s K] ¥~ FO—LiBR TTRI‘%‘J@
’
~4 70
oA Soeas
ROM
L RAM
3 . )
43S 7 L 2mE ;
sy
WA [}
5 AHAB RA I35~ 5~
lg“g%}&—l,ll\’\y’J? I%E!J‘.‘@Jl 5 AFAHR
LA HH
T B ES
a.HS 375 11f
X'tal 2 L =
{0
==8.64== 16K (8 x2K)
HMHz,] 2551y 2RAM
= 6. M50420-0017 5,
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7. M50420-001P C1

F5, LT, FPHIEITRIEERDTIER & Mkt cBE 0%
AL TAR A Y b0, M50420-001 P <iI € o FINHHIED
H & Fo—t— D YK ROFEDENCEDLET, B8LTXDS b
LERNT D EBTE D, AN (-7e-5) BT RS
3 fEE, WHEIEE GE v—3e—1) kKB a MG 4BET, cho
DR T8 HRAMNBIRCTE 2, FIISLHS 2 h e, EFM
Fq DHFAH 20w & EFARBED a1200 OFEMIHILT %0

6.3 EFM {55

EFM 2583 8/ N KERR 3w, mANBHEE L T 8yt
D vukiLF—s % 14 Eo b CEHT 5. ZFIC L ) B REEEER
DR Y, Fi onws WAPHIML PLL i1 X 3 200 T 23
Blcnb, ECHARSEOALTICET, (Sutud BEEC
TELREDFANRD B,

M 50420-001 P -cid EFM Z8 % EHHT 5 72, F420 »bEiH
Bork f—a % ToU KBS CE L, 28bM% “17 &35 NRZ
(Non Return to Zero) &M+ %, BIC 2022 KX DE
WHZsH L EFM $—5 %, PLA (Programable Logic Array) %
FwnAZi s-Jy KEXEL, 8tul @ vufLF—2 ICEHEL, The
S RAM ~#E % 5ATr, LSINRHOESABRE D 8Est D ol
L RN E LTS,

6.4 H#Fa-— [F1EER

EFM 510tk Su—t—v254 @ v bo-1L BV F2501 e LT
$F=F 2%, 1oL—s i€ louly BEN B oL-4 T 1J0ws &
BF 3, 993-t #FHBME DD 14w+ DR Aa—v S RV S,
P Jows OHBDICH Y, FOEM Aa-v BT E B T A
&, ¥RR—HBRHINAEEE, Th LM Aua & AEoH
A 212000 a—2 ~HIIIF 50 B Ag—v BAD 43— FF—5 i
EFM GZm# %M LT, 8tur M5, FAlk 4ot WHIX 20~
P TH~HEIT 5,

6.5 CIRCESRUEEYETE

M 50420001 P -CHLF L 285 HIEE A~ Fozy @RI A & 7,
ofEx DERY Az—u REEMICHE L, FIIETE 3 X 5SicEERX
Ned DT, BEDX 5 AMNAR VB, FTERNERE > Twb,
CoEEECE, Cl7i—4 TlHE, 2HARY #iTIEL, C253-4
TRIE, 2EHRY & SHEHEKRREET 5, ESE oL—4 BT
7T 5, Tk F—5 (uhiL), 254 ORTHELAHRRAM 2 L
T, 70295070, Fotoz)-T OREEZSEERIEY, S8 RAM
D PR RPEDEICRET 2 C X Y AMT 2,

X 7. KD Jowy HERT. CL, C253-4 1%, 3448
RAM X b AN ENB vofL F] Vo(Vasy, Vaes, o Vi, Vo) K€
LR (D) DFEER TN, vuln-6 Sy, S, S, S %kws (H
L, Clvg n=32, C2Cik n=28, +~T GF LD,

16(754)

-C2H 5 Jaws X

n—1
Si= 2 otV
Jj=0
i=0, 1, 2, 3
crtex GF(2) o
C253-4 ClRFERC Cl o575 R EHT %,
W (2) ICRTHEAZTT 50
a=S81+S;+Sp*S2
b=Sy+ S+ Sy Sy
=883+ S35z
BEnX 5k L TRdk volfo—sSo~Ss & e, b, ¢ DERV
C2F3-4 Tl Closs ostfiERec Ly, By OREEHEL,
FRE DM Sass5 K-> TR Z#ED 5, FIZE, vvlfo-b6 So
~Sy MF_TOnLEIALLHEL, HFLEEKE. ¥k, v
DFD=t So~Ss FRTCOTHRL, a b cHFTOITHIEL
Ty LHEL, (3), XX VYEIOMUE 2z tBYFH e,

FHEHEL, 1HRD ZFIET %o
QB Sy [Sy  wererenee et (3)
g Sy eere e (4)
¥7, C253-FC¢CLlo3J Lo T3 vl 253 DB 3
FEEkLHEL, ROGICE VBV e, e, e 2HEL, 3E
HEEFTIES %0
Sio®a? + Sy (a®+ a¥) +S; )
6= g (%~ o®) (*+ a?)
eyzezwz(m:y—{;z;);;%amjt& :/ ........................... (5)
_eyo¥+teni+ S, }
' J

cete?, of a* Dz oy 2FEClysd DI oTnD vuliy D
RrEcs s, 2HERY OB IFEOFHEEfT A, BRYRFTET
%, ¥4 Cl3—4 TR 2EL LORY 0/ Cl 955 231T,
C2F9-4 CRETIECEAVED 2RH L & C2 o355 231 T
Zo B0 v V, OETIETRIEE LTk, FRYIE 2D vuky
Ve #H B RAM 2 535H L, chic(6)n k5B e, %
& CRTIES 3,
V/=V,+e,
IRICETIE L7e vuilin Vi’ ZAERAM ~3 % AT & » 5 HICFT 5,
6. 6 FEEIKRUHNIE
FHEERCIRER Y FTIEAE il 2 2R Y IKow Tk, C2o357 B#
XY 5—28Y #HHT 2. mELHOERFFZE 8. ICRT ., H
PICERY F-a BB BEHHC, HBOELY- 7-2 OFEEE & )
T2, EELTE®Y F2 ¥ 2550, BYEROEL W 7-
2 ZEL, BEBORY F-2 BT ENE 72 EIRDIEL W 7-2
L DMEGEE & o THIET %0 DA ZHERA~D 75 113 16 £
PEAIT, HOBHL, SR ALDED 2a-740) KU —12dB,
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Pfting
B
(a) Bifci®Y F-a27H 3585
BYF—4
ELWF~—7F
w| EEERE P
K ST
g -
!
th PH{EER
EY)
A
BRI

(b) MEEILTRY 72 372845
B8 W M M =

—18dB @ 7,73~ ZEETE b,

6.7 BYHH, FTEEEH

& 9. 1z M 50420~001 P -TEUH L 2185 HEDE b B, FTIEEET)

% 5vdn R L OWTEHER Cozal-vay LAREERRLL

BDTH B, MPEEE &, BYORHBITE ARITIETE T

HEIhZEEZRL, HELRBRBH 2 X 8ok 52 A
FTOFEEHNENZE 2 R T Foa0 OEMER voRLIs—L—|

(SER) 3 103 #iircdH 528, 20\ ONY, HilEokiEig

RS T/ & BT B0 BT, ELENE F420 @ SER &

102 BEECH 525, £ OEE ¢ REFOEERERIE 2 2 A 0

CD % DAD [5 SLE8 LST « $F] « L7 « A5 + 15 - )2

10-%r CIEMT 1l -k

1Mzl —§
IBRIC17— K
1RiIC17—~F

1R ic17—F
1§(Z17~F

10—10 b

T,0-151 13217 — F

1FEE1T7—
iR | mAsEERE
R BELemE
(1) FTESE
(I1) #kHRsE
() % 3 28R

e

10-2f

1025

1 L
10-* 10+ 10-3 10-2 1(5“1
= Yfl-IF—-L—} (SER)
TAAZOFOHVE D

B 9. sudnrs— FTIERENEE

HCLETH Do —H A~ FFEER I LTiE, STIERBEARRR D
DEXFIT N ou—n (Fazo ETH 2mm), FE{EHERETHERR
HYOEXFZ 4820~ (Fr2o LT85 mm) THD, TDLS5IC
M 50420~001 P (3581 4 gR 0 ETIERE I 2 b » T B

.t 7T W

Ll k, 4[EFEFE L 7= CD A3k DAD Su—t+— BIE S LI i,
1875, BEYETIE, A o S EFLEHEEEIC Dw Tl .
¢ @ LSI 3 CD Fu—P—vazs OEEsEE, ANBLE 320 800—20
2 DFLIAKELHESL, CDFL—r— R o~—Bhe 25 LEZ 5,
4l LSS E Froan 0B 4—Fo1 I #H L e—#l
TH DR, S L b ko X h DAT (Digital Audio
Tape), Fqvan TV, #HREMZER E, 1D 1-F A8 T4 B TE£L
D Feoan EEAMEE LS 2R Eh X 5, 244 [ 1% VLSI 4l %

D, ThrdHoWwd HEiInAL, m?’ﬁég’% qeqk, S
b% % e d—[BOBH & ET T FETH
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B R

CMOSHEEIHEE J—2)L~wF
PUIL A AU - (LT 1 % - 3 B % S E B AT R A g
1. F A #° % EpEALFICE L T B,

BEGZOERCBE LWL OREB D, FAE vrovzy TREKC
PERRBRBEIR TR L Ao T b, FEEDERE Jrouzy, Eill
JYuz O » bEEERSB~OBAKCKE, KB 912D 41—
Aol DEERFLZN TV S, &4 DOARKIGELT 413 IKiEWED
LA, BER~EET A, BRIEESEET, PMBEED oA
ol BEENTRE, BT Y—2hAw F OEMRE{ b ORI 278
kEhTwi,

chICH LT, HiL & PR L 2 CMOS BETRER 4—2iAwl D
B, 32¢.t @ CMOSuytLuag « FsfAFwT 2Rk L
F—HM I o1 PhoF o BT E R L, REER 912 2K
PL3oJ 8B I~ T, 12 bELIMEBLLTED. Lad%
BARSMETEC 8 Ky b /'mm DRAERRFOC L ICH D, DM
FHEY-FBERHAL LSS, 16 fub/mm OFREE o EHAE
L35, BICHEDTKHE V-FIBTC, 2ms/51v DEpldtss, 12 ¢
wb/mm DGRERER D, A3 YA FEEREO 12w SEIRL
Tco TOFEE, —HTE Y—2unof @ 22+ EREFREE L, {5
T B Y—2unw & L TEHEES B~ O Y—2nw I OEH 2
EH L o

T, B Y- Ol - SRR ics 3 3 iE oy,
Z Ut CMOS #£HTE H—2ine F ORI &SI O W Tk, B
BERRsedbic B4 2 CMOS #8IE Y—olnw F O R EBEHT % 58
T 5,

2. ZEl - SHEKRELOME

BEGTERT, Y-l I X D EEEIER, 1uov—t & E O
BRI 92— BR 52 CTHEARBRER TG TH 5. -1
~nof i, €520 A & O bR AT —E O MR T
BF L7 % DT, FFBHERAZEES O GERMICEE S h
%o

Y2l I OFBESERE S L & L, M Fyp 30 IC5RE)
L, NEIT ls1o 28 TT 356, ls1vX) OEERFET AR
XTHELbND,

A R A O ( 1 )
cow, t: Myt FIRECERINR
L: 151y OFEIEEBE (MX N)

() LR@ERRT 2 EmT s cEElic e 2L, 2
Nog##® Lolics: 3 c L 8EE Lin, N=1 0g4E, [FREER F
wb BMBE Ak, KEXTHERELLEL TS, BEREATE
RBhs U T, BEFERELEWES N=1, BUFERISWEE
N=4~16 L YEBEEIT 2 C L ic X b, /DEAREECHEANC IS
BWTHUHRT 5 C L RTRETH B, BRERFEOE Lot € Fo1J H
IC+u7 %R L B DEE, dMA-Fotuo2 BREED Y—2unw
M7 cHhT, SEEcEREIFRC L ) BRICERTE 3 cbic

18(756) * JBEEMUWEDT ** HWE TR MEPE

—7, FOERR RN R TR L L Y EHRBCERAEE L,
D, WEt=050ms BEDO I OHRBLA TS, EHits0lkE
&R BBEMHR LML L <UD CEEH Y—aunwf &R D E 2,
Lo 1fst OFSRROESER RT VDT H 3, ~ BRE
EF 28— F #RTHEEER, v BIRETH af- 1 2 E8EN
T, N, HHIOZMEIEE S bR CIELITE %,

AT e

e (R o 2)
4T -z =]

Pd'th= A—e™7) (BHED (3)

e, 4T Rk
Fy: HEREN
Ry, 8%
¢ BT IRRERY
o ¢ B SRR
HZ2idpd,

Thbb, FREEEHRREIRE A 63% THL 2/ O RfE 8 & 7y
ELTERTE D, v BEEMIC 1ms OFERREC 300°C ic/RE
Ef 2FEHNREINL, 270°CKE % ¥ COBFE Lo 2.1

400} _

300}

4T

4T

200F

100H
7 i \

: Il

1 2 3
B (ms)

B 1. REHEHRORISERHE

REMERGE@EE (°C)

_t (%)

20r
ra (BB

1.01-

BSf8l 7, za (MS)

1 2 3 4 X10-2
KEEHFERE (mm?)

2. BERER 1D
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[EEHESUR Cout & WBHERK Cur & %, FREFN FubdrR Blic
T & Te & RFRIBEREFICHAEL Jowt L2 b OTH B, BRI,
G BHEET R I AT rg 2N E v, T Db b TR O G
HERE

& TAHTEE 4—2n~y F GEEAHRIC R TEBERRE VD, o
1oNs—v DVERBEE L wDOCRAVREEbIL TV B R, 244
BT OB HRRT 5720, M5 b & A% 0Tk fa—y BE
RIS 5 2D 20y~ EIREHT & EERMTENZHHT 2 C &
X b, EE 30 pm, KR € 84 pm T B 4 40Z 0, Hic
SRFERER S0tz OSR T, MHIE 25 sxm, EHER Co3 62.5 um
T BAdyqR e, FETR & FE LA I E TR TR 4o
Feo L, TODX5% seMvfia—v OBE, KM Cur 2T
Tk, EMICHR W DESEIIROEE & 2 Y B 34
PRA0pm BT Y, ROX S AREARFLE L o
(1) JFEEY—onne F ORITTH 5SS R SRR ¢ & &
e
(2) FEREHEOBEHMERZ S D 22T 5,

LI R T B 2, 85 1 i TSR B O —IB % Bk T
B As2 MR E, REOET S T Asa M b suau & A5k
EYICER L o CORR, REKOHIE 8 1y /mm H—2pAu
TH000 Dl EDEHEITER T & 2, 52 KiShilkbE onEs 5
(EOF L, ER, BER#ORBEHIEOBER 28— Lz, C
DFER, EHEE LD %k, FBHMEIETE 8 Fut/mm -2y
CHIMERZES 30 {HC 16.296 TRER T & 72,

3. CMOS #EBHMEEY—<L~v F

3.1 CMOS v 7 hLTURSY« F5408FE
CMOSzorLzag s PR OHBEEER 1. 1KRT. 0 ICT.T i

#& 1. CMOS 32y buo bLURRFSTA

Parameter | Symbole| MIN | TYP | MAX | Unit  Note
VDD o 4.75 5.0 5.25 v
Supply Voltage j-oooomommmerer o
VDD 1 — — 26 \
Supply currene | D00 LT IO e | mA v T
IDD 1 — 1.5 3.5 | mA|VDD1=24V
Highdevel age | VIH 24 | — |vppo| v
Lci:i)lvftvf\:floltage VIL - - 0.8 v
Hishdewsl | T TR A TGS
Input current — — 0.5 LA ‘T')Y‘IAHZ2SL\II(
Lo devel rrent | 1L — | — | -05 | pA | VIL=0.4V
Qutput voltage VO — — 2 A H?i;;};fr?gﬂ;ge
Lm‘;lg;lilvo':ta;e VOL 025 - 0.85 v %/q%;;iriﬁ
L()O“v:xvégfletﬂ( urrent | 1OL - - 70| mA H.'ei;;ll;rgiﬁent
Clo:k frequen:y | Fcli — o 4.5 |MH:z
Clo.k pulse widthi Tw(T) 100 — — n3
Data zetup timz | Tru(D) 30 — — ns;
Lata hold time Th() 70 — — ns
Latch setup time | Teu(LA) 1.5 e e 753
Latch pulse width | Tw(LA) 1.0 — e s
Strobe setup time | Tsu(ST) 1.0 — — s

CMOS TR Y—onAw I« IRIL « (U « 5605 « H0EE « TR

Yot K FCH R ICBFE L 22 b DT, 32Ewh @ 22MTRR, 5w
F R 21 0F BlEE 1307 THR L. RE L CTROERB T
b b,
(1) FEBVEEREIEREX 26V L ERETH 3,
(2) FREKERENEMA 70 mA & AERTH 5,
(3) F—aiER% ar—F 2845 MHz & ETH 5,
(4) 0Twy HEHWEHEHM 5V, 1mA LEBHTH B,
BlEoD 5%, (3)Emsnssas, (4R 52wy FEROBIE L5
IC X DEMNEDIE TSI R R WEHEARETCH 2,
3.2 % B
3.2.1 CMOS IC B0
ICREH, H—urwl K EIN LD, ML BEE LTROHE
B2fibh T3,
(1) CMOS3,J k, HoFrodhsf BEK Ruf 2B X5 J
Sulsty 25T %o
(2) t3200 W ED Az B, SRR 2%o2 OB
%2 BERE DL R E VT, B85 s1u ik, Jdsovfsiu i
FoTHENIREEL Ui,

¥, BELRE, ICxoT 2 HBAIC Jows BRERL, £ Jo
w0 CEIESEREZFIZHIEEL 2o Tnd, LAaRoTICE
L ORI A OBBERAR E, R OIS 64 Ew BibrT
Fad, IC7,7 oK, SEERRIET 2 20, EIINEN
EATHES Az—v RETEZE AT, £ Jow BREHEBL TV,
BRRERB G, BRICHEE L v—ouno | BRI X Y &8 8T
ToTwd, mEIK JLss I R E VT 0ron LS
bo TOHKT, #—2iAwl ONTEFEER, A 4414 FC250%x40

£ 2. CMOS E#IBER t—21~w F DH-RE

BB T » F 54 T

N

<
EONE:
N

S216-6:5108-6; S54-6 S256-85216-8“SIO4»8 $48-81 S303-
EGA EGA EGA EGA EGAEGAIEGA] I2A

i & W | mm | 216 | 108 | 54 | 256 | 216 | 104 | 48 303
4 i | ¥ 5.9 8 1.8

TS | Q 340~420 450~£00 700~900
A -

Oﬁig l’oﬁo E! % =25

TR i ‘V/

BRI, 0.5 0.45 0.3
i

R ms 2 1.2 1.0
SRR

wHEEN ms 5(typ.) 2(min)

e & W \'2 26{max.)
wowln w| Y 5025
& & 2 7 G ma w020 0] s s |26 | 02

B M 4.5

B OHi A °C 5~45(HYERE)  —20~+80 (LR 17RE)
B | W% E A | %RE 10~50

# @ | km ACERHLAETT 30 Ll Lk

xofh | CMOS # F & 40 20 10 64 54 26 12 56

19(757)



CL. (52.1 ,
2D 1728 FA1F—FFy T~ RMEHS

A B
+ . 1
bl
Sl e o o efle o o oz N1 ﬂ -— n - /\ i o
S of Q P77 o [ 771777201 7
F ‘ =T T |
— I A
™ be—f
) bk
< 1‘2i0,5 216 ‘ \ Béum 168,m 125,m AT
| [4—ga o !
TR LY £05hole K54 7RICFy I~ k21 7RICF 7~
5 9 e 2
280 (a) ZEE A (b) REERSHTE
E{T > mm
4. D y- T 15
PINN NAME __ PIN| NAME |PIN] NAME |PIN] NAME B 4. IR Y= 0 Y- R
1] COMMON [11] Vooo(+5V) |21 NC 31| STROBE 1
2 GND 12 GND 22 GND 32 NC HFHLTwS £330 FERICHE~T, 1/2 913 TRBAER T ER T
3] COMMON |13] LATCH |23 NC 33| THERMISTOR
; 231 \ﬁ"\‘ 3‘_:
4] GND 14|  GND 24 NC 34| THERMISTOR T LMAREL Bofe ¥Te 3wy JEMRE, BUNEFPEOUFK O
5 COMMON 115/ CLOCK |25] STROBE 7 |35] COMMON kD, BEEPETHOL J-Z FHL T b, T eEHEAZER
6/ GND 16| GND _ |26| STROBE 6 |36] COMMON i e .
7| COMMON 17| DATA IN |27] STROBE 5 |37| COMMON WAL, 10503 THD J50 Ko DHAEZERLME &> TH
g GND 18 GND 28{ STROBE 4 |38 COMMgN D, EEEEERE fa—u THLIK I hhbLTHEER vuSL TH B,
A 19 NC 29| STROBE 3 |39] COMMON ) .
10 GND _20] GND 30| STROBE 2 |40] COMMON REURDET b—2unwF O—BlE LT, S216-8 EGA Py

3. CMOS #5HIB L 521y | DFY B R 5. 1CRT . BICE T,

x97 2 hY, N ® E
HWLTw3,

B Fob B LT28 I LT,

<0 Vpp

CMOSEB#IE 2 121

©  COMMON

o OHHERE 2.1, S [

1728

1] ' 192] |193 447 |aas 704] [705 960] |961 1216 |1217 1472] ' |1473
BRRER 3. KR, T+
e T [ b5 URS Ry F

Vope (+5V)

l"l_"
<To GND

2. € B\ TREYEHUE
W, RS L R —=0 0-

_
D)
|
-

!
p

Z
I

7
1S TR © STROB 6
il o) B % e . roe .
JRFEL CTw5, S303-12 A #— STROB 4
. 70 STROB 3
&, 12 Ky b /mm ORREE ¥ STROB 2
ot e e o STROB 1
T AL OFERFT & 5
HARH - BEIE O Btk
HE H—2uw FTH B, ] E—" l},_o LATCH
X 2
B kA ey ey ) e ) P e e .
—LA~y K | 1728 b2 7 FL DR | ° CLOCK
PERDFEE f—2n~w F 1,
7 ) E 5. S216-8EGA Py mE Bk
® 4. (a) KRT X 5 K FEEdthiik
CHREBET DD V- Bl%E, 1 -0 Vony
AP ECTECRIBLTRDS o COMMON 2
Ae I HEICHY H (& o ComMon 2
BATSTY) o T D7BIC 2 Fub 3 A R A 4 A v A S L)L YT DT A A~ I
D 2Fub B ELFTSDBERD 5o I = R
) " 134
IS U CRBR ST Yo 2 —— AREE
oF @, FEEEAICRES S I-F | P5YUAS RSy F o oo Vone (+5V)
B, B4 (b) IRT LS8 yz ” pF =0 GND
Fob/mm$—opas b OB &, 125 T
pm D EuF TERAECERYH L, —F5 o STROB2
+—o STROB1
FIGEFERE L T & & », iFD , £%
5y F - o LATCH
RBIEMRE, 21PhoFqvd i X 9 ] 3
C\/IOS‘TJ—) C% Lfto LaHo l 128&“,/'_”1%?‘5.,;{; _______ ~172§EZ;9
; TIRURS || e = =
T A4 FuT DEERAEE Y, DATAL4
FREEGIEE £52 00 HRIEH 2 b o DATAB
25 mm OFFEICHER LA, B E ° DATA7
SiSHEEAIC 20— ETRINC T, 368 ° DATAL
B Ag—v DIMEETT-oTw b, © © CLOCK

DESkTicEicky, kML R 6. S303-12 A pfBlal BEHER R
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12+
i ] S —
T V.
a BB
b ] £
S | (m#uEF200U07N)  SST
b= . |
= ? ? <
g | BT 1ms 5, S
" { IR 10ms )
i | 1 =
! &
0 H I ] Ll g o [ I [ \ Lg{_
ol 05 \/ =
o ®
FIpnEhH (W/Fv b)

7. 5216-8 EGA FufkBEISHEY 27032 bLaTAN

F-AREAN I A TL Ly IEET 04ms ITCRTTE 2, T4
SEBEEN S ABICITA D X 5 KHIEEERTE TAMA TV 3,
3.223 12 Fy b/ mmH—wlAy [

]2 IRT LS5 S303-12 A 3, 12 Fub,/mm DOEECA 3
HMA DRERASAAECH B, PO ZR 6. KRk T. 2bo
2 MR, 2x1792Ch Y, lsqo ® 2[ECRGRTESD, 24
DOHRIEMES T & b Fifite: A Bk I 2 881, 1510 % 2
E-CRtd L, ERARIHIE S h 2 BE % SIZEK 4 B TiiiET 5.
BE &k, DATA1 ~DATA 14 ©md UWEFTALATNTS X 5
I L7co CHREES % FREIC H—oiAw F IKERRETE B X 5 i
TEEDHTHY, TOEBE, 1280yt IEERT 20K 28 us ©=
TT 5. —IREERRMG, WEESHF (STROBE) K AT %2
S00 ks BETH Y, F—2 IERIFIAAERAIC T 2JLo b ¥
5Tl Anb, HbErb, EESY L EERMANICENEESEEE
TECERAMETHEC ERbrd, R, S303-12 A Die,
DK 5% F-2 ANOWHERERS 3,

F2lAw | DERRITHR T2 kw, BMERL LT 288),
B 1o ENSEf, B 2500 HIEME, &5 1o B Py 33, BRE
REEENE, BES F—a2 2 ANDAE Fub E T2, & 1oruE
Fo b 58, DTEMRREIFE:, BES -2 2 Ahb £, BEIEHO
I BRI CEIFR R R R T 2,

3.3 B M

FEERHIE 8 Ky b/ mm $—2Aw F D 279F2 02T (SST) @
RER L, EIMNEINCHT 3RS R 7. 1RT, TR
lms, FUEFEH10ms 0ifA, 10D OFFE R 046 W T b,
T SST KB »wTHEPIEZEAE C A Wi 3 b, FEEUEH
R TRREBRD 5, 28 Ra—v OEIEET sab © b ETTHE
30 km FRROELHIEZLIE, ot BB LUTTHY, HacBELT
Y PaAEBEEIBLNTwE, —F, S$303-12 A © LB
Ims, 50838 bmsicT, SST{HIZ047TW T, 04W ¢
HEHEEL T 2 v,

4. CMOS #B#ETBH— <L~ FOREDEIEH

4.1 BREy—-4r=x
F-2uw b ZERE)T 2 HE0OMBEALE LT, BE v-roz 2 5,

CMOS BB Y=o K+ RIL « LT + K - 0 » e/

ONEB%

Vopy 1Vmax _/

OFF&s 475V

VDDo (5\/) :
Voo, > 1Vmax

8. ) - FIRROER v—r02

FEBEESANIN T B RIET, H—orwl 2EH), FIlhiek
Ba, EREHKROMEIC oA 5, COMEE, LEDL S Al
TEREE T, ot BUHIEIES b —2w F IO 0550 BB LA B
TEEREE 2D TH D, B, hEHLET %D, tuh
RCHBEEIWET L c L LA b, TORDIGFEROMEAE 7
JHRERIND, ¥RAEEEINOEAARTH 510, Hllic
FREEZS® b 1-— BN KEL A 3,

CDXA5AR o BRIRT 57D, CMOS B#HH H—2nAwl DE
A, 08w BIE (Vo) + 5V & 5l FEEMRE TR HIERF (Vo)
PEEMICERT b N TH Y, EERCHERAREE 2 5, K 8 kiR
FTXoi, (Vop) ZEEIL, 475 VL EYE Ed-Thb (Vopr)
PEET DS, FIEE, Vop) 8 LVETICA-TH 5 (Vong)
LT B, Licdi-> THUSREIRIL, BICATRETI v,

4.2 j4=

F2lnw F ETED ML WFEZEBL B D, SR 2205 BiEED
BEmFL J5uF T & i, RECHBIN S E ZoTwnd,
D7D IR ZHAFTEMCEL WY, PikACET 35
RRZERRNL, MRUTE T3 C & AEE L,

5.6 U

4BIBHFE U7c CMOS #08 y—2unw K 1, HEE¥E, oarAoa—2v
2 BN EEAROF M ZTORIEAL, »oRSEBEREFR OR
REINTnkml, BIRERIEREER L .

L1, Gdorouzy, INSozouzy, EE JUva, HICEHEEAR
¥ OA URRBRBOFSR Aol & LTHHAINS T & 23K IC iR X
Na,

SHROBEE LT, EICHE, G Joea oBRic kY, k%
i =2 DEBLE, 16 Pyt mm FE oAy OEEE
BiLT, )OS ELE ar bE#EDT, 1-4— O
Rz TORFHETH B,

% & X R

(1) MHESED : Ko A BEBEE -2~ F, Z2EF B A,
57, No. 6, P. 26 (&7 58)
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s Ty oA

L & A 2% &

FHEEHEEK PO A2 MoEN, Az BEOFHicE, #k»rb, A
22020950 & KRN, Auaz Btk CERACENSE, R
GNP, AL2EEe A SRR TR, Kk 14v L EREIN T,
RECE VAL T L, ChbDHERBEREL, llfcE
HnTw 3%, EBFAABCERMTS 3, fMtviiud 2BEET
LT BB, B TLAvt OB ERESRH B, A Y
OFEDH 5. Lo T, HHROHEEE 2-2)vd 5\ IEHilE
CRARETH 5,

—75, HR 52w THVE, WbW3 fiztuy BEEMIC
HEIEORTBERICH R TS 525, MNETRMAC &, Fusv T
DFH, HIEAHRER L &, AEDEER b o TWE, T bREK
D(1L)~(3)D A KHEELTE D, tszuofiztuy OUFFREER
PIEB TR TW 5,

(1) PEEER, —EREics T 28 A2, KE Az & CArREE 4
2 OEFRAHE A, o HASEHIE, AGiREEoRD, FTET
MW o Tn b,

(2) BEHoORBCMW, AMZED ICBEIEBLLTETEY,
T OBEH R LT 2 BERE U TE e,

(3) HEgroR@Et, & xs- 2EML LT L E, Az FEDH
HeLEE TEHHMRE N,

eud Flle LT, Bk b, BT 30 (SnOy, mLIRH®
(Zn0), EHE#® Fex0s) A & n B €5z 002 BREI TN T
BY, SnOyF AztuY HHRENL TR D, COED izttt D&
KORET A2 OFERBH LK W L Th b, Az MRS
G B2, oAz & EANRYE A2 ol R LEEE HT D
DTH B, FLo-u CHBEUESTHTC L2 30, wiEE
D FLI~L DHFFFIT 5 fizntvy OFEABEEIN TR S,

A2 BRI A ED 5 o RE AT e B3FHTH Y,
Hé& P, fsuos Pd), € (Au), Argos (V), zyi7v Mo)
RERREEINLTWE, T bicX Y, HIEERIREITEZL
TETRWEE, EXTDLBVARCORBERTES 5,

Fe OB B OFRICIER L, 2BOMBSRESbEIC LK
XY, 1o <SR BN 7 7ro-uhzeY % BEF Lo
T o oy TEE O A BEE L K@ 7Aa1 b SRIE £ov® L& AR
WECH 2 Zn0 2 niE Sn0;y & % NMJUF{EXEZDDTH Y,
KEE 794 b @ 7o T BRI, BT H 5 Ek
L7zo6RuOy) OFMEMEEIR & ZFFH L T %, RuO, EfED )
B, Fav & 43 OEERTH B TiNb,O; 2 flvnk toy ¢
BER® LI, GiflATE R LTS A2 1 LR 7R T

2. ~AFYy FEyyoiesl

KEE A1 r MIROEKREE SE 7R84 b FMRO/EEEEELCEE
BLTWBODT, o CREBICERLS, 52 Y B huoms,

22(760) * FHREIBFAET *F BPRRTSERT (LD

AN BT R E B RT BB 2T

REE wons BCBREE T Yo %, KER 7 A2 1, CagNa (PO, ¢(OH)
LhD X5 AERTCREL, KOILETF, BEA—KRRIGC L hK
B TAS FERABR EN D, COMEE L, B L TRk E
B2, ¢ OEFSERITEE 12 pm, KAE 0.8 pm, KA 36% 0%
LE 252092 TH 5o T DPEREIES b 3.2%x 3.2 mm?, [FH 0.8 mm
CElY Lt DL CEH 025 mm D 7Aa1  FEAE L5,

RICEF VR DTk~ 5, L wRd X5, AHER
i€ RuO; o /33EEMmA, B (2R 0.25 mm) R Eh b D _Lic
Hi2 HEEREIRIT 2, 29Y—0 & 325 4won TH B, ZnO FHEHO
b, SnOy FEED b DF i, WEMRA» bHEHE & 3
HFEMREEG Zn0 € 0.35 pm, SnO; ¢ 011 ym TH %, &K H2R-
b 1E Zn0 B3 \nid SnOy LA Aud D& THREORTEY, #fs
22Uwh BEER TR, FREM I RuO, DA % IR
T35, REOHIRR, U-F#EEEL, 800°C T l0mEMAT LT
RTHHRER D K A2 BEER ik 21, RTEERICHED
BWERD D DBZTFORBCE 2., BIKRT X5 A hoant-a %
BITnD, Ak, ARUVCEHENENETEE tot ONEHEZR
LTwn3,

& AR B ET R ERICR S, 1. o&E®A, BEjoEH%E
HELTHEOILE, CcORTR, ShEchr, BRA, Brakl,

KT N9 4 1 3R (

3.2X3.2mm?
0.26mmE )

Ruo, @#&

(a), (b) : 0.1gPt—RhY) — K& (c) : 0.2¢Pt—Rh1y — Fig
L M Jys ot olE

2. MIVuituYy
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B 3. Z.O EE o RS

N EEEC & OMOIES, TAbbAT A2+ DEFRHIET
BLEICEVIME to S LTHEBET B, LadtoT, MIUwl
e BEEEE vy Oo—FFTH B,

K 3. it ZnO EROUMEE TEILNE W, SILEERIC % > T
w5, SnOp EfES BERUHMECH 2, RuOy BEMILILETH
50 Thbb, HR, & AE BREOATHILILECTSHY, #
A REGCRTE BT D,

3. AN T Uy P rHnBHRISH

CTOtud GETRO L 51, WBEE oy & LCHHEBET 525, 2ol
HREEICH<Tw 29 0T, ©oClEAz BEcRET 5. £z
55 tod OREEIEH ARG O EHEE, 3 2BED f2
FEUFHESHOEE L O TEREN S, [ 4. 1 Zn0 EED
REHOEHE Ro & 18 ~1 100 ppm FEFHKH DHEGLE Rioo K15
BREE (Ro/Ripo) DIRBERTIFIETS 5o 500°C LUF T 50 D% 77
To ERTHRISEAEL & 52D, BIVRRER 490°C & Lk, SnO;
EECR, BVEEAL SI5C e 30 OoRETH B, INEFRIE T
—)b 0 =100 ppm < ZnO : 1§, SnOy: 1.3%p, 14— 100— 0 ppm
TZnO, SnO, i A ¥-TH B, A% L, IEREIZLZLED 9
YEIET L ECOREE Lk,

WD fiztoy &, FHKOWBEC L 1AV EIET 3 C & #¥s
WEhTwd, 20T ATttt O A2 EEEDTRE R %
FFeo ABNBE R v BIFAEIED 119% 25, FHEE AU
b BEFIAKERIE D 9% 2o ih & ¥ oo ¢ ORI COERZ LI
Zn0 JHE-C £10%, SnOp EH-¢ £20% -, ERERREEN A <

108
ElINEBE
1V,50Hz
Ro (T % /—0ppm)
107 Jd102
O o o O
g g
g X 3
w108 AN H10 &£
Rige (T % /—J1100ppm) \Q\__ #
~ #
105 41
i 1 i
400 500 600 700

BE (°C)

B 4. & Aol EKEE (Zn0)

ERIRYE £5200f2t0Y < N < IR - P

10°F BB A
100°C/4
108 -
107 -
= Zn0
~ 108}
i\.—\:
_;H:j
105 -
SnQ,
104}
103 ] 1 1 L. 1 1
0 200 400 600
BE (°C)

& 5. In#&osiic k aiEhissit

b. UL Frao-L iKxtd 5Kz AT EHc
LEEOEbE L X 5,

B 5. BARHPTRFZMBRTREH Lt 2 0EHizbTd 5,
tot RAKHC 2 HRRE I NADDTDH B, EHRMBK XY
BECBROL, DEBPEE R ABHAT 5, BroRENER2
EBEUHAT 5. SHREBORADOEBIKEEL R, HHGE
LICEATINE, #H%T5 &, HROMERO L5 AWMEREH L
T, WEIOSHHEFOMIRE —BT 5, —F, HERNMZETS

- &, MR IO AE S A, HlAE, 1LhAREZH

b0k, ZnO EREOCHEF T OOWHDESED LN EY, b
OfEAMER Zn0 » 3 \»iE SnOy O FHRAE~D, KIAPEEEOE
#, AFu AL RSP ARC L H BN 2 B DTH B,

TabL, BEFETFTwE, b 3iREN ECHEEO RS
BIGE Y, UOEmMESFEETogRETFEHE GO L 14 1k
T 57D EHPART D, BiCERICA 5L, BEOWIE T
THEESICARD, BUEBHIMET T2, Kica#HlT 3 &, WHiE
B Y, BRCOFMREXEELOE TP I N TSRy &
o TDRDIMERD X5 RREZENELATRI AV, LiL,
FiRTHH s KREBRERTSEEI N G20, BUMKEILS &,
BUNBROBEEAEAZEEROoN2 X5 & 3, tud Db
BHeELD L, BREORNEFHICET 2REL EREFE L\,
—, BREOCHOFERSEE LY, LARosT, 5. ©F[
RO MEA B3 2IREEA voy CEWERE & LTI % L, ZnO,
Sn0; OBFNWERER, TOX5KLTEDR. TOL % DEEER
&, %35 X5k, ZnO TR0, SnO, cir O~ & Oy T3 %,

B 6. & SnO; B D iz EBHEETH 5, ARE AR KEARKTH
%o Zn0 BT HIRERI LR TH 5. TR B ATTsFEoy 28
FLA-LAZ IWENZBIREZ Do TwB L EERLTWE, KEE 7
Rt b i F Frzt EWCRL B &, Ta/-u Cwd 3B Ry
LUF, IR 158, EEEROWBLE A5 ic i3 3 600°C
Bllicm b, T bDEREAKEE7A21 b 23 PLI-LAR BRTFAREH
DEEFET IR L CPEENTFEM~MHE LT3z E 3R LTw 5,
B RO b0 A b e, 18-1 100 ppm -COEER 5 B
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2 1 315°C
50}
SM0z 12 : 100ppm
= L
>
&
) . , U .
0 EtOH H, co CH,
6. A 22 W &
. Zn0 B : 490°C
107k N 110
1084 1o
g
= 105- ) &
%" 10
rd
104L o7 1l
100l g : : : ’
0 o1 1 10 100 1000
(K& H) T4 /I (ppm)

7. 120-0 BE () Kk

Tehz, Thbb, RuOp AHEHARMICHE & e 7ra-1H2
EBELORGZRESEEIBEREZRZL TS,
® 7. & ZnO Efi-c ol X CEED 151 1B, Tf.crb*: I
J= DERGFETH 5. HEHRE 1501 HED —1/2 Fi izl
FILTCwD, COREEFFEGRO & 5 KEAEN 5, ?‘ﬁﬁb%
ZnO PR RE I Nk 18/-1 RUBRRIRAC X vt xh,
DO EHETRHIC X VBT 5,

S CiH;0H +0~-.CO +H.Z+—§—H.20+e ............... (1)

CORSTHATSE O i@, Wi O & ASHERE & o Fy

1 e
g €m0 e e (2)
2 1
BFTh,
Moz+e K O e (3)

KXy fifaan s, cORIGIERETRBEL T520(1)0
HHETOMAKIEE X N3, 27 L, k, b XU bk BRIGEE
FBHTH L, QHEBEFOEE 7. ORI (LIEZTR(3)h b,

TEIND, &KL, Prom, Porlt, ThEh 121 RUEEER
DHET, [07) REEEE 14y ORETH L, —~FHETH
([O71+n) THELONILBFEBENBZ—ETH D, ¥k, N>n,
tELbNDL D, [O7T]=N thsb, K (1) (3) I FHNICE
T3, dn/dt=01CHY,

ko Pl/lon
=g —1;372—'1\’
OcPlE/fOH ...................................................... (5)
BB bND, Lichio TEIRA,
Racn, Lo PE’}(‘?H ............................................. (6)

Y, B7. D 18- DHEFE L BT 3,

24.(762)

FiLa—j g3

@%LEKEET’/\'? 153w z)

g4 A 1k
%7 (07)
Zn0FEm
\ Bt
Zn0/RuQ, R E

B S Az

107 SnQ,

x % /—i0ppm

10¢

#EH (Q)

|

x¥% /—J100ppm

L \ i I i3 F L ] L !

10 15
AR (A)

9. EEFEEC & 2EEEL

5
100

-

=]

g Oy ¢35 R (DHRUK(3)R, ThLh,

CoH;OH+ 04~ ko s2CO0+2Ho+ HoO 4 -ovovrevevnnnes (7)

Oy @0 woee e (8)
exwbh, K(6),

RecPphon

Ehb, Thbb, B 12 KED —1FECHEETIC LIC
Do Lo, ZnO Tk O #HAEL T3 LR h o,
Sn0s DA, EHIT 18- SHED —12 Fr —1 L OM2E
HHRFRTC b0 O BEELTWwE IR LEL bILD,
CNHOERZIEROOBEC® LY, BE—HLTW 3,

Bl kb Zn0 BB SWTORK Azathzds ZHEE L 2 b DHE
8. TH B, AEE7ARTP ICE Y Fra—n, EREIEELL Zn0
FEWICHES &, BRE 14vibT 2. cnblid Zn0 & RuOy &
OFECRuO iIc X DRI RIS L, ERTHHEETIC L VI
PR THRD, FLI-LAIEL 2B &, BEROIPIKRE, 140 10T 3
e HEWEEF A S N EHRN ED 5, SnO; EEICOWTY, %
DR, BEREE ISEHES Zn0 EFCGELIL T 0T, BEFH
U sth=Rs t#EZ bRDo

tuY DRER H DD, t-2 RURTCGHEGERE L TR
b2 F~7ze tot REFAKHICE» N, AlER 12)-1 100 ppm

DEFERIC AN, B 9. & SnOy BEICOWTORETS D, 14
HAFAOBEE TR, BEoE Lo D 5, BRI AZILAEE
Db Aan,

4 WREKEHREVH

58 b AL a0 (TIO) L EME —A47 (Nb0O5) & OEEMILH TH
% TiNbyO; DERIEHLA, Fifkrk3E HaS), 2710 hF2w (CH;SH)
/u\i Az qqu(a& <ak'”:jﬂéz—.k?_’ﬁ,‘ﬂﬂj L7z®, T, T
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DHREZRAT ey VYRR L, B A2 SRR L .

FHIC ot DY C’)V\'Cﬁ’{ o #EHI FauF b+t & NbyOs
BRTH B0 Ti-Jrof @ 1801 EHEFIC NboOs R % i &
&, THICKEMAT, 580 QK@ e Nb.Os & 2E&Y% T
BEE 5, IR, 500°C T 2 RMHRSET 2. W%, Jua, BE
(1,300°C, 2B%RI, AKH) LT 32x32x08mmé oifiktika1a
%, 0.3 mm ECHTER, RuO, SEFEMEOHIRM, v-F MoRfd
75, ThE 800°C CHENT THRF A HELSZ, MIUwleaY
L FRRIC, R t-2 XY TH 5,

B 10. 2O HoS AR BB TDH Do TBEER AU L 72 ib i
AZEX e Sz ¢ #BAL, 10)min ORBETHEFICLERL &0

HoS D 5zw0 i H20091050 TIToTw 3, Rold HeS A2 %
EIANLEOETOEI ¢ B 5, H.S 10 ppm TORFLIZFI 50
ThHd, BE2ZHARERE T3 & 0.1ppm Ll L HeS pidgsnmy
HETH 2. BIWEREE LT 5 L IRBREC 2 Y, BEREL 25,
420°C ¢ [REREE 010 ppm 1.8 43, 10—0 ppm T 8.6 43T
2 7o

BERYEZ T HIWCEHEO Az K+ 2 BELIE L, BE
Az O—fTH 3 CHSH g HeS & AEORES 7 To 7LI-L
Tl nTJa/—L TH6, TNREUTOEH 7La-L TEALTFTH
Bo Thu HTH AFLIFLT b THIT, PAFVT Py TOOEZRL
7co M Foh—Hu, —EMLIRIE, KK, rzv i EEER 2L, I-

100
420°C
Ro=2MQ (X&)

T T

50

A (Ra/R)

10+

i L 1 [ N JUUUE SN S T T

H.SiBR (ppm)
B 10. H,S#fs (O 1KEkE

P tozuofiatoy < NG - IR - 478

FLICE, BERETH >k, ThadH, ¢ oy (3 HeS, CH,SH
R A2 KN BT RL, Lr3ERETHEC E2H
Lt koo

wic, BEHEF RuO; oD & (Aw), H4 (P, 42 Aszn
6(Ag-Pd), 8 (Ag), —whn 2T toy BVEELL, HoS s
DEERFALTH, WIRDEE U UTFLENEZRL &
T DRERAE, RIRO M Ivw oy & EERIC, RuOp BAROBIEL)
BERKRENC EERLTW B,

5. fF o 0®»

EEIUE t3zwoi2tuY & LT, MIUw ARty U TiND,O; 5
A2eo KOV T, MR, ZDER% T & D3,

(1) MIYsfhizeot & Fro—uAz R LENR 2 B RE2R L,
L % S CINE MR, Ch bOERR, KEE 7821+ RO
FLI-L X B B e, RuO, BBROMBEALERL TH
ENbBDTH B,

(2) TiNbyOr K fizntot 13 HaS, CHSH 7 FHEE fiz ok L
NBTEREL, LrbdBEEETH 5, c0HE S RuO,ERO
il e LT AE CHEESL T 5,

6. & 3 U

t5zwofztuy EERAESHEEC, KFEERID d2eqv0d 3
WA T 228, BPEECZ LW e WS RERD oo T
T~ vt 1, FLo-wiz BB VIRTER A N SR
AT, SGRMD Az i dE-ERERHE T2 tot DREY
frEh b,

3 XK

(1) HEM: ILobozs - 52002, 6, No. 2, p. 9 (IH50)

(2) — ) #EA : B¥ La—, 38, p. 585 (#F50)

(3) 134> : National Tech. Rept.,, 25, p. 1,033 (5 54)

(4) /NS - SEEEESE, 56, No. 2, p. 148 (18 57)

(5) Y. Komine et al : Proc. of the 2nd Sensor Symposium,
p. 199 (1982)

(6) /NS A : (2254, CPM82-44, p. 17 (A8 57)

(7) U - 852 |l by DPERERA R (I 52)

(8) N. Yamagoe et al. Surface Science, 86, p. 335 (1979)

(9) /NEEE A ¢ 5 45 HIMFRKERESTETE (59
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% %
BRE R

W T e

L % % 2% %

IfF, SEETFHREONEL, SR~ OER1EA, c 0Tk
KX diedic, SHEHH, P8P {ET24EETHMHD
ELEDELWDIORDY, chbZEHLA X OYMRNAEEE
FENRRD HLITE TR,

B, B & LTl oz -0 280, Aszaf+y A &D
BER SV B, RO rrateszer ERAS EHTA TN
5o I CIHEHRBEILOERS b, BREMATD Asarfts Mz
V72 2 ZEREZEHL, 5ol A2 EET I L DL
{frbhTey, Y- [FFHHE 5o W e DRTELIEL TN
%o

2. HEDHLW

FHETHMSCHIGL, SRENCETEIRZERT 3 2oicr, %
NENDOEMOBRE 4L, B, AR HE L BYcER
BhELC LRBETHELELLN, THUOEEREL, L r
RUAEBEFEEOBE S % BA L .

T, B3z FHE,  JFuo b EBUCHE W B HEE OBk
HIF B\ CREERE~D »Tufa— B - MAEHC XL v E
BErELLc L HBL L, B CREERLERIEL, 2
ORFE L O ERT A Thb e TR, DE D, BFEK
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8. [EEEA D

B X 3R Y, sozd-A- BT L EHIRERE £ 2o
UL, COFSC Y, B Bk R O 85— BEE RN b O &
X 60~70 pm TH Y, BHROKAK -2+ HIREM 2 AT, &
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R ICHF LW, U-FLaFoT+eit & &0 &HFIC Aur—g % &
bk LICEET T e B TE S,
4.5 EEOEREKE
8 AsT9s BEHE v7zos FEH R-2r & OEAEA YOEEAD,
BEREERAEE LTECAVLNTwE A, —~H TR 21JL-vs
v I X DHEREORERT L T b, 41, R/NEKIER U RHE
% 300pm & LUHET B &L, FRC sar KD EK L,
HHB 52+ (High Temperature High Humidity Biased Test) ic X
b &M L 720

K 8. [z DfERER LAk BU 72 2—v LICERIR 52, v
Jou #EE 0—F uod LABRKDWTHHEE L. Thdb,
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i
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(1)

(2)

T E X M

M. Takada, et al: High-Density Multi~Stacked Module,
Proceedings of the 3rd International Microelectronics
Conference, MAY 21-23, 447-452 (1984)

H. Takasago, et al : Reverse Mode Reflow Soldering Tec-
hnique, Proceedings of the 1982 International Microelec-

tronics Conference, MAY 24-26, 278-283 (1982)
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