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Bz 34 B
AERNGEREAEM I REEZ T & -
EWE X
BEEBETRGAERADEAME T 8EEEAATRAS
# (electrical surge) X FK #E W > B TH ETEELAHNAEL A E
MBEBILABARXRELBEBEEIERYGITRSH o #
e o FANGLHEAZLER £ A £5,039,452 (1991%)
oo XA X EBE & A K£4,364,021 (19825 )38 5 R B #%
BAZER A £4,212,045 (19805 )3 - A T M £ 4% 5
TEEBFTZATEMHM AR EOETEETEMm#FEHLLE -
Bldm > F R A Iwaya¥$ A X £ B & A £5,091,820 (19925 )
& 4,987,515 (19914 )3k - st 4t » TH LB R & AN

REA# P BG FH —LHHIH AL L REEE (tie

layer) « AX FX"ER"GR oL TRER(EX —T £ B K
— B ERZEB R -
HR#FAMLERBZAMNK B LOE ()X A X TR E H v
BFreh ()MHehaBsaAr@RPRMIEZABEE S (c)
s (d)E S A M EH 5 (e)b B AMBAR 5 (£) A 3#H
48 & 3F A # RS 7 2 (silver based epoxy ink) ¥ & § 3® & # 5
& s R(g)#& T4 § 4 (electroless plating) °
AWML ERBET A I A CHAIRH - FEUF
AEEZTHRE A EE2EBE28H L EFEMEE

HXER AU AN ARKEIMEMLIALAARKYER

BRUEERERARLIHBGHTARIWH - A4 7@ TR
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BAXFEHRRAEZRHATREZ AU HNEGAHE T

MEHKAEE  BEZBRAGRENA S ABREELY
FEBRAMMIBREEZIBERT &K °

2B Z B Gl ,
AERGEREAHMERAEAHR LB RSB ERZ F

e SN 3 S

(a) (IRBLEHFFBRABAMABLATHAAE LI AT &
zZk®  R(IMI)MKEBRAEAEZRE R R A4S » HL
B BEEYA AN BLLEDERABHT IR KT

(b) RAAHERTHBABANALEZAS 5 &

(¢) ARPHIMAEHEBHEREZIEAMN A BR LB
BRZBEBER(FMBAEBEHAERIREAOHE 2B >
RuAHEMZIETBLEEHRTLEETE -

AARAERZF -~ BMERHF > HFE_AHERAE XK
ML LA R BEHEIRESE ARKIERIMHBARAZ
B ERGREEFNAREIAME > B G EBe - |

AERNZBREROEELARIUTHRFTENLEEED X

Rk BHFLEH LM ﬁ%%ﬁ%%ii&%%ﬁ&ﬁ

EH@%E%i%%&iﬁﬁ%&%gi%ﬁ%ﬁ&ﬁ%

ZEARAREBEERERN - TEBABREITARABRERALITE %

BAEAFREFEZIAERTEZMH - AEVHEHARXRBAAIIEZSE

B Ge B E2LFERT S0 LR E B E (throughput

rates) °
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Bl1TH AERAFTHZITEER - B27 45 —KAHERA
MWEHIEH B3T7HEXHKLEHBEIHE LEF AL
EFoeBAMIBBEGEERAERBAE
B AR E 6 b SR

ABEHAE THABIZT - 0442 BREERHE R
MEH2EEAEMEREBEFEEAMIZERkG - BHER
RofEHmrdx— 3B kamlEg 2545248
XAERAXABT O BEEZRG - THLBRAE
REREBEAREWNIRAY B ANREHHE
YR FTRAEE B EABEARTEA T ZRA HMEHKE
BEXAMIRIAREIRABS ZBHMBEI AL
KAEWMKE DD 2(BELEGYLEFEREHREEH ZRIKEE)
Ik e MAM2IFBEARBIRER AT LB RAEAA
BB R E R B ﬁ}’ﬁéiz_’f}hﬁq—(pyrolysm)‘?Fﬂ%:ﬁﬂéﬁi
B> BRI RCORCO,° B RELB THE3IB A
AEHLZ b o

ABERZXACEBERGFTA TR > #lde o 35— F 4 F
EAMIR G W24 B TRIEKME » L TE KK -
EETREAMIEFTREKE KRB SH24 T
MM BHBAEIRF w2 o
BBRERRARGEABRELTEZIRR o K 144 £ 3%
e 2 BRI LB RER MY R - L P B F &AL R
-—¥L4b7£/§‘z(’x LB YD EBRGBEERARAALELE £ &
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Z~ BB (, )

F A2 R (1) A+ o
2M, 0, + yC—2xM + yCO, (1)
AEFLEY EERAZTEMABEESR EEEAELA
ey AL £ F RSN - RIFZ RIS K G H AR
jmﬁwuww%ﬁﬁzT’u%ﬁ%%%&%z@%&
ZBBREEETHEADT BE(surge) WHR A B ALTEE
ERBERAER - Rd o GEEEABARAFFEELAELA D
A#10 ppmA 4 ¥ X K A ¢ # 47 % B (firing) - A # sk &
REHTHERBEHETZI LB A EAEHMEMET
ZHHEBERE  ARERTAHEETHZIER - #lde >
Iwaya% A 7 £ B % H] £5,091,820 (19924 ) %% % 4,987,515
U%Mﬂﬁ%ﬁ%%mﬁﬂﬂ? REBZIFHERANE
BEHERMESRZEHLHEZEMRE - KM > KEHFR
ZBHHEBER(Flm »CuO)E AP EAM M EZ LB TN -
"HOE A RAM R MARK"FEALA  EHEE
ARAMAEMR/IZREBRARARERBE BRI AL AGHE » L &
BRHIUHAPF T LA MAEH L A FRAREABREREH - &
KB ZRREEEEFTAAIBTREHEZTEHELA KD
2089 A8 F H (k) PaAEFAHN3IMEHEHEZZ FTHAL
ARMDIOON A TEFH > R EHFFAIEA T EMHELZT

BEAEA AACOOMANTFTH - HPIMEIBAEAREKEMNE
MABABZREELBALYEEERBTHY o % &7
@%%%%iﬁxﬁﬁxmww%ﬁ@ui ER G0 E
MAEERSZIMEE) - &BREHME  RRTH
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B2T 3 —ABRRATIEBEAEN - HadbWh2m#
AMIzxaBH  HEF_EAHTTVEAELLSGH2ZBE X
Wk HEM2ZIEY - ANEMIRLI R o &5
HRERRAREE  BERXRIEBIRZREAAMHIZAI' WM F L a4
HAAE SR AEALAGBSES - AH1IRUT EELFTE E M E & HH
RRTEHBK - FTRAHIRI'ZITAMAHB &4 RH
CRESEEES-PTCHERARSME-REMAEAE -

BEREZeBACHEBRERLEALA AR 4b§%(ZnO)’xﬁk
B 48 (SrTiOs) & A £ £ 2 2 8B & 1L % 3 X 3# 4o Al,O; ~
B,03; ~ BaO ~ Bi;0O3 ~ CaO ~ CoO ~ Co0304 ~ Cr;05 ~ FeO -~
In,0; ~ K;0 ~ MgO ~ Mn,0; ~ Mn;04 ~ MnO, ~ NiO ~ PbO -
PrzOg,\Sb203\SiOz*SnO‘SnOz\SrO\Ta‘zOs\TiOzéﬁ.ﬂ-éﬂ
EMFELECLEBANLH(TREBAMCY T B RE S
Z 5 HBEEHE £2BEANLYERMEREEATHEIESLHEZ
ER-EEBRYHGZ  HETHRAFLKUHERSE - XA

TR — 4 F E Rk (switching) % % E & (clamping

voltage) ) Af » Al L H M S A KA LR E L& O EH B
BMEARAABE FERAITRAAHKLETREY > AIEMSE
TEREFTHE > AAEZFABZTFTREM - L ZH A
—HBEA L BEREM LA S ER S A EHE KHKLED
ArESE T $HEXETR-TANETE I RKX(2)4
Jm VA R I o
=(4) (2)

AvIEARABELREXLTA VEABEMBMEZER:C
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A~ BEATE (g )

¥ OB ;E‘H?PJ BEZIRT ~88e¥ > AEEBFTEZ
FE o ma(MAE)E—F& > X4 E5SMEELMEZHR
T —MBRXaxTRYFEHBEE > L4 B RKRMEF
HEAAABERAFTISEEAMBHIEBEETEF > Smid
%ﬂ,’!b%z’f&wﬁ F8 % 5% (precurson) A AL & H R &
ETEFAARDGAECEF LBEB DE L L RMEI G E
e B GaRILY - AT TREABRZIBAELE » Kin
zZEBALY R LA LU BRAESTFHLALELE B K
BB R mmAREDT - Az BAaLHEALEERE
BARLEAB AL RARITAEE  ABHEANLERRTMRE
BALHZHEREAY - B BHRABELM A KRE - £
TR EZHK(E K E )Jﬁzl\m/m(;ﬂ%if? 5 1,000 £
1400C) TR ERER R ARSFESHERTZIHHRE & &
e ABREBHEE  EMAALLHFEERBLRBHREZ
1t o Eda®$ A X B KA & A £56-101711 (19814 ) 3% &
L #HFEAZLER 2 A £5,039,452 (19914 )% ¥ = B =+
FHARAXIAINESE  ZEFRBFHETI RS & -

R mARSEEIMA RN EILECE TR EH
Matsuoka % A = £ B & H| £3,496,512 (1970% ) %% : Eda%¥
AZ 2B & # £4,551,268 (1985% ) 3% 5 A LevinsonX £ H
% F] £ 4,184,984 (19804 )3k - s 4 0 B R AL 4 B A E
#a‘ﬂ?l‘(ﬁi-bﬁcl‘ﬁﬁﬁvﬁﬁfﬁuuﬁi)ﬂ’B"quﬂ'{bét\iub
B KB/ 8BS o
AoHBEEEMRANGZESBE TN LAEAFaEHRZE
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BEE  BEALBHEERTET I T OERAEEEH
ZFP e MEER  RLBZHBITHELEHEIZAE KR4S
(perovskite) ~ 4k & #% & £ % % (pyrochlorite) © — f& M
MAWBEHHLETSUANTHERE @ LT R Rk K
A e
%ﬁ%#ﬁ¢’ﬁ&iﬁﬁ%%Fm%ﬁoFmﬁﬁ%
AHEZHTAREBRNETTIER - THEARZIAEMAHRE
FMHHITRBIEITELE g ELLAARAST BT TR
(paraelectric state) BF fo $L &% R Ml = B A e B 2 H M -
THRAHRLABE M BAGEEERE > @ LT HSr
PbE /L Bat R P - SIRK G4 HEIKAELZBE » K@ Pb
BAKEEAIRD BA AR AR A ARSI KB HBE
BRREMMH  mEMEGARMATEEZBHED KD o B F
— B HBa B(YRALS Y T B E=ZB# T HHTiEE
(Nb>" » Ta** 2 S’ ) d 5 1% & EfMT  cBRDFEY D
BEAE DB ERI ARG EERBELESE - BH X
TiO, & £ % A1,317CX A HBE - ¥ S0, Fm ek 2
BB E RS 1,250°C c SiO, 2 Fm F T R Rk A X M ER
Moo LA B ER AR H AR M FH (modifier) ¥ H €
A E B AN HHEANSNR -5 —RTAIYB
“ # 1% & ATS (Al,0;3 > TiO, & Si0,) »

MEPTCH & — A& AR R F T aw#h £600°C 1 # 4R#
FEARBRTLNER REAEBARBOIBERHNZFALAERT
BB RERIEHNLI20CHBE - @ F RAEB KD

b

nu\

-10 -

AMTR R BB A T B FEA2%E (CNS ) AdHLAE ( 210X 29724 )

i B B Rl )

W e —— e ———— e e ——————

( mf P2

B




P P R o R R S

A7
B7

B BEHS (5 )

RAAZRERB-FFTEOHRARMER B RE - EEH
RAx R P2 RSB EEE(1,300% 1,400°C) 3 4% £ 2 &

BERAERZERHMAEZFEHZE L~ & F F AL B &K
i%i°%é@ﬁ’i%%L%MUﬁ%C(m&%@H
A RRFELE  BRAFHASGHMERLAHH R
B M iﬁd(&a‘%é&ﬁd(counter dopant) ) Z - fn T B T &
B o M B F X PTCH #4 M 248 F & # Fujikawax £ B &
A % 4,014,822 (1977) 3 & Makotox H A& & F| £ 4-104,949
(19924 ) 3% -

B 1 2 PTCH & 1% & A 3% 4= Y,0; ~ La,O3 ~ Nb,Os
TaO0s ~Sb,05~ L&MW F P EXHAECEE ALY (R e
e BRI\ )HB B ZHKEM(BaTiO)) (A A £ 2 2 &1L
M) M EEME o

FPTCZ kBB E(LRZLIE KRB HHHEFPTCHK
H B @ ’%‘4%%%5%%?%}?%&‘%%‘)%?)%%%# o 3 b 4K
BR 48 @ % 1% X 5 {F B X X (substituent) o 56 52 R % M B 4
# HE . ﬁﬁBa”&Tﬁ”‘EMKT%ﬁF:a%‘-!er”’k.Pb“z%&
FTRARRKBESH T M AL - #la o 5SS

N HEY S ‘iSn4+4ﬁ)\%4§EEzm)ﬁlxﬁ’iﬁﬁﬁCa”z’\E i
ETHENMNSTFTHRZ HEE - A BaTiO;-BaZrO; B & &
(solid solution) Z EH ¥ » EAAGEZI" R EREN T H &

i

ZHEE o THBBERASEELARALSBLGEAT T %
MH BAEAEBRRTICAEZ#HETF - sbFdTFaBEr@
B NAETE S o #4eMn® s Mn?t s Co? s Cot s Fe?t s

ﬂ“}
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AT
B7

B~ BEA (g )

Ry

9

oS 2

Fe  "Ni”"RZn*" % 2 M B HBBFHAAZIARGR T FHE
o AERBARESTETHAHETIES A ENT
Z ke ZENFEBEBaTIORAETERZHBARLRY » 1
LB ERS % —FE&E 0 # 4w NAET S Nb - Ta™
WSS 6B aH(TIRRE)TH £ m%g*%i o3
RN ES W
F-REAVZHBETHHEGERTEE  LAERERAT
BRLFEELETREAABANBARAIN B ETFT - BHEZIRE
T AR B KBS (PZT) B & 8 (Pb(Zr > TI)O5)# A » A
TRFLENESH S FHLa0s:° T T3F K A F
S RELTFTHEFAER - Kb HMEFHEMWERDHY
0.1 KK/ 2 AW RS AR Y ELkELREME
R ¥ @ 88 B 8 — & 3k (hysteresis) o
FoBABAZHEAMGER ARABNTORH » £ B F
MEARINZEREAR - HFREA LRI EARSELE R
A IS AT — 1R ANIMDOsZ 1t % XA XE M
R oo KEIAHANTCHAM BZHA AW A % (Mn > Ni» Fe Co>
Cu\sOs P A BB %M - W BEAIHHEARBAAAHMZITHE
ﬁ&i&%ﬁwU&i%ﬁﬁﬁmkE&%ow£4woKw

© NTCH # 6 3 XL 4k 42 28 % Fe, 053 & WA 42 4% 2 Z (Ni »
Co)O- $ THAMMERANGHEIBE B (AYB0)F i # £
FRBEA#HETFAELIRE NICHHZ £ E2RMIMGEANDEE
ZBREREBREHMNEE

H
%

\m

&

5w

A EHMAEMAAARRL AR AR BEEMASEX
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B~ BB (10 )

MEAXATTRAAEEMN - FHHH M4 & & Sn0, ~ Zno ~
MgCr;04 > R ZnCr, 0% F R &b pr 8 > B HL F £ AR
BEERABMBARY - A THAEFI IR ETHELSHR
EH o BFn-BHARBFAAZn0E X > Kad o P-A KA
B AMgCr04B6 AR - FREHAERABZSITREELAY
30% % ¥} TiO,Z MgCr,04-TiOrk & & Bl X 5 - £ & B B B
B BT T & #F ZnCr,04-LiZnVOy, ~ Si0,-ZnO & & 1t & £ #
# o

W EAAME o XM EH2TREBENESFTE B M AR
TR TRERAZAMYEHOEALE - EF5 85 - &
E ~ %3BT8 EL ~ ZAILE -

ceBREBSBLEY AdbBHRBRZALLY ~ £ 1t
Y~ BB -~ F BB (formate) ~ A B B ~ BB - kX

et BB RABRWENBEAERRET » AT E
eh  AXF"eB"CHEBHNERSRBLEDHH B
HRESTEA B EL LAY > A F TH 2
MZEBZTERTLHEEALRIE - H -~ & & > #
§8 ~ &5 ~ 4R~ &b~ B~ &~ 8 N B~ & - 4 R A e s
oo TERBE LB B LB EEY LB ILEEL
(Cu;CO5(OH),) ~ ¥ 4 # (Cus(COs)(OH),) - hydrozincite
(Zns(CO3)2(OH)e) ~rosasite ((CuszZn,),CO;3(0OH),) ~ aurichalcite
((Zn,Cus)s(C0O3)2(0H)e) ~ * # # (Sb3;06(0H)) ~ = 4 B B
(MnO(OH)) -~ loseyite ((ZnMn);(CO3),(OH);o) -~ bismutite
(Bi0),CO3) ~ hydrocerussite (Pb3(C0O;3),)(OH,) ~ heterogenite
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A ,}}E}];ﬁ'jﬁ] ( 11)

(CoO(OH)) ~ gerhardtite (Cu,NO3(OH)3) ~ R X & &% - &
BREBBRREN IR RBELY  HTHEZIELB T RHE
TR AGAEZBRFBRTG RBELY KEZLEBFEE &
B~ RAR o BREEHAEE & BB B RE 0 RH
HBEEH A BB b R B ABRMESE A
L4~ RAbdh R - BRI - 2B R TREMG S
Ay E#H AR RBEAOCDAETERH - - HERF
BE—RAEER > AHEBEANLCBRAEZERBERFZIHF AR
FEFBEN Bk AN ERIAMHENTHER K
eBk&g AKAa o AEH(AALELEI)ER AL
BRELENLTCHER - BYEETREKEELHRTHE
RMARLFTHLEH2ETREMBEZFTH F o
ERHERGBE SR AR ERY T L TEHFEHY S
iﬁﬁoﬁ%%%%%@ﬁﬁ%am&uméﬁﬁﬁ
ZHBAAL S BBERE BREZIZEZBROE E I B -
%%W%ﬁ%&ﬁ%@%&?ﬁ~z£‘&¥\%%
TERATAEAYD  BIFERDEREGY  RAHBKEERE - R
~ REGRRE S R BRBBRTAED S RAAL b4 o R
BEREZGERAESRNAIEZ3AREE (AP LA R T ZA)
ZH - EBRERITARBRDEIRANPBERN B EAE -
B BRE  RLEEBRAETREMEALTIFEEAANA D EY
B T R OM Mk 2K L F o |
AWMEZERRERY 8B - RE ~REEMFETRAM
HATHAEERAAL T A ESY 2B TREBEZIARAERNR

‘o V

o
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Ao AREEE ( 12)

BEHF - |
MEM2ETHAFREE ~ ARG R ~ BE -~ BR
HEEHHeAAEMIZLE - EFmE > AHEARA
# % % % (organic suspension) * X B & F 4 B S F #H W
Darvan #7 % #& #] % K & % % /& (aqueous suspension) ° [ &
RERBENMIT(AREH T TE AR R KM)H 52 ER
ZTWAE e RAasc 2B AN EBESAMER
TREHHZHE - BHE- XA ECETHREMSH  FHEAARK
Ep il BF (S A M B R+ A100-400) » AR E L FHEFP
¥R ERE - AAAEATER - ZF T REFRAL M
AXEREREARMGETHWALR > A5 5 T R@RP R K
R Z e
Ao B R X M AR B MR A 05090+ 4 Hhk xHEF
Moo 5 X S E AR B2 45+ 45 H 2% 0,915+ 48 4 % -
A HBAFAAREZEEMAHIALTE HE - -RBEERA
PR > FERZIHERTANI0OKRIS,000R 4 X & B
Moo BHZINEMAAERAZH E ~ KR+~ K&~
ARG EHE - RELECAMRSLERZAASARALI0H R605
XM BMAEREGEREGTHFT "%19‘%‘”4\5&%?#
TERY  EABEZGZIIALI0%ZETETa > FE 0 4 F 4%
MASHNEEZTE S FE ) BLEBREZHABBIONNZEET
SEMIRAFHRLBISNLIEETTLNELE LS -
ABERT AAELEPERHE S (surge arrester) ~ T &
& ~PTCHR E ~-NTCHE & -~ /i S K E CBARAMBE YA
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PR N B A

A7
B7

£~ BEASEE (19)

BEANR ALCALTEEERREANE K% B L H

AERATE S HATIHEHZSL T HFAER > LR
S EE LT ER R |
EH1
%AUO/i$§ﬁ$%lﬁ*%%&hKf<CMM%
@m%é%ﬂﬁn~8mAi”ﬁﬂMmm<%%%h L A
= I 4 A 5@ Darvan #7 o #& Hl = A kP o b B F & A
MAEAXRXESRE MESTHZIERASEANA200
WEHZHEAEEPRAZaOS RS EAHBEB(AEELB4L2
ZX > GAEA4I6BER)LE HMENZEZIEHEISHAALEE
Ak B E P IR R R (15 psi) s M sk # B (Tappan) A #
oo MR AARG(ALIMFRF T IR2.45F 148 # % = 3
RFETIXR2E)KEH XL TEEAALAB L LA RIFX
M E M LRE AL E > (Galbraith TR )BT T &4 B 4
19 BB % ELL2589%FE B AR08 R88.63%F 5 A 4 %
A REBLNOBHBHBGESHCIBNE T A 4 F 89 8
% 96.23%484 48 -
B3 dMur#Z2ERERIXHLER B k™ & 1L 48 17
HBLELEBE BRTBAIE — K5 HEDRRE
BRI AEALA LA FTHA MY AAAEAZIHARAKLE
;%%im%uwm°%%%Bi%;%%ﬁﬁ%%%%l
X B AELE AT HE _FEHAMLABZBIAT MG —FEA

‘m@wmm%ﬁ& b BA(Cu) s BFAECZE = M 5%
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A7
B7

Ao BB ()

BEABHA S ELBREL ATHEFHTLZAER2A
4z %At o
HHl2

M o150 T HRERDA2ZHR K FH B/ ER TZCuO(£
Bt S 4B A &) AS538A % B4 (MC/B)Z # 44 % %
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EXEYMAE (#¥244: "METHOD OF FORMING AN ELECTRODE ON)
A SUBSTRATE"

An electrode is formed on a substrate such as a varistor, a PTC ceramic, or a
piezoelectric ceramic by coating a surface of the substrate with a combination of a metal
~source and a source of reducing carbon. The substrate and/or the combination is an absorber
of microwave radiation. Irradiation with microwave radiation causes a carbothermic

reduction to occur, converting the metal source to a metal electrode on the substrate.
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