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fiol vb2 ICe| v}, o ICEMie Edllxze#k
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*RFHMES BEFIBHRER
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fEfE Bame FEigst BEEA %ol BifEd &
BHEE w07 B84 8BRS BE Folun BF
ed] HsE AR ICE o g failure
ratez} 473 E3lornz HHEE Fo=A
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A 44 IC T¥AMS vl viobsbA Large
Scale IC(LSIC) L, Isolationf§fg&io] ol $¥ 2
sirh ol AE it @HIA vk

2RA¢) Al Ee17HA §iel ICH B IEEE
Standard definition® B#=z 7/&s ¥o. &
BE ez A

IEEE Standard Definition on Integrated
Electornics

Integrated Electronic

That portion of electronic art and technology in
which the inter dependence of material, device,
circuit, and system design considerations is especi
ally significant; more specifically, that portion of
the art dealing with IC, i -

Integrated Circuit
A combination of inter connected circuit elements
inseparably associated on or - within a continuous
substrate, Note: To further define the nature of an
IC, additional modifiers may be prefixed. Examples
are (a) dielectric isolated monolithic IC (b) beam-—

lead monolithic IC (c¢) silicon chip tantalum thip

" film hybrid IC.

Moneolithic IC,

An integrated circuit whose elements are formed
in situ upon or within a semiconductor - substrate
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with at least one of the elements formed within
the substrate,
-Hybrid IC

An integrated circuit consisting of a combination
of two or more IC types or one IC type and discrete
elements,

Film IC

An IC whose“elements are films formed in situ
upon an insulating substrate, Note: To further
define the nature of a film IC, additional modifiers
may be prefixed. Examples are: (a) thin film IC
(b) thick film IC '

Substrate(of an IC)

The supporting material upon or within which
an IC is fabricated or to which an IC is attached.

2. Monolitic IC2} Hybrid IC

ICx: Fimdl Al Ml %ol B &), BiE
=z A%Este linear ICe) digital 1Co) o %3
EFoz AFEE 2A FEFIrt. monolithic
ICol hybrid ICelt}, MICE 2.9 144 ¢<
A %ol Z& Silicon 27 (o] A& dieztzm &
Sa ¥, capacitor, E# Xl 28 o]l =B
Pk e Ao n ntte Aoz dieks
B2l RS interconnection® metalizez wi
TR Aol Whhsh} S E oz SR
Tk gk old MICE FA—3 BMERT/) 2
o] 2ol BTAHEMB EHA .

%3 Hybrid IC: ceramic substrate$] s &

a1 MIC

fEe] #Mame FHA sbEa inter connection&
metalize 5-& wire bondings] 4| =FEA| ¥ =)
29 24 HICE E9vk. o ¥ 29& Hiws]
BE T o ZREE ZE gt

3&l 2 HIC

HIC: $9¢ discrete¥ ¢ #/at A 52
fEe] header ko] &A1 7 0282 MICRT =
= BA%E Zojvh. = HICE {8 MIC film
ICz ##mH 7 = ¥}, HICE B €y A
< A =t BREKEY ] MICE covers x|
X X AR #e MICs HICE: A
F7] HOHEE 484 FIfE L 9. oz
isolationfifEe} BHMMEL Miksnl  Eikol
A MICz H#d WHH=E Jdd. =214 ICy
Blfie 94 MICea A2},

[EZR monolithice] & BZE= FHiEiol 3] atelql
¥] momo+: single B 3}, H, & Biksw
lithic2 stone AJ, &, #f%e By &
v}, 2 Y7t mono lithicE single stone ®x&
single crystal v}A] el A EiGHe Tl

BifE el del & oo WET To] glelA
o & monolithic ICel3 227 ¢},

3. MICe] &
MICE 88&5+ TR 84 = ot A
A,
1) epitaxial diffused process
2) diffused collector process
3) triple diffused process
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Db siERHe IREem ntEdAe ICe 25
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9 EHe R el ok o Bfe IC8HE
@it A s dEl EAER Jd+  epitaxial
diffused processel BREIA Ara)al OISt H
fE kel HalAx zbwtd HEsksl e

3—1 Epitaxial diffused process

Epitaxial diffused IC PZU 48] 28 A 3L¥)
rEgteh. o] A& waferd] n#  epitaxial
film& REAZ L o BEL duts] A5 %4
Hoz gz Aoz EBRIC/H wrEesl 9
BRI Tl e Frh &8 Si X
M.k deffectsi= epitaxial REA A= AA &
KEel AR o Foll REEHEA AT HEER
7} ek ol epitaxialf§el =& Hfhol
BESA S o EEEL T8 L35 §id.
29 34 A 1371x = 4 stepdro] substrater}
M=ol JMe HEE Mzl 4 o™
SRS X

R Bl ol Efeekel Si waferolst.
2 okt ZA 8 4MT8ol Si waferdl A ub%
g meokou ZehA THEY 22 () EH
o rta A4 2dAelth 1eize 47
141%] Si wafer Tt A+ FHEY IC dies}
wHge) ATk,

o] die® R=l pil substrates] n#l epitaxial
Bol BiEd Aol Balth 184 = REEILA
AAE Fwael glrh, o BMMEEE % 5000A°

2! 3 epitaxial diffused process2] #{EEse!
epitaxial wafer

BEE oz By FIMsch. mHY KR 3}
R ol oA EEREGS WA St SiE
LS FHYeom ] (FHigc}l, substratew H
3ol 44 FAYE FAR scribing®@s ik
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Substratel= F7l7} K% 6~8milseivh. iR
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0.52-cmolt}, o] HEEL %<& break down
BEEs} A2 substrate junction capacitance, ¥
& Ven(SAT). EERbS s B4 3
% BIEEA) 43 Folvh,

ICE mt=tv ¥ 4/ maskr} (# fixlvh,
FJl, isolation mask. resistor/base/anode mask,
emitter/cathode/crossover mask, inter conn-
ection maskiolt}, 2z e ICwt=E Bl
KA 4B o) vt

HAEpe MR HERES a7 B4
isolated island(A= 9 4) & =&k, & o ¥
13l photo resist® FER{LfFs] coatingFa
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& gk 2Elx Rty WA BLEE etch
A ek, oel" 29 48k el vk 1dl
A EEftige]l el 2 gl XL isolationi®&H #
T 58 wor Wivk. o7« HASIE ik
Y32 £ borong vl HH%S HEE 19
5x% HAr)k. 2§ A= Aol Halrh

8! 4 isolation maskZ EE{LIEE etchil
#e By

o] 45HsE A2 back.to:back diode®
T3 g ere Xl kAR AEe) s
thEZo] WAL 2 A A vt ol
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SR2ERRE maskE EHT, EWXR A Dbase,
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d 62 o] maskz BREERE etchd £ ¥
ol vh. LR Fe 29 e BRTC. EEY
< 4] boron(pHYE)E £rt.

O 5 N HHPE) #9 85
RESISTOR/BASE/ANODE MASKING

2 6 #F2maskZ B{LIRE etchil 2| X
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HKERES #
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Bt shanhe 2205,
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mask&
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masky: E X 22 emitter, t}o] o =<} capa-
citord] cathode patterng 7}x|7A] v}, o 7]«
B4 =@l 48 ¢ collectore] contact area
X 7o} etchstA] =©oh. (Ui HEEe K.P.R,
processE A XA o] Fe]zirt.) o3& contact
mE=R Alel pH HEel/l AR delute
rectifying contact® Bfl-3l7] $jielrl. Ale

Az & K 2x10%atoms/cm37}t =] Zef@s o}
2822 n# collector contact [fiEe] HWEE
Fendl w4 F2 ¢od nAH collectors} Al(p
P-n junction contact

Aol alloy7} =4 -2

FREEl A st glvh. B ke nT
collectors] FHMEEEE Aelx  2x10%atoms/
cm’fEE ek Wvr. 5539 #Ere ¢ 3% pho-
spherus(nZ E &#Ev] oxom

EHEES 2Xx10°atoms/cmdE-
29 82 etchTt 2] iskoln 28 9= 59
HHE Toh-2e] e vl
BEEERE S &4 slale,

2B 8 39 maskZ etchptZo| Dop

— 49 -



50 ETHAEY - I CR

219 39| fEEke die] BiE
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etchgt Fo| X
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2 Aegld AEHE 204 28N
WRsA ®v. ¥ 112 interconnection$- 3}
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2ty =8 A 28 headers] F-7 el
v}, I t}-& o2 wire bonding$ {4 cap$ A
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a8 12 waferof A 1Iﬂ’£1—l die2 #y@sich

a8 13
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3-2 Diffused collector process

o] Kkl A substrate= JFj processs} 7o)
PH 4=l A Eugch. 4 EHER LY

YUl e s S s

=

AfEGTh. 74 AbEshe maske FigY A f
ool oA 4EE BEEH ke FURT p ssTua !
A% 2% Aol thzrh. o L BEe HEsh p—
KANEFo R Brich. 29 149 156 RER
sheh o] wafere] BiE#MLE 2917 0],
3-3 Triole diffused process
o Fpe A4 ol 4ol 2 1 ﬁé‘x/f’ﬁﬂl‘/} 1/@4 D0 O i T
(/ G //'//s,i,""zf’ ("};////// G [ \ \ b j )
p SIICON \ p SUBSTRATE v
e ™ e .

OXIDIZED WAFER

F%ﬁ

[
< P SLICON |
I

COLLECTOR PATTERN FORMED

e 4\"1

BASE PATTERN FORMED
J® i4 diffused coliector process= QHEON

Xl wafer?| BEE

PR QHMIC PATTERN FOPMED

ag 15 1 149 E—g

16 17¢ 25 26 HEEL
processE A EE{LIK etch® v}&
{L¥= borong @HEHMA FEMET
predeposition & &),

WL WEA A delrl = e substrate fifs]
A AR A Feh o] %A S A4 nBdEL
E3 o] LIZMEFEL epitaxial diffused process
d ®lsdtth, 76l ntetm Hel gl: HAL
Eii el 2&u] doping levelo] 1017~1010

E %2 K.P.R
PE %

EEE
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o
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>
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SUBSTRATE 25,
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22! 20 epitaxial diffused processZ4 A=
1ICe| GEEZT

BX7} Hl¢ junction capacitancer} &Ar; #
), = skl collector-- based] HHEAE/F il
processi Tt MBI o R EA =g BVenort
ol Al =}k, Series collectoriflis. 98 9
EE 2 &7 et F2 G gwrh. 2
8 19 183 k7t o] 7} el collectorf A
o] FHEET A KFEola collector base
junction®-Z-¢] collector®] “RHtEE -} PeakE
o] £x vt Aelrt. = doping levele (£
B PRES2E Vaesans 494 FHg
7 vt ol HA EEhol A& vt o] F
RY S84 wtdol 2@, A A substrate
5 A 71 22 collector-substrate] junction
capacitance collector(f] level & peiE= z A =
capacitance/t Fol E2 gevhe Aolvl. EA4
isolation?}a I borong IFErshev] F 4l )
= waferd] 4274x] V7l RS Aeia
t}. —flE 1250°Ce] A borong HAs]A 150
micron waferE& A4 T EEA] 7] =0 29 36
Reffo] A™eh. ol AL KPHYl Xslek., Al
7- FEEEel #iTEed Aeld A4 a2
obAlt}. ol &l HEiES EEEAU EAA B 3%
grh. 2% 20@ AFAA £ 29 thag,
Bl, colletors} substrate AFo]el RHl4HIEE T
48 #{ksta glvh. o] A& isolation cap-
acitance® f/hE F4F A ANEvh, Bl o}
Ve, triple diffused processs} 7}=x= =& £
B 279 &L fihikd  Hehd s
E g Aolvh =etA BE 8Rks IC: A
2] &%/ epitaxial diffused processi wnlEo}

7 Z ol -
4. Isolationfi&

BiETe A epitaxial diffused processy+ 7}AF
FEdobe A& gl 22v ojd MIC=
FREE, #atgs] HEe womd collectors)
substrated] leakageZif= A w3 AAlel, o
Zol B|E IC/ EEYE & MER oAdw %2
MeEatAl BRT b drkd e ETERY
IC{te MEEN oz By Ao Auisteh
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MRzl S e HEd E¥stn g



54 %?“Bnuﬁﬁk

ICﬁ

AZAA AR Hikol HES A s 4A
T AL XEh

4-1 Contour deposited IC

Ao A4 4+ d+ AL epitaxial dijjused
process& 19l & {# }':ﬁv's]-ﬁ% isolation caracitance
2 Zolgd Aotk o] FHel ¥R  contour
deposition3] FHojth, ¥ 21¢& B= 1 FEEE
g AAe 4 goEzt A4 "A Bk
e 32 KPR processE AMA 4% 2HE
X Bao etchs] itk 44 zele 10~1p
L2 IH ‘1 (a) ¢ Tt 2t B epit-
axial§< 5= (b)Ese zo] At ojAE ®
Al (c)$} 7o) epitaxialfg-& polishsivigl A&
o] wbEel ATl o] % WL epitaxial diffu-
sed process® w2A Hrh  ol#] deiAE &
=}¢] isolation copacitance+ FEER Fo ¥

Etched holes

(2) Substrate
before deposition
Epitax:al tayer. following the
contour of the substirate
®) Crystal after S S
epnaxal .
ceposition
Remaining epraxial region
polishing ’

a8l 21 Contour deposition53

3 hfel 10f% ft 2fEet: #iE=el slvh

4—2 Dielectric isolated IC

o] %L contour deposition®TIE o A
A Aoz isolation® RA 7 HAA F
EYES EstE Aok, ¥ 21 (@)AH
wE g oA KE M. 10~15¢8
BEx mE@LEE EAHMNZ o FAEAl &
A & SiO.EXEEES AT 2/ oy
.9)6 #4815 4] epitaxial reactore] 4 silicong
growing A7\ Z#Egk Sivl BREH. olzE

23 229} 7L0] SigfEH A A polishingZ &

A EA%E Side Ae+ 9 A

o] F7tA FiEL Az —E—fFc Jrh
contour 5 H#:-& process= 7Fubgld] isolationo)

2 az] Zetn ¥ dielectric HEL  icolation
£ 52w processyt s
4-3 Air isolated IC(Beam lead sealed type)

D2l 22 dielectric isolated IC BiE=

o] FEES BEAR AR A E— F
Favn B kel v

olw ICE =r23dla sealingg & ok 3= A&

g G4 g Aolrh. I kel EHEEkE
I} {ERS ZRe ok 817 = Ealv] AlIC: -+
7= ©F #Rpex v}, connectiondt Hike]l =T
ostvh. zel" a9 28¢ REAYIR Bt 2
g (a)& 2 Wi@e) planarE @ x 2ol o}

7)o 0.1z2] silicon nitrideE coutingdtc}.
silanesl ammoniw® KE2$ 764 875°Ca
m#EEl A el ol AL Na‘te BE< =tod
= Aolrh Si0,& Na*® whi=s] AR/} glo=
= silicon nitride® AT}, 294 tha] 0.3z
SiO:f8& thA| coatingdtrh. o)A & FR 3EE
o) ®rch, 28 KPR processE A # 4 con-
tact window® E-trvh. P4 AdF
Si0,/§& 44l etchsl v}, ¥l i #+ phospheric
acidz silicon nitride® etchs] W=k, LEY
SiOEe Bagx ¥Erh. 2thE TEY SiO.
£ etchald] ols) L@ SiO = [AR A
th, 28 (@)% ol A7AE =yl 2yl
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¥ 23 beam lead sealed tranmsistorg) E.EE

eo2 YF(P) ¢ 2Ee sputterings] A
650°C2 jp#4el= contact areas] Q)& silicon
5} #&%A Platinum silicide® sh=t}, o] A
& 438 TEL LAWE AYE tn L4x
Qb= e},

SiO;Z 42 Pt etchdl Wz w14 T8
coating®trh. o] AL doiiior Frh H, 4
At F BHABEE Folx Si0,, silicon
nitrides} {Efiste 387 % bond& wEr}. =
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BE Eole ABE Byl = Wiz ZE
dl o Ao, Wulp 2& Aum coatingdt
o CRAE H2hA F& Ao gk 246 o
2 AH X bondinge] 43 Biko] glejA 24
A sh&EA v, e v Tisk vlnd EE
AA LA LAY e JmEZL
EbiAl HER 22 o)A L Biikev) 8l

A A=9x] =k PtE Aus} Tiz}e] sl coating

Al et 2530 EdAe ¥ 234 (b)o]
., 2uRdE HER Y silicong 238 etch
A A () =o] mtET). 3 EE isolation
< ZEAHE wAH] S=a #4 Al lCsa
B2, 2% 24% bridge rectifierE%E o] K
Hog vhE Zolv 19 25+ HE=E wEAL
R T

2% 25414 beam lead-sealed junctione @
A zel = B &St gl 2Fo] ot

A F7tA e AL ICH BgalA ol F #Ak
Byl Ao} oldtel & passive componentsiy
fRiRol b7 EFHY BESHI: EFMERE A%

38! 24 bridge rectifier @ Al IC2 Qi=
zojct.
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