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ABSTRACT

At present, integrated  circuit manufacture technology rapidly develops and

decreases the pattern size, which makes deep of pn junction less than 1 Llm. It may
cause metal film diffuses through pn junction (spike). This effect can damage the
integrated circuit. If integrated circuit has small size, also the contact area between
metal and semiconductor has small size which increases contact resistance between
metal and semiconductor. If integrated circuit has many internal connections it makes
increase total resistance properties of metal film for decrease many problems. This
thesis presents the metallization process for making the metal contact and
interconnection of 5 Um integrated circuit technology in Thailand, using the sputtering
technique. The target material in work is aluminum mixed silicon 2% by weight. The
sputtering condition is operated at 2-5x10° bar. The surface of metal film looks like
polished mirror surface. The uniformity can be shown by the reflectance value, 100%

compare to standard film. The films have resistivity 0.2-0.3 €/ and the growth rate is

60-100 A/sec. The films were characterized both physical and electrical characteristics
by patterning to test the current conducting and interconnecting. Ohmic contact is
fabricated (design as contact chain) to evaluate the contact resistance between
semiconductor and metal film layer. Two-layer metallization process is studied for

multilayer connecting contact, via hole resistance of the first and second metal layer.
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MV : Main valve Vent valve FV
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RPY
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Leak valve
Diffusion pump
Rotary pump
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Sputtering system

gﬂﬁ 3.1 Sputtering System Diagram 1891A3849 SPE-210 Diode Sputtering System
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dupaumsipdauiaalanzagiilisuneisnsatlnnas

v
a e

AMRN AISI target

ATzuy
chamber : Close
main valve (MV.) : Close

roughing valve (RV.) :Close

foreline valve (FV.) : Close
needle valve (NV.) : Close
stop valve : Close
cooling water valve  : Close

{aandn cooling water (VM 2.5 591 WazaTRavNAULA)

Lleadnd rotary pump (main switch ) uazillaadvd diffusion pump ( diffusion pump

azinauudsaamilaudatiszann 20 uni sagaauni 149 400 °c) udasatszunn 2-5
= - o

Wneauillnaa RV.

\anndn RV, (A wazsesundiaylel pressure < 1x10” bar (9z391/3zanmd

10-30117 WszmanailivinAnazanavieaninauutaansas Inedinls pressure <

1x10 " bar udalMilnanaa NV. uas stop valve 704uN91 pressure < 1x10”" bar 8naq

- « - AJ & o T o ar o ar - -y o ar

Tnanda NV, udadlaiiatssasanineuund Uiuaauaulils 10 Psi udallaiada

andneunfia nauunlnanga NV. luxselild pressure < 1x107 bar ANATY 1N9eN9

Tilszanne 3 A% eamuudrlitle stop valve uasillnensnavuiaundaliluvia)

Tlannan RV.

Taanga FV. wdmaseald geissler tube dmaan el Chamber (geissler tube i
- =l

ANSRAR) 7017100 3 1M

\Waodaa Mv. (Asa-iaaugn) waz90auszLLEl pressure T chamber < 1x10” bar

Tnednlaain B-A vacuum gague (Md‘m ion-gauge )

- " . p b -5 - -l ] [N

WA liquid N, Wals pressure ~1x10” bar UAZIANYNT 30 wnaundazle base

pressure < 5x10” (Unfiaz 1 4.8x10” bar)

Taadvd B-A vacuum gague

Taandn Nv. udaullaviada Ar gas 15U regulator WIS 10 Psi

Taanan MV.

\DAanaa NV. &3l flow Ar gas Tnemyuaaa NV, Uszannd 2.5-3 991
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16.

17.
18.
19.
20.
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22,
23.
24.

25.
26.
27
28.

29

43

1Waad MV. (A uyu) & uFLALIAN pressure Wil# 4x107 bar 204NN sputtering
\aand RF power switch Tnel
- AC power switch ~ :On

- RF power switch :On

151 RF power set (gal1iflm Shutter)
forward power 100 W.
reflect power < 10 W.
anode voltage < 1.5 kV.

¥inms pre-sputter 1aegialifiaaitln shutter 1haaan 10 W

\la shutter 1aM1e sputtering FNNATTIFENTT

1o shutter

U RF power set 194 forward power anasaulily 0 Lddllnaindues RF power
switch

ta Argas ng

- “Tlaniaa NV

- slopvalve

- Alevinteuia

Tanda MV. augm uazsedn 1 dal
Tlngand AC switch 194 RF power switch wasantlagand RE switch u&a 15 w1
tnnnaa MV.

- Ewisiehidiaatln diffusion pump Whitginsnioantel udaldgunsndluidnll
ud s dumeniimn TaaGuainiiguUnsadldudatln chamber udninanu
FuneuFausituneud 5 whisll leelifiesianuazenavie Argas an

Tngand diffusion pump ud2sa8N 30 W
tmonaa FV.

taaind rotary pump

leak pressure 184 rotary pump Wil

. Um9zuU cooling water
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311  wamssdumsAnmidauluramisirdauianaglidangaAauRILULLY
danausanldn
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Awiuiuneuil Wvnnmasssemdaulanumanzenlunsiafeuiauagiioy

aa L7 Y < o alaa 3 P Y
Faneulnunraiaildulanzinfoussugusaanidaneulnesn lodinfauagAminiues

base Pressure < 1x10° bar

operating Pressure =~ 2x10° bar

forward / Reflect Power of RF : 100/ 10 Watt

cool down time ~ 1 Tu.

mn&uv‘hm?mmfaﬂﬂmmmzﬁmmﬂduﬁqf':
<A resistance UBINAN <02 Q1
- pn reflectance UBINAN £ 100 %
-#1 deposition rate 1WA A 70 SIARTON/ANT

£ Fﬁ"uﬂquziug'm?m ez AlSi : ﬁNQWQtMﬁﬂuﬂT:Qﬂ

<l ' a) o a = - e = <
51l# 3.6 nwieRaNagltuNTARIUNLAREL
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nezuaunsTansmedsnisssme luarygyinimihieniauila e tinug atuildly
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nsaiaidulanzive ldvindudalans Tnevdnmrugwldgnesunelihumnz

093093

_/f?mamm ,

AIATANDINY
g A
L+ Tanenaednisinaey

A
<
e IMA —»*
I Pump |
Diffusion
Pump

=l v i . g
g1 3.7 Tasadi1918091A704 filament evaporation

917 371wt iuana TaseaFieuaenssuaunislanssaedtsaeasnisszively
qrurynna Tae chamber 1 Fans ldlluaseuuiiaginssssdandn (bell jar) 1laiEusuy
el chamber aziianusunssanneindargngaeiniAeaningld mechanical pump

ar Y -3 ar ar dl G“, . y
quAMuAuNe Tl chamber 1dtlszun0d 107 bar ’ammmmmumﬂmﬂ gesissler's tube
nTidausasiunielu chamber Toilszunns 10° bar udavinnaillaszusues diffusion
pump twalt diffusion pump N9 gasaaLsaimll chamber asanauladmAszun 10°

= ” aj @ o o o o o o o Iy
bar aaFunszuauniedauiaulans Taalunirdaanuauniiuaciususiacsiaald
ionization gauge {uFadn 1laauiun e luaTaLuiaanaauleA sz 107 bar
ANFeINTg naantiusasuuasnezua I st uaaan ldvinunaniaa iy

iinldgniinTifeudnanszuaWihdwaumnniluadnwinianegiltlunnowes

a - a . . p: L e
U‘Lﬂizmﬂﬂqﬁ‘ﬂﬂﬂukuﬂq ’ff\!ﬁ')ﬁ]ﬂ@&lLHHN’W:llVﬂHW?QNHULUUﬂmLfﬂﬂq "N'luﬂum'auu@:mm



AatiRNLs LI FoemaundiguungRiuelanzaglilnazing anaauinaIuas

semeithulafanszanginAsuusiunandanaunaes I chamber

d i - =)
m5199 3.2 Reulrueisnisszme lugouoniAredian Al lunimaaad

o
Hauly

-
NETBUM

aonlanzegiiiflen
ANHAL
AIMAITINIBU
ANANTU Filament

FIUTO
439

ANINLREYS 99.999% 817 1 cm. 411 81K
10° bar

YNALAN

30-40 TMF

FaRau 1101(100) Unequansdaneulasen lbe
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0.3 lumseu

AupauMsipaaLnanlausagiidaslugnunA

¥

oW M

o < 1 aa L7 7 e =4 Y - o o

ymauazeniassriNiutanawliuh @@ aoumdsuunssaneulnesn o)
el a =l o

wirenigaalanragiiiian 019 1cm. 41w 8 1§

o <l o =l T

NANNAZaMULA TIFstNaInlanzagRin UM

' T b o ' e D:l/ o < =l

FNUHUTAABUAIIU chamber ViAUMKN T aNe i TLaN s AaLTAN

AN

- :’l v P ar o =

Ao ldauFeuninaanviasm uazaanegiifianlu chamber

ilaandares chamber ¥nnsaaanniadusiueanlfanusume lusmnasvae 10°

bar In¢/1% mechanical pump

TlAa1989 mechanical pump itaanaa diffusion pump e A NAL Y

chamber aAaUMAN10° -10” bar

dnanszuatiidn lnldmanafawiam Tnanniuindsuininauhinazias

auniTlanzeglidounaguunaanainuiauazaAsevaansdinias iy

GuinTanzegiliflenlyithile Tnefl shutter Dneg) i Iasnidetuiiaglune

Tanzagiiflund inAsuuuukunanddney

10. Wa shutter innnsimasUaulavzas lAwindaaeulildaaumnniusienis

11. vganiandaulans Udaemnatinalu chamber ifusaas

v
12. Udasainiedin iy chamber 'B"]']wm’mm"uﬂnﬁ LOITUITUDDN
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Bell jar

lonization
Gauge

Control
Valve

Power
Filament

d‘ i -4 - &
519 3.8 \nrasiAaudaulavzuiuszme TugouginnA

a

o - o -

° ] =l = - 4 ]
321 WAMSALEUMSANEILNED u‘l‘ﬂ'ﬂ'ﬂQﬂ’T‘iLﬂﬂﬂUﬂﬂN’ﬂﬂNLUH HUTANERILULLHU

L1l 9

Fanausan lb9n
o ar :: ‘:‘z v o dl. 4“ d. 4 oy g = o=l
duiidunauil Iiamsmeasanamdeulinmunzanlunanasunauagiitian

1i3qv3 lnamsafnidulavzindsusnugiusesniiidaneulasenlodinfauagduuuues
. :

v
ANuRndanau Tng Idwastmasaase Uil

- base Pressure < 1x10° bar
- power Filament : 30-40 Watt
- cool down time ~ 2 Hours

v 1
MmN msAdaLAna TR e R A
- AN resistance YAINAN : 0.2 €240
- A1 reflectance TBAWAN 2100 %

Ly = | ol o o
ﬂqqﬂmqumwm LAz Al SHUMIMMHBUNTIAN



48

<l § = = e A a Lo
51l%1 3.9 Amdnelsuaglillundgnaniafey

= a’
3.3 Msaanuwuuanatglanziuy 1rulumatulagosassaassu
5 lalasiung
d‘ v v g = v 7 b | 73 = i
IpavassunldgnaieiuGuuissuaoiniuasdesidusanlavzua i lausa
) MY J o - A = v v o
aangedasniauaniialfisnsadugunininisuen seduaedausiesaiiereaduda
(contact) szmaTaneiiansiivsainfiludousie 11049999990 TeraedNAan098730
FtiAulansludnwastidnfsslamaniiithesondudaloviia na1nAsazlifing
ReataaiuiantanisivaasnssialaonssualWinaiuso maciauldiageaianie [11] B9
TAnstnufariuilsiin1sAneseadudalovilianvusesduiawuy 25ouse lu
{As985149984 contact chain NAT9AR contact chain (T4 contact WL 29988 AAN17(3819
W | e @ @ a o et [y © \ Vo -
SapsiruihuuuuannsunllFesqisidnsusadiaivgnld muuA|IuL contact Az
Tinagauqaidansaninfiuaz1dlun mmanusumiunigluseudnliata contact
il i@ usndnld (871491 contact chain danuauunie i lun A aaaa99A°73
prmunie luligneiaanign)

Tusndsaiisgvinnnsa¥vatnans lanzuaresdudalevlauuy 2 seasialaani
nraanuuLLtiu contact chain WaldAn A NAILANg Tusesdudalavidauyy 2
sapmauazdalfiflusmagaunisidansania Wil contact want contact sinagnielu
assamdnsiae Tnaniseanuuuainaatanzuuy 194 azgnaieluuuuues contact chain

f9ariing=uaun1Ta¥19 contact chain sasalii [12]
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5
H.. ™ Cantact hole

15 km

=l - e
gU% 3.10 {FU89UUIALDY contact chain

nszuaunisainanarulansiasnuuiiu contact-chain angU7 3.10uanalu

a1 contact chain Hundnluntsairwianus 3 uidn neuudnusniivuniniay aunn
35x15 m Uazuudnil 24ziiluundn contact: hole N1H110.5x5 pm. undngavinetlu
wudn metal Hawam 35x15 pm sufhuundndaFauinanans Tanzussiuundnidowiu

U uudnTfuiie 1ee defaununisa FesumLnnee b

n-substate

(N) WTuNLHLTAADUIWE T

n-substate

£ %3
ar

@) a¥niudaneulaesnlos

=l v ;
2191 3.11 nezuaunsaiaanatelaus contact chain Tuundnusn
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n-substate

o e

n-substate

() arsuaatlndaningn lhugsatinuanluundni 1

= '
51191 3.11 nrruaunisa¥aananelavz contact chain luundnuan(sia)
- | ‘.i v - <l '
An3U7 3.11 iudumnenlunizainaseaislanzingazGusannisnsununy
- ey rnJ o .. v 19 kX = -I— - v rl
FanauWeT MnANazeaurluTaLFasLan NdngnszuaunseenTindulNeaTedu

- I'"J i 1 ‘I: =
fanaulananTasianumun 500 nm Ui 3.11 () desinmiudngnazuaunisiWingin

| H a < i o " <
N indeuhen laugestiauanAANUUININNGT 1.5Um ¥N19an8uasLuudni 1

<

(undn 1) dovmaniranlaugafignuasazvgaesniilegn develop Waiduainansiiuuu

wenlanas sauamnalugiii 3.11 (A,9)



51

n-substate

n-substate

ot s o

(1) iafuianeulaoanlafiilagineas iwdaisiae

n-substate

(M) wnsan BAnTuTan &519uansnednuE p’

n-substate

(1) aFutudaneulaeenlofmadeuuuusuamas

ol e
517 3.12 nszuaun1sa¥a contact chain igniildaansiaalusey
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d4 ¥ - ¥ 5 4 v
dimienluamgasenifafiuaiaaee laussdauandlugLin 3.12(nyantiu
] o di p‘:/ :»’ <= - ar - - r:
vnlUvin postorake  tialdiduaeq urenlauasiinfia fu Aa1ee Faneulnsan lodduney
1] ot 4 :’l -y n) 1 (2] i
siannithunszumunsinuuuianiiesenduiareulasanlosuasdadeslunis i lugy

] 1 ar A o - (=Y : :
3.12 () nszuaunssantluntsunsan naa lusauvTawaane famenn N A uduan sna

ot o + : ) o 4 1) at ) i
fininp udaairdudanaulneanlasiafeu URuwiumafiauanalugi 3.12 (A.9)

n-substate

() nazunun s WInanna il wdewinanlaugastiauan

n-substate

v i
(1) arauantlngeairenlaugsiiauan luuudni 2

A . 1 ]
5171 3.13 nT=UIUN19a%4 contact chain M luuNdny 2

Q



n-substate

() Develop @5 19anansUuing gl

ez 2o
7

n-substate

(1) Develop &5 19a20a1811en lauas
-l i i '

517 3.13 nsz1uNn3aiNa contact chain A luundny 2(sie)
dupansauunszumns I Ina N A[19]  BuainnisiraaLen laugeniio
uanlugLi 3.1 3m)sanusinddnauane anauseitiindn 2 Whinudn contact hole ¥
M3 develop @¥unanaeadLingd lauasludnuinan lugadgniasazugmoan)ndsain

tufunssununsatuuendiedlates contact hole Aa¥tafludatansTugi 3.13 (A,9)

n-substate

(n) aFefuiaulanzoglition

d ! !
17 3.14 nazununisadng contact chain M luuudni 3



n-substate

@) nezuunIsIRa N LaReuLen lauattinuan

n-substate

() aeuaatlngaaingn lnugettiauan luuudny 3

n-substate

@
(1) Develop #5ana8LsnE lanas

51/#1 3.14 n3zunuN13a319 contact chain AluundN? 3(sie)



58

] v : P = =l o alaa ' .

nezunuMssanaFiuisulanaglileuniianeunanet] 2%(AISi2wt%) 1o
B oo e sl o o
minsaedgnisatlnmas inanumen 500nm smedeulaveanisalnmes luaded 3.17u

1 v

msaiafiaulans lugi 3.14 (n) udandhumdeuhelaualunszuaunis g innsm
=l o d‘ .3 g ar :d‘
H ansuas waziiun develop Weluaaauaaninenlaugs Auanslugn 3.14 (1,0,9)

| <2 v o v o > o o ’
siantAadngnssuaunsineaitiuanatlanzuasdalavsiuduaiaauy sodlunis

@¥19 contact chain wuy 15U uanalugL 3.15

n-substate

<l ar | -
51l#1 3.15 NWFRLIN contact chain AN I

<l ; &
517 3.16 nwceduuuLes contact chain anndadlulasala

an3Lii 3.16 RuamInWcinees contact chain azdansdn luaneniinugisvionis

A8NUUL contact chain 18YiNWNA 240 chain iU 480 contact LAY pad Nsaaanuiy
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gunsadnneanilat) 4 pad Taeluusia pad Whigdall 521919 pad 1 11U pad 2 &1 1chain i1y
2 contact $3M4974 pad 2 U pad 3 I 140 chain 11U 280 contact WAZENIN pad 2 MU
pad 4 # 240 chain f1U 480 contact Vaiindeea¥1a contact chain S1uanNANfnazdniive
FoammauAaeRsfiutteuseana iU st duTa uaznageLqadouse

MelunaasmNmae

L)

3.4 NFEUIUNTESNRIRANETARTLIL 2 HU

meafudaTanzduian dmiusesenluggunminieuen TnevialyTumatulad

-l v : | :: dll = e

n9as9Nazintsaidn lavsuazadnanslansithuuataduiiasainluaassanigunand

o di' -l di 1 : rd‘ i
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293979169 Taludrtassane tnutsa Ul s N sANE N8 R a s lansiuL 2

P ] o { o v ar v '
Wadasnatiiywieanana TneasingzuunIsa T NAUEUNINAIAN (18]

n-substate

(N) wunamaes slaEuiIANNETaIALEY

n-substate

@) a¥19tu Faneulaaanlos wun 500 nm

w v ;
5191 3.17 nszununisaianeaalanzuuy 2 G luuudng 1
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n-substate

v
(1) #¥nfu oglidlon doedBnisaiinmes

n-substate

(1) nszuaun i Inan W e uadn 1

<l < L -
s 3.17 pasuaumasiusansslanziuu 2 fu luudni 1(se)

Buanmsissuwiiifnsusme i angze1audatiniaiedtnoule

ponlos daeAinisaaniadis A Uuw 500 nm wdeaFsnegRiloudeisnisalnne s
A ar 1 as :I’ o =) ) -

muenlareinis almaesluiaden 2.1 ndsemiuninAsunlsuignszuaun1s I ing iy

o =
ne A ToelFundn 1 Auanalugln 3.17(0,1,0,9)

n-substate

(n) Develop &FNAAATETLLLLNYN LAY

=l < -
1% 3.18 nazuaumsaieatnaelanzuun 2 §u luundni 2
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n-substate

v
ar

(1) g Metal 1 a5 9anaanslans

n-substate

L
o e

() afniutianeulassnlosannilanseeenanisatlnines

n-substate

() nezuaun T T Ina N A Fae wudn 2

PN ¥ i ;
517 3.18 nszuaunsaieaananatanzuuy 29U Tuundni 2(e)

Tuneusian insindulanzegiifuufasasazany H,PO,: HNO,: CH,COOH:

H,0 Tunadan 80: 5:5:10 udrainiudaneulasanlos viuasuulavzegiifion loald
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n-substate

v v
(n) Develop @39aaanganuing lauas

n-substate

v
or o Aaa

(1) Andu ddnaulneantsd g via hole

AR

f 4 i

Metal

n-substate

v EX il
(n) aviulanzegliflendud 2 daedanisailnmes

o v ;
217 3.19 nazuaunisadananslavziuy 2 41 luuudnii 3
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Metal 1

n-substate

(@) nezuuns W Inamns i uudn 3

| 4 o i
51l¥ 3.19 nzzuaunIsa¥aInae lanziuy 2 1 Tuuudnn 3(sia)

' :’/ a ar :’.‘: - e a AJ Qo - . L -y oa
inamiinnsiniuisnaulaeanlosineyiinindlag via contact wdasiaaN

- ':’ H ot - & o J I
Tovzagfidondui 2 iusdh s limalianmsatinmafdauanalugiii 3.19 (1,A) siannA
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dingnszuaun i@ ns i iisainaansnslavsdunzuaziniiiuainaie lanzuuy 2

L% i
ar =l

funiaiaauysnd Muanalugii 3.20

L ahay
Metal 1

n-substate

N | = - . - -
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1M 3.21 nmiesmunzes snaelanzuuy 2 44 anndeslulasalel
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9N3L7 3.21 Puananmenewas contact chain azdaunndiluingfinudlfivinnig
2ANULIL contact chain 18Wamum 240 chain U 480 contact Lz pad Arasanuiy
qunsninauenilet) 4 pad Tnsluusaz pad Whiseil ssud W pad 11 pad 2 i1 1chain iy
2 contact 721974 pad 2 iU pad 3 H 140 chain 17U 280 contact Ua%3=N9N pad 2 fil

v | TR v

pad 4 i1 240 chain .fill 480 contact YaHnAagaianatalanzuuy 2 duluuuueg
contact chain AMUIUNANALWIIZIINERBIN INIILANARENULUAUTIAIAI TNATUN LTS
Via contact sxndnalanzdun 1 dulavedun 2 uasnagavasdansianisliuaeassaunie

Tuunsgllaznaiaia nmasasussianImaaa aeazsidunimaasasinelu
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dnunasianlansnfiaudAryandusiug Tunnsaieanidonsienis 098 5991UAY
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a o ol - T A aal
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fase lUh

4.1 MsAaTzRamsNtANIEnNkaEneliae s anlane
Tunisvmaesiienldinnsaini@dlovzegliiduniifdanaunanag 2%(A-
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nstleuumasanaussdsnaznazua il contact chain atldgunsninnsdafiGandd
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HoUUMAANEN T UAKAZISIASTNGNT pad 71 1 MU pad 71 2 sezlugi A 4.22 uamaliisiufla
Iﬂﬁ‘m%ﬁqﬁugﬂwum contact chain TTNIMEATINIBY contact chain TiitANaR N lu
Usznauluéine LLNuﬁﬁﬂaumLwﬂf'ﬁﬁgﬂmﬂuﬂwmﬁm n ua=ludanaadgiside Tuseuiivnn

nslmlifhuansiasnuia aiie p’ uay duasssislave ManusiignuanaWidunmi 4.22

n-substate

= & .
5U¥ 4.22 NWARYIT 984 contact chain

angUf 4.15 detleunsaiilniintinugadl 1uazqaf 2 Taofl§uan 1 chain il 2
contact Az lfins WA AN UZDY m‘:uﬂmnmﬁwﬁgﬂﬁ 4.23 uaziilatlouusadsliin
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4.2.4 manualThnuAudunustasidnaulaaanldassudnslansagiiitisuny
a1snasatin
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(capacitor) ﬁumL*?'\iaf-::mmmﬁuﬁ’uﬁ’ﬂmFiﬁmqu‘lwﬁ’] (capacitance) ?::wdw%u
Tanzogiiloniuansfiasio o’ Wnefifuvaadaneulneenlofuagrzuinanaesdy
Tavzagiliflauiuansfiasiag p’ uaz e C sewinaiulavzegiiiuuruansiaiod n'
neiifuresdaneulasenladfuagszminanaesdilanzagifaniuasiasiai n’
?jumLﬁm:vlﬁmmﬁ’uﬁuﬁﬂmmmmﬂwﬁﬂ (capacitance) a'i’mﬂm'lugﬂﬁ 4.27 (N, 1) (il
Buvinnsiamenue i niasdams Wi inuinida auauEn g Wi e aneas
uazgUnsniBidnnaating Tppeasinmstieuussiulsaifulszauasdnnasonuthy
Ay i BsesuanInasnNYINAe D TineT ssutiiAagaiiodenng iwiinyszneudng
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uaz HP E5250A low leakage switch main frame Int) HP41568 Az MiRaiunnIa
NIZURUAZUIGINY HP 42844 ﬁwﬁﬁﬁf'z’mmﬂfnquﬁﬁﬂumwmamﬁﬁ%’lﬁﬁ'ﬁqiﬂuﬁq
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1
o
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. 2 % 4 .
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o ] L !"‘J o :’l - o [ 8
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ANAYNALAUST NI L AR IARIAN BT U BN IZUAUAZUTIAUNIAINA WA T

NIILENAINFIIMANY contact chain MANT#RAINARRINTTIE UGN A2

=
waea Witinlumng19n 4.6
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Chain Contact Resistance(£2)

1 2 25x10°
140 280 450x10”
240 480 1

ANENINT 4.6 aziiulddnAnanugituniunie i via contact szudnalanzdu
o % vl @ ] ° = J | d
fu Tavedud 2 axfidsauan seanunsmin U FeuldasannluniaBeuse0997991L1Ne
o = o { o i e ol
W umaAunssualiniuaeasmy Ineianin1simainanuaud contact chain 1 2 contact

X ALELIIUTEM Tave R 1 Aulansdun 2 Sanwinriu 25 mQ Wevinnasinlng g



a3
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Process Process condition
Step name Tool Object Technigue

No.
1 Wafer preparing 4-6 ohm,(100)n-Type 2inch Si
2 Naming Numbering Diamond pencil
3 Cleaning Acid bench Hydrophilic Piranha H2804,H202 120C 5 min
4 Oxidation Sinko MarkX: 500 nm Wet oxidation Wet 02 1000 G 130 min
5 Resist coating MIKASA >1.5 ym Spin coater MPS1818 RT
6 Exposure MA-10 01-Pwell Contact aligner RT
¥4 Development Photo bench Dip AZMP300 RT 45s
8 Inspection NIKON Inspector
9 Oxidation etching | Acid bench Hydrophobic BHF RT
10 Cleaning Acid bench Hydrophilic Piranha H2504,H202 120 C 5 min
" Oxidation Sinko MarkX : 50 nm Dry oxidation 02 1000 C 57 min
12 lon implantation Varian350D P well B+
13 Ashing PS RIEBOOW RIE Q2 RT 5min
14 Cleaning Acid bench Hydrophilic Piranha H2504,H202 120 C 5 min
15 Annealing Sinko MarkX : Anneal N2 1000 C 420 min

0!



16

Oxidation

Sinko MarkX : B

500 nm Wet oxidation Wet 02 1000 C 130 min
17 Oxidation etching | Acid bench Hydrophobic BHF RT
18 Cleaning Acid bench Hydrophilic Piranha H2504,H202 120 C 5 min
19 Oxidation Sinko MarkX : A 50 nm Dry oxidation 02 1000 C 57 min( X<+- 10%)
20 Si3N4 CVD SVG 2403 TMX 100 nm SiH2C12,NH3 725C 57 min( X<100nm+- 10%)
21 Resist coating MIKASA >1.5um Spin coater MPS1818 RT
22 Exposure MA-10 02-Nch Locos Contact aligner RT
23 Development Photo bench Dip MPdevc,H20 RT 45s
24 Inspection NIKON Inspector
25 Si3N4 etching PS RIE 600W RIE CHF3,02 RT Stop etching in SiO2 layer
26 lon implantation Varian 350D Nch stop B+ E=40keV, D=2e13cm-2
27 Ashing PS RIEGOOW RIE 02 RT 5min '
28 Cleaning Acid bench Hydrophilic Piranha H2504,H202 120C 5 min
29 Resist coating MIKASA >1.5um Spin coater MPS1818 RT
30 Exposure MA-10 03-Pch LOGOS Contact aligner RT
31 Development Photo bench Dip MPdevc,H20 RT 45 s
32 Inspection NIKON Inspector
33 Si3N4 etching PS RIE 600W RIE CHF3,02 RT Stop etching in SiO2 layer
34 lon implantation Varian 350D Nch stop P+ E=40keV, D=2e13cm-2
35 Ashing PS RIEBOOW RIE 02 RT 5min

S01
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Cleaning

Acid bench

Hydrophilic Piranha H2504, H202 120 C 5 min
37 Annealing Sinko MarkX : C Anneal N2 1000 C 15 min
38 LOCOS Oxidation | Sinko MarkX ; B 850 nm Wet oxidation Wet O2 1000 C 285 min
39 Oxidation etching | Acid bench Wet etching BHF RT 40s, Time control
40 Si3N4 etching Acid bench Wet etching H3PO4 160 C 50min, With water cooling
41 Inspection NIKON Inspector
42 Oxide etching Acid bench Hydrophobic BHF RT 1min, control
43 Cleaning Acid bench Hydrophilic Piranha H2504,H202 120C 5 min
44 Oxidation Sinko MarkX : A 35nm Dry oxidation 02 1000 C 25 min
45 Oxidation etching | Acid bench Hydrophobic BHF RT 45 s
46 Oxidation Sinko MarkX : A 50 nm Dry oxidation 02 1000 C 57 min
47 Poly Si CVD SVG2403TMX 450nm LP-CVD SiH4 620 C 43min
48 P dope MIKASA Nm Spin coating OCD Rpm s
49 Pre bake 1 Oven Air 140 C 10 min
50 Pre bake 2 Oven Air 500 C 30 min
51 Annealing Sinko MarkX : G Anneal N2 1000 C 15 min
52 Oxide etching Acid bench Wet etching BHF RT
53 Resist coating MIKASA >1.5 ym Spin coater MPS1818 RT
54 Exposure MA-10 04-Gate poly Si Contact aligner RT
55 Development Photo bench Dip MPdevc,H20 RT 1 min
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NIKON

Inspection Inspector
57 Poly Si etching PS RIEBOOW Gate poly si RIE SF6,02 RT 5min
58 Ashing PS RIEBOOW RIE 02 RT 5min
59 Cleaning P Acid bench Hydrophilic i Piranha H2S504,H202 120 C 5 min
60 Resist coating MIKASA >1.6 pm Spin coater MPS1818 RT
61 Baking Oven | 120 C 30min
62 Back side etching | PS RIEBOOW Back side etch RIE SF6,02 RT
63 Cleaning Acid bench Hydrophilic Piranha H2S04,H202 120 C 5 min
64 Oxidation Sinko MarkX : 70 nm Wet oxidation Wet 02 900 C 30 min, poly Si oxide
65 Resist coating MIKASA >1.5.um Spin coater MPS1818 RT
66 Exposure MA-10 05-NSD Contact aligner RT
67 Development Photo bench Dip MPdevc,H20 RT 1 min
68 Inspection NIKON : Inspector
69 lon implantation Varian 350D NSD P+ E=40keV, D=2e13cm-2
70 Ashing PS RIE6OOW RIE 02 RT 10min
71 Cleaning Acid bench Hydrophilic Piranha H2504,H202 120 C 5 min
72 Resist coating MIKASA >1,5um Spin coater MPS1818 RT
73 Exposure MA-10 PSD : Contact aligner RT
74 Development Photo bench Dip MPdevc,H20 RT 1 min
75 Inspection NIKON Inspector

LO1



76 lon implantation Varian 350D 06-PSD B+ E=40keV, D=2e13cm-2
Tt Ashing PS RIEBOOW RIE 02 RT 10min

78 Cleaning Acid bench Hydrophilic Piranha H2S04,H202 120 C 5 min

79 Oxide CVD SVG2403TMX 100nm LP-CVD SiH4,02 440C 42min

80 PSG CVD SVG2403TMX 400nm LP-CVD SiH4,02,PH3 440C Depo rate, BHF rate,FPH3 vs
81 Annealing Sinko MarkX ; C Anneal N2 900 C 30 min

82 Resist coating MIKASA >1.5.ym Spin coater MPS1818 RT

83 Exposure MA-10 07-Contact hole Contact aligner RT

84 Development Photo bench s Dip MPdevec,H20 RT 1 min

85 Inspection NIKON inspector

86 Oxide etching Acid bench Hydrephabic Dip BHF RT Contact hole

87 Cleaning Acid bench Hydrophilic Piranha H2804,H202 120C 5 min

o8

Pre s'pulteriﬁgi.S m;n

| coater.

BT

RT

|RT
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| Wet cleaning

601
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| Resist coating

i e

| Contactaligner

RT

118

| Dermen

RT

e

e

RT

o

5

122 |cleaning

123

| H2 anneal

400C

124

- Resigt.céoaiiﬁg o

RT

125

Tooaig
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