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ABSTRACT

1. TITLE

The Service Project of Semiconductor Foundry

2. OBJECTIVES

The  semiconductor  device technology is the base of the
telecommunication industry, computer and IT industries. The semiconductor
technology gradually shifted the main market field from memory to non-
memory area. Recently, various non-memory devices, being used as Kkey
components applicable to high-added information and telecommunication
services, including not only RF devices but also specific discrete devices
such as power devices and extremely high-frequency device, micro-sensor,
various silicon detectors have been intensively investigated, resulting in
the production of some low-power and high-speed CMOS and non-memory
devices.

In spite of small volume, non—-memory devices require multi-functions
and high performance because of their substantial potential both for system
and value-added capability. Therefore, it is very important to support the
fabrication of various non—memory semiconductor devices to those who need

the research equipment and silicon/compound semiconductor application
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technology using ETRI semiconductor facilities. By launching ‘ Service
Project of Semiconductor Foundry , we also expect to improve and build up
the foundation of research in the field of non-memory semiconductor and
specific discrete devices, where domestic fundamental is particularly weak.

The development of non-memory device at ETRI requires a long-term plan
and investment on R&D for the next generation non-memory semiconductor
devices. Specially, the timely development of non-memory devices with the
establishment of improved research condition is the most important factor.
In addition, the systematic maintenance of design, process, testability,
and analysis environment should be simultaneously considered.

Therefore, through this project, the excellent productivity of high-
value and state of the art semiconductor devices can be achieved by
improving and building up the research foundation in the field of the
underdeveloped non-memory semiconductor devices. Accordingly, we can
contribute to the enhancement 1n competitiveness of technology and
education of the high-level engineers by offering semiconductor facility
and foundry service to the small- and medium-size enterprises,

universities, and research institutes.

3. CONTENTS AND SCOPE

A. Development of Semiconductor device & process technology

= Xii =



e AC-coupled single side silicon p-strip sensor fabrication for
high energy particle position tracking

e PIN type silicon diode for semiconductor detector

e Improvement of lithographic technique using contact aligner

e Small amount of mass productions

B. Development of semiconductor facility technology
e Operation of silicon and compound semiconductor laboratory
e Maintenance and repair of process equipment
e Operation of semiconductor utilities
e Maintenance and repair of utilities

e Management of environment

4. RESULTS

According to the development of semiconductor device technology, the
0.13 um design rule has been applied to the semiconductor device
fabrication for the sake of high integrity and high operating speed. In
this project, however, there are still a lot of fabrication demands using
larger than 0.5 pum design rule for various semiconductor products. We have
developed a small quantity and various products and carried out foundry

services. As a result of this project, ‘Silicon PIN diode fabrication

= Xiii =



technology for X-ray image sensor’ and ‘Double side silicon p-strip detector
fabrication technology for high energy particle tracer’ were developed, and
their technologies were transferred to a domestic company. In addition,
‘Thick gate CMOS device for driving p-phone’ using the CMOS process
application, and ‘RF parts using silicon JFET device’ were also developed
with the support of this project. We carried out the development of various
kinds of products and foundry support until now. In addition to fabrication
development, the production yield of silicon PIN diode and 0.8 gm CMOS ASIC
chip have been increased and stabilized at the efficiency of around 86% and
60% each by improving process and equipment performance. These processes
have been used for the fabrication of semiconductor device by both ETRI and
other users.

In 2005, ETRI laboratory has supported 1,091 runs and 28,176 process
steps for 31 teams including SiGe device team. It also served the
development of 65 items of devices and process from 20 companies or
institutes including RFSEMI(Ltd.). Especially, in <case of outside
fabrication services we supported the IC and device fabrication expanded
from the unit process, which contributed to the commercialization of
fabricated semiconductor devices. In addition, we have analyzed and
scheduled the status of run operation in semiconductor laboratory including

the operational rate of equipment, utility, and sewage/waste water.
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Ultimately, this management has made the semiconductor facility of ETRI

operate effectively and safely.

5. RECOMMENDAT | ONS

Through the process development and improvement, the yield around 86%
of silicon PIN diode for particle detection and 60% 0.8 pm for CMOS ASIC
each have been maintained, and the small production technology for these
devices has been well established. Silicon PIN diodes for X-ray image
sensor and Double side silicon p-strip detectors for high energy particle
tracer were recently developed and transferred to a domestic company. Other
fabrication technologies, such as Thick gate CMOS devices for driving p-
phone using the CMOS process application as ETRI’s possessed technology and
RF parts using silicon JFET devices, have been being currently developed
with various applications.

e Double side silicon p-strip detector fabrication technology for
high energy particle tracer

e Silicon PIN diode fabrication technology for particle detection
and 0.8 m CMOS ASIC fabrication technology

e Development of semiconductor facility technology

— XV —



6. EXPECTATIONS

Improvement of national competitiveness by the establishment of
research foundation and technical support on non-memory
semiconductor industry

Contribution to semiconductor technology improvement and
bringing up the high-class manpower by utilizing semiconductor
foundry facility at the research agency and academic world
Product development, prime cost reduction, protection of
technology and import transfer, etc., by the development and the

fabrication of non-memory semiconductor products
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strip 4

i==A
L

I}

A714d B4 B2 2dE Ve

AC-coupled ©¥ A g

L

T

A A
3 2



2. Strip A=7]¢9 YAQA £ AZF

7}. AC-coupled ©9 strip AZ=7]9 1 2L gz

st B YAt AEE N9 54 o AE dxee FEC 95t
UAE dx Ax-E AES AN AA-F 42 AN AsiMe
3.6 eVl AUA7 Feata ad B g Ha oJUAE 3.8 MeV/em ©]7] o

ol 400 um 71¥E FHF w ~ 40000 A9 HA-F Fo] BAHT. ol HA

A9 HE7dE QU Aol ZsiAx, J1d AAd FRIY

(depletion region)o] FAETt. 3td AAte] F= = wal Az}-T HEo] ¥

A9 YolA] AAET, WAHE FAE n-sideR2 ZTEL p-sideE o]F3dA Hrt.
ol 3td H U HEE B strip FHQ tio]ler o XNFZEZHE HAHE
e F Yo

Polyj«si!icon Pa?srvatéon

<19Y 2-1> AC-coupled & A& strip AE7]9 ©dl 2AE
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4o,

KeX
=

&

AC-coupled strip AE719 2S¢ AAHHE ATE FAAZT FLE5HH
Qovz Algo 72 & 2 54 949 (dynamic range)2 HE F Urh. <2
Y 2-1>2 AC-coupled strip A&7]9 dH% <9 2-2>= FH xS e
W Aolty, HE7]+ biasing padolA ZFel A= Gwrek ddel 95k p-i-n th

ole =yt FHEN, AAHE A5 E AC pad?t R nt 5 7+ capacitance W3}

thol =9 FAHHFE biasing pad o2 F& YrA Ho] AC padoll A 7
AEE A5 FEE ¢ gk, =3 YA AlS7} biasing pad® F£53] AL
7te AL WX5H7] 958k poly silicon bias resistor?} AF&E ., o] wf A}
£ 5= bias resistor® & 20 ~ 30 Mohm ©]il, capacitor® AA £3ZFL 100
~ 300 pF/strip o] H =% AAFA o, 9 chip2 647019 stripe® F4
Ho] k. =7 p-i-n Hole=9 FE HAGS SN REREY AEE

29 817 Y18Fe] p guard-ring2 2 chipg EHMEF YA 1% o).

Poly-silicon bias resistor

AC Pad

o+ implant strip

. N\ Bias ring

Guard ring Contact {metaltop”}

contact (poly to metal)

ofl,
g
1

<% 2-2> AC-coupled ©¥ A strip #E7]9 ©4¥ strip 9
3hbe] chip & 64 719 strip &2 FAEHO] 9.
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Strip A&71E AFs7] 93t (100)e] 24 w343} 5 kohm.cm ©]7F2] W]

ARS 2t= 5839 n-type AolHE AHEsilern], & 2-1¢] AFFH flow

P
N
o
2
o
il
)
9,
rfo

T4 F93t9 isolation A¥E T Wk ofg}, o]
Fd FA Al blocking layer® AFEE %7] AFslEH(Si02)S < 50004 A &A
0k, olw) AFE Arslure] stress ¥ defect?] controlo] AFY FAHAF
EAo AHFZH JFS vlAE=Z | oxidation A FA AAo] mw¢ F Qs
o}, SHo A3terS A A AL POCls dopingS A3 dt nt AL 9

olg B3I 3t7] 95kl AbstEhE 1000A AAFA . ko] pt ostrip o] F Y

%

18

< AT F photoresistE A|AstL, &4F AhsHE AFAZ T boron,
40keV, 3el5 dose® o]2F ¢ 3dtt}. Capacitor FFA=E A7) st G4t
et CVD AF3teS ZFZE 3000A &A% & biasing resistorE 9k ZglA
Zl2& 2000A FHska, BF2 oleFPez ZEHF resistors doping T
o EYAEES Ao 2 AA & pt strip F metal Alole] F Abs F
AI7F 1 um7b =5 CVD AstehE 4000A F2sta dA st a2 U
9] borone A3} AT}, S 4H contact holed metal wjAE & A5}
w9 PE-CVD 4+8teh& 8000A F2%k § pad ¥ S open Trh. AW

< photo-resistor® R3E 3 & A A A5 metalS FEE

_,d
2

HFHoR F2EA7IAA EAste] Mg de2 1E 54E T

3 Abstet Al AW 548 A



<¥E 2-2> AC-coupled & AT strip A=7] AZS YT 4 A4

No. Process Description Process Flow & Cross section
1. Oxidation, 5000A
2. Back-side Oxide Removal
3. POCI3 Doping

(N+ Formation)
4. Oxidation, 1000A

Oxidation, 5000A

5. P+ Active Define
o T NV SN N RN AR RAAANY.
7. Oxidation, 200A ‘I’ Hatd ’[' [ e
8. P+ Active lon Implant

(B11, 40KeV, 3.0E15)
9. Oxidation, 3000A
10. | LPCVD LTO, 3000A
11. | Annealing, 900C, 60min
12. | LPCVD Polysilicon, 2000A
13. | Back-side Poly Removal

Thermal Oxide(3000A)/
14. | Poly Resistor Implant Polysilicon CVD-Oxide(3000A)
(BF2, 80KeV, 1.5E14) I ,/

15. | Poly Photo/Etch ‘_WQIW_”"'W_’“*—““
16. | LPCVD LTO, 4000A
17. | Annealing, 850C, 30min e —

_14_




18. | Contact Photo/Etch
19. | Metal Deposition,
(TUTIN/TI/AUTIN)

20. Metal Photo/Etch

21 PECVD Oxide, 8000A

22, PAD Photo/Etch

23. Back-side Oxide Removal

24. Back-side Metal Depo.

25. Alloy, 420C, 30min, H2

t}h. AC-coupled @™ strip HE7]19 A4 54 H7}

Strip #A&7]1& A=#

)
o
ki
Y
oot
il
)
i1t
kvl
il
lo
Y
o
i)
=
(e}
w2
o
o
ko]
o
o
S
-~
o
)
2,

€% % p-i-n HolL

I
o
—r
i
rN
S
A
oX,
o
o,
N
o
37
vl
N

1
)
[N}
(%)
\Y;

1
2
)

YA E Ao skl e Ak W} o]F QY dosed] wE A3k
o] WizlE veldl Aoltk. <a¥Y 2-3> (a)E BF, o] 2F 9 doseo] uE g

Z resistord WA gt WstE YERA Aotk AFE HE7]9 biasing
resistore 1250 sq. 2 HAQ HA B =Z ~ 20 kohm/sq. o) WAFEAE A==
BF,Z 1.5E15 cm 2 o] &F ¢ & A% ~ 25 Mohme] AFS INT & oS &

F A, <a¥y 2-3> (b A7F At wE A& resistord AgHgh

ftjo

Uehd RO 2A 0 - 200 V AFolol A ~25 Nohmel Agako] ebH oz =3
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)

Sheet Resistance (ohm/sq

0w biasing padell 200 V ¢ z<¢to]l QI7FHo|% biasing resistore A4
=) O o=
qoz AP ¢ & U
1.0E+7 1E05 - 5.0E+7
9.E-06 4.5E+7
10E46 | — L 8.E06 | /;f 4.0E+7
o 7.E06 | 7 35E+7
o £z
1.0E+5 < 6.E06 3.0E+7 &
et @
, § 5.E06 & #. 2.5E+7 2
u\ £ ; S
. L 3 4E-06 2.0E+7
1.0E+4 S 3 4E-0 / E £
3.E06 1.5E+7 &
1.0E+3 %@ 2.E06 —o— Current | 1.0E+7
= 1.E-06 . Resistance | 5-0E+6
1.0E+2 0.E+00 : : . 0.0E+0
1.0E+13 1.0E+14 1.0E+15 1.0E+16 0 50 100 150 200
BF2 implant Dose (/cm2) Reverse Bias (V)
(a) (b)

<19 2-3> EZ AP resistore] Adgte] Wt (a) BF, o]2F % dosedl

e AR, (b) A7 Astel wE At

MOS capacitor® 7%

i\

BE AALHFEL 0 ~ 200V Abo]oll A 200 pF/stripe
dA <t g JErA 2™, capacitor AT FAHAMFE= 100 VoAl ~ 5 nA

2 %53 e g, a8 2-4% A7bAEYe] uwE capacitor e

_16_



1.E-05 ¢

1.E-06 |

~ (-] [=2] (=]

Q Q ? N

w w w ]

e e o« e
(v) Juaung abexesT

1.E-11

0 20 40 60 80 100120 140 160 180 200

Reverse Bias (V)

otoll w2 capacitor

A

<a¥ 2-4> Q7%

ojy

g strip

e
1o

K

AZE sampled] FAAF

a5

3

647] stripd ¥4

200 V 747 <17}

d FAAFE 100 V oAl ~ 50 nA o8, o]

g

s

Ar

=)
el

o
TR

s
™M

3 1 nA/strip2] vl

)

strip ¥ FAARFEZ B4

guard-ring 5

=1
=

vl o] gAIQl 200 V 7+A] strip

}

g

TO
_&_l
oF
ﬁo
of

e

X

piin

o]

B
ol

o

el

|
N

o
ojn
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1.E-04

L ~o- Guard-ring current
1E05 — -
—— Total strip current

1.E-06

1E-07

1.E-08 LA

Leakage Current (A)

1.E-09

1E_10 1 L i 1 i L 4 I
0 20 40 60 80 100 120 140 160 180 200

Reverse Bias (V)

<1% 2-5> AC-coupled ©H AHZZ strip A&7|Y FAHAAF =4 A5

3.4 &

A=F 7157 oA A" dAY AAE FHseE §52 AMEHE
AC-coupled & A& strip AE7]E A&, AC-coupled TH A

2|2 strip AE7)E HAYAY AHE wet Ass A Hg T

p-i-n ol =9 FHAHAFE A3 Y3 biasing resistorZ FAH
At Azrd sampled] W74 54 H7} 23} biasing resistor®] ¢
25 Mohm® A &gke e AT, capacitord] A% 200 pF/stripe AA&

bl

o

o, B3] 0~ 200V 9 A A}o]

<0

FS YElJ o] 25 spec. & T

oA £ Wsl glo] AU EAe YEhAT. FEAFe B4 64



strip & F

=
=

gkol 100 V oA ~ 50 nA o], ©]

W stripe

_1_wo

)
o)

4 1 nA/strip9] ©f

2%

e

Y

7

puze]

wr

to] A4 200 V 74A strip ¥ guard-ring =¥ &
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A3E A= =34y §47<= AL

i
i
el
i1
=2
R
S
Red
o
ofj
r o
X
P
4>
b
)
o
R
—
(@]
@]
=
—t
o
(@]
o+

aligner; MA-6)+

upx~ 9l ol rt HEHO o] o]Fo]X & hard contact =FH2lo] 7}
Age Aoz A v, 2¥AT wpxz3¢ dolmrt AR HFHo
dolsde] 3% FPidol HA&EHL o2 s wlxaIe ojE o] WA=
TAFez O Aol FAE 7ML Uk, FH dolFH Y vpaI e o=
A 2+A4L z2tu =F8E proximity =S Al EARLS dEdd +
UARE B =rF Holxvhs @do] Ao, ol g Aute = EANES sidsty]
$18te] AAIE  soft contact I vacuum contact =FHAS B FuldAs
AAlERaL Aok, 2 AP 2 FulolA AR Jhed =3l 6 7HA =3 S
380 pm 9 625 um FA ol AHEst] Az AA  =@RAs

=S8,

iy

2. 3349

7. A
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| bare 22| ol¥(F7; 380 um 2} 625 pm)el EXElE

]

o
fd

%9 5

= =
T 5

TR W o op B OF D Oz 4 kT OB T
Moo B = X T o B B ® noood oo
%L o0 o Fo = B ™M U e %0V
o T 5 = £ N = T &
T T OE N s & & 5 V0 =
T T D = S e U N S = e
Moy o o Al o>t T ® ® B X = X
i HoOE T 8 g o ® T
LA - " 5 &P CA-
R T o H & M.M ) W™
oo R i P O I R N
Mo oo Mo E fl .AM Hooon : N O B B % v
M H © M._/ _ v W = o} B iy ol
£l Sl " M - < pul
Mooy o © moao onovowo gy A <o
H ~ T o W - B S G
0| AN R =y _ M | =)
"oz B oz - S L
2o o = 9 o X H = = K
= T " o w xo =) N v X )
=8 o %o ol o ~ ‘Dr 1_..Ar .,.m o ]
_w_ ° \mmo i [~ ~ 7] _ﬂ_ _ ﬂw 8
3 A T 7 " [ -
o %o S = 8 o o] M AOFN
7 N Tn
L T - D5 R O® N o
g R ° . 0 N ) < T P T %
e 2 EnE R FErxow
- EMM Mo dm o} o A %o & ‘M. o Mzﬂ % o
- \m 0 ~ — el
- Mo W I SO BT oy BT R O® T OB
=1l 3 —_— o ~ o = o~ e}
o oo K . D A S T )
= Wy o TK o = ML mo e = T 4 T .
ToE w L An = oA E oF B
R £} Y Joo o N oo & N S
7 BT P o 2 & m ok
g &o ﬂo ~ ) ﬁc W dﬁ n_mo <0 Be = Mdl_l o
T o R _ " T % oy D G-I TR N
° G . Mo A T B oa O0F 5 d
AT E_E .vovl ﬂU .ﬂl O_O _‘:' = ﬂMO T ~I
T T B S Y i )
PR B T BB Ty T T ~ W o M T
SO I I VA R . ]
Mo H =¥ N T o - SR S S

[}

L

T vacuum contact

P

o)

<
T

h=R

=

o, <a¥ 2-6>(d), (e)oll A
— 21 —

PA

2=
TO]

=k
=

2-7> (a)olA



WA ZEAHor wpxade dolH Y HFLS olFolx <y 2-6>
(d),(e)ollX & F Uxol dd=Ee FF HAw, dolHe wxadarzt M=z
ASHER <K 2-3> oA B F dxo] AL&HE dolso T ue 73
ol & HE FEAHo vegdr. A3}AHO=Z low vacuum, vacuum, hard
contact =FHA oA dAdEE 1.5 im AEZ AH oz 953514 YebA| vt
=9k dols ho) EE A A AFoF g o] AEHE FAIH
ATk, WHHO| soft contact, proximity =@M A EE & 5 m FEE

Aoz Astd ZAF(E Holm Yout, wAz ¢oly e EgAHQ

AEol floemz 3w JAo] AEHA &3 Aok, FH <F 2-3> oA & F
d5ol dold FA 380 pum 9 625 pum HZ Aol I EAo] <%zt thEj

et ok, o]t AHAES FEst] B o 625 um A dolHE HL&T
AfolE low vacuum =3FHlo] |3 380 pm FA9 dol¥E AHES

,ﬂ
AT
i
iz
4
S
_)L
Sl
el
I,
=
12

9ol proximity(gap:10 um) =3Hk2lo] zhz} &4

AR 7 daks Uehia glo] 7Y A9 =g ez oddEd

<E 2-3> =3 Adeod #Agd 3 @9 (pm)
=33 | soft proxi. |proxi. | ow acuun hard -
AASE contact | (40um) | (10pm) | racuun " | contact
PR CD nask x 9 6.7 6.8 8.9 8.9 8.9 8.9
S1Z€ | pask y :3 4.7 4.5 3.1 3.0 | 3.1 | 3.0
e Folsd 5~7 5~7 3~5 1.5 | 1.5 1.5
mask [ g0 ym th. | 0 0 A X X X
wafer
AZ |25 m th. | 0 0 0 A | X X
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d) low vacuum contact e) vacuum contact f) hard contact

<28 2-6> w=FuAo] ugt AR 2% FA (main pattern)

a) soft contact b) proximity(gap;10 um)  ¢) hard contact

<a¥ 2-7> =Fae] whek AdE 2EE F(cd bar)

_23_



3. 4 &

&

Effell h

%

53

T &3tz 6714

(contact aligner)ol

I

1O

7HA

1

o] 7 sfe]

=
1o

mr

0

b

e

?_

o
plo

ZHe) (MA-6) <l of

. 37
-0

ofp

1
1

A

ks

—
o

-
~l-

o] 44 6 71

3]
=]

low vacuum contact

o=

Zr= proximity

KeN
=

T

10 um 7

of =
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A4d vtx23 A 871« AT

TERAGLANA A4 =PPuE AHgote] ANAATAS FB5He 37

oM L= vk olgHE Aste vixa AR FA7E EEdd.

it

L

vlaze] RaE o]BAL Aga 54 2L FEo JHOE GBS Fi

29107 BEHoE wyPuld] FAFe] AgHE vhide] g olBAL

i
tlo
2
o
2
a
[>
fu
2
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o
B
)
2
<
o
rlo
-
fru
=
i
b
o
=)
[>
fu
o
BN
o3

ufpA~3 Az FA= TAR] SMART CUBE-VZ 2 of7]o A& 7M5dt wpad A

71E 5, 690A, vtad F/E 90~120 mil FEolw wiadE R A2bE o
AHeEY. AZFAA A £5E 2,000 rpm 2 AAEHIT o, <a¥ 2-8>
e B uag Az AH B PYT 56 QX vpAA7 ZEEE |oading

_.25...



P
N M T ' T S
W N de Lﬂ M M. MN_M WT::_ woEowE
— —_
8 T on g 8 3T wt BT ke - ﬂ h
9 = L g T o G S
Z . ° hl x o = = o 1 my Ho k3 " =
«& U ﬂd ~ W ﬁa ﬂ ,Ul 11_ m \m! ,,._md
00 « L= S ati r b= S % ¥
. L - ¥ ou TV og % B
.1m oD T o —— ~ © o w e & _j m 40 ﬂo
= o = T o o o 7 on o <
S 5 SN = B g i
= .A_H = o ;I:” = E_E lv_A._l —— L_‘_ Q|
= R W N
Mo S 2 T T2 moAE M T
S = M do ® o 4 W 3 MO i
co EE A T GO
| o BT owm T o® T i A S
o 0w T 5 X o Mo B WX T o 5w
= A - ol o| Jriy do =3 < _m N
B oo o W e g BT A
> M_ul ET :.L e ® X o o E3
i3 ST = P < T - & ¥ E m
W “ ow 2 ) - =
ER R =
ARSI U = B
M 7o W—MO AT H s m ﬂ%u. o ._OL Mﬁ ‘q
noR Tow A L °
B G T 7 °
o W <7 o 3 ; S T X
- N W oE oy BT L
s MR s g o o 4 X & W
o M_» N T o 3 ol v " K = X0
= B OV o7 Nooe o T 3 A
7o i ] ot P K
4 T T 2 2 7vor omow 2w o0
o " _ % T 7 % N g Al
2 do do T g =W T N ® ) ¥ oW
o) ra - X0 e ™ < - ..# 1 i
X o ~o o ® o e _z,_ v
Mo R o = i
oo o= o wm % Mooy
W X OT °om R o 4 BT & =
IR S R - R K
. K o WK T T

_26_



o

183 vtaa AR Z2E

—

<Y 20> FAHTE (4D §AL 0] §F WA AY AT AR

c) AR (10 X) b) AlZdS (40 X)

<1¥ 2-10> RNMC 403 &H& o]&

o
o
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»
ES
ol
2
ol
>
>
X
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As5d 4

ETRI IT§EAFANAH= w2z wEd 2245 AYstz dstw o

AL FPgstn k. 3 odvA Es 2 cosmic ray AEVIE AMSHE
222 PIN diode ¢} p-strip AX 5 Bl HHe gt} o8 7HA] type o
A7 A5 okl 1 S4e) 2 o ole5 1 Yot

A7 77 WolA AAPE AR fAE FH}E S22 AMEEHE
AC-coupled ©¥ AFZE strip AE7IE AZsPo. AZH 249
A71H EA H7} A3 biasing resistor?] F$ 25 Mohme] A Fzks
YEMIQ L, capacitor® A% 200 pF/strip®] AALFHL Jeho] 2%
spec. & TFFFom, B3] 0 ~ 200 V o AL AlololA EAY W3}
glo] <4ABAY EAE YedAn. FEHAFY A 6470 stripe F

AAF kel 100 V oM ~ 50 nA o], o]& strip T FHAFE

e

A 1 nA/stripe) Bl $58 A3 Ve
#8 1T §FAFLANA Bl T BEWEIF FolRm Je AFA

=330 (contact  aligner)el]l e A =FPHes FHLEE FoHd

Bosed olzet viaa el AU HFOER A Ayl AEHE

Caen 2AAE A 27HE AWl ey 5¢ welsd A4



A= low vacuum

2 AN A

z+= proximity

KeN
=

17

TR eE

g

s

“

g vla=A

74

Fozd 1 B vhad A

Ho

s

foll A 71

o= 7)tEd.

T
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H3E BIZHAIE 23Jl= I
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BIEMAIE 2H0l= e

foundry

3

A3 &

=X

=]
R

A1d A &

22 A2 713 p-phoned- Thick gate CMOS, Power

L

stel UEiglch,

(¢

28

=

=

HA pdE XYH
A8

.

T

ol

iy

—_—

o
wr

e
o

el

Rl

Z/FeeE
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_.33_



. 9] WA

iy
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0=}
R
ol

e

9]

9 FHALNLL 9

AR}

Aag dEsted ATl 2ol
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oS &471=€ Htge® =4 draAe detoer FHFTA AFIIHA AR

Aok 2212 SiGe Az, MEMS &4, #7714z 22, "HgAa 22 5 thokgt

R&D 2z2ME] digk AFAE F AFTF o]FojH o 7] gRd" IHIES
nlgoz thorat AeE A4 2 0.8um ASIC AXE AzsGon] sE )

AT 5 o8 dEHe Aol wWdste] oFojHn. IAFE #HH

¢

A AP A= 0.5un GaAs MESFET Library 332 ul8o2 60GHztHS

PMHEMT MMIC, MPMHEMT, -Fuied F4 JA18I1Ce InP HBT, OEICE F&A!

of

A A2F, RF MEMS(Switch, Wave-Guide), #2~*F(ROADM-PD, PBH-LD, T-LD, F-
PLD)9} ZFE R&D 224} o] Adxz 2@ AFFgon U2 E Gads MMIC 5

e 27 2 FAS0 A4AL HUeh.

7. Al BteA A 5 34 AFAY

200661 AP, stE #¥ 4 9 EAEN APAEAdAN s

2=

A

i
e

7}% A 9 (Fab-in/Fab-out) Z#HE <¥ 3-1>3 <29 3-1>0] Jehfiict. Az 2
A AP JFT run ¥ wafer & 18]3l step £+ Z+ZF 280 run, 3,469

wafer, 7,609 step ©o|dt. Run ¢ £F+ 30 step ©]8F= unit run, 31~80
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el gl
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P Aol ol Fox
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ol +% R I Fofd

512wafer (654

295 run,

o
)

W
o

8,967stepS 9 F

rund TAEHE Aol (RUNG 51) 7}

863912 7ol

o=

y]

-olAE AR

2l
=

A sk, <a

=
=

12,7894 &

1 RBS W] o] 8E7} Adidem
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&
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<E 3-1> 06 E WIEA Add vexd 94
(2006.11.307) &
i ;(u_" O O
2w Fab.-in(A) Fab.-out(B) (&Tl:{
R Wafer<: N | Wafers | sten/F
ix]_ﬂaﬂ —llr_n (a)g;; StepT RUI’I—,— (a)g;j}_ Step‘r‘ step)(%
)
J
;E Full run | 18 134 2,461 23 213 1616 | 25.7
= Modular run| 33 209 1,729 26 270 1,271 20.3
*a; Unit run | 229 3,036 3,419 | 215 3216 3,385 | 54.0
ks
A & A | 280 3,469 7,609 | 264 3,699 | 6,272 | 100
é Full run | 52 | 562(144) | 4,977 | 54 | 52(1580) | 5,132 | 55.7
2 Modular run| 45 518(130) | 2,271 50 46(145) | 2,077 | 22.3
’f% Unit run | 198 | 405(380) | 1,719 | 212 | 385(527) | 1,993 | 21.7
ko5
A | & A | 295 | 512(654) | 8,967 | 316 | 483(830) | 9,202 | 100
3,981 4180 | 45 4y
& 7 575 ’ 16,576 | 580 ' ;
x4 (654) ] (830) 4
BAREA A4 863714, 12,789A18 4 (99 %))
3,000 - . 35,000
2,700 - 29,365
4 30,000
7,400 -
2,100 - 1 25,000
" 1,800 + 4 20,000
= 1,500 A
“ 4200 - { 15,000
800 4 4 10,000
600 4
4 5,00
300 - T 000
. 280 205 .
NEET 2HErSFab. SMEM & 7
A TE 7,609 8,967 12,789 28,365
& RUN % 280 295 863 1,438
<a9 31> 20063 % A FHF
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source?] HEF e wA Ff, JFFZTo od W ¥ wH Fo
deEAu] (P2 TR, ol 8/le #fI¥EE nF 15 2 FEAE
ZA e B A3 AgE Ayl 1977302 AA S AS 31049 <F 63.5%%

P gsge

q
A
dlo
flo
okt
fu
&
o
L

F 2371, 714 174, 71¥} 157, RF 97,

2% 87, % 54 «oz yeiwt. zga FEAz oM s oAb
1,947A17F, 32F 720417, WFF 5394 7F, 7)AIR 44947, RF #HEPR

delhge=d, ole IIdEFAHAH Thermal evaporator?® crucible o] wE
FETFdel B2 ARtel AaH] wEold. FHAET RFFY FEAzhol
26.371te2 degted, oe sgE AW Dry Etcher #11(RIE)S] RF
generator® Ao T OF FElo] @ Ato] AQHY] W&otk AMWAE
AEF7b 23,4402 Yebged, ot SgE FAMQ Dry Etcher #19]
ICP W8 Turbo PumpE U EAbd ejF=e] st Azto]l @ol 285317
o] &0l o},

T8 HhY JtEE T M W2 Anle Ay A4

=~
ol
=
(-40
=
<
av]
[¢]
-t
o
e
¢
-

Zu| 2 3340 @t oA uet Bl A9 vacuum leak FElo] B& Al7to]
2950 85%2 7MY wgten, tge Ay F&Hur Fawed Sputter
#1(3180)  Fu|ZA] 85.6%= YElRET Target WA T oAl B
AlZbol 297l wEoltk, tgozE: FEE AW Dry etcher
#1(ICP/RIE) 88.7%, Ag& =g F2Au|Ql LPCVD #32(Nitride) 88.8%%

Uebst=tl o= turbo pump f|FEleh oMl W& AlRkol A8 FHSI
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18,000,000

16,000,000

14,000,000

12,000,000 -

10,000,000

8,000,000

6,000,000

4,000,000

2,000,000

<32 3-3>'05 % '06 A% A, =AVEE, A AT R A E

15,405 170 15.824.725

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1&%
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, oYy Sl ) N
00 AR AF8EK(m)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 06 —7“/\/\}-&%"(2)
=A(HD)
—————————————————————————— ] ressoot, 313064
AL EAPRALS S A2 e APAEFY  BAVIARRES AAEF

b

=4
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<E 3-5 '0pd= 9 HH ALE dF

05 W& 06 A= '06/'05 il
92 TEw [ Aewa | Asw | Asa9 o
(kWh) () (kWh) (H4)
1 1,232,275 94,667 1,309,989 | 102,654 106
2 1,092,654 85,329 1,198,123 94,961 110
3 1,285,145 98,202 1,253,677 98,781 98
4 | 1,245,991 89,964 1,227,953 97,012 99
5 1,328,329 95,100 1,381,493 | 107,569 104
6 1,371,551 97,795 1,482,339 | 107,654 108
A7l 7,555,945 | 561,057 | 7,853,574 | 608,631 104
7 1,421,360 | 148,588 | 1,464,332 | 157,077 103
8 1,287,077 | 135,708 | 1,449,414 | 155,605 113
9 1,369,972 97,697 1,365,417 | 100,155 100
10 | 1,304,662 99,508 1,274,610 | 100,221 98
11 | 1,271,677 97,302 1,203,138 95,306 98
12 | 1,284,486 98,159 1,214,240 96,069 95
A | 7,939,234 | 676,962 | 7,971,151 | 704,433 100
Hd | 1,291,265 103,168 1,318,727 109,422 102
ZA | 15,495,179 | 1,238,019 | 15,824,725 | 1,313,064 102
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<E 36> '06 g € T A

1 1’15 1 L:] ot
4 05 06 '06/'05 H| 31
L] A2 AEF AL&-=F ALEF @)
(m') (A€) (m’) (A€)
1 58,137 36,109 60,151 39,843 103
2 62,413 38,762 58,128 38,504 93
3 55,431 31,958 51,589 34,175 93
4 28,570 13,901 32,562 20,295 114
' '06.10.01
5 25,676 14,192 29,097 18,137 113 2E
572 .34
6 23,490 12,814 23,661 14,753 100 —685.91
4 A
A2 A 241,251 132,601 255,188 165,707 101
'06.11.01
65 11,009 22,412 14,958 114 7
7 19,655 : : : 685.91
—644 .86
8 20,604 11,539 18,442 12,212 90 9 ols}h
9 18,451 10,336 22,933 16,401 124
10 26,703 14,946 27,898 19,948 104
11 42,570 26,847 38,694 27,469 91
12 63,175 39,800 56,640 40,198 90
A A 191,158 114,477 187,019 131,186 98
ot 37,073 21,851 36,851 24,741 99
Z A 444 875 262,213 442 207 296,893 99
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<E 37> '06 U= €8 ALTMA AR WS

05 U= 06 =
o 06 '06/'05 | w1
] A& A5 A4 ALEE %
(2¥) (#g) (21&) (H¢)
1 208,235 45,604 192,853 42,235 93
2 163,047 35,707 201,772 44,188 124
3 195,324 42,776 216,828 47,485 111
4 175,205 38,370 200,595 43,930 114 |'04.12.05
FE 4%
5 191,890 42,024 216,488 47,411 113 | &7}
Q123210
6 193,635 42,406 224,337 49,130 116 | 9 oA
219¢))
2A | 1,127,336 | 246,837 | 1,252,873 | 274,379 111
7 175,542 38,444 212,414 46,519 121
8 166,613 36,488 183,768 40,245 110
9 205,145 44,927 203,136 44,487 99
10 207,116 45,358 216,026 47,310 104
11 189,951 41,599 163,827 35,878 86
12 201,000 44,019 187,211 40,999 90
27| 1,145,367 | 250,835 | 1,166,382 | 255,438 101
B | 189,392 41,477 201,605 44,151 106
ZA | 2,272,703 | 497,722 | 2,419,255 | 529,817 106
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<E 3-8 ‘06 UL vtE A AFAA Ax 9 w2 s

=L on
14 G [
1. 4% SA472 52 AAA SR (IMNS) E43AL 82,550
2. EF7FEAHR wA 2 57k AEaid 2E AX 155,121
3. LCVD % PR-Asher S7F2ui@t 2 7FAZHR 7] A A 27,552
4. 4% Waste Organic Solvent Tank LA JA} 42,350
5. E43Z7](AHU-02,0V-1) A=} mA] 2 FojA-d 2| 159,829
6. IT §FAE AR 2% 121,564
7. EFFZ7I(AHU-19) A Z A 2 FoAd B 31,507
8. 21 HAA L IR ATH A FA} 17,566
9. RIEAE Wiy g @ AYPAFT] Als7] ol duiH 4,091
109 =4 e A543 A 2 SIS °9E ;A | 97,671
11.LPCVD, PR-Asher, F71547] f22¥ wla% FA 51,517
12.Q band A AFAL Spectrometer & 6 F e E FAL 29,042
13. 718 Add 2 FEEHT AR A (2 FG6F) 11,733
14.414% 15 A8 PCW Supply System A& FA} 102,279
15.42% 65 =% ARAFL MR A 109,997
16. Hydrogen Generator System(HM-200) <=2 7,700
17. &7k A¥ 4,112
18. #H, HI7IE THEA D AsAAE" g 1,496
19. IT¥EEE a7l 4285 4 9,950,
20. UPS(3 A} 460V/460V 10KVA) 9] 1% <3 4,268
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<¥ 3-8 - A E-

o Gy |
21. FS-350 (Gas Scrubber) 9] 1% ¢ 3,322
22. & BATH ¢ 3F g 4,433
23. 371x37] (AHU-3) ¢ 1,440
24. 2% AHU 2 7] ¢ 7,590
25. 2% PCW & Y%7 &+ 1,097
26. 2% AHU 137] 9 2% 7,398
27. 2% AHU 2 37] g 1,650
28. Scrubber (LPCVD & 3}t F2H2]) Az dA 33,000
A 1,131,825
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<¥ 3-9> '06 Ux IT§EEEAIEA d5 2 A58 A d3
F3E 219 2k S 7] Zul .

o P FEAHEH A7) 971 &3 PI‘Vlillctreor ii}

= (o) | NaOH | HCL | Geh) [ s Bab [l @Al | (;)

(kg) | (ke) (kg) (kg) =
14 1.161 59 74| 5.,828| 12,300 7,000 192 12

[e}
24 1,147 58 73| 6.072| 6,200 1,670 70 12
34 1323 67 85| 6.232| 4,640 5. 980 70 12
44 1,090 55 70| 5.424| 5,550 6.120 56 12
59 1,008 51 64| 5,460 4,710 1,260 42 12
64 1.017] 51 65| 6.392| 6,180 5.330 84 12
74 998 50 64| 5.624| 13,020 8,540 112 13
84 895 45 57| 5.420| 5,700 0 84 12
9¢ 1,164 59 74| 4.660| 6,140 5,900 84 13
10¢ 1,129 57 72| 5.208| 7.620 5,840 84 12
114 1,413 71 9| 5.344| 3,950 6,550 84 12
124 1,040 53 66| 4.856| 7.210 5.890 56 12
FA N 5w ers| 854l 66,520 83.220| 60,080 | 1,018 146
2] 3

e8d 1,031 56 71| 5.543| 6,935 5.007| 84.8 12
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<# 3-10> 06 FELAEZ FAE (Z% : ppm)

Fel 7 = W% )% gaas |0 T
1 PH 5.8~8.6 7.0 71/ ol
2 COD 130 5.223 4%
3 BOD 120 3.655 3%
4 SS 120 2.745 2.28%
5 N-Hexane (%) 5 0.232 4.64%
6 Phenol 3.0 0 0%
7 CN 1.0 0 0%
8 Cr 2.0 0.018 0.9%
9 7n 5.0 0.022 0.44%
10 Cu 3.0 0.009 0.3%
11 Cd 0.1 0.005 5%
12 Hg 0.005 0 0%
13 As 0.5 0.045 9%
4 Pb 1.0 0 0%
15 Cr+6 0.5 0 0%
16 Mn 10 0 0%
17 F 15 0 0%
18 Fe 10 0.345 3.45%
19 ABS 5 0.036 0.72%
20 T-N 60 2.337 3.89%
21 T-P 8 0.736 9.2%
22 PCB 0.003 0 0%
23 §71¢9 1.0 0 0%
24 Tri.C.E 0.3 0 0%
25 Tet.C.E 0.1 0 0%
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Ag]2 PIN diode 9 p-strip AA T ¥l H4o diste] o2 714 type 9
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