0.1

(DRAM) (design

rules) 64 Mbit DRAM
0.35 um 256 Mbit DRAM
0.25 um 1 Ghit DRAM
0.18 um 4 Ghit DRAM
0.15 0.13um

G-line I-line KrF (248 nm) ArF
(193 nm) F,
(157 nm) (stepper)
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(scanner) novolak
( ) diazonaphthoquinone ( )

poly (4-hydroxystyrene)

(chemical amplification resist)
(alicyclic) ArF

(OAI)
(OPC) (PSM)
(BARC TARK)

(TSI) (resolution enhancement

lithography assisted by chemical shrink, RELACS)

HMDS
(soft bake) (alignment)
(post exposure bake, PEB)
(hard bake)
(track system)
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@)

@

Power supply |

Spinner units

"~ Chemicals area

Spinner units

Chemicals area

Power supply

— Controller

Stacker cabinet
A
/”‘J

Primary utilltes
supply panel

(b)

Heat treatment unit

(b)

Primary utilities
supply panel

Utilites inlets

4-stage heat treatment unit

Utilities inlets

MK-8

(b) TEL

3@

Act-

MK-V

VZ

MK-V

(b) TEL

2.(a

12

90%

60%

block 2)

5

(process block) (

TEL

(cassette block)

block 1)

MK-
3(b)

TEL

2(b)

a)

(

2
MK

(interface block)

3(a)

VZ

\%

block 3)

5

MK-8

TEL
TEL

12

Act

RA)

(CRA PRA

Act-12

5

90.2
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(CD)
4. TEL Act-12 VZ
LHP (2 24) LHP (2 14)
WEE
B 4 LHP (2 23) LHP (2 13)
FOU
LHP 2 22) LHP 2 12) cRA 1 3)
(,OER%) LHP @ 21) CPL@ 11) ao =
@ 20) @ 10) C@
LHP (2 19) CPL(2 9) FOU
(2 18) 2 8 1 2
CPL(2 17) PRA ADH (2 7)
TRS (2 16) 2 0 TRS (2 6) =
TRS (2 15) TCP(2 5)
FOU
EIS(3 5 DEV DEV
¢ 9 @ 3 @ 4 @
SBU@3 3)
SBU@ 2 coT cot 5
THS(3 1) @ 1 @ 2
BOLCK 3 BOLCK 2 BOLCK 1
UNIT | ACRONYM NAME Wafer Flow
1-0 CRA Cassette Block Robotic Arm Stepl FOU 1-1 1-2 1-3
1-1~1-3 FOU FOUP Unit-Cassette Stage Step2 TRS 2-6
. Step3 ADH 2-7 2-8
2-0 PRB I Block Robotic A
rocess Bloc o‘ otic Arm Stepd CPL 2-92-11
2-1~2-2 COT Coat Process Station StepS COT 2-1 2-2
2-1~2-2 DEV Develop Process Station Step6 LHP 2-12 2-13
i - : Step7 CPL 2-17
2-5 TCP Transition Chill Plate Step8 SBU 3-2
2-* TRS Transition Stage Step9 EIS 3-5
2-7~2-8 ADH Adhesion Process Station Step10 SBU 3-3
: : Step11 WEE 3-4
_*
2 CPL Chill Plate Process Station Step12 TRS 2-16
2-* LHP Low Temp. Hot Plate Process Station Step13 LHP 2-21 2-22
3-0 IRA Interface Block Robotic Arm Step14 CPL 2-18
- Step15 DEV 2-3 2-4
3-1 THS Temporary Holding Stage Step16 LHP 2-23 2-24
3-2~3-3 SBU Stationary Buffer Step17 TRS 2-15
34 WEE Wafer Edge Exposure Process Station |  Step18 FOU 1-11-21-3
3-5 EIS Exposure Interface Stage Module

)
)
5 6 8
5 6
5.
TEL

12

TEL
MK-V

Act-12

90.2
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MK-7/8 6 8 (wafer flow)
ACT-8 ACT-12 HMDS
8 12 oven
1
( 2 5) MK-V
VZ 4 1
2 ACT-8
ACT-12 10 2
2
(footprint) 1
ACT (block 1)
(block 2 block 3)
20 4 (recipe) 5
4
TEL
(throughput) ( 5)
Mark-7/8
ACT
(ULPA)
(chemica filter)
( T- 1
top) 1
(
)
e | i
H;C-Si-N-Si~CH; HC CH
H:iC  CH; H3C\s/i \S i ~_CH;
+ HO —P 0”+ OH H3C/(|? (lﬁ\CHa +2NH
6. ;:ﬁﬁt (DHEF, BozE, DI Water) _lsl_ls_1 - Tsiosi :
HMDS FKERE FKIERE

50 90.2



]

Dy

3t

T ey
s,

.....
», N
oy oy
3 <,
‘‘‘‘‘‘
o,

SUPPORT PIN

------ i &l PIN UP/DOWN
) CYLINDER

s
.
*,
S,

( HMDS
)
(
)
1. HMDS
(silanol, Si-OH)
HMDS
(hexamethyldisilazane, (CH,),SINHSI(CH,),)
6 Si
( )
-Si-O-Si-
(S-OH) (S-CH,) CH; (
) C HO
7 HMDS
(chamber plate) (cylinder)
HMDS
(D (support pin)
2 (gap

AP SPACER

7.
HMDS

spacer)
3
4)
(5) HMDS HMDS
(6) HMDS
()
8 HMDS

90 °C
60
0.1 mm

( )

2.
HMDS 90 °C

22 24°C ( 23 °C)

22 24°C( )
8

«y
2
3 60

90.2
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4)

generator, PAG)

@
@
(©)
©

Spin

(

Photoresist

52

.
Se,
S,
Q

(Resist Coating)

(photo-acid

(acid quencher)

Wafer

90.2

.
[ HH
N
o
o

N H
S, 8

o
o8

10

consumption)
remover)
(backside rinse)

PIN UP/DOWN
CYLINDER

S
(dispense)
HMDS A
F
14
(
)
( s v )
)
)
chuck
R.R.C. (reduced resist
E.B.R. (edge bead
E.B.R.



RESIST NOEELE

«y (chuck)
(2) chuck

©)

(4) chuck

©)

©)

11 7

I R.R.C.
R.R.C.

EL (ethyl lactate)
PGMEA (propylene glycol monomethyl
ether acetate)

R.R.C.

Spin Rate (rpm)

Time (sec)
11.
v
I & v
\%
VI E.B.R.
VIl VI
50 60
23 °C
(soft bake)

Siep Dispense . Funciion
T RR.C Pre-wel surlace and spin
1 Non olT redundant solvent
(111 Resist | Dynamic dispense
v Non Resist expelled
v Non Tivaporation of residual
solveni
VI | EBR & | Wafer edge bead remover
Back Rinse| and backside clean
VIl Non Spin dry solvent

& 1v
E.B.R.
R.R.C.

23°C  40%

90.2 53



@
@
(©)
4

©)
(6)

54

: : GAP SPACER

D

'''''''''' PIN UP/DOWN
NSRS CYLINDER

12.

5.
T, (glass transition temperature)
( 1 3°C) (free
volume)
6.
12
7.
HMDS (post exposure bake)
HMDS
D (standing effect)
(= )
( = )
(swing)
e
(H)

90.2



E2 Nozzle

Rinse Nozzle

SUPPORT PIN

13.

Spray Nozzle

Stream Nozzle

E2

14

35cc 40cc)

@8

E2 nozzle

E2

1 mm

1 sec

30 rpm

E2

E2

E2

TMAH (tetramethyl ammonium

hydroxide, 2.38 w.t.%)

8 mm

15

nozzle

13

H nozzle

nozzle

(develop nozzle)

E2 nozzle

13

90

60 c.c.

(8

E2 nozzle

nozzle

c.c)

H nozzle

(6

60 c.c.)

50 c.c.
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Dispense Image

E2 Nozzle

Developer

]

N

7[///‘

%

14,
E2 nozzle

H H Nozzle
\‘-‘3 Develope

Spin Dircction

15.
H nozzle

@
2
©)

4
©)

56

(develop cup)
3
E2 nozzle
16 6
E2 nozzle
30 rpm 1 ( )

(puddle time)

(auto damper)
(down flow)

20(b)

)

90.2

10.

VI

Il
60

(hard bake)

2.38%

TMAH



VI Step | Dispense Function
g T 1 Deve,k)p Dynamic dispense
= solution
% ] Non Static develop(Auto damper)
% v 1 Non Static develop(Exhaust)
'% v Non Spin off develop solution
\% < Rinse & | Remove residual develop
16. I 11 11 Back Rinse | solution and backside clean
Time (sec) VI Non Spin dry
12
193 nm 0.1 um 18D
30<10A ( (target
thickness) 5000 A ) CD 18E
36<30A
(S ) (y )
18F exhaust
1. exhaust
18G
E,(dose-to-clear E)
(swing curve)
L
17 @
= 3
Q
e
@
%]
o
[m)
18
18A
S Y descending maxima, mimima: ascending
inflection points: optimum image inflection points:
T-topping rounded tops
18B C 17.
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18.

18H
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p Edge Center Edge

Resist temp. too high CLP temp. too high Cup temp. too high
)
e | |
el El_ 7 | | &l o
Resist temp. too low CLP temp. too low Cup temp. too low
4 FEdge Center Edge |, Edge Center Edge |- Edge Center Edge
Solution : Adjust resist Solution © Adjust cooling plate | Solution - Adjust coater cup
temperature. (CLP) temperature. temperature.
Resist dis. speed L Exhaust pressure
% too high Humidity too low g too high
3 g =
|2 : | o—
= Resist dis. p— Exhaust pressure
< t00 low Humidity too high too low

g [Edge Center Edge |g

Edge Center Edge

Solution : Adjust resist

dispense speed.

Solution : Adjust humidity.

Solution : Adjust exhaust

Thickness

¢ Edge Center Edge

Thickness

Hihg rpm
Main
Spin Rate

n Edge Center Edge

I Spin Rate

Solution : « Clean the resist
nozzle. o Adjust the resist

Solution : ¢ Adjust the process
robots. ¢ Adjust the position

nozzle position.

and clean the plate.

Solution : Adjust spin rate.

18l

19A

(S

(v )

198

19



-

Phenomenon Description & Cause Solution
Description: Thickness decreases | o Check the wind velocity. Tf
and within wafer uniformity lower than the recommend
decrease. value, readjust the
% Taget|| CAUSE ! equipment.
£ MHW%W o Insufficient cup temp. and e Increase the back rinse flow
= humidity controller wind rate or shift the back rinse
= velocity. dispense position to the
e The back rinse splashes back nside.
Wafer No. and accumulated in coater o Change the cup Temp. and

module.
o Highly volatile thinner.

humidity controller setting
from 23°C to 217C.

Thickness

[==]

e

Wafer No.

Description @ Cyclical thickness
fluctuations. Within wafer
thickness uniformity doesn't
fluctuation very much.

Cause : Cup humidity fluctuation.

Check the various settings
related to cup temperature
and humidity control.

Thickness

Wafer No.

Description : Excessive thickness
in first one or two wafers.

Cause : The processing time of
the chill plate before the coater
1s too short.(Since the prebake
process is in the rate controlling
status, the wafers afier the first
one or two are cooled for
longer than the time set in the
chill plate recipe)

Increase the setting of chill
plate processing time. If
increasing the time would
force a setting outside the
chill plate's guaranteed range,
check the chill plate module.

19C

CD

19

CD

19.

(T-top or footing)

90.2

(Nano Spec  SEM)

59



Phenomenon

Description & Cause

Solution

o Lower the dispense pressure.
@ Description : e Change sequence.
o Narrow center section. - Shorten or eliminate static
%5 ~ dispense time.
= Cause : - Use spin developing sequence.
= an
Over-developing in - Use pre-wet sequence.
nozzle IN section. o Shift nozzle IN position about 3
Edge Center Edge to 5 mm from center.
m Description : Narrow o Check auto damper is ON during
a2 wafer circumference developing.
S _ - section. o Check exhaust pressure, lower if
'.LE:' Cause : Drop in wafer too high.
= circumference fluid e Increase fluid amount (to make it
temperature during less susceptible the temperature
Edge Center Edge developing. changes).
Description :
m Wedge-shaped profile. ° th?ck . PEB temperature
o Cause : d;stnl;utlon, ;mlzetr gaps and
c anssesaeetst cleanliness of plate.
é el ¢ Lack f)ftcmperature o Check whether chuck module is
= uniformity during PEB. . . .
e . tilted. If so, increase fluid amount
o Ll lay.er became or change sequence.
uneven during develop. Check stepper condition
Edge Center Edge | ¢ Stepper problem. ¢ PP ’
Description * Shift from | ¢ Check developing time, change
" target line width. as needed.
% Cause : o Check set temperature, change as
= e Incorrect dev. time. needed.
-}3’ e Poor dev. sol. temp. o Review exposure condition.
- o Poor exposure. o Clean line or repair leak, then -
e Poor dev. solution. replace developer solution.
Edge Center Ed ge|* Poor coating. 3 Ch_eck th'ickness.
e Poor SEM focus. o Adjust thickness.
Description : Poor line
width uniformity (no o Check sequence.
2 m% CD fixed trend). o Check/adjust exposure condition.
g ——————————— Cause : ¢ Check thickness uniformity.
3] ‘&/wvl \LJ/\/____\I[ o Problem in resist/dev. | o Check puddle condition, adjust
i [rowco solution characteristics. as follows:
20. o Poor exposure. - Increase fluid amount.

Edge Center Edge

e Poor coating.
s Poor puddle
formation.

e Poor wafer.

- Check sequence.

e Check wafer (use new wafers as
needed).

60 90.2
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