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Abstract

Overlay parameter control of the semiconductor photolithography process is
researched in this paper. Overlay parameters denote the error in éuperposing the
current pattern to the pattern previously created. The reduction of the overlay
deviation is one of the key factors in improving the quality of the semiconductor
products. The semiconductor process is affected by numerous environment and
equipment factors. Through process condition prediction and control, the overlay
inaccuracy can be reduced. Generally, three types of process condition change
exist; uncontrollable white noise, slowly changing drift, and abrupt condition shift.
To effectively control the aforementioned process changes, control scheme using
adaptive deadband is proposed. The suggested approach and existing control
method are cross evaluated through simulation.
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e=Y,—7, (8)
E,=We,+(1— W)E,_, ( CL,= tg,0,) 9)
Ey=We,+(1— WE,_, (CL,=+g,0,) (10)
E,.=W,e, Q= W)E,., (CL,=tg0) | (11)
a,= SelecE,, E,,;, E ;) (12)
U,=T—;‘-’~’ (13)

e, : ZaH(Residual)

E4 E,; E,: Deadband, Medium Shift, Larget Shift®] EWMA% Al %
W,;, W,,, W,: Deadband, Medium Shift, Larget Shifte] 7}5 3|

CL, : Deadband®] gg0,%2] &AM

CL,, : Medium Shift®] g,0, @8 gAA

CL,: Large Shifte] g8 A4



264 Adaptive DeadBandE o] &3 vt A FA Ao AFA.-15d - A4

ol g ol ADCWHE HAES t&F Zo] FANAURL Ao £HEE <2
4> Ye o

=

Step 1: EE A 8(Sample data)E £3 DOER o2 24 343 9 Az 27)38
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Step 3 28 dZ(T) L AAR(U-) A

Step 4: AAK(U,~) F9 F 234 Y)Y A=

Step 5 23 = Y,~ YA 4
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Step 7: If, |E)}>g,0,8 %% Step 1022 ©]5Otherwise, Step 122 ©} &

Step 8 If, |E,1>2.,0,8 A% Step 1022 ©]%5Otherwise, Step 122 ©] %

Step 9: If, |E 1> g,0,%2 7% Step 102 % ©]FOtherwise, Step 122 ©} %

Step 10 E,=SelecE,E,E) A% F 238g d2(T) 2 Aoz

T—F
U,=Tt Al At
Step 11: If U7} 34 77 2 (Specification)& ®oivtAl =W Step 142 ©|F
Step 12: (=t+12 HA = Step 42 o|F
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Previous Metrology DATA ]
Statistic Based |
! ' Controller P
| Output DATA
""—T»r i (Controlled Parameter)
|
S— Statistic L Sta}:lrse t:;c?::ed ’
Calculating N
, (EWI\{[A)
) Statistic Based
iy Predictor Update
( EWMA Update )

<29 6> EWMAS| 7]48tg Aol &%

EWMA®| 7138 Alojige) B8e ADCS a7tz d=dss 22849 o
A7t 2% AW Bde AT Agach webd, 712 2as 4L s 23 o
&3} gol Aojge ARsHA Ak

T—a
Ut=Tt : (15)

aie A5N9 ool UF tAFAAY 2o Hol AYHUA BAHE B
A kel Al Bo) ¢,F T A= AFAom, FEAE EHE 5o
0%E 1xbolel slel @e AsA "ok A7k 19 AL
o Aols s= Zolm, 04 A ACS WAA eg%:}% a% g + o
EWMA®] 7158 we] olatd Aolg a4 59 Aol Y= FAS ot we
A Aol & A Aok

42 AYgxA

B AFoM AAE ADCY aH}E HE57] Hatd RIAE S 23 7120 AR
% 747 dtte] vaE AAEGch A¥e] &AL 7|29 Ao Wy zerd e
2T %_m Aejold A¥L gk AA FAHL g go] FosYul

Yi=a+pU,_;+¢&,16,
=4+U,.,+¢&,+4,

e~M0, &,,)~N0,5%) a7

(16)
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8,=cot+r, (18)
Az, with probability 1—p

4 _{ ri_i—i—S with probability p . (19)
S~Mu,, &) ~NMy,, 6.,) (20)
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