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This paper describes the analysis of a pattern detection method for resist-coated LSI struc-
tures. The analysis is performed theoretically and experimentally for a confocal laser scanning
microscope (CLSM) system and a non-confocal system. The CLSM system is found to yield

superior results for detecting varied surfaces covered by resist.

In applying the CLSM system,

setting the focal point below the varied surface improves the S/N ratio of the pattern detection

signal.
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Fig. 1 Schematic diagram of the confocal laser
scanning microscope system. Sample is a resist
coated silicon wafer. Reflection from the focused
plane (silicon wafer surface) is shown by the
solid line, and that from defocused plane (resist
film surface) is shown by the dashed line.
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Fig. 2 Effect of defocus in the transmission
confocal system.
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Fig. 3 Interferometric effect in the resist film.
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Fig. 4 Reflective intensity versus resist film
thickness calculated from Egs. (4), (6)and (7).
The reflective intensity is constant for resists
thicker than 0.75 um with the confocal system.
Lines for confocal system-1, confocal system-2
and the non-confocal system are calculated from
Egs. (6), (7) and (4), respectively.



S SERMERC X B oo x VIR O - ZR)

cEdbps, FTh, (6)RE(T)RTRIBEALED
BN EDPOEERFOMRERDBOEHWTES. &
B, VIR MNEESHNT 3 &, SRNNCREIERED
BAOT20R VYR MEOKRTNEE LTS,

kb, EESEEREANT, VYR MNETD/?
2 v EBRHTNE, TESROBEERD S/ E D
AHETHDILEELOND.

4. EBREBR

EEIL, V) I VvER LY X VEBHIIFEE LR
WBADREDERENROZNEER U, E£ELOEER
OEBEERET 5 ENTT» 7. BB, XREELTT
I v L—#— (FE 0.488 um) ZEL, H/ 3
7 -tk BN —LEEFRTHES S, KETOINLE
AEE V- FHEBEERO.

FIE VOIRNEIRISEAHT, REROELSDOME
ZENSHIBAOREEHREERE L. Fig. 5 X
ATHRETH 2. BELSHERNLIEREELE L, BT
EAMBEZELTVS. v a2 vERKREMESEAM
BoORMEL Lo, EHIES Lum O LY R FENER
AR, BRI LY R MESERINTOIROEER
CEBRRTHS. VYR MNEBBEHRINEE, £A
MBS Opm O ¥ ) 3 VEREEMIES 1um OLVY R
MEEEMECTRADERED ©— 7 BHETE 370,
HAEOMEBEEBRT WL, WEZSMH L TRIBEBICAS

Focal point ------ Resist- film

Silicon- wafer
Focal
point (pm)
2.0 Non-coated
15 i Resist-coated
: V'
1.0 l}-
Siticon 0.5 PNol
wafer _
surface 2=
-05F )
-lo}f 2
{

Reflective intensity (a.u.)

Fig. 5 Experimental results of reflective inten-
sity versus focal point. The sample is a non-
patterned silicon wafer. Intensity for the resist-
coated sample appears as two peaks caused by
the resist film surface and silicon wafer surface.
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Fig. 6 Cross-sectional SEM photograph of
patterned samples. 1-um-wide trench and line
patterns covered with 1-um-thick resist. Resist
thickness varies at the silicon pattern edge.



96 (46)

—QEHEIEEC Ehbir B,

Fig. 8 {3, Me2 Y ORAIEHEERYT. Mg v &
F#RIC, (a) DA, 2Dy v PAHETLY X b
BEZIC K 2 REDEREASRR KA OBBLRENTH

Resist

[ st (222

t1.2
+1.0
+0.8
+0.6
+0.4
+0.2
0
-0.2
-04
-0.6

(a.u.)

T
it

Reflective intensity

o1 233-2-1 01 23
Scanning point (um)

23 -2 -
Scanning point (xm)

(a) Resist coated sample (b) Non-coated sample

Fig. 7 Reflective intensity from trench pattern
scanning at various focal points. Reflective inten-
sity patterns of the samples are similar at a focal
point of —0.6 ym.
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Fig. 8 Reflective intensity from line pattern
scanning at various focal points.
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Fig. 9 Experimental results of pinhole effect.
Reflective intensity differences of resist-coated
and non-coated trench patterns. Foral point is
set at —0.6 um.
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