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Poor agreement between Simulation and Experimental

Especially,
1) Simulated dose margin(Ecd/EQ) is smaller than Obsd.
2) Low fidelity of pattern shape(Considerably in small feature)

1) Simulated dose margin(Ecd/EQ) is smaller than Obsd.
a) PROLITH parameters estimated in JSR are not sufficient
b) It is common issue of PROLITH program
Both of these reasones should result in poor agreement

2) Low fidelity of pattern shape
Rectangler pattern shape and Undercut shape
a) Simulated pattern profile is tapered
b) Undercut shape(which is peculiar to
high resolution resist) isnot considered in simulation

According to our experimental results,
*Simulated latent images
shows good agreement with Experimental
* 30, the disagreement could be occur
in the devel opment process
It is seemed that following factors
in the devel opment process should be considered

Estimation of Surface induction

Alternation of
Developer

Interface phenomenon




Typical High Resolution Resist

Substrate : Bare-Si (pretreated with HMDS)
Film thickness : 1.07pum

Prebake : 90°C/120sec

Exposure : NSR-i9C (NA=0.57 s=0.60)
PEB : 110°C/60sec

Development : PD523AD puddle 23°C/60sec

Mask pattern : 0.30um L/S
Observed pattern profiles

Normal development Sectional development
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Simulation results

Pattern profile Latent image
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Depth of Focusg 0.28pm 0.30um 0.35pm
] ) -1.05pum
Typical High
Resolution Resist _ gym
. -0.75um
Resolution
Exposure Time 500msec
-0.60pm
0.28um
-0.45um
0.30um
-0.30pm
0.32um
-0.15um
0.35um
+0.00pm
EO0=195msec
+0.15um
Evaluation Conditions
+0.30pum

Substrate : Silicon

(Pretreated with HMDS)
Coating Thickness : 1.07um
(Top of swing curve)
Prebake : on a hot plate
90;C 120sec
Exposure : NSR-2005i9C
(NA=0.57,0=0.60)
Post Exposure Bake :
on a hot plate
110;C 60sec
Development :

PD523AD 23;C 60sec
Puddle development
Rinse : Deionized water
23iC 20sec




