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otopolymerization

Photoresist PhR193-01

Designed for conducting the lithography process using 193 nm laser radiation in the production of integrated
circuits with design parameters of 90 nm and above. Photoresist PhR193-01 is the analogue of ANV1767
and AW38.

Technical characteristics

Quality control item / unit Specification
1. Appearance Transparent liquid, free of
foreigner particles visible by
naked eyes
2. Moisture content, wt. %, max 0.2
3. Mass fraction of allowable impurities, wt. % (ppb), max:
- Aluminum 10.0-107(10.0)
- Iron 10.0-10°7(10.0)
- Magnesium 10.0-10°7(10.0)
- Potassium 15.0-107(15.0)
- Calcium 15.0-107(15.0)
- Manganese 10.0-10°7(10.0)
- Sodium 15.0-107(15.0)
- Copper 10.0-107(10.0)
- Lithium 10.0-10°7(10.0)
- Zinc 15.0-107(15.0)

4. Concentration of suspended particles with equivalent
diameter, @, psc/cm?, max

>0.30 um 15
>0.20 um 30
5. Viscosity, ¢St (25 °C) 2.6+0.1
6. Solid content, wt.% 10,0+ 1
7. Optimal thickness of the film, um 0.306+0.003
Deviation of the film thickness from the average value, nm,
per wafer @200 mm +1.0
8. Number of defects in the film
(defect’s size >0,16 um per wafer ¥200 mm, pcs) 40
9. Resolution, pm 0.1
10. Chemical stability of the film upon treatment by
photoresist’s developers, s 60
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Figure 1. Spin curves of PhR193-01 vs ANV1767 (200 mm Wafers)
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According to the plots of Figure 1, dependance of PhR193-01 and ANV 1767’s film thickness upon rotation
speed has the same trend. Both working thickness of 2850 A and 3060 A can be reached using optimal rotation
speed.

Figure 2. 3 Sigma (A) of PhR193-01 vs ANV1767 depended on rotation speed (rpm)
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Upon fine tuning of deposition library toward application of PhR193-01, deviation of its film thickness
and 3 Sigma parameter should be lower.
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Table 1. Validation results of two working thickness of PhR193-01

Thickness, A Sigma, A | Thickness, A Sigma, A | Defects

Specification ratio 2820-2880 <10 3030-3090 <10 <40
Working thickness - 2850 A Working thickness - 3060 A

Wafer 1 2862 5.7 3053 7.2 16
Wafer 2 2861 5.9 3052 6.6 6
Wafer 3 2862 5.7 3052 6.8 4
Wafer 4 2861 5.4 3053 6.1 16
Wafer 5 2865 5.7 3055 5.5 13
Wafer 6 2861 6 3052 6.8 3

Figure 3. Film thickness of PhR193-01 vs temperature

of SB (soft bake)/PEB (post exposure bake)
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According to the plots of Figure 3, application of SB and PEB baking condition in the range of 90 — 130
°C did not lead to significant changes in the film thickness of PhR193-01 (100 A or 3 %). Thus temperature
conditions of SB and PEB process can be easily modified upon customer request without changing
thickness of PhR193-01"s film.
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FEM Active Photo (Mode 1200)
Iteration: standard mode for ANV1767:
Initial wafer — “1051”
SB=110°C, 90 s;
PEB =110°C, 90 s;
Illumination = Annular.
NA =0.65.
Sigma out = 0.75.
Sigma in = 0.45

Figure 4. FEM curves (Mode 1200) of PhR193-01 upon application of ANV1767 standard
mode
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Figure 5. PRM Active Photo of PhR193-01 upon application of ANV1767 standard mode
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Table 2. Linear dimensions upon plasma-chemical etching (PCE), PhR193-01 vs ANV1767

Testl Test2 | Ad.element.1 | Ad.element.2 | SCATTERO
dark dark dark light dark
Topological (ﬁgension (TD), 115 120 135 160 120
PRM 123.82 | 123.82 127.13 192.87 96.41
PCE 112.60 | 135.93 170.47 245.79 121.95
ANV1767
A(PRM-PCE) -11.22 12.11 43.34 52.92 25.54
A(PCE-TD) -2.40 15.93 35.47 85.79 1.95
PRM 131.94 | 131.94 144.49 183.35 100.08
PhR193- PCE 122.47 | 130.14 168.84 223.56 137.61
01 A(PRM-PCE) -9.46 -1.80 24.35 40.21 37.53
A(PCE-TD) 7.47 10.14 33.84 63.56 17.61
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Figure 6. Microscopic pictures of the profiles upon Trench Etch, PhR193-01 vs ANV1767
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Table 3. Linear dimensions upon Trench Etch, PhR193-01 vs ANV1767

Specification | ANV1767 | PhR193-01
CD upper position, nm - 82.24 99.8489
CD middle position, nm 110-130 121.95 137.605
CD button position, nm - 159.79 176.923
Tap angle, ° 80-90 85.34 85.0225




