Nikon NSR-S204B

Lens Data Package

No | ITEM SPEC RESULT
1 Resolution (0.175um IsoLine) | Customer Dependent based on CD Customer needs to
Conv NA/o =0.68/0.75 Tolerance, SEM/15 Point in Field, calculate using Item2
V/H 0.175um Iso DOF Data
2 DOF (0.175um Isoline) Customer Dependent based on CD Customer needs to
Conv NA/o =0.68/0.75 Tolerance, SEM/15 Point in Field, calculate
V/H 0.175um Iso
3 Linewidth Abnormality/COMA | [(L1—L5) / (L1 + L5)] 0.090 um
(0.175um L&S) SEM/15 Point in Field, V/H 0.175um
Conv NA/o =0.68/0.44 Iso
4 Total Focus Deviation (0.25um L&S / 15Point V/H) 0.195um
Conv NA/o =0.68/0.75 Max-Min £ 0.20um
5 Lens Astigmatisim (0.25um L&S / 15Point V/H) 0.111um
Conv NA/o =0.68/0.75 |V-H| £0.20um
6 Lens Dynamic Distortion X,Y = Within £25nm X=-17nm~21nm
Conv NA/o =0.68/0.75 Y =-24nm~62nm
7 Lens Flare / IU Flare Customer Dependent Lens Flare = 7.0%
Conv NA/o =0.68/0.75 IU Flare = 2.26%
8 Wafer Flatness Accuracy 1) Flat Within = Max-Min 3.0um 1. 1.02um
2) L.F.S Within 2 Max-Min 0.8um 2. 0.520pum
9 Exposure Power Within = 700mW/cm?2 837.89 mW/cm2
Conv NA/o =0.68/0.75
10 | lHllumination Uniformity Within 2% 5.09%
Conv NA/o =0.68/0.75
11 | Orthogonality Accuracy Within £ 0.48urad +.20urad
12 Stage Precision Accuracy 1) 30 £25nm
1) Stepping Accuracy 2) 30 £25nm 1. X:14,19,17
2) Backlash Accuracy ¥:7,10, 10
2. X:15,13,15
Y:11,11,11
13 | Wafer Pre-Alignment 30=15um X:9.786 um
Repeatability Y :14.408 um

T:19.794 um




No | ITEM SPEC RESULT
14 | Synchronization Accuracy 1) =10nm(-5nm ~ +5nm) 1). X:6nm, Y :8nm
1) Mean 2) = 25nm 2). X:20nm, Y : 20nm
2) MSD
15 [ AF Adjustment Result PSD Max — Min £ 0.2um 0.030pm
16 | Integrator Accuracy Target: 10, 20, 50, 100, 200mj/cm2 | Ave Max = 0.24%
Ave £ 1.3%
17 | Alignment Accuracy FIA-EGA = |[M| + 30 < 35nm
1) FIA-EGA LSA-EGA = |M| + 30 £40nm 1) X=4£20nm
2) LSA-EGA Y =+20nm
2) X=120nm
Y =+20nm
Software
MCSV Ver.S3.50C

OCSV Ver.S3.50




lllumination System

1. Lens Resolution (2019):

Conv NA/o =0.68/0.75

(0.175um Isolated / 15Point V/H)

SPEC: Customer Dependent based on CD Tolerance

Result: Customer Needs to Calculate (Use Item2 DOF CD’s at Best Focus)



2. Depth of Focus (2019):

Conv NA/c =0.68/0.75

(0.175um Isolated / 15Point V/H)

SPEC: Customer Dependent based on CD Tolerance

Result: Customer Needs to Calculate
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AvgBF:.  -0.0425 AgBF:  0.0024 agBr.  0.0088 AvgBF.  -0.0149 AvgBF:  0.0042

Foa— rra— = m "

oor (v, Hx| 05131 0.3485| opor(v.m:| 0.7835] 0.5808| por.#| 07323 05808 porev.Hy| 08538 08033 porv,Hy| 0.5808] 0.5028
AvgBF:  -0.0717 AvgBF:  -0.0155 A BF.  0.0589 AvgBr. 00218 Avg BF:

AST (v-Hx|  0.0480 1 AST (vai):| -0.0257 2 AST (vafy| -0.0714 3 AST (v-Hy| -0.0420 4 AST (v-H):|  0.0358 5
oF (v,Hy| -0.0180] -0.0670 oF (v,H):| -0.0104] 0.0153 8F (v, #:|_-0.0280] 0.0425] oF (v, | -0.0356] 0.0081 or (v,Hp|_0.0221] -0.0137] °
oor(v.Hy| 05078] 03718 oorwv.H: 0.82768] 05007| poruy| 0.7358] 05798] DorFv.Hy|  0.6680) oor (v.Hy| 0.5831] 0.5201

© asT (v-He| 0.0403 16 AST (v#):| -0.0285 17 asT (v [ -0.0811] 18 AST (v-Hy| -0.0516) 19 AST (v-H):| 0.0354 20 :
© erv,Hg| -0.0005 ar (v,H;:| -0.0235] 0.0050] sr(v.;| -0.0380] 0.0421] sr(v.H| -0.0515] 0.0002] srv,H:| 0.0001] -0.0353] :
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: AvgBF:  -0.0206 AvgBF:  -0.0082 AgBF. 00016 rvgBF: -0.0256 AvgBF: -0.0176 :
¢ AsT(vHe| 0.0483 k1] AST (vH):|__-0.0388| 32 AST (v+y| -0.0718) 33 AST (v-Hy| _-0.0320] 34 AST (V-H): 35 ¢
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010008/30/2018 IsoDOF 0.175pm (printed to 0.175um)
0.68 LNA, 0.51 INA, 0.75 sigma, lll ID 1
UV110 25mJ, 2504HCD v6.35 (serial 175nm_0323-02H)
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3. Linewidth Abnormality / COMA (2019):
Conv NA/o =0.68/0.44
(0.175um L/S / 15Point V/H)

SPEC: 0.055um (Customer Dependent)

Result: 0.090um
IWFR AVERAGE
Center Dose: 28mJ Tool Name: U90V Speci(um) <= 0.055 Best Dose: Track Recipe: NO1_LENSOP-LNK
Dose Step: 0.5mJ Exp Date: 9112018 Resut(um) 0000 Fail Best Focus: Nikon Recipe: 0IBM_CDV3.C21R5
Center Focus: Oum SEM Name: S55V  Max Delta (um): 0.024 18V L3 (@ BD/BF): SEM Recipe: 0_032302H_175_COMA
Focus Step: 0.05um  Meas Date: 911072018 wax 0.000 18V L1(@ BD/BF): Reticle: HCD #0323-02H
Exposed By: Nikon Meas By: Sisters Min 0,057 18V L5 (@ BD/BF): Comment None
D# 3
Reticle Error Removed o
11 12 13 14 15 -~ Summary Results
LV ][5V [ LIH][L5H ] LV [ 15V [L1H [ LSH | LIV [ L5V [ LIH [ L5H [ L1V [ LBV [ LIH [ LSH | L1V [ L5V [ L1H [ L5H %0 0 | 135 | 45
174 | 174 | 172 | 172 | 205 | 185 [ 186 | 202 | 225 | 198 | 199 | 223 | 215 [ 189 [ 193 [ 213 | 192 [ 162 | 179 | 180 11| 0.000 [ -0.002] -0.028 | 0.026
0.057 0.000 -0.002 0.052 0.044 0.063 0.057 0.065 0.051 0.085 0.004 soes |12 | 0.052 [ -0.044] 0.040 | 0.036
11135]15135| L145 ] 1545 | L1135 L5135 L145 | 1545 | 11135]15135] 145 | 1545 |11135]L5135| L145 | 1545 [L1135]15135] L145 | 1545 13| 0.063 | 0057 0044 | 0011
174 | 184 | 181 | 172 | 210 | 194 [ 204 [ 100 | 221 | 202 [ 217 [ 212 | 196 [ 192 [ 212 [ 217 | 176 [ 178 | 180 | 166 14 | 0.065 | -0051] 0012 [-0.013
2028 0028 0.026 0.040 0.036 0.044 0011 0.012 0013 0.005 0.064 oo |15 | 0.085 [ -0.004] -0.005 | 0.064
16 17 18 19 20 16| 0.013 [ -0.002| -0.005 | 0.023
LV [V UH[WBH[ UV ]I5V]UH]LSH | LUV L5V UH]LSH [ LIV ]ISV LUK ][ LSH [ LIV ]ISV ][ L1H [ LSH 17 | 0.053 | -0.006] 0.040 | 0.067
171 | 166 | 164 | 165 | 204 | 183 | 185 | 187 | 213 | 186 | 188 | 191 | 209 | 180 | 190 [ 189 | 182 [ 157 | 172 [ 170 18 | 0.068 | -0.006| 0.022 | 0.063
0013 0.002 0.053 -0.008 0.068. 0.006 0.075 0.002 0073 0.008 oo |19 | 0.075 | 0.002 | 0.017 | 0.032
[1135]15135] 145 (545 |11135](5135] 1145 | 1545 11135 15135] 1145 | 1545 [L1135]15135] L145 | 1545 | 11135]15135] 1145 ] 1545 20 | 0073 | 0008 | -0006] 0026
167 | 168 | 171 | 163 | 200 | 185 | 206 | 180 | 200 | 191 [ 211 | 186 | 194 | 188 | 198 | 186 | 165 | 167 | 170 | 162 21| 0.009 [ 0.002 [ -0.001]-0.019
0.005 0.023 0.040 0.067 0.022 0.063 0.017 0.032 0.008 0.026 s | 22 | 0.041 ] 0036 0013 | 0.050
21 22 23 24 25 23 | 0.065 | 0.042 | -0.001] 0073
UV GV uA (e |uv ][5V [ Us [ G| UV [V [ UR] 158 | UV [ 5V [ UB [ H| UV [ 15V ]| UK ]| 158 24 | 0.069 | 0.044 | 0.008 | 0.067
167 | 164 | 167 | 166 | 187 | 173 | 188 [ 175 | 202 | 178 | 199 [ 183 | 194 | 169 [ 190 [ 174 25 [ 0.090 ] 0.007 [ 0.030 | 0.027
0.002 0.009 0.002 0.041 0.036 0.085. 0.042 0.069 0.084 0.00¢
L1135[ L5135 L145 | L545 | L1135 15135] L145 | 1545 [L1135]15135] L145 | 1545 |11135]15135] L145 | L545
168 | 165 | 171 | 181 199 | 177 | 192 | 192 | 200 | 181 | 185 | 182 | 194 [ 170
0010 20.001 0019 0.013 0.059 0.001 0.073 0.008 0.067 0




4. Total Focus Deviation (2024):
Conv NA/oc =0.68/0.75
(0.25um L&S / 15Point V/H)
SPEC: Max-Min<0.20pum

Result: Max — Min = 0.195um
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5. Lens Astigmatism (2024):
Conv NA/o =0.68/0.75
(0.25um L&S / 15Point V/H)
SPEC: |V-H| <0.20pum

Result: |V-H| = 0.111pum
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6. Lens Dynamic Distortion (2022):
Conv NA/o =0.68/0.75

SPEC: X,Y = Within £25nm

Result: X=-17nm~21nm

Y =-24nm~62nm

.003 .0z21 005 008 .003 -.006 =017
062 .048 040 035 .03z .037 047

-.008 011 -.008 .0zo 017 .00s -.008
-.009 .00 010 m7 017 on .00z

Correction Result

Meas.P.P.: 258USR3D.MSDIS
Cond File : 258DIS_FIA_3.SMCP
Res.File:221104 1630 ID1_DYN_DI
Mac.ID: 21t
Date : 2022-11-04 21:39:58
Comm. : MESR.JOB result file.
Reticle : 91027BD0.RIN
Wafer : -—————-———
Nlum.ID : 0

RA Mark Err. Corr.
Rot. Calc. : Rotation-XY
Corr. Factor : No

Distortion Corr.

Ctr. Shift : Auto.

Rotation : On 0078 [prad]
Reduction : Off 1.013 [ppm]
Address X : -12300 [um]
Address Y : 16000 [um]

Max. X : 0021 [um]
Max. Y : 0062 [um]
Min. X: -0017 [um]
Min.Y: -0024 [um]
Max.-Min. X: 0.038 [um]
Max.-Min. Y : 0.085 [um]
Max. S: 0.042 [um]

F13 F14
Value/Grid Exit



7. Lens Flare/IU Flare (2022):
Conv NA/o =0.68/0.75
SPEC: TBD based on Product Requirements

Results: Lens Flare = 7.0% |U Flare = 2.26%

From Nikon Lens Flare Test with RPF installed




8. Wafer Flatness Accuracy (2022):
SPEC: 1) Flat Within 2 Max-Min 3.0um

Result: Max-Min =1.02um

7 B 8 10 11 12 13 14 15 1B 17 18 18 Wafer Flatness

-0570 | -0440 -0340 -0250 | -0200 -0.180 -0.140 _-
Res File: 221030 WF.WFLT

MacID: 72).'
Date: 2022-10-30 12:19:42
Comm.: 15000 * 15000 um pitch W

-0.390 | -0310 -0260 -0220| -0140 -0090 -00S0

-0.070 -0.0S0

-02s50 | -0270 -0180 -0.120 | -0010 -0010 0030, 0050 0080

‘Wafer No. : 1

Base Plane: Stage
Max.: 0.370 [um]
Min.: -0.650 [um]

Max.-Min. : 1.020 [um]

-0270 | -0220 -0200 ~-0.160 | -0060 -0010 | 0000 0080 0.100

-0.220 | -0.180  -0170 -0.110 | -0080 -0040 0020 0110 0140

-0.150 | -0.150 -0060 -0.070 | -0020 -0020 0000 6 0070 O0.120 .

7| -0420 | -0330 -0220 -0.210 | -0.150 -0.120 -0.110 | -0.110 | -0070 -0030 | 0000 -0010 0010 0090 0080 0090 0110 0070 0000

8| 0310 -0180 -0070 -0.0%0  -0070 -0070 -0.030 | -0050 -0070 0000 -0030 0000 0000 0000 0000 0040 00S0| 00E0 0000

9| -01%0 -0130 -0070| -0080  -0020 -0010 0.000| -00S0 -0080 -0.080 | -0030 0000 0020 0020 0000 O0050| 0060 0040 -0050

10| -0080 0020 0060 0000 0010 -0010 0000 -0080 -0110 -0080  -0080 -0040 -0030 -0060 -0.110 -0020 -0.030 -0020 -0.100

1 0020 0070 00S0| 0090 0060 0080 0030 0020 -0010 -0040| -0040 0000 -0010| -0060 -0070 -0.040 -0020 -0030 -0.020

12 0120 0.140 0.130 0.100 0140 0140 0.080 o110 0010 -00S0 | -0.060 -0040 -0080 -0160 -0.140 -0120 -0130 -0210 -0240 Dl Muj
SpP. e
6.000 P
T 0.200 0.250 0200 0.200 0.180 0130 o0.110 o110 0040 -0010 0000 -00SO -0080 | -0.150 | -0.1860 -0.100 | -0080 -0.150 -0310 4'500 ’ De[ﬂ].l
3.000 -
14 0.340 0290 0.300 0.250 0250 0150 oo 0030 0000 | <0040 -0120 -0200| -0.220 -02%0 15{]0 b 1
0.000 3D
15 0.330 0350 0.350 0.320 0.290 0.200 0170 0020 0.000 | -0.040 -00B0 =-0.170 | -0190 -0.260 _1 500
s -3.000
16 0350 0280 0260 0200| 0070 0000 -0060 -0.110 =-0.180 -0.260 -0320 -0410
-4.500
-6.000
17 0.320 0220 0290 0.200 0.040 0000 -00S0| -0.130 -0250 -0340| 0380 -0430 [mn]
18 -_ 0210 ona 0030 | -0020 -0070 -0.140 | -0220 -0370 -0480  -0610 -0840

SPEC: 2) L.F.S Within 2 Max-Min 0.8um

Result: Max-Min = 0.520um



7 8 2] 10 1 12 13 14 15 16 17 18 18 Local Flatness

0260 0230 0190 0140 0110 0130 0090

Res.File: 221030 WF.WFLT
Mac.ID: ° "2

Date: 2022-10-30 12:19:42
Comm.: 15000 * 15000 um pitch W

0320 0390 0320 0330 0240 0230 0230

0250 0180 0150 0200 0210 0140 0470

‘Wafer No.: 1

Base Plane : Stage
Max. : 0.370 [um]
Min.:  -0.650 [um]
Max.-Min. : 1020 [um]

LF.S.Mode: 3AST
L.F. Max.: 0.520 [pm]

0150 | 0090 0.160 0.160 0150 0110 0.120

0160 0210 0150 0180 0140 0100 0.150

0120 0150 01S0 0170 0.100 0090 0130

7 0260 0300 0370 0270 0200 0170 0420 0100 01S0 0070 0070 0030 0100, 0120 0120 0100, 0070 0110 0070

8 0230 0350 0280 0200 ©0200 01S0, 0110 0070 0070 0080 0070 0040 0030 6 009 | 0090 | 0110 0080 0160 0070

2 0230 0370 0160 0140 0080 0070 0080 0080 0080 0080 0080 0080 0080| 0.430 0.10 0160 0090 0450 0110

10 0210 0280 0220 0470 0140| 0070 0110 0110 0130 0070 0080 0060 0080 0080 0160 0130 0030 0180 0.140

11 0200 0210 0140 0120 0140 0150 0220 0190 0190 0090 0040 0080 01S0| 0.110 0.140 0110 0180 0210 0.140

12| 0180 0180 0160 0140 0.140| 0150 0110 0120 0160 0090 0060 00S0 0150 070 0110 0.160| 0110 0280 0210

1.440 Disp. Mode
13| 0140| 0200 0240 0200 ©.60  0.170 0140 0140 0160 0090 0120 0150  0.80| 0.170| 0.50 0210 0230 0230 0160 1.280 ‘Mil
1.120 Summa
0180 0180 0180 0080 0120 0170 0.50 0.960 g Y
0.800 3D
0.180 0180 0170 0.140 0.190 0220 0.200 0.640
0.480
0250 0200 0220 0450 0250 0300 0300
0.320
0.160
0280 0270 0210 0220 0310 0370 0420
0.000 [pm]

0440 0340 0270 0410 0470 0520 0310

F14 I
0160 | 0180 0120 0270 0290 0300 u,zau- Fxit.




9/10 Exposure Power [ Uniformity (2022):
Conv NA/o =0.68/0.75

SPEC: Power = Within 2 700mW/cm?2

Spec: Uniformity Within £2%

Result: 1) lllumination Power = 837.89mW/cm?2

2) Uniformity = 5.09%

Note: 15.5% RPF installed




11. Orthogonality:
SPEC: Within £0.48uran
Result: 0.20urad

Data is from ¥r Overlay Tool Checks 2019-2022
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12. Stage Precision Accuracy (2018):
SPEC: Step X,Y 30 < 25nm

Backlash X,Y 30 < 25nm
Result:

1) Stepping Accuracy

SX1(30) : 14nm SY1(30): 7nm
SX2(30): 19nm SY2(3c): 10nm
SX3(30): 17nm SY3(30): 10nm

2) Backlash Accuracy

$X1(30) : 15nm SY1(3c) : 11nm
SX2(30): 13nm SY2(30) : 11nm
SX3(30): 15nm SY3(30) : 11nm
1 2 3 4 5 6 i 8 g 10 Measured Data
Meas.P.P. : 258USR3A.MSSTEP
1 Cond File: 258STEP SX3SY3 FIA 3.8I
Res.File: 181929 STEP SX38Y3MES
MacID ..
Date : 2018-09-28 22:05:06
Comm. : A ver7.20 Stepping accuracy(
2 e
Vector Scale [jm]
—
Each Wafer
t/ y i y Yave Kisig Vave Yisig
i 1 181  0.011 0.014 -0.002 0.007
/ / 2842 -0.019 0.019 -0.046 0.010
T o 7 7 3863 -0.015 0.017 -0.045 0,010
4871 -0.012 0.015 -0.026 0.011
4 382 -0.007 0.013 -0.024 0.011
‘ /| 4 / 68Y3 -0.003 0.015 -0.016 D0.011
1 [Tatal ~0.007 0.033 -0.027 0.048
T 7 7
5
6
f
7
1
\‘l}a—r-a'No.
8
Prev Next [

F13 | Fia
EachiAll Bat |



13. Wafer Pre-Alignment Repeatability (2022):
SPEC: 30 < 15um

Result: X(30) =9.786um

Y(30) = 14.408um

T(30) = 19.794pm




14. Synchronization Accuracy (2022):

SPEC : 1) Mean < 10nm (Within = -5nm ~+5nm)
2) MSD £ 25nm

X MEAN Value : 6nm (-3nm ~ 3nm)




X MSD Max : 20nm




YL MEAN Value : 8nm (-4nm ~ 4nm)




YL MSD Max : 20nm




YR Mean Value : 8nm (-4nm ~ 4nm)




YR MSD Max : 20nm




15. AF Adjustment Result (2022):
SPEC: PSD Max—Min < 0.2um

Result: PSD Max — Min = 0.030um




16. Integrator Accuracy (2022):
Conv NA/o =0.68/0.75
SPEC: Ave £1.3%

Result: Max = 0.24%

Target Value Accuracy
Target Result residual repeatahbility
[md/em?] [md/om?] (AVE) [%] (%]
10. 000 10. 007 0.065 0.075
20.000 20.019 0.095 0.050
50.000 50.120 0.240 0.020
100.000 100. 200 0.200 0.000

s = R o R SN Y S )

17-1 FIA (2024):
SPEC: FIA-EGA = |[M| + 30 <£35nm
Result: FIA-EGA X = 20nm

FIA-EGAY = 20nm

Datais from  Overlay FIA Check 2018-2022




17-2 LSA (2024):
SPEC: LSA-EGA = |[M| + 30 £40nm
Result: LSA-EGA X = 20nm

LSA-EGA Y = 20nm

Datais from  Overlay LSA Check 2018-2022




