Nikon NSR-S204B

Lens Data Package

No | ITEM SPEC RESULT
1 Resolution (0.175um IsolLine) | 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)] 0.063 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) 0.222um
Conv NA/o =0.68/0.75 Max-Min < 0.20um
5 Lens Astigmatisim (0.25um L&S / 15Point V/H) 0.119um
Conv NA/o =0.68/0.75 |V-H| £0.20um
6 Lens Dynamic Distortion X,Y = Within £25nm X=12nm~57nm
Conv NA/o =0.68/0.75 Y =-19nm~59nm
7 Lens Flare / IU Flare Customer Dependent Lens Flare = 8.2%
Conv NA/o =0.68/0.75 IU Flare = 1.54%
8 Wafer Flatness Accuracy 1) Flat Within 2 Max-Min 3.0um 1. 1.41um
2) L.F.S Within 2 Max-Min 0.8um 2. 0.470um
9 Exposure Power Within =2 700mW/cm2 528.71mW/cm2
Conv NA/o =0.68/0.75
10 | Hlumination Uniformity Within £2% 1.5%
Conv NA/o =0.68/0.75
11 | Orthogonality Accuracy Within £ 0.48urad +0.20urad
12 Stage Precision Accuracy 1) 30 £25nm
1) Stepping Accuracy 2) 30 £ 25nm 1. X:14,17,18
2) Backlash Accuracy Y: 14,19, 15
2. X:21,20,20
Y: 25, 25, 25
13 | Wafer Pre-Alignment 30=15um X:4.345 um
Repeatability Y :5.915 um

T:6.280 um




No | ITEM SPEC RESULT
14 | Synchronization Accuracy 1) =10nm(-5nm ~ +5nm) 1). X:10nm, Y : 10nm
1) Mean 2) = 25nm 2). X:24nm, Y : 14nm
2) MSD
15 | AF Adjustment Result PSD Max — Min £ 0.2um 0.058um
16 | Integrator Accuracy Target: 10, 20, 50, 100, 200mj/cm2 | Ave Max = 0.32%
Ave < 1.3%
17 | Alignment Accuracy FIA-EGA = |M| + 30 <35nm
1) FIA-EGA LSA-EGA = M| + 30 < 40nm 1) X=#+20nm
2) LSA-EGA Y =+20nm
2) X=+15nm
Y=%15nm
Software

MCSV Ver.S3.50B

OCSV Ver.53.50A




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 ltem2 DOF CD’s at Best Focus)



2. Depth of Focus (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

W WM aw oz 3w

758] _01451]
| oen] e
[ oezal sl
| _07s22] b mas|

|_ossal o vssi]
| Geoel Gaeval Gisai]
[ oeeal o8 064

[~ orael oo arool oeml ol
18t o] otel bl
| o730 el

o
0

100z

[_oisezl oumss

[ o100 o130
[

e e —
i e =2 L.
X : ¥
X X
=
AST (v-H)|_-0.0069 1 asT (v-H) | -0.0435 2
gF v H):| -0.1032] -0.0963 BF (v H):| -0.0792( -0.0356)
poF (v.H):[ 0.0373] -0.0506] ooF (v Hy:[ -0.0500] -0.0543]
AvgBF:  -0.0998 AvgBF.  -0.0574

AN
Y
A
X
AsT ()| -0.0121 16 AT (v-H)| -0.0452 17
gF (v.H):|_-0.0507] -0.0386 BF v H); | -0.0418| 0.0034
por v || -0.0559]  0.0000 ooF (v, 1| 0.0000]  0.0000]
AugBF:  -0.0447 Aavger:  <0.0192
et %E’
. b A
B . Y
" . Y
\ LY
A
.,
AST v+ 0.0012 kLl AsT (v-H):|__-0.0400 32
8r (v.H):|_-0.0120] -0.0131] sF (v, H)|_-0.0093] 0.0307]
poF (v.H):|__0.0000] 0.0000 DOF (v, H):|__0.0000] 0.0000]
AvgBF: -0.0126 AvgBF: 0.0107

C N - %
NS .
T . 5 3
Y LY
¥ 7
AST (v-H)|_0.1256) 3 asT vy -0.0652 4
8F (v, H):| _-0.1246]  0.0009] BF (v.H)::| -0.0880| -0.0228|
DoF (v.H[__ 06725 -00535] porvH:[_-00235] 00000
AvgBF:  -0.0618 AvgBF:  -0.0554
- E: P
. P il L
o L1 Y - AW
. A= n A1
AN L3S
asT (v-H) | 0.1379] 18 asT (vH)[_-0.0763 19
BFv.H:| -0.1194] 0.0185 eF (v.H)| -0.0798] -0.0035
poF (v, H:[ -0.0033[ 00000] oor (v.+);[ -0.0509] 0.0000]
AvgBF:  -0.0505 AvgBF:  -0.0417

=

B ™Y
BY
A% AL
AN AL
L
AST (v-H):|__-0.1356] 33 AsT(vH) 34
BF (v, Hy| -0.1121]  0.0236] gF (v, H)|_-0.057T4F#VALUE!
poF (v H:|__0.6274] 0.0000 poF (v.H):|__-0.0506] 0.0174]
Avg BF:  -0.0443 Avg BF:

AST (v | -0.0283 5
8F (v.H):| -0.1399] -0.1116]

poF (v.H:[ 0.5700] -0.0342
AvgF: -0.1258

—
 —

AST (v-H):[_-0.0292 20

gF (v H):|_-0.1259] -0.0967|

por (v, H:[_-0.0063] -0.0734
AvgBF:  =0.1113

. *.
. AL
A

L
AsT (v -0.0304 35
gF (v, H) | -0.1190] -0.0886]
por (v.H:[ 0.6335] -0.0175
AwgBF:  -0.1038




-0.020

0011

D@07/21/2019 IsoDOF 0.175um (printed to 0.175um)
0.68 LNA, 0.51 INA, 0.75 sigma, Il ID 1
UV110 26mJ, 2504HCD v6.35 (serial 175nm_0323-02H)

0.220
0.210
0.200
0.190
0.180
0.170
0.160
0.150
0.140
0.130
0.120
-05 -04 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5
Focus (pm)
. . .
3. Linewidth Abnormality / COMA (2019):
Conv NA/c =0.68/0.44
(0.175um L/S / 15Paint V/H)
SPEC: 0.055pm (Customer Dependent)
Result: 0.063pum
‘Center Dose: 25mJ Tool Name: U92V Spec(um) == 0.055 Best Dose: 24 Track Recipe: NO1_LENSOP-LNK
Dose Step: 1mJ Exp Date: 71012019 Result(um) 003 Fail Best Focus: -0.05 Nikon Recipe: 01BM_CDV3 C21RS
Center Focus: 0um SEM Name: S55V  Max Detta (um): 0020 18V L3 (@ BD/BF): 0.182 SEM Recipe: 0_032302H_175_COMA
Focus Step: 0.05um  Meas Dale: 712012019 Max 0083 18V L1 (@ BD/BF) 0.206 Reticle: HCD #0323-02H
Exposed By Mike F. Meas By: Mike M. Min -0.059 18V L5 (@ BD/BF): 0.198 Comment: Annual Lens Health
o# 3
= Reticle Error Removed 0.063
" 12 13 14 15 ~.  Summary Results
L1v ] 15V | L1H | 16H | t1v | 15V | 11H | 15H | tiv [ 15V | 14 | 15H | tiv | t5v | L1H | tsH | tiv | 15V | L1H | L5H 90 0 135 | 45
172 | 165 | 160 | 174 | 198 | 189 | 186 | 209 | 216 202 | 223 | 201 | 193 207 | 17a | 169 | 171 | 176 11| 0021|0044 | 0042 | 0017
0.021 0.044 0.025 -0.059 0017 0.049 0.020 0.046 0.013 0014 oo |12 | 0026 [ -0.058 [ 0038 | 0008
1113515135 1145 | 1545 | (113515135 1145 | L6545 [11135]15135] 145 | 1545 [11135] 15135 L145 | L6545 [11135]15135] 1145 | 1545 13 | 0017 | 0049 0028 | 0013
178 | 164 | 171 | 165 | 206 | 190 | 194 | 191 | 217 | 206 | 214 | 220 | 195 | 190 | 199 | 208 | 172 | 164 | 168 | 178 14| 0.020 | -0.046 | 0.013 | -0.022
0.042 0017 0.039 0.006 0028 0013 0013 0022 0.022 0.030 v [ 15 | o013 |-0014 | 0022 | 0050
16| 0.017 | 0.020 | 0039 | 0.013
Liv | 15V [L1H ] 16H | t1v [ 15V [ L1H [ 15H | tiv [ sV [ LAH [ 5H | Liv [ sV [ L1H | tsH | L1V | 15V | L1H | L5H 17| 0.012 [ -0.007 | 0.017 | 0.022
170 | 164 | 162 | 168 | 197 | 192 | 188 | 191 | 210 | 202 | 203 | 194 | 203 | 189 | 196 | 190 | 167 | 159 | 163 | 162 18| 0018 | 0022 | 0020 0017
0.017 -0.020 0.012 -0.007 0.018 0.022 0.036 0.016 0.025 0.002 0.036 19 | 0.036 | 0.016 | -0.011 | 0.001
1113515135 | 1145 | 1545 |11135[15135| L145 | 1545 [11135[15135] L145 | 1545 1113515135 | L145 | 1545 [11135] 16135 | L145 | 1545 20 | 0025 | 0.002 | 0017 | 0.028
172 | 159 | 168 | 163 | 195 | 189 | 199 | 130 | 197 | 205 | 207 | 200 | 192 | 197 | 1ea | 194 | 162 | 156 | 157 | 166 21 | 0021 | 0011 | 0037 | 0.008
0.039 0013 0017 0022 0020 0017 001 0.001 0.017 0.028 v [ 22 [ o000 | 0oss [-0022] 0023
21 24 25 23 | 0021 | 0063 | 0041] 0037
Liv [ wov [ L1n [ ten [ tiv [ wsv [an [ s [ tav [ wsv [ taH [ sH [ Liv [ wsv [ uiH [ tsH [ tiv ][ tsv [ LiH | sk 24| 0.035 | 0055 | 0.003 | 0.030
167 | 161 | 161 | 164 | 180 | 178 | 190 | 169 | 197 | 189 180 | 187 | 174 | 196 | 176 | 165 | 150 | 160 | 162 25 | 0048 | 0006 | 0050 | 001
0.021 0.011 0.005 0.058 0021 0035 0.055 0.048 -0.006 0.063
1113515135 1145 | 1545 | (113515135 | L145 | 1545 [11135]15135| 1145 | 1545 |11135] 15135 L145 | (545 [11135]15135| L145
169 | 157 | 163 | 166 | 174 | 182 | 189 | 180 | 186 | 201 | 203 | 189 | 184 | 185 | 187 | 176 | 166 | 150 | 156 | 160
0.037 0.008 0.022 0023 0.041 0,037 -0.003 0.030 0.050 .01 0.050

-0.041




4. Total Focus Deviation (2024):
Conv NA/o =0.68/0.75
(0.25um L&S / 15Point V/H)

SPEC: Max-Min<0.20um

Result: Max — Min = 0.222um

'Eb‘mﬂlbt‘ SROccoO




5. Lens Astigmatism (2024):
Conv NA/o =0.68/0.75
(0.25um L&S / 15Point V/H)

SPEC: |V-H| <0.20um

Result: |V-H| =0.119um

'E Srasor SIRDctcp T




6. Lens Dynamic Distortion (2022):
Conv NA/o =0.68/0.75

SPEC: X,Y = Within +25nm

Result: X=12nm~57nm

Y =-19nm~59nm

049 H 051 H 018 H .an 028 H 035 H 039 Correction Result
059 046 038 036 035 043 056
Meas.P.P.: 258USR3D.MSDIS
Cond File: 258DIS_FIA_3.SMCP
Res.File: U90V 221031 ID1_DIS.ME
Mac.ID : el
Date : 2022-10-31 10:12:11
Comm. : % Lens distortion(35P)[R250
Reticle : 91027BD0.RIN
Wafer : -————————
Num.ID : ——

RA Mark Err. Corr.

Rot. Cale. : Rotation-XY
Corr. Factor : No

Distortion Corr.

Ctr. Shift : Auto.

Rotation : On -0.491 [urad]
Reduction : Off 2467 [ppm]
Address X: -12300 [pm]
Address Y : 16000 [um]

Max. X: 0.057 [um]
Max. Y : 0.059 [am]
Min. X: 0.012 [um]
Min.Y: -0019 [um]
Max.-Min. X : 0.045 [pm]
Max.-Min. Y : 0.078 [um]
Max. S: 0.045 [um]

F13 F14
048 053 017 014 030 037 037 Value/Grid Exit
-.003 .0os niz 018 013 006 -.005




7. Lens Flare/IU Flare (2024):
Conv NA/o =0.68/0.75
SPEC: TBD based on Product Requirements

Results: Lens Flare = 8.2% IU Flare = 1.54%

From Nikon Lens Flare Test with RPF installed




8. Wafer Flatness Accuracy (2024):

SPEC: 1) Flat Within 2 Max-Min 3.0pm

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

Result:
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9/10 Exposure Power / Uniformity (2024):

Conv NA/c =0.68/0.75

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

Spec: Uniformity Within £2%

Result: 1) lllumination Power = 528.71mW/cm2
2) Uniformity = 1.50%

Note: 22% RPF installed

970 ‘ 969




11. Orthogonality:
SPEC: Within +£0.48uran

Result: 0.20urad

Datais from  Overlay Tool Checks 2020-2024




12. Stage Precision Accuracy (2014):

SPEC: Step X,Y 30 £25nm
Backlash X,Y 30 < 25nm
Result:

1) Stepping Accuracy

SX1(30) : 14nm SY1(30) :
SX2(3c): 17nm SY2(30) :
SX3(30): 18nm SY3(30) :

2) Backlash Accuracy

SX1(30) : 21nm SY1(30) :
SX2(30): 20nm SY2(30) :

SX3(30): 20nm SY3(30) :

14nm
19nm
15nm

25nm
25nm

25nm




13. Wafer Pre-Alignment Repeatability (2024):
SPEC: 30 £ 15um

Result: X(30) = 4.345um

Y(30) =5.915um

T(30) = 6.280um




14. Synchronization Accuracy (2024):

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

X MEAN Value : 10nm (-5nm ~ 5nm)




X MSD Max : 24nm




YL MEAN Value : 10nm (-5nm ~ 5nm)




YL MSD Max : 14nm




YR Mean Value : 10nm (-5nm ~ 5nm)




YR MSD Max : 14nm




15. AF Adjustment Result (2024):

SPEC: PSD Max — Min £ 0.2um

Result: PSD Max — Min = 0.058um




16. Integrator Accuracy (2024):
Conv NA/o =0.68/0.75
SPEC: Ave £1.3%

Result: Max =0.32%




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

FIA-EGAY = 20nm

Data is fromau Overlay FIA Check 2021-2024




17-2 LSA (2024):

SPEC: LSA-EGA = |M| + 30 £ 40nm

Result: LSA-EGA X = 15nm
LSA-EGA Y =15nm

Data is from 3 1 Overlay LSA Check 2021-2024




