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AMAG7 CD mﬂetrolo

* Full die repeat size is 27.000mm x 33.000mm

(exactly).
* All panes of AMAG?7 are included. Full Field.
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27.000 mm
Photograph of Line & Space pattern
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AMAG?7 Full Field Pattern for Line&Space

UL patrec cross#

33.000 mm

27.000 mm
Photograph of Line & Space pattern

Pattern Wafer Type x [um] y [um] Tile coordinates (each tile has location in GDS)
UL pattern rec cross--top left corner of die 100HM Line&Space -12920 15938 |left of A-00

AMAG?7 L50P100 grating (anchor target, 800um pad) 100HM Line&Space -8400 -8300(E-25

L52P104 grating (800um pad) 100HM Line&Space -8400 -9200(E-26

L55P110 grating (800um pad) 100HM Line&Space -8400( -10100|E-27

L60P120 grating (800um pad) 100HM Line&Space -8400( -11900|E-29

C120P246 Faux Memory grating (800um pad) 100HM Line&Space 5100 2900(T-14

GDS center (cartesian coordinates) no feature 0 0|~center of middle scribe lane

AMAG nanometro AMAG Consulting Confidential 1 II



Line & Space HM100 wafer-level CD results

* This report shows the wafer-level averages and variation for
each wafer of the first lot of the Line & Space product.

* Specific maps for each wafer including the average & 1sigma
and SEM images of all-die of L50P100 and few sites of each of
the secondary targets.

* CD values convey bottom CD of the lines.
. For C120P246 Faux Memory, two values represent the holes nearest
trench and holes further from trench.

Lot ID:
Purpose: AMAG7, Pane B (bladed), Line and space, 100nm oxide thickness. Anchor feature = L50 P100

Final CDSEM measurements (nm)
recipe = DNVALFAVMAG7ACDUL recipe = DNVALFAMAG7ACDU2 recipe = DNVAIFAMAG7ACDU3
. L52 P104 L55P110  |L60 P120 (NVL)| C120 P246 MEM (ECH) | C120 P246 MEM (ECH2)
Slot Wir 1D L50 P100 (XLS) All die (NHL) 11 die | (BCH) 11 die 11 die CD1, 11 die CD2, 11 die
CD 1-sigma LWR CcD Cb CD CD CD
1 | 46JVSIBISIHO 46.97 170 2.9 50.0 535 56.8 102.8 1019
2| 46JVS180SJC6 47.79 1.69 2.94 50.8 54.1 57.3 102.7 100.7
3 | 46JVS1795JHO 45.90 212 293 49.1 523 55.6 104.4 103.7
4 | 46JVSITISIFT 47.44 193 2.90 50.5 53.9 57.2 102.2 1014
5 | 46JVS1765JB5 47.46 178 3.00 50.7 54.0 57.3 102.1 1017
6 | 46JVSI25SJE3 47.84 183 292 50.9 543 575 1014 100.8
7 | 46JVSI51SIAT 47.47 167 2.93 50.5 53.8 57.1 102.6 102.0
8 | 46JVS152SIFL 47.81 168 2.94 50.8 54.2 57.4 1017 1012
9 | 46JVS15351C0 47.60 179 291 50.7 54.0 57.2 102.1 1015
10 | 461VS1545]G2 47.97 175 2.89 511 54.4 57.6 1011 100.7
Lot Averages 47.43 179 2.93 50.51 53.85 57.10 102.3 10157

AMAG Consulting AMAG Consulting Confidential \ lr



46JVS181SJHO (2240EMEMO002 slot 1) Reference Data

L50P100 Anchor Target

o

ct 2022

All measurements in nm.

Avg CD and 1sigma line-to-line variation for L50P100 anchor target
for each die, reported for each die in wafer map format, and

plotted to right.

Average and 1sigma values are of 8 lines sampled at each site, from
images on next page.

CD values convey bottom CD of the lines.

Full Wafer Avg CD:

46.97

nm

Full wafer 1sigma CD:

1.70

nm

Die-to-Die 1sigma
Avg:
RMS:

0.23

nm

0.27

nm

LWR Line (Avg):

2.92

nm

FOV:

1000

nm

Stdev of all die CD average of (8 targets/die), represents across wafer variation.

Average of all individual die CD averages (8 targets/die).

Feature-to-feature variation within grating.

Arithmetic average value of feature-to-feature variation.
RMS average value of feature-to-feature variation.
Average of 3Sigma LWR (Linewidth)

Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

-5 -4 -3 -2 -1 0 1 2 3 4 5 52.00
3 4879 4908 4860 4834 4881 et ——
2 4578 4862 4882 47.62 4684 4664 4803 4879 46.77 8 _ as.00 —.—2
1 4818 4952 4817 4629 4390 4427 4644 4827 48.27 g £ 2200 .
0 4489 4729 4912 4754 4526 4395 4580 47.65 48.37 46.02 “®  40.00 ——1
-1 46.61 4878 4831 46.69 4544 4561 4675 47.20 47.82 gzgg —e—-2
2 4179 4692 4856 47.97 4741 47.98 4778 47.13 4597 ' 5 -4 -3 -2-10 1 2 3 4 5 ———
-3 4355  46.93 47.14 4671 47.14 4655 4547 X-DIE

L50P100 Anchor Target 1sigma CD

-5 -4 -3 -2 -1 0 1 2 3 4 5 0.80 Y-DIE
3 1005 018 019 025 0.6 070 ——
2 019 026 014 022 027 014 022 017 027 8 _ oso0 —-—2
1 013 027 018| 073 061 030 022 018 011 g},E 0-40 .
0 016 021 018 018 036 061 024 025 015 013 020 < o020 ——-1
-1 033 019 017 020 016 013 010 022 0.15 0.10 —-—-2
-2 0.74 022 024 034 018 024 025 014 0.16 ) s 4 3 2 .1 0 1 2 3 a s —
B 023 017 019 022 013 014 024 X-DIE

AMAG nanometro 7 | :‘i
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46JVS181SJHO (2240EMEMO002 slot 1) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[46.97 |nm
Full wafer 1sigma CD:| 1.70 |nm 3
Die-to-Die 1sigma
Avg:| 0.23 |nm

RMS:| 0.27 |nm

LWR Line (Avg):| 2.92 |nm
FOV:| 1000 [nm

AMAG nanometro




46JTP061SJG4 (2225DNDNOO01 slot 1) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

Full Wafer Avg CD:|46.97 |nm Full Wafer Avg CD:| 50.0 |nm Full Wafer Avg CD:| 53.5 | nm Full Wafer Avg CD:| 56.8 | nm Full Wafer Avg CD:| 102.78 | nm

Full wafer 1sigma CD:| 1.70 |nm Full wafer 1sigma CD:| 1.61 [nm| | Full wafer 1sigma CD:| 1.70 |nm Full wafer 1sigma CD:| 1.80 [nm| |Full wafer 1sigma CD:| 2.17 |nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma

Avg:| 0.23 |nm Avg:| 0.21 |nm Avg:| 0.24 | nm Avg:| 0.20 [nm Avg:| 253 [nm

RMS:| 0.27 |nm RMS:| 0.22 |nm RMS:| 0.26 [nm RMS:| 0.22 |nm RMS:| 2.66 |nm

LWR Line (Avg):| 2.92 [nm LWR:| 2.88 |nm LWR:| 2.85 | nm LWR:| 3.18 |nm Ellipticity] 1.23 |nm

FOV:[ 1000 |nm FOV:| 1000 |nm FOV:| 1000 | nm FOV:| 1000 | nm FOV:| 1000 |nm

* Coding labels for CD data results files

FrTTT—EEEIEEEE IS



46JVS180SJC6 (2240EMEMO00?2 slot 2) Reference Data .I

L50P100 Anchor Target
Oct 2022 ..
* Al measurem?nts in_ nm. ) o Full Wafer Avg CD:[47.79|nm| Average of all individual die CD averages (8 targets/die).
’ ?Vg CDhan_d 1sigma |In(1§:—t0—|ln:§1 V?n?tlon :Or LSOP]E'OO anchor target Full wafer 1sigma CD:| 1.69 [nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.
or each die, reported for each die in wafer map format, and Die-to-Die 1sigma Feature-to-feature variation within grating.

plotted to right.

* Average and 1sigma values are of 8 lines sampled at each site, from
images on next page.

* CD values convey bottom CD of the lines.

Avg: 0.23 |nm| Arithmetic average value of feature-to-feature variation.
RMS:| 0.24 |nm| RMS average value of feature-to-feature variation.
LWR Line (Avg):| 2.94 |nm| Average of 3Sigma LWR (Linewidth)
FOV:| 1000 |nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

5 43 2 1 0 1 2 3 4 5 52.00
3 5037 | 50.18 | 49.42 | 49.20 | 49.83 50.00 ; P
2 4763 | 4998 | 4953 | 4829 | 47.43 | 46,99 | 4851 | 4911 47.43 8 _ oo —=—2
1 4943 | 5050 | 48.83 | 46.89 | 45.23 | 44.84 | 46.46 | 48.28 | 48.69 2 £ 4400 .
04528 | 48.50 | 50.02 | 48.38 | 46.26 | 43.77 | 44.42 | 45.94 | 48.08 | 49.03 | 46.41 @ 42.00 —— 1
) 4844 [ 49.90 | 48.87 | 46.98 | 45.86 | 46.12 | 47.21 | 47.40 | 48.49 ;‘:gg ——-2
2 H49.25 49.80 | 48.38 | 47.77 | 48.36 | 48.58 | 47.74 | 46.87 ’ 5 -4 3 -2 -1 0 1 2 3 a s ———
-3 4487 | 47.95| 48.00 | 48.10 | 47.82 | 47.68 | 46.65 X-DIE
L50P100 Anchor Target 1sigma CD

-5 -4 -3 -2 -1 0 1 2 3 4 5 0.50 V-DIE
3 025010 021 025 020 0.40 —
2 021 035 017 023, 011 024 022 033 029 8 _ 030 —-—2
1 021 028 021 017 019 020 013 017 0.8 g,,é 020 ;
0 040 031 021 020 020 027 017 029 022 019 024 T e ——1
-1 026 020 017 019 025 021 030 028 0.6 ——-2
-2 046 030 025 014 013 023 025 024 020 " 5 -4 -3 -2 -1 0 12 2 3 a s ——
3 017 014 023 025 030 023 019 X-DIE

AMAG nanometro i Ir



46JVS180SJC6 (2240EMEMO00?2 slot 2) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.79|nm
Full wafer 1sigma CD:| 1.69 |nm
Die-to-Die 1sigma
Avg:| 0.23 |nm

RMS:| 0.24 |nm

LWR Line (Avg):| 2.94 |nm
FOV:| 1000 [nm

AMAG nanometro I]



46JVS180SJC6 (2225DNDNOO1 slot 2) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

Full Wafer Avg CD:|47.79|nm Full Wafer Avg CD:| 50.8 | nm Full Wafer Avg CD:| 54.1 |[nm Full Wafer Avg CD:| 57.5 | nm Full Wafer Avg CD:| 101.2 | nm
Full wafer 1sigma CD:| 1.69 |nm Full wafer 1sigma CD:| 1.84 [nm| | Ful wafer 1sigma CD:| 1.81 [nm| | Full wafer 1sigma CD:| 1.74 [nm| |Full wafer 1sigma CD:| 2.26 | nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.23 [nm Avg:[ 0.22 |nm Avg:| 0.27 |nm Avg:| 0.18 [nm Avg:| 2.52 | nm
RMS:| 0.24 |nm RMS:[ 0.24 [nm RMS:| 0.30 |nm RMS:| 0.21 |nm RMS:| 2.54 | nm
LWR Line (Avg):| 2.94 |nm LWR:| 2.90 LWR:| 2.98 LWR:| 3.21 Ellipticity| 1.26
FOV:| 1000 [nm FOV:] 1000 | nm FOV:| 1000 | nm FOV:[ 1000 [ nm FOV:[ 1000 | nm

* Coding labels for CD data results files

AMAG nanometro TTe II



46JVS179SJHO (2240EMEMO002 slot 3) Reference Data

L50P100 Anchor Target
Oct 2022

¢ All measurements in nm.
* Avg CD and 1sigma line-to-line variation for L50P100 anchor target
for each die, reported for each die in wafer map format, and

Full Wafer Avg CD:|45.90|nm| Average of all individual die CD averages (8 targets/die).

Full wafer 1sigma CD:| 2.12 |nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

plotted to right. Die-to-Die 1sigma Feature-to-feature variation within grating.

* Average and 1sigma values are of 8 lines sampled at each site, from Avg:| 0.28 [nm| Arithmeticaverage value of feature-to-feature variation.
images on next page. RMS:| 0.34 [nm| RMS average value of feature-to-feature variation.

* CD values convey bottom CD of the lines. LWR Line (Avg):[ 2.93 [nm| Average of 3Sigma LWR (Linewidth)

FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

5 4 3 2 -1 0 1 2 3 4 5 60.00
3 48.26 | 48.38 | 47.75| 47.70 | 48.10 50.00 o et E——
2 4538 | 48.34 | 47.69 | 46.62 | 45.52 | 45.67 | 46.89 | 47.50 | 46.38 g _ 20 ———2
1 4717 | 4836 | 46.96 | 44.95 | 42.08 | 41.07 | 44.32 | 46.74 | 47.42 g & 0 .
0 |[3834] 4664 | 4785 | 4624] a427| 4240|4279 | 447 | 4645 [ 4176 [ 4623 | = 2 ———
1 4630 47.90| 4669 | 4535 | 44.35| 4333 ] 45.78 | 46.01 | 47.26 ——-2
7 39.78| 47.25| 4816 46.81| 45.96 | 46.76 | 46.86 | 46.45 | 4551 " s 4 3 -2 1.0 1 2 3 a4 s B ——
-3 4244 | 46.62 | 46.82 | 46.45 | 45.86 | 46.59 | 44.89 X-DIE
L50P100 Anchor Target 1sigma CD

5 4 3 2 41 0 1 2 3 4 5 1.40 v-DIE
3 030 016 013 015 012 1.20 ——3
2 019 033 02 024 05 021 017 029 018 s _ o —=—2
1 016 036 015 024 118 066 039 013 034 5E oo ;
0 067 022 019 042 019 020 020 016 013 017 024 —~ 0.0 ‘ ——-1
Al 032 025 031 024 015 079 025 021 020 020 = ——-2
2 073 021 0100 017 020 019 015 024 022 s 43 210 1 2 3 a s ==
-3 018 048 022 060 020 015 025 X-DIE

AMAG nanometro ‘ | If



46JVS179SJHO (2240EMEMO002 slot 3) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[45.90|nm
Full wafer 1sigma CD:| 2.12 [nm 3
Die-to-Die 1sigma
Avg:| 0.28 |nm

RMS:| 0.34 |nm

LWR Line (Avg):| 2.93 |nm
FOV:| 1000 [nm

AMAG nanometro I]



46JVS179SJHO (2225DNDNOO01 slot 3) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

DI ¥ (CIOE |5 510 Full Wafer Avg CD:| 49.1 |nm Full Wafer Avg CD:| 52.3 | nm Full Wafer Avg CD:| 55.6 | nm Full Wafer Avg CD:| 104.38 | nm
Full wafer 1sigma CD:| 2.12 |nm Full wafer 1sigma CD:| 1.73 |nm| | Full wafer 1sigma CD:| 1.78 |[nm| | Full wafer 1sigma CD:| 1.83 [nm| |Full wafer 1sigma CD:| 2.32 |nm
Bie-to-Die tsiame Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:] 0.28 |nm Avg:| 0.23 |nm Avg:| 0.31 [nm Avg:| 0.23 [nm Avg| 213 [nm
__RMS:] 0.34 |nm RMS:| 0.24 |nm RMS:| 0.34 [nm RMS:| 0.26 [nm RMS:| 2.25 [mm
LWR Line (Avg):| 2.93 |nm LWR:| 2.82 LWR:| 2.93 LWR:| 3.28 Ellipticity| 1.2
20| L1000 ] FOV:| 1000 | nm FOV:| 1000 [ nm FOV:] 1000 | nm FOV:| 1000 |nm

* Coding labels for CD data results files

AMAG nanometro | Il




46JVS177SJF7 (2240EMEMOO02 slot 4) Reference Data

L50P100 Anchor Target
Oct 2022

* All measurements in nm. Full Wafer Avg CD:|47.44 [nm| Average of all individual die CD averages (8 targets/die).
* Avg CD and 1sigma line-to-line variation for L50P100 anchor target

for each die, reported for each die in wafer map format, and
plotted to right.

* Average and 1sigma values are of 8 lines sampled at each site, from
images on next page.

* CD values convey bottom CD of the lines.

Full wafer 1sigma CD:| 1.93 [nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

Die-to-Die 1sigma Feature-to-feature variation within grating.

Avg:| 0.23 |nm| Arithmetic average value of feature-to-feature variation.
RMS:| 0.26 |nm| RMS average value of feature-to-feature variation.
LWR Line (Avg):| 2.90 [nm| Average of 3Sigma LWR (Linewidth)
FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

-5 -4 -3 -2 -1 0 1 2 3 4 5 52.00
3 19.81 | 50.03 | 48.99 ] 49.06 ] 49.80 50.00 m—
2 47.21 | 49.90 | 49.22 | 48.06 | 47.30 | 46.88 | 48.37 | 49.41 | 47.99 S _ a6.00 —=—2
1 49.20 | 5023 | 48.21 | 4621 | 42.96 | 43.09 | 46.41 | 48.14 | 48,67 g & 240 .
0 [4377] 4884 | 4950 47.82 | 45.69 | 41.92 | 43.93 | 45.60 | 47.51 | 48.80 | 46.40 = 40.00 ——1
-1 4839 | 49.85 | 48.49 | 46.68 | 45.45 | 45.63 | 46.84 | 47.21 | 48.23 38:00 ——-2
-2 4421 | 4891 | 49.63 | 48.25 | 47.48 | 47.96 | 48.34 | 47.33 | 46.33 ' 5 4 -3 2 1.0 1 2 3 a s ————
3 4428 | 48.08 | 4851 | 47.73 | 46.95 | 47.69 | 45.76 X-DIE

L50P100 Anchor Target 1sigma CD

5 4 3 -2 -1 0 1 2 3 4 5 0.80 .
3 023 016 007 005 021 070 ——3
2 025 028 025 027 016 027 022 008 027 8 _ os0 —-—2
1 021 023 024 067 056 050 026 015 029 EE ggg ;
0 015 025 019 017 035 053 020 027 020 017 015 < 020 o - ——1
N 010 027 019 024 022 022 016 016 017 0.10 ——-2
-2 019 017 023 021, 008 022 019 02 017 5 a4 -3 -2 10 1 2 3 a s ——
-3 025 023 020 015 030 033 0.17 X-DIE

AMAG nanometro o Ir



46JVS177SJF7 (2240EMEMOO02 slot 4) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.44|nm
Full wafer 1sigma CD:| 1.93 |nm
Die-to-Die 1sigma
Avg:| 0.23 |nm

RMS:| 0.26 |nm

LWR Line (Avg):| 2.90 |nm
FOV:| 1000 [nm

w

N

N

o

A

Ny

AMAG nanometro




46JVS177SJF7 (2225DNDNOO1 slot 4) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

Full Wafer Avg CD:|47.44 nm Full Wafer Avg CD:| 50.5 [nm Full Wafer Avg CD;| 53.9 | nm Full Wafer Avg CD:| 57.2 | nm Full Wafer Avg CD:| 102.23 | nm
Full wafer 1sigma CD:| 1.93 [nm Full wafer 1sigma CD:| 1.91 |nm Full wafer 1sigma CD:| 1.93 |nm Full wafer 1sigma CD:| 1.95 |nm| |Full wafer 1sigma CD:| 2.45 |[nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.23 |nm Avg:[ 0.23 |nm Avg:| 0.29 |nm Avg:| 0.21 [nm Avg:| 2.27 |nm
RMS:| 0.26 [nm RMS:| 0.25 |nm RMS:| 0.33 |nm RMS:| 0.22 | nm RMS:| 2.41 |nm
LWR Line (Avg):| 2.90 [nm LWR:| 2.86 LWR:| 3.06 LWR:| 3.27 Ellipticity| 1.23
FOV:| 1000 |nm FOV:] 1000 | nm FOV:| 1000 | nm FOV:| 1000 | nm FOV:] 1000 |nm

* Coding labels for CD data results files

AMAG nanometro ' Il



46JVS176SJB5 (2240EMEMO002 slot 5) Reference Data

L50P100 Anchor Target
Oct 2022

* All measurements in nm.

* Avg CD and 1sigma line-to-line variation for L50P100 anchor target
for each die, reported for each die in wafer map format, and
plotted to right.

* Average and 1sigma values are of 8 lines sampled at each site, from
images on next page.

* CD values convey bottom CD of the lines.

Full Wafer Avg CD:|47.46|nm| Average of all individual die CD averages (8 targets/die).

Full wafer 1sigma CD:| 1.78 [nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

Die-to-Die 1sigma Feature-to-feature variation within grating.

Avg:| 0.24 [nm| Arithmeticaverage value of feature-to-feature variation.
RMS:| 0.27 |nm| RMS average value of feature-to-feature variation.
LWR Line (Avg):| 3.00 |nm| Average of 3Sigma LWR (Linewidth)
FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

-5 -4 -3 -2 -1 0 1 2 3 4 5 52.00
3 4955 | 49.60 | 48.88 | 49.26 | 4965 50.00 % R
2 46.62 | 49.85 | 49.40 | 46.45 | 46.92 | 46.87 | 48.28 | 49.06 | 47.39 8 _ as.00 WQ 2
1 48.62 | 49.79 | 48,50 | 46.37 | 44.66 | 4453 | 46.48 | 48.30 | 48.83 g & 2% .
0 [4364] 48.36 | 4949 | 4767 | 4545 | 41,93 4429 | 46.00 | 48.10 [ 49.01 [ 46.75 = 40.00 ——1
1 48.03 | 49.23 | 47.98 | 4663 | 4569 | 45.71 ] 47.30 | 48.03 | 48.85 28.00 ——-2
2 4370 47.99 | 4910 48.27 | 47.48 | 4822 [ 48.77 | 48.42 | 46.91 T s 43210 1 2 3 a5 LT3
-3 4371 | 47.86| 48.22 | 47.77 | 47.54 | 48.10 | 46.40 X-DIE

L50P100 Anchor Target 1sigma CD

-5 -4 -3 -2 -1 0 1 2 3 4 5 0.90 V-DIE
3 019 019 037 015 0.17 oo ——3
2 021 024 017 023 009 036 028 024 028 g _ 0.0 —=—2
1 012 025 025 019, 08 040 024 025 019 EE 0o A ;
0 021 018 025 029 050 051 022, 011 018 024 020 =030 ; ——1
1 024 025 020 021 029 019 020 020 026 0.10 ———-2
2 1009 02 021 021 047 014 017 021 047 T s a3 210 1 2 3 a s —3
3 019 029 019 021 029 024 060 X-DIE

AMAG nanometro o Ir



46JVS176SJB5 (2240EMEMO002 slot 5) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

-5 -4

-1 0 1 2 3 4 5
Full Wafer Avg CD:[47.46|nm
Full wafer 1sigma CD:| 1.78 |nm
Die-to-Die 1sigma

-3 2
3
Avg:| 0.24 |nm
RMS:| 0.27 [nm
LWR Line (Avg):| 3.00 [nm| °
FOV:| 1000 [nm
1 |
0 .
-l II :
-2
-3

AMAG nanometro



46JVS176SJB5 (2225DNDNOO01 slot 5) Reference Data

Secondary Targets

June 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*) C120P246MEM (ECH*)

Full Wafer Avg CD:|47.46|nm Full Wafer Avg CD:| 50.7 | nm Full Wafer Avg CD:| 54.0 | nm Full Wafer Avg CD:| 57.3 | nm Full Wafer Avg CD:| 102.07 | nm
Full wafer 1sigma CD:| 1.78 |nm Full wafer 1sigma CD:| 1.82 |nm Full wafer 1sigma CD:| 1.76 |nm| | Full wafer 1sigma CD:| 1.89 |nm| [|Full wafer 1sigma CD:| 2.43 |nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.24 [nm Avg:[ 0.20 | nm Avg:| 0.25 | nm Avg:| 0.21 |nm Avg:| 2.52 |nm
RMS:| 0.27 [nm RMS:| 0.21 |nm RMS:| 0.28 | nm RMS:| 0.22 | nm RMS:| 2.66 |nm
LWR Line (Avg):| 3.00 [nm LWR:| 2.89 LWR:| 2.93 LWR:| 3.26 Ellipticity| 1.23
FOV:| 1000 |nm FOV:| 1000 | nm FOV:| 1000 | nm FOV:| 1000 | nm FOV:] 1000 |nm

* Coding labels for CD data results files

AMAG nanometro ' Il



46JVS125SJE3 (2240EMEMOO02 slot 6) Reference Data

L50P100 Anchor Target
Oct 2022

* All measurements in nm. Full Wafer Avg CD:[47.84|nm| Average of all individual die CD averages (8 targets/die).
* Avg CD and 1sigma line-to-line variation for L50P100 anchor target

for each die, reported for each die in wafer map format, and
plotted to right.

* Average and 1sigma values are of 8 lines sampled at each site, from o
images on next page. RMS:| 0.28 |nm| RMS average value of feature-to-feature variation.

+ CD values convey bottom CD of the lines. LWR Line (Avg):| 2.92 [nm| Average of 3Sigma LWR (Linewidth)
FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

Full wafer 1sigma CD:| 1.83 [nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

Die-to-Die 1sigma Feature-to-feature variation within grating.
Avg:| 0.24 |nm| Arithmeticaverage value of feature-to-feature variation.

-5 -4 -3 -2 -1 0 1 2 3 4 5 52.00
3 5013 | 5048 | 49.62 | 49.35 | 49.68 50.00 - R
2 4757 | 5052 | 49.77 | 4854 | 47.57 | 47.00 | 48.48 | 49.24 | 47.55 8 _ 2222 —=—2
1 49.49 | 5090 | 4878 | 47.03 | 44.38 | 44.05| 46.71 | 48.01 | 48.73 2 £ a400 .
0 [4443] 2916 | 50.14 | 4822 | 46.31 | 4254 | 4438 | 46.42 [ 47.93 | 49.29] 4673 @ a2.00 ——-1
-1 4862 | 50.22 | 4855 | 46.91 | 45.85 | 45.99 | 47.07 | 48.13 | 48.83 :‘;gg ——-2
) 44,68 | 49.06 | 49.65 | 48.63 | 47.79 | 48.40 | 48.71 | 48.42 | 46.77 ' 5 -4 -3 -2 -1 0 1 2 3 a s —
-3 4433 | 4819 | 48.44 | 47.86 | 47.28 | 48.11 | 46.76 X-DIE

L50P100 Anchor Target 1sigma CD

-5 -4 -3 -2 -1 0 1 2 3 4 5 1.00 V-DIE
3 027 019 0280009 o022 0.80 —
2 019 019 028 028 019 011 019 024 024 8 _ oo —=—2
1 020 027 027 024 092 054 019 018 0.23 EE .. ;
0 024 015 017 024 013 047 023 060 019 029 0.6 = 020 ——1
-1 019 015 028 015 023 016 020 024 018 ——-2
) 021 023 020 022 019 034 021 024 023 " s 4 3 -2-10 12 2 3 a s ———
3 022 019 019] 040 020 025 056 x-DIE

AMAG nanometro i Ir



46JVS125SJE3 (2240EMEMOO02 slot 6) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.84|nm
Full wafer 1sigma CD:| 1.83 |nm
Die-to-Die 1sigma
Avg:| 0.24 |nm

RMS:| 0.28 |nm

LWR Line (Avg):| 2.92 |nm
FOV:| 1000 [nm

FrITT—EEEEEIEEESSS



46JVS125SJE3 (2225DNDNOO1 slot 6) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*) C120246MEM (ECH*)

Full Wafer Avg CD:[47.84|nm Full Wafer Avg CD:| 50.9 |nm Full Wafer Avg CD:| 54.3 | nm Full Wafer Avg CD:| 57.5 | nm Full Wafer Avg CD:| 101.35 | nm
Full wafer 1sigma CD:| 1.83 |nm Full wafer 1sigma CD:| 1.86 |nm Full wafer 1sigma CD:| 1.90 | nm Full wafer 1sigma CD:| 1.95 [nm| |Full wafer 1sigma CD:| 2.48 |nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.24 |nm Avg:| 0.24 | nm Avg:] 0.24 | nm Avg:] 0.20 | nm Avg:| 2.36 [nm
RMS:| 0.28 |nm RMS:| 0.26 |nm RMS:| 0.26 | nm RMS:| 0.23 |nm RMS:[ 2.49 [nm
LWR Line (Avg):| 2.92 [nm LWR:| 2.87 LWR:| 3.05 LWR:| 3.39 Ellipticity| 1.22
FOV:| 1000 |nm FOV:| 1000 | nm FOV:] 1000 | nm FOV:| 1000 [ nm FOV:] 1000 |[nm

* Coding labels for CD data results files

AMAG nanometro TTe II



46JVS151SJA7 (2240EMEMOO0?2 slot 7) Reference Data

L50P100 Anchor Target
Oct 2022

e All measurem?nts in. nm. ) o Full Wafer Avg CD:|47.47 |nm| Average of all individual die CD averages (8 targets/die).
* Avg CD and 1sigma line-to-line variation for L50P100 anchor target

for each die, reported for each die in wafer map format, and

Full wafer 1sigma CD:| 1.67 [nm)| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

plotted to right. Die-to-Die 1sigma Feature-to-feature variation within grating.

* Average and 1sigma values are of 8 lines sampled at each site, from Avg:| 0.21 [nm| Arithmeticaverage value of feature-to-feature variation.
images on next page. RMS:| 0.22 |nm| RMS average value of feature-to-feature variation.

* CD values convey bottom CD of the lines. LWR Line (Avg):| 2.93 |nm| Average of 3Sigma LWR (Linewidth)

FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

-5 -4 -3 -2 -1 0 1 2 3 4 5 52.00
3 4958 | 49.50 | 48.88 | 49.00 | 49.72 50.00 : B
2 46.88 | 49.70 | 49.14 | 48.05 | 47.07 | 46.84 | 48.23 | 49.16 | 47.82 S _, 80 2
1 4863 49.98| 48.28 | 46.34 | 4468 | 44.62 | 46.71 | 48.06 | 48.82 g E 200 .
0 [4344] 4860 [ 4916 | 47.64 | 4560 | 4367 | 4414 4589 | 47.84 [ 49.11 [ 46.89 = ——1
1 4798 | 49.42| 4801 4675 | 4552 45.69 | 47.08 | 48.04 | 4857 oo —
2 4387 | 4841 49.02] 48.08 | 47.55 | 47.96 | 48.27 | 48.12 | 46.66 s -4 3 -2 -2 0 1 2 3 a4 s
-3 4389 | 4752|4813 | 4751 | 47.18 | 47.73 | 46.01 -DIe

L50P100 Anchor Target 1sigma CD

5 4 3 2 4 0 1 2 3 4 5 0.40 o
3 019 021 013 023 024 o ——3
2 019 019 021 030 014 033 018 02 020 8 _ o2s —=—2
1 028 031 027 033 022 015 030 029 013 5E 0% ;
0/ 009 020 02/ 03 016 023 013 032 016 017 023 % 10 ——-1
1 032 020 016 015 019 027 012 019 028 0.05 ——-2
2 019 016 015 019 025 026 012 012 017 s 4 3 -2 .10 1 2 3 4 s E—
3 017 024 016 015 022 015 024 X-DIE

AMAG nanometro i Ir



46JVS151SJA7 (2240EMEMOO0?2 slot 7) Reference Data
L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.47 |nm
Full wafer 1sigma CD:| 1.67 |nm
Die-to-Die 1sigma
Avg:| 0.21 |nm

RMS:| 0.22 |nm

LWR Line (Avg):| 2.93 |nm| 2
FOV:| 1000 [nm

FrTTE—EIEE IS



46JVS151SJA7 (2225DNDNOO01 slot 7) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

Full Wafer Avg CD:|47.47 [nm Full Wafer Avg CD:| 50.5 |nm Full Wafer Avg CD:| 53.8 | nm Full Wafer Avg CD:| 57.1 | nm Full Wafer Avg CD:| 102.57 | nm
Full wafer 1sigma CD:| 1.67 [nm Full wafer 1sigma CD:| 1.75 |nm Full wafer 1sigma CD:| 1.80 | nm Full wafer 1sigma CD:| 1.73 [nm| |Full wafer 1sigma CD:| 2.31 |nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.21 |nm Avg:| 0.21 |nm Avg:| 0.32 |nm Avg:| 0.21 [nm Avg:| 2.31 [nm
RMS:| 0.22 |nm RMS:| 0.22 |nm RMS:| 0.35 |nm RMS:| 0.23 |nm RMS:| 244 |nm
LWR Line (Avg):| 2.93 [nm LWR:| 2.89 LWR:| 2.98 LWR:| 3.20 Ellipticity| 1.24
FOV:| 1000 |nm FOV:| 1000 |nm FOV:| 1000 | nm FOV:| 1000 | nm FOV:| 1000 [nm

* Coding labels for CD data results files

AMAG nanometro ' Il



46JVS152SJF1 (2240EMEMO0?2 slot 8) Reference Data

]
L50P100 Anchor Target .
Oct 2022

* All measurements in nm. Full Wafer Avg CD:[47.81 [nm| Average of all individual die CD averages (8 targets/die).

* Avg CD an.d 1sigma line-to-line V?ri?tion for L50P100 anchor target Full wafer 1sigma CD:| 1.68 [nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.
for each die, reported for each die in wafer map format, and

plotted to right.
* Average and 1sigma values are of 8 lines sampled at each site, from

images on next page. -
* CD values convey bottom CD of the lines. SR TURIRE BRI Average of 3Sigma LR (Linewidth]

FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

Die-to-Die 1sigma Feature-to-feature variation within grating.
Avg: 0.21 [nm| Arithmeticaverage value of feature-to-feature variation.
RMS:| 0.22 [nm| RMS average value of feature-to-feature variation.

5 4 3 2 14 0 1 2 3 4 5 52.00
3 5018 | 49.82 | 49.32 | 49.09 | 49.70 50.00 S
2 47.33 | 50.25| 49.68 | 48.14 | 47.36 | 46.99 | 48.29 | 49.21 | 47.99 S _ o =2
1 4932 | 50.55 | 4851 | 46.60 | 44.88 | 44.44 | 46.32 | 48.22 | 48.92 2 £ ae.00 .
0 [4418] 4910] 5002| 4809 [ 4586 4386 46.02 | 4650 4790 | g1 [ 4652 | | = ——
-1 48.73 | 5007 | 48.35 [ 46.96 | 4578 | 45.93 | 47.17 | 48.03 | 4855 o oo ——-2
£ 4457 | 4914 | 49.77[ 48.33 | 4752 48.05 | 48.50 | 49.27 | 46.44 s -4 3 2.1 0 1 2 3 a s ———
-3 4447 4841 4850 | 47.89 | 47.84 | 48.27 | 46.02 X-DIE
L50P100 Anchor Target 1sigma CD

5 4 3 2 4 0 1 2 3 4 5 0.40 v-DIE
3 032 027 016 019 022 o . —
2 024 027 023 016 021 024 016 021 028 8 _ ozs 3 —=—2
1 018 011 023 018 012 018 011 026 017 §E 0% .
0 03 020 030 022 032 011 038 033 019 014 02 o0 —e—-1
-1 024 027 029 014 023 018 014 023 017 0.05 —e—-2
2 | 005 014 028 027 024 017 009 013 025 s 43210 1 2 3 4 s —3
-3 028 014 011 041 021 017 0.29 X-DIE

AMAG nanometro ‘ | If



46JVS152SJF1 (2240EMEMO0?2 slot 8) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.81|nm
Full wafer 1sigma CD:| 1.68 |nm
Die-to-Die 1sigma
Avg:| 0.21 |nm

RMS:| 0.22 |nm

LWR Line (Avg):| 2.94 |nm
FOV:| 1000 [nm

AMAG nanometro 29 lhh 1lP]l



46JVS152SJF1 (2225DNDNOO1 slot 8) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

Full Wafer Avg CD:|47.81 [nm Full Wafer Avg CD:| 50.8 |nm Full Wafer Avg CD:| 54.2 | nm Full Wafer Avg CD:| 57.4 | nm Full Wafer Avg CD:| 101.70 | nm
Full wafer 1sigma CD:| 1.68 [nm Full wafer 1sigma CD:| 1.92 |nm Full wafer 1sigma CD:| 1.94 | nm Full wafer 1sigma CD:| 1.93 [nm| |Full wafer 1sigma CD:| 2.49 |nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.21 |nm Avg:| 0.21 |nm Avg:| 0.29 | nm Avg:| 0.22 [ nm Avg:| 2.16 [nm
RMS:| 0.22 |nm RMS:| 0.23 |nm RMS:| 0.30 [nm RMS:| 0.24 | nm RMS:| 2.32 |nm
LWR Line (Avg):| 2.94 [nm LWR:| 2.80 LWR:| 2.94 LWR:| 3.21 Ellipticity| 1.23
FOV:[ 1000 |nm FOV:| 1000 |nm FOV:| 1000 | nm FOV:| 1000 | nm FOV:| 1000 |nm

* Coding labels for CD data results files

AMAG nanometro T II




46JVS153SJCO (2240EMEMO0O02 slot 9) Reference Data

L50P100 Anchor Target
Oct 2022

* All measurements in nm.

* Avg CD and 1sigma line-to-line variation for L50P100 anchor target
for each die, reported for each die in wafer map format, and
plotted to right.

* Average and 1sigma values are of 8 lines sampled at each site, from
images on next page.

* CD values convey bottom CD of the lines.

Full Wafer Avg CD:|47.60|nm| Average of all individual die CD averages (8 targets/die).

Full wafer 1sigma CD:| 1.79 |nm| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

Die-to-Die 1sigma Feature-to-feature variation within grating.

Avg: 0.22 |nm| Arithmetic average value of feature-to-feature variation.
RMS:| 0.23 |nm| RMS average value of feature-to-feature variation.
LWR Line (Avg):| 2.91 [nm| Average of 3Sigma LWR (Linewidth).
FOV:| 1000 [nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

5 4 3 2 1 0 1 2 3 4 5 52.00

3 49.68 | 49.99 | 49.27 | 48.94 | 49.49 50.00 9 R
2 46.99 | 4973 49.44| 48.17 | 4713] 46.93 | 4862 | 40.00 | 4754 8 _ oo —=—2
1 48.65 | 5022 | 48.40 | 4651 | 44.68 | 44.61 ] 46.58 | 48.29 | 48.85 £ £ 4400 .
04352 48.77 | 4953 | 47.80| 45.49 | 43.66 | 44.47 | 45.76 | 48.15 | 4932 46.77 D 42.00 ——1
. 47.99 | 49.44 | 48.20 | 46.81 | 45.61 | 45.90 | 48.37 | 4851 | 49.01 ::2: ——-2
2 4388 | 48.67 | 49.11| 48.16 | 47.48 | 48.04 | 48.63 | 48.71 | 47.21 N e 43 210 1 2 3 a5 LT3
9 [ 4221 47.90 | 48.07 [ 47.85 | 4754 | 48.04 | 46.38 x-DIE

L50P100 Anchor Target 1sigma CD
5 4 3 2 1 0 1 2 3 4 5 0.50 o

3 024 035 019 020 021 0.40 —
2 034 020 018 023 027 031 018 024 042 8 _ 030 —=—2
1 021 017 019 042 020 028 020 019 019 55 ., :
0 024 020 016 02 017 019 02 026 016 021 019 T S ———1
1 014 021 016 014 020 019, 047 015 027 ——-2
2 017 022 028 024 020 02 021 017 018 s a3z 2 10 12 3 a4 s ——3
3 045 016 019 030 020 023 015 X-DIE

AMAG nanometro o Ir



46JVS153SJCO (2240EMEMO0O02 slot 9) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.60|nm
Full wafer 1sigma CD:| 1.79 [nm| 3
Die-to-Die 1sigma
Avg:| 0.22 |nm

RMS:| 0.23 |nm

LWR Line (Avg):| 2.91 |nm
FOV:| 1000 [nm

AMAG nanometro



46JVS153SJCO (2225DNDNOO1 slot 9) Reference Data

Secondary Targets
Oct 2022

Anchor Target
L50P100 (XLS*)

Full Wafer Avg CD:|47.60|nm
Full wafer 1sigma CD:| 1.79 |nm
Die-to-Die 1sigma
Avg:

RMS:

LWR Line (Avg):
FOV:

0.22 |nm
0.23 |nm
2.91 |nm
1000 [nm

L52P104 (NHL*)

Secondary Targets

L55P110 (IHL*)

L60P120 (NVL*)

C120246MEM (ECH*)

Full Wafer Avg CD:| 50.7 |nm Full Wafer Avg CD:| 54.0 | nm Full Wafer Avg CD:| 57.2 | nm Full Wafer Avg CD:| 102.06 | nm
Full wafer 1sigma CD:| 1.86 |nm Full wafer 1sigma CD:| 1.80 |nm| | Full wafer 1sigma CD:| 1.80 |nm| |Full wafer 1sigma CD:| 2.18 |nm
Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.20 | nm Avg:| 0.26 |nm Avg:| 0.21 [nm Avg:| 2.24 [nm
RMS:| 0.22 | nm RMS:| 0.28 | nm RMS:| 0.24 [nm RMS:| 2.38 |nm
LWR:| 2.82 LWR:| 3.03 LWR:| 3.30 Ellipticity| 1.23
FOV:| 1000 | nm FOV:| 1000 | nm FOV:] 1000 | nm FOV:| 1000 [nm

* Coding labels for CD data results files

AMAG nanometro

1



46JVS154S)JG2 (2240EMEMOO02 slot 10) Reference Data

L50P100 Anchor Target
Oct 2022

* All measurements in nm. Full Wafer Avg CD:[47.97 [nm| Average of all individual die CD averages (8 targets/die).
* Avg CD and 1sigma line-to-line variation for L50P100 anchor target

for each die, reported for each die in wafer map format, and
plotted to right.

Average and 1sigma values are of 8 lines sampled at each site, from
images on next page.

* CD values convey bottom CD of the lines.

Full wafer 1sigma CD:| 1.75 [nm)| Stdev of all die CD average of (8 targets/die), represents across wafer variation.

Die-to-Die 1sigma Feature-to-feature variation within grating.

Avg: 0.22 [nm| Arithmetic average value of feature-to-feature variation.
RMS:| 0.23 [nm| RMS average value of feature-to-feature variation.
LWR Line (Avg):| 2.89 [nm| Average of 3Sigma LWR (Linewidth)
FOV:| 1000 |nm| Size of image (field-of-view).

L50P100 Anchor Target Avg CD (line)

-5 -4 -3 -2 -1 0 1 2 3 4 5 52.00
3 5037 | 50.12 | 49.54 | 4934 | 40.88 50.00 X s
2 4754 [ 5051 | 49.99 | 48.74 | 47.51 | 47.36 | 48.75 | 49.30 | 47.66 g_ 48.00 —_—2
1 49.20 | 50.79 | 49.03 | 46.87 | 45.33 | 45,04 | 46.74 | 48.44 | 48.90 g & a0 .
0 [4408] 4034|5030 | 48754622 | 4409 (4368 4645 | 4812 [ 4031 [aroa| | = ———
-1 4868 | 50.07 | 48.83 | 47.61 | 46.10 | 46.05 | 47.41 | 48.64 | 48.91 oo —-2
-2 4448 | 49.35 | 49.84 | 48.85 | 47.86 | 48.12 | 48.51 | 48.78 | 46.99 5 -4 -3 -2 .1 0 1 2 3 a s ———
-3 4471 | 4814 | 4851 | 47.91 | 47.55 | 48.07 | 46.05 X-DIE

L50P100 Anchor Target 1sigma CD

5 4 3 2 10 1 2 3 4 5 0.60 ‘o
3 . 008 018 017 016 010 0.50 ——s
2 030 021 026 015 021 019 020 019 015 g _ o040 —=—2
1 018 023 019 022 019 025 032 019 024 EE o ;
0 024 033 021 022 02 016 051 022 023 022 010 = 020 ——-1
1 030 018 018 025 018 021 035 02 020 0-10 ——-2
7 025 021 018 014 030 022 016 026 012 s 4.3 210 1 2 3 a s —
-3 0.20 016 024 029 027 023 024 X-DIE

AMAG nanometro o Ir



46JVS154S)JG2 (2240EMEMOO02 slot 10) Reference Data

L50P100 Anchor Target
Oct 2022

L50P100 Anchor Target
CD-SEM image wafer map

Full Wafer Avg CD:[47.97 |nm
Full wafer 1sigma CD:| 1.75 [nm 3
Die-to-Die 1sigma
Avg:| 0.22 |nm

RMS:| 0.23 |nm

LWR Line (Avg):| 2.89 |nm
FOV:| 1000 [nm

AMAG nanometro



46JVS154S)JG2 (2225DNDNOO01 slot 10) Reference Data

Secondary Targets

Oct 2022
Anchor Target Secondary Targets
L50P100 (XLS*) L52P104 (NHL*) L55P110 (IHL*) L60P120 (NVL*)  C120P246MEM (ECH*)

Full Wafer Avg CD:|47.97 |nm Full Wafer Avg CD:| 51.1 |nm Full Wafer Avg CD:| 54.4 | nm Full Wafer Avg CD:| 57.6 |nm Full Wafer Avg CD:| 101.12 | nm
Full wafer 1sigma CD:| 1.75 |nm Full wafer 1sigma CD:| 1.80 |nm| |Full wafer 1sigma CD:| 1.83 |nm| |Full wafer 1sigma CD:| 1.84 |nm|  |Full wafer 1sigma CD:| 2.34 |nm
Die-to-Die 1sigma Die-to-Die 1 sigma: Die-to-Die 1 sigma: Die-to-Die 1 sigma Die-to-Die 1 sigma
Avg:| 0.22 |nm Avg:| 0.24 |nm Avg:| 0.25 | nm Avg:| 0.21 [nm Avg:[ 2.26 |nm
RMS:| 0.23 [nm RMS:| 0.26 | nm RMS:| 0.27 | nm RMS:| 0.23 [ nm RMS:| 2.38 |nm
LWR Line (Avg):| 2.89 [nm LWR:| 2.8 LWR:| 2.89 LWR:| 3.27 Ellipticity| 1.23
FOV:| 1000 |nm FOV:] 1000 | nm FOV:[ 1000 | nm FOV:| 1000 | nm FOV:| 1000 [nm

* Coding labels for CD data results files

AMAG nanometro ' Il



L50P100 Target XSEM Reference Data
Oct 2022

Target XSEM images

2.0kV 2.1mm x220k 10/3/2022 2.0kV 1.8mm x220k 10/3/2022

2233EMEMO01.008_4SJF6_L50P100_DIE(0,0)_30sec_Ir 2233EMEMO001.008_4SJF6_L50P100_DIE(4,0)_30sec_Ir

Center Edge

AMAG nanometro




L55P110 Target XSEM Reference Data
Oct 2022

Target XSEM images

| L55P110 macro, die 4,0 ¢

2RV A P2 DR TERZ O 21D 4Ssec 2.0kV 1.1mm x200k 6/7/2022

2219EMEMO001.000_SJG5_EDGE_L55P110_Ir_45sec

Center Edge

'AMAG nanometro g L |



Conclusions

* Thank you for your purchase of AMAG HAR wafers!

* We hope this guide of reference CD-SEM metrology adds
significant value to the use of these wafers.

* This report represents the standard metrology AMAG
nanometro provides for such wafers, and future lots and
wafer types will have similar companion data sets.

AMAG nanometro i IF
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