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AZ® 40XT-11D Photoresist

Thick Positive Chemically Amplified
Photoresist Lithographic Performance
at 40pm

The information contained herein is, as far as we are aware, true and accurate. However, no representations
or warranties, either express or implied, whether of merchantable quality, fitness for any particular
purpose or of any other nature are hereby made in respect of the information contained in this
presentation or the product or products which are the subject of it. In providing this material, no license or
other rights, whether express or implied, are given with respect to any existing or pending patent, patent
application, trademarks, or other intellectual property right.




AZ’s Thick Film Photoresist Roadmap

Lift-off TSV | Etch Copper/UBM Gold Plating Solder / MEMS / DUV

Implant Plating Metal Plating Ink Jet TFRH/Implant
FT: 2-10 pm FT: 3-15 ym FT: 5-30 pm FT: 10-30 pm FT: >30 pm FT: >30 pm FT:3-8 um
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Materials under development
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nLOF, N4000, 15nXT, 12XT, 40XT = chemically amplified; 125nXT = photopolymer; 10XT, 9200, P4620, PLP, 50XT = DNQ
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AZ® Electronic Materials
Thick Photoresist Product Summary

Thick Film Platform A RaFr;rge Maximum | Aspect Application Developer
Product (um) Single coat| Ratio Compatibility
P4000 Series DNQ g-h 2-55 25 2:1 Solder, Cu, Au | 400K/ TMAH
4500 Series DNQ g-h 2-55 25 2:1 Solder, Cu, Au | 400K/ TMAH
9200 Series DNQ g-h-i | 3-50 25 3:1 Solder, Cu, Au | 400K/ TMAH
10XT DNQ g-h-i | 4-50 25 3:1 Solder, Cu, Au | 400K/ TMAH
S0XT DNQ g-h | 15-65 65 3:1 | Solder, Cu, Etch 400K
PLP-30 DNQ g-h 6-25 25 2:1 Au, Cu 303N
PLP-40 DNQ g-h | 20-30 30 2:1 Au, Cu 303N
12XT Series CA g-h-i 5-20 20 41 | Si, Cu, Au, TSV TMAH
40XT Series CA g-h-i |20-100 60 4:1 | Etch, Solder, Cu| TMAH / 400K
125nXT Series PP g-h-i [20-120 120 6:1 Cu, Au, Solder | TMAH / 303N
15nXT Series CA g-h-i 5-20 20 3:1 Cu, TSV Etch TMAH
TX 1311 CA DUV 3-95 3 15:1 Cu, NiFe, Si TMAH
» Platform: DNQ = Novolak, CA = Chemically Amplified, PP = Photopolymer
» Wavelength: Red font indicates better performance.
> Developer Compatibility: Bold font indicates most compatible developer, resulting in shorter develop times and
lower exposure energies.
Anz Electronic Materials 2 Fegistora radomarks and AX. DX, HER®, HIR, MR, NGD. PLP. Signow.
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Pduerichen
12XT Series CA g-h-i 5 - 20 20 4:1 Si, Cu, Au, TSV TMAH
40XT Series CA g-h-i 20 - 100 60 4:1 Etch, Solder, Cu TMAH / 400K
125nXT Series PP g-h-i 20 - 120 120 6:1 Cu, Au, Solder TMAH / 303N


AZ®40XT-11D

Photoresist Optical Parameters

n & k values
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n & k Values
A =1.560
B = 0.007 um- A =362.04 nm: n=1.6443 k =0.002779
C = 0.0006 um- A=367.41 nm: n=1.6431 k=0.000630
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AZ® 40XT-11D
Process Conditions

Process Conditions:

Substrate: 200 mm Silicon

Coater Tool: Suss ACS 300 Plus Coat/ Bake

Coat Process: Dynamic dispense on Silicon @ 30 rpm
Target FT: 40 pm

Softbake: 126°C hotplate/ 120 sec @ 1.27 mm

126°C hotplate/ 120 sec @ 0.63 mm

126°C hotplate/ 180 sec @ 0.00 mm
Exposure: Suss MA200 CC Mask Aligner; 20um proximity gap
PEB: 105°C hotplate/ 10 sec @ 1.3 mm

105°C hotplate/ 10 sec @ 0.6 mm

105°C hotplate/ 80 sec @ 0.0 mm
Develop: AZ® 300 MIF/ 4x60 sec spray/puddle @ 23°C

Analysis:

Amray SEM
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AZ® 40XT-11D Photoresist

Film Thickness vs. Spin Speed on 200 mm Silicon
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Suss ACS 300 Plus coat and Bake
Hand dispense on 200 mm silicon
Spin 1000-3000 rpm for 20 sec
SB: 126°C/ 7 minutes
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AZ® 40XT-11D Photoresist, FT=40 um

Coat uniformity on 200 mm Silicon
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Special:

Suss ACS 300 Plus coat and Bake
Hand dispense on 200 mm silicon
Spin 1800 rpm for 20 sec
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AZ® 40XT-11D Photoresist, FT=40 ym
40 um L/S Exposure Latitude
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Film Thickness: 40 pm Exposure Dose (mj/cm?)

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 ym
40 um L/S Exposure Latitude

240 mJ/cm? 320 mJ/cm? 400 mJ/cm?
Film Thickness: 40 um e
Suss ACS 300 Plus coat and Bake o
SB: 126°C/ 7 minutes
Suss MA200 CC Mask Aligner/ 20 um proximity gap 480 mJ/cm?2

PEB: 105°C/ 100 seconds
AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 ym
40.0 ym Contact Holes Exposure Latitude
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Film Thickness: 40 pm Exposure Dose (mj/cm?)

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 pm proximity gap
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 um
40 ym Contact Holes (1:1 Pitch) Exposure Latitude
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Film Thickness: 40 um
Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap 480 mJ/cm?2

PEB: 105°C/ 100 seconds
AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 um
40 ym Contact Holes (1:0.7 Pitch) Exposure Latitude

240 mJ/cm?2 320 mJ/cm?2 400 mJ/cm?2
E == == E==
— -— o = am o

Film Thickness: 40 um

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 pm proximity gap 480 mJ/cm?2
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 um
L/S Linearity @ 400 mJ/cm?
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Film Thickness: 40 um Nominal Linewidth (um)

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C

z - 12 AZ, the AZ logo, BARLI, Aquatar, nLOF, Kwik Strip, Klebosol, and Spinfil are
AZ Electronic Materials registered trademarks and AX, DX, HERB, HiR, MiR, NCD, PLP, Signiflow,
SWG, and TARP are trademarks of AZ Electronic Materials.



AZ® 40XT-11D Photoresist, FT=40 ym
L/S Linearity on Silicon @ 400 mJ/cm?

100 pm 80 um 60 pm 50 pm

Film Thickness: 40 um

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap 40 pm
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C

10 pm 20 pm 30 um
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AZ® 40XT-11D Photoresist, FT=40 um
Contact Holes (1:1 Pitch) Linearity @ 400 mJ/cm?
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Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 um
Contact Holes (1:1 Pitch) Linearity @ 400 mJ/cm?
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Film Thickness: 40 um

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist, FT=40 um
Contact Holes (1:0.7 Pitch) Linearity @ 400 mJ/cm?
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Film Thickness: 40 um

Suss ACS 300 Plus coat and Bake

SB: 126°C/ 7 minutes

Suss MA200 CC Mask Aligner/ 20 um proximity gap
PEB: 105°C/ 100 seconds

AZ 300 MIF/ 4X60 sec spray/puddle @ 23 °C
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AZ® 40XT-11D Photoresist

Lithographic Performance Summary:

Film DTP Exposure
Resist Features | Thickness| 40 um Latitude Linearity
(1:1) (nm) (mJ/cm?) 40 pm (um)
(%)
AZ® 40XT-11D | Dense Lines 40 427 98 20
AZ® 40XT-11D | Contact Holes 40 443 114 20
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AZ® 40XT-11D

Performance on Silicon at 40pm FT

30 pm

20 pm

DTP = 250 mJ/cm?

Softbake: 115°C/60sec @ 0.05” gap, + 60sec @ 0.025” gap, + 240sec @ 0.002” gap

EBR: EBR 600 for 60 sec followed by bake 115°C/10sec @ 0.002” gap

Exposure:  Suss MA-200, Broadband, proximity exposure; Exposure gap: FT+30um (70um)
PEB: 100°C/30sec @ 0.002” gap

Develop: 3x60 sec puddle AZ 300 MIF Developer @23°C
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AZ® 40XT-11D Summary

Chemically Amplified Platform

Vertical profiles on aligners

Excellent photospeed; good develop time
TMAH Developer compatible

Superior overall throughput

Superior adhesion on substrates

Superior DRIE performance, ideal for MEMS
Copper substrate compatible

Good plating compatibility

Standard wet strip process for removal

> b BB BB BB
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