ALLRESIST

NextStep Chemically Amplified Negative Photoresist AR-N 4340

Highly sensitive negative resist for the production of integrated circuits
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Production status? routine

1 Product is guaranteed 6 months shelf life from the data of sale if stored correctly.
JE ERE 6B A T SR PR E 69 A 2 A 8 B ALOME A
Product can also be used without guarantee until the date indicated on the label
FEEREREGEILT, E & TR 2428 LA 69 A 28

2 Production status :
on-demand : Z & B R P A ZE > FRAMES - TREGARNETE > RF
EHFMRAEFEPAL -
Routine: Z&BE 2HRAZ > KB 2-48 -



https://go-nextstep.com/inquiries/ar-n-4340-quote-request/
https://go-nextstep.com/inquiries/
https://go-nextstep.com/sds/ar-n-4340-ghs-label/

ALLRESIST

NextStep Chemically Amplified Negative Photoresist AR-N 4340 ()
Highly sensitive negative resist for the production of integrated circuits r/‘

Characterization & %45 P
* i-line, g-line
Bk Bk & i-line (365nm) , g-line (436nm)
* highest sensitivity, excellent resolution
= AR, =) R T L
« good adhesion, high contrast, chemically enhanced
b &3 b A B 3 Hrk, 2 R AR AL 2% B R4F.
» undercut profiles (lift-off) are possible
TIAER TR E &, AAR TR A
+ plasma etching resistant
i &-48 E H gk Z).
« temperature-stable up to 220 "C after subsequent treatment
AR AW A T R £220°C 5 B 4 Fr AR T
* novolac with photochemical acid generator and amine-based crosslinking agent
RRAR 2 B B A8 B , UK S 2R A5 ).
» Safer solvent PGMEA
1% A 8% 2 ) R =B BT Bt B BR AR
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Spin curve of AR-N 4340
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Structure resolution Resist structures

AR-N 4340 Film thickness 1.4 um Resist structure 0.7 um L/S AR-N 4340 Film thickness 2.0 pm Resist structure 4.0 um
Process parameter Process chemicals

Substrate Si 4” wafer Adhesion promoter | AR 300-80
Soft-bake 85 °C x 60 sec, hot plate Developer AR 300-475
Exposure i-line stepper (NA: 0.65) Thinner AR 300-12
Development | AR 300-475 x 60 sec, 22 'C Remover AR 300-76, AR 300-72
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Ready for NextStep

This diagram shows exemplary process steps for resist AR-N 4340. All specifications are guideline values which
must be adapted to own specific conditions. For further information on processing, & “Detailed instructions for
optimum processing of photoresists”. For recommendations on wastewater treatment and general safety
instructions, B "General product information on Allresist photoresists”.

~AR-N 4340 & 5o J A2 S a9 S ). PT A 5o 8A S FAE AR A & AR IR BT R R L m VA S8 B

Coating

AR-N 4340

1.4 um@4000rpm x 60 sec

Soft bake (1 °C)

AAAAAAAAAAAAA

90°C x 1 min hot plate, or

85°C x 25 min convection oven

-_ Broadband UV, 365nm, 405nm, 436nm
UV exposure
Sy Exposure dose (E, broadband UV stepper):140 mJ/cm2,1.4 ym
Cross-linking bake D 95°C x 2 min hot plate, or

(+1°C) )

90°C x 25 min convection oven

Development
(21-231+0.5°C) puddle

AR 300-475, 60 sec

Note: By extending the development time, an undercut (lift-off) of the
resist structure can be obtained at minimum possible exposure dose

Rinse

DI water, 30 sec

Hardening of structures up to 300°C
(optional)

Flood exposure 150 mJ/cm?, bake 115°C, 1 min hot plate

Customer specific
technology

Generation of semiconductor property or lift-off

Removal

AR 300-76 or O, plasma ashing

Highly sensitive negative resist for the production of integrated circuits r/‘
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TCD vs. bake temperature

Reference data for process tuning

Development recommendations

Temperature °C
70
80
90
100
110
120

130

TCD (s)
20
22
24
41
80

210

Dose (mJ/cm?)
480
250
140
65
55

220

Developer | AR 300-26 | AR 300-26 | AR 300-26

AR-N 4340 1:1 undilute AR 300-475

Samples were dried at 85 °C and crosslinked at
temperatures as indicated (developer: AR 300-475).
The development strongly depends on the bake
temperature.

Above a temperature of 130 C, resist AR-N 4340 is
not developable anymore. Optimum temperatures
range between 90 and 100 °C.

K ol h: SO 85°C, Ak BB R AT B F

22 5% 7). AR 300-475

BR Y P SR URAR M B R A B ¥ M M4

BRAZ P B R 12 130°C, SEFA st 42 kA B B .

R# SRR M IR /~#90°C £100°C.
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Optimum exposure dose
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Exposure dose (mJ/cm2)

Up to a line width of 0.7 um, the linearity is in the desired range

(parameter see grafic Focus variation)

Focus variation

The optimum exposure dose for 1 pm-bars is 56 mJ/cm2

(parameter see grafic Focus variation)

Sensitivity in dependency on the bake

14

1,2 e *
E
>
=
s ¢ .
=2
°
“w
& B L

08 » — —$

0,6 t t } t t

-1,5 -1 -0,5 0 05 1 15
Focus (um)

5
1 &
4,5 \‘
~ ] N
E * AN # Developer AR 300-47 (2:1)
= * W Developer AR 300-475
£ 35 <
£ W A Developper AR 300-44
R 3 N
R &
- .
= o .
w25 i ~
- \\l 'S A
2
\-‘.
1,5 T T T T T T T T T T T T T T T T T T 1
30 40 S0 60 70 80 90 100 110 120 130
Tempering temperaturein °C

The resist achieves a resolution of 0.8 um optimal focus

adjustment REM measurement: Thickness 1,5 um, PEB 105 °C,

180 s, I-line stepper (NA: 0,65), Developer AR 300-475.

Samples were both dried and crosslinked at temperatures as
indicated. The optimum working range is between 90 and 110 °C.
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Time for complete development vs. bake Temperature stability after hardening
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The time for complete development is very short at bake
temperatures of < 50 °C, even if weak developers are used.

The developed structures are stable between 140 -160 °C,

With increasing temperature, the time for complete depending on the drying procedure (hot plate or oven).
development (TCD) is considerably prolonged. Above a Structures can be stabilized up to temperatures of 220 C
temperature of 120 °C, complete development of the resist is by flood exposure and a subsequent bake at 120 "C.

no longer possible.
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