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NextStep Medusa 82 silsesquioxane based e-Beam Resist Y
High-resolution, etch-stable, negative tone, HSQ compatible resist V. 4

& ol A
AR-P 8200 % 7, & /X 3£ Medusa 82, % % 1= ¥ A% 4 (silsesquioxane) & & & T & #% .7 (negative tone EBL resist). #2/&4HSQ
resistiads, Medusa 82 A A & H R T HE, K 5D ER BB L WIEAZ P F1E2. Z i S BATA:

SX AR-N 8200.03 | SX AR-N 8200.06 | SX AR-N 8200.18 | SX AR-N 8200 .18 £ oo PH LA
Film thickness@4000rpm | nm 50 100 400 BHMHm % 18=18 %
Resolution best value nm 10 13 20 & S b 7
Contrast 5 e E:: zi
Flash point °C 38 o B 4 7
Storage 6 months °C 8-12 FR KPR E
2R e
100 ml /# @4-8i8: hEEH
250 ml /4, O 1#8: eames
1 L/# (BATY 2B NEA)

KT ORTREF & RH M.
(Somwun ) (S xesw] [ S zscHsmx |
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https://go-nextstep.com/inquiries/ar-n-sx-ar-n-8200-quote-request/
https://go-nextstep.com/inquiries/
https://go-nextstep.com/sds/sx-ar-n-8200-ghs-label/

NextStep

Medusa 82 silsesquioxane based e-Beam Resist
High-resolution, etch-stable, negative tone, HSQ compatible resist

Characterization
. high -resolution e-beam resist (10 nm)

= BT B R T R PR g Hr B ST i 10nm.

» etch-stable resist structures available in three film thicknesses
FARZNRENAE Z, ZAE R E S E E
« comparable to HSQ, but higher process stability, easier to
remove, considerably higher shelf life
B AHSQAZ WA A1E T, 0] 55 KR BRA R & 4R
» sensitivity is increased by a factor of 20 if an additional
tempering step is applied
¥ hn R AR I O B VT 32 5 AR R 2 201%
« silsesquioxane dissolved in 1-methoxy-2-propanol
EBRA A B F BIREE EA R =B F Bk (PGME)
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Medusa 82 silsesquioxane based e-Beam Resist Y
" Ready for NextStep High-resolution, etch-stable, negative tone, HSQ compatible resist 4

SX AR-N 8200 series spin curve
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NextS tep‘

Structure resolution

Medusa 82 silsesquioxane based e-Beam Resist
High-resolution, etch-stable, negative tone, HSQ compatible resist

11 nm structures
produced with

Mag= 3202KX WO TOmm | SX AR-N 8200.03/1

Process parameters

Resist structures

200 nm EHT = 5.00 kV Signal A = InLens
WD = 3.5mm Mag = 132.90 KX

100 nm bars with
Date :14 Sep 2018 X AR-N 82 06/1
Time :11:43:34 MC 2 S 8 Oo 06

Process chemicals

ALLRESIST

Substrate
Soft-bake
Exposure

Development

Si 4” wafer

150 "C x 10 min, hot plate
Raith Pioneer 30 KV

AR 300-44 x 90 sec, 23 'C

Developer
Thinner
Stopper

Remover

AR 300-44

AR 600-07

DI water

2n NaOH, BOE
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https://go-nextstep.com/product/lithography-materials-ancillaries/litho-process-chemicals/developer/ar-300-44-developer/
https://go-nextstep.com/product/lithography-materials-ancillaries/litho-process-chemicals/developer/ar-300-44-developer/
https://go-nextstep.com/product/lithography-materials-ancillaries/litho-process-chemicals/thinner/ar-600-07-thinner/

NextStep

Medusa 82 silsesquioxane based e-Beam Resist
High-resolution, etch-stable, negative tone, HSQ compatible resist yf, p

Process conditions

This diagram shows exemplary process steps for resists of SX AR-N 8200 series. All specifications are guideline
values which must be adapted to own specific conditions. For further information on processing, # “Detailed
instructions for optimum processing of e-beam resists”. For recommendations on wastewater treatment and
general safety instructions, # "General product information on Allresist e-beam resists”.

7~ SX AR-N 8200 series [ £ 5 72 2 H 49 5o ). PTA 28 A 2 F AR 4 RARRA IR E R FAa AR

Coating a—— SX AR-N 8200.03 | SXAR-N8200.06 | SXAR-N8200.18
S 50 nm@4000 rpm 100nm@4000 rpm 400 nm@4000 rpm

Soft bake (= 1°C)

150 °C x 10 min hot plate

e-Bean exposure Raith Pioneer, 30 kV

dose (Eo): ‘"_ 1,300 puClcm? 2,000 uC/cm?
Hard-bake To enhance the sensitivity 170 “C, 10 min, hot plate
(optional) 60 pC/cm? 85 uC/cm?
Development JL4LLl 1L i

(21-23£0.5°C) puddie T AR 300-44, 90 sec

Rinse DI water, 30 sec

Customer specific

technology

Removal 2n NaOH

Note on stability: Liquid Medusa resists are stable for up to 6 months if kept refrigerated at least 8 - 12 "C.

Coated substrates can be stored under normal conditions and processed without any loss of sensitivity or

resolution even after several weeks. Current studies show that irradiated substrates can be processed even after

21 days without significant loss of sensitivity.

7% 2 M Medusa 8227 4 % £8-12°CH 55 T4 A R 4618 A . [AA & & M 42 AR b 8 B 0L T3 T 445 34K page 7
R AT Z A, B ATAT BT, SR R AT RA B LUK E & -FRE.



NextStep Medusa 82 silsesquioxane based e-Beam Resist i
High-resolution, etch-stable, negative tone, HSQ compatible resist V/‘

Processing instructions

The sensitivity changes in dependence on the acceleration voltage. While 1300 uC/cm? is sufficient at 30 kV, this value
increases to 4000 uC/cm2 at 100 kV. Figure 1 shows the corresponding dose scale (90 s AR 300-44, 23 ‘C). Recommended
are development times of 60-90 s.

Medusa 829 # gk & € [ %1 A 69 hn ik & R B 8. ik & B A30KVEF 2 % 41,300 uC/cm? &9 | 2 ; /£ 100kVEF A % 3% /e 4,000
uClem?. £ TF B 1% K R B LE £ T B# 69 48 R (B # AR 300-44, 23°C, ## 1 4] 60-90 sec)

Figure 1: Dose scale (400 — 5000 pC/cm2) Medusa 82.
Resist: SX AR-N 8200.06/1 - 100 nm; coating: 60 s 4000 rpm;
soft-bake: 15 min @ 120 "C; exposure: Raith Pioneer, 30 kV;
development: 90 s AR 300-44; 23 "C; stopping: 30 s DI water

*0m 1,04 A\
Also, AR 300-46, AR 300-47 and AR 300-73 can be used for 0.8+ —=— AR 300-44 [0.26 N)
development, but the different developer concentrations ‘ A R R
affect the required development time and the dose. AR 300- 0.8+
44 results in a contrast of 4.7 at a required dose of 690 g )
uC/cm2, while AR 300-73 results in a contrast of 4.6 at a 0.4+
required dose of 785 uC/cm2 under otherwise equal )
condition 0.2+
28 %7 AR 300-46, AR 300-47 % AR 300-73 % i& A A2 & & R 5, )
BT % BAH W R BOBR LA 2 8 3 i . & B 288+, AR 300-44 0.0 ! ' v - - . ' - )
BA% 2 U o 5 690UC/CM2BE, 3 1 e i 4.7, 72 318 4 3 —HE 000 9% 10 2000 200
F.2AAR 300-7381 %, & i 4.6 3 vk 7 A1 % 785 uC/om2 49 5 S ps el il

=

= Figure 2: Influence of developer concentration on contrast and dose P22¢ ®



NextStep

Medusa 82 silsesquioxane based e-Beam Resist
High-resolution, etch-stable, negative tone, HSQ compatible resist

To increase sensitivity, a post exposure bake may be required after irradiation, which
increases the sensitivity the increases by a factor of 8 at 100 kV and even by a factor of
20 at 30 kV. In addition, also the contrast is increased.
¥ Ao G AR M5 3 B VT 38 AuMedusa 8289 SRR . /£ 100KV An i & R, Bk S AR o VAR AR BE T 4% AL RK,
JE 3G #984%; F£30kV AU Ao 892018, T B 324 R B B 1 T AR 89 82 1L

D/D,

Figure 3: Influence of post exposure bake temperature on the dose.
Resist: SX AR-N 8200.06/1; coating: 60 s 4000 rpm; soft- bake: 10 min;
exposure: 100 kV; post exposure bake 10 min; development: 90 s AR
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Dosage 100 kV [uC/cm?)

300-44; 23°C; stopping: 30 s DI water

ALLRESIST
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Medusa 82 UV silsesquioxane based e-Beam Resist
NextStep b . : ) V 4
igh-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible ",‘

& S A

AR-P 8250 %4 71, &5 3EMedusa 82 UV, % & 1% F A 4% 44 (silsesquioxane) & A & F k% M. 7T 7€ F % (EBL), #& % s 42 (EUV)
B M (DUV) TR L. #34HSQ resistia i, Medusa 82 A A B4t f AR T, K 5% %F!?Bﬁxf— 6 15 B & 4% 4525,

FEenF 5 BATA:

SX AR-N 8250.03 | SX AR-N 8250.06 | SX AR-N 8250.18 | SX AR-N 8250 .18 £ oo PH LA
Film thickness@4000rpm | nm 50 100 400 BB % 18=18 %
Resolution best value nm 15 15 20 & S b 7
Contrast 8 e E:: zi
Flash point °C 38 - 5 4 7
Storage 6 months °C 8-12 FRRPE &
2R e
100 ml /# @4-8i8: hEEH
250 ml /4, O 1#8: eames
1 L/# (BATY 2B NEA)

KT ORTREF & RH M.
(Somwun ) (S xesw] [ S zscHsmx |
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https://go-nextstep.com/inquiries/ar-n-sx-ar-n-8250-quote-request/
https://go-nextstep.com/inquiries/
https://go-nextstep.com/sds/sx-ar-n-8250-ghs-label/

Medusa 82 UV silsesquioxane based e-Beam Resist
NextStep i . : ) v 4
igh-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible 't,‘

Characterization
» high-resolution e-beam resist, also sensitive in EUV (13.5 nm)

and DUV (250 nm) range
= BT LB T R P, 8 T #4048 % 4 (EUV 13.5 nm), ik % 4t
£ (DUV 250 nm) F B &

« comparable to HSQ, but with by a factor of 20 higher sensitivity,
easier to remove
B AHSQAZ 8RR B &5 #2045 L B 5 K TR

« considerably higher shelf life
B8R H IR

» silsesquioxane and acid generator dissolved in 1-methoxy-2-
propanol
B2 RAY B A F B R E AR BA R =B T B (PGME)
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Medusa 82 UV silsesquioxane based e-Beam Resist o
s High-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible

SX AR-N 8200 series spin curve
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NextStep

Structure resolution

Process parameters

Medusa 82 UV silsesquioxane based e-Beam Resist
High-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible

200 nm bars, written
at 100 kV with
SX AR-N 8200.03/1

Resist structures

Process chemicals

Medusa 82 UV
structure with
higher sensitivity

ALLRESIST

v 4
V. d

Substrate
Soft-bake
Exposure

Development

Si 4” wafer

150 "C x 10 min, hot plate
Raith Pioneer 30 KV

AR 300-44 x 90 sec, 23 °C

Developer
Thinner
Stopper

Remover

AR 300-44

AR 600-07

DI water

2n NaOH, BOE
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Medusa 82 UV silsesquioxane based e-Beam Resist

V 4
High-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible V’i

Process conditions
This diagram shows exemplary process steps for resists of SX AR-N 8250 series. All specifications are guideline
values which must be adapted to own specific conditions. For further information on processing, # “Detailed

instructions for optimum processing of e-beam resists”. For recommendations on wastewater treatment and
general safety instructions, # "General product information on Allresist e-beam resists”.

7~ SXAR-N 8250 series [ & & fA2 2 S 69 §apl. FTA 580k S A A AR H AR BRI BLE BOR o A 30 5
SX AR-N 8250.03 SX AR-N 8250.06 SX AR-N 8250.18
50 nm@4000 rpm 100nm@4000 rpm 400 nm@4000 rpm

Coating

Soft bake (= 1°C) 150 °C x 10 min hot plate

Raith Pioneer, 30 kV
60 uC/cm? 85 uC/cm?

e-Bean exposure
dose (Ep):

Post exposure bake Post exposure bake can be omitted since no further sensitivity

(optional) increase is achieved.

Development )
(21-23+0.5°C) puddle AR 300-44, 90 sec
Rinse DI water, 30 sec

Customer specific
technology

Removal

2n NaOH

Note on stability: Liquid Medusa resists are stable for up to 6 months if kept refrigerated at least 8 - 12 "C.

Coated substrates can be stored under normal conditions and processed without any loss of sensitivity or

resolution even after several weeks. Current studies show that irradiated substrates can be processed even after

21 days without significant loss of sensitivity.

#2521k Medusa 8287 t% A4 /£8-12°CH 3% T, AL HA IR A 618 A . (LA & & £ R AR b £ B 7 B DU T A% 7T 445 K41 page 15
R AT Z A, B ATAT BT, SR R AT RA B LUK E & -FRE.



Medusa 82 UV silsesquioxane based e-Beam Resist
NextStep b . : ) V 4
igh-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible 't,‘

Processing instructions

Medusa 82 and Medusa 82 UV can both be processed under similar conditions (annealing, development, removal), but they
differ with respect to their sensitivity. Resist Medusa 82 UV contains a photoacid generator to increase the sensitivity and is
already 20 times more sensitive if normal process conditions (without post exposure bake) are used. This is especially
important fUr sensitive substrates which might be damaged by an additional heat treatment. Fig. 4 shows a comparison of
both resists at different acceleration voltages without post exposure bake:

Medusa 82s#zMedusa 82 UV # 42 2 H gL, e M5 Ba %, KR 5. £ 2 F B A 78 E. Medusa 82 UV &) By 4 hsk & A& £ &
BRA ) —AERE A MR ETHE20E. SEFEHBESRRGEAREFTER, THLABRELE Y SRERRET. TE4AMENR
) 5 S Wk 14 B BOR FB) huik & R 69 th k. Medusa 824 # ¢,Medusa 82 UV % 4% &.. £ T B hwik & & %30kV; 4 T & %4 100kV.

1,0 4
1 ,0 =) B 2 o . e »
- 0,9 o”
0,8 4 08 -: ! = without PAG
‘ 0,7 - ® 1% PAG
p "
i 0,6 4 T
" —=— without PAG =
o -~ 1% PAG Q 054
~ f) -
(@] 0,4 4 0,4 4 @
0,3 4 o
0.2 0,2 o
F 0,14
. 1 =
0,0 o v v v o
''''''''' T T T 1 0,0 Y T v T v T v T - ’ v T v T v T
20 40 60 80 100 500 1000 1500 2000 0 500 1000 1500 2000 2500 3000 3500 4000
Dosage 30 kV [uC/cm?] Doseage100 kV [uC/cm?]

Figure 4: Comparison of the sensitivity of SX AR-N 8200.06/1 (blue) and SX AR-N 8250.06/2 (orange); on the left side at 30 kV, on

the right at 100 kV acceleration voltage. Development was performed in AR 300-44, 90 s, 23 "C and without post exposure bake.
page 16



Medusa 82 UV silsesquioxane based e-Beam Resist
NextStep Hiah . : ) v 4
igh-resolution, etch-stable, negative tone, for EBL EUV & DUV, HSQ compatible r’, 4

For Medusa 82 UV, an additional tempering step after exposure does not result in a further increase in
sensitivity:
¥ hoBE 45 B R 32 5 Medusa 82 UV#g L R, 4» T B 5

0,9 +
0,8 -
0,7 4
0,6 -
S 054 —&—0,00% PAG, PEB 180"C
| ® 0,25% PAG, PEB 180°C
ol 4 1,00% PAG, PEB 180°C
034 /. v 2,50% PAG, PEB 180°C
0,2 - 4
0,1 -

0,0

0 500 1000 1500 2000 2500 3000
Dosage 100 kV [uC/cm?]

Figure 5: Combination of post exposure bake and photoacid addition

page 17



