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L oF: B8 X8 matrix@ ARESE tert-butoxycarbonyl(t-BOC)718 ¥.$H phosphaz
ene, TBPE &a|ddAxlg A1L3ln BFAPIAA 2% triphenylsulfonium hexafluoroantimonate,
TPSHFA & Al£3l4Y == pyrogallol tris(methane sulfonate), PTMS & TPSHFA ¢} &g

st ARgSte SREERY 4RSS EAEE HALEo et vlHEY FY 48

shsich.

LUF @ TPSHFA & AP RA 2 AHSRE e A48 3d B848 Boltpyt /71 2

APEAAIQ] PTMS o Eqtslod AHRRE wls B £8-40] &8 dalx A=t o1

Aol

et 9 §HoE HElo] oo thE AL Eated TPSHFA/PTMS of &3 4hiray«) 7}

TPSHFA 98 AH83E wlvnh 8734 o] 588 SAssT.

Abstract : Microlithographic evaluation was done on chemically amplified positive type deep~

UV resist, which is composed of novolac resin as a matrix, tert-butoxycarbonyl(t-BOC) pro-

tected phosphazene, TBP as a dissolution inhibitor and triphenylsulfonium hexafluoroantimo-
nate, TPSHF A or mixture of TPSHFA and pyrogallol tris(methane sulfonate), PTMS as ph-
otoacid generators. Severe surface insolubilization was shown with photoresist employing

TPSHFA, an onium salt, as a photoacid generator, and such problem could be
alleviated by employing mixture of photoacid generators composed of TPSHFA and

largely
PTMS,

an organic photoacid generator. It is confirmed that the photoresists employing mixture of
TPSHFA and PTMS as photoacid generators show better environmental stability than those

employing only TPSHF A through environmental contamination experiments.
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Triphenylsulfonium hexafluoroantimonate
TPSHFA

pyrogallol tris(methane sulfonate)
PTMS

Fig. 1. Structure of photoacid generators.
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Fig. 2. Structure and deprotection reaction of TBP.
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Fig. 3. SEM photographs of coded 0.7um L/S pat-
terns formed in 0.7¢m thick PTPNS(NR/TBP/
PTMS=80/15/5) resist; softbake, 90°C for 60sec.;
dose of (a) 46, (b) 48mJ/cm?; PEB, (a) 100, (b)
110°C for 90sec.; development with NMD-W for
65sec.

& hexamethyldisilazane, HMDSZ 100°C ol 4]
5%3F Aelstgal 0.56~1.1pmo] FAZ ~H £¥

3t & hot plate ol A w33 A 71 2] (softba-
ke)dted 8oiE AAsALE. w#e Nikon A

KrF lAle]n] #lo]z] NSR 1755 EX8A (NA=
0.45) E o] &3} 11 hot plate Aol A =33 & 71
z}2] (post-exposure bake, PEB)& 712 5 NMD-
WE Abgste] @dstairt. oluf softbake?t wg
Afelel = Beo) XA Ajzte] fili w33} PEB

A -LE
ATt

Atelell oF 20~30 %2 A Ao

-

u
=

2= 9 33

vlAlEg ¥4, A eAA R PTMSvhE AL

Polymer(Korea) Vol. 18, No. 4, July 1994



BHF RS ol &3 YA E EXHE HAXES FH B84 A

23 PTPNS(NR/TBP/PTMS) #HXAESQ] 1|4
S ¥A ZiE= sub-halfmicron ©o]ste] AZ S
a2 dddls et axwt oFzte] 39 E840]
b oA wHe) g Aol vl 2] &
A AE7E U whgol glolntk (Fig. 3). 34bdtAy
Ao TFE viRoEN olH 3 HHE FE3HE

Al=g stRedl Fig. 45 BAPEAAE U
@<l TPSHFA & thxstd & we] A3k #A
Aol

7

885 20.8kYV X3@.8K 1. .88rm

834806 20.8kv x38.8x 1.4

Fig. 4. SEM photographs of coded 0.38 and 0.364m
L./S patterns formed in 0.7um thick PTPNS(NR/
TBP/TPSHFA =100/10/2) resist; softbake, 90°C
for 60sec. . dose of 10mJ/cm?; PEB, 80°C for 120
sec.; development with NMD-W for 65sec.
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Fig. 5. SEM photographs of coded 0.40, 0.38, 0.36, 0.32, 0.30 and 0.28um L./S patterns formed in 0.7um thick
PTPNS(NR/TBP/TPSHFA/PTMS=100/10/2/1) resist; softbake, 90°C for 60sec.; dose of 4mJ/cm?; PEB,
80°C for 60sec.; development with NMD-W for 65sec.
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Fig. 6. Atomic concentrations of PTPNS(NR/TBP/
TPSHFA=60/20/20) resist as a function of XPS
take-off angle : Dotted lines mean calculated con-
centrations assuming uniform distribution of each
component; (a) fluorine conc. vs. take-off angle,
(b) nitrogen and phosphours concs. vs. take-off

angle.

Table 1. XPS Analyses for PTPNS Resists

Conecentration?®
Elements
NR/TBP/TPSHFA®  NR/TBP/TPSHFA/PTMS*
F 0.7%(4.6%)" 0.4%(4.6%)
S 0.0%(0.8%) 0.2%(2.2%)
N 1.6%(0.7%) 2.8%(0.7%)
P 1.8%(0.7%) 2.6%(0.7%)

“Take-off angle, §=75" in both samples

"NR/TBP/TPSHFA =60/20/20
‘NR/TBP/TPSHFA/PTMS=50/20/20/10

“The values in parentheses are calculated concentrations as-
suming uniform distribution of each component.
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Fig. 7. UV absorbance changes of 0.3um thick
PTPNS(NR/TBP/TPSHFA =100/10/2) resist dur-
ing PEB process; (a) before exposure, (b) 1.5mJ/
cm?® exposure and PEB at 130°C for 5min, (¢) 10mJ
/em? exposure and PEB at 130°C for 5min, (d)
150mJ/cm? exposure and PEB at 130°C for 20min.
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Fig. 8. FTIR spectra of 1.1xm thick PTPNS(NR/
TBP/TPSHFA =100/30/6) resist; (a) before expo-
sure, (b) 10mJ/cm? exposure and PEB at 1307C for
5min, (¢) 150mJ/cm? exposure and PEB at 130°C
for 20min.
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Fig. 11. Effect of delay time between exposure and
PEB process on deprotection degree; dose of 10mJ/
cm?; no delay between softbake and exposure.
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