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10 nm/min'*) ) ; BEVP AL TR AR B & H i TR AR HF RS 2R &2 M A A %)
M BFEABBEREMH—ZW HF RHEE, G, DHERAFSHEER(LPCVD) ML S HE  H
RHTE 575 ~650 CEM, P M Na* BRI R ERITH; 2 Cr/Au BEE SRR, UUSGEL R A
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WS, HEGRDCZIBRE N SRR EERRAN RITEMFTE, AL ERRARLZBE, 7 HF
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BB R R .
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1.5 WA

KRR BRI E N b, B AL R — € BRI, 7 90 CHtT, AR ERIMTRE
100 s/STEZE IR TR A HF Phl i oh Z 8+ a 8 18], A3 B 2 o % BE e 10F 21 Tk 0 ) 221 i ok

2 HR5ITHE

2.1 BXkwiE
e B i Bl A& BR LR AN F s

COOH

(0] ﬁ HOOC COOH

HO—C x—cC
| [ o . He—gH—cna ——— HOOC COOH

C

# Il 0 HOOC COOH
0
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(0] hyperbranched resin

COOH
epoxy resin E-52 hyperbranched photosensitive resin

Scheme 1  Preparation of hyperbranched polyesters modified with epoxy resin
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WA RSB AB A R i — S MBS 9 2 T &, 3 R AR 19 2 HE AR A0 UIR J5 B BE BE . 3R B
Mot G BAR AL BRES 0 GPC B AN 1 FrR , RME 4 FIHE N 3 588 g/mol, 7+ FE MG D=1.59,
M RTRR MBI FRE R 1 905 g/mol, 5+ THAME D =1. 98, ¥HERY AR IS E TR
BemE B FREW AT HIE 1 1%,
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Fig.1 GPC curve of epoxy modified Fig.2 Plots of gel yield of the photoresists vs exposure time
hyperbranched polyesters 1. Unmodified polyesters; 2. Modified polyesters
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2.3 A

XPS artrRHI(R 1), FTARE R BB EER R SRR, IR DB Ca® 1 Mg
B,

5 HF RIEAG AR ERMELT MNHSBERBEES B T/K, MAMLS Fd 5k
BAETK, BRI 8 SUMBTELTE K P IE MR R FIAS IS b 200 76 21 b i U AR i BEL S 3 38
A%, FIA R B HE A8 AN A R 800 109% HNO, BR 10% HC1 41 A 2 h R i A e 20 e
BRER BT T ZI0h S50, 20 A AN B 58 A 20 hod B ([ 3) AR (b T LIE B, 7 HF S RAR RIS
GUF AR HNO, 5 HCL AT PAS 2 SRR AR &, 1 HNO, 1 HCL % 21 o 3 FF A4 5% i 22 Bl R K
Z\th R E HF BR8N miseg hn, Wi B HF SRR 8ok, 2 R a9 sk, £ HF R4
BUH 40% B, BB A PR A 2 E FE 1T 35 wm/min,

®1 HEFEAHTRAERSR
Table 1 Elemental composition of the glass plate

Element Area( CPS) Sensitivity factor Percentage/ %
Si 1 500 0.893 16.23
Na 610 0.334 17.65
(0] 5 800 0.914 61.33
Mg 150 0.426 3.4
Ca 500 3.48 1.39
2.4 W

H AT, AL R HIVE T2 S8 SU-8 S 21, {H R38BT B 4 3K (40% ~49% ) HF ¥ i () it
Pttt AR5 ,50 ~ 100 wm R BEREGEH AT 3 min EMNBBREBE , B4 FR A AR RREE T H
HHEZBHBETE o (HF) =40% #) HF B0 7= R A0 i8] P10 P AR B v LS I e 2 e HE AR 60
JEEIEE , 48 150 X 220 o V0 S o P, S K B B VR IBE BT URD . #E 500 r/min BE ¥ FEL ARG 3 T MR R A B E W
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Fig.3 Eiching rate of the glass plate vs the Fig.4 Time of the mask film resisting to float up in
concentration of HF in the etching agent 40% ( mass fraction) HF etching agent vs spin rate

1. HF; 2. HF + HNO; ; 3. HF + HCl

40 ~50 um,7E w(HF) =40% {) HF R 50 IF B AIE &8 6 min,
2.5 HHWMAR
- I XA RERROE A RE B H A2 B, AR R A BR O, R m (HF) : m (HNO, ) : m (H,0):

m(NH,F) =1:3:6:0. 74 B ZI0h, H o HF BRE2HCN 10% , ZIBR 21 E R 4 pm/min £4,
B S5 AZIhBE S 10 min AT SRR Y2 B E, B Sa FIBRECHEERL T R 500 wm BB, 56
IR FRMTAARHRRE, RN 50 wm, B EM B ER T 20BN S ER, B Sc fM5d K
A SaZ) ik FEZI I A R SR, I Sc RER, 2R ER 0], RN 38. 8 wm, B 54 KRB, B 2 i
T 100 pm, tEAREI B2 T 29 60 wm, 7= 88 ) Z0 0k A9 IR N 5 % ZI A #E AR 5 g S R T R 4 B
B, MHEEENTSHEEAEN TR ISR, W BRI MARAOLEHRE £ 5,

B5  SeZI IR 2 ph g b R B

Fig.5 Pictures of etched patterns of glass plate with photoresists as the mask

a. Optical picture, line and space 500 pm; b. Optical picture, space 50 pm, the patterns of photoresist-mask was
formed with a quartz mask; ¢ and d. SEM pictures of the fractue of etched glass plate
The etching agent:m( HF):m( HNO; )}:m(H,0):m(NH,F) =1:3:6:0.74
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A New Photoresist For Glass Etching

WU Wen-Qiang, KE Xu, HUANG Ye, WANG Yue-Chuan”
(State Key Lab for Polymer Materials Engineering, College of Polymer Science and
Engineering , Sichuan University , Chengdu 610065 )

Abstract Photoresists made of hyperbranched polyesters modified with epoxy resin were prepared and used as
glass etching mask. Photo-reactivity of the modified hyperbranched polyesters, resistance of the mask to the
etching agents composed of HCl, HNO, and HF, and the glass etching were studied. Adhesion of the mask
film to glass is improved by the hyperbranched polyesters modified with epoxy resin. Sensitivity ( T; .,) and
contrast(y,,) of the photoresists are 2. 7 s and 2. 8, respectively. The wet etching agents made of HF, HCI
and HNO, exhibit high etching rates( =35 pm/min). Photoresists made of the modified photo reactive hyper-
branched polyesters were photo patterned and were used as the mask for glass etching. Clear etching patterns
on the glass plates with line width of 50 wm were prepared. Etching depth over 38 pum was also realized.
Keywords glass etching, photoresist, mask film, hyperbranched polyester



