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Characterization of Perfluorcpolymer Thin Films on TEOS
Deposited by Thermal Evaporation
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E387189 tiEHQ ofi= Teflon, Fluon, Hastaflor .22 %212 PTFE (polytetrafluoroethylene) 2, [{CF,-
CE)] o 4vH&d Feig 7k Eviolth. PTFEE detdog uj¢ A SAx e ¥z, uﬁ%
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2. Agury
2 Apola 3 $7109HE 4HA717] AF 71O E bare Si(0]3} Si), Thermal oxide (4000 A, 0]} Si0,),
TEOS oxide (2000 A on Al, ©[8} TEOS) ¥joisir} AM&Eth #2% gAY EEAHE 97 Y5 &

A AXErt A 2 AANFoR FYHUTE 8, S0, TEOS & AL HSo,4 HO,7H4W 12
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TEE §99A4 AA f718E AAT F 2848 FAET A 05%9] HF S804 5 B2 EHA
Aok A4MHAY) ZB9E Arg 0183k MFC Y Ar flow rate 7} 30scem, 200mTor, 200W oA 52 F<F
1356 MHz 9] RF BE ol-83to AAsith

E3h47] vhete] A QI35 33HE-Z Lancaster Synthesis Inc.2 HE] T3t PFDA [CF,(CF,),COOHIE
55mg o)&43te] FHAANRL Zkzte] A7 98 Kritss-G10 Drop Shape Analyzer 7} )-8 EIRIT-

Z39 83 4r1dute] A& ZAUXE Alel] YsiM 538002 Millipore Milli-Q Al2=He]
A QPArR 182MQ-em &) DI Water (34, »=72.8 dynesem)¢} Sigma Chemical Co.2%E] T-Y¢ formamide
(CH,NO, =4, » =58 dynes/em) 2 diiodomethane (CH,,, ¥154], 7 =50.8dynes/em)©] ©]-8-=ick.

A&7 238 B¢ BHAUA AR Y A A B3] o] Brle] oM #- 2B Solid
Teflon @] EHoJ A gk}t 7 2T & 7HAT Lewis acidbase 2EE ulgo s AL £ 33
o) tiF B} Be FBE @) HMM Captive drop Bl I TR $3E T HADH FRIAE
Zzte] EALlold AT 3 F 7k AR AHysteresis) S 5T,

z3rg A717] 919 A2 A4 A28 Pulsed plasma CVD AH17E AMSERCh 21F 248 Hg A
g AL V) A8 Al 2= g 7HE T8 source, gas line, chamber 2 T8I ZALE T
&g} gasdistributor 2] 5432 27 HaA Teflon F ALO; 2 A ZHE gas distributor 7} o]-8-FUTh

3y Baoldue BUdY 2 ®YU AAVE #@53b] 9lskd AFM(Atomic Force  Microscopy,
Autoprobe M5S, Park Scientific Instruments)®] AHEHATE TF AHR Rl FAE B 989

VASE (Variable-angle Spectroscopic Ellipsometer, J.A. Woollam Inc. VASE)7} AREE 1ct.
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Figure 1. Optimized experimental condition () Source temperature, (b) Line temperature, (c) Chamber temperature, (d)
System base pressure.
A AR gule ARdE TY 2L 4 Fule LETFUM P 2L BRSO PF HEE B

Z2HzE Holx= 2N FUHAct Figwe 1 & B3 A7)Hbeke] F30] source 7} 200°C, gas line ©) 150°C,
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chamber 7} 120°C, base pressures 7} 9mTor & FAE 49 7HY 2 AFE Yepd g BEth 38 34
AFZT o dy FHOZE o] 242} 20 B4 AAIEATk Ed AHS-E Teflon ¥ ALO, gas distributor 301 4]
Teflon distributor 7+ T =%k A28 JEMIUTE ©]& Teflon distributor 9] out-gassing H= %ol o 27| W&
oz gz,

g

ZNHE A7) dg &4 2 A2 FEANT sig 38 ALst Sio, % TEOS € ¢ & 44
o) o AREZo] ~50 wigro g yepgrh a2y £3 frHEE SR F A4z JdE B
ol gk ARzl Figure 20 YER} gith o] 3 AHel” TEOS oA 7Hg &2 AAET0] 54
S0tk Teble 1914 olgA EAE HAEFA] doleE 7In ZHzke]l AN ohqA] Fho] Lewis

acidbase ZEE nigo 2 ALTE AL
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Figure 2, Static contact angles of liquids on sample surface, W : water, F : formamide, D: diiodomethane.

Sample Name Total(N/cm)  Disperse  Polar id  Base
wet Si 3229 388 04122 00723 05673
wet SiO, 2925 2407 585 5015 . 134
wet TEOS 29,64 2502 4821 2586 2065
dry Si 2038 1724 3135 04858 5057
dry S0, 14,55 1217° 2373 565 0.2491
dry TEOS 104 9766 06318 4075 00245

Table 1. Calculated surface free energies and params#s-= based on Lewis acid/base theory.
o] digr Boh B ARE ¥7] YA $AE7 2ol o]Fo] Mok Figwe3 ol WAz FH7}
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Figure 4. 3D-AFM images (3x3 m’} of {a) wet cleaned (R, ~1530 A, R.-=184A), {b) after PFDA deposited {Ro~1280
A, R, =8244), (c) dry cleaned ( R.,=1060 A, R, =115A), and (d) after PFDA, deposited {R,,=1060 4, R, =864 4) on
TEQS substrate,

VASE & o8¢ 9 Wete] Sl Sk Tble2 of el gk AR ulE) A0 o8

2jZ}ol gol dolda 53] TEOS o %4 7FF Bo) dof wrh 714 & HEZE Holy AT &
23 TEOS Aol 71 Bol Fakslo] itk

mf{g """ «msﬁﬂ 555 of deposited PFDA
— : Wd 810,  Thickness 16:9‘”“‘&“
wet-SiO, 3902 A o8 A 3108 A
wet-TEOS 1023 A 977 A 7796 A
dry-Si 4877 A
dry -Si0, 3954 A 48 A 2408 A
dry -TECS 1931 A 89 A 18300 A

Thickness of etched SiQ, and deposited PFDA on sampie stubstrates.
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