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ABSTRACT With the aid of X—ray photoelectron spectroscopy {XPS$), the interaction between
aluminum deposited by evaporation and Teflon AF film has been studied. Anaiyses of high-resolution
Ai2p, Ols, Cls and Fls spectra reveal the formations of aluminum fluoride {Al.F,} and a C-O-Al
organccomplex at the interface of Al/Teflon AF. Considering a decrease in CF3 groups and an increase
in CF3 groups in the sampie of Al/Teflon AF in comparison with Teflon AF film, we believe that
fluorine in Al F, results mainly from fluorine atoms preduced from one C-F bond breaking of CF;
group. Meanwhile, the recombination hetween the produced CF; free radicals and other free radicals
leads to an increase in CF; groups at the interface
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Fig.1 High-resolution Al2p XPS spectra of Al/Teflon AF
(a} before etching(peak 1 resulting from Al oxidized; peak 2 from Al)  (b] after etching (peak 3 from AL-F,)
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Fig.2 High-resclution Ols XPS spectra of Al/Teflon AF

(a) before etching (peak 1 from oxygen in Al oxidized; peak 2 fram oxygen in Teflon AF)
(b) after etching(peak 3 from oxygen in C-O-Al)
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Fig.3 High-resclution Cls XPS spectra of the samples

(a) Teflon AF (four peaks from fonr kinds of carbon atom state in Figi  (b) Al/Teflon AF after etching
(displacements of peaks 3 and 4 from decomposition of Teflon AF and formation of C-0-Al)

o ds — g, FRELE - 15HE £ Gauss
WHl A BT eyP i 5 BT 535(0% 2) F1 539.5 eV(ig
1) 4. saTEFMGE ESEY. HH Teflon AF RERE
FEW Al RTEHEZ. BbirHEs BESCA £5aTH
PEBERK. HLAE 2 I T Teflon AF gl BHET
i1 g Al BREEARNERYFEL RE5RZM
Pk PAY AlZp SEAEAF.  ArY NS HERA Ols
RETHZAEW, E b, K7 536 #1 533 ¢V &
HRTHEIE, BESRTMEHRREASR. AhiERED
=1 Gauss 0§, H(HrT 539.1(i 1), 535.7 (v
2), 532.9 eV(ig 3) &b, Hig 1, 2 5 2a hayHIE
AL, TR ENER. #11IE Al2p #EH 9T
R, BEEBE 3 ZEET C-0-Al HE+H O1s
B, Xsf—4iFE T 7 Al §1 Teflon AF & 7w b7
T C-0-Al gi@tal &R Eprg. 76 Al BRiETER
Teflon AF MRREATERF, FHEN Al B SEH
Aty AEEERT C-O-Al Bk EW.
HFEBIEERE TR RE, LT Teflon AF
HEEHR MG Al/Teflon AF 8587 Cls i%. % Teflon
AF g7 Cls #E¥3%iE., ERWESH Gauss 2% & BF
WA (M 3a), ARt 298.1( 1), 295.5(k% 2),
200.5(1 3), 287.6 eV{ii% 4}, FRY Teflon AF FREET
FIOR AR LERE. X155 Teflon AF fy4p14
PR A E AT BRIR T A (I 4). Lk s sl
W T CFa. CFa, F-C-0, 0-C-OU R iElma.
B LR35 P PR B A 4R 3T HL 1915 518 6%, 22%, 16%.
56%. T T Al/Teflon AF 5. EESEaTHM
30 min 5. Cls ¥ a] AR & 800+ #8 (ME 3b),
SBIRT 2088 1), 295.3(# 2), 280.8(1% 3), 286 &V

(05 4), MBS ENTH 1.5%, 38%, 42.5%, 18%. Hdh
i1, 2 BB S E 3a A, REAEBLEET CF,.
CF,. WETIMHTEETEH, /1 Al 5 CF; #il
M, 6% M3 1.5%. CF, #9229 EHEF| 38%. X
WA Al BiEEE BT RHES CF ERLE - HHE
TR CF: &L, EFELAEREN Al gyl
FE¥E T CF; iy #. FAff. H CF3 1 C-F #Elr R
mrekl CF, iEEXURETCHEREL S, WTE
HRE&HET CF, ZAMEN 3, 4 MRS aER
g1 F Teflon AF fysHgll B C-O-Al TG R 5 500
fIfL IRk e T, Ak bR VA REE RS TE Al
AEfL RN ERE Al NERMEERTL TEEM N
% C-F 51 C-O-C i HE i T a8 ',

2 ] 3
CF: CF: CF —CF ——
Q 0
\.Y
m
e
L F,C CF,

B 4 Teflon AF g ib455H)
Fig.4 Chemical structure of Teflon AF
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Fig.5 High-resolution Fls XFS spectrum of the sample af-
ter etching {peak 692.1 eV from I in CF bond of
Tetlon AF and 688.2 eV from Al  F,)

EHXFEAFRAH AENETEER. L2 rERE )
g T RHRERAED. EHERHWHRE R
HMEFS ALF, H%.
3 4t

FHEHE>#E XPS kil (Al2p, Ols, Cls, Fls)
T Al f1 Teflon AF RIMHEER. £ Al Z%EPH)
Teflon AF HEH L8P, FELFEHEME Al fIEEE
REFHEKS C-F, C-O SRR, CF; ZEAHAEE—

MERTTIER CF, 1%, BETFRANEEZH %
ks, ENEFRE D CFy HHAMD, CF EHIH .
FBSEH C-O-Al FMLAMER. HF Al 1 Teflon
AF ZHE2RER, MUMET CNZOERTiy
Kt

£33

[1] Lee W W, Ho P 8. MRS Bulletsn, 1997: 22 (10): 19

[2] Wu P K, Yang G R, Ma X F, Lu T M. Appl Phys Lett,
1994; 65: 508

[3] Nason T C, Moore J A, Lu T M. App! Phys Lett, 1992
60: 1866

[4] Blanchet G B. Appl Phys Lett, 1993; 62: 479

[5] Ding § J. Wang P F, Zhang W, Wang J T, Lee W W,
Zhang ¥ W, Xia Z F. Chin Phys, 2000; 9: 778

[6] Ding S J, Wang P F, zhang J Y, Zhang W, Wang J T,
Zhang Y W, Xia Z F. Chin J ftfar Aes. accepted
(Tt EWE, 8=, 8 T, EFEM, e 88
HEEER, FRE)

(7] Moulder J F, Stickle W F, Sobol P E, Bomben K D. In:
Chastain J ed. Hendbouvk of X-ray Photoelectron Spec-
troscopy. Mingesota: Perkin-Elmer Corparation, 1992:
221

[8] Pireaux J ), Veemeersch M, Gregoire C, Thiry P A, Cau-
danoe R. J Chem Phys, 1988; B8, 3353

(8] Matienzo L I, Zimmerman J A. Egitta F D. J Vac Set
Technol, 1994; 12A: 2662

[20] Popovici D, Klemberg-Sapieha J E, Czeremuszkin G M-
croelectronic Eng, 1997 33 217


http://www.cqvip.com

