wmen WmTH W2 2o Vol. 6, No. 7
1986 4E 7 § ACTA OPTICA SINICA July, 1986

b LSBT AR LU AP BB 6T
"% % WOE

(ZRMREMER) (RERZHEE &Y EF AT

& %

EETNENEEETEBIMTEHRENL, AIR40S UM XEHUE THE L5 W
FRIE RABEAELINS Hth, KBS E, ZRABRIL 8T0cm ™1, 560cm™! HF —NLIMRATH, 050
Wig 4B S Sen 1 Thorpe WHR.LIMBEUNRAFTHHE S, BRUFRALENGeORRE N E X
a=439N/m, Ge-O-Ge @ f d=129°,

il

—, 5]

W, RESARENREESUHNMRELESERER, BTHNBARE
941°C, REE LEEALREAE 1100~1200°C { il T A ZEHTRE L, FRMKEE, AE=R
W2 TH, EFERERERGASHTARREAR—FMER, THIE ERBRALE
B h BT, BRI AR R A 5 R T 3 R ¥ (migration coefficients) b ¥ A i b i L4l
ST AR SRR, WA LIZE SRR FRB RN A ER, Xd
HEMERBEMTBET — R, WA BT RRE a6 ol BT ST
5% [ &L

AXEEMERE EEF T HRBRENL (OPL) BAsbEchsE, 3 Sen Al Thorpe
By p DT R BT T AL Ge-O B i 47 IR 2 ) W B B 7] JL Ge-O-Ge &,

1. BEMERR

ATRERSEREGHENE, RITRAGEREEN o BARH MK (0.92~
1.06 Q-om, fif &% B 1500, cm?), FH[111], BE 0.24mm, 2%, P IR LT
Jeit B T HER0BRE Ab RS R BTG, BT R IRT A AR R,

RIVESFH AN ESE PP RIIHELER THEOHAEEL, KERSXR(2 3] D
BERIRE R SR DL, EREREE T, S ET AT 2N P R
Lo HAIE#R 0.5~1Toor, f 2010 B fE MR AFE TR BH AL, IRyl
2.2k'W, # iR AE 300~390°C, %4 43Bin b 50~150 V' ity B it FI th b [, & 4
AL ], (AR — EIEEEA OPA B, [ 124 b OPA HE AT (AES), O

YRS RS, 1986 F 11 A 26 H; WEBEEHY: 1986 FE1ATH
ACBE 1985 EREANEFSES LER.




73 S B 2T ShR L e 651

SRR T R I R E OPA A iy 4nit,e

2. BRAHEHMNE

AIRAERAKETHBREDIN AR K C AT ROFTHRE S 8 £ OPA KK

Far MR, AT E OPA IR T4,
Lewis™ § FX— MR L&V MR K
Pr4t s, WX 0.001~0.008, i M
AEG5% L OPA By — R4 RITE X, R
W S BT R b (48%HFH0
=1:1), BWERFAHERFRPEN OPA B ih
HARBREAPE NEALKIEERA
B, SR, X-HARMEN OPA BREHE
BREL MR- EAYEH(LE 20,
KA T M4 AT MRk, wym+
THM; THEH+aB]RE «RRAE +o-
A, o R+ P, S HEEY L
BIR &, ERRBITH F N 1.480~1.740,
IFE Y 0.003 RFIBM, HEEWE M

dN/dE

Germm

OK L

Fig.1 AESof OPA filmona
monoerysial germaninm wafer

RIIB M HNHAE Ce-OPA BRI SBIBHE, M S-MARRE T ES- ALY FimE. MM

Gea, Ge

oil

(@) Nou<No

Ge

()] N - Ny
Fig. 2 Determination of the
refractive indos of germanium
dioxide film on Ge from standard
indiees of refractive liquids

TR Now K FEESFTHE, BDTHEBITHE Na

W, ZEABROTE A S -FAeHEniR, THa
HiE, ERERS(EH2@]); YHMEEHRERNTIHES
HALRIT S W Ent, W-OPA BREAY LWk, &
HMET Ge-OPA & B ) GeO, — i T H MK, W
EARLEERDRIA206)]. RNEHMIFF AR EE
(0.830 um_ 0.62um)OPA MR, ENMNETHE
SRABEMEF A, MM E20) A WRA
i, FABRNFTHENSETHBIHBREGITHE Ny~
Ny =1.66,

3. LI5hIRBE S

AN IR-4508 BN RS0 AL M B T 6
- OPA BAmharshEST + (LA 8), NTHBER KL
SRS, EXREHRNESEREARE RSN G
TR SRR B A U MR B ER  , BT
LIGh 6% W I BY AR i TR st Rl , LU HE B b B E 45 = OPA
BRI A, RES TR, 4 EASE HRHRAL

JESEIR B3 870em ™ 560 em™ b £/ —AMSR L H, L T 560em™ i) IR i # K H
(Ge—Ge fh 43R 3h), 870cm™ KM UCH B3R (Ge-O B{WG e 3h), FEES L ILFAFHH 7=
(TeTwin)™? LW IWHE =83cm™, 7o HHEREMNIW, wun HBREFHEHEH K, #



652 7 e e e 6 %

OPA-GeO, R &, YEICIEHOR A W REMEEE] Ge-O BT MR, W MRICHH
ML BFIRKE, % L OPA B AL 4Rl ok
W5 PR H A (0-CGe0,) L™

B ETE 2.5~25 um WAL B
HE S e (~50%), AR B I 204 a2 48
HTFHAHEERAO=1.8um N=4.1), K
BHRARMEB R, FHEHRE LA KR REHA—
JE 3 204 JEL AT B S v Y, T LAk 4>
Jei AR, WETETR, OPA R4 5 =
INFHE, #E 1200~4000 ocm™ 3 B B A Wk e
o Bk, OPA-GeO, JETEMELLSF B 4L sb
BB T YRR BRI L Ah B B B, SCR B

' © O WRSEERX R E A (R 4 R

: Fig, 3 IR transmittance of OPA film on Ge (5)], 0.62um LAy OPA J7EfL 4% ot
KBS AN 15% , 1E8EH T 284 AR b, ST RFRENR RIS, R
BETRE T RIR T o7 A, Lias] R i 3
B3 R I TS AT A W ol o PE Al
K, BT GeOy H¥F F K, hAREE FHEMLSE
HORABEAT AL, B, ARSI 1%
M. FREETFHRARALERENEST
it ko

B SR TR AR B T 1 Y
i, TR R T EEE, R 2 XA
A5 D 5 40 4 8 3 R B TP Y I B AR R o B
o :

4. Ge-ORANEHuEE Fig. 4 Antzizflie;tli:;yz:f;?,t(}(;f OPA-Ge0Oy

ﬂﬁf&m%%%ﬁﬁﬂﬁ%ﬁ%ﬁﬁﬁ% - (a) Ge wafer (thickness of 0;124 mm);s -
*fgmﬁ G F B s Sen I Thorpe EAX, pg () Ge+ (OPA-GeO,) film (thickness of 0.62mm)
TR EA P AR AR 0T B‘J%lﬂi_{:, BT kR IR 3HAE B (VDOS) fy w4~ B w4
R, : =

W= (a/m,) (1+cosf), . 1)
Wi=(a/mg) (1—cosb), : (2)

I=Wi+ (4a/3m,), (3)
W3i=W3+ (4a/8my) @

Galeener %644 ST' H.L>Jfy B 45 LAY 15 JE B ME h - UR 0 Wl 20l L 0SB 45 &R OR, 43
HPHGL T B2 810, GeO,, BoFs MIRHAFLH, KB T HUA MM LR, SAMNBH
7 AX, ZIEAY) Si0;, GeO,y, Bely iy TG LI R W, X T X =R R, MAHH
I T I AL, 7 v>200em ™ SR, LW ERRIL X RE R EEE,



74 8 b T R R AR A A SR 653

7 VDOS 3t K BN AT BAGED, murftd, &L OPA BAMR Bk i#% 5 0-Ge0, 2
£, Bl RIERALR, LMK rs=560cm™ RS v—GeO, h FHUHW P %%
e (B 430~600cm™ (N M B HV BE=MEHFHP L. AREBHER « KHEZ
AL ME R, T v-GeOy, v-8i0, v-BaFy, Wa BN 5L 6 %45 1 i 4 i — it
AR s AUH 0-GeOs T, Wa HI5AMLS FE R B (B 660~11000m™ A ) 5H =
AT 5 BRI AT, 3 e IR SM MR MRS B, &L MR K OPA-GeOy BN Pa=
870 cm™ Kok th 35 I RE N Y o BT SRR B RO AL B B SR B R AT E N 9-Ge0,
FFHERE R P OHE, B, BIVE va, v BN RH ARE W, Wy fENTRM, R
QEFHRE n. HEFHR ma —ERAFTER). (), 518 Ge-O BRI K H (o) M
Ge—0-Ge FA[JLE A (0).
a=(Wi-Wim,/(2+4m,/8m,) =439 N/m,
f=cos  {[WE—W3i(1+4m;'8ms)]/(Wi+W$5)}=129°,

H AT R BB OPA-GeO, JHM X FFATH K B F T 48 7T L L %, 5 Galeener iy
v-GeO, W& W =W (EWBE), W EALREFEAHM R a=431N/m, =
128°) H A BRIF, 35 X FHEL M EH v-Ce0, ) H2—=133°0 125~ 152° #—H'?,

RO BREEEE RN e, 0ER/RN (DR, THAS W R NN % KME -
419cm™, 5 Galeoner ZELH: |- M1 v-GeO, W &g 420cm™ X HBREF, XNFH—
AW R T OPA-GeO, 55 u-GeO, REW LAALNE, ASTHLHANERNULH
OPA-GeO, i GeO, TLF 4R RA AT HLHY,

B/NS TRIBEERSMT SRXHFRNLR, HFIHEEH,
$ F X K

T1] P.N.BSen, M. F. Thorpe; Phys. Bev. (B), 1977, 15, No. 8 (Apr), 4030.

[2] X, EXak; STHFF, 1084, 8, No. 2, 129,

[3] BAR HEH L84S E» 19859, No. 2, 1,

[4] A.E. Lemis; J. Electrochem. Soc., 1964, 111, No. 8 (Aug), 1007.

5] XIFE; <L/ R», 1985, 4, No. 2, 220,

[6] V.C EE& <& I Es, (R 8 F%F, Bk, 463, 1982 &), 387,
[7] PF. L. Galeener; Phys. Rev. (BY, 1979, 19, No. 8 {(Apr), 4292,

[81 F. L. Galeener; Phys. Rev. (B), 1983, 27, No. 2 (Jan), 1052.

L8] 8], p- 1069,

£10] FAL7), p. 4295,



654 b & ¥ % 6 &

Infrared absorption spectra of plasma-anodized germanium

dioxide film on a monocrystal wafer

Liv Cau~NroNG
(Depariment of Physics, Anhui University, Hefer)

QI ZHENZHONG
(Institute of Solid State Physics, Academia Sinica, Hefei)

(Received 26 November 1983; revised 7 January 1986)

Abstract

This paper describes the anodization of germanium in an oxygen-plasma excited
by a high-frequency electromagnetic field. The refractive index of the plasma-anodized
GeO, film is about 1. 66. The transmittance of the oxide film on Ge wag measured on
an IR-450S type infrared spectrophotometer. The experiments show that infrareg
absorption bands of the GeQ, film are at 870cm ™ and 560 cm ™. The stretching constani
of the Ge-0 bond « (439 N/m) and the Ge-O-Ge bond angle §(129°) were calculated
from the infrared absorption data together with the edges of vibration bands
pradicted by the center-force-network model of S:n and Thorpe.





