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W E:. B AT EBHUVBHOARE HgCdTe RHWERT ZnS WRBTHR. A X St HT
it (XPS) X L3k ZnS MU R AE R ZoS MBEFH Zn , S TREMEIFSFT T HE
RIFR. TRRE: BEFRBHVR ZoS MRAARFHAGHIE, REWBTR Zn, S
#UiR.
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HF HgCdTe(MCT) EM ¥, E4—HEBRELHFR L) ERINEMHI L,
HgCdTe B fkey THEE M, RARHAEE, REBERTF, SMRMARERE. 5K
XMW EES . REXRTAL, REMKS. ZnS B—FRBMLIT ObE, REH
ki, B2 HAE %M HeCdTe BHRTNRE HAF MBS . HgCdTe B4 THE
RARELFERETEK BT 90°C), BBHLFBL2HEZ 77K WIKREME, 4HE
BB EHETHRAEE RER IS EMRITCRFENA, EEEESREHERRE
B, SRRREL InS 5 HgCdTe WR MK F, MBREKE, RENESEEY
Kt HgCdTe 8844157 I BB B (8~14pm 3 2514 3% T 41 [ 51 8 JE IR JF 2928 1pum) (31,

BEFRBHBEAEBAIIIANT HgCdTe B4 T L4 19, HEBS RN FESAH (b
A MR ERESERABRT, ERITRUUR, 5wk sf 5.

A Art IR IR B ARTE HgCdTe RE LI T ZnS A RIEHKIR4E K, H XPS X¢
KRR T R ZnS FIME ST TR ZnS # B RWH Zn BF. SHFRHRELEHRE. &
W BETR ZoS BAMEFMAGH S, RENITE In. S) TR
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2.1 ZnSHEHIE
2.1.1 #HFEER
#HH R FEE ™ GDM-300B M A =GN F 1T HAEEZE: 1.3x107°Pa, ZnSH
SBF: 99.9%, PERBEEHEE. 058 /s, £KEX. lnm/s EH; HEBXETFHE#
WP E M 1999-12-16, W EI#AKB M. 2000-02-24

EE&TH: EREHAMIFRBEELS VTR (863-2.00.4); L HE KT HAB ¥ E S Y8 (98KIB430001)
LM Bk (1965-), B, ¥, BHE.
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2.1.2 ArtREBHTR

HTRESAEAE™ LDI2A NEFHREL. HAEHEZSE: 11x107%Pa. £ K18
FAr]E: 1.9x1072Pa, HgCdTe ¥ RIEE : & F 26°C(R A 11°C (B HAH BB & M
FERAR). BEMRBER, DMRIEM BB SAK. BETRLM N Art HER 400eV, FR
55mA. ZnS ¥E FI 4 BF 3k 99.5% #9 ZnS &3R04 800°C BB B IE FE & T A
2.2 XPS3£ig

X ML FREMCHER ¢ 247 # PHI-550 ESCA/SAM £ Tty FAER{Y. X 5148
W: MgKafk, D& 180W, HERE: 100eV, FEEDTRINELR: dp=5eV. PR SH#
EZRRXAHRERME CILR Cs W (B -FHRMAER 284.6eVE) FFFHE.
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Bl 145 MCT REMELK ZnS # R X HRNETHER. NEFTUEI#RET
BE& TR X SRR FREEE: Zny,, v Zny,, + S2py O, 0 Ci(0. CHEEE
REFRFETRUSHHISTR) YR LRTRGRK B TS (0 Zogaw). B8
FRiRFHMREMER O . CHiEH, REFWIHETE.
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Fig. 1 XPS spectrum of the evaporating ZnS film Fig. 2 XPS spectrum of the sputtering ZnS film
on the HgCdTe surface deposited on the HgCdTe surfce

BRI R ER AR RS H . Zn TR 2ps/o WA E % 1021.91
eV, BREN 1917, MMM N 3760, HH R Y 1.84eV, WA EHE K 100,; S T&
2p WEVEQT Jy 161.67eV , FREEN 338, MAWMBEN 720, RN 1.84eV, WA EHH
H8LT 5 In JRF LsMysMys MREKEIET K 264.1eV , [ AR BK B8 T 9 3h BE W 984.5eV.

Bl 2 9 MCT R W VTR ZnS MM X HRNA FRIER. S8 L SR, 7
u%@]%fﬁ%ﬂ‘] XPS I : Zn2p1/2 D 2112133,2 S S2p v O,y Cys u&—%tﬁiiﬁﬁkﬂé
(Znammy) > BR O, CH ARBRAHFWUFHETE.

WHEYVLRESH R . Zn TR 2ps, MR K 1021.97eV, SREEH 10545, B4 IREH
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21715, EEEH 1.91eV, BHEF N 97.7; SITTRK 2p BEREME N 161.48eV, REN
1523, P4 IRBE N 3433, X /RN 2.12eV, B E SN 100 ;5 Zn TR LiMsMys BEKE
I {E A7 8 W 263.7eV, REKE TFHShEEN 984.9eV.

£ 1 FAHYEERD ZoS TREREDERTRE XPS TRHFNER
Table 1 XPS results of the sputtering ZnS film and the evaporating ZnS film

Peak  Integral Intensity FWHM  Gauss Atom Electron
Sample XPS peak position intensity /a.u. /eV  percentage percentage kinetic
/eV Ja.u. energy/eV
Evaporating S2p 161.67 720 338 1.84 81.7 33.3 #
7S film Znyp 1021.91 3760 1917 1.84 100 66.7 #
Znmmy 2641 * * * * * 084.5
Sputtering Sap 161.48 3433 1523 2.12 100 59.86 #
7nS film Zny, 1021.97 21715 10545 1.91 97.7 40.14 #
Ingmmy 2637 * * * * * 984.9

* Not simulated ; # Not tested

F1PEETHA ZoS WEERREE TR XPS BENE, HoBRE, ¥EREUR
S. In TEMAEMEBSNTER.

Xt He 7% Bt ZnS #£5 Sgp WIERIAH2E 0.19eV,  Zngp, WWERIAH 2 0.06eV , Znmmy ML
#2E 0.4eV. ZHHEH /D, FTLLAN B ZnS S & S K Zn R TLEZM S ELMFA.

M XPS L FHM A4 O . BRI (Ss) 2p BT RN 163.8¢V, SO F +4 #F S 9
2p BB FIRBEE N 167.9eV, T NaoS A5 2 Mt S #9 2p BB-FIREREH 161.6eV ; ZnS H8Y Zn
JRF 2p T HAMEN 1022V, HAICLWER(UHZE 0.03~0.09%V 5 Zngmmy R BT 3h
BE(E N 984.5eV , 5EAXMERLERMEBHRMRE. FHHARTS G AN X EH P
InS PP SHETFEABERU 2MESHFE, In RTFELRHERLU +2 MESHFE.

Xt B R T B A K B0 ZnS A BUAKE S2p WA Zngy MR E S BT AR BRI R 45 L
HABRWABERTHETHESUENARA ; SEF. Zn EFETFHLRE L1 78
BT ZnS MERE KLU S ETFEENBERMWH B RFERE. SAKYH, W ZnS #
BPSET. InBETHMNEEHAS MR InS kEYTHAFRESHANZAR.
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Art RIS TR R A KK ZoS MBS H S KT Zn RFALENE AR -2 i +2
W, AR EERELR ZoS WEH AR REMBTR (Zn . S) VIR WEKE TR
/& HgCdTe ZLAMRM B REHL . RENRSTHBEHETIRE.

S -

(1] st EBEH R. EFRER: LSEBREFRIER () 450 BELEM, 1991
2] E&H, BEFE BHTE, % L/SPSEKREFEHR, 1996, 15 (5): 333-337.



1130 Mo OH ¥ # 15 %

(3] W44k, “ HgCdTe W BFH ZnS WM R BT R EEM”, MELZMieX. FEM2KE LEHEY
B, 1997.

M) MEARE BTRERAKRNA. 3. BB T HR, 1995.

5] BT, & F, ®EN F AIHKREFER 1998, 17 (5): 397-400.

[6] “HANDBOOK OF X-RAY PHOTOELECTRON SPECTROSCOPY ”, PERKIN-ELMER, Physical
Electronics Division, December, 1978.

[7] A%, “ HgCdTe #HMEBNFALMAMEREIEERR”, HL¥M0X. FENYR LER
Y ET, 1997

Sputtering Deposition and X-ray Photoelectron Spectroscopy Study
for the ZnS Thin Film

ZHOU Yong-Dong!, FANG Jia-Xiong?, LI Yan-Jin?, GONG Hai-Mei?, TANG Ding-Yuan?

(1. Physics Department of Soochow University, Suzhou 215006, China; 2. Shanghai Institute of Technical
Physics, Chinese Academy of Science, Shanghai 200083, China)

Abstract: The ZnS film was grown on HgCdTe surface by using the low-temperature ion beam
sputtering technique. Zn and S elements in the sputtering ZnS film sample were studied and
compared with those in the evaporating ZnS film by using X-ray photoelectron spectroscopy (XPS)
technique. It is proved that the constituent elements are homogeneous, and the deposition of
element Zn, S cannot be detceted in the sputtering ZnS film.

Key words ZnS;ion beam sputtering deposition technique; XPS; HgCdTe; surface anti-reflection
coat



