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Abstract

Abstract

Xiangliang Fu (Solid electronics and microelectronics)

Directed by Prof. Li He

The fabrication of Infrared Focal-plane Arrays (IR FPAs) with increasing formats' and higher quality
requires HgCdTe (MCT) material of lower cost, high quality, larger area and good uniformity. While the
molecular beam epitaxial (MBE) technology for MCT on alternative substrates provides the merits of lager
area and low cost, it has become the main technologic choice for processing device with lager formats. Due to
the large lattice-mismatch of 19.3% between Si and CdTe or 14.5% between GaAs and CdTe, Large amount of
misfit dislocations are generated at the interface between substrates and epilayers, which will greatly impact on
the performance of FPAs. Furthermore, Due to the increasing area, and more complexity of pretreatment and
growth process, surface defects of different types appearing in the MCT epilayers, result in the degraded
device performance.

The main purpose of this article is to study the growth processes for CdTe buffer layer in attempt to
reduce the density of dislocation and surface defects and to improve the uniformity including crystal quality
uniformity, surface morphology uniformity and composition uniformity of HgCdTe epilayer.

By experiments on various lattice mismatch systems, the large lattice mismatch, which increased surface
energy, was found to be the main cause for twin formation, misfit dislocation and threading dislocation. In this
article, the different processes of depressing twin formation, misfit dislocation and threading dislocation have
been compared and discussed, by using different technique including low temperature CdTe nucleation, low
temperature ZnTe initial layer and misoriented substrates. Experiments showed that low temperature CdTe
nucleation could decrease the energy at GaAs/CdTe and ZnTe/GaAs interface, twin-free epilayer could be
obtained, but was not effective on dislocation suppression; low temperature ZnTe initial layer could
simultaneously suppress the twin formation, misfit dislocation and threading dislocation; Introduction of
misoriented substrate could resulting in reducing energy at Si/CdTe, subsequently dislocation suppression was
enhanced, while it was not effective on GaAs/CdTe. Then, the optimal procedure of CdTe growth on GaAs and
Si was discussed. The relationship of FWHM and etch pit densities (EPD) was experimentally obtained on
CdTe/Si and GaAs/Si with optimal growth procedure.

A series of As-grown Si/CdTe epilayer was treated with Rapid Thermal Annealing (RTA), and the
improvement of crystal quality was confirmed by the decrease of X-ray rocking curve full width at half
maximum (XRDC FWHM). Surface defects related to evaporation were found on the samples treated by RTA
procedure with over-high temperature or over-long time. Rapid Thermal Cycle Annealing (RTCA) was then
applied to samples of As-grown Si/CdTe, improvement in crystal quality was confirmed, and no obvious

evaporation was found on the surfaces.
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In this work, the relation between substrates or growth condition and various defects on CdTe and
HgCdTe were studied by using scanning electron microscopy (SEM), energy dispersive X-ray fluorescence
spectroscopy (EDAX). The origin of several surface defects observed on CdTe and HgCdTe was clarified. And

the methods of defects suppression were also discussed.

The method for large-area spatial mapping of surface defects on epi-wafer was presented in the article.
The spatial mapping of surface defects density on 3-inch CdTe and HgCdTe wafer was obtained and the
distribution characteristic was discussed. FWHM mapping was performed on 3-inch CdTe and HgCdTe
epi-wafer, and the result showed that non-uniformity of CdTe thickness was responsible for the non-uniformity
of CdTe FWHM. A predicted deviation of FWHM on 3-inch CdTe wafer with different central thickness was
presented when the thickness distribution was introduced. Also, the composition distribution was presented

and discussed, it showed good uniformity.

Keywords: MBE, HgCdTe, alternative, uniformity, dislocation, surface defect
Author: Fu Xiangliang

Advisor: Prof. He Li

Finished date: May, 2008

Word number: 45,000
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2.2.1.1 B BEA XA FHENERASR
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F(KDEIRFR, HTE 3 IR LT F(hkDARE)F 7,

T FOUD P 2% owny = 0B, P = 0 (9. 3)

F(hk) B EERGR T i 4644, B R Frashss. BB FHEy a0, kg X
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LR UL, (A — N EE —E L FIEE, P ARYHENSHEEE R A+ d
MUBERX .
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MR EAR S S MARK R —FME. Bk, S— R0 RIS EE F1
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AT, ATRAR R R
Adsin@+dcos@e A =0, AO=-tanOeAd (2.4)

HHe ] L, SRR R — XS R ST 8 BE d &4 T Ad FARLGRT, fifrsg f 6 A
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SRR a, ERERINELTRENMME, AT, e SRt
4, (Rocking Curve). IEITXSFRRATH FIAEXT FRAT SRR th 4R I 2, AT LLsE B bl b
JERTEHA A R TC . AARINTR . IRl (IHFRE. BB AMEEEE NS5, Fr,
EH X ST B0 1 # BB ) F R AT U LB, T4 AN SR R T B 5 AT
Wro 2R 1.1 FUH T 4 SR A1 AE Vo FSEAr 1 2 305 U 2 2 iR 2 ), AT 94 o 4 51T
A SRS RIS T IR PE AR S S 3 7

R 11 A RIS E R 1E 2 SO0t WA 2 i £ 14 32 o

Material Effect on rocking L
Distinguishing features
parameters curve
_ Splitting of layer ) . .
Mismatch Invariant with sample rotation

and substrate peak
Splitting of layer

Misorientation Changes sign with sample rotation
and substrate peak
Dislocation Broadening invariant with beam size
Broadens peak . ] o
content No shift of peak with beam position on sample
) Broadening may increase with beam size, up to mosaic
Mosaic Broadens peak . i . o
, cell size, No shift of peak with beam position on sample
Broadening increases linearly with beam size, Peak
Curvature Broadens peak ) . ) o
shifts systematically with beam position on sample
) o Different effect on symmetrical and asymmetrical
Relaxation Changes splitting

reflections

Affects intensity . o ) )
Integrated intensity increases with layer thickness, up to

Thickness of peak, Introduces 7 i _ )
. . a limit, Fringe period controlled by thickness
interference fringes

Effects vary with

Inhomogeneity Individual characteristic may be mapped

position on sample

BOPEE X R ST R RN B

=HT5} TAD (Triple axis diffraction), W RIFRY = fATH « X S48 XS 47413 48 F 1
TR G, W LRI IR d AN M BU SR, B EWALD BRIFA R, T
X e = AT CNTERE MR S . TRINBS Z BUIB 0 T — A~ B A0 B 3t e SN 58— o ik
BN = RAIEA AR, SO RAEER AT A =, X = Ak A BE

(channel cut) f4k. B 2-7 ik = RAT5 LA E .
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H=2 BRAEK LR CdTe ZiHEMEING T2 R ZIEN

T 555 5 B R F] HeCdTe ST /2 A AR BRI b AR BT Al SR O 28 . o8 AL A
S 2B, AR AERE LK RS E ST RL HeCdTe HZEM R, BNEAK
HeCdTe (A2, P& R FHRAME. WEFRIMEEHAMATLERARKER, BEHLMERT
EP A, KRS, RIEAR RS L KIE R SRR AR RS, T
B AHAEKSS HOB KT, HAM AR ALK 2 R R AL 450 LB A AR B85 R Ak
FEJRFEAR 21N s e R R A AR K T SR R R R BC R AR 1 T AT e

AR MR T B Z B AT R SAMEZ R E AR ERBBAT, BREEF MR
M7, MEIZERE L, BRRART| R K REAHE: PR AR &M, REERE
MR R R SRR A I, HE— DI R R TR S R R R R . WL ETANRAR
45 BIBEHT TR, B ERER CdTe B2 . EFEERININE T ZT7EBIEOCTe
HEMRERZ . @inTe REVIHE . OWETINMRMA, KESHITRTXJIMERKRTZR
AR EL RIS AR MBI R . FAh, ER T YU ERIR K (Rapid thermal annealing) # /5 ¥
% Si/CdTe WEBHHIT/EAE, WKL ERGERE. REERAZWH, RIGLBEBE
MALEBE K TE, HAHBKJGINE RN H R EIT O 0. BJEX Stz FAL
VEN T IERATIISY, SR EE SR TR R R, EILANEA R R I SRR T
TN FRAE, FEXTANE T EMMRAITIE S, NIMESLATEENE RIFH T2,

3.1 MEEHIHIEKR T ZHR

A I RARAT IR GaAs A1 Si _ESME CdTe ZrhEHI AR L2 BT THIFR, #XH
FORF R AR RIS T CdTe BEAREAZ . ZnTe RIBHIIRIE . FTRG IR A X 25 da Al
Rrel mEIBR, TR IR RAME CdTe M RERIAL T 2B,

3.1.1 SMNET Z 0% 2%

K e Bt M HE B K H AR B 7 T30 P o 2 AR A A o, B R PR (AT TR A
YRR 2 ) ST RS 77 o ANBFRIEI MR AR KOIRBE L SN B M IR R AR F R Gl e £
E=Fig, 2R T EMAMETEUMREEREE, RS RmR R s E K, Jf
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—HHEHERDEFER CdTe HMEZ, BRI S HIAL B 7= A i 5% BL A7 55 AR 1% 28 BT HE 7
SMEM BN AR, T ENR, EE AT RSFTETENTERE,
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Bz, SERCAGUURD T2 B84 40 eI o B 2k 1. BEEk 2. BRZR 3 FIEREk 4, R4 Bintix
TOFh T2 BB A S AT UL R

(1) B&%E 1: TEARTE GaAs ¥ i 5% CdTe (RIRAZ , FFEEAT CdTe BRI, WK 3- 1(a).
S99 TR GaAs IR BT, XT St AR, T Si/CdTe 2[5 kEE AR K, CdTe HEE
BAZE BRI BN S, KIERTE GaAs #1E LIFRM T2 ML, Sois Bt
FEJy: WrvEERY GaAsQUIHFHERAE /T RAME W & FI TS Bk ~400°C e, Hr~
580°C Tl R, WS Al m et i AT IS4, A4 A B EIR JE B ~200°C,
fHH B — CdTe VA1E GaAs B R0 FAME—/Z 20~30 9K B CdTe #/2: AR5 TR
i 2 2 ~280°C, [N CdTe 1 Te YEHEAT il CdTe MIAMEA G, A K R A =5 g i
FRTEHT SR RS,

(2) &% 2. {EPRUE GaAs B Si 4 E4eE & ZnTe (RIBMIEEE, BT CdTe BV
& JWE 3= 1(b)e I ERI I  GaAs #ES T @R E )5 HHT ZnTe 9104 2 1R,
Btz BIZIRFEZ) J3~160°C, JEFE K 25~100A, Zn 5 Te P04 AA% S AD EL 43 ) Zn/Te:
~20, JEEERIENRIB KIREA 380°C, 1BKITER 15min. ERIB-KSEAE, HHT TH M
CdTe K4, CdTe FAAIRE A~280°C, JEEH 3-12um. XFF Si ME, HHTIEIEM
Mk EEiRBE S, RMFE Asy RTFREAEE, FiHT ZnTe WIHE KRR B,
Ja#E T2 GaAs #1E EROFEL A FE FR ol ik & g L T AT S A T s e M

(3) %% 3. L2 M L 2 FAHR, WK 3- 1(c). NAAETF 536 R 1) GaAs
S0 St ARART R, HARREHQIDE (L1TD)EmAZY 2~10°,

(4) B%c 4: MILLTEREE 3, & ZnTe IRV ZFI =R CdTe BRI I T — & CdTe 1K
E, DA 3- 1(d). CdTe {KiRERAEKLMS5BZ 1 PrIER], A CdTe (KEE 4K LR
JG FTE~320°C TIB/K 15min IFRIE CdTe K ZE 1 AT E
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CdTe growth at ~280°C CdTe growth at ~280°C
e saes e OdTe growth at ~200°C  Erieiinedadiinis ZnTe growth at ~200°C
Standard GaAs Standard alternative Sub.
(a) Route 1 (b) Route 2
CdTe growth at ~280°C
] CdTe growth at ~280°C weonieseeee oo 1CdTe growth at ~200°C
=1 ZnTe growth at ~200°C comnntnnensien el ZnTe growth at ~200°C
A, K
Misorientated alternative Subfeeieessie ,» ‘Misorientated Si sub.
£ F K e
= - >§X‘Or standard GaAs sub.

(d) Route 4

B 3- 1 BB _ESME CdTe MM T2 R 40 f RISMELEM TR EE.

VA T £ %45 T CdTe {&IE iM% 2  ZnTe (IR HI 1A E R AR /i =Fh TET71E,
TS B EF L EENA TEBRERATRGER, JHeREE TR LI E
CdTe R T EHE.

3.1.2 CdTe {RIE B 7E

ST GaAs/CdTe 1%, WRTE GaAs FHBEFRIME CdTe, B EHIRMAE ST AL
SRR R, FUIRABLE L, BN se7E i R EANE— ERKEE K CdTe HE, HEH
SIEEEE CdTe EE M. B 3- 2(a)y GaAs F4ME~30 K KIR CdTe J5 = AR THT
s ERE, B 3- 2(b)HSME—E B =R CdTe J& 5 RS EIRE, fE(a)h CdTe IS HIIER
W AR AR K, EERS, U CdTe ¥IgHE WBIFH g4 KENX, ERNERIET
SEE FE R A, BO)TERAEKERN CdTe 5, ZHRAEEMNE, AEERITH
24 . B CdTe BRI BRI RS FR1K GaAs #JJEAN CdTe S E/Z M SRS, ATHIHIZE
RGP RE R, FEReRIE BIFR 2D A KR, SRR AN CdTe SMEEE, KJEH) CdTe
SNERZ X GTERATST AT 4 RAESE T Hoh s — SR, U 3-3. B 3-4 i
21 FEBMI ST AERER xR, NE LRES, (A CdTe ERE(KIEMZK CdTe
EWE AR EREESEEERE N ATRS, HEEAKE, EEERXT~10um 5,
S U 55 (Y BS R B 60~70 FNAD. PREABRER 1 ) CdTe H AR ABMIEANREH AT
GaAs 1 CdTe FHEIAL S BOALEE 077 Az K BH L AR ER A7 48 1] 28 R 45 & R
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3- 4 fF [ CdTe EEFRBENIZAGENRAKREMEEHXR

HT7EBRLR 1 1 CdTe BEMRAZEREDFEAMLRE, BIAETZERE 4
15|\ CdTe KR 2 #7753t — 5 B ZnTe WIIGE 5 =R CdTe R B HRE. KA K
LT CdTe IRIBRHITIN, Bk 4 () CdTe Hif/E AR am i LR, METZHAE
EHBRRRE, 5N CdTe [RBZRAEREMBRL 3.1.5 TENE,

3.1.3 ZnTe KRV E

Bk 2 FRAT ZnTe BEN Si 5 CdTe Z B G TIEE, HAREE TAS ER
THAKRIE, BT Si/ZnTe BAZIRE .. LIRS FATS R A, Si4t
JEE_b ZnTe {38 A% & EiEIE KT J5 B9 RHEED 24k A4 7T W3CHR[15], BT SIRF T & it
2|\ ZnTe ¥11E B 7 1%, BEIRIF ] Si/CdTe FMHALZE & A HH IR, 523 — 4 layer by layer
K, 3 F GaAs #E,  ZnTe {RIBAIHEFI =R 5 B RHEED B 5 I,

3- 5, (ERT ZnTe %G HIIFH mBEREN, JLFRIZER S, 0)ERT &R
J& i) RHEED FZ5 {4} . 1@t RHBED sBF 2047, R T B4R 1 FIBREL 2 i CdTe MR 4
KA hE T A28 B S vE AR AT R, RINAE ZnTe RIEVIGEE LAMNE SRR CdTe HIZE fh ATH REE
Hi CdTe HERIREZE EAMNESE CdTe FIZE & SE REEREHR, W T ZnTe (KR
WILRZ ST GaAs/CdTe FTHIALZE i A HIBCR B T CdTe HEAREAAZ -

3- 5 (a)GaAs #HE L ZnTe #ME M #% A/ RHEED BB R, (b)&=iREH) RHEED B A

3- 6 SRR ER 2 B GaAs 1 Si & EAF A ZnTe (REVIBEEHRERE. % &
BT X STEFIEST CdTe EBIEE N 3~4um, XFF CdTe EE K 3~4 um # & IS F
e 5 45 B e g LS R MR R T AL AL SR (S B, LK HB 7 CdTe H ML 7E LB B X [A) Bl
ZnTe iR BAZ S BRRAEITAER, WE 3- 6 ATLLE HRA ZnTe (KB AZ T ZH~4um
JE GaAs/CdTe FEG A 5K I1E 55 B BIF T CdTe HIEE KB EIMERFER, EXAREETE
TEEERERKTIR/D; 72 ZnTe RBRZ T EMMNE, WREFETH—PBRIK, FHEIE
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JEE KT PR, 7EEE Jy~16um B, FIETERERIT 48 9ib. ME _EREE HXTT Si/CdTe,
ZnTe {KIBHILE A% T EARMACET, HIETERE CdTe B KM/ MEBAIRLE, BE~12um
Ab X FEATI RN, X} Si/CdTe W ZnTe Mt T EAE THRALE, BARALET #) ZnTe {KIE
FA% T2 e B~4um K Si/ZnTe/CdTe B 1& 58 HIL 70 JIF A£G BB 2 T F%.
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3.1.4 HERABFIELBIIMNEHR

T R R R RNE, SMEERRAERKERBEEN T M, FIME
BEEiEZ H4FE—ENRA, BRAPVBES S RIEEERIER, ZFBEATNT
B RECHE R BRIERE. HTmASHAEEETIMEX, Bl TEXEERERATS, &
S KRR R BB IN—E R A SRR ANE R R R BB B T AR 2 65E 10118, &
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SNEERB A B R FE R E R . WE 3- 7(@) LUEH, 7EFRAERT GaAs(211)F Si(211) L4k E
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T Ak N AR BRI AR AR I FE R I Ok, AN R R TN T X SR AR
I, FLETALEG S A S RSB FWHM Hsk R, BEEEEMI N, KEA L
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B &AL R BB AT AT RTP-500 Rapid thermal processor. 1]
3-12 iz, 1B KB BERHA IS, BAMMGESN 13 MwGlT, 20T HEER
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SIPEZFEE N 1%,
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FEHIEMIRER, TEARERJE — A X ST UG R AR 4 4 14 5T (FWHM) AL 45
FE(EPD)R BLIF AT 96 2R, T XRD JUAR (R 0 TE MR T I TTI%, [l A S 3 S
FE UL 2 3 1 55 VPR KIS SU/CdTe (G IR FRBARL, JFXTIBKJEHY S/CdTe HEATHIAE
EPD ¥4 LABAE W 5 e SEVEA RO AT S0k 1 3- 13 5% 5 SCT086-22 ] Si/CdTe #F:vi
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53 T-SRHME HgCdTe A4 K i G B 01 77 ¥

B|HI KEF HgCdTe MREMISIIERAR

51  ARE M-

KT RN RGO B 8 PRI ESR, A =/X HeCdTe £L4ME T34 1
KEFAR R R, FARNHABA. M ZnCdTe #fREEATFHmEN, Mg aROTLE
TS AP AR IR L B K T B AR I & 1O ok, R R AR I _EAME = PEfRE HeCdTe
MRIF A% 5% . Raytheon A& #RIE T 4-inch Si / HgCdTe 1 6-inch Si / HgCdTe A4
K458, HeCdTe FMEZH BRI HIH A HERCHI SR A, H MW-IRFPAs A %]
2048 X 2048, H LW-IRFPAs MIEIAF] 256X 256'; LETI-LIR S8 % L#RIE T 7 4-inch Ge
i _EAMIE HeCdTe BB 45 522, L MW-IRFPA #IE I F] 1280 X 1024, AEER & 2000 £
DIk BB &TE 3 Ji~F AT E _EAME HegCdTe MBS, RIL KA HgCdTe MM RERS S
MR EE S, SFAERENSE. REFEHRDSHEMH A5 .

1 B R IR A IR BEAT AME, FE SR AMEE i bl e He JUASE B KA A5 - Tl 2P L
EMBTZMETFIST. MET MR, TR TN TE L 850 £ masfF it
NSZEL, BURERSIHE A RN R K AR T SR G hR, F2 IR (16
. XA M e FRALFE Y itk i 5 7] 2 E 1 (spectrum response Operability). P &30 IR E
T # /E 1% (noise equivalent temperature difference operability). & F 2 Z 1 5] 4 (Quantum
efficiency uniformity) FZEMmLEHIT R.A ¥4 (zero bias impedance resistance products
uniformity). A4 HIX LR HeCdTe SMEMEL. SBAFRIHIE T 22, ik
5% BV LA K FE B A B84 2 (B IR A IR UL ERAE K. B HgCdTe SMEMENT 5, KU E.
FEESFA G B na ST m RS,

e s R A R BRI S 1, IRES BEAKTZRRR, NMREHE
f17vk, BARE KE HegCdTe SMEE I EBAREML M, BRESHERKEMERM
Mg A, o, AHKERINEZNEERE. REGEE 7125 R 7040 T
VERMRTHMEIIE TEEREENTEFEN, BEMEEIIEMAMA A . F X
HgCdTe £E MBS 5, EXEKTZEABUER, £ MBE A KT FHHEEZ RIS
TR FSR AR TR F S A EANE  ESRFE D ATRAR L, BIE R T R (e
TEIFEKET, SRAEFE. Aot EEIERER TR MBETIER R, Bts R
T B 125 (8] A 45 B TR R T B b p IR B IR e BB UV EE.

5-1(2) 9 SL 5 B IRB I 3 TE~F HeCdTe SMES A, B 5-1(0) B BHIBR T, 3
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KR HgCdTe 14 R84 40 PEF 5T

T AN IE & Fr REIERKL 9 AN 640X 512, 8 4 320X240 LUK 12 4 128 X 128 HlE [ &
%#OEZ,ﬁ%ﬂﬁﬁﬂ%%%AE\%ﬁéﬁﬂﬁﬁﬁ@ﬁﬁﬁﬁﬂHgﬂk%ﬁﬁ
B R 6% =t RE R PERS AR U RY, N MRS B % L B4k . BRVELIE LT g8,

5-1(@) 3SR FRIERF, (b) 3 RTINERF EMBRHYIZIRER.

5.2 KEARINE & K RE M mapping F15

B E FSRPE ST T AR R AT BAERTE 50 (T 3 T KA BRI 11
T, AIRMEFIFLI N LN ZRRIEERE, & 11 M5 A 2 B 1E 2 3
JesFANE Fr BISRBE B EAE . IXAEVPHY B0 77 vk R R RS A4 tH BB AR T 20, BBk A
Tovkes KRR HgCdTe SRIG % B KA (6 5 A HFAE: AL M SRR K/MRE 29265
it

HFX DRI R, AR Bl SR B KER MBE 4ME&E 5 ERRE
EREEAEATIE . KERGUET 2 B GT SRAERUN TR, ARG Hk4)
U3, sEERBE SRR . T EEMERNGITER, WAL 3 HHAhE
BREGREH BEEM. . HRARTTHE. BT EGAERSRAKEN
FEEFTR AT IRAFIT, F ISR 3 5 AR HBI#T S —, B8 B3R5 pe
BAbE R AT E fo JG ORI IXF R E AR E 54 I mapping M SL B E#ATHGR, 4
th 3 Z&~) GaAs M Si #fJi EANER MR ISR IE S (0] 0 RRAE, HULHEM A K TEMIES
((FE P

5.2.1 REFRFA 22 8 mapping FISEIN A 3E
5.2.1.1 RHENLE

SEERGRRE S (8] 7047 mapping RS0 B % B ER(Olympus). 500 ST R R EZHRTT
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AT IRAME HgCdTe 48 3 37 T e Bl 77 ¥

$iF CCD(Evolution MP 5.0 RTV).  Ffi§i B Sl x-y 77 M z h(F25E) MObEm & FEIR
Qb R A4 Tmage-Pro MC 6.0 TUAEZH -4, WA 5-2 Fios.

B 5-2 @EhEf. A, HEERSRENBERS. (0 BRE. 83 CCD REEmE: (b) Image-ProMC 6.0
BERE

B SE B8 R (R B R AR - SR B S B BRI, IR O R (D . F
R IR I S TR — K R, TR 18 B R P Db A R B R AT AR T, L
PTG AR R £, AT 75 380 25 THT 6 PR L 8O R B 0 RS B B 5- 3 R g i
SRR TR . EANT RN BR T, BRI, O AR, T
., AT R BT IEG  S  EAURE, F R G R  RE A R B B AL

E 5 3 NBTEh R ER (IERNER, O)REE, CHMBMELSERBERAMRIES.
5.2.1.2 BB RIEE

Hoith RS T RAKREES, BFEEF L TEERWIR. &R B
AR ZM R, HRIERHMT TR T 85 RIS A7ER S N 5K
WER. TS, TS TROCE R LERENE 50 5. 10045, 200 %, 500 f5F1 1000
f5, SRR 5%, 10x. 20x. SOxFI 100x, EAMMENEL, SMGERK, Hil
FIRE TR B B T T )/, (EAS (BRI, MRS ERELE MR ERD,
(B4R . 7 50 (58 FRBEN 3.5x2.6mm’, Wk REEFF>2um BIskAGE, 1343
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NHGAR HgCdTe P RELS 2P0

JEP A an )R T LB 30 SRR Su it R T B 2 /M, KEE ARG HEHLAL CCD
TR PTIH A TTTE 100 R RMIERT, RESEETE &5 A 9R, BTk
BERCN, FEEIHEEAS 3 T A BTRER R, BII07E 200 #5528 T AEMLERE(>~0.7um [
R, (EREBERAE 0.87%0.65 mm®, HiE HIHEA 3 B REEE LA, B
R FAEZE, B3 DB SR AR 5<% & LTI 1

5.2.1.3 BEMRAERMES R

ERTERE ) TS S WBA GRS, Bl 1B B XM B TRt B
BRGNS F T M BB RS AU MR R, RAE2ESIXHIERRE, %
4 B B S0 A0 BRI RS A LA 225 . RIS B T A v R R B o 2 3
BERRAMIRR, ZREAERSEHE, ROFMNEHR R BIBTE M, B Y
BB G in TR EAAOCHMIE . B3 S50 /5 R IR H 2 S0 T A28 5 51
UL, A BR bR i — MR ECRRE , e S P E R R A BE s, MR, k@bt
REHERIEEIR RO ITRLZ « 3L SR 0, 85 5 i 2500 L)
TERT 2pm AIER B EORB B UHER ZRIE 5 99% A b, [ 52 WopE S B0 R R R S B AN )
HERRRAE 95% LA b, EEAW RGBSR, R, I EA a0 R T RSB
SEHMZRARRIER TR, BERSARBEIRAR Z TR, TS0 0 R~ th 5045 — b B a4
TE o AN SRR I ST RELE AN (AR A 28 7 — 3 4 B 7 K3 7R B /s AT 2
LR, MARRAENRETEROEFE R . EXANBBRT, Wil g i
PHEXS SRR TN B BRI R E 2 TR R, & X2 MM K T K 10
RGRBEEE T o A0 SR A S EE BT SRR E: 78 1000 43R F R
MRXEERBIRIBBE KR R “ B RSE”, “RSORST” BUEN 1000 42 S50 F HsE I
B BTSRRI AT HIAR S HATER, ER S X YBR[ AR T
G E SRR E L £ 2pm o F BN G 0 2 B B 3R G R 0] 5- 4 BT
N LRER HAE 50 5 3RT, >2um HIBRIE R IR SR R B A TE +2pum 1, ZELAETE T
HIBRARAS 2 BB df A B RS 0 A S ST 5 S Y
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4 THUYNE HeCdTe 43 5 s R f i 77 4
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5-4 BESHATT, RA SxMERAREIARNRTMEXR T .

o PR £ 2R DA AT S, AT LUR B SR IA R AL U, A S BRI BRI AR 4
AT L BIEEAE D 1OxMEERT, BAFEEIRAI K F~1pm ROBRRE, TR 20X 48RS, 4K
PR R ~F R TF~0.7pum (BRI R LA 3R TP S A AR R AIE , TIOABL N R RS IR
BB FRE. & T P B RS R T, B SRR 6 R 225
R HL ) [l — X e R RS 2 FAE T RIS A mapping, W 5- 5 BIFMESH
gamctub082 [ 3 JE~T HgCdTe 3 [H [F] — A 4 X HAEA [F14% 2 F 5 {4 43 4i mapping 45 R,
5- 5(b)(d)(£)(g)(h) T R B R~ (9436 OX Bl B K IR PR Y 04T 38 T A B ) RS 204 X T 2
ARG . AR R B T ARAN E 5- S(b)(d)(D T 4R B SR EOT IS
%] 50. 100 1 200 =AMELE T K MBI, 4510 319 om™, 369cm™ 7l 1360cm™; >2pum
B REEE FE A h 202 ey 219 om™ il 314 em™ BOBRERIGET B AN = AME R T AR5
g g R FIARSE, 50 A5R T R FFH BRI >2um (08RG, IR i T MR R )
FTE, A4S R>2um MBIG RO IAM R <P <2pm, BIE]S- 5 (b) FFIRAIRST 2pm SR
fIE sk R ~F>2um; TI7E 100 1 200 fE R T REH G F 2 B R~T 2um HERE, B <2pm
WIS BB 50 (R T %, 200 f5F <2um KIEMIKE A CdTe FHERTESR, [RIASHT
SR R A SR> 2pm OB IE R B R ST M BEE B s R, EEATE 2~5pm BETA Pk
MBI L . EETEENE, 50 M5 T KRB EER 200 5 F>2pm KBRS R
EHEE, 481% 319 e A1 314 cm®, 11 200 & TR S P TE R, AANISEREAR,
T BT 50 12 FIRENR ST 2um KR IEHISKER R ~F>2um, B SO 53 T B S/ MARIR S
2um. & 5-5(a)(c)(e)F 4 fih K 25 T S I T B ARt R TR A7 B B TR Y »
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Kili iR HgCdTe 1R854 0I5

—IREMESREEE SRR FERERRK, EL
b E oA B AR BoR, A E RS & AR RETE, (B858RI —

REFFIE: =15 KT&T%%%%&% £ B
AR E @%%&iﬂ@%“ﬁk%
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80
| e 200X |
100x |
60 7 = 50x
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5- 5 REMSEHE T GaAs/HgCdTe JNE B i E — 30x30mm? (X 15 4 Z H 5254 % & mapping TR~ 4
%5, (a)(b)MRL 50 5%, (c)(d)MIEL 100 &K, (e)(NFFFL 200 5%, ()=MBEXTARIRTHRBMINEED
EES 7L, (WEMEERTARRTRIENMS LR

B 5- 5(2)(h)h =R E R T RF R HHIGBAEE 0 Lh, B Rt =FER T AR
ST A 40 A AL e 8B AL, T BLFE>2um AN T IX [0 Py R B 5 & 45 A FE AN A
— B, X RWIEET 50 ERTHMOMAEKSEME. LPENAT, FRATEMRE
(1 2>2pm B A EI R FE 4 A B R ST 43 A, BRIGAE A 50 5 A R H RSN 2 AT AT
5.2.1.4 3 #~F & K B 51 mapping FiEF

ERTA RS, 0 THS ETHM S X W I BEE R T >20m GRS E R0 RS
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KHE HgCdTe 4 RESI 4 PERISE

iR AR B 95% A b, RFRHABETE £2pum. FEXFREGEHEAT, EXFEAEM 3 L~
i T REAT SR PE . mapping BT/ EERM PR EEZIEF. T 3 JeT#E &R TR
AT, TEFEMILGAFEE YN LR B H SRS T R A X B, XURMFFIELE
37 T & HRSREE B R, B TRER DB, ZEmmRMaEE EM gt Ak, F
WEEBRFHBRTTERET XA, QFRENEE S ERMKIRTEEANKNERXE, B
TR SR D0 AR PT B SE R R SLEEAT T . I S- 6(a)s (b) 5100 50 R T BRBIAFER
WAL TR IR BRI A BEAT BRI R ) 5 i B £

5- 6 (a)50 AR THFFMNHEMIGHERERER, @R483R3EMEE

FHNER B —EERED z HREHR 3 R T, RERBERSR EMYA—. #R
EEARYSEHICR FERE NP RIE RTSRIA R ERE, TS R HR A I % 5L
RFGeit AnE, AT BRENRBRIMAZANRETXEIFRERENTE, AR
m Al EEEFIRRAE S EUARRA BN T ERME, RESRRENEZ H/ME, Znn)
AR X 6 (z AL TE R, AZ), IRIE TR BB 2P R (Zaep) R EIREENMIN= | AZ/Zge, |
+1, MNTMiRBEZNREMN Z [H(Z=Zmnintn*Zgep, 1=0--N), R/FIEFIRREH REFRD
MG TEANBEMMER, HERR—KEETWH. Zaep WBENRIERRFERHE, X
BRI 50 f5RET Zep, B 10um Z2&EH, T 3 RTHERAZ —f&/DT 30um,
Rt 3 JT R BN FRE 1~3 KEG. B 5-7 43 3 & LR ERF SR,
FEASEMHEIBESH. SotiEsH. BIPEMAEEREES, KA RAENRE
SHME T ESHEEMER TP AL, MALEREENFLERT.
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KHER HgCdTe PEREH S HEAISY

Count: 385, Total £ of dusts {(>20pumj: §

Defect dens r'ry(cm'z):
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[ 5- 8 3 F~F GaAs/CdTe KA mapping

Kl 5-8 HEER 4um [ 3 T~} GaAs/CdTe HMEZ K TH G2 B mapping 458, & 5-
8 (a) FTLLE tH, GaAs/CdTe ML ERTEGRIE /T #3945 . BLBE B AR, P EE A 28cm™,
MAGERLREEERY, SF\ SRR GEUE R HEEHE<. B 5-8(b)(c)m
A ARG E T ARz | 4, (D)EIP A LR BERE R 4 um §) CdTe REZ 80%H
BRI RST/NT Spm, RSFRTF 20 um BB RE 5 A4S, B FTE LGN RE T B2
fA%, BT 3 3KERME, HA KT 20um MEREENIARER KK LR, ()FFPTLUE H
AR RFrparefEm LR A, BTN R OB ER L,
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ST HRANE HgCdTe fir 4 b 2 TGk MM 77 #:

Count: 385, Total# of dusts (>20um): 36
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KR HgCdTe H: AL &) LI 9T
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R EEE S HeCdTe E K T EM k.

5- 10(c) B7n T SRBERI RS fi EF R REFE, /N T Sum HISRHE K ER 5 434 1E
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M2 8. 8T BEENBRXMAZFFE, B 5- 11 FFH T AR R <X 8] 15~ B mapping
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5y FIRANIE HgCdTe {4 A& F Tk Badbl ik
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