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ABSTRACT

Yi Deng (Solid electronics and microelectronics)

Directed by Prof. Xiaoning Hu, Zhenghua Ye

Surface passivation is a crucial step in fabrication bf HgCdTe infrared focal
plane array detectors (IRFPDAs). Recent ihvestigations have shown that CdTe/ZnS
passivation significantly reduces surface leakage current, eliminates instabilities and
improves reliability of detectors . In this paper, a study on some key issues related to
the CdTe/ZnS passivation of HgCdTe photovoltaic detectors was carried out. The

main work is summarized as follows.

1. We have compared different HgCdTe surface preparation procedure of Br-based
treatment and lactic acid by X-ray photoelectron spéctroscopy(XPS). The results
show that the bromine etching forms the Te-rich HgCdTe due to the depletion of
Hg and Cd. This Te-rich surface is easily oxidized when exposed to air or acids,
and this native oxide is one of the main causes degrading the passivation
properties. The results also show that additional treatment effect of lactic acid-
glycol solution is helpful to remove oxide and keep the surface from
contaminating, thus it can be a feasible surface preparation treatment combined

with bromine etching.

2. The physical characteristics to double-layer passivation films fabricated by
electron beam evaporation were carried out by atom force microscopy (AFM). It
was achieved that the sample’s root-mean-square value of surface roughness is

less than 1.5nm and the grain size is nearly 15nm.

3. Different methods by lifting off and wet etching CdTe passivant for electrode
fabrication were studied. The lift-off techniques was completed and we have also
found a solution which can etch CdTe smoothly and stop etching in HgCdTe
surface, corresponding etching techniques was summarized. This technique is key

to the application of CdTe/ZnS passivation in project items.

I



4. The surface leakage current mechanism was studied by gate-controled photodiode.
By changing bias voltage, we analyzed the I-V characteristics of detectors. Other
parameters such as flat band voltage and surface fixed charges were also

discussed.

5. The study of devices reliability of Qacuum baking and gamma irradiation were
also carried out. It is found CdTe/ZnS passivated devices show better reliability
than ZnS passivated devices in both heat processing and gamina irradiation. ZnS
passivated devices cannot afford even 70°C vacuum baking and the performance
of CdTe/ZnS passivated -devices increased after baking even to 110°C. ZnS
passivated devices also showed poor irradiation tolerance. The Ry of ZnS
passivated devices degrade by 97% in irradiation dose of 3.4X 10°rad Si and the

R, of dual-layer-passivated devices reduced only 34% at 1X 10° rad Si dose.

Authors: Deng Yi

Subject: Electronics Science and Technology

Major: Microelectronics and Solid Electronics |

Key words: HgCdTe, passivation , wet etching ,vacuum baking, real-time

irradiation, reliability
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Essential properties of LWIR HgCdTe and type II SL photodiodes, and

QWIPs at 77 K

Parameter HgCdTe QWIP (n-type}  InAs/GalnSh SL
IR absorption Normal Eopticat L plane  Normal incidence
incidence of well required
normal
mncidence: no
absorption
Quantum =T = 10% =30-40%
efficiency
Spectral Wide-band Narrow-band Wide-band
sensitivity {(FWHM =~ 1-
2 pm}
Optical gain | 0.2 (30-50 wells) 1
Thermal a1 ps ~=10 ps ~=0.1 ps
generation
lifetime
Ry A product 300 Q em?® 10° Qem® 100 Q em®
{4 =10 pm)
Detectivity 2x10%em 2x10"%em 5x 10" em
(lo=10pm, HZZW' H?wW! HA?w!
FOV = 0)
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WHASNIE (LPE) & 7E7Ei Bl EAMEH BT, ZRT HgCdTe ME A
R P LU 2 A K R SEBR T IR, 36— FO7 SR F HeCdTe
SeIR BRI B E LR R 4R K . B MOCVD FiE & A KSR~ ARSRE,
AT AEHE AL HgCdTe MBS # He %5 DA KA RMERE R 2 . I TN B a7 4 RE
BU MR, AR A R R HgCdTe Kiflo 5T RAMEFBASESS
ML REEGEERESE, XHERFELZARA—ERE.
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HARTFL T EAIGEIDRZ. B, lif of ET 7, TEELE LTS
BIRILEY . SR BRI T 2 A TR R L R R S
L

BT CdTe 5 HgCdTe M I mARITES, W] LLFE{% HgCdTe/CdTe £\ Ak
b S E T AT, 3 B CdTe fERSULA FRIBLEA IE 3 17 AL S R B RS s 1,
T ZnS BIF ML LIETT LASR ¥ CdTe ZEHTHHIARLE, FHik B 37RA CdTe/ZnS
SR Bl Ak B B AR B AL =

54811 HeCdTe A2 FIISS MR ZnS Sk 53, ARFL T 2w LUE 0 %
JoE R S B A e 5 9 BT 6 R A0 PP 45 B HgCdTee R H . SR CdTe/ZnS
SRR, AARFLIT O LU R B . TR oRG AE fok  07 Y AT
SRTHA CdTe 55 HgCdTe ML REMAARIE, BRI LG A S8
BEETE (CP) THEAMHNEEHNEEE, BLIEREHSRATFO%
£ TSR B B e AR L B B A FF TR BB SR T LB 40 5 o 4 11 S o iy
o EFELRTRATE Aob%), AOUEMT TEHB, RIS T 8w
R LR, |

W% HgCdTe AAMEFEBIARME R, R BT SRR 6
I — 538, R CdTe SHLIE & BT HE, T CdTe 5t
WEER RIS FEFESG T ETEXREE, AT TX— S T mE
EHLH

i F CdTe APEIA SR BN FARHRMETR, MF CdTe feb Sifbathl
HINTAPS L E S BT N

O. R Gumenyuk? %L V.G Ivanitska® %4} BI3R38 T T AR . S0
PR CdTe BT, SRBREMENET TS, AATAEER NE
WAL, RIS T i E B4 CdTe M CdZnTe M4, X TREERM CdTe
F S T e R SR AR

K.D. Doboson” & THSEE: B (NP) FEMURAIE ZEEE K (BM)
MIGHBR, FHR T RSB oy G S R S R S . SR E
N NP B RTE TSP 1 AR FBEN, T BM &0 (=5t
TR |
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Shifh. EAERHGE KRS N EEAFR. BTHUELETZAET
S FRTLVEC RS, UL E Py AR AT T R BB

AgnihotriZ® HFFY T HgCdTe & F il Cd/HgCdTe 76 Hg ZRIER A T IR KO
SSAEMERRIIEM, C-V MERER L, AELMALIBK TERKIREBRITIERE, 25h
SRR TEERA, BTRET UVIET, ST Hg RFEtENs
m, SEEtE S TREE, TR R EZ. Ha Soo Kim™ I THAEK
CdTe &tk HgCdTe, 7E3RH UV X RMEHTIAIER, MIS ZMK-FH BEN
1~2V, TiH UV WREEHTHAEE R BREN 0.5~1.3V, BEAKEEAE
LT o |

White® ¥ ZnS L5 £ HgCdTe i R B F 20 i ¥ Ho/CHy E4L, 4551
& ZnS/HgCdTe [ [E & FRAFFEE A 3.5X 10%m?, BREMPIEKT 6 1,
KRR 5 — M AR T LUB AL S R R B R 2 S A p B n REIFT
SaEAYE—iE, HanM S*! F EER. FTIR F1 Hall Jl3RAF A T EAL AR KA
MOCVD 4K [#] CdTe/HgCdTe R H A HIF M, EER WERKPLTANIR
KIE, BHTZERD, RERZEM, 5 Hall PHRKSRAAR.

Youn g Ho Kim™ B30 T EALBIK % HeCdTe Jo i —1RE, ZRRPIBKIE
S AR R AR K RoA 385 T U, MR B TEMEREDT
F o BN Hall I B b RIS T S, 3R HY He B R0 B BRI T R R &,
3t BAEA RSN G, BAZFEM p RERFHIHE. NUELRT, fhig
o T — PR AR BRI, XAMEEIR AN R 4 Y BB SRR AR
FAKEY, X5LRERT RA BEHEYE, THM LBIC 5/ Medici 1
PRI FIRE I WINE & RATE A, il h S F B TaET
Ry SL/E A8 He AR R A THIZ. M S Han’ W33 THLKS R, b
¥ HeCdTe MERESSLE ZHL, F FTIR £ KR B0L R BB KT 83,
0 AR R R, TBCA B ER f T AR T AR &, RBOEEE
BT Heg SR THL, NNR T RASRFE HegorCdoasTe FRIFE
YREES 6408, K TFIREN 439X 10%/cm, Hall AP EA FIREMTBRL
BAETAN, XRET Hg FASHBESRETHL, BRTREMIBROEL
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Ak, VRIS T S HgCdTe R R2EMERE, 17 B SAL AT {¥ p-HgCdTe &K
n-HgCdTe. ,
1.3 HgCdTe 4L 4MEE T TR M 25 3% T AL A7 42 9 1) R

HgCdTe HM B HMF TR H R LSFRNBHXRTE. HFHNEAMN
AT E, WREFAEU T —HHE.

B, JeREHM AR T 8344 00 R T [E 2 F A 48 Ho T S BLR I 28 58 0 UK,
HENRHENLS SRR RFER, WS B AR L H IR
BB . E, — &5 REMAFHRNAL TR, HHRENT S,
KAER TR R B R AR IR AR H & T2,

K, A MOCVD = MBE R A K H5i4k T 2T LK BHE B ML
JBERRRRTUE, SR, SRR RE A EN TR s a EEERA,
KA R AL AL 7 20K PR 3 A Bl AL AT R T AL B RAHSC T 2

B, CdTe fEAstiibtiel, BEZIMA, HE CdTe/ZnS XUEHMMTE
EE&BWEEKXA, R, AREK CdTe A K I X L &AL FTE KA E T 2%
BRI T B2 3 MR B M AR T St . I T &7 Bk
ZR, FEHTERANIFR.

&G, —SHRAATBEAR P, KB R
CdTe/HgCdTe 5 1H LA S FIf] HgCdTe R & #ATHIMLEF XAEBRAKREZM.
BHEH S ECRR M T —HR, EEREE— S RE.

1.4 RS R SRHFRAE |

AT E MU IR N E B> TEBABTHRA, A RmLET
. HLIERA K. ST E U RERA T OT S, LSRN NS
B, WEMSLEHATT BALR, B3 TERNATETESGHE&FTE
WA TE. TEFRBRREELE 1.4,
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anmuenTs |

B 1.4 ARCHRERRER

FIRE, SRRt T X TR T R B, RATT T UZHbx T28
P22 e AR R VT DL R R ISR v SRR T R T S R A

SCHE P T
3 3%
552 HgCdTe BARFRIIBEREEL T £
=8 HeCdTe HAMAIE KRR 5P v
BPUE HeCdTe RIS UM P A SE MBS
HFE HeCdTe JARIRIES HUHUE RO HE BERF 5
SN RATIRY
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%% HeCdTe XRBMBOREAL T EHR

RIS T Z BB HeCdTe S6i — B R EIR B R RE
RElE, 1% B HeCdTe FIBIXBT E2 — 4,

%4F HgCdTe REAIL AR £ 2 B REAE . SR AR, &
15 F AR DL B AL B FARALTT O T2 B — 5 T SR AL B RS
AHEERN.

AREENBPESIA T 2%, 1 HeCdTe REML T EMF T HER, B
¥ Wit X HEEE TSP T T &AL BRI A R TR
A NAEM; EEETHEME (ARM) RRERZLR A T 5L
TR RS, SR T HNURSL T S5 50, SRS FAR AL O T &t
T THIS, 4B R I R B A R IR AR 7, 368 T B SERRR A
ERREAFOTE. |

2.1 HgCdTe JtRTEM 2R HI & T E

IR PRI R ) HgCdTe S ARG 3R I ATIRZ = f UK HgCdTe A}, B H
T LAEIE HgCdTe AR B« 76 CAZnTe #JE FIAHAMNE A HeCdTe EELL
RAE GaAs & L UAGrFIRAME T 4 K HeCdTe BRI H % 2 E BT B R
WA R S,

AT FIEANTERK pn 4550, TEHITREELE. B, EARBEE
K BHENERESR. KRB GG, FEHRTREMGERREFERE
f3esE . BEMANEERTER. ZEANEEENRETLHE. MU EEH®R
THRERBATIRMFRE CdTe/ZnS XUZHL.

ARAFPUAL S IB R T RARILIT P SRR AR K GRRAMRIRT
2, WEHASEFRERRILFDOGET) « BRI DTS DURSRBEE M.
FHEZ o UL R R R B VAT o 428 FRARN AR AR 7T LU B T IR S IR S5 U i3
FERERE, SRR BARRIMBERBIFERR. 2, S[HEELRE
ZHTHMSE S LREFE, LISTLIEHN . B NERETLUEE AR &
B FIERIAT pn S50 1-V 5 HENE .
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R 58 5 20 5 B P R B HEAT P BRIy BRI A LK BRI IR
B 2.1 fE 2.2 45 BR T S RSB G T ERERER.

CdTelZnS
,‘\ Entawiin
n-HgCdTe p-HgCdle

B 2.1 HgCdTe s8fF AL HIRNE

K 2.2 HgCdTe BT EWEH

2.2 SIAL AL EER T X STE 6 FREiE (XPS) BHT
Nemirovsky’ HIFF5T45 SR, BAREEMMBERMA, AMUERTHE
W R BRI SEI% 7, AR AT AR AR B R A IREEREM.
FEATT P R EAR LM AN TR T i, BT X TR0 T aEE (XPS) X%
BREASFINSHAT THIR, FHE T ARTGE T ZX 3R & eI .
BN pn 45, NiZD EXESRATREML. BESFRESE
—BRHERG RR R A RSB R A, THESX HgCdTe RIMHAT—E HIE ML
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BTSSR . — T DU R Z skt RE T RS k. 4% Seong Hoon
Lee EARISEREER © RGHRME 4 HgCdTe R Te A Hg AT Cd
FER, T Te R BHEM, MTTRRBEEBEMMR. T Liyi' WHFRMESR, @it
FRBE SR AT IRIEMERE A E, AU ERRENWELY. Rk, RINFEE
i XPS S TR LB R A A B R U R B BB S T 2 L8105

AW IR Z S R T A SERRIE S, A SRR, 8%

> R 2 SR 30s HNE A, ERREERML, TRITE-Z R
YR HEATIR .

> HEE b LR ETTE+ 2. B ¥k 30min, R ZEEE 0 30s, FEZ BEAE
o 2min, ZBE. EHTABRFETNE. |

> BER o SRR Z B YE 30min, WZEEHL 305, ZEE. EETA
BB RATIR,

FIARREU LSBT =825, 8. Wi, ZREBE%TSE, =

KT FFARIE LR W B BT A R MR T 3 XPS T Se e 7B BB AL 0
AT, SEPTAR & K Kratos Axis Ultra DLD X-ray photoelectron spectroscopy
(XPS), X &R #E AlKa 54 (15kV, 10mA) .

2.3 /R T ik a B9 XPS WIS, MAIHEZERWLIES], Te. Cd. Hg
ERTREEE TR AR, AT DRI I IR A T0 2 A Y R R,
FBATH—PEE. (IR 2 IEIERD

- yHEE, Hg 4172, C 1s/3, Cd 3d/4, O 1s/5, Te 3d/6 FIEHATREMITR, i
AT SRR KT R A A EIE E E T LB T4 R

1) Te TEMBHIEN. E 2.4 F 2.6 iR, BTRIEBEHEHRE (B
fh o) JLPEEIERMETE 576.5¢V AR, MREMIFEL—ARBESSENERE
H 576eV IE5R T 572eV i, FEHE . Hi b L ZMZ _BIEE 5766V i3
—HRD. BEEREGE, Te? WRIMIEME N 572.3eV, Te™ IEENTRE 576.3¢V.,
PR AT DL B 2 IR Z B S Tl R R AR P EEMAN Te, BREFSEM
BIERER Te BWHENIF L T AZHE Te. 2R EBEEHT 23 TR
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— R RTEAMSE Te H— e, EE/ERRTRRESIHERERN
SRR Rt — B LA

2) XtH C EEEE (F2.7) , B b H CHIEERM M a fl ¢ FEETF,
BB AL A R A R BN C, RLRETRRARML_ETZ
MR R . T SRR RS S BORTE CUHT 7 28/ TS TE, BEiZ T Zm] RE7ERAT
N ESRMRIRI R A T ¥R, FFEHMEIRE Te aHE—EEM.

# b
=32 5
H 3
li z
U % .
%““ wj 5 WW"‘;W"&;
4 1

—
DX

¥
BEeeE e
$ansien g Bergy deVh

2. 3 ¥ESh a By XPS M1 iE &




: ;I\ fﬂ\ | |
- \J \\j \//\

\

T

B

£

2

2.4 M a fy XPS BHEE, B LLERIBRA Te ¥, REEW
MM Te

AN

PN P 1

B 2.5 FM b B XPS BHEEWE, BEPXTUER—4AHTe g, RFER
B—MNER Te p

\\_,MJ \-\,_

s E) B
Biting ey (e

Bl 2.6 FEdh c B9 XPS B, EPHTHEN—HTe &, &F 4
WA LS E
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B 2.7 #Ehac 9 C 1s/3 iextty, HAEEXT LR 32: 270: 26
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2.3 #ilb A U R K

23.1 HL R K T

RIMPEAR ] UMESR M RIFIRE N RE TR, E8 4 LIERSHBRERR
FERE, HOBRREFSE. FNEETEREST UGPSR ERZI AT EY
W, PREFARERE YA ERETEE.

Bl 0 K DL B IR . AR, BT R RS
FRAEREEANLE, EF 8T & B EYER(MOCVD) . 4 FHRAME(MBE) .
BARSME (LPE) EJ7iE7EME AN E R T REE. 2Z2RF HeCdTe Ml A 5
R L R i A K 7 S SERR T2 RS, FAEG—F 5 VR 48E H T HeCdTe
HRIRW AR LK. H120 MOCVD TS E KT R P A R,

A G Ak HgCdTe # %1 52 # Hg %5 Y LR BERERR 2 . BT IS IR ST RE
BEFHIRT, TTRSER LAY FIES BESR HgCdTe R . 7T RAMNEFBAHSEST
AR R G EERRS, XML LEWMREA—ERE.

Bk, ATZMRAM MRS LTRSS R, BFRERMAER
PR 2 AR BB AR K T . H AT RATRA 232 E Vacuum Process |
Technology ] precision Optical Coating System.

GRGT BT R R TR RN, I EA TR A4
2) FREEREILT

ST 2R R B TAO BB AR R AT R, 7T LU st
RREE, AFIRE NRRER, 34k BIHIG A SR 3l
R KR RIERZER IR
b) RS

MTRERA T ARS BHHESIRER TR, ERBIES, TH
SR LUB T B R AR R B SR A R B, 36 B TR A S 4
RURHO R AL RS (R R HO 0 ST PE itk — B BURIE .
¢) (RFFREE HIE

WA (R RS IR RS R R S RGBS, WLl
R R MR L F.
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R P B R s b 7 I I L BB R R I T R R R
ERESHNEERE. 5T RRETRIER BB KRN EZ MY,
RATHER T F—HER. |
2.3.2 BhALIEY R SE T

R R TH T E  H % (URE RHEAT T A I SR R R T B
BRI, el B BB RS B R RS S T R, ALIRERY
SRS PR R TS5 I T 1 B BRI

MREE RS H R 2.1 s

£2.1 HEYEEETREASH

HRHE | fERME | SULEREE HRE ZiF
CdZnTed | (r, RAR B HER
1 & LPE 4h CI%;A 1.5A/ IEh ,
A TRE
CdZnTe 3
2 & LPE 4} (;‘(1)1(;2; 1.5A/s I
[1953
CdTe:
GaAs /& 100; A f& 22 ZnS JEI
3 MBE 4}t ¥H 1.6A/s EAE
FI‘ Zl’lS: 2303A RMS %

T T AR AN S R AL A IR EE A R B R, FRATX =
H4T T 2 CdTel1000A. B /2 CdTe2000A FIZE CdTel000A/ZnS2300A HIFift..
Hep st TR LRE S, B RSB ZnS BE F TR . a1
B TR R R R AT IR F ) B |

BB G BRI, SRS BB R B RORG 4 I
ZIHRSH S U, R MEREIS . B BB, BE R
JRERRR T B SRR T B R R TH B EORG B LT '

BGPTSR 2.8 B 2.12 FUR, X T AR
FRsRESE A RMS (roughness mean statistic) (A&, HECAFMREIHEXR
RES ST BB, BAChYR (FXAMEAELD , HETEMAK ]
Fi7R.
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n

He Z18RH i AMEE GEXTFHE , nIBRFESBE

GRER, WTHR2, E2X2 Bk, TR KEEERK, HRMS HE
J 1.7, 0.5X0.5 J5F RMS {410 1.8. TR 3, 7 2X2 WEEKN, ASRE
SR AT RMS {8 4 4.02, ZRESEEA 25 0.9, 1X 1 X 1.365,0.6X0.6 44 1.134,

R, 2,13 F12.14 BR T WERTE SRR, HIEE TS BRI
% Snm EERES 2 BB ERAN 15nm, & 3 SRERZAX 10nm.,

MNERERE, MARMIEREFNRETEE, RENS 3 RIOERX—
TERAE, HREPEERT TS 2. XWHRETHE HeCdTe SMEH R
ER. BERER 3 XA MBE #l& 0EEFREZEMTHR 281 LPE $1& 5
HgCdTe J#JE.

PRLELBESH BRI/ MEE, 1EA CdTe 2 R, ¥R WUEEIFRBE Y.
XU T 1% 3 AR RFTRARN B TR REE L Z 44T LS & LBk R
BT CdTe SiALEE.

2.00
Image Statistics
Img.. Z range 15.989 nm
Img. Mean -0.000005 nm
Img. Raw mean 187.52 rm
Img.. Rms (RQ) 1.711 nm
Img. Ra 1.391 nm
Img.. Rmax 15.998 nm
Img.. srf. area 4,124 ym?
Img.. Pri. srf, area 4.000 pm?
1.00 Img. Srf. area diff 3.098 %
Img. SAE 1.015

Box Statistics

Raw mean

Rms (RgQ)

Mean roughnriess (Ra)
Max height (Rmax)
Summit diameter
Line density

Box y dimension

4] 1.00 2.00 ym

RTESP 9,FRESH :
dy-cdte-2p.006
Sezv ofF

B 2.8 i 2, 2 KX 2 KX ETEE AR T EMERREEE
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Image Statistics

Img.. Z range 12.197 rm
Img. Mean -0.000003 nm
Img. Raw mean 164.81 nm
Img. Rms (RQ) 1.807 nm
Img. Ra . 1.483 nm
Img.. Rmax 12.165 nm
Img. Srf. area 261404 nm*
Img. Prj. srf. area 249999 nm?
Img. srf. area diff 4.562 %

Img.. SAE 1.023

Box Statistics

Raw mean

Rms (RQ)

Mean roughness (Ra)
Max height (Rmax)
Summit diamerer
Line density

Box y dimension

0 250 500 nm

RTESP 9,FRESH
dy-cdte-2p. 005
SFF

Bl 2.9 BEM 2, 0.5 Bk X0, 5 Ok RIS E i R T 0 BEMEEHEE

Image Statistics

Img. Z range 38.378 mm
Img. Mean 0.039 nm
Img. Raw mean -1.949 pm
Img:. Rms (Rq) 4,022 nm
Img. Ra 2.394 nm
Img. Rmax 3B.531 nm
Img. Srf. area 4.038 pm’
Img. Prj. srf. area 4.000 pm*
Img. Srf. area diff 0.954 %
Img. SAE 1,004

Box Statistics

Raw mean -1.947 im
rms. (RQ) 0.910 nm
Mean roughness (Rad) 0.715 nm
Max height (Rmax) 9.070 nm
Sunmit diameter

Line density 33.750 /um
Box y dimension 1.114 pm

RTESP 9,FRESH
dy-cdte-1.001

B 2.10 B 3, 2 Bk X 2 ORI BSE W MR T 0 B #E &
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Image Statistics

Img. Z range . 18.260 mnm
Img. Mean 0.037 rm
Img. Raw mean -2.014 um

0.75 Img. Rms .(Rq) 1.365 nm
Img. Ra 0.938 nm
Img. Rmax 18.205 hm
Img. Srf. area 1.016 pm*
Imga. Prj. srf. area 999999 nm*

0.50 | Img. Srf. area diff 1.566 %
Img. SAE 1.008

Box Statistics

Raw mean
RrRms . (RG)

0.25 Mean roughness (Ra)
Max height (Rmax)
Summit diameter
Line density
Box ¥y dimension

é . 0
0.25 . . 1.00 um

RTESP 9,FRESH
dy-cdte-1.002

2. 11 B 3, 1K X 1 KX BYs B A KR 7/ B SRR E A

Roughness Analysis

600
Image Statistics

Img. Z. range 9.902 rnm
Img. Mean 0.039 nm
Img. Raw mean -2.136 um
Img. Rms (RqD) 1.134 nm
Img. Ra 0.887 rnm

400 Img. Rmax 9.869 nm
Img. Srf. area 366865 nm*
Img, Prj. srf. area 360000. . nm*
Img. Srf. area diff 1.907 %
Img. SAE 1.010

Box Statistics

200 Raw mean
Rms {RqQ)
Mean roughness (Ra)
Max height (Rmax)
summit diameter
Line density
Box 'y dimension

G 3 3 9
0 200 400 600 .nm

RTESP 9,FRESH
dy-cdte-1.003

Bl 2. 12 B 3, 0.6 Bk X 0. 6 kR EE B P IR T h BMsakE &
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1
600.0.nm

B 2. 14 B 3, 0.6 1Kk X0. 6 oKX &R/ DNE S

2.4 5 CdTe/ZnS Fifb TZ A KRR LEH A

2.4.1 BARFLIF A TZBAR

HARFL T 2RISR %), B, Lift off £ T &7k, 7EMILE LT
HARFLETE .

B F CdTe 55 HeCdTe #HEHA M ILAT, T LK HgCdTe/CdTe ST AL H)
B EE R JFE CdTe fER AL BB A I3 F ML Y ERE N,
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T3 ZnS BT R4S T DUBR#h CdTe ZEML T T MR E, BHILE 3R CdTe/ZnS
TR LR — R B BB S T

45 HeCdTe £ PB4 A ZnS Bk A=, BRI T £ T LU 2.
U5 AR RV A 0 T BT 4 R 0 P T 55 5 B HeCd Te 18 . SR CdTe/ZnS
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