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BETSTAEMAN EREMIRE HRER @EHL)

I. M =
I-N& 338 dtzAdle Y4 F718349 [
B VUE Y49 2 A (binary) =+ 3 YA (ternary)
T H3FE Yz ofFolal wieAolch 271 o

I-V% s W=AdE FAse F2 15 2 W

% 943 vshigich

Al Si P 75
%Z//;L Ga Ge As //S{y
chdy In Sn Sb éf]e//

8. I-ViF 888 d=Ade F2 F4Y4

1-N% 5% dsdel 24728 dA gale

2 2e 4AAIE A zincblende FZ2E sl3, 7

ALA A (vapor phase growth) & ¥ 7%+ wurzite9}
zinchblende 727} 2389 Yz ok et £4

AARFZE ¥ Zn0,CdS ¥ CdSes-& wurzite T
Zolx ZnSe, ZnTe ¥ CdTe 5-& zincblende +&
£ 3}v, ubZ4 (semi-metal) 42 HgSe o HgTe &
£ zincblende F&ole}. ©]E zincblende H wurzite
F2F 2329 etk =3 1-VUF 3¢ 4t
=A9 FEL olFE 2494 IFEE wk=Ale dubA
ql EAE F1d Yeluigich ol9lels 3 YA O-
V% 3gE weadlzaA d3ZHed MCT(mercury
cadmium telluride : Hgi_xCdxTe) &+ 3 Al =¥ 4 %

(a) Zincblended

(b} Wurzited

a2z, 1-VZ s3E =y 4472
HE1. 294 1-VZF 3¢S dk=A9 71284
4% = .
of +EA e
(L:UIZ'V;J (m'/v-sec) s A g 741}-%!1: .
8 € 2
ao) |2 AP FR AR QT
@ | @) [ @) @b
Zn0 32 180 | - (024 | 18 [a:3241| WZ
b:5. 196
ZnS 3.66 160 | 10 0.4 0.58 | 5.409 ZB
a:3.806 | Wz
c:12. 44
ZnSe 2.67 600 |40 |0.17 | 0.605.660 | ZB
a:4.01| Wz
240 c:6.54
ZnTe | 2226 50 | 110 |o.09 | 0.68 |6.103 | 7B
Cds | 2.38 15 |02 |08 [8:4137] WZ
c:6.717
650 o1 5.464 ZB
CdSe 1.74 650 - 0.5 (24299 | W2
0,093 c:7.015 | WZ
CdTe L4 |L00 |8 _ | os 6481 | ZB
HeS 25 - T L ZB
HgSe [ —0.15 | 20,000 | - . |6.084 | ZB
HgTe | —0.14 [ 32,000 - 0.032 | 0.45 |6.460 | 2B
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A2 AU E 7t Mnolv Fe%o 274 ooz A
#3 DMS (diluted magnetic semiconductor) 5°| 2
ol ohA AAAQl AT 4ol =3 Qe

I-V% 333 WAzt sy Alaz 9 42402
A F84 He olfF9 shvie AR FA4A
(optoelectronic device)d $H{ujFon i 1 £HE
¥ o)/} LD(laser diode), LED (light emitting dio-
gFdz, B4
A % #ukAls(nuclear radiation) ZHx7) o2
T F drh

EaoMe T-VZE S$FE g $4 £
2 7% W BT AT, 53] Zdd o4 Fa
g AFAE o] Bl U+ 3 A HFE HEalal
MCTE Aoz e Zlg Adsd o o 3
A =37l Ak

de), EL(electroluminesence) 4.4},

O. I-VI& &glg A X 88

F4olvh A E4se 9 HYE LAl
A AYHdez vehbe EdezdE BAE, 44
&3, AdES, GREH, Fro| BE E4Es o
A7t AolFolth ArME F2 BAEAE S8
@ axol M Eeirle Boh,

1. 47z 7] (photo-detector)

0I-V% 33E el F2d 44 439 8
wrt Gz olch ol 4=l FAHA+ RFE2HE UV
EE XA o271 7A F 3 spatedode) s wl
ZHefor v, AARZe Aol dg et A3E o,
747k AR 7 5WE AgE odd, Z A, &
Ao, A, 29, FA Y LA wel Hat
gebAlch bEAZE AXE 4 de SAAY AR 7]
A4 A, (maximum cutoff wavelength) & th&2] 43}
7ol oz w=Yojl ofs A xich

1.24
Ao (um) = V)

ahebal 7 dEale) olvix weHe 1
2HE PAAE 8T A "k 1
TE k=AM E ALY e AT 384
A Qa, Aol 45 28Y + U
9 £ (mixed crystal) & FAE 4 3lof W

P
ox

A

49 shel R AEE Reck
FAA 4ol $E3IE FAUAL B BRI

3, $EH & $784 19 3 BAYEAEeD
Axsed, 1-VF 330E GEAsh Fedxlo) v
ohe3} R
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(1) #=4 &3 (photoconduction effect)

FEA Zde Foll o3 AF Nejeirt Aidslo] wt
A9 Age] Zadle dAoz 2Y3of 2 A7
25 vehdisich ol AFI el o] [-UF
33 wbEAlg] ovz e A FE Ho
Aol 7x £2ew, 2 ALEE 1Q.cmol 4 10°Q-em
Az 2 P shgol AR FAA. L2312 4

Cds #3%
o
r !
A5
AN
E;;: ,1 PR ‘?1\
o Cdsz#2

38 3. CdS =AY Hz4A

7hA GE B £22 4 CdS9 CdSert o] AT
slo} gtow, 375 ny FEAANZ gl 7 F
QoM % de] ALgEa gich CdS 4 XE 4A
Woll 2lFe] Azsed AFozE Al ln, Sned A
F5% gk CdSe 4x-9 AZYE CAS9} v
CdS A& 500~600nm CdSe 412 700~800nm =3
ANoll G A=E 7kxle] CdS9 CdSeds Eitated o
Az sk o1& 571A 973 (500~800nm) ol HE 7}
55 ZE 4zE AFE Uk

A oM A4 FxA L2 Fad YA
A2 Qe A& MCTolgh, MCT+ 3~5um, 8 —
Upm Fdol|4 F2 &5, 10~20KolA F2ale

£ &AERc} viny £ 259 77KolA Fas
o] Ai) Hewz wlAl €495 5o YA4xE A4
g F Yol dFF A 2®FolA r88A ARRSsch
=3 Hgol Cdol 24w Hstel 7 A=A =iy
ZH o] Roldht, Ee) EHotAA, 7Izte] Al 9
T A3 Hgdl & F7I%te2 Ad 4= Babxy
4 5o) diAdslor & Fe & AAMZ o} ek, ZnS
£ oA Welo] 3. 7eVE 340nme] ZAE=IAE o}



42 I-VF 3gEwk=Ae Adsd R A%

ellle], A4 HE&E F=d 42 S5k

(2) #7143 A3 (photovoltaic effect)

e Aol W& 2AE o Yol o7t b A
Yoz Bt 2m shARdelA4 Azgl2 Hzlr} o 7]
slo] Azt AHFo| Aol AAsY olHT Ao} A
Foll o8l e A Wil AA YAk dbeal A
Yol AAE BAA7E oz E p-nAHY, oF
A% o Schottky Aol gledl, p-nA Y A%

Fe 2o pon HUY2ol F4H Fol AR -4 T
W& 2ol pnH ¥ WIS (built-in potential)ol

osted ARE n¥, AL pY HEAZ o|F3HA ¥
th p &3 nyel =Nt Nl ze s dtE
At ol s2e AFE F}AF ook ok =
& p-n¥ 7] Akt (Vo) o] SA A "ok 274
oA F=Ad o Friddy Eze YeE vepdsdch

Photon detectors

Photovoltaic Electrpnlwle
1 pair
®'g, A M
? A4S
dn N0 .

—_—TRC
Iomized  Space lomized
donors  charge ¢wceplurs

Homogeneous  Electron-hole
semiconductor  pair

a4, F=Ad o F71HE £qe 49

(3) #AA &3 (photoelectromagnetic effect)
U AR e dtEAo] Lol ZAlsd utx
A Zdolld dape} HFgol YA Rt olwf Ao
& Wo] zAsA gEFoz 4 3lEtd o] +¥F
Aol o&dy, AzHdosz sl e
2 Azl o8] A = by g
ol 2o o] LAt ALl Azl AF
of 2 ulgkog YAEY Mz wigjR 3 E shal
stolme uiciwido 2 FojA uizale FER |
AetE: wA sl AAH ez FaAA A Y (photoelec-
tromagnetic potential) 7} A &cl, o] AL Dember
A rs sy dixAle EA4E FAde=d o8
t, a5 A HAA 7Y A=solch HAE A
AL Wiz F=o HgCdTert F44d ads 43
IR AA712 &5 gtk

2

ot o aln

2 oA

2. g¢AA
gddAE dutd en oy &35 S8 &4
24 AAE LR E T2 gt FFAHY, olF

INCIDENT RADIATION

OHMIC
CONTACT OHMIC

CONTACT
MAGNETIC
FIELD

3 &
SIGNAL

VOLTAGE
OR CURRENT

J8l5. FAA A 79 el

A3, WE2HAY, Schottkydd o Wzal-AsHA A
Fyg oz vyejAd, dkAdxe Age Wity &
Hae QA FAS Siolil GaAset #e hEAd 4
oA dutdl Helz dA7st AFHZ ek BFAA
o] olEd ANAEL F27%2A olo] HE e
1.5eV& CdTed] ollviz] We=slo] aidsic) CdTe
F&F A47t 23 AR AHo|g§ Az €Y
Aol Agsich 22 FEF5 AT E CdTew ¥
o] difo] Exjo] kg GHelA FFE] & F
AR Ao ged™d X THHAYE #E F
ZAHEY FuzEe A7 ¥R AgHA gxn, oy
) Wlx.o] & CdS, ITO(indium tin oxide) 52 %
EnFon o2 o|FAY HofMAd) sl AT}
AFHa 9t

CdSE o] &3 eHFHAE CdS/CuxSAH S n-CdS/
p-CdTeAl2 AFZ 3y, 228 =gy J 4234 5
oz A}, F7H ol CdS, CdTewtEHE
2 SZsl A5t chAA ubat AR E Az
e A Zyde /449 e A A 2P
3ol Aitetoz ALsrl f4sich. 2362 CdS/
CdTe ejtA =l o] bz o]ct,

1]

Cds FILM

2o e

T R e

LEAD WIRE
Cu,Te

ELECTRODE

36, CdS/CdTe ejoka Aol AZE
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3. EL(Electroluminescence) £ =}

EL& A71Aql yoz At AL F Y3l
F9s ¥ AMeolrt AARE o wPsie d4
ol &sl=dl, AMeloiel FutA o) we} w3y chole
8} dllolA chole = 5o F913¥ ELH, ZAA 9
AR 2E Adejz We W= A4 ELe] Yok A
o] wetr= CRT(cathode ray tube), VFD (vacuum
fluorescent display) 5% ELo| ZZA|7|71% 3k
°]Z CL/(cathode luminescence) & ul§ ¥ 37| %
e}

I-V% 835 dbxal 4229 olvx] HEgaEEL
20% Axz dAdz M-VE 8 ”]-E_Xll«] A8 ch

o1}, LED S840 wAde 4 ol F9]o]
°1‘33"4'—‘: Aojch, zalAd [ -VF FE vb=alelA
€ B2 ALE rtgdezA dAA Aol & el A
29} A Aol FEA|F= ELE Wol AH&3dcl EL £
Aol FAL FHAT/ A/ A4S/ FEAToE
chEutet F2E ool F 229k o] 4 Zo)
WG A Znolv} TeF 2 £5ES
3 ZnS, ZnSe5 9| Hl= A7} AHE-EIT) oj2{ ¥ &4
% Aol vlEl £ EE R ZnS EUE
=23 A AxA 7 Folvt 2HEgo R
ETEH ZAEE 56 F&3e gl e, o

ztzt §-4v4 ELP, #%=tELP2} gk EL 43 e
£ Aol AASE AL GFFTAA FEI
A g itk ZAE £A 24 ELPY 53 ¢4
5% & A/NEF BAQ bF A 7ol Hel B
gl FHoloh 2oz AAE AAE el &
6}.?'_ L "‘7}9]' Hlms & w Aw)A o]

Zubat YAdo] Zhgslts AE & A o sk
Eﬂ' uraa & "ﬁﬂ’"]’a T o] HEAHANA S5
3 £tztn B 4 ded, olEd 54& S&3
Eg3A Azvle Ado H45Aql A 4xtzA
gk 4-87F &5 2 glch

fdr fe

o

o

)

L S L

o
'—.—

4. LED % LD
LED+ GaP, GaAs ¥ AlGaAs 59 M-VF 3%

H2. ELAAY £4

Phosphor Colour Efficiency (%)
ZnS : Ag, Cl Blue 25
CaS : Ce, Cl Green 20
ZnS : Cy, Cl Green 22
CaS ! Mn Yellow /orange 16
La,0:S ! Eu Red 11

43

= =AY FFHE olF At A4 LED7} gicke A
oA HA|7|G Axtel Algstel] FalAe] et a8

4 I-VUF 33E dude

@ e 4348 e 4
A€ AWk [-VIF S BEs) LEDY

3 E4€ 3ol ehgich

I - VEollA 7] #at
At Aol FoF

¥3. I-NZ s¢% d=4 LEDY 9a a3

Material Colour Peak wavelength (/‘.’\ )

ZnS uv 3,400

ZnSe Blue 4,600

Cds Dark Green 5, 200

ZnTe Green 5,500
Cd_xMn, Se - X-dependent
Cd,-xMn,Te - X-dependent
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#, AAY, p-nA Y 94 F9 % avalanche

Zufell 28 LD9 &3

WEe A Aoy WAl

Agct oz [ -5 338 UEdE iy A

AAolY dxAz A #HolA L&

2 AL" 4+ ok

10. 28um | o}#] H Zof 2|§ MCT spin- flip Raman &l
ol FpEAAet FEAl, Falelct ol &)
H o+ Cd,_xMncTe/Cd,_,Mn,Te2} ZnSe/ZnMnSe

5 &gk F29 MQW (multi-quantum well) #] o] A
E ALstr) A% A7t AFFeleh

m I

1. MCT £271€4 NS

FAolH dFT AF

-VI& SEE gxH Jle s

4749 $5 AV 2YA =

£ 3UA [ -VF #¥E wsAst AF sz

e}, 23

|

53 3 <A e MCT &471% A

e A Aol B AL GEe 02777

I-VF stgE =R 7€
A AdFAEel AFH R Ue

g ddse W47 E
Fofolct,

MCT+ #l=#Ql CdTes} HbE< HgTed E£Aold,
Cds} Hgel ZAw|of whel 287 2 o] ollulz| oy

Zo] A¥Hoz Wi

2} 2} A o] (direct- transition)

HkeAz A 4 A 2HAA Yol oj2

HAA AR 2zt SEHot

=g MCT 479 +%

A8 2+ F5H(PC, photo-conduction) 3 % #7]4

# (PV, photo-voltaic) 89 F7}x7} 9=t

MCT 4#}+=

olg{ &

B3R A F% (guidance), CO, 3|°]A



44 I-VF sty Adsy o Az

1.8

1.6

1.2¢
1L.op
0.8

0-6F 300K
0.4

Az A (eV)

0.2}

N7

—0.4 1 1 1
0 0.2 0.4 0.6 0.8 1.0

ZA, x

387, Hgi«CdxTed 2A xol - olviz] 7 w3}

Az, #A/3H 9 A, 2778, d J AT S
H, o8 2534 9 4AE FHA] A& S 4
Heh B4 & olv] 48359 MCTHYA HAE4A9
Akl 54 el gl

MCT 5434 AAdwdole o7tz H-& we] 9l
o} @A CM(common module) F%A arrayol A}
45+ AL 24 AAA (solid-recrystallization) F A
of &l 425 bulk¥d MCTolth o] AaEHo| YAk
Tz oA, 4£AY AFE oJEAQ Tl I}
e A Aol g% 429 Asgde JAP
T glenz, dub a9 A4 AN o F
2y 729 AR steAel v Aoz £l a2y
bulk ¥elz 4AH MCTE delsiel a7, 714 %
479 A3t Foll B ofgFo} U7 wlfol Hol

B4, A&3t5 MCT B394 A%E7]19 54 (Sourcess:Santa Babara Resebrch Center)

Performance (See Notes7, 8)

Operating _
D Type T Coolant  Windo foex - CumPK
etector ['ype emperature oolant W D* (A ) R (Anex ) R T
® Gm)  Factor —oenstinn ) W) (0)
SeeNotel See Note2 SeeNote3 See Noted SeeNote5 SeeNoteb SeeNotes9, 13 SeeNote 10  See Note 11 SeeNotes12, 13
A 77 Nitrogen IRTRANZ 10.6-12.0 2.0 0.5~3 3-30 15-100 0.4-1pus
77 Nitrogen IRTRANZ 12.0-13.5 2.0 0.5~3 3-30 15-11100 0.4-1ps
HgCdTe . IRTRAN4 _ _ _ _ _
(PC) C 77 Nitrogen or KRS-5 13.5-14.5 2.0 0.5-2 2-20 10-100 0.2-1us
D 77 Nitrogen KRS-5 14.5-16.0 2.0 0.2-0.4 2-20 5-50 0.1-0.5us
E 18 TECO omhire  45-55  ~5 2-5  5-50 00-1K  1-10ss
Freon13
l(-lgg;n'e 7 Nitrogen IRTRAN2  10.6 2.0 0.5-2 4-6 20~ 10K 10-100ns
Notes |

1. Values lis ted are typical of most deltectors shipped
See individual detector pages for guaranteed vatues.

2. Temperatures listed are those commonly used., not
necessarily the optimum temperatures,

3. “TEC” means thermoelectric cooler.

4. Windows listed are commonly used:inquire if other

windows are desired The wavelength in parenthesis

is the AR coating peak wavelength Standard windows
are 0.040 inch thick with the execption of IRTRAN4
and KRS-5 windws which are 0.080 inch thick.

. Wavelength of maximum responsivity, detectivity.

6. Factor used to convert 500K blackbody responsivity
and detectivity values to their value at Apax-

7. Unless otherwise noted, data is at 780Hz with a 60°
field of view, Variation of deltector parameters with
field of view is described in the addendum.

8. Unless otherwise stated, the values listed apply
to a lm (0. 040inch) square detector. For other
configurations., scale the listed values according to
the rules given in the table at sright.

9. D* (Ao )is the specific detectivity at Apax
(10°emHzY* /W).

w

10. R(Apax) is the short circuit current responsivity at
Amax (amps/watt). This parameter is independent of
the circuit r To obtain r ivities in
volts/watt from the valies listed (amps/watt) multiply
by an effective circuit impedance Re:

Re=Rparatir= (RL X Rp)/(R.+Rp) for a voltage

mode amplifier with a typical bias circuit. (R,=Load
Resi :Rp=Dx Resi )

Re= Ry for an operational b amplitier with feedback
resistance Rg.

11. Rpis the dynamic resistance dV/dl of the detector.
For photovoltaic detectors it is specified at V=0,

12. T is the time constant defingd as 1/e of max signal

13. In general these D* and T valies cannot be obtained
simultangously. The load resistance (feedback
resistance in an operational amplifier circuit) will
deltermine D* versus frequency response trade-off.

(298)
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BULK BOULES LPE LAYERS VPE LAYERS
FURNACE  LIOUID COOLED BAFFLES
POLISHED CdTe
INGOT  SUBSTRATES
CdTe INGOT ORIENTATION 5 :
= e
\T!
LOADED
TELLURIUM 1) SUBSlTRATE PREPARATION CdZnT:
2) HgCdTe LAYER GROWT
@ HEATER ) ‘C ¢ CROWTH - f
MoCVD
CADMIUM -‘ P 1 EXHAUST
= 2 Te AlKyl +Hz sse os '
I '! M AT 7S rr con SUBSTRATE
MERCURY oJ U |, cdARyTH: £ SUSCEPTOR
ME'-T‘NG CRYSTAL SLIDER OR DRIPPING §| (&) [ e
COMPOUNDED H ¢ ‘ '
—UV LAMP

HIGH TEMPERATURE GROWTH
(>60t)

LONG GROWTH CYCLE

REQUIRES THINNING, LAPPING
POLISHING TO PREPARE WAFERS

REDUCED GROWTH TEMPERATURES
0 -50T)

RAPID SINGLE WAFER GROWTH
ADEQUATE AS-GROWN SURFACES

LOW TEMPERATURE GROWTH
(o)

MULTIPLE WAFER GROWTH
EXCELLENT SURFACE MORPHOLOGY

a8 8. MCTAAZIE€S %3 5%

< A=A E Ao ofd A¥rt AF= 2 Qch
2382 MCT @24 AA7iE wAFAE e
3 Qleh olFE S Adgdele HAZA de 2o
2 9+ LPE(liquid phase epitaxy), VPE (vapor
phase epitaxy), MOCVD (metal-organic  chemical
vapor deposition) ¥ MBE (molecular beam epitaxy)
%ol Aok A ubiivieh AgkHo] glov, HE F
Zrell AH, AAEE7 4 lum/hr 3EE 287)E 3
2=t 373-493K W A —Q-"o"SL Al4g A 7he] A4
9 AA, Y425 559 Held FHE dE F U2
AA dA - dAIH 4 %%—1°| 7% MBE A%
Weg 7la glch =3 oAHEE HA/|RozE
CdTe, HgCdTe, CdSeTe, InSb, GaAs ¥ Sig°] 4}
432 4 3o, MCT9 A=A E (lattice matching)
ol 3, =g dWH A7t Hon siro] wimH
A2 CdTe 7)ko] b4 de] A&=ln gie.
MCT £} Al£8] 382 19599 952 Lawson

Sol Aoz AN AALAZAY olf FFei e A
e ¥, 1960 ke FEHAAL AT °|-r-

o} Al 196510l 23 Al (thermal image)
S A5 sl 1970 ol 279 o e H9f o
4 3% 2F°] 29109 FLIR (forward-looking
infrared) Al&®l oz ubAd g9l

A AHEF HAA Al2dL AEAFA LA

Azl

(299)

18070 ef A4 AZ o] FojA Common Module
Linear Array

39,

3810, FLIR GAA£H

L
g

Yoz WD AR LA WAL Fol
ol ei7lol Aelyol Atz FEA wE 37

=
=

o}
14
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#H w3l o AEE FTEse Fejo|ch oHT ¥
Aol Jlgze 27, 943, A+ " WLl A
A7)k AA 325 2Rsted P A=A 59 o
2 2000 olAte]l MEHA £zbe] ALgolE A7}
At Bot 48 RaeH FEE Q) HilAde ¢
AN AEAR 227t AL + v AA7] @4
o] e, o|AE& AAI] A8 At wygez
€ 349 =g AALA] WS-E oFEH A=
monolithic ¥ g o]} 28113} 7-& CCD2} A array
£ £33 hybrid el A9 FPA(infrared
plane array) ©|c}.

focal

3

Hybrid on Dewar Inner

+  Detector Array =

CCD Chip

O8N, MCT(PV) vid# 42 CCD7F A
Hybrid FPA

2. 329 ZleMY 5%

vlF9 A9 MCT 4£A =& o] $8AAHd
i A A7AER 1984 v]Fe AzkielA
%l (strategic defense inniative program) & 25§ 4]
ztglgieln & 4 9k SDI Al8g Adshe A&
71N AlgFol SATKA (surveillance, acquisi-
tion, tracking and kill assessment) Hx| 4=} 7|4 o]
Zitslo] Qlow, o 7)o 1984~1988137 SDI | 4ke]
2 30% el =l 46 Febrl YA =e] Yot ol
o] mlalFollA & 1990 dolA 20000l A A
437 98 @] 3 ~5um® 8 ~12um A HH
9 24 IR FPA® /w3ty stn ek

¥ NASAolA+ 1983 dell 13 IRAS (infrared
astronomical satellite) 9} 23] WAlof] A<l space
telescopecll AL&3tel+ HA HA4LAE  SSTS
(spece surveillance and tracking system) %22 %
$-Fu 7 5ol A AFT dlolebwl o] F AF3IE 3l
o}, =3 NASA9 A #Fel+ Rockwell Interna-
tional Science Center2l Jet Propulsion &-F£0lA]
o} Z 23} (multi-spectral) A4S 138 32x32 9 64X
64 MCT €% FPAE Ausle A= ¢ 3
o}

(300)

I-VF sg2iese) Adesd % A%

Hughes 3% 3}A}2] =3]Alel SBRC(stanta babara
research center) £ MCT HA A4z 9 g
A Az AaglEe AL A/ Qade gAt
2 uleg 9 F4Led o2 FHAY AFe 44
stz 9ot olubel® uw]l&F2 NVEOL (night vision
and electro-optics Lab.), TI, Honeywell, Dlincis o
3 5 ARA, 974 o dEed nEA  dTFAe
SHAA AR, 2AA AFFol FE Aol daAE s}
S Qlek Z5604 mlxdel IHT e 24
% A1y Zley JHEE 2okEdch

fralolAde 9%, Zigs, S9 W E%e 59 F
7toll Al MCTel i@k 712 &4 F7148d #¢ o
Tt AgFoin], 2% 432l RSRE(royal signal
and radar establishment) $} MullardAl+= SPRITE
(signal processing in the element) =] 7|15 7Nu3}
o, #A 8xd SPRITEE A44tsla 9leow, o|A&
o] &3 HoA TV 7iellete Adslolt

dEo ALE deoe kel MCTol @ <A+
7} gutsle] Fusitusoll4 ¢4 array§ o A&a& 7
wtslol o], X Telecom, Houshyo Photonics %
SAT SolA 5 MCT A4 AALA-E AL A4bstz
At

2. WY Zey 5%

S-ejvtetoll A o] MCTell =3 A4 1960
Fubye] AY ool AL U FAA B3 7
2972 AzEded, 1980dd] & 944 MCT9
F84 A 2 Fade] AN AN AA Y AAo] o
¢ A7 EAA oz A4

1984'd 58 A4t gtmol 4+ Bridgmand,
tical zone melting ¥l ¥ THM (travelling heater
method) 22 MCT ZAAAA (nucleation and gro-
wth) ol #& AF7t ARt 23 22 dad4
E $3AYE MCTAAAA dF& ARsigedd, ¢
HZ DMS 324 F83¢ dFdidel s YECd-
MnTe 23 A A= 2435l

Ao E 1960 de] Fubi-e] o] Fofel o
g A7t Al&Elo] ZnTest CdTes AH&3dte] ZnCdTe
HAR A% 9 a2 A4 544+ IRLEDY A4
£ 3 YUk aE3n F Ay A7) 9 34

NE, 27 $F9 ATE B4 Y dFelck

1099A FeE ZnS ¥ CdTes S S48 Wy
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o University of Illinois, Chicago —MBE growth (HgCdTe/CdTe) DARPA

Circle Chicago, IlL

~Growth and doping mechanism for MCT
—HgCdTe supperlattice (8 —12um, 20um)
- Recently HgCdTe/InSb, HgCdTe/GaAs

(Defense Advanced
Research Projects

Agency)

o Rockwell International Science
Center, Thousand Oaks, Calif.

— Epitaxial deposition process
-No bulk materials are being used
— Photovoltaic HgCdTe arrays

A variety of
coporate and
military sources

o North Carolina State University
Raleigh, N. C.

— (MBE) growing thin films of HgCdTe and CdTe
— CdTe/foreign materials (such as sapphire)
—HgCdTe/CdTe/sapphire

National Science
Foundation

o GE Electronics Laboratory,
Syracuse, N. Y.

—R &D oriented

—MBE work with Schetzina, Photon-assisted
MOCVD {near-room-temp. operation)

—Non-CdTe substrate

— Isothermal conversion of thin-film CdTe to HgCdTe

Company funding

o McDonnell- Douglas Corp., St.
Louis, Mo.

— Developing both HgCdTe materials and focal plane
technology

Company funding

o Texas Instrument Central
Research Labs, Texas
Instruments Govt. Prods, Div.,
Dallas, Texas

~3-—5um and 8 ~14um focal plane arrays

— Common module detectors

—R&D and production of bulk HgCdTe

~R&D on several thin-.film growth technique
(LPE and MOCVD)

o Georgia Tech. Research
Institute, Atlanta, Ga.

~IR materials

—Materials for focal plane arrays, 1—3um laser
diodes for optical communications

—New materials structures using MBE

— Growing ternary compounds such as ZnCdTe

Industry funding

o AT&T Bell Lab.,, Murray Hill,
N. J.

o AT&T Bell Lab., Holmdel, N. J.

— Not military application

— Long-wavelength fiber optic communications in the
3-to-5um range

— Transmission window of newer fluoride fiber

o Honeywell Research Center, -MBE In-house
Minneapolis, Minn. — Superlattice and alloys
—IR detector applications
o Honeywell E-O Operations, -LPE, MBE, MOCVD DARPA, NASA,

Lexington, Mass.

—working on HgCdTe materials and devices

— Photoconductive and photovoltaic devices

— Linear arrays to military customers

— Photovoltaic detectors for CO, laser radiatior
(at 77K)

Three military
services and
inhouse

o New England Research Center,
Sudbury, Mass,

— Bulk growth apposed to epitaxial techn.
— 1st-generation and 2nd-generation HgCdTe
development
—Large linear scanning arrays at 8 —12um
— Two-dimensional staring arrays at 3—~5um
—Mostly doing device work
(multiplexed linear array)

* Aerospace prime
contractors,
DoD contracts

* 2/3 outside,

1/3 . inside

o Aerospace Corp., Los Angeles,
Calif,

~ Passivating the HgCdTe surface with a SiO,
insulator
(photochemical deposition)
—Thermoelectrically-cooled devices{—50 to
for operation from 3 to Sum

-100%C)

—~Room-temp. devices for 10, 6um use
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