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Abstract

We report a significantimprovementof the spectralpropertiesof cadmiumtelluride
(CdTe) detectorsfabricatedin the form of a Schottly CdTe diode.With the useof high
quality CdTe wafer, we formeda Schotthly junction by evaporatingindium on the Te-face
andoperatedhedetectorasa diode.This allows usto applymuchhigherbiasvoltagethan
waspossiblewith the previous CdTe detectorsA 2 mm x 2 mm detectorof thickness.5
mm, whenoperatedat a temperaturef 5 °C , shavs leakagecurrentof only 0.2 and0.4
nA for anoperatingvoltageof 400and800V respectrely. We foundthat,ata high electric
field of severalkV cm™!, the Schottly CdTe diode hasvery good enegy resolutionand
stability, suitablefor astronomicabpplicationsThe broadlow eneqgy tail, oftenobsered
in CdTe detectorsdueto the low mobility and shortlifetime of holes,was significantly
reducedby the applicationof a higherbiasvoltagewhich improvesthe chage collection
efficiengy. We achievedvery goodFWHM enepy resolutionof 1.1%and0.8%at enepies
122 and511 keV respectely, without ary rise time discriminationor pulse heightcor
rectionelectronics For the detectionof hard X-rays andgamma-raysbove 100 keV, we
have improved the detectionefficiengy by stackinga numberof thin CdTe diodes.Using
individual readoutelectronicdor eachlayer, we obtainedhigh detectiorefficiency without
sacrificingthe enegy resolution.In this paperwe reportthe performancef thenew CdTe
diodeanddiscussts proposedpplicationgn futurehardX-ray andgamma-rayastronomy
missions.
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1 Introduction

X-ray astronomyis an indispensabldool in understandingur Universe.X-ray
emissionfrom all kinds of celestialobjectshasbeendetectedoy previous X-ray
astronomysatellitessuchasASC A and ROS AT . However, our knowledgeabout
theuniverseis verylimited in thehardX-ray region,above 10keV. It is in thishard
X-ray bandthatthe non-thermakmission,mostly dueto acceleratedhigh enegy
particles becomeglominant.in fact,theresultsfrom ASC A shavedthatsensitve
obsenationsin this enegy bandarenecessaryo constrainthe continuumspectra
of mary classe®f X-ray sourcesObsenationsof extendedsourcesareof particu-
larimportancepecausgarticlesarethoughtto beacceleratetb highenegy in the
environmentwith largescale suchasSNR,galaxyandclusterof galaxies Further
more,the nucleary-ray linesfrom the radioactve nucleiproducedoy superneae
explosionsare expectedto appearabove 10 keV. The line profile providesinfor-
mationon the line of sight velocity distribution of the nuclei andalsothat of the
ervironmentof the emitting region. Therehasbeena lack of measurements the
hardX-ray band,mainly dueto the unavailability of imagingdetectorswith sensi-
tivity comparabldo thatachiezedin the enegy bandbelov 10 keV, aswell asthe
highenepy resolutionof AE/E ~ 1 %. CadmiumTelluride(CdTe)andCadmium
Zinc Telluride(CdZnTe) solid statedetectordiave severalpromisingcharacteristics
which make themsuitableinstrumentgo beusedatthefocal planeof amulti-layer
grazingincidencemirror or a codedmaskaperturefor the next generationhard
X-ray and~-ray astronomysatellites.

CdTe hasbeenregardedasa promisingsemiconductomaterialfor hardX-ray and
~-ray astronomy{1] becausef suchfeaturesasroom temperatureperationand
large band-gapenegy (E, ~ 1.5 eV). The high atomic numberof the materials
(Zcqg = 48, Zp. = 52) givesa high quantumefficiengy for photonswith enegy
below 100keV evenfor a detectorthicknessof 0.5 mm. However, a considerable
amounwf chagelossin CdTe detectorproducesreducecenegy resolution.This
problemarisesdueto thelow mobility andshortlifetime of holes(mobility-lifetime
product:u,m, ~ 1075-10~* cm? V~!) comparedo thatof electrongs, 7, ~ 10~4-
1073 cn? V7). If themeandrift pathof thechagecarriers expressedsthe prod-
uctof u7 andtheappliedelectricfield E in thedevice, is smallerthanthe detector
thicknessl, dueto the hole trappingin the device, only a fraction of the gener
atedsignalchage is inducedat the detectorelectrode. The fraction of the chage
collectedandtheresultanpulseheightdepend®ntheinteractiondepth.With hole-
trappingthenumberof photondgn thephotopeaks reducecandabroadlow enegy
shoulderappearsn the pulseheightspectrum Although CdTe hasa high resisti-
ity of ~ 4 x 10° Q-cm, applicationof very high biasvoltageto improve the chage
collectionincreasesheleakagecurrentandelectronicnoise.

Efforts have beenmadeto overcomethe hole-trappingoroblemin CdTe detectors.
Using hemisphericor coaxial detectorsand compensatinghe pulseheightbased



onthepulseshapeanformation,someimprovementhasbeenachie/ed[2]. An alloy
of CdTe andZn (CdZnTe) hasa resistiity of 10'* ohm-cm.Application of a grid
structurehas beenproposedto improve the enegy resolutionin y-ray enegies
around500keV [3,4].

Recently basedon the advancesn the productionof homogeneouandlarge vol-

umeCdTe crystals[5], we achiezeda significantimprovementn the spectraprop-

ertiesof CdTe detectorg6,7]. Thebasicideais to utilize indium astheanodeelec-
trodefor p-typeCdTe semiconductoork functionof indiumis 4.1 eV andlower

thanthatof Pt (5.65eV) andAu (5.10eV). A high Schottk/ barrierformedon the

In/p-CdTe interfaceallows us to operatethe detectoras a diode (Schottky CdTe

diode).This s differentthanthe earlieruseof the CdTe detectorgPt/CdTe/Pt)asa

solid ionizationchamberAt 400V, the leakagecurrentof the In/CdTe/Ptdetector
with athicknesof 0.5mmin thereversediasedconditionis 2 ordersof magnitude
smallerthantheleakagecurrentof Pt/CdTe/Pt. Theverylow leakagecurrentof the

Schottly CdTe diode enableausto apply high electricfield to ensurea complete
chage collectionin thedevice.

In this paper we discussthe spectralcharacteristicaind stability of the Schottky

CdTe diodesat anoperatingtemperaturef 5 °C . We presenthe resultsobtained
with a stackof CdTe diodesusedfor good detectionefficiengy of photonswith

enepgy upto400keV. The possibleapplicationof the new staclked CdTe pixelated
detectordor high resolutionimagingspectrometerfor the next generationX-ray

and~-ray missionss discussed.

2 Schottky CdTediode

The Schottky CdTe diodesusedin this studywerefabricatedwith the prescription
describedn Ozaki et al. [8]. We used(C'l-dopedCdTe single crystalsgrown by
the traveling heatermethod(THM). It hasp-typeresistiity of p = 4x10° Q cm.
We formeda Schottky junctiononthe B-face(Te-face)of thewaferby evaporating
indiumafterheatingthewaferto 200— 300 °C . Ontheoppositeface(Cd-face),Pt
wasformedby electro-lesplating.As shavn in Fig. 2, thedetectorshaw current-
voltagecharacteristics$ypical to a diode.A significantsuppressiomf the leakage
currentis obtainedn thereversebiasoperationof the In(anode)/Cd&/Pt(cathode)
configuratior{6]. Theleakagecurrentof the2 mm x 2 mm x 0.5 mm detectomwas
0.7 nA with abiasvoltageof 400V at (20 °C ). Whencooledto 5°C , theleakage
currentwasmeasuredo be0.4nA evenwith abiasvoltageof 800V corresponding
to aninternalelectricfield of 16 kV cm™!.

Thebarrierheightof the Schottky junctionis oneof the mostimportantparameters
for the Schottly CdTe diodes.We measuredhe barrier heightdirectly by X-ray
Photoelectrotspectroscop(XPS)fromaVG ESACALAB 220i XL spectrometer
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Fig. 1. Electronbindingenegy spectrumof CdTe obtainedby illuminating it with Al K,
X-raysof enegy 1486.6eV. Theinsetshavs the spectrumin theregionsof Cd 3d.
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Fig. 2. Current-wltage (I-V) characteristicsat room temperatureof the Pt/CdTe/Ptand
In/CdTe/Ptwith dimensionsof 2x2 mm? anda 0.5 mm thicknessFor the latter electrode
configuration,a positve biasis appliedon the In electrode.The insertshavs the reverse
currentof theIn/CdTe/Ptat differentoperatingemperatures

We usedthe polishedCdTe wafersof dimensionsl ¢cm x 1 em andathicknessof
0.5 mm. After cleaningby ethyl alcohol,indium wasevaporatedn the B-faceof
CdTeto form ~20 atomiclayers(26.8A) in the ultra-highvacuumconditionof ~
1019 torr. Figurel shovsaelectronbindingenegy spectrunobtainedwith awide
XPS scan.Severallinesincluding Cd 3d and Te 3d areclearly seenin the enegy
spectrumAn enegy calibrationis obtainedby usingthe indium 3d g peakwhich
hasabindingenegy of 443.8eV.
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Fig. 3.5 Cospectrurobtainedwith the2 mm x 2 mm Schottly CdTe detectoiof thickness
0.5mm. It wasoperatedt5 °C andabiasvoltageof 800V wasapplied.Thetime constant
of ashapingamplifierwassetat1 us.

As shavnin theinsetof figure 1, afine scanaroundCd 3d peakmeasuredhebind-
ing enepgy of Cd 3d g to be404.81eV. The measuredinding enegy corresponds
to the differencebetweenthe Fermilevel of CdTe at the In/p-CdTe interfaceand
theCdTe 3d 2 corelevel. By subtractingt04.06eV, whichis theCd 3d 2 level with
respecto the valencebandmaximum|9], from 404.81eV (the binding enegy of
Cd3d g), abarrierheightof 0.75eV is obtainedor theindium junction. Our mea-
suremenshaws that the Schottky barrier at the anodeis high enoughto prevent
injection of holesinto the CdTe detectoy which is the major carrierin the p-type
semiconductorThe barrierheightobtainedhereis lower thanthe valueestimated
for the In/n-CdTe [10,11,6]. The differenceis probablydueto the presencef an
oxidizedlayer on the surface.Existenceof anoxidizedlayeris alsoinferredfrom
adoublepealednatureof the Te 3dline.

3 Spectral performance and stability

The signalfrom the detectorwas extractedfrom the cathodesideanddirectly fed

into a Chage Sensitve Amplifier (CSA). Sincethe Schottly CdTe diodehasvery
low leakagecurrent,we do notneedto usea de-couplingcapacitoto maximizethe
chageto be integratedandto minimize the electronicnoise.For this experiment,
we developeda new CSA (CP-5109LS).In the CSA, specialcarewas taken to

selectFETswith low gateleakagecurrent.The feedbacknetwork consistsof 0.5
pF capacitanceand 10 G2 resistanceThe chage signalis integratedin the CSA
andshapedy anORTEC 571 amplifier With 1 usecshapingtime, the equialent
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Fig. 4. Spectraof the 122 keV line of ®"Co obtainedwith different bias voltages.The
Schottly CdTe detectordave identicalsuriaceareaof 2 mm x 2 mm andthicknesof (a)
0.5mmand(b) 1 mm. Thespectraarenormalizedaccordingto theintensityof the 14 keV
line. Theoperatingeemperaturevas5 °C for boththe detectors.

RMS noisechage was~60 electronsat C;,, = 0 pF and~270electronsat C;,, =
100 pF, respectirely. We mountedthe detectorandthe CSA into the thermostatic
chambemith thetemperatureontrolledat5 °C .

Figure 3 shows the enegy spectrumof y-raysfrom 57 Co obtainedwith the same
diode. A bias voltageof 800 V was appliedand the operatingtemperaturevas
5°C . The6.4keV (Fe K,) line of iron is clearly detected.The FWHM of the

122keV line is 1.4keV correspondindgo anenegy resolution(AE/E) of 1.1 %.

This s closeto the enegy resolutionof HP-Gedetectorsooledat liquid nitrogen
temperatureThougha betterperformanceof the CdTe detectorsvasachieved at

lowertemperaturéi.e. lowerleakagecurrent),we choses °C asthe operatingem-
peraturethroughoutthis experiment.Operationat 5 °C requiresa simple cooling

systemwhichis importantfor futurelarge-scaledetectorsThe performancef the
Schottky CdTe diodesat roomtemperaturendlower temperaturesf —20°C and
—70°C werereportedearlier[6,7].

We studiedhow the high biasvoltageimprovesthe chage collectionefficiency for
detectorthicknessof 0.5 and1 mm. Spectraof the 122 keV line from *”Co taken
at differentbias voltagesare shown in figure 4. A broadshoulderor low enegy
tail dueto incompleteof chage collectionis apparentn the spectraobtainedwith
bias voltagesbelov 400 V. At 800V, the FWHM of the 122 keV line spectrum
approacheshe one obtainedwith a constantvoltagetestpulse.In orderto fully
collectchagesproducedby thetransitof carriers thetransittime mustbe shorter
than the carrier life time. Sincethe transittime is calculatedfrom the velocity,
whichis proportionalo theinternalelectricfield andthethicknessthebiasvoltage
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Fig.5. Spectrunobtainedby irradiatingthe Schottky CdTe detectowith 511keV line from

22Na. Operatingeemperaturevas5 °C anda biasvoltageof 800V wasapplied.Thetime

constantof the shapingamplifier wassetto 1 us. Comptonedgeand X-ray escapeeaks
of CdandTe areclearlyseenbelav the511keV line. No risetime discriminationor pulse
heightcorrectiontechniquevasused.

requiredfor ary giventransittime is proportionalto the secondgoower of thickness.
This relationis clearly seerwhenthe spectraobtainedwith the 0.5 mmandl1 mm
thick detectorsat differentbias voltagesare compared(figure 4). The spectrum
obtainedwith the 1 mm thick detectorat biasvoltageof 800V is very similar to
thatobtainedwith the 0.5 mm thick detectorat 200V.

We also have studiedthe spectralperformanceof the 0.5 mm thick detectorat
the electron-positrorannihilationline enegy of 511 keV by irradiating it with
positronsfrom 22Na underthe sameoperatingconditions.The resultantspectrum
is shavn in figure 5. At 511 keV, a FWHM enegy resolutionof 4.0keV (AE/FE
of 0.8 %) wasachieved. Absenceof a broadlow-enepy tail oftenseenin ordinary
CdTe or CdZnTe detectord1,12,13]is the mostimportantfeatureof the Schotthky
CdTe diodes.In the figure, Comptonedgeand X-ray escapegyeaksof Cd and Te
areclearly seenbelon the 511 keV line, implying the superiorenepgy resolution
of the Schottly CdTe diode.It shouldbe notedthatwe have notusedary risetime
discriminationor pulseheightcorrectiontechnique.

Althoughtheimprovementof the enegy resolutionby adoptingthe Schottky junc-
tion is drastic,we found that whenoperatedwith a low biasvoltage (belov 200
V for 0.5 mm thick detector)at roomtemperaturethe time dependentrift of the
pulseheightis significant.The peakchannelof the y-ray line startedto drift after



a stableperiod. This phenomenoris similar to the “Polarization” effect obsened
in semiconductodetectorg14—16].It shouldbenotedthatthatthe spectraperfor

mancerecoversafterthebiasvoltageis re-applied Throughthetestof the Schottky

CdTe diode at different operatingconditions,we have found that a high internal
electricfield of severalkV cm~! andlow operatingtemperatureareimportantto

obtainlong term stability [6,7]. For a detectomwith dimentionsof 2x2 mm? anda
thicknessof 0.5 mm, the drift stated5 minutesafterthe biasvoltageof 40V was
applied.At 200V, it started4 hoursafter the biaswas applied. The degradation
of the spectrumstartediater for higherbiasvoltage.The operatingtemperatures

anothelimportantfactorfor thelongtermstability. Similar behaior obsenedwith

respecto anoperatingemperaturés seenAt 30°C , thedrift startedafter20 min.

By lowering the operatingtemperaturegdegradationof the spectrumstartedlater.

At 0 °C , the peakstayedat the samepulseheightfor 10 hours.It is notedthata
distortionof the spectrumwasseenafter8 hoursafterthebiasvoltagewasapplied.
When we cooledthe detectordown to —20 °C , the detectorperformedconsis-
tently for morethanseveraldaysat the biasvoltageof 400V without distortionof

the spectrumWhenwe applied800V to the 0.5 mm Schottky CdTe detectorat
5°C, thepeakpositionof 122keV remainedunchangedor 12 hours.

Accordingto Yaoetal.,thepolarizationeffect canbeexplainedby thenon-uniform
electricfield dueto the chage accumulatiorf17]. The polarizationeffect startsto
appeamwhentheinternalelectricfield by theaccumulatedthage becomesompa-
rableto theelectricfield generatedby theexternalbias.Thereforethehigh electric
field is thekey to obtainthelong termstability. A low temperatur@perationof the
detectordelaysthe degradationof the spectrum.One possiblereasonis the time
requiredfor the chagebuild-upis longerwith lower leakagecurrent.

4 A stacked CdTe detector

Enegy resolutionof < 1% at high photonenegy of several hundredkeV under
moderateoperatingconditionis very attractve in high enegy astrophysicsHow-

ever, good enegy resolutionwith a thick Schottky CdTe diode will be difficult

to achiere asthe biasvoltagerequiredfor completechage collectionscaleswith

the secondpower of the detectorthickness.For a detectorwith 5 mm thickness,
the voltagerequiredfor full chage collectionwould be ~ 80 kV. We, therefore,
adoptedheideaof a stacleddetectorin which severalthin CdTe diodearestacled

togetherandoperatedasa singledetector

For photon enegy upto several hundredkeV, adequatedetectionefficiency can
be achieved by stacking0.5 mm thick detectorswith 10 to 20 layers.Insteadof
combiningthe signalfrom all the layers,we usedan individual readoutelectronic
systemfor eachlayer. With this approachwe are ableto selecteventsin which
enegy depositionis in a singlelayer asexpectedfrom interactionvia photonab-



sorption.Adding spectrunfrom all the layers,very goodspectraperformancend
guantumefficiengy is achiezed. One additionalfeatureof the stacled detectoris

that Comptondown-scatteringdf high enegy ~-rays,which increaseshe detector
backgroundcanbereducedoy demandinganti-coincidencdetweersignalsfrom

differentlayers.If the stacled detectorhassufficient volume,it canalsoactasa

multi-layer Comptondetector

We madea prototypestacled detector(figure 6) with 12 Schottky CdTe diodes,
eachwith a surfaceareaof 5 mm x 5 mm andthickness0.5 mm. A biasvoltage
of 400V wasappliedto all the diodesandthe operationaktemperaturavasfixed
to 5 °C . Thesignalfrom eachlayerwasintegratedusinga CSA hybrid CS515-2
(the equivalentRMS noisechage was 83 electronsat C;, = 0 pF and 225 elec-
tronsat C;, = 100 pF, respectirely) by ClearPulseto reducethe size of the front
readousystem.Thesignalfrom eachchannelsvasthenshapedy anORTEC 571
amplifier Thresholddiscriminationwas appliedto the outputfrom eachshaping
amplifierandtheresultansignalswereOR-edandusedto triggerthedataacquisi-
tion. A mutualanti-coincidencevasappliedbetweerthelayersto selecttheevents
which occuredin only onelayer. The enegy spectrumfrom differentlayerswere
accumulatedeparately

Figures? (a)-(c)shav enegy spectraof 33Ba~y-raysobtainedrom layer1, layer2

andlayer6. Thestacleddetectomprovidesinformationof theinteractiondepthwith

aresolutionof the thicknessof the individual elementq0.5 mm for this detector).
It is easilynoticedthatthelow enegy peakat30keV is prominentin thefirst layer,

while high enegy peaksare prominentin the subsequenayers.As expected the
ratio of the amplitudesof high enegy linesto low enegy lines increasesn the
deepetayers.Thesumof thespectrdrom thefirst 8 layersareshonnin figure 6(d)
in alogarithmicscalealongwith the spectrumfrom layer 1. A FWHM resolution
of the summedspectrumis 3 keV at 81 keV and7.5 keV at 356 keV. Therewas
no degradationof enegy resolutionin the summedspectrumwhich hashigher
guantumefficiency in a wide enegy band. An asymmetryis noticedin the line

shapeor enegiesabove 250keV. Thisis dueto the factthata biasvoltageof 400
V wasappliedto the 0.5 mm thick diodes,which is not sufficient for full chage
collection.

5 Application to future hard X-ray astronomy missions

The discipline of X-ray astronomyhasbecomemature,and future X-ray obser
vatoriesneedto be highly specialized High-resolutionspectroscopiémaging at
enegiesabove 2 keV, systematicallyexploited by the Japanes&-ray astronomy
satelliteASC A, hasled to mary new astrophysicatliscoveries.Very high spectral
resolutionin the0.5-12keV bandandawide enegy bandextendingupto 700keV
aretheimportantfeaturesof the successoto ASC A, the Astro — E [18,19]. For



Fig. 6. The staclked Schottly CdTe detector 12 Schottly CdTe diodesof surface area
5 mm x 5 mm andthickness0.5 mm are stacled together The detectorwas operated
atatemperaturef 5 °C anda positve biasof 400V wasappliedto theindium electrodes.
The outputfrom eachdiodewasfed into anindividual readoutelectronicssystem which

wereoperatedn anti-coincidence.

2

x 10|

16007(51) Layer 1

30 keV
14001

12000

1000+

Counts

800

600 [

4001

I I I I L e

Counts

300]-(C) Layer 6

250

150

50

355 keV

276 keV

0 50 100 150 200 250 300 350 400

Energy (keV)

%

I I I 1 I I
50 100 150 200 250 300 350

260
Energy (keV)

(b) Layer 2
81 keV

10000~

80001

Counts

40001

20001

A

(d) Sum-Layer 1-8

I I I I I |

0 .
0 50 100 150 200 250 300 350 400
Energy (keV)

Fig. 7. 33Baspectrunmeasureisingthestacked CdTedetectorat’5 °C underabiasvoltage
of 400V. Enegy spectrunobtainedirom (a) first layer, (b) secondayer, and(c) 6th layer.
Addedspectrunifrom thetop 8 layersis shavn in (d) togethemwith the spectrunof the 1st

50 100 150 200 250 300 350 400

Energy (keV)

layer y-ray eventsthatdepositenegy in only onelayerwereselected.
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Fig. 8. A schematiaiagramof awide bandimagingspectrometedetectorto beusedatthe

focal planeof a supermirror for the Japanesaext generationX-ray satellite. The detector
is acombinationof back-illuminatedX-ray CCD andthe pixelatedCdTe detectorcovering

0.1- 60keV.

thefuture X-ray astronomymissionsin Japanpneof the mainobjectvesis avery
high sensitvity in the 10-50keV band.This could be achievzed by employing a
multi-layer, grazingincidenthard X-ray telescopg“supermirror”) in conjunction
with a hardX-ray imagingdetector Accordingto theanalysisbasedon laboratory
experimentd20], with six mirrorsof 7 m focal lengthand60 cm aperturewe will
be ableto have an affective areaof 400 cm? in the 10—40keV range.With this
telescopesourceswith an intensity of the orderof 107° to 10~¢ timesthe Crab
intensitycouldbedetectedn anobsenationlastingoneday:.

Sincethe supermirror is able to cover the enegy rangefrom ~ 0.5 keV up to

40-60keV, the focal planedetectors requiredto cover a very wide enegy band.
Developmentf sucha detectoris now undervay at ISAS. Oneideais to combine
aback-illuminatedX-ray CCD anda pixelatedCdTe detectoybump-bondedo the

readoutelectronicchip. Soft X-rayswill beabsorbedn the X-ray CCD, andhard
X-rayswill penetratehe CCD andbe absorbedn the CdTe pixelatedarray High

backgroundis a major concernin hard X-ray astronomyandwe planto usea

tight active “well-type” shielddevelopedfor the Astro-EHard X-ray detectorsAs

shawvn in figure 8, the active volumewill be surroundedn almostall directionsby

theactive shields.With this configurationwe expectthatthe detectobackground,
which limits the sensitvity of the detectorsin hard X-ray enegy range,will be

reducedsignificantly
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6 Conclusion

With a Schottly junctiondevelopedon the Te faceof thep type CdTe semiconduc-
tor by evaporatingindium, we have beenableto reducethe leakagecurrentcon-
siderably This allows us to usea higherbiasvoltagewhich resultsinto complete
chagecollection.Oneadditionaladvantageof this detectolis themoderateooling
requirementAt 5 °C , we obtaineda very goodenegy resolution(FWHM) of ~
1.1% at122keV and0.8% at511keV, for a2 mm x 2 mm detectorof thickness
0.5mm, is achievedwithoutary risetime discriminationor pulseheightcorrection
electronicsWe have alsofound thatlong time stability of the gainandresolution
can be achieved by applying higher bias voltageand lower temperatureFor ap-
plication of the CdTe detectorsin the soft «-ray region, we developeda stacled
CdTe detectownhich hashigh detectiorefficiency for photonsuptoabout400keV.
A pixelatedimaging detectormadewith Schottky CdTe diodeswith high enegy
resolutionand quantumefficiencgy is a very attractve device for the future hard
X-ray astronomymissions.A stacled CdTe detectorthat is efficient at enegies
uptoa few hundredkeV andhasgoodenepy resolutioncanbe usedwith a coded
maskaperturen imagingmodeandalsofor detectionof y-ray line featuresrom
astrophysicasources.
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