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CdTe and CZT In 1990’s

CdTe (Cadmium Telluride) and CdZnTe (CZT) Semiconductor
(Compound) looked very attractive when we started... (1996-)

100 keV photon

40 keV photon
I B

Alosorption 40 ke I A i 10'0;('\'/ I
. : e i C e ]
0 100 - E— 100 - |
Efficiency (%) "™F cgqre > 5 | e 5
80 [ , 9 80 [ /'_‘
‘ / . 7 9
E 7 E / 1
60: /’Ge ,"_ 60: K —
wof- 7 A 7 Ge _
7 r ] i ]
i Si_

Obmsmcdeo =10 0 | s T RPN B e ey
01 02 05 10 20 50 10 01 02 05 10 20 50 10.0

Thickness (mm) Thickness (mm)

Wide band gap (Eg ~ 1.5 eV)= Allows room temperature operation
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“SEAADIDE R

CdTe/CdZnTe=

=L (L

]
PULSE I
HEIGHT :

hole only

TIME
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CdTeDRE &R (19984 & % & D @ISAS)
1) EEDE—M— ACRORAD TMM CdTeE i &

LIS EETHSTcFvy—I ~ 7w THEEH
2) ITRILF—DREENT keVIRE (@122 keV)

In/CdTe/Ptic & 5CdTeawy hF—H 1A — RN DFEIL
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77/ BRRICETSDLSBIRIVF—EFEE

3) EV /Lt MEANY Y TRERDICHDE
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Takahashi & Watanabe,
Recent progress in CdTe and CdZnTe detectors, IEEE, TNS (2001) #%5| %180
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Recent Advances on Technologies

ACRORAD (JAPAN)
Large Single Crystal

THM

1R &) TR T I AT

D

iIravel Heater Method

(THM)

Careful treatment of

Quartz ampoule

CdTe poly crystal

Te-rich Cl-doped
Cd-Te solvent

Heater unit

CdTe single
crystal seed

post heating

Very uniform wafer

Cl-doped CdTe
grown single crystal

T.Takahashi
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3. Guard ring (ISAS)
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High Resolution CdTe

_ i 10.00 = T T L .
Typical Spectra we can obtain, today b . . R20°C
(2 x2 mm, 0,5 mm) = [ omemm )
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200 -
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CdTe manufactured by ACRORAD, 2011
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KEBECATemmEA MY v (R TRIYDFEFE)

P-strip/ Pt-strip

; 250 micron
pitch strips
for both side

LIS

250 um  N-strip/ Al-strip

Al-strip (+)

(Sehattlkv harrier) 2 x 128 = 256 channels
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Watanabe et al., 2011
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JPARCTHEEUTWET Muon XRF

(Muon X-ray
fluorescence analysis)
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Li atomic
nucleus
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Stacked Detector for E > 1 MeV

Stacked CdTe
Concept 1Y

000

Approach:
Stack of thin CdTe detectors
1. to get high efficiency for
high energy photons.
2. still keeping high energy
resolution at low energy

Only possible,

if the detector is fully active. Energy [keV]

[
oY } 2Ccm X 2cm:

‘\ 3 ==} Planar (no pixel)

s 40 layer =20 mm

25000

511keV Cdv

20000 ¢ \

559keV]

/

400 500 600 700

2.2MeV |H|}

FWHM
4TkeV
(2.1 %)

2000 4000

400 * * *
1800 2000 2200 2400

Takahashi et al. NIM A436,2000, Watanabe et al. NIM A, 2001



High Counting by Segmented Electrodes

CdTe (ACRORAD)

26.75 x 26.75mm? 2.0 mm thick, 250 micron Double Side Strip

0.75mm tthk 25000 ‘smriesh121529198
3.2 mm pitch pad - o1l keV s 2152
4 sensors/layer e 2000

’ 20 400 600 800 1000
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