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1. Introduction
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Semiconductor Properties
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2. CdZnTe Detector



Gamma-ray Detection Efficiency



Semicondutor Radiation Detectors

Detector Type Scintillator Si, Ge

Semiconductor

CZT 

Semiconductor

Energy Resolution 30keV 2keV@-70oC ~10keV

Detection Method Indirect Direct Direct

Efficiency Low Low HIgh

Compactness X X O

Spatial Resolution Normal High High

< Scintillator > < Ge, Si Type > < CZT Type >



After polishing

KAERI crystal

MVB crystal

Single Crystal Growth (CdZnTe)

4.5cm

0 30 60 90 120
0

5000

10000

15000

 

 

In
te

n
si

ty
 (

C
o

u
n

ts
)

Two-Theta (deg)

(111)



CZT Ohmic-Ohmic

CZT Schottky
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CdZnTe Pocket Spectrometer



CZT Strip Detector

<CZT Strip Detector Energy Spectrum, Eγ=122 keV>

Electronics & DAQ(CAMAC)
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CdZnTe 2-D Spectromter



CdZnTe gamma-ray imager(plan)

•Swift's GRB : 

•The Burst Alert Telescope (BAT)

•32,768 pieces of 4 x 4 x 2 mm CZT



High Energy Space Telescopes



Positron Emission Tomography (PET)

http://en.wikipedia.org/wiki/Image:PET-schema.png
http://en.wikipedia.org/wiki/Image:PET-MIPS-anim.gif
http://en.wikipedia.org/wiki/Image:PET-image.jpg
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3. Wide Band gap Detectors
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SiC Neutron Detectors

<107 nv > <109nv >

ENF(HANARO) 8mm
KRISS 252Cf



AlN Neutron Flux Detector

KAERI-ORNL(2003)

14N(n,p)14C

• Not available single crystal

• Long lifetime for high burn-up

HANARO



4. Silicon Detectors



< pMOSFET Gate Topology>
(TOX ≒ 1um, TGD ≒ 2um) 

MOSFET Radiation Detector



D

* Silicon Surface Barrier for alpha 
* CsI(Tl) + PIN diode Detector

Alpha-ray in 1 atm pressure

(R = 3% @ Vacuum)

Cs-137
(662 keV)
R= 8%

Co-60
(1173 keV)
(1332 keV)

R= 5%

CsI/Si-PIN Detector for a & g-rays 



CsI/PIN Detectors
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Container Imaging System (Plan)
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CERN LHC (27km)

High Energy Particle Detection System
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4. Summary



In/ex-core detector

SiC  SensorSi  Sensor

CZT Single 
Crystal

CZT Sensor

Spent fuel tester

Fusion reactor

High temp neutron/gas sensor

Radiation/UV Single Crystal

Gamma-ray space telescope

Portable isotope identifierPET/CT/gamma-camera

Cargo inspection

3D industriacl CT

Digital Dosimeter

Cosmic ray dosimeter

Anti-nuclear terror

Radiation cancer therapy monitor

Mini-Radiation dosimeter 

+Electronics

Application of Radiation Detectors



Radiation Detector is a fusion 

technology with material, process, 

electronics and system integration.

“It is a open frontier for you!”



JHHA@KAERI.RE.KR
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