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1. Gallium arsenide
2. Doping
3. Intrinsic and extrinsic defects
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5. Optoelectronic

6. Phonons

7. no additional

8. Single polarity detectors

9. liquid encapsulated czochraski
10. Vertical Gradient Freeze
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1. Gallium arsenide
2. Oscillation

3. Doping

4. Epitaxially-grown

N
A

o)
&
-
&
N
i
Kt
E




n
ay
a
1
n
an
h2
2,
3
Q
Q
o’
)
<
i
Q
fa

.CdTe 9 GaAsSi j b Jobs 9 53l yolgd -\ Jgaa

CdTe GaAs Si ok ples
Zinc blende  Zinc blende  Diamond B OV e
TAIOY YA/XY V¥ Z o3l oas
Vo V/FY )WY Band gap @300 K
(o (joeiinns) (o [eV]
BIAD OIYY Y/VY (@/cm3) awsls
N A Sy S
(undoped) (cm2/Vs)
. Yo yiom S ons
Ve FA- e
(undoped) (€m2/Vs)
Sl ks 3550 555
f/fY \AS YieyY OoSl cax 3l

€&V) e-/h+) o ,a>

ou oodlo lid Vv S OLEC g, 5l (syloges

a M & . of e A . * .
PURE L Sag 0ph 7S Wl (oe i s S
Rudolph and ) LEC s, lawg «(VO-mm)
Rz Ab, F5 L dges j9b 4 (Jurisch, 1999
yob 4 a5 S50 0 0gd osbxl wilgi o mm/h
(Klem V0 Lo,s5 B) oby &l ax o cdl o
Sam Jlew S )98 a5l 6 xS slr ln &S
Al S a4 mie ol 0ed o0 D)l LS
Rudolph and ) Y-o/cmY o> U YL olxl>
Bl el obuls cels 9 Qurisch, 1999
ool 09l oo LEC jo aidly ui, GaAs o cél Jolo
5 oud cawogs (Rudolph, 2005) (algog, lawss ol
LEC g, ol cpulply gl o 0090 0 JSK0 40
ovg, b fully encapsulated Czochralski g, e
Vapor Pressure Controlled Czochralski (VCZ)

@l e 5 Sl s S8l pals sl

el 00 L;Q).xa wlo

7. Hole mobility
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1. Epitaxial

2. Melt

3. Liquid encapsulated
4. Stoichiometry

5. Tip

6. Solidification
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2. heterostructures
3. quantum dots
4. optoelectronic
5. diodes
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2. semi-conducting
3. Semi-insulating
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2. K-edges
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7. p-n-junction

8. hole

9. Depletion width
10. Built -in voltage
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1. large band gap

2. Layout

3. Depletion zone

4. Space charge region
5. Doping

6. p-type
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10. Doping
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. Doping

. External

Bias

. Schottky contacts
Bulk

. Fermi levels

. Semiconductor

. One way
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4. wafer

5. deposited

6. polished

7. side effect

8. rearrangement of native defects

Zatko etal., ) wigds oo il Sgs YLail aloass
i 45 (2004 and 2005; Zwerger et al., 2007
ClS o Lol ies o malS 1) ois sl >
00 Sgusme o9 Cwglie aY Ul s 4 i
gl o0 08,0 sld Y jlis e

09y ol (Fb S5l s Sl el
6‘)" HR lJ ‘}/l.: 0)45 WBLM UT dJ...M:j L) aS Cl
b 4 Klg e (PPL0°QCM )  GaAs
3R L SO W KPS <
Cr slo ol g 12! s, (ol €N ey S
4 g widd oo (Craa Culo (I psdlS olo (s,
4 S005 5 gl b (dee slo oS lgie
S e wl Glss S,
Lyls ¥ dole L aliw(E., =E, +0.78ev)
Cowl 5 Sygo 4 Ble oo GaAS 4 oliws ¢l p
:(Kretzer, 2007)

NCrGa (I) NsD - N5A>O X

4 abgye gl chle o N 55 b ool o
b slo o (055 sle ol 55, pores,S
ol ol oylal (SA) xhaw sleowi S 4 (SD)
oy 4 (Sieel Cuddge jobo a4 lanl o b,
plea! (Cronin and Haisty, 1964) cwsle 5 ydg,S
oy & JLun )5 08, (b 55 poiey S Ol 0l
ojlaSas ;) o iy, y0 pl> oole 4 Cr yaie 0438l
plosil Wlgs oo JlanSlinl o, (b jo 55 5 (Melt)
Budnitsky et al., 2001; Ayzenshtat et al., ) sq¢
.(2002a
>l wlg oo CF Gl ol jo a5 5,500 o,
Ayzenshtat et al., ) ;)| ,Ken 5 Oliisp! lawgy 04
Ol sy opl ol S,xe (2001 and 2002b
0 shoe 38y 5l o Y &)l 4z Lasil by

1. Schottky contacts
2. chromium
3. band gap
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3. intrinsic

4, drift velocity
5. field strength
6. Bulk GaAs
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1. low leakage currents
2. Charge collection efficiency
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5. Momentum
6. Hall mobility measurements

20w, o5 (55l T crlas g Ul o clad o, 18

EL2caol oo iulidl YU SO sl sl las
oealS |y Sg,SUl jee Job SI-GaASs L ouls )l
Rogalla ) wb o iol5d EL2" slo clale 5 o35
4o .(and Runge, 1999; Ayzenshtat et al., 2002a
03g0mme ;0 VL SguSl slayee Jgb o] ilae
35 <8l GaAs L oals ol Crys wilgs o Ve 1S
4S'(Ayzenshtat et al., 2003; Zarubin et al., 2006)
Gilge 09 rSI S lp ) B omb polie
b aslio 53 3V HT alg a4 i 5 w5 oo

D¢ o0 EL2 U oo u‘).._‘>- oole

4.173....:5 L ol odld uL..M.: (5)95.: OAL...:‘ »

s (Ayzenshtat et al., 2001) l,Ken 5 Sliiisl

Ol g (Suidog  lawg oad ol
sl ools 45" (Budnitskii et al., 2008 and 2011)
50 0dds edaline iulj8l das o mess 1) cialej]
Sl ogoffered (| Sopes) Lowl 5l yee Jsb
P Lico ouls 4l o>GaAs )1 Lg)Li;.';.;‘ Cr o suib
odlo )3 (ygSenl (AllBL gjei alewy 4 g 05
» -(Shklovskii and Efros, 1979) sss oo obxl
VS e a5 b plen g 6,95 cnl el
5 Coloa g Jlasl Wb Jlas cawl oads ools lis
oo I Tl s sla s cud b b peuSbe
I B I S E P P R ERGE
Gl Y sV L F USs o a8) AE | L
3 e mhw BEp jo U aisS ade (Cunl ouls ools
ceS 5 edd 0ol e S s (oS S Gk
sas oole Lis ¥ sae L) wiygl o9y |y sauo
(Tyazhev, «IYeV plpoais (5,155 151 AE (cul
cle 4 (F) "Gl (Budnitskii et al., 2010)

1. Goffered curvature

2. Reciprocal space

3. Additional energy barrier
4. Transition
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3. After wafer etching
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1. Melt
2. Dislocation cells
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6. Malfunctioning pixels
7. Readout electronics
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1. C-doped SI-GaAs detectors
2. Boiling soup

3. High flux irradiation

4. Schottky contacts

5. (Quasi-)Ohmic contacts
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4. Etching processes

5. Pixel pitch

6. Bilinear staggered layout
7. Photovoltaic

8. Slit-scanning method

9. Stripes
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1. Pixelated detector
2. Mesa structures
3. Photolithography
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5. Unintentional slight background p-type doping
6. Mesa pixel structure

7. Refractive ion

8. Strong unevenness

9. Sensor cracked

10. Dark current

11. Homogeneous response

12. Depleted layer
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Jus Gl GaAs ulwl

sl JuSy slaylisle b JuSt sl GaAs

O9is8 o Loy Medipix2 readout o> G 4 a5
5 LlKen 5 5elislS Lot wanl ool il
gelbwlScwl cals &l ol Ken g jelds s
505 sl T el g 0ol (59, e ol Koy

1. Bump-bonded
2. Bulk

3. Metal foils

4. Bump-bonded
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5. Pitch
6. Interconnection technology

() SI-GaAS g o 5o jluw y T .Y
o5l 5T g, Sliios olaws oy e ool
Sl- » (e slo dsgoe (59, GAAS (5,10 p g
St alowsy a4y @SS o adl 0, ex> GaAS
a5 adl C Looad ol b ELZ jguiw (s0L;
s | S oVl b S5 s ] i
L VGF L aldly ol jomiw S oo g (yeles
e Ve 50 AY L 509,00V 00 Gl
Wl (6520 Sn 10+ AT Sy 4TS byae
current-integrating CMOS read ... G 4 foad

(Sellin et al., 2001) »,l> out
Jlatl S 5 Sy iz 5o (S5 DL
oolawl iy caz yo Blol Je cllS L seal
a0 -V Ol axge o dlwg el o
Joe i Ol i Gl ln g
obr 4k L) i gl sk 0w e
Gyl wiats Ol o ead Cof (S
Foml Sl b (5 b bl s 5 Jol
ASed 4 g Wlg oo Lol Nog oy, BB
aSas jo asl ad; ool jo Sad bul> sl
Sl YU claceond ;o ol il aS sb las .onily
S9y ol pl g0 3985 ouiS aul cud cols
sl bl asl e eole o (SgsSl olys
g 4 W5 oo (Simal Cubge job 4 Lokl
Bi> oSl 4l polas 5l aiey polad 58
0 g 03l 3l 4T ola LSl oegdle g
@ by e Cawyob o Shee b slo JuSo olans o]
s 0gd 8l wilgy oo bump-bonded MSis
sdal Caws @ Sen 5 JSw ) bug  olie
Read o> G Ll as (Irsigler et al., 1999) <.l

1. Melt-grown bulk SI-GaAs
2. Schottky contacts

3. Pitch
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1. Medipix2 readout chip
2. X-ray illumination
3. Flatfield correction
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