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Abstract In this paper, GaAs/AlGaAs multi-layer structure was grown by liquid phase epitaxy with graphite sliding boat,
which can be used as a device structure of a photocathode image sensor. The multi-layer structure was grown on an n-type
GaAs substrate in the sequence as follows: GaAs buffer layer, Zn-doped p-type AlGaAs layer as etching stop layer, Zn-
doped p-type GaAs layer, and Zn-doped p-type AlGaAs layer. The Characteristics of GaAs/AlGaAs structures were
analyzed by using scanning electron microscope (SEM), secondary ion mass spectrometer (SIMS) and hall measurement.
The SEM images shows that the p-AlGaAs/p-GaAs/p-AlGaAs multi-layer structure was grown with a mirror-like surface on
a whole (1.25 mm x 25 mm) substrate. The Al composition in the AlGaAs layer was approximately 80 %. Also it was
confirmed that the free carrier concentration in the p-GaAs layer can be adjusted to the range of 8 x 10'%em’ by hall
measurement. In the result, it is expected that the p-AlGaAs/p-GaAs/p-AlGaAs multi-layer structure grown by the LPE can
be used as a device structure of a photoelectric cathode image sensor.
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Fig. 2. Schematic diagram of the liquid phase epitaxy system.
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Fig. 3. Plan-view and cross-sectional images of and FE-SEM

images of GaAs/AlGaAs multi-layer structure. (a) optical micro-

scope image of surface, (b) FE-SEM image of surface and (c)

cross-sectional FE-SEM image of GaAs/AlGaAs multi-layer
structure.



Growth of GaAs/AlGaAs structure for photoelectric cathode

—_
(=)
)

0
T

—_
(=)

-

—_
(=)
>
T

. . 2
Carier concetration (/cm”)
=

[

0 50

—_
(=)

100 150 200 250 300

Zn (mg)
Fig. 4. The variation of the carrier concentration depending on
Zn.

AR 28-S RIS

Fig. 55 RigakuAle] SmartLab Y E&)s XA 32
(high-resolution x-ray diffraction, HR-XRD) HFX|& A}
43t AlGaAs/GaAs U5 2] XRD 2theta/omega 278
Az olt}. Fig. 5(ay= 20=20~80° W] =4 ZAxlo]
o, 20=31.62°, 20 =66.07° F-ZX 73 F 7o 3
7 FEEY. F g3e YA AlGaAs/GaAs ts
=9 ¥A2A, 20=31.6214%E (200), 26 =66.07"
AME (400)H] 34 w39 et AlGaAss AlAs
o} GaAs®] ARPET Atelollx] Al A9 wet AR

7t v =T, (200), (400)He] 314 T AE Fig. 5(b)
Sk 5(c)ll AAISHAl YeRHAT. 242l dae= Al 274
of wa} shiftdl FIAEC] FHE U=dl, Gaussian

fittingS F3lo] IS B3I}
HA (200089 FHe ¥ F40] 31.60°F 31.65°
QT /e FAE FEAT 31.65%04] BEE= T

285
——— AlGaAs by MOCVD| —
— This study o "
—~ O
a
g |« “a. 3
s |E g 8
Elg ©
=
3
g
76}
&
o
1400 1200 1000 800 600 400 200 0
Binding energy (eV)

Fig. 6. XPS results of p-AlGaAs layer grown by LPE (red) and
AlGaAs layer grown by MOCVD (black) for the comparison.

= JCPDS databased] Wel GaAs (200)2] 314 9=
o} gt} Shiftel 31 wAZ A AR Aot
AlGaAs®] Vegard W22 A3 31.60%04 A==
32 ALk Al 2L 70~75 % Fxo|th. e Hhgo
2 Fig. 5(cPlx B2E 4o0yHe] 34 =S Gaussian
fitting3lAth ©l2AC & (400) W] AlGaAs$t GaAs®
34 3= ulg 2, B =2eA wie fa=
= o JJrﬂﬂL AL S TR
ojgko 7 Fohdr),

Fig. 62 Zng =33 AlGaAs ¢ 3eH4Ql Ag
ANUA R s}5E2] slel4 o] el gohir] st =
sk XA 32 B=3(X-ray photoelectron spectroscope,
XPS) 2~HEHS YeRNSItt. LPEZ A% p-AlGaAs

= (@) AlGaAs/GaAs i g‘;} ;As (b)

R —— AlGaAs ££00) [ 561 arcsec GaAs
= i ] 00

,_g - L | 756 arcsec
<

Mt 1 1
>\ -

E AlGaAs/ s 30 31 32 33
e | ow o ©
= -( ) GaAs

= 550 arcsec
A - (400)

i L 691 arcsec

M -
< U

20 30 40 50 60 70 8064 65 66 67 68

2-Theta/omega (degree)

Fig. 5. XRD 2theta/omega scan results of GaAs/AlGaAs multi-layer structure. The ranges of 2-theta; (a) 20~80°, (b) 30~33°, and
(c) 64~68°.



286

——MOCVD-AlGaAs
———LPE-AlGaAs
Gaussian fitting

Al2
AlGaAs P

i
/1

F \
WA A A VNN A

(a)

XPS intensity (arb. units)

81 7 75 72
Bmdm0 energy (eV)

2 GaAs As 3d

=

=

T

<

-

2

g et A gt e

2 M

= «

i e \ \

& NN

> [ttt ) e )
48 45 42 39 36 33

Binding energy (eV)

Sung Geun Bae, Injun Jeon and Kyoung Hwa Kim

— As2p

z | (®) Alas

= AsO, |

é ! f 4“'4

5 LM T AN

~ Y v 3 ! s x

> [ kg Y

57 . 'ﬂ,“rx‘lf\”r

3

5 / Y w“

z V""W}»\M\cﬂm »«1 "

* . Pt
1335 1332 1339 136 1323 1520 130

Binding energy (eV)

g (d) AlGaAs Ga 3d

= GaAs \

o J!

E Gao, //

2 oo WS, N 5

G —_— e e

E - ,V,w\ﬂ"v-""" o/ U LN

~ Filiniroin s

27 24 21 18 15 12
Binding energy (eV)

Fig. 7. XPS spectra of (a) Al 2p core level, (b) As 2p, (c) As 3d, and (d) Ga 3d of p-AlGaAs layer grown by LPE (red line) and
AlGaAs layer grown by MOCVD (black line), respectively.

EA H|2E 9Isle] MOCVDRE A3 AlGaAs &
XPS 24 A= FF NEE AMESIITH

At IR (binding energy) 0~1400 eVe] H$IolA
=43t XPS 2 EHE HAAHSZ As 2p, Ga 2p,
O 1s, C 1s, Ga 3dol| #HE I3 Eo] FZHL} Uy
o] ¥ASo] FUS XM WAEe AS Hol,
LPEZ /‘é;g‘??l' AlGaAs _4 g].ﬁ]—zq Q_] ?‘)‘j]- /\]-EH7]_ o]:
Taltke Al I & Aok =33 zZndl B3k 9=
Ao M= FolEx] ke 7Alog Hol 3ekEel

1o o

= 2 B
z o= BB w3 W) 97 v

z/d0l FEFE 71XA
W) 9L Aoz motE)

Fig. 72 24 YA HolHE vz Afzow 7t
Arse] =25 VR Zb 928 42 NIST
XPS database®} J.A. Taylor, D.J. Carrad 5°] X323 9

TAAE FASSTH16-18]. Fig. 7(a)= Al 2p core
levelol|A] A== 3=} -’T—@EE‘J% H|w gk Zlojtt,

AlGaAs®] 2p core level®] oUR|= Al 2439l F-H35HA
73.6 eV FZoA AL, F /\-ﬁlE‘:’q EF 73.6eVel
A ¥=17} A2E7] wjio)|, LPER A33 AlGaAs =9
slekal EXJo] Alds] kst Hriek & ]E]‘[16]
Fig. 7(b)= As 2p core level oA 9= = FHA}
ZHEGOoR T Ag BT F e ¥=rt F3HE

HdET 7 AR BF e Xl AFEe=
1325.5 eVoﬂ/H s = I3 Al 9 As,0,9]
As 2p binding energy®} ¥X|gtt. MOCVD=E 7373t
NES 7 As,0.2 I3 A77 =& AL AlGaAs
3% "°ﬂ A EE AR 19l Zleg AztHT
[17]. LPER 7373t A 59| 79 As,0,8] ¥l Hlaf
1322 eV F2olA AlGaAs®] As 2p binding energy 3
A7t #=A AEE ZeE Kol Aislel] gk o] Ho
™, bulk 57 778 AlGaAs7t B3E Zlo= vt
Ht}. Fig. 7(c)= As 3d core level oA 2 == 33
A} 2 E-S vl Zlo|th, MOCVDE 3743k Alg9]
XPS 2~ EHo|E 43.45 eVollA] akhote] Aol <3
4E As,0:0] FZ7F JHEAE, 40.8 eVellA] AlGaAs
o] As 3d ¥=Z7F FHEHT18]. As,0,2] I= AM7]7}F
£ 202 Hol i skkol ok Flo] opd A% &
off IAE Age] ARt IRl Ao g WetETh LPE
AlZ2] 739 40.8 eVellAl GaAs®] As 3d T35 A9)t
Zdstol] theh g7t WAEA e Jle® Hol
2] AlGaAs7} A= AL Folgr 4= 9t Fig. 7(dy=
Ga 3d core levelollX] T == FH2 ~HEHS v
gk Zlolth. MOCVDZE A7dek Al5e] XPS ¥ E
= 23eV FZoA ZHF 4k o)A AAAE Ga,0,

AT



Growth of GaAs/AlGaAs structure for photoelectric cathode 287

Concentration (atoms/cc)
Intensity (count/sec)

" Fp-AlGaAs p- GaAs p-AlGaAs GaAs e
T T T T T T T T
0 500 1000 1500 2000 2500
Sputter depth (nm)

Fig. 8. SIMS depth profile of GaAs/AlGaAs multi-layers.

o] ¥}t 19.3 Vol GaAse] ¥A7} FHEo] HF
Hot vFA LPEE A4S A RoM e H Akadl o3t
G2,0,% GaAs®] ¥|37} #FE A, 184 eVollA] =2 3
A7t A BT AlGaAse] Al 24 W Al 2p
core level®] oUx]¢] WHal= wf$- 2o} Ga 3d Ij=
= Al A0l we} shift Fe=], 2 =M =2 Al
2248 7 AlGaAs7F A =07] wliEel Ga 3d core
level S]] 37} shifis]o] HEE = o2 s
oh ESE o]Zlom Al F4o] =2 S AlGaAs7h
AREATE 1T = Q)

Fig. 8& A3¥ GaAs/AlGaAs tH%2] SIMSe] 2
Ftolt}, EAH|= CAMECA IMS-6f Magnetic Sector
SIMS AX|Z2 ARg-aldth. Cs' gund AMgsliglon, o
Z}o]-& H‘iﬂ OMZ]l:— 5kevoltt. A4&E oy #H 1
Pilﬂb o]3s}slo] e 23} o]

Ho g o Fo FEY U=
E =4 Utk FHORHE
Zn, Ga, As ZZ2]3 Al9] Zold & == & = 9
o ¥HOERE Al Zno] E¥7F HolH GaAse] &

N Zno Aol Zolo wet EFEA FxE]
S o & Stk EgE AL AR S wlg- o=
il S ERIF F Aok Zno AP FEE
Fig. 4°1x¢} 7o) ~8 x 10" /em’™l|A] ~8 x 10" /ecm® 8]
7 289E 1 4 Q) 719} FESRs AlGaAs
Al ¥ —% XS5l 91om™, NH; : H,0,
(1:10) 842 FF AEsld GaAs/AlGaAs T 1%
7 oA M SO B9 Ao FETS

Mz AR e F2ARE GaAs/AlGaAs U
22 AYen. E3) Auel erold Huzers
At=3°CE si3ler 7|9 HE 5 W7z} &% H](cooling
latey= 0.3°C/min® 2 273} GaAs buffer/p-AlGaAs/
p-GaAs/p-AlGaAs T2 I&5H 0 Z ARSI 1.25 mm x
25 mme] A7 7134 AL (mirror surface)S 714
o, w9 SE AARE /K= v 725 SEM 4
I Fold 4 At} Semi-insulator GaAs 7] 2o
A4E Zno] E3F el wet 4FE AE29] Hall 5
HoaRg Aol F=7F 8x107/em™elX 8 x 10"%/em’
HA7HA] 2dEE Rlsidith. XPS AHEHE Al Ga,
As?] 945 FRIEIM oM, MOCVDE 47438 AlGaAse}

Hlwsle] Ads] gssh stekd 54 7}?3 AlGaAs7}
A= NS -@J% T AU =S SIMS A2 HE
Al Zne] #3371 Zolel wel PJEA FEEH U

=y ‘F 0195— Zn-J Nele] F% E=3H Hall =4 4
S SRlsisint. o] A¥==4FH LPE W
-AlGaAs/p-GaAs/AlGaAs t%

= ]U]Z] AAe] 2oatg2A ol F AS 7/4\3

2 Adye i%ﬂ%ﬁxk¥ TE7171 53z 47
oA (@AM E: N0001363, 2
FZHE - SH%@J LED§®=T 7 |ed i
olg)o R AYPE A7, F AR (F)DMS(OET)
o} (F)CSsoldll TS EJHTH

References

[1] Y. Xu, B. Chang, L. Chen, X. Chen and Y. Qian, “Com-
parison of GaAs photocathode grown by MOCVD and
MBE: a first-principle and experimental research”, J.
Mater. Sci. - Mater. Electron. 28 (2017) 7429.

[2] YJ. Zhang, J. Zhao, J.J. Zou, J. Niu, X.L. Chen and
B.K. Chang, “The high quantum efficiency of exponen-
tial-doping AlGaAs/GaAs photocathodes grown by
metalorganic chemical vapor deposition”, Chinese Phys.
Lett. 30 (2013) 044205.

[3] YJ. Zhang, J. Zhao, J.J. Zou, J. Niu and B.K. Chang,
“Negative electron affinity AlGaAs/GaAs photocath-
odes with exponential-doping structure”, Adv. Mater.
Res. 631 (2012) 160.

[4] X.P.V. Maldague, “Theory and practice of infrared tech-
nology for nondestructive testing”, John Wiley & Sons,
New York (2001) 684.

[5] X.P.V. Maldague, “Introduction to NDT by active infra-
red thermography”, Materials Evaluation 18 (2002) 2.



288

[6]

[7]

[8]

[91]

[10]

[11]

[12]

Sung Geun Bae, Injun Jeon and Kyoung Hwa Kim

S.I. Long, J.M. Ballantyne and L.F. Eastman, “An anal-
ysis of GaAs LPE growth methods by a diffusion lim-
ited growth model”, J. Cryst. Growth 32 (1976) 95.

R.L. Moon and S.I. Long, “Dependence of GaAs LPE
layer thickness on growth temperature”, J. Cryst. Growth
32 (1976) 68.

J.B. Shim, D.H. Yoon and M. Yoshizawa, “Improved
single crystal growth methods for oxide materials by
MBE, LPE and p-PD techniques”, Journal of the
Korean Crystal Growth and Crystal Technology 5
(1995) 378.

J.B. Shim, WN. Jeon and D.H. Yoon, “Growth and
structural properties of ZnO co-doped Er:LiNbO; thin
films by liquid phase epitaxy method”, Journal of the
Korean Crystal Growth and Crystal Technology 12
(2002) 27.

S.W. Lee, H.Y. Cho, E.K. Kim, S.K. Min and J.H. Park,
“Growth and characterization of GaAs and AlGaAs
with MBE growth temperature”, Journal of the Korean
Crystal Growth and Crystal Technology 4 (1994) 11.
S.J. Jeong and S.J. Kim, “Numerical study of the influ-
ence of inlet shape design of a horizontal MOCVD
reactor on the characteristics of epitaxial layer growth”,
Journal of the Korean Crystal Growth and Crystal Tech-
nology 13 (2003) 247.

D. Xiaojun, G. Xiaowan, Z. Jijun, Z. Yijun, P. Xincun,
D. Wenjuan, C. Zhaoping, Z. Wenjun and C. Benkang,
“Photoemission characteristics of graded band-gap
AlGaAs/GaAs wire photocathode”, Opt. Comm. 367
(2016) 149.

[13]

[14]

[15]

[16]

[17]

(18]

J.J. Hsieh, “Thickness and surface morphology of GaAs
LPE layers grown by super-cooling, step-cooling, equi-
librium-cooling, and two-phase solution techniques”, J.
Cryst. Growth 27 (1974) 49.

D.C. Fu, M.S. Jusoh, A.F. Mat and B.Y. Majlis, “XRD
characterization of the MBE grown Si: GaAs, GaAs,
AlGaAs, and InGaAs epilayer”, IEEE International
Conference on Semiconductor Electronics, Proceedings,
ICSE 2002 (2002) 514.

A. Roshko, K. Bertness, J. Armstrong, R. Marinenko,
M. Salit, L. Robins, A. Paul and R. Matyi, “X-ray dif-
fraction, photoluminescence and composition standards
of compound semiconductors”, Phys. Status Solidi C 3
(2003) 992.

J.A. Taylor, “An XPS study of the oxidation of AlAs
thin films grown by MBE”, J. Vac. Sci. Technol. 20
(1982) 751.

D.J. Carrad, A.M. Burke, PJ. Reece, R.W. Lyttleton,
D.E.J. Waddington, A. Rai, D. Reuter, A.D. Wieck and
A.P. Micolich, “The effect of (NH,),S, passivation on
the (311)AlGaAs surface and its use in AlGaAs/GaAs
heterostructure devices”, J. Phys.-Condens. Mat. 25
(2013) 335304.

X. Guan, J. Becdeliever, A. Benali, C. Botella, G. Grenet,
P. Regreny, N. Chauvin, N.P. Blanchard, X. Jaurand, G
Saint-Girons, R. Bachelet, M. Gendry and J. Penuelas,
“GaAs nanowires with oxidation-proof arsenic capping
for the growth of epitaxial shell”, Nanoscale 8 (2016)
15637.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


