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Abstract: Quantum dots (QDs) offer size-dependent tunability across the infrared to ultraviolet range with narrow emission
linewidths and high color purity, making them highly attractive for next-generation light-emitting devices. Quantum dot light-
emitting diodes (QLEDs) further combine precise spectral control with scalable, low-cost solution processing, positioning them
as strong candidates for wearable, stretchable, and AR/VR display technologies. However, conventional single-emission QLEDs
suffer from charge imbalance, efficiency roll-off, and limited operational lifetime, necessitating new device architectures.
Tandem QLEDs, which vertically stack multiple emissive layers (EMLs) connected by charge generation layers (CGLs), provide
a compelling solution by enabling higher luminance, improved charge balance, and longer lifetime at equivalent current density.
The CGL serves as the interfacial region mediating charge injection and generation between adjacent EMLs, directly determining
device efficiency and stability. This review highlights recent progress in CGL engineering, categorizing representative designs
into planar heterojunction, inorganic-based, and dipole-based configurations. Comparative analysis of their formation
mechanisms, material systems, and process compatibilities reveals evolving charge-control strategies that extend beyond
material selection. These insights establish design principles for next-generation tandem QLEDs with enhanced efficiency,

durability, and manufacturability.
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Fig .1. (a) Two-unit tandem QLED with standard structure and (b) two-unit tandem QLED with inverted structure.
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Fig. 3. (a) Planar heterojunction CGL (ZnMgO/PEDOT:PSS/PVK) with standard structure, (b) energy band diagram of the standard planar
heterojunction CGL, (c) J-V-L and CE-J-EQE characteristics of the tandem QLED employing the planar heterojunction CGL
(ZnMgO/PEDOT:PSS/PVK), (d) planar heterojunction CGL (PVK/PEDOT:PSS/ZnMgO) with inverted structure, (e) energy band diagram of

the inverted planar heterojunction CGL, and (f) CE-J and EQE-J characteristics of the tandem QLED employing the planar heterojunction
CGL (PVK/PEDOT:PSS/ZnMgO).
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Table 1. Performance of tandem and single QLEDs with an inverted CGL (PVK/PEDOT:PSS/ZnMgO) structure.
Current Efficiency(Cd/A) EQE(%)
Device Turn on Voltage 500/ [sg‘;%gf 000 Max 500/ [5(:%0/?"_’:? coo Max
Single QLED 3.7v 12'45/29"33/28'9 29.68 2.94/4.91/6.83 7.00%
Tandem QLED 7.3V 31'54/59"43/56'9 57.06 7.54/12.07/13.63 13.65%
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Fig. 4 (a) Inverted-type bulk heterojunction-like CGL (PVK/PEDOT:PSS/ZnO), (b) bulk heterojunction-like only-CGL device, (¢) J~E
characteristics of planar heterojunction and bulk heterojunction-like CGLs, and (d) CGE characteristics of planar heterojunction and bulk

heterojunction-like CGLs.
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CGL, and (c) J-V, LV, and EQE-J characteristics of the tandem QLED employing the inorganic interface-based CGL (MoQ3/I1Z0/ZnMgO).
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Fig. 6. (a) Standard-structure dipole-based CGL (ZnMgO/PMA/AMA/TFB), (b) formation mechanism of the PMA/AMA interface, (c)
interfacial charge generation mechanism in the dipole-based CGL (ZnMgO/PMA/AMA/TFB), (d) secondary electron cutoff region in the UPS
spectrum, and (e) J-V, CE—J, and L—J characteristics of single QLED and dipole-based CGL tandem QLEDs.
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Table 2. Performance of single QLEDs and tandem QLEDs with and without AMA.

. . . T
Luminance Current Efficiency 0 N
Device L':,'I"ta": @10mA/cm, @10mA/cm, @5'0‘:&;:‘”’“
9 (Cd/m?) (Cd/A)
Single QLED & 2.5V — 8.3 —
Tandem QLED
w/o AMA ~ 5.0V 1308 12.86 0.16
Tandem QLED wy/
AMA ~ 4.5V 2216 20.7 2.2
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Fig. 7. (a) Inverted-type dipole-based CGL (TFB/PMA/AIL:AlOx/Zn0), (b) energy band diagram of the inverted dipole-based CGL, (c)
interfacial charge generation principle at the PMA/AIL:AlOx interface, (d) charge injection and generation behavior as a function of Al:AlOx
thickness, and (e) L-V, CE-L, and EQE-L characteristics of single QLED and dipole-based CGL tandem QLEDs.
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Table 3. Performance of tandem and single QLEDs with an inverted dipole-based CGL (TFB/PMA/AIl:AlOx/ZnO) structure.
Current Efficiency(Cd/A) Luminance{Cd/m?) EQE(%)
. Turn on 400/4000/40000 Masx 400/4000/40000
Device Voltage [cd/m?] Max @90 mA/cm? [Cd/m?] Max
Top Device 3.0 40.5/82.2/89.7 92.5 94,700 9.9/19.0/20.4 21.7
Bottom Device 3.0 15.7/42.2/56.1 57.9 44,290 3.7/9.8/12.9 13.5
Tandem QLED 7.8 78.1/209.3/18 217.5 146,100 18.4/48.6/43 50.3
R0 W ezl SAlo] MoO:9} ZnMgO 7t Mat 58 Tgoll A PMAS] WF7L 5715t 3 54 slo] 34
= WP A AAsks BSIA] A4S »3tT [29]. o]2]  HB, AMAE oYX £HE std ol sAIA A71ES 5
gF 271 AlM 719k CGL2 ®E QLED #+x0M & 338 & &stil CGEE ittt 2 Auh, H3d a5 ¥ 44 45
W Afole] At AAd g GEsto] Aot RIS g o o] 37 LD, ol T 6(d). ble) X I 2014 2
Aot 5 FHT Y £F £8S FYAUE A & F 4 ok
A [0 SOIIHE FUg HHT £ Fwo) 2l
o], MoQOs/1Z0/c-ZnMgO AHHo] B 4 X}o] ot A X 3.3.2Inverted 7+ =
sF 290l AT o R 7)ojghe WojEt Inverted FxAIH| ChEN H3AL 7|9 COLE

3.3ES3AIH =

=qsto] Aot B 2 FYS SEtE

P-N 3ol QEsHe BHY ol FHY 7

oMo Aot Al RE L A 7IA e e

2 AAFIH[30,31). ThebA] WhE o] ghuls

= 28H9 M5t 50| 7Hss

A7k % nm £ 2 of9- grot AA
] A

o, &4 378 3 A

atw 7} 7bsaict.

3.3.1 Standard ?+ =

Standard 7204 HTL3} ETL Afo]o] 42712 &
gt 5ol AdEo. dEA Rl o 2 ZnMgO/PMA/
AMA/TFB +&7} 1o [1¥ 6(a), 6(c)], PEDOT:PSS
o A= U A g3l AL Ayl Ash PMA
(phosphomolybdic acid)7t &-8-=t} [30]. 22|} PMA
e 3o} Ae} 2 oPd TRl BhE Abgo] of et
o] & H eFst7] ¢]8 AMA(ammonium acetate)S =I5}

%, PMAS] 414 YAto} AMAS) ¢hs o] & 7 41714
NBRg o2 43 B3R Fol FHHC 23 6(b)]. o]

AL:AlOx ¥ PEIE/ZnO F+%o0|t}[31] ALAIOx 7|8F &
o Al= PMA 9ol AlS 5ATgH ] At Abaka] 74 ALAIOX
< @99t (23 ()l o FEAAE PMA-AL AW
oA A5 gL, Y Aot Aloxg §3 45t

= O

L

o
2 Mgt (23 7(b)]. Alox: A EAS 7R

|o

~
a
o
>
>
Qr
l‘\l‘
H
fol
o
g n
o O.
o

4. 2% CGL &7le| wetd 3 7|& 24H|

B QLED9] 452 EML 7t Ast s

O o

Q
Q
=
=)
=,
2
iu)
A%
lo
T
o
> oo
fo
i
i)
i ol
2
rr
r
i
rok
o)
olr
o
oZ

M X O rg o



602 J. Electr. Electron. Mater., Vol. 38, No. 6, pp. 593-603, November 2025: Jung and Choi

2] YoM = A
k. o] 5 YxIst7] HslM=
pal o 2 oA A =2fo] a4E .
oA 2] 53t 24k 2] aet7t E astet.

54 = ZaAjolnt. ’ig QLEDO
M= dadstoz, CGL2 =2 4 &
N FAlsoF st W7 ZHgolut BhALR Qleh 3 &4

S oixjsfo} sict. metA 278F Aoj U 5A At
2] of o siet.
opxlato 2, Areste st AT Al SRt E

%
o 12

ox é o4 L&
id) oo ©
= or
0o o oy
N o @
- =
o2

Mz
(A RN
FF %
rlo
0
RS
oX,
N
ofr C F
-
R T
Do
og 4 (1R}
r
FQ mlo
o o
il L
L350
02X
- 2l
ol N

E 2 230 qn
ofo
fo
ju
1)
ofl
i)
>,U
|o
L
N
L
(i

ORCID

Moon Kee Choi https://orcid.org/0000-0003-4536-3393

ZAtel 2

This work was supported by the Korea Institute
for Advancement of Technology (KIAT) grant
funded by the Korean Government (MOTIE) (RS-
2025-16064125).

REFERENCES

[1] S.Coe, W. K. Woo, M. Bawendi, and V. Bulovi¢, Nature, 420,
800 (2002).
doi: https://doi.org/10.1038/nature01217

[2] K. Kim, D. R. Kim, D. Kim, H. H. Song, S. Lee, Y. Choi, K.
Lee, G. H. Lee, J. Lee, H. H. Kim, E. Ahn, J. H. Jang, Y. Kim,

H.C.Lee, Y.Kim, S.I. Park, J. Yoo, Y. Lee, J. Park, D. H. Kim,
M. K. Choi, and J. Yang, Adv. Mater., 37, 2420633 (2025).
doi: https://doi.org/10.1002/adma.202420633

[31 S.Li,J. H.Jang, W. Chung, H. Seung, S. I. Park, H. Ma, W. J.
Pyo, C. Choi, D. S. Chung, D. H. Kim, M. K. Choi, and J. Yang,
ACS Nano, 17,20013 (2023).
doi: https://doi.org/10.1021/acsnano.3¢05178

[4] D.Kimand M. K. Choi, J. Korean Inst. Electr. Electron. Mater.
Eng., 35, 547 (2022).
doi: https://doi.org/10.4313/JKEM.2022.35.6.2

[5] H.Joand M. S. Kang, Korean J. Chem. Eng., 41, 3431 (2024).
doi: https://doi.org/10.1007/s11814-024-00235-w

[6] A.Ali,S.Oh, W.Kim, and S. J. Oh, Korean J. Chem. Eng., 41,
3545 (2024).
doi: https://doi.org/10.1007/s11814-024-00251-w

[71 J.Yang,J. Yoo, W.S. Yu, and M. K. Choi, Macromol. Res., 29,
391 (2021).
doi: https://doi.org/10.1007/s13233-021-9055-y

[8] J. Yoo, K. Lee, U. J. Yang, H. H. Song, J. H. Jang, G. H. Lee,
M. S. Bootharaju, J. H. Kim, K. Kim, S. I. Park, J. D. Seo, S. Li,
W. S. Yu, J. I. Kwon, M. H. Song, T. Hyeon, J. Yang, and M.
K. Choi, Nature Photonics, 18, 1105 (2024).
doi: https://doi.org/10.1038/s41566-024-01496-x

[9] T.Lee, B.J. Kim, H. Lee, D. Hahm, W. K. Bae, J. Lim, and J.
Kwak, Adv. Mater., 34, 2106276 (2022).
doi: https://doi.org/10.1002/adma.202106276

[10] D. C.Kim, H. Seung, J. Yoo, J. Kim, H. H. Song, J. S. Kim, Y.
Kim, K. Lee, C. Choi, D. Jung, C. Park, H. Heo, J. Yang, T.
Hyeon, M. K. Choi, and D. H. Kim, Nat. Electron., 7, 365
(2024).
doi: https://doi.org/10.1038/541928-024-01152-w

[11] S.Chang,J. H. Koo, J. Yoo, M. S. Kim, M. K. Choi, D. H. Kim,
and Y. M. Song, Chem. Rev., 124, 768 (2024).
doi: https://doi.org/10.1021/acs.chemrev.3c00548

[12] W. Koh and M. K. Choi, J. Korean Inst. Electr. Electron. Mater.
Eng., 36, 537 (2023).
doi: https://doi.org/10.4313/JKEM.2023.36.6.1

[13] Y. Kim, J. Yang, and M. K. Choi, Korean J. Chem. Eng., 41,
3469 (2024).
doi: https://doi.org/10.1007/s11814-024-00301-3

[14] J. Yoo, S. Ha, G. H. Lee, Y. Kim, and M. K. Choi, Adv. Funct.
Mater., 33, 2302473 (2023).
doi: https://doi.org/10.1002/adfm.202302473

[15] M. Lee, H. Seung, J. I. Kwon, M. K. Choi, D. H. Kim, and C.
Choi, ACS Omega, 8, 5209 (2023).
doi: https://doi.org/10.1021/acsomega.3c00440

[16] K. Lee, Y.Kim, E. Ahn, J. I. Kwon, H. Ma, J. H. Jang, S. Li, H.
C. Lee, G. H. Lee, S. Lee, K. Kim, N. J. Sung, D. Kim, M. H.
Song, M. K. Choi, and J. Yang, Mater. Today, 75, 2 (2024).
doi: https://doi.org/10.1016/j.mattod.2024.03.008

[17] D.C.Kim, M. Karl, K. Lee, D. Ko, D. H. Kim, J. Yang, and M.



J. Electr. Electron. Mater., Vol. 38, No. 6, pp. 593-603, November 2025: Jung and Choi

(18]

[19]

[20]

(21]

(22]

[23]

[24]

[25]

K. Choi, Small, 21, €05099 (2025).

doi: https://doi.org/10.1002/smll.202505099

K. Kim, M. Kim, and J. Yang, Korean J. Chem. Eng., 41, 3501
(2024).

doi: https://doi.org/10.1007/s11814-024-00179-1

D. C. Kim, M. K. Choi, D. H. Kim, and J. Yang, npj Flex.
Electron., 9, 50 (2025).

doi: https://doi.org/10.1038/s41528-025-00427-2

L. K. Bae and M. K. Choi, J. Korean Inst. Electr. Electron.
Mater. Eng., 38, 21 (2025).

doi: https://doi.org/10.4313/JKEM.2025.38.1.3

J.Kim, B. Lee, G. M. Kim, I. Lee, S. Y. Lee, K. R. Choi, and D.
C. Lee, Korean J. Chem. Eng., 41, 3593 (2024).

doi: https://doi.org/10.1007/s11814-024-00225-y

J. H. Jang, S. Li, D. H. Kim, J. Yang, and M. K. Choi, Adv.
Electron. Mater., 9, 2201271 (2023).

doi: https://doi.org/10.1002/aelm.202201271

Q. Su, H. Zhang, and S. Chen, npj Flex. Electron., 5, 8 (2021).
doi: https://doi.org/10.1038/s41528-021-00106-y

H.B.Ren, W. S. Shen, Y. K. Wang, and L. S. Liao, Adv. Funct.
Mater., 06771 (2025).

doi: https://doi.org/10.1002/adfm.202506771

H. Li, J. Wang, and S. Chen, Light Sci. Appl., 14, 171 (2025).
doi: https://doi.org/10.1038/s41377-025-01835-9

[26]

(27]

(28]

[29]

(30]

(31]

(32]

603

H. Zhang, S. Wang, X. Sun, and S. Chen, J. Soc. Inf. Disp., 25,
143 (2017).

doi: https://doi.org/10.1002/jsid.541

H. Zhang, X. Sun, and S. Chen, Adv. Funct. Mater.,27, 1700610
(2017).

doi: https://doi.org/10.1002/adfm.201700610

T. Zhou, T. Wang, J. Bai, S. Liu, H. Zhang, W. Xie, and W. Ji,
Adv. Mater., 36,2313888 (2024).

doi: https://doi.org/10.1002/adma.202313888

C. Yuan, Z. Chen, F. Tian, and S. Chen, Nano Lett., 24, 7541
(2024).

doi: https://doi.org/10.1021/acs.nanolett.4c02021

S. G. Meng, Y. Wang, J. Z. Xu, W. Z. Liu, W. S. Shen, D. Y.
Zhou, and L. S. Liao, Adv. Electron. Mater., 11,2500180 (2025).
doi: https://doi.org/10.1002/aelm.202500180

Q. Wu, X. Gong, D. Zhao, Y. B. Zhao, F. Cao, H. Wang, S.
Wang, J. Zhang, R. Quintero-Bermudez, E. H. Sargent, and X.
Yang, Adv. Mater., 34, 2108150 (2022).

doi: https://doi.org/10.1002/adma.202108150

J. Wu, J. Xia, and W. Lei, Org. Electron., 67, 116 (2019).

doi: https://doi.org/10.1016/j.0rgel.2019.01.015




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


