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Abstract— Investigation of gate dielectric conduction proper-
ties in organic p-type staggered thin-film transistors is reported
by means of direct-current, capacitance–voltage, and noise
measurements. Results suggest that transport in the CYTOPTM

gate dielectric is dominated, at low currents, by Schottky conduc-
tion due to the emission at the aluminum gate interface through a
barrier φB ≈ 1 eV, while is limited, at higher currents, by space-
charge conduction in the trap-limited regime with an effective
mobility μθ estimated in the order of 10−9 cm2/(Vs). Gate
current noise follows a 1/ f law and it is found to be proportional
to I2

G , which is inconsistent with the commonly assumed mobility
fluctuation. Traps responsible for gate noise are dielectric-bulk
traps, not located at the semiconductor interface, since the gate
noise is found to be uncorrelated with drain noise.

Index Terms— Organic TFT, low frequency noise, low
frequency noise measurements, gate noise.

I. INTRODUCTION

ORGANIC thin film transistors (OTFTs) have captured a
large space in the electronics market due to the particular

mechanical properties of organic materials which make OTFTs
suitable for applications in the field of flexible-electronics,
such as sensors and displays [1]. Extensive investigation of
direct-current (DC) and noise properties of OTFTs has been
reported in recent years. However this analysis has been
limited to the study of the drain current, hence on the electrical
properties of the semiconductor (the active layer) and of the
semiconductor/dielectric interface. Minor attention has been
devoted to the conduction properties of the gate dielectric.
In this work we investigate the conduction properties of
the gate dielectric (CYTOPTM) in p-type staggered top-gate
OTFTs by gate DC, capacitance-voltage (CV) and gate noise
measurements. Gate noise has the major advantage, with
respect to drain noise, that it is sensible to defects located
in the entire gate stack and not only close to the channel-
dielectric interface as is the case of drain noise [2]–[6].
To our knowledge no previous work regarding neither gate
DC nor gate noise in OTFTs has been reported so far. Thanks
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Fig. 1. Device structure (not in scale) of the investigated p-type OTFT

to a purposely designed high-sensitivity instrumentation
system [7], [8] we were able to measure the gate noise at
the low gate DC level of OTFTs (pA÷nA range).

II. DEVICE STRUCTURE

OTFTs, with staggered top-gate configuration (Fig. 1a),
were fabricated on flexible (125 μm thick) polyethylene-
naphtalate (PEN, DuPont Teijin Teonex® Q65HA) by using
solution processed semiconductor and dielectric. Investigated
devices have gate width (W) ranging from 70 to 220 μm
and gate length (L) ranging from 2 to 100 μm. The organic
semiconductor is SmartKem® p-FLEX™, 20 nm thick,
while the gate dielectric is poly(perfluorobutenylvinylether),
CytopTM, 550 nm thick and relative dielectric constant
∼2.1. Source and drain are made in Gold while the gate
is in Aluminum. Source and drain contacts were pre-
treated by a Self-Assembled Monolayer (SAM) of 2,3,4,5,6-
pentafluorobenzenethiol and the total longitudinal overlap
between the gate and source/drain is 2dc ≈ 50μm (see Fig. 1).
Due to processing requirements the semiconductor is present
also below the gate contact pad which has an area equal
to AG,PAD = (200μm)2. The total gate area is then AG =
W(2dc + L) + A G,PAD and is dominated by AG,PAD so that,
even in devices with strongly different WL, AG is not so
dissimilar. More processing details can be found in [10].

III. DC MEASUREMENTS

Gate current (IG) vs. gate voltage (VG) measurements
have been performed with the experimental setup presented
in [7] and [8] with a bias delay of 1s. Fig. 2 shows a typical
IG-VG curve (symbol) measured in a device with L=100 μm
and W=120 μm. We were able to interpret the low-current
regime and the higher current regime through two different
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Fig. 2. IG-VG fit at low and high currents in a device with L = 100 μm and
W = 120 μm. Low current regime fits well with Schottky emission, while
the high current range fits well with space-charge limited conduction.

physical mechanisms. Since the semiconductor thickness is
much thinner with respect to the dielectric thickness (tox), it
is reasonable to assume that the gate voltage appears entirely
across the dielectric. The low-current range fits well with
Schottky conduction [11] (red fit in Fig. 2), that is ln(IG) =
a+b

√
Fox where Fox is the dielectric field (assumed constant)

Fox ≈ VG/tox, according to a barrier-height φB ≈ 1 eV. This
value is consistent with the band-offset between the Aluminum
gate (work-function ≈ 4eV) and CYTOP (electron affinity
≈ 2.8eV [12]) so that the measured gate current is most
certainly due to electron injection from the gate to the CYTOP
dielectric. Indeed hole injection from the semiconductor or
from source/drain to the gate is less probable due to the large
dielectric gap (≈6.3eV [12]).

The higher current range of the measured IG-VG fits well
with space-charge limited conduction (SCLC) [11] (blue fit
in Fig. 2) where the current has a quadratic dependence with
respect to the applied voltage. Space-charge currents have been
already observed in organic layers [13]. At low injection the
CYTOP is neutral, the dielectric field is constant, and the
transport is dominated by the Schottky emission at the gate
due to a non negligible barrier (≈1eV) towards the CYTOP.
As the injection level is sufficiently high, space-charge effect
takes place and the transport in the CYTOP is limited by the
drift of the injected charge. In the SCLC regime the field in the
CYTOP is not constant due to the space-charge and controls, at
the gate interface, the barrier lowering and Schottky emission.
Stated in other words, the SCL current is a Schottky current
controlled by an interfacial field F0 �= VG/tox generated by
the space-charge. Gate current densities, in the SCL regime,
have been averaged in order to extract the average effective
mobility μθ where μ is the dielectric mobility and θ = n/ninj
is the fraction of the mobile charge (n) with respect the injected
charge (ninj). We estimated a value of μθ ≈ 5 ·10−9 cm2/(Vs)
which is consistent with other reports [13]. Since this value is
much lower with respect to typical values of μ in organic
layers, we have to assume that θ �1, meaning that the
SCLC is limited by the thermal activation of dielectric traps
(trap-limited regime).

IV. CV MEASUREMENTS

Fig. 3 shows the scaled gate capacitance (CG) measured at
f=1kHz in several devices with different W and L as a function
of VG (source and drain grounded). Fig. 3(top) shows that the

Fig. 3. Gate capacitance vs. gate voltage (at f=1kHz) in several devices
with different W and L.

Fig. 4. Gate current PSD as a function of the frequency (device of Fig.2)
for 3 different bias currents.

scaling with the gate area AG works quite well in accumulation
and that the measured CG/AG is very close to the theoretical
oxide capacitance per unit area εox/tox ≈ 3.38 · 10−17 F/μm2.
This result is consistent with top gate injection, as discussed
in Section III. Fig. 3(bottom) shows that, for positive VG,
the gate capacitance scales with W. In particular CG/W ≈
εox/tox·2dc, which is consistent with back injection from the
overlap between source/drain and gate. We have to notice that
the gate current is below the instrumentation background for
positive VG. This result is consistent with back hole injection
from the overlap regions which is blocked by the large band
offset between the contacts and the dielectrics.

V. NOISE MEASUREMENTS

The experimental setup for gate noise measurements is
presented in [7] and [8]. Fig. 4 shows the measured power
spectral density (PSD) of the gate current SIG as a function
of the frequency for 3 bias gate currents in the SCLC regime
(same device of Fig. 2). The measured spectra show a clear
1/fγ behavior with γ ≈ 1, meaning that the noise is generated
by a continuous distribution of dielectric traps. Fig. 5 shows
SIG (extrapolated at f = 1Hz) as a function of IG in several
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Fig. 5. Gate current noise PSD (at f = 1Hz) as a function of IG in several
devices with different W and L.

devices with different W and L. The scaled gate noise SIG ·AG
(not shown) shows a similar dispersion to SIG consistent with
a small effective gate area (AG) variation even for devices
with strong differences in WL. As can be observed in Fig. 4,
the noise is proportional to I2

G, that is SIG/I2
G = constant. Let

us observe that the measured noise is meaningful only in the
current interval where the transport is limited by the space-
charge effect (let us say > 10pA). In fact in the Schottky
conduction range the noise is very low and the instrumentation
background prevails. Current fluctuations associated to space-
charge currents have been studied in the past [14] and they
have been attributed to mobility fluctuation (MF). However
we have to rule out MF as the main cause of current
fluctuations. In fact the normalized noise (SIG/I2

G) due to MF
has been found to be bias dependent, while we observed bias
independence of SIG/I2

G. In terms of SCL current the only other
possible source of noise is the fluctuation of the parameter
θ = n/ninj while, in terms of Schottky current, the noise may
be generated by fluctuations of φB and/or F0. Fluctuations of
ninj induced by φB could result in bias independency of SIG/I2

G.
Gate current fluctuations, with SIG/I2

G constant, induced by
barrier fluctuations have been observed and modeled in
MOSFETs [3], [5]. The fluctuations of φB may be generated,
in OTFTs, by fluctuations of the dielectric trap occupancy.

Cross-correlation measurements in the linear region
(VDS = −1V) have been performed between drain and gate
currents using a two-channel spectrum analyzer [8]. After
M=1000 spectra-averages the resulting module (|C|) of the
cross-correlation coefficient (C = SIG,ID/(SIGSID)1/2, where
SIG,ID is the cross-spectrum between gate and drain currents
and SID is the PSD of the drain current), is in the order of the
“background noise” given by 1/

√
M=0.03 at all investigated

frequencies and bias. This result allows us to conclude that
the microscopic physical origin of gate and drain noise are
different. While drain noise is generated at the semiconductor-
dielectric interface [9], [10] gate noise is generated away from
the interface into the dielectric. This result is consistent with
carrier injection from the gate.

VI. SUMMARY AND CONCLUSION

In this letter we reported, for the first time, gate DC
and gate noise measurements in (p-type staggered) OTFTs.

At low (negative) bias the gate current is dominated by
Schottky conduction into the dielectric according to a barrier
height of ≈1eV, while at higher (negative) bias the current is
found to be consistent with SCLC according to an effective
mobility μθ ≈ 5 · 10−9cm2/(Vs), meaning that transport is
limited by the activation of in-band dielectric traps. Both
mechanisms are consistent with electron top injection from
the gate. In the SCLC regime the field in the CYTOP is not
constant and controls, at the gate interface, the barrier lowering
and Schottky emission. Gate current noise follows a 1/f law
and is proportional to I2

G. Such behavior cannot be explained,
in the SCLC context, by mobility fluctuation. A possible
mechanism for gate noise is barrier height fluctuation induced
by dielectric traps occupancy fluctuation. These traps are
dielectric-bulk traps, not located at the semiconductor interface
since the gate noise is found to be uncorrelated with drain
noise. Future work will be devoted to modeling the gate noise
in OTFTs.

REFERENCES

[1] M. J. Deen, O. Marinov, S. Holdcroft, and W. Woods, “Low-frequency
noise in polymer transistors,” IEEE Trans. Electron Devices, vol. 48,
no. 8, pp. 1688–1695, Aug. 2001.

[2] H. Rao and G. Bosman, “Simultaneous low-frequency noise characteri-
zation of gate and drain currents in AlGaN/GaN high electron mobility
transistors,” J. Appl. Phys., vol. 106, no. 10, pp. 103712–103717,
2009.

[3] J. Lee, G. Bosman, K. R. Green, and D. Ladwig, “Noise
model of gate-leakage current in ultrathin oxide MOSFETs,”
IEEE Trans. Electron Devices, vol. 50, no. 12, pp. 2499–2506,
Dec. 2003.

[4] T. Contaret, K. Romanjek, T. Boutchacha, G. Ghibaudo, and F. Bœuf,
“Low frequency noise characterization and modelling in ultrathin oxide
MOSFETs,” Solid-State Electron., vol. 50, no. 1, pp. 63–68, 2006.

[5] P. Magnone, F. Crupi, G. Iannaccone, G. Giusi, C. Pace, E. Simoen,
and C. Claeys, “A model for MOS gate stack quality evaluation based
on the gate current 1/f noise,” in Proc. 9th Int. Conf. ULtimate Integr.
Silicon, (ULIS) Mar. 2008, pp. 141–144.

[6] L. K. J. Vandamme, D. Rigaud, J.-M. Peransin, R. Alabedra, and
J.-M. Dumas, “Gate current 1/f noise in GaAs MESFET’s,”
IEEE Trans. Electron Devices, vol. 35, no. 7, pp. 1071–1075,
Jul. 1988.

[7] G. Giusi, O. Giordano, G. Scandurra, C. Ciofi, M. Rapisarda, and
S. Calvi, “Automatic measurement system for the DC and low-f noise
characterization of FETs at wafer level,” in Proc. IEEE Int. Instrum.
Meas. Technol. Conf. (I2MTC), May 2015, pp. 2095–2100.

[8] G. Giusi, O. Giordano, G. Scandurra, M. Rapisarda, S. Calvi, and
C. Ciofi, “High sensitivity measurement system for the direct-current,
capacitance-voltage, and gate-drain low frequency noise characterization
of field effect transistors,” Rev. Sci. Instrum., vol. 87, no. 4, p. 044702,
Apr. 2016.

[9] G. Giusi, O. Giordano, G. Scandurra, S. Calvi, G. Fortunato,
M. Rapisarda, L. Mariucci, and C. Ciofi, “Evidence of correlated
mobility fluctuations in p-Type organic thin-film transistors,” IEEE
Electron Device Lett., vol. 36, no. 4, pp. 390–392, Apr. 2015.

[10] G. Giusi, O. Giordano, G. Scandurra, S. Calvi, G. Fortunato,
M. Rapisarda, L. Mariucci, and C. Ciofi, “Correlated mobility fluctua-
tions and contact effects in p-Type organic thin-film transistors,” IEEE
Trans. Electron Devices, vol. 63, no. 3, pp. 1239–1245, Mar. 2016,
doi: 10.1109/TED.2016.2518305.

[11] F.-C. Chiu, “A review on conduction mechanisms in dielectric films,”
Adv. Mater. Sci. Eng., vol. 2014, Feb. 2014, Art. no. 578168.

[12] T. T. Dao, T. Matsushima, R. Friedlein, and H. Murata, “Controllable
threshold voltage of a pentacene field-effect transistor based on a double-
dielectric structure,” Organic Electron., vol. 14, no. 8, pp. 2007–2013,
Aug. 2013.

[13] A. Carbone, C. Pennetta, and L. Reggiani, “Trapping-detrapping fluctu-
ations in organic space-charge layers,” Appl. Phys. Lett., vol. 95, no. 23,
p. 233303, 2009.

[14] T. G. M. Kleinpenning, “1/ƒ Noise in solid state single injection diodes,”
Phys. B+C, vol. 94, no. 2, pp. 141–151, May 1978.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


