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Abstract-Optimizing gain through systematic methods of 
varying current injection schemes analytically is significant to 
maximize experimentally device yield and evaluation. Various 
techniques are used to calculate the amplified spontaneous 
emission (ASE) gain for light emitting devices consisting of 
single-section and multiple-sections of even length. Recently 
double quantum well (DQW) superluminescent diodes (SLD) 
have shown a broad multi-state emission due to mutli-
electrodes of non-equal lengths and at high non-equal current 
densities. In this study, we adopt an improved method utilizing 
an ASE intensity ratio to calibrate a gain curve based on the 
sum of the measured ASE spectra to efficiently estimate the 
gain. Although the laser gain for GaAs/AlGaAs material is well 
studied, the ASE gain of SLD devices has not been 
systematically studied particular to further explain the 
multiple-state emission observed in fabricated devices. In 
addition a unique gain estimate was achieved where the excited 
state gain clamps prior to the ground state due to approaching 
saturation levels. In our results, high current densities in long 
sectioned active regions achieved sufficient un-truncated gain 
that show evidence of excited state emission has been observed.    

 

I.  INTRODUCTION 
Superlumienscent diodes (SLDs) have a great number of 

applications in interferometric sensing such as optical 
coherent tomography and optical gyroscopes due to the 
required broad spectral bandwidth for high axial resolution 
[1]. Techniques to measure the modal gain is significant in 
revealing the origin of the bandwidth and output power as 
well as calculating other device and material properties for 
device optimization.  

SLDs operate at the superlinear, amplified spontaneous 
emission (ASE) regime of the luminescence versus current 
(L-I) curve. The modal gain is defined as the fractional 
increase of the intensity of an optical mode per unit distance 
of propagation. Typically the modal gain in SLDs is at least 
two times higher than threshold modal gain in laser diodes 
[2], since SLDs have device features to suppress lasing.  

Comparing published ASE measurement techniques 
summarized in Table I, it is evident that certain approaches 
require a set of conditions, such as equal segments, equal 
current density, and a particular number of active sections. 
Our multi-electrode SLD design (previously detailed in [3]) 

consists of two active ridge sections (D1, D2) butt-coupled to 
a slab waveguide photon absorber. The D2 (middle) section 
is a fixed length and the D1 (by emitter facet) section is 
adjustable in length up to 1 mm. The D1 section can 
therefore support greater current density than the D2 section. 
In addition, long cavity lengths and high current density can 
lead to saturation, which can therefore impede gain 
measurements. Saturation occurs when the ASE intensity 
shows the depleted excited state (ES) population reducing 
the ES gain as the signal intensity builds up along the 
amplification axis [4,5]. Therefore, the longer the cavity, the 
more susceptible a device is to approaching saturation at 
high injection currents. 

 
Although there has been recent work on multiple-section 

ASE gain calculations when characterizing quantum well 
(QW) lasers [6-8], the ASE gain of QW SLDs has not been 
quantified. In addition, no other work has shown multiple 
state gain in symmetric QW based material structures. Oster 
et al. [6] implemented the segmented device gain technique 
from Blood et al. [8], which uses the ratio of measured ASE 
spectra. The material characterized was an InGaAsP/AlGaAs 
multiple-section laser device emitting at 800 nm. The 
maximum injected current density reported was 1.6 kA/cm2 
and the active region consists of two QWs which were 6 nm 
thick. The gain curves confirmed the emission is only from 
the ground state energy level. Since our GaAs/AlGaAs wells 
are 10 nm thick each, we can achieve higher current 
densities which in turn enable an ES gain. Quantifying gain 
can demonstrate ES emission as well as the role of saturation 
in our device.  

 
 
 
 
 
 
 
 
 



TABLE I 
Comparison of ASE gain approximation methods 
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Sum of 
ASE 

Non-
uniform 

Not 
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ASE from 
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 Blood [6] 
Segmented 
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2 Ratio of 
ASE 
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Blood [6] 
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Ratio of 
ASE 

Uniform Equal  

Lester [12] 
Alternative 
segmented 
contact method 

3 Ratio of 
ASE 

Uniform Equal Factors in 
current 
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JD1  is the current density in section D1 
LD1  is the length in section D1 

 
II. RESULTS AND DISCUSSION 

A. Single-Section Device 
Several single section modal gain approximations have 

been formulated. The Hakki Paoli method for instance 
examines the Fabry-Perot (FP) modulation of the ASE of a 
laser device at subthreshold current densities using the 
following equation [9]. 
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where Imax refers to a peak of a FP mode, Imin refers to a 

valley of a FP mode, L is the active length, R is the facet 
reflectance. By fitting the measured ASE spectra at various 
current densities to a series of Lorentzian functions, the 
minimum and maximum points are extracted to generate the 
modal gain. The limitation of this method is the maximum 
current density and OSA resolution. The maximum current 
density under threshold is less than the current density 
achievable in SLDs which have absorbing sections and low 
reflectance facets. In addition, since the cavity length is 
inversely proportional to the period of the FP modulation, 
the cavity length must be small enough for the OSA not to 
undersample the FP modes of the wide the spectrum. Modal 
gain calculated using the Hakki-Paoli method for a 
GaAs/AlGaAs single ridge section device is shown in Fig. 1. 
As seen from the data, the gain increases with current 
injection density up to 3.42 kA/cm2 with a peak at 862 nm. 
Note that above the threshold current, a single lasing peak at 
865 nm is observed for the corresponding cavity length of 
0.03 cm. This single section gain approach falls short of 
easily demonstrating an ES gain. The following gain 
approximation methods discussed involve having longer 
sections, thus enabling higher current densities.  

  
B. Two-Section Device, Unequal Current Density 

A gain calculation method based on the sum of ASE 
spectra is derived and implemented. The semiconductor 
optical amplifier (SOA) equation is as follows [10]:  

                              
GP

dL
dP

� ,               (2) 

 
where P is optical power at distance L from the input at 

L=0, and G is net modal gain. For a constant gain, a solution 
to Equation (2) is the following [10].   
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where P(L) refers to optical power at distance L, and Pin is 

the input optical power at L=0. The term exp(GL) is also 
referred to as the amplified gain. From Equation (3), Lin et 
al. [11] applied the following set of equations to calculate 
the optical gain from a two-section SOA device:  
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where ID1(�,JD1,JD2) corresponds to the ASE intensity 
from facet D1 when the current density of section D1 equals 
JD1 and the current density of section D2 equals JD2. C is a 
coupling factor quantifying the coupling variation in 
measurement when coupling into each facet. As shown, the 
net modal gain, G(�, JD1) is not dependent on JD2, which 
therefore can be of any value. 

 
The benefit of this ASE sum approach is that it does not 

depend on sections of equal length nor equal current 
densities. This is especially beneficial when one section is 
much shorter, as is the case in our multiple-section design. 

 

 

Fig. 1. Hakki Paoli Gain approximation of a GaAs/AlGaAs DQW single 
section ridge device with a cavity length of 0.03 cm at varying current 

densities. 
  



Fig. 2(a) shows the measured spectra from each facet while 
injecting each section individually as well as injecting both 
sections simultaneously. Using Equation (5), the gain from 
each section of a two-section GaAs/AlGaAs ridge device is 
examined in Fig. 2(b). Applying this two-section two-facet 
method to our straight ridge device limits our current density 
in order to maintain sub-threshold conditions. Lin et al., on 
the other hand, applied this gain method to a set of tilted 
ridge SOAs and therefore achieved high current density [9]. 
Due to the limitation in our current injection, the gain 
spectrum only corresponds to the ground state. In addition, 
saturation in the longer section is observed during 
wavelengths, where ID2(�, JD1, JD2) is less than ID2(�, 0, JD2) 
forcing gain to be an imaginary and therefore invalid value. 
Even though the D2 section is injected at higher current 
density than D1, saturation does not occur because it is a 
shorter section. One more important observation is the 
similar gain shape for the similar injection current densities. 
The gain for the longer section, D1, seems truncated. In 
summary, a higher current density with less saturation 
effects is needed as well as a way to derive C.  Although the 
section lengths and current densities do not have to be equal, 
the coupling factor C has to be calculated to yield gain in 
real units. 

 

C. Multiple-section Device, Equal Current Density 
The optical gain, the differential change in the ASE 

intensity with transmission length, L, and the pure 
spontaneous emission, Ps, can be related by the following 
equation [12]: 

                                     
SPGI
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Using the boundary condition of I=0 at x=0, the single 
pass emission equation is derived [13].  
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where IL corresponds to ASE intensity with active length, 
L, Ps is the uncalibrated pure unamplified spectrum. 

Assuming uniform current injection and that gain is 
independent of length, Blood et al. [8] used a ratio of ASE 
spectra to calculate gain in a multiple-section device with the 
following equation.  
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where rx is the ratio of ASE intensities, and x is the scalar 
factor between the lengths. In order to match our previous 
convention of the subscript of I pertaining to the facet, the 
equation is re-written in the following manner for 
consistency:  
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where ID1(�,J,J), corresponds to ASE intensity from facet 
D1, where JD1 = JD2 = J. The corresponding lengths are L1 
and L2, and xLD1 equals LD1+LD2. In addition, a few 
conditions are necessary to implement the above set of 
equations given uniform density and length independence 
assumptions: 1) lasing is fully suppressed by the PA, 2) 
spatial filtering is accomplished with a tapered single mode 
fiber, 3) single mode emission is accomplished by having a 4 
�m ridge waveguide. Although the analytical solution to 
gain exists for equal sectioned devices in a simple form [14], 
the estimate is dependent on fixed non-optimal device 
lengths and long length intervals making measurements 
more vulnerable to saturation [7]. 

 

 
Fig. 3 demonstrates the spectrum of pumping various 

sections of a GaAs/AlGaAs SLD with equal current densities 

Fig.  3. The spectrum (a),(b), gain (c), and uncalibrated spontaneous 
emission (d) of a 3-section SLD at equal current densities ranging from 

1.1 kA/cm2 to 4.88 kA/cm2.  The insets of (a),(b) show the spectrum 
were taken by pumping both sections, as well as D1 and D2 individually.

  

 

 

Fig.  2. (a) The spectrum and (b) the corresponding uncalibrated net 
modal gains  of a two section GaAs/AlGaAs ridge device. The inset in 

(a) illustrates the emitting facet that corresponds to each spectrum. 
  



as well as the corresponding gain and spontaneous emission 
estimates. As evident in Equation (9), rx cannot be below 1, 
otherwise absorption is greater than gain. The ASE spectra 
ratio, rx, varies between 0 and 1 for the wavelengths (810 nm 
- 830 nm) because ID1(J,0) is greater than ID1(J,J). Therefore 
saturation impedes evidence of an ES gain. With a smaller 
ID2 than ID1, less saturation effects may occur. Therefore, 
using a gain method allowing unequal current density is 
necessary.  

 

D. Multiple-section Device, Unequal Current Density 
In this section, we devise a technique to measure the gain 

of our two-section ridge SLD with integrated PA devices 
which have different sectioned lengths. First the ASE ratio 
and sum approach (Equation (5), Equation (9)) are used to 
solve for the gain while pumping the same current density in 
each section (D1, D2). As discussed, the ASE ratio yields 
gain in real values, while the sum approach yields results in 
relative values when setting C (from Equation (5)) to unity. 
Therefore by setting these two gains to one another, C can be 
found.  

 
In our approach,  ID2(�, 0, JD2) from Equations 4 and 5, 

now pertains to the spectra of a 1-section D2 ridge with 
integrated PA SLD rather than emission from the same 
device at the opposite facet. In other words, the D1 section 
has been cleaved off for spectra requiring a D2 facet 
emission, as shown in Fig. 4(a) inset. ID1(�,0,JD2) is 
measured while J varies from 1.45 to thermal roll off which 
is 6.52 kA/cm2. Since all of our multiple-section devices 
have a fixed 0.035 cm D2 section, the ID2(�,0,J) 
measurements will serve to measure the gain for any length 
and current density of D1 by using Equation (5). The ASE 
sum equations are then applied to our multiple-section 
device. As shown in Fig. 4(b), ID1(�, JD1, 0), and ID1(�,JD2, 
2.85  kA/cm2) are measured for values of JD1 up to 10.48 
kA/cm2.  JD2 was chosen because it yields a clean spectra 
ID1(�,0, 2.85  kA/cm2). By examining the gain emission 
shown in Fig. 5, one can observe a distinct gain hump 
corresponding to the ES emission of the spectra, followed by 
a truncated gain due to saturation. If JD2 had been set to 
equal JD1, saturation and thermal roll-off would have 
impeded any evidence of the ES gain. No gain curve 
previously for symmetric QWs had previously been 
observed. In addition, the maximum gain with increasing 
current density is approaching a flattening point. This new 
multiple-section, unequal current density approach is a 
simple straight forward way to calculate the net modal gain.  

 

Fig. 5. Calculated net modal gain increases with increasing current 
densities. At J = 5.8 kA/cm2, the gain for the ES begins to be prominent. 

 

Fig.  4. Spectrum by pumping various regions: (a) ASE intensity from 
the D2 facet at various D2 current densities (1.45 – 6.52 kA/cm2) (b) 

Spectrum of pumping of both sections (blue) and front section (red) for a 
three-section Gas/AlGaAs SLD with current densities ranging from 0 

kA/cm2 to 10.48 kA/cm2 for D1 and fixed at 2.85 kA/cm2 for D2.  



 

E.  Loss Measurements 
Loss measurements can also be measured from 

multisection devices. By measuring two spectra: ID2(�, 0, 
JD2) - Fig. 4(b) and ID1(�, 0, JD2) - Fig. 6(a),  the following 
equations can be used to yield the corresponding absorption 
curve [15]: 
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where � is the optical loss co-efficient of the waveguide. 
In general this equation is used for segmented devices of 
equal length. In the equal section case, ID2(�, 0, JD2) = ID1(�, 
JD1,0), which therefore only involves one fiber coupling 
setup. However, since our D1 section is not fixed, the 
measurement of ID2(�, 0, JD2) which is necessary for our new 
gain approximation, is also useful for loss measurements. As 
the D1 section absorbs all but the ground state emission from 
the mid section emission, Fig. 6(b) clearly illustrates the 
absorption edge at 860 nm. In addition, we observe that �i is 
~ 30 cm-1 as the absorption curves converge to this value.  

III. SUMMARY 
Various techniques were examined to explain our 

segmented multiple-state GaAs/AlGaAs SLD emission. A 
new technique was devised to measure gain for an unequal 
segmented and unequally pumped two-section ridge SLD. In 
addition a unique gain estimate was achieved where the ES 
state gain clamps prior to the GS due to approaching 
saturation levels. High current densities in long sectioned 
active regions achieved sufficient un-truncated gain to show 
evidence of ES excitation. 
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Fig.  5. Spectrum by pumping various regions: (a) ASE intensity from the 
D1 facet at various D2 current densities while D1 is unpumped, (b) 

Absorption at various current densities. 
  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /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 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /CreateJDFFile 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 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


