
Simulation of the Dynamic Behaviour of a Droplet on a Structured 
Surface using the Non-conservative Level Set Method 
 
N. Boufercha*1, J. Sägebarth1 and H. Sandmaier1 

1Universität Stuttgart / IFF-MST 
*Universität Stuttgart / IFF-MST, Nobelstr.12, Stuttgart, 70569 Germany, NUB@iff.uni-stuttgart.de 
 
 
Abstract: The ongoing trend towards 
miniaturization, higher integration as well as 
towards more cost efficiency will make it 
necessary to investigate a new assembly method 
for micro components. In this paper a novel 
method of fluidic-based micro assembly is 
presented. A selfassembly effect which is caused 
by the predominant surface tension and 
structured surfaces is used to position droplets 
and to align microchips. Results from numerical 
analysis and simulations were evaluated and 
completed by experiments made in cooperation 
between the IFF-MST University of Stuttgart 
and the Fraunhofer IPA. 
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1. Introduction 
 

Regarding electronic components there is an 
ongoing trend towards miniaturization and 
higher integration as well as towards more cost 
efficiency. The conventional manufacturing 
methods for microchips based on pick-and-place 
will reach their limits concerning accuracy of 
positioning, throughput and handling of micro 
components. A new technology for assembling 
very small objects will be necessary. A method 
based on selfassembly will form a key 
technology for the realization of future micro 
production. For future microchips which are 
smaller than 500 µm we therefore propose a 
novel assembly technology based on the use of 
fluids and microfluidic effects. As a driving 
force for movement and assembly this fluidic-
based technology will use the forces caused by 
the surface tension which is predominant in the 
micro scale. 
 
2. Principle 
 

In principle this method uses forces based on 
the predominant microfluidic effect, caused by 
the surface tension. In microfluidics the surface 

forces prevail against volume forces and are high 
enough to grip and move micro objects to a well 
defined position [1]. That means in the micro 
scale there are forces caused by the surface 
tension which can be used as driving forces for 
assembling micro components. Therefore the 
process is based on using a surface with 
hydrophilic (more wetting or water loving) and 
hydrophobic (less wetting) areas and the 
influences of structured interfaces on 
microfluidics [2]. It is possible to position 
droplets and to move microchips to specified 
positions for assembly by using well defined 
hydrophilic and hydrophobic areas on the surface 
of the substrate [3]. 

For the fluidic-based microassembly method 
the surface is structured with well defined 
hydrophobic and hydrophilic areas as shown in 
Figure 1. First a droplet (catching droplet) with a 
diameter of about 200 μm is positioned in the 
middle of a well defined hydrophobic ring on the 
substrate. The hydrophobic ring highlights the 
proper position for the catching droplet and 
keeps the droplet inside the ring. The inner 
diameter of this ring is 200 µm. For making 
electrical contact there are two contact droplets 
with a conductive fluid which are applied in the 
same way.  
 

microchip with contact bumps

metallization

catching droplet

contact droplets

hydrophobic areas (orange)

hydrophilic area

 
Figure 1: Principle method for fluidic-based assembly 
of microchips. 
 

After the deposition of the droplets on the 
substrate the microchip (here its length is 500 
µm) will be applied on top of the catching 
droplet. The task of the selective addressed 
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catching droplet (which is surrounded by a 
hydrophobic ring in the middle in Figure 1) is to 
catch the microchip and to place this microchip 
in the correct assembly position. Therefore the 
catching droplet will override the hydrophobic 
ring by use of capillary forces which are caused 
by the hydrophilic surface of the deposited 
microchip. The hydrophobic rectangle (Figure 1) 
is a barrier for the fluid and marks the final 
position for alignment of the microchip. The 
movement and positioning of the droplet and the 
microchip to their final position is a result of the 
surface tension of the fluid and the minimization 
of the surface energy in thermodynamic 
equilibrium. 
 
3. Comsol Multiphysics 
 

The simulation of the dynamic behaviour of a 
droplet on a structured substrate surrounded by a 
gaseous environment is done with a multiphase 
model which takes wetted walls into account. 
This model has the capability to track the fluid-
fluid interface and to describe changes in 
physical properties such as density, viscosity, 
contact angle etc. The non-conservative level set 
method [4] is used as the computation method 
for solving these problems. The level set method 
is based on continuum approach in order to 
represent surface tension and local curvature at 
the interface as a body force. This allows 
capturing any topological changes due to 
changes in surface tensions. In this method the 
interface between two phases is represented by a 
smooth function, called level set function Φ(r, t). 
The level set function is always positive in the 
continuous phase and is always negative in the 
dispersed phase. The interface is implicitly 
represented by the points where the level set 
function is zero. From such a representation of 
an interface we can calculate the motion of the 
free surface by advection of the level set 
function: 

 
The governing equations of motion for the 

incompressible isothermal flow can be written in 
terms of the Navier-Stokes equation which is the 
equation for the fluid velocity u and pressure p 
[5]. The Navier-Stokes equation describes the 
balance of force densities ftype acting on fluid 
elements: 

 
The body force density fvol includes 

gravitational force and the surface tension term 
due to the level set treatment of interfacial 
stresses. The fvol term is represented by the two 
components: 

 
The surface tension term at the interface 

which is determined by the position of the zero 
level set is treated by the delta function δ (Φ). 
The curvature κ of the fluidic interface is 
represented in terms of level set function: 

 
The unit vector n on the interface points from 

dispersed phase to continuous phase. In terms of 
the level set function the unit vector can be 
described as: 

 
The change in physical properties is 

described by the Heavyside function which is 
represented in terms of level set function: 

 
Density and viscosity which are constant in 

each fluid are represented in terms of Heavyside 
function as: 

 
The set of non-linear equations are solved in 

"COMSOL Multiphysics" by using the finite 
element method [5] and the direct solver 
UMFPACK. 
 
4. Simulation results 
 

The positioning of a droplet to a well defined 
area was studied by numerical simulations. To 
reduce the computational time we assume a 2D 
multiphase model. Figure 2 shows the 2D 
simulation results of a falling droplet (red) on the 
functionalized surface (orange and green). It is a 
cross-section of the substrate shown in Figure 1. 
The hydrophobic ring is in orange and the 
hydrophilic areas are in green. 
 



 
Figure 2: Simulation of droplet positioning. 
 

The catching droplet is dispensed with an 
initial displacement to its final position. The 
droplet hits the surface at the interface between 
the hydrophilic and hydrophobic area (picture at 
9 ms in Figure 2). After the droplet hits the 
substrate and has full contact to the surface it 
moves in the direction of the hydrophilic surface 
(picture at 9.3 ms in Figure 2). Reaching the 
right hydrophobic area, the droplet will 
overshoot the hydrophobic area because of its 
mass inertia (Figure 2, picture at 10 ms). The 
acceleration of the droplet is again in direction of 
the hydrophilic array. The droplet will slow 

down and move back into the other direction. 
After about 10 damped oscillations the droplet 
has a stable position and nearly zero 
displacement to its target position (picture at 
20.6 ms in Figure 2). 

The mean velocity of the interface of the 
moving droplet on the substrate is about 0.2 m/s 
and the maximum occurring speed is about 2 
m/s.  

Figure 3 shows the time depending 
development of the amplitude when the droplet 
is overriding the hydrophobic barrier on the 
substrate (Figure 2, overriding of orange areas). 
The positive values of the amplitude correspond 
to the overriding of the left hydrophobic barrier 
and the negative values to the overriding of the 
right barrier. 
 

 
Figure 3: Amplitude when overriding barrier. 
 

The development of the values is 
characteristically for a damped oscillation. The 
oscillation frequency is about 840 Hz. 

From full contacting the surface (picture at 
9.3 ms in Figure 2) until the final position of the 
droplet (picture at 20.6 ms in Figure 2) it needs 
about 11.3 ms. At this time the remaining 
displacement (Figure 3, amplitude at t=11.3 ms) 
is about 1 µm and therefore negligible. Now the 
droplet is placed fully to its target position on the 
hydrophilic area and is ready for the following 
assembly step which is the catching of the 
microchip. 

Additionally the time for positioning of a 
droplet depending on the initial displacement 
was calculated by a number of simulations. 
Because of the high number and complexity of 
the transient analysis the numerical simulations 
were stopped when there was a remaining 
displacement of about 15%. Figure 4 shows 
simulation results for calculating the necessary 
time for positioning of a droplet with a diameter 



of 200 µm to a well defined area with a 
remaining displacement of about 15% depending 
on its initial displacement. 
 

 
Figure 4: Time for positioning of a droplet. 
 

The comparison of these results shows that 
the time for positioning of the droplet is 
increasing with its initial displacement. In 
general there is a slight accretion of the time for 
positioning a droplet depending on the initial 
displacement. In additional we can say this time 
is in the range of some milliseconds. 

Since for positioning of the catching droplet a 
hydrophobic barrier (see Figure 1, ring) is 
necessary a number of simulations to determine 
the width of the hydrophobic ring were made. 
The dimension of this ring is depending on the 
initial displacement of the dispensed droplet. The 
initial displacement of the droplet from its target 
position was varied and the amplitude when 
overriding the barrier was calculated by separate 
simulations. The results of the numerical 
simulations are shown in Figure 5.  
 

 
Figure 5: Width of the hydrophobic ring. 
 

There is a non-linear behaviour which is 
caused by considering the deformation of the 

droplet shape and a damping by inner viscosity. 
As one can see in Figure 5 for the positioning of 
a droplet with an initial displacement of 50 µm 
the width of the hydrophobic ring must be about 
70 µm. 
 
5. Experimental Results 
 

The necessary volume of the catching 
droplets for the fluidic-based assembly method is 
in the range of some nano-litres. The generation 
and deposition of catching droplets with a 
diameter of about 200 µm and a volume in the 
range of some nano-litres is very difficult. In the 
experiments regular dispensing systems and jet-
type dispenser were used to generate the 
necessary small droplets with volumes in the 
range of nano-litres. 

Figure 6 shows a catching droplet deposited 
by a regular dispensing system. The surface of 
the substrate is coated with PTFE and 
functionalized by a Laser to get the needed 
structure with well defined hydrophilic and 
hydrophobic domains. 
 

 
Figure 6: Positioning of a catching droplet with a 
regular dispenser. 
 

The resulting structure has a very good lateral 
resolution with abrupt transitions from 
hydrophilic to hydrophobic areas. Here the 
droplet is deposited by delivering the fluid 
through a needle and contacting the surface by 
the fluid built up in the outlet of the needle. At 
the same time the needle is converged and 
diverged to the surface of the substrate. The 
resulting interface of the deposited droplet is 
built up through the surface tension of the fluid 
and the adhesion between the fluid and the 
surface. The droplet was dispensed with a well 



defined initial displacement of about 50 µm to its 
target position. In this experiment we observed a 
very fast self alignment of the catching droplet to 
its target area surrounded by the hydrophobic 
ring with a high accuracy. 

The experimental deposition and positioning 
of a catching droplet by a jet-type dispenser is 
illustrated in Figure 7.  
 

 
Figure 7: Positioning of a catching droplet with 
a jet-type dispenser. 

The bouncing droplet has a diameter of about 
200 µm and a volume of some nano-litres. It has 
a well defined initial displacement of about 50 
µm from its final position (hydrophilic area) on 
the substrate. 

After the droplet hits the substrate it 
accelerates in direction of the smaller contact 
angle (hydrophilic area) and a damped 
oscillation around the equilibrium state (final 
position) is resulting. This is the same qualitative 
behaviour as calculated by the numerical 
simulations (Figure 2). Here the oscillation 
frequency is about 1 kHz and therefore in about 
the same range as the simulation result (about 
0.84 kHz). The time for positioning this droplet 
on the hydrophilic area (target position on 
substrate) from contacting the surface until a 
remaining displacement of less than 15 % to its 
final position is about 2 ms (see last picture in 
Figure 7). Comparing this result with the 
numerical calculated in Figure 4, where the time 
is about 2.7 ms for an initial displacement of 50 
µm with a remaining displacement of 15 %, we 
observe a difference in time for positioning of 
about 0.7 ms. The cause of this difference 
between the experimental and the simulation 
results is a higher damping in the experiments. 
That means there is an additional or higher 
damping effect in the experiments which must be 
taken into account in the simulation model in 
future studies. 

In general we can say the experimental result 
equals to the results calculated by numerical 
simulation. As a result of the experiments the 
catching droplet is positioned to a well defined 
area by use of a selective structured surface and 
different dispensing methods with a high 
accuracy. These studies were made to show the 
feasibility for positioning of a droplet to a well 
defined area by use of a structured surface as 
well as to achieve a qualitative verification of the 
simulation results. 
 
7. Conclusions 
 

The presented paper describes a novel 
fluidic-based selfassembly method. This method 
uses forces based on the predominant 
microfluidic effect caused by surface tension to 
move and position droplets.  

The finite element method is used for 
modelling and simulation. The set of equations 
are solved by using "COMSOL Multiphysics" 



which allows also the coupling of different 
physical models and the simulation of 
multiphase problems [5]. 

Results of numerical simulations are 
presented and completed with experiments made 
in cooperation with the Fraunhofer IPA. The 
results show the capability for positioning of a 
droplet to a well defined area by use of 
structured surfaces. This is done within a short 
time which is in the range of some milliseconds. 

Therefore this method for microassembly has 
potential to be a fast assembly process with a 
high throughput of assembled microchips (e.g. 
RFID or LED) per hour. In future the 
conventional assembly methods (e.g. die-bonder) 
for microchips could be extended by this fluidic-
based method. 

To show the feasibility and to develop this 
novel fluidic-based microassembly technology 
further studies of the dynamical behaviour of the 
droplet and the microchip have to be performed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. References  
 
[1] Lambert P, Capillary Forces in 
Microassembly, pp. 20-21. Springer, Berlin 
Heidelberg New York (2007) 
[2] Boufercha N, Schäfer W, Sägebarth J, 
Sandmaier H, Influences of Nanostructured 
Interfaces on Microfluidics, Proceedings of NNT 
International Conference on Nanoprint and 
Nanoimprint Technology, Paris (2007) 
[3] Berthier J, Silberzahn P, Microfluidics for 
Biotechnology, pp. 70-77. Artech House, Boston 
London (2006) 
[4] Fietz M, Numerische Simulation von 
Oberflächeninstabilitäten in Zwei-
phasenströmungen mit Hilfe einer Level-Set 
Methode, PhD thesis, RWTH Aachen (2003) 
[5] Zimmerman WBJ, Multiphysics Modelling 
with finite Element Methods. World Scientific 
Publishing Co.Pte.Ltd, New Jersey London 
Singapore Beijing Shanghai Hong Kong Taipei 
Chennai (2006) 



<<
  /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


