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Rewiring : What is it & Why Use it?Rewiring : What is it & Why Use it?
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2) Mapping 3) Placement 4) Routing1) Synthesis
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If optimization goal is not met at placement, 
Feed info back to earlier stage (slow, may not converge)
Restructure circuit at this stage (circuit rewiring)
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Rewiring TechniquesRewiring Techniques

MethodsMethods How?How? speedspeed qualityquality FPGA?FPGA?

ATPGATPG Check redundancyCheck redundancy fastfast OKOK YesYes

GraphGraph--
basedbased

Match subcircuit to Match subcircuit to 
prototypeprototype

Very Very 
fastfast

OKOK NoNo

SPFDSPFD Better way to describe Better way to describe 
circuit functionalitycircuit functionality

SlowSlow BestBest YesYes

SymbolicSymbolic Boolean reasoningBoolean reasoning SlowSlow OKOK yesyes
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SPFDSPFD--based Rewiring Engine:based Rewiring Engine:
Problems & Solutions Problems & Solutions 

Conventional SPFDConventional SPFD--based rewiringbased rewiring
Use BDD to represent SPFDUse BDD to represent SPFD
⇒⇒ BDD size may be largeBDD size may be large
⇒⇒ Runtime/Runtime/Memory bottleneck.Memory bottleneck.

Propose:Propose:
SATSAT--based SPFDbased SPFD--based rewiring engine based rewiring engine ⇒⇒ fastfast

Contributions:Contributions:
Use SAT for SPFDUse SAT for SPFD--based rewiring based rewiring ⇒⇒ use less memoryuse less memory
Use auxiliary circuits to find SPFD Use auxiliary circuits to find SPFD propagation pathspropagation paths
Devise a way to use Devise a way to use one SAT run one SAT run to see if a rewiring is valid.to see if a rewiring is valid.
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OutlineOutline

Binary functions and their representations.Binary functions and their representations.

Definition of SPFD.Definition of SPFD.

Why SPFD?Why SPFD?

SPFD computationSPFD computation

SPFDSPFD--based rewiringbased rewiring

Efficient SPFD rewiringEfficient SPFD rewiring
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Binary Functions = Bipartite GraphsBinary Functions = Bipartite Graphs

Completely Specified Completely Specified 
FunctionFunction

Incompletely Specified Incompletely Specified 
Function (ISF)Function (ISF)

xx yy ff

00 00 00

00 11 11

11 00 11

11 11 00

xx yy ff
00 00 00
00 11 11
11 00 11
11 11 **

Where?

01

00 10

11

01
00 10

11

0100
10

11

A function can be represented as a bipartite graph.

01

00 10

11
On setOff set
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OR

NOR
XOR

Set of Pairs of Functions to be Set of Pairs of Functions to be 
DistinguishedDistinguished (SPFD)(SPFD)

List each edge of a bipartite graph : List each edge of a bipartite graph : 
{({(00,0100,01),(),(00,1000,10)})}

If each node is a function : the list becomes If each node is a function : the list becomes 
SPFD = {(SPFD = {(gg11,,hh11),(),(gg22,,hh22),),……,(,(ggnn,,hhnn)}.)}.
ff satisfies a pair of functions (satisfies a pair of functions (gg,,hh), ), 
if if ff includes either includes either gg or or hh BUTBUT not both.not both.
ff satisfies SPFD, if satisfies SPFD, if ff satisfies each pair in SPFD.satisfies each pair in SPFD.

01
00 10

G H
01
1000

11
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Why SPFD?Why SPFD?
011

111

110101

001

ISF

011

111

110101

001

24 = 16   functions

SPFD

011

111

110101

001

23 * 22 = 32   functions

011

111
110 101

001

...

SPFD is more flexible than ISF.
⇓

Rewiring based on SPFD is more powerful 
than those based on ISF.

As a requirement for a node to be a valid Boolean function:
- ISF: combine both groups and implicitly add extra edges
- SPFD: no need to combine groups.
A Boolean function at a node (complete bipartite) must be superset of the SPFD
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SPFD ComputationSPFD Computation

No synthesis tool generates SPFD (as of now)No synthesis tool generates SPFD (as of now)
Need to compute SPFD on a synthesized networkNeed to compute SPFD on a synthesized network
SPFD at a PO SPFD at a PO xx is ( f(is ( f(xx) , inv(f() , inv(f(xx)) ))) )
Propagate SPFD backwardsPropagate SPFD backwards

ff11 = x+y= x+y
101

100111

001 011

Gate 2

Gate 1

101
100111

001 011a
b

c ff22 = x y= x y

abcDistinguish by Gate 1,
Distribute to Gate 1. 

Distinguish by c,
Distribute to c. 

x
y

x
y
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Distributing OrderDistributing Order

What if more than one fanin distinguish a pair ?What if more than one fanin distinguish a pair ?
Convention : Distribute to the first fanin in a distributing ordConvention : Distribute to the first fanin in a distributing order.er.
Important ?  Distributing order determines # pairs flowing in Important ?  Distributing order determines # pairs flowing in 
parts of a circuit.parts of a circuit.

ff11 = x+y= x+y

101
100111

001 011

Gate 2

Gate 1

101
100111

001 011

a
b

c ff22 = x y= x y

abc

100

001

1st

2nd

2nd

1st

Distributing order
at Gate 2

Distinguished by 
both fanins. 

Show 2 different orders:
(x,y) and (y,x)

x
y

x
y
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Where to add a new wire ?

SPFDSPFD--based Rewiringbased Rewiring

A
d

e
N

Dominator of N = { N , A }g

z = x ⊕ y

Gate 2

Gate 1
a
b

x
y

z

c
z = x y

x
y z

100111
001 011

111
001 011

Gate 3

z = !x y
x
y z

wr
wn

Rewiring is valid if SPFD(wr) ⊆ SPFD(sr(wn))

Satisfied by both gates 1 and 3 
⇒ replace (1,2) with (3,2)

Effect of removing wr pass node A.
Add wn at A may compensate for that.



Previous work
Conventional SPFD-based rewiring

Use BDD to represent SPFD ⇒ BDD size becomes bottleneck.
Use SAT for circuit restructuring

Build new node producing the same care minterms as the old node.
Don’t care is not as flexible as SPFD ⇒ inferior to SPFD-based.

Previous use of SAT to compute SPFD
Cannot capture SPFD flow 

p q

sr

p q

sr

p’ q’

s’r’

1  0  1 0  0  1

1 01 0

1 1 0 0 0

0 = q don’t need to distinguish 
(101,001) because p does.
But, there is no path from p to s !
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Our EfficientOur Efficient
SPFD RewiringSPFD Rewiring

For each candidate wireFor each candidate wire
Build rewiring instance such Build rewiring instance such 
that it is unsatisfiable if validthat it is unsatisfiable if valid
Check rewiring validityCheck rewiring validity

Find new function for the valid Find new function for the valid 
rewiringrewiring
Check the rewiring circuit against Check the rewiring circuit against 
the original circuit.the original circuit.
(extra pairs of minterms introduced (extra pairs of minterms introduced 
inside the circuit are not captured )inside the circuit are not captured )

Given 
wr , wn

Create a 
SAT instance 

Unsatisfiable

Invalid rewiring

Find new local functions 

Satisfiable

Check the rewired circuit 
against the original one.

NO

YES

YES

NO

Valid rewiring
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The Pair Distinguishable ?The Pair Distinguishable ?
a
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y
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q s

r

a1

e1

u1

x1

y1

p1

q1 s1

r1

a2

e2

u2

x2

y2

p2

q2 s2

r2

1

0

1

0

1

1

1

1 1

1

0

0

0

1 1

1

f(y) =(a⊕e)u
SPFD(y)
101 00-
011 010

100
11-

1

0

1

0

0

1

If a pair ∈ SPFD( y ), 
output is 1.

If a pair ∉ SPFD( y ), 
output is 0. 

If a pair ∈ SPFD( y ), 
∃ a distinguishable path.
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Find Distinguishable Pairs with SATFind Distinguishable Pairs with SAT
a

e

u

x

y

p

q s

r
a1

e1

u1

p1

q1 s1

r1

a2

e2

u2

p2

q2 s2

r2

1

0

1

0

1

0 0

1 1

0
1

A pair ∈ SPFD( x ) | SPFD( y ) if output is 1 ⇒ add forcing clause
Forcing clause    := become 0 if NOT match
Eg. a1,e1,u1,a2,e2,u2 = 101001 is (a1)(ē1)(u1)(ā2)(ē2)(u2)
Prevent SAT solver to discover the same pair ⇒ add blocking clause
Blocking clause  := become 0 if match
Eg. a1,e1,u1,a2,e2,u2 = 101001 is (ā1+e1+ū1+a2+e2+ū2)

r1/r2

s1/s2

SPFD(X)

force

SPFD(X)
or 

SPFD(Y)

Circuit to find pairs of 
SPFD( x ) | SPFD( y ). 

(can be converted to 
a SAT instance)



Finding SPFD at an internal node
A pair ∈ SPFD at PO x, if x distinguishes the pair.
(101,001) distinguished by p and a PO y.
But, (101,001) ∉ SPFD(p) 
because NO distinguishable pathpath from p to a PO.

To find SPFD at an internal node
⇒ need to add some circuits to trace a distinguishable path

a1

e1

u1

x1

y1

p1

q1 s1

a2

e2

u2

x2

y2

p2

q2 s2

1

0
1
0

0
1

0
0

1 1

r2

r1

1

0 0

0
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MiterMiter to Find SPFD(n)to Find SPFD(n)

n1

a

g
b
c
d
e

f

n
h

i
j

k

x

y

I0

I1

I2

I3

O0

O1

O2

O3

b1/b2

h1/h2

a1/a2

g1/g2

f1/f2

k1/k2

j1/j2

e1/e2

n1/n2

For PO X

For PO Y

i1/i2

0

0

1

0

0

0

1

0

0

1

1

0

0

1

0

0

Priority encoder

Priority encoder
maintains 

Distributing order

Transitive fanout cone of n
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How It WorksHow It Works

n1

a

g
b
c
d
e

f

n
h

i
j

k

x

y

b1/b2

h1/h2

g1/g2

f1/f2

k1/k2

j1/j2
a1/a2

e1/e2

n1/n2

For PO X

For PO Y

i1/i2

Priority encoder

If node f can distinguish, 
we are not interested 

because it won’t go to n
(priority encoder makes 

other outputs 0)

Transitive fanout cone of n

Avoid symmetry



How It WorksHow It Works

n1

h1/h2

g1/g2

f1/f2

k1/k2

j1/j2

b1/b2

a1/a2

e1/e2

n1/n2

For PO X

For PO Y

i1/i2

The pair is distributed to 
either g or h ?

(output of OR = 1?)Distinguishable path from n ? 
(output of OR = 1?)

Distributed to g or h, and 
∃ dist. path from n ?

(output of AND = 1?) 19
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Computing SPFD ?Computing SPFD ?

Conventional rewiring : represent all SPFDs by BDDConventional rewiring : represent all SPFDs by BDD
Miter can enumerate all pairs of SPFD(n)Miter can enumerate all pairs of SPFD(n)
#pairs of SPFD is very large #pairs of SPFD is very large 

⇒⇒ takes long time to enumeratetakes long time to enumerate
Can we do rewiring without explicitly enumerating SPFD?Can we do rewiring without explicitly enumerating SPFD?

Yes, we can.Yes, we can.
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Checking MiterChecking Miter

ng

a

Check necessary condition for 
replacing (n,g) with (c,g)

g
b
c
d
e

f

n
h

i
j

k

x

y
ng

a1/a2

c1/c2

b1/b2

ng1/ng2

e1/e2

h1/h2

i1/i2
g1/g2

f1/f2 j1/j2

k1/k2

For new wire,
as the first input

If both (n,g) and (c,g) distinguish the pair, 
the pair is distributed to (c,g)  ⇒ output 0 
⇒ If (c,g) distinguishes all pairs of (n,g), 

this SAT instance is unsatisfiable.
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Find New Local FunctionsFind New Local Functions
After rewiring, the flow of SPFD may be different.
⇒ Need new functions for nodes ∈ TFO(g)
Care minterms of local function at g
:= Minterms need to propagate SPFD through g.
⇒ Build miter to enumerate SPFD(g) and record needed minterms.

SLOW
More efficient way

Key points : 
Most care minterms at j were discovered while enumerating SPFD(g).
Many input vectors are mapped to the same local minterm at g : no enumeration.

Using a miter, at a node, forcing a minterm on one copy and discover 
another minterm on the other copy.

a

g
b
c

d
e

f

n
h

i
j

k

x

y
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a

Experimental ResultsExperimental Results
Pick one wire to be removed in turn.Pick one wire to be removed in turn.
BDD implementation doesnBDD implementation doesn’’t finish 3 largest MCNC t finish 3 largest MCNC 
benchmarks, SAT finishes all.benchmarks, SAT finishes all. g

b
c
d
e

f

n
h

i
j

k

x

y

□∆

our

old
runtime

#wires that 
can be rewired

Allow circuit depth to increase



ConclusionsConclusions

Used SAT instead of BDD Used SAT instead of BDD fastfast
Ensure SPFD flow using additional gates and Ensure SPFD flow using additional gates and 
priority encoders.priority encoders.

Distinguishable path going from PO to a nodeDistinguishable path going from PO to a node

Devise a SAT instance to determine if the Devise a SAT instance to determine if the 
rewiring is invalid in one SAT run (quick rewiring is invalid in one SAT run (quick 
screening):screening):

Priority encoder ensures distinguishable path goes Priority encoder ensures distinguishable path goes 
only through the new wireonly through the new wire

Very fast, comparable quality to BDDVery fast, comparable quality to BDD 24
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Thank youThank you



Limitation of the Miter

z = x + y

101
100111

001 011

Gate 2

Gate 1

101
100111

001 011

x
y

z
a
b

c z = x y
x
y

z

abc

New z = x XOR y

11

10
01

01 11

xy

z = ???

XOR

Prevention

101
100111

001 011

Required SPFD(SPFDR)
Possible because all edges 

in SPFD are known

Extra SPFD(SPFDE)

A miter cannot capture SPFDE.


	A Fast SPFD-based Rewiring Technique�
	Rewiring : What is it & Why Use it?
	Rewiring Techniques
	SPFD-based Rewiring Engine:�Problems & Solutions 
	Outline
	Binary Functions = Bipartite Graphs
	Set of Pairs of Functions to be Distinguished (SPFD)
	Why SPFD?
	SPFD Computation
	Distributing Order
	SPFD-based Rewiring
	Previous work
	Our Efficient �SPFD Rewiring
	The Pair Distinguishable ?
	Find Distinguishable Pairs with SAT
	Finding SPFD at an internal node
	Miter to Find SPFD(n)
	How It Works
	How It Works
	Computing SPFD ?
	Checking Miter
	Find New Local Functions
	Experimental Results
	Conclusions
	Thank you
	Limitation of the Miter


<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /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 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 150
  /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 1200
  /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

  /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


