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Abstract— As the semiconductor technology is scaling down to nanome-
ter regime, accurate layout analysis requires operations with simulated
contours of VLSI layouts which are non-rectilinear.

The basic operations on non-rectilinear shapes include “intersection”,
“difference”, “union”, “find connected components” and “find bound-
ary”. Whatever precision one would choose for the representation of
vertices of shapes A and B the exact representation of, say, A∩B would
require an even higher precision. Consequently rounding of intermediate
results of a chain of basic operations seems to be inevitable. The
presence of rounding errors is unacceptable because the implementation
of algorithms for all operations which involve topology, such as “find
connected components”, “ find boundary”, etc, becomes impossible or
extremely complex

We present a complete solution to the following problem: Let a VLSI
design or a simulated through a lithography process image of a VLSI
design be given by a number of two-dimensional point sets. Each point
set consists of polygons with arbitrary (not necessarily 90o) angles and
with vertices on an integer grid. Perform any amount of sequential basic
operations so that:

• The resulting point sets are mathematically exact, that is no rounding
errors are allowed. In particular the connectivity of the point sets remains
intact, the boundaries remain undistorted and the statements like “A =
(A \ B) ∪ (A ∩ B)”, “(A \ B) is disjoint with B” and “A ∩ B ⊂ A”
always hold.

• The amount of time and memory per one basic geometric operation
on elementary polygons (trapezoids) is constant. For example it would
not be an acceptable solution to represent the vertices of the new shapes
which appear as a result of the operations of intersection, difference, etc,
by unlimited length rational numbers.

I. INTRODUCTION

One of the key problems of deep-subwavelength technologies
(90nm and below) is the decreasing ability to control the manufac-
turing process [1][2]. Main sources of variability and distortion of
manufactured contours are the lithographic patterning [3] and layer
thickness [4].

To deal with these effects, the semiconductor industry is employing
simulation technologies to analyze and compensate the effects of
the manufacturing process, in particular in the area of lithography.
For example post-tapeout manufacturability enhancements, like OPC
(Optical Proximity Correction), aim to compensate for systematic
distortions caused by the manufacturing process. These enhancements
modify the design shapes such that the wafer contours resulting from
manufacturing process are close to the shapes produced by the pre-
tapeout design phase [5][6] [7][8] [9] [10] [11][12].

VLSI designs are analyzed in detail before production. Yield
prediction, the extraction of electrical properties and other parameters
are traditionally performed on the undistorted VLSI design, the recti-
linear target contours. The increasing deviations of the manufactured
contours from the target contours have lead to an increasing trend
to perform through-process analysis. I.e., the analysis tasks are not
performed on the target contours, but the contours obtained by a

simulated manufacturing process, predominantly the simulation of
lithographic effects.

While the VLSI target shapes consist predominantly of rectilinear
contours, the contours resulting from through process simulation are
highly non-rectilinear. Thus, any analysis of through-process contours
has to perform geometric operations on large quantities of non-
rectilinear shapes.

There is a rich body of literature on computational geometry for
general angle contours. They can roughly be classified into several
groups.

The first group uses infinite precision arithmetic and focuses on
the efficient implementation of these arithmetics [14][13] [21][19]
[15][16][17]. Infinite precision arithmetic is orders of magnitude
slower than basic integer arithmetic. Thus, VLSI design applications
based on this approach would run orders of magnitude slower than
their counterparts for rectilinear shapes, which is prohibitive due to
the data volumes encountered in VLSI design processing.

A second group of approaches for geometry kernels uses inexact
arithmetic and minimizes the impact of rounding errors [13][15]
[18][21][20]. Rather sophisticated techniques are necessary to ensure
the proper completion of algorithms and the avoidance of topolog-
ically invalid results. For VLSI applications, small variations can
create results that do not preserve the electrical connectivity (see
Section II). The amount of complexity that is necessary to ensure
correct results makes it difficult to obtain correct implementations
and leads to runtimes that are inadequate for many through-process
VLSI applications.

A third group of practice oriented geometry kernels takes advan-
tage of the fact that the variety of non-rectilinear geometry is very
limited in VLSI designs (often only angles of 45 degrees are legal)
and that the number of critical geometric operations is limited. This
approach is widely used in VLSI applications and has been shown
to be sufficiently efficient and accurate when operating on designs of
strongly limited non-recti-linearity. The contours in through-process
analysis do not adhere to the restrictions that are required for this
group of geometry kernels.

In “constructive solid-geometry” CSG representations [23][22]
polyhedra are represented through planes in three dimensions [24]
[25] [27]. [26] proposes a very interesting approximate representation
of polyhedra through planes containing the boundary of the polyhe-
dra. Though non-exact, this representation preserves the connectivity
and boundary under all basic geometric operations.

We present a technique based on the exact representation of two-
dimensional polygons as intersections of a finite number of half
planes (dual representation). Each half plane can be described through
at most eight integers of fixed size. A geometry kernel implemented
on the basis of this technique provides a set of operations that
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are critical for through-process VLSI design analysis and combines
exactness with excellent performance. Its runtime on highly non-
rectilinear contours has been shown to be one to two orders of
magnitude faster than an industrial VLSI processing tool based on
smart rounding.

II. WHY EXACT GEOMETRY IS NECESSARY

The rounding errors create a whole spectrum of problems for
operations on VLSI designs. The accumulation of errors is the most
harmless of them and can be overcome just by using floating point
numbers with high enough precision. The following three problems
are much more severe and make it practically impossible to create
an effective rounding-based computer aided design tool for VLSI
circuits with arbitrary angle shapes.

A. Breakage of the Electrical Connectivity of the Design

The electrical connectivity graph is one of the most important
characteristics of the design. Rounding errors can easily create
electrical shorts as well as connectivity breakage (Figure 1).

The situation above is by far not the only type of connectivity
breakage that happens due to integer coordinates limitation. If it was
alone, some special adjustments (“smart rounding”) for this particular
situation could be made. Unfortunately there exist worse examples,
see Figure 2. Here having an electrical short is guaranteed unless we
make adjustments to all shapes of the original design.

All the types of connectivity distortion due to rounding do not
admit any reasonable classification. If they occur in combinations
they can not be corrected simultaneously unless we spend time
proportional to the size of the whole point set per each short or
breakage.

B. Boundary Distortion

What is the length of the boundary of the set B ∪ (A \ C) on
Figure 3? The correct answer is 20.1805... . However the computation
with rounding to the integer grid would give us 30.1818... .

Find the union of

The original point set.

original point set.
we have to move all the shapes of the

for the shape representing the intersection
In order to give space on the integer grid

the intersection of

the rectangles.
and

the two thin trapezoids

Fig. 2.
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B

C

The original point sets. B U (A\C)  comp. with rounding.

Fig. 3.

C. The Most Severe Problem: Breakage of the Main Equalities and
Impossibility of Building More Complicated Algorithms on Top of
Inexact Basic Geometric Operations

Just as “a+b−a = b” does not hold for floating point numbers,
the basic statements such as

A = (A \ B) ∪ (A ∩ B),

(A \ B) and B are disjoint,

A ∩ B ⊂ A, etc.

do not hold for point sets in the presence of rounding errors. For
example testing if two point sets A and B are equal is an extremely
easy task if the computations are exact:

A = B if and only if A \ B = ∅ and B \ A = ∅.
However it becomes a very ”unpleasant” operation if rounding errors
can occur: One must set some threshold ε for the area, and then
check if area(A \ B) < ε and area(B \ A) < ε, where A \ B and
B \ A are unions of possibly overlapping polygons.

As one can see the inexactness of computation in the example
above creates some problems which can be overcome with certain
additional efforts. However if one needs to design a more complicated
algorithm, like “deoverlap” or “find boundary”, one would face a
bunch of practically unsolvable problems.

“Deoverlap”: Given a set of overlapping shapes find an equivalent
set of disjoint shapes. In the exact model the algorithm is trivial: Find
a pair of overlapping shapes A and B and replace it with the pair
(A \ B, B). Repeat until there remains any overlapping shapes. In
the presence of rounding errors this scheme no longer works because
(A\B) and B are not necessarily disjoint. Adding an extra check if
the intersection A∪B is small enough to be counted an empty set is
conjugated with a lot of extra problems and practically leads to the
increase of runtime by ≥ 10 times and to the tremendous increase
of the complexity of the program.
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“Find boundary”: How would you find a boundary of a point
set shown on Figure 4a? One way would be: introduce some small
constant ε > 0, merge all vertices at distance ≤ ε, and then find the
boundary of the point set 4b. But under a closer look this fails to
be a valid method: what if we had another shape close enough to
an edge (but not to a vertex) of one of the polygons (Figure 5a)? In
that case our small movement of vertices would create an electrical
short (Figure 5b). We can take some additional care of this type of
unwanted effects too, but if we want our algorithm to work correctly
in all cases we will have an endless chain of such corrections. This
gives very strong intuitive grounds to assume that an algorithm for
finding a boundary of a point set in the presence of rounding errors
either does not exits or, if exists, requires a very long time for both
programming and execution and must have an extremely complicated
prove of correctness.

III. THE EXACT GEOMETRY ALGORITHM

We assume that point sets are given as unions (may be not disjoint)
of polygons. The algorithm consists of two parts:

1) Define a class of elementary shapes so that any polygon with
integer vertices can be decomposed into a number of shapes
from this class. For example the elementary shapes could be
triangles with integer vertices, triangles with one side parallel
to y-axis, trapezoids with bases parallel to y-axis or something
else. In our algorithm the elementary shapes are a special kind
of vertical trapezoids (with non-integer vertices) described later
in this section.

2) Preform the basic geometric operations on elementary shapes
so that all the resulting shapes remain within the class of
elementary shapes.

A. The Elementary Shapes

We assume that all input point sets belong to some universal
bounding box

[−CoordMax, CoordMax] × [−CoordMax, CoordMax].

Definition 3.1: Call a non-vertical line passing through two differ-
ent integer points inside of the universal bounding box an “I-line”.

Definition 3.2: Call a trapezoid with vertical bases a “V-trapezoid”
if

lb
as

e1

lbase2

rb
as

e1

bottom

top

rbase2

Fig. 6.

• The x-coordinate of its left base is equal to the x-coordinate of
the point of intersection of a pair of I-lines,

• The x-coordinate of its right base is equal to the x-coordinate
of the point of intersection of a pair of I-lines,

• Its lower and upper sides are segments of I-lines.

see Figure 6.
Note: Vertices of a V-trapezoid are not necessarily integer.
Note: A V-trapezoid is completely defined by the six-tuple of I-lines

{
(lbase1, lbase2), (rbase1, rbase2), bottom, top

}
.

It requires 24 integers from the segment
[−CoordMax, CoordMax] to store a V-trapezoid.

Lemma 3.3: Any polygon with integer vertices can be represented
as a disjoint union of V-trapezoids.

Proof: Draw a vertical cut through each vertex until it remains
inside of the polygon. This breaks the polygon into disjoint y-parallel
trapezoids. The lower and upper sides of each trapezoid are non-
vertical segments of the boundary of the original polygon and thus are
segments of I-lines. The x coordinates of the bases of the trapezoids
are the x coordinates of the vertices of the polygon. Each vertex is
an integer point and can be represented as the intersection of the I-
lines going through it at +45o and −45o angles. Thus the y-parallel
trapezoids of the decomposition are V-trapezoids.

B. The Outline of the Algorithm

We have to show that the intersection, difference and union of
two V-trapezoids can be decomposed into a number of disjoint V-
trapezoids. The input to our algorithm are two V-trapezoids A and
B:

Basic(V-trapezoid A, V-trapezoid B);

The output is a set of disjoint V-trapezoids with tags which can take
three values: “belongs to A only”, “belongs to B only” and “belongs
to both A and B”. This way the algorithm finds A ∪ B, A ∩ B,
A \B and B \A simultaneously. It can be checked by looking at all
possible configurations of the input V-trapezoids that the number of
the output V-trapezoids can not exceed 15.

The input V-trapezoids are defined by six I-lines each:

A =
{

(al1, al2), (ar1, ar2), ab, at
}

,

B =
{

(bl1, bl2), (br1, br2), bb, bt
}

.
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Property of the algorithm # 1: All V-trapezoids of the output are
defined by some six-tuples of I-lines which are subsets of the above
set of 12 I-lines. No new I-lines are ever created during the basic
geometric operations.

Property of the algorithm # 2: All operations with numeric co-
ordinates are wrapped into just two boolean functions on I-lines
described in the next subsection. With the exception of these two
functions the algorithm uses only combinatorial operations.

C. The Two Boolean Operations on I-lines
Required for the Algorithm

1. bool point A is not to the left of point B(I-line a1, I-line a2,
I-line b1, I-line b2);

Returns true if and only if I-lines a1 and a2 intersect at some
point A, I-lines b1 and b2 intersect at some point B and (x coordinate
of A) ≥ (x coordinate of B). Or in terms of the coordinates returns
true if and only if

detA �= 0 and detB �= 0 and detxA · detB ≥ detxB · detA,

where

detA = (a1y1 − a2y1)(a2x2 − a1x2) − (a1y2 − a2y2)(a2x1 − a1x1),

detB = (b1y1 − b2y1)(b2x2 − b1x2) − (b1y2 − b2y2)(b2x1 − b1x1),

detxA = (a1y1a2x1 − a1x1a2y1)(a2x2 − a1x2)−
(a1y2a2x2 − a1x2a2y2)(a2x1 − a1x1),

detxB = (b1y1b2x1 − b1x1b2y1)(b2x2 − b1x2)−
(b1y2b2x2 − b1x2b2y2)(b2x1 − b1x1).

The computation requires only addition and multiplication of
integer numbers. |detA| and |detB| are bounded by
8(CoordMax)2, |detxA| and |detxB| are bounded by
8(CoordMax)3, and the maximum absolute value of the integers
involved is ≤ 64(CoordMax)5. Thus the function uses only constant
amount of time and memory.

2. bool line a is not below line b at minus infinity(I-line a, I-line
b);

Returns true if and only if fa(x) ≥ fb(x) everywhere on some
interval (−∞, t), where t ∈ IR and fa(x), fb(x) are the functions
which graphs are I-lines a, b correspondingly. Note that this function
defines a correct linear order relation on I-lines, in particular

either line a is not below line b at minus infinity(a, b),
or line a is not below line b at minus infinity(b, a)

and if both are true then a and b coincide.
In terms of the coordinates: Assume that ax2 ≥ ax1. The function

returns true if and only if

(det > 0)

or(
det = 0 and (ay2 − ay1)bx1 + ay1ax2 − ay2ax1 ≥ by1(ax2 − ax1)

)
,

where

det = (ax2 − ax1)(by2 − by1) − (ay2 − ay1)(bx2 − bx1).

The computation requires only addition and multiplication of inte-
ger numbers. The maximum absolute value of the integers involved
is ≤ 8(CoordMax)2. The function uses only constant amount of
time and memory.
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D. The Algorithm

Consider the following ≤ 10 points.
The 4 points which define the x coordinates of the bases of the input
V-trapezoids:

(al1, al2), (ar1, ar2), (bl1, bl2), (br1, br2) (1)

and the ≤ 6 points of the pairwise intersections of the sides of the
input V-trapezoids:

(at, ab), (at, bb), (at, bt), (ab, bb), (ab, bt), (bb, bt). (2)

For any two sides which are parallel or coincide skip the point.
By using function

“point A is not to the left of point B(...)” order these
points left to right. The vertical lines drawn through the points
partition the plane into ≤ 11 vertical columns, see Figure 7. In
the interior of each column the I-lines ab, at, bb and bt either do
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not intersect or coincide. So it is possible to order them vertically.
The columns except for the first and the last ones ( ≤ 9) are split
by ab, at, bb and bt into ≤ 27 trapezoids (and several unbounded
pieces). These trapezoids are V-trapezoids. In fact: the x coordinates
of their bases are defined by pairs of I-lines from sets (1) and (2)
and their sides are segments of ab, at, bb or bt. Each of the newly
created V-trapezoids either belongs to A or is disjoint with A and
the same holds in respect to B. So it is possible to correctly assign
tags “A”, “B”, “AB” to them. It remains to show how to do that.

By using function
“line a is not below line b at minus infinity(...)” order ab, at, bb and
bt in the leftmost (unbounded from the left) column bottom to top.
Call this ordered set of 4 elements S1. Iterate through the columns
left to right. Every time we pass a point from the set (2) make the
corresponding transposition of two elements of Si to form Si+1 in the
i + 1-th column (some extra care is needed for the degenerate cases
when two or more points define the same vertical cut). Also keep
track of whether or not we are between the bases of A and between
the bases of B: For the leftmost column HorizInA1 = HorizInB1 =
false and these flags controllably change every time we pass a point
from the set (1).

Finally, when the vertical order Si of ab, at, bb and bt and the
values of flags HorizInAi and HorizInBi in each column are known
(Figure 8), assign the correct tags “A”, “B” or “AB” to the newly
created V-trapezoids by scanning each column bottom to top.

REFERENCES

[1] P. Rickert. Problems or Opportunities? Beyond the 90 nm Frontier.
Keynote, ICCAD 2004.

[2] P. Gelsinger. Keynote address to 41st DAC, 2004.
[3] L. Liebmann, A. Barish, Z. Baum, H. Bonges, S. Bukofsky, C. Fonseca,

S. Halle, G. Northrop, S. Runyon, L. Sigal. High performance circuit
design for the RET-enabled 65-nm technology node. Proc. SPIE Vol.
5379, 2004.

[4] T. Tugbawa, T. Park, D. Boning, T. Pan, P. Li, S. Hymes, T. Brown,
L. Camiletti. Modeling of Pattern Dependencies for Multi-Level Copper
Chemical Mechanical Polishing Process. CMP Symposium, MRS Spring
Meeting, April 2001.

[5] M. Lavin, F.-L. Heng, G. Northrop. Backend CAD Flows for Restrictive
Design Rules. Proc. ICCAD, 739-746, 2004.

[6] J. Sawicki. DFM, Magic bullet or marketing hype?. Proc. SPIE Vol.
5379, 2004.

[7] J. Ho, Y. Wang, Y. Hou, B.S. Lin, C. Yu, C.L. Ma, K. Wu. DFM: a
practical layout optimization procedure for the improved process window
for an existing 90-nm product. SPIE 2006.

[8] W.J. Poppe, A.R. Neureuther, L. Capodieci. Platform for collaborative
DFM. SPIE 2006.

[9] K. Veelenturf. The Road to better Reliability and Yield Embedded DFM
Tools. Proc. SIGDA DATE 2000, p. 67.

[10] L. Huang, M. Wong. Optical Proximity Correction (OPC)-Friendly Maze
Routing. Proc. DAC 2004.

[11] Mark Lavin, Lars Liebmann CAD computation for manufacturability:
can we save VLSI technology from itself? Proceedings of the 2002
IEEE/ACM international conference on Computer-aided design ICCAD
’02, November 2002

[12] Puneet Gupta, Fook-Luen Heng Design for manufacturing: Toward a
systematic-variation aware timing methodology Proceedings of the 41st
annual conference on Design automation DAC, June 2004

[13] K. Mehlhorn, S.Naeher. LEDA, A platform for combinatorial and
geometric computing. Cambridge University Press, 1999.

[14] The GNU MP library. http://gmplib.org/
[15] Computational Geometry Algorithms Library. http://www.cgal.org/
[16] C. Yap. Towards exact geometric computation. Comput. Geom. Theory

Appl., 7(1):3-23, 1997.
[17] C. K. Yap and T. Dub. The exact computation paradigm. In D.-Z. Du

and F. K. Hwang, editors, Computing in Euclidean Geometry, volume 4
of Lecture Notes Series on Computing, pages 452-492. World Scientific,
Singapore, 2nd edition, 1995.

[18] Stefan Schirra. Robustness and precision issues in geometric com-
putation. In rg-diger Sack and Jorge Urrutia, editors, Handbook of
Computational Geometry, chapter 14, pages 597-632. Elsevier Science
Publishers B.V. North-Holland, Amsterdam, 2000.

[19] C. Burnikel, R. Fleischer, K. Mehlhorn, S. Schirra Efficient exact
geometric computation made easy Proceedings of the fifteenth annual
symposium on Computational geometry SCG June 1999

[20] Herv Brnnimann, Ioannis Z. Emiris, Victor Y. Pan, Sylvain Pion
Computing exact geometric predicates using modular arithmetic with
single precision. Proceedings of the thirteenth annual symposium on
Computational geometry SCG August 1997

[21] C. Burnikel, J. Knemann, K. Mehlhorn, S. Nher, S. Schirra, C. Uhrig
Exact geometric computation in LEDA Proceedings of the eleventh
annual symposium on Computational geometry SCG ’95 September
1995

[22] C. M. Hoffmann. The problems of accuracy and robustness in geometric
computation. IEEE Computer, 22(3):31-41, March 1989.

[23] C. Hoffmann. Geometric and Solid Modeling. Morgan-Kaufmann, San
Mateo, CA, 1989.

[24] Kokichi Sugihara, An Intersection Algorithm Based on Delaunay Trian-
gulation, IEEE Computer Graphics and Applications, v.12 n.2, p.59-67,
March 1992

[25] Kokichi Sugihara, Resolvable representation of polyhedra, Proceedings
on the second ACM symposium on Solid modeling and applications,
p.127-135, May 19-21, 1993, Montreal, Quebec, Canada

[26] R. Banerjee, J.R. Rossignac. Topologically exact evaluation of polyhedra
defined in CSG with loose primitives. Computer Graphics forum, Volume
15 (1996), number 4, pp. 205-217.

[27] David Dobkin, Leonidas Guibas, John Hershberger, Jack Snoeyink An
efficient algorithm for finding the CSG representation of a simple poly-
gon. ACM SIGGRAPH Computer Graphics , Proc. of the 15th annual
conf. on Computer graphics and interactive techniques SIGGRAPH ’88,
Vol. 22 Issue 4 June 1988.

498


	MAIN MENU
	Go to Previous Document
	CD/DVD Help
	Search CD/DVD
	Search Results
	Print


<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


