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Abstract—Current GNSS (Global Navigation Satellite
System) receivers include an internal quartz oscillator, such as
TCXO (Temperature Compensated Crystal Oscillator) or
similar, limited by its frequency stability and a poor accuracy,
being one of the main sources of uncertainty in the navigation
solution (also multipath and ionosphere effects are an important
error sources.) Replacing the internal TCXO clock of GNSS
receivers by a higher frequency stability clock such a CSAC
(Chip Scale Atomic Clock) can improve the navigation solution in
terms of availability, positioning accuracy, tracking recovery,
multipath and jamming mitigation and spoofing attacks
detection. For achieving these benefits, the deterministic errors
from the CSAC need to be modelled, by determining and
predicting the clock frequency stability in the positioning
estimation process. The procedure of calculating a position
without the need of estimating continually the clock error
parameter is also known as clock coasting. The presented
research shows the potential of the clock coasting method in
order to be able to obtain position with only three satellites,
improve the vertical positioning accuracy and increase the
navigation solution availability.

Keywords—GNSS; Atomic clocks; Clock coasting; CSAC;
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L INTRODUCTION

Clocks are one of the fundamental components of GNSS
receivers. GNSS solution is based on pseudo-ranges derived
from the propagation time of a signal between the satellites and
the GNSS receiver [1]. Due to the fact that these measurements
are the key point for estimating the positioning solution, the
transmitter and the receiver clocks must be synchronized as
accurately as possible [2]. Since satellite clocks are of the
highest quality, such synchronization accuracy mainly depends
on the GNSS receiver clock accuracy and stability [3].

Current GNSS receiver clocks, typically quartz oscillators,
exhibit a noisy short-term stability and a poor long-term
stability. To overcome this problem, GNSS receivers estimate
periodically, epoch by epoch, the receiver clock errors (bias
and drift) in order to improve the measured pseudo-ranges
quality. The clock calibration adjustment is achieved by
considering the time as an unknown when solving the
positioning solution.

New generation of atomic clocks, like CSAC [4], are now
commercially available. Their price, size and power
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consumption have been reduced considerably in the past years.
This tendency is driving GNSS providers to incorporate one of
these clocks into their high-end products [5]. When using a
higher stable clock reference such as a CSAC it is possible to
get rid of the receiver clock errors unknowns. However, in
order to get rid of them, it is necessary to calibrate the CSAC
output frequency and it is mandatory to synchronize the CSAC
with the GPS time.

In order to calibrate the CSAC a rigorous procedure needs
to be implemented [6]. The calibration starts with an estimation
of the delays introduced by the system, due to cables and
electronic components, in order to remove systematic errors. In
addition, a clock calibration procedure needs to be
implemented. It consists on estimating the drift and the bias of
the clock by a steering process. The calibration values are
strongly correlated with the ambient temperature so this
calibration process is repeated for a range of temperatures by
using a climate chamber [7]. Moreover, due to the CSAC
aging, after some time, typically few months, the CSAC
calibration needs to be reiterated.

Once the CSAC is properly calibrated the GNSS receiver
can benefit of its accuracy. Firstly, there will be an
improvement in the correlator’s synchronism, this yield to the
reduction of the PLL bandwidth and thus, it helps to the
improvement in the tracking recovery time (holdover) and the
signal to noise ratio (SNR) [6].

In addition, by adding a precise clock into a GNSS receiver,
it is possible to obtain position without the need of estimating
the receiver clock errors for a long time period by using the
clock coasting estimation method [8]. This technique allows
the determination of a positioning solution with only three
satellites while classical methods require at least four satellites.
This method also contributes to the GNSS navigation benefits
such as improving the navigation solution in terms of
availability, vertical positioning accuracy [9], multipath [10],
jamming mitigation and spoofing attacks detection [11].

The research presented in this paper is focused on the
analysis of the improvement of the GNSS solution availability
and horizontal accuracy by applying the clock coasting method
with a CSAC.



II.  THEORY BASIS

A. Clock modelling

Oscillators produce a hovering signal. Far away from
oscillating at a constant frequency, always occur small
deviations with respect to their nominal frequency. The
performance of a clock is normally expressed in its stability to
maintain a nominal frequency output. Depending on the
oscillator’s stability, clocks can be classified in different
categories. In the GNSS context, consider the next clock
classification from high to low performance:

= Satellites — Rubidium/Cesium clocks.
=  (CSAC - Cesium clock.
= GNSS receiver — TCXO clock.

The on-board satellites oscillators, such as the
Rubidium/Cesium clocks are the classical atomic clocks. This
high-grade clocks behave a stability performance in the order
of 107%3to 1075 (TAU = lsec) [12]. The new chip scale
atomic clocks stability is around 1071° (TAU = 1sec) in cold
start and can reach up to 1072 (TAU = Isec) when calibrated
[4]. Finally, the TCXO quartz clock present a poor stability of
about 1072 (TAU = Isec) [13].

Therefore, all oscillators suffer from systematic errors, in
one order of magnitude or another, coming from environmental
effects such as vibrations, shock, radiation, humidity,
temperature and aging [11]. In order to take as much benefit as
possible of any clock, its errors must be properly characterized.
This need of characterization yields to a rigorous clock
modelling. Generally, oscillators can be approximated by a
three-state clock model: an offset or range bias plus a drift or
range bias rate and a Gauss-Markov (GM) process representing
the range bias error ([14] and [15]).

The Allan variance (AVAR) [3], also known as two-sample
variance, is a common technique wused to measure
oscillator’s stability. In eq.1, it is represented the mathematical
equation of the AVAR in the frequency domain. Using this
method, it is possible to estimate the frequency noise
characteristics of oscillators.
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Where, f is the sampling frequency and S (f) is the clock’s
AVAR power spectrum. Typically only h, (White noise), h_;
(Flicker noise), and h_, (Random walk noise) are used to
model the three state clock model. The theoretical noise values
of the CSAC have been obtained from manufacturer’s technical
notes [16]. Hence the following Fig. 1 shows the Allan
deviations of different kind of clocks and TABLE I. shows the
TCXO and the CSAC clock model characterization.

TABLE 1. CLOCK ERROR MODELLING
Clock model ho h, h,
TCXO 9.4E20 1.8E" 3.8E2!
CSAC 7.2E2! 2.6E2% 2.7E%7
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Fig. 1: Allan deviation of CSAC, TCXO, Rubidium and GPS

B. CSAC calibration

For the sake of completeness, this section is focused on the
main concepts related to clock calibration. For more detailed
information refer to [6] and [7].

In order to calibrate an oscillator, a typical methodology
used is the clock disciplining procedure [17]. This
methodology consists on constantly monitor the clock
frequency and compare it with a reference oscillator by
measuring the phase difference (offset time value) between
both clocks. The clock is then re-adjusted, in other words
steered, to increase its stability performance and to
synchronize with the reference oscillator. Typical disciplining
methods track the clock drift rate using an average filter in
order to avoid errors due to jitter noise.

The CSAC steering process is based on using the clock of
a GNSS receiver — which has a better long-term stability but a
worse short-term stability — as a reference input. Note that the
long-term stability of the GNSS receiver clock considered is
enhanced by the corrections obtained from the satellite clocks.
This is the reason why the GNSS receiver clock has a better
long-term stability than the CSAC oscillator. For that, the PPS
signal from a GNSS receiver is used as an input to discipline
the CSAC.

The parameters defining the differences between the two
aforementioned clocks in the disciplining environment are
obtained by means of the steering algorithm. A value defining
the time average filter is necessary to adjust such algorithm.
This value is obtained from the AVAR charts provided by
CSAC’s manufacturers, as the one shown in figure 1. For
instance, this figure shows that the GNSS and CSAC curves
cross at approximately t = 3000 seconds. But, other
publications from the manufacturers specifies that is it better
to set T = 5000 seconds. This means that the stability of the
CSAC is better than GNSS for averaging times below 3000 to
5000 seconds and its worse for times greater than 5000
seconds [16]. Therefore, to discipline the CSAC using the
GNSS, the value for the time average filter should be greater
than 3000, since is within this range of values that the GNSS
clock is better than the CSAC. An accurately adjusted CSAC
needs to be disciplined at least from two to three times the



disciplining filter window. Therefore, usually this process
requires some hours (e.g. with a filter window of 5000
seconds, the process will take from 3 to 4 hours.)

The disciplining process is concluded with a steering
adjustment value. Afterwards, this time steering parameter is
set to the CSAC in the initialization stage as a calibration
value. However it is observed that the steering adjustment
value is temperature dependent so the disciplining process
needs to be implemented in a more sophisticated way.

In order to model the temperature coefficient into the
CSAC calibration, it is necessary to steer the CSAC inside a
climate chamber, where the ambient temperature is controlled.
The clock disciplining process is repeated at different
temperatures, therefore in the end is obtained a table that
relates the temperature with the steering adjustment value
coefficient.

In addition, the CSAC calibration values are not constant
in time due to CSAC degradation. The calibration process
must be repeated with some time periodicity, typically few
months, but it depends on the required frequency accuracy.
The aging effect of a CSAC is approximately about 9-1079/
month [18].

C. GNSS positioning estimation

Again for the sake of completeness, a brief review of the
code-based positioning estimation algorithm is presented in
this section. One of the methods that GNSS receivers
implements to estimate the position is through the
pseudoranges measurements, this is, the distance between the
satellites and the receiver. In order to measure these
pseudoranges the receiver computes the time that takes to the
signal to travel from the satellite to the receiver. By using the
speed of light factor it is possible to obtain the distance
between the GNSS receiver and the satellite. Finally, knowing
the satellites positions, the receiver localization is obtained by
means of triangulation. Since the clock receiver is not perfectly
synchronized with the satellite’s clocks, the error in measuring
travel times is directly translated in a systematic error in
pseudoranges. This error can be up to several meters, leading to
a fully incorrect position estimation.

Thus, GNSS receivers usually require at least four
pseudoranges to solve the receiver’s position. The system
needs to determine four unknowns being three for determining
the position and the last for determining the receiver’s clock
error. For each satellite and each available frequency, the
following equations must be accomplished:

Pt vt =X = X! |+c* b+ £ * A+ K"
X'=0+w,o=0,

b'=f+w,0=10"

f'=0+w;0=107"

2

Where P% is the measured pseudorange, X* is the known
satellite position, K* are the modelled or provided atmospheric
and instrumental corrections, X and (b,f) are the unknown
receiver position and receiver clock corrections (bias and drift

[19]). V* is the residual error. The receiver position is
considered as a random walk process with a process noise
directly related to the vehicle dynamics, while the clock error is
considered as a stochastic process controlled by b and f with a
bias process noise of around 10 and a drift process noise of
around 107'°. Please note, that for less than four pseudoranges
this system is not observable.

D. Clock coasting

By using a stable oscillator, such as the CSAC (with a
known clock model error), it is possible to estimate the position
with only three satellites. This is due to the short term stability
performance of the CSAC, once it is synchronized with the
GPS time, for some time period, it can be considered as a
reference clock value whose residual error is below 107'? sec,
or equivalently below the millimeter. Thus, we can assume that
the system will be able to determine a solution within
specifications only with three satellites. For each satellite and
each available frequency, the following equations must be
accomplished:

Pk+v*=HX—X"H+c*dt +K*
X'=0,0=0, 3)
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Where P% is the measured pseudorange, X* is the known
satellite position, K* are the modelled or provided atmospheric
and instrumental corrections, dt is the receiver clock correction,
X are the unknown receiver position and ¢ is the constant of
light velocity. V¥ is the residual error. In the new model, the
receiver position is once more considered as a random walk
process with a process noise directly related to the vehicle
dynamics, while the clock error is considered as a random walk
process with a process noise of around 1072,

E. Expected impact of improving receiver clock in positioning
solution

The use of atomic clocks as CSAC allows not only working
with fewer observations (satellites) but should have also an
impact on solution performance. With this equipment, the
modelling of clock parameter is simpler and more reliable,
leading to a more accurate estimation. This improvement on
accuracy will have an impact on the accuracy of the other
parameters; this is, on position unknowns. There are several
studies [20] that demonstrate that this improvement is not
equivalent in all parameters. The height component is the one
that takes more benefits from this new system configuration.
This is due to the fact that this component is the one with a
stronger correlation with the parameter clock. Misra [21]
explains this phenomenon conceptually by the fact that, the
impact on the pseudorange measurements of the clock bias is
like moving the antenna along the vertical axis. A clock bias
adds or subtracts almost the same amount from each
pseudorange, while moving the antenna vertically changes
each pseudorange in the same direction although not equally.



III.  TESTS AND RESULTS

A. Tests equipments

In order to evaluate the clock coasting method, two Novatel
OEM-V geodetic GNSS receivers, a single CSAC, a dual-
frequency (L1/ L2) GNSS geodetic antenna and an acquisition
computer are used.

Fig. 2 shows a schematic diagram that includes all the
systems involved and the configuration applied. The first
GNSS receiver uses the internal TCXO oscillator while the
second GNSS receiver uses the CSAC as an external oscillator.
Both GNSS receivers receive the same signals coming from the
satellites by using a splitter between the antenna and the GNSS
receivers. They are connected with cables of the same length.
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Fig. 2: System diagram

B. Tests procedures

To evaluate the clock coasting method, it is necessary to
acquire the GNSS receiver’s raw data. As mentioned before
one GNSS receiver uses the internal TCXO oscillator while the
second uses the external CSAC oscillator. The output
navigation solution is estimated in an off-line real time process
by using a custom algorithm with the clock coasting method
integrated.

The tests performed are divided in two main groups: static
tests and dynamic tests.

In relation to the statics tests, all the systems (except the
GNSS antenna) have been installed inside a climate chamber
with the temperature under control. It is important to mention
that some satellites measurements have been intentionally
removed. It has been taking into account their elevation mask,
to simulate an environment with periods where only three
satellites are visible.

The dynamic tests have been performed with a van using a
stop/start dynamics with a medium velocity of around 20 km/h.
The GNSS receivers, the CSAC and the acquisition computer
were mounted inside a van and the GNSS antenna was
mounted on the roof of the van. In this scenario the
environmental temperature is not controlled, so a temperature
compensation mechanism has been applied to the CSAC.
Analogously to the static tests, to evaluate the capability of the
SW to estimate solution with three satellites, the excess
satellites were removed manually of the recorded data. The

presented data set involve observations from six satellites and
was collected in an open space not affected by multipath.

C. Static tests results

In the following plots the main outputs regarding the static
acquisition collection campaigns are presented. In Fig. 3 the
number of satellites involved in the process are presented. It
can be seen that there is a slot of one thousand seconds where
the number of satellites has been manually set to three. During
all the other epochs, the number of satellites involved in the
process is the maximum one.
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Fig. 3: Number of satellites used for static test

Clock error estimation

Fig. 4 presents both the error-estimated correction for the
TCXO error (purple) and the error-estimated correction for the
CSAC error (green). As it can be seen both the magnitude and
the shape of both errors are quite different. In the three
satellites period, it is observed a gap in the TCXO clock
estimation due to the insufficient number of satellites, while
the CSAC clock maintains the clock observation. As it can be
seen the variability of the TCXO correction is some orders of
magnitude higher than the one of CSAC. From this fact, it can
be deduced that the impact in the solution of an incorrectly
estimated TCXO error will be higher than in the case of
CSAC.
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Fig. 4: TCXO clock correction estimation and CSAC clock
correction observation

Availability of positioning solution

Fig. 5 shows the output of the navigation algorithm for the
equipment working with TCXO and the equipment working
with CSAC. As long as there are enough available satellites
both solutions are quite similar. However, when the number of
satellites decreases to three, the system using the CSAC clock
is still able to provide a solution within the GNSS
specifications, while the equipment with TCXO can not.



Table II presents the mean of the standard deviation of all
static tests using each of the available equipment. From these
results, it can not be deduced any relevant improvement in
terms of planimetric positioning.
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Fig. 5: Available positions for static test
TABLE I STATIC TESTS - PLANIMETRIC ERROR STANDARD DEVIATION

Standard deviation
40.0 cm
38.5cm

TCXO
CSAC

Vertical accuracy results

In Fig. 6, a small window of the height estimation is
presented. The purple samples represent the estimated solution
of the equipment using TCXO while the green samples
represent the solution including the CSAC clock. In Table III
the mean of a windowed standard deviation is presented.
These values do represent a significant improvement in the
height precision determination, in concrete the CSAC standard
deviation is reduced by a factor of 2.
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Fig. 6: Height estimation for static test

TABLE III. STATIC TESTS - HEIGHT ERROR STANDARD DEVIATION

Standard deviation
50.0 cm
25.5cm

TCXO
CSAC

D. Dynamic tests results

The main outputs regarding the dynamic acquisition collection
campaigns are presented hereafter. In Fig. 7 the number of
satellites involved in the process are presented. In the
presented scenario, the number of satellites has been manually
set to three in a slot of 30 seconds. During all the other epochs,
the number of satellites involved in the process is the
maximum one.
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Fig. 7: Number of satellites used for dynamic test

For each test, a code-base processing with all the available
satellites has been performed using the data collected by the
CSAC augmented system. In Fig. 8, a plot of one of those
reference trajectories is presented.
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Fig. 8: Reference trajectory for the dynamic test

Clock error estimation

Fig. 9 presents both the error estimated correction for the
TCXO error (purple) and the error estimated correction for the
CSAC error (green). As it is observed the stability of both
clocks is quite different. Once again, at analyzing the figure it
can be deduced that the impact of an incorrectly estimated
TCXO error in the final positioning solution will be higher
than in the case of CSAC.
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Fig. 9: TCXO clock correction estimation and CSAC clock
correction observation

Availability of positioning solution

Analogously to the Fig. 5, Fig. 10 shows the comparison of
the reference trajectory and the output of the navigation
algorithm for the equipment working with TCXO and the
equipment working with CSAC. Once more, it can be seen
that when there are enough available satellites both solutions
are quite similar. However, when the number of satellites
decreases to three, the system using the CSAC clock is still
able to provide a solution within specifications, while the
equipment with TCXO can not.

Table IV presents the mean of the standard deviation of the
difference between reference trajectories and target
trajectories. Please note that the slots with three satellites have
not been taken into account. Then, the reference trajectory is
coincident with the CSAC trajectory. From this result, a
relevant improvement in planimetric positioning can not be
deduced.
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Fig. 10: Available positions for dynamic test

TABLEIV. DYNAMIC TESTS - PLANIMETRIC ERROR STANDARD
DEVIATION
Standard deviation
TCXO 0.1 cm
CSAC 0.0 cm

Vertical accuracy results

Figure 11 presents a zoom of one of the slots of the height
estimation. Again, the purple samples represent the estimated
solution of the equipment using TCXO while the green

samples represent the solution including the CSAC clock. In
Table V the mean of a windowed standard deviation is
presented. As in the static tests, these values do represent a
significant improvement in height precision determination.
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Fig. 11: Height estimation for dynamic test
TABLE V. DYNAMIC TESTS- HEIGHT ERROR STANDARD DEVIATION
Standard deviation
TCXO 55.0 cm
CSAC 24.3 cm

IV. CONCLUSIONS & OUTLOOK

After the evaluation of the results obtained from this research,
some of the conclusions can be derived. Firstly, it has been
proved that CSAC clock allows estimating position within
specifications even when only three satellites are available. It
has been also observed that the impact of reducing and
simplifying the clock unknown has almost no impact in
planimetry performance neither for static or dynamic
trajectories. However, the results demonstrate that having
access to these precise clocks has a relevant impact on the
performance of height estimations in both scenarios.

In the next future, the working team plans to keep on with this
research focusing firstly on the evaluation of the positioning
performance in dynamic platforms in non-friendly
environments (multipath, spoofing and jamming.) The team
intends also to consolidate the presented results using other
CSAC units, to check that the behavior of this type of system
is not dependent of a particular unit. Finally, it is planned to
use a GNSS signal simulator to be able to test them intensively
in a repeatable GNSS configuration.

ACKNOWLEDGMENTS

We would like to acknowledge Eduard Angelats and Jose
Antonio Navarro, members of the Geomatics division too, for
their continue support and help through the research related
with this paper. We would like to thank also to the
Communication Technologies Division of the CTTC, for lend
us their climate chamber, an essential equipment for this
research.



REFERENCES

Leick, A., Rapoport, L. and Tatarnikov, D., “GPS Satellite Surveying:
Edition 47, 2015, John Wiley & Sons, pp. 404.

Pennsylvania  State  University, Pseudoranges:  https://www.e-
education.psu.edu/geog862/node/1759, last visit: June 2016.

Allan, D.W., “Time and frequency (time-domain) characterization,
estimation, and prediction of precision clocks and oscillators”, IEEE
Trans. Ultra. Ferro. Freq. Contr., 34, 647-654 (1987).

Microsemi, “Cesium Atomic Clocks to backup GNSS / GPS receivers in
Communications Networks”, Microsemi White paper, December 2014.
Microsemi GPS-2700 and GPS-2750 Datasheet (052112).

Calero, D., Fernandez, E., “Characterization of Chip-Scale Atomic
Clock for GNSS navigation solutions”, 2015, IAIN.

Fernandez, E., Calero, D., Parés, M.E., “CSAC Temperature Calibration
for Improving GNSS Positioning Performance”, 2016, PTTI.

Sturza, M. A. “GPS Navigation Using Three Satellites and a Precise
Clock”, 1983, Journal of the Institute of Navigation, pp. 121-132.

Bruggemann, T. S., Greer, D. G., Walker, R., “Chip Scale Atomic
Clocks: Benefits to Airborne GNSS Navigation Performance”, 2006,
IGNSS Symposium.

Beard, R., Raym, J. K., “GNSS Solutions : Atomic clock on satellites
and mitigating multipath”, September 2006, InsideGNSS.

Krawinkel, T., Schon, S., “Benefits of Chip Scale Atomic Clocks in
GNSS Applications”, September 2015, ION GNSS.

[12]

[13]
[14]
[15]

[16]

—
—
~

—

BIPM, “Recommended valures of standard frequencies for applications
including secondary representations of the definition of the second.
Rubidiem (f= 6.8 GHz)”, 2012, CIPM.

Lombardi, M. A., “The mechatronics handbook”, chapter 17, 2002,
NIST.

Walls, F. L., Ferre-Pikal, E. S., “Measurement of Frequency, Phase
Noise and Amplitude Noise”, NIST.

Sullivan D.B. et al., “Characterization of Clocks and Oscillators”, 1990,
NIST Technical Note 1337, pp. 1706-1720.

Fossi, E., “Product How-To :
2012, pp. 11-13, Symmetricom.

Chadsey, H., USNO, “Methodologies for steering clocks”,1994.
Microsemi Quantum SA.45s CSAC Datasheet (102815).

Disciplining a precision clock to GPS”,

19] Parkinson, B.W., Spilker Jr, J.J., ,“Global Positioning System: Theory

[20]

(21]

and Applications” Vol 1, p.417.
Kline, Paul A., “Atomic Clock Augmentation For Receivers Using the
Global Positioning System”, 1997.

Misra, P. and Pratt, M., "Role of the Clock in a GPS Navigation
Receiver", May 1994, ATC Memorandum No. 42PM-SATNAV-0008,
Massachusetts Institute of Technology Lincoln Laboratory.




<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /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
    /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
    /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
    /blex
    /blsy
    /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
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /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
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /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
    /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
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-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
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /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
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /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
    /Tiger
    /TigerExpert
    /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 150
  /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 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 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 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 1.00167
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




