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Abstract—This paper describes a concept for a scalable RF
sensor payload for small UAVs that can perform multiple RF
functions such as synthetic aperture radar (SAR), ground-
moving target indication (GMTI) and ESM. Essential to the
scalable multifunction RF payload concept is the digitization of
the antenna signals on transmit and receive at the antenne
element level. The architecture of a technology demonstrator that
can perform radar and ESM functions is described and first
results of some of the various radar and ESM modes are shown.
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I. INTRODUCTION

In current military operations, tactical sensors need to
provide accurate and timely information for Intelligence,
Surveillance, Target Acquisition and Reconnaissance (ISTAR)
tasks. Electro-Optical (EO) sensors provide accurate
information that is relatively easy to interpret but they do not
perform well in environments with dust, smoke and bad
weather. Radio Frequency (RF) sensors such as radar and
Electronic warfare Support Measures (ESM) receivers are
much less affected by environmental conditions and also
provide a capability to penetrate foliage and buildings.

At the same time, a special interest of the military is in
small tactical UAVs because of their small logistical footprint
and quick reaction capability. However, small UAVs have
severe volume, weight, and power constraints which impose a
high degree of system integration and miniaturization on the
sensor payload. A Scalable Multifunction RF (SMRF) system
fitted with digitization at the antenna element level offers the
required level of integration to deliver increased flexibility and
efficiency for performing different RF functions with a single
sensor payload [1].

The RF functions that are of interest for a small UAV
include stripmap Synthetic Aperture Radar (SAR) and Ground
Moving Target Indication (GMTI). High resolution modes like
spotlight SAR and Inverse SAR (ISAR) are indispensable for
target classification. In addition, an RF function that detects
moving air targets may provide a sense-and-avoid capability
for the platform, which is currently one of the most anticipated
and critical functionalities to allow integration of UAV in
(conventional) air traffic. Aside from the aforementioned
ground surveillance and sense-and-avoid functionality, the
inclusion of other (non-radar) functionalities in the sensor suite
of a (mini) UAV is imperative. Tasks such as interception and
direction finding of radar emitters (i.e., radar ESM) and data
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communications to a ground station can be accommodated in
the SMRF concept. The combination of these widely varying
RF functions in a single sensor payload will extend its
applicability significantly. The purpose of this paper is to
describe a novel SMRF concept that combines radar and ESM
functions in a compact payload.

This paper is organized as follows. The digital SMRF
concept is discussed in section II. Section III describes the
various RF functions for an airborne SMRF system in more
detail. The payload constraints for a small UAV are discussed
in section IV. Section V describes the architecture and
hardware building blocks of an SMRF system with radar and
ESM functionality and some of the experimental results that
have been obtained. Finally, conclusions are provided in
section VI.

II. DiGITAL RF SYSTEM

The continuously increasing performance of digital
circuitry, analogue-to-digital convertors, etc., combined with
their decreasing size and power consumption, enables the
further digitization of RF systems such as radar and ESM
receivers. Digital RF systems, and in particular digital phased
array systems, offer a number of distinct advantages over
conventional phased array radars.

Conventional phased array radars consist of many
transmit/receive (T/R) elements and extended RF manifolds.
High-power components, such as the T/R elements, are usually
bulky, relatively power-inefficient, and may even need special
cooling measures. Traditional analogue array antennas are
therefore not suited for mounting on a small UAV.

The receiver chain of a radar system equipped with a
conventional phased array is schematically shown in Fig. 1.
The RF manifolds are apparent. As depicted, an array is usually
divided into subarrays and per subarray the beamforming is
performed with phase shifters, resulting in a single receive
channel for each subarray. These subarray channels are
digitized for further processing. Consequently, just a single
antenna beam is formed per subarray per sweep.

As can be seen in Fig. 1, the sum and difference channels
can nevertheless be available concurrently. Hence, in principle,
SAR modes, using the sum channel, and GMTI modes,
exploiting the difference channels, can operate simultaneously.
However, these modes make very different demands on



antenna beams and waveforms, and as a result, the fully
concurrent operation of SAR and MTI modes is cumbersome.
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Figure 1. Conventional analog phased array with three subarray manifolds
on receive.

For the true concurrent operation of different radar modes,
the availability of simultaneous, independent antenna beams
and orthogonal waveforms is a prerequisite. In traditional
phased arrays, different beams can be formed simultaneously
by realizing several arrangements of RF manifolds. With each
arrangement of RF manifolds, a separate beam can be formed.
When volume and weight are limited, the implementation of
several arrangements of RF manifolds is not an option.

The concept of an RF system equipped with digital arrays
on transmit and receive renders the RF manifolds redundant.
The very special nature of such a digital RF system is realized
by the fact that on transmit a digital waveform is synthesized at
the element level and on receive all elements are digitized
separately, as depicted in Figure 2. This approach not only
renders the RF manifolds superfluous, but it also has the
important  consequence that completely independent
waveforms and beams can be formed simultaneously. This
paves the way for new, innovative mode designs. For example,
the transmit array can simultaneously transmit two orthogonal
waveforms, e.g. for SAR and data communications while on
receive all array elements are used to perform optimal
beamforming for these two functions. Note that it is implicitly
assumed, that the relevant space is illuminated by a wide
transmit beam.

The digital nature of the waveform generation and
beamforming on transmit and receive offers the advantage that
almost all building blocks of a digital RF system are defined by
software and consequently can be quickly adapted to changing
environments and missions. A master Local Oscillator (LO)
signal (or clock signal) is still required to synchronize all
elements. However, a network to distribute the master LO
signal is considerably less bulky than RF manifolds.
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Figure 2. Digital RF system with digital waveform synthesis at the element
level on transmit and digitization at the element level on receive. On transmit
multiple (orthogonal) waveforms can be generated simultaneously and on
receive, multiple beams can be created by digital beamforming.

In a digital RF system, a complete digital transmit and/or
receive module must be installed behind each antenna element.
The size of the digital elements is therefore limited by the
required array element spacing. In practice, the element
spacing is about half a wavelength. At X-band this is
approximately 1.5 cm which is sufficient to fit a complete
digital T/R module. Therefore, recent developments in digital
radar concentrate mainly on X-band or lower frequency
systems, e.g. [2],. Sufficiently small Ku-band components are
expected to become feasible within the next few years.
Ultimately a single-chip T/R module is desired.

III. RF FUNCTIONS

Some of the RF functions that may be performed by an
airborne digital RF system are described in this section. While
some of the functions can be performed concurrently, other
functions can only be performed sequentially. If each transmit
module is able to generate its own transmit signal, the array can
be divided into subarrays, each performing its own dedicated
task.

A.  Synthetic Aperture Radar

Synthetic aperture radar can provide high resolution images
of the earth’s surface that are vital for detection of changes in
the environment, and for surveillance and reconnaissance. High
azimuth resolutions require the antenna beam to be wide. This
results in a high azimuth sampling rate. The beamwidth of a
single antenna element is very wide. Only after beamforming
the sum beams can become narrow. High resolution stripmap
modes are therefore possible with a digital RF system. A
digital RF system also allows for a reduction of the azimuth
sampling rate by dividing the receive array into several
subarrays. This increases the effective number of samples
along the azimuth per transmitted sweep and enables high
resolution strip mapping modes with a low Pulse Repetition
Frequency (PRF).



B.  Ground Moving Target Indication

The detection of ground moving targets plays an important
role for surveillance of a large area. The position and velocity
measurements require a narrow beam with several subarrays
for space-time adaptive processing (STAP) to achieve effective
clutter reduction. The division of the antenna into the required
subarrays can be performed adaptively in the digital array
constituting advanced GMTI processing. Per subarray all beam
directions can be obtained simultaneously. The subarray beams
are no longer required to scan and each target in the transmit
beam can be tracked continuously. GMTI modes favour high
PRFs for unambiguous measurements of the radial velocity of
the ground targets. Moreover, at close range, large
unambiguous range, requiring low PRF, is not needed.

C. Maritime surveillance

For surveillance in a maritime or littoral environment
specialized maritime modes are required. For detection 360°
surveillance is required. After detection, Inverse SAR (ISAR)
and High-Range Resolution (HRR) modes are used for target
recognition. For ISAR the rotational motion of the target is
used. For HRR a range profile with high resolution is obtained.

D. Sense and Avoid

A major issue for UAVs is the restricted airspace they are
allowed to use. This is mainly due to the absence of a human
that can intervene when another airborne vehicle is on a
collision course. A sense-and-avoid sensor that detects other
flying objects and can take evasive action, is a prerequisite for
integration of UAVs in unrestricted airspace. Sense-and-avoid
technology has not yet matured and several types of sensors are
being considered. Obviously, the reaction time (under all
weather conditions) is one of most important parameters in
collision avoidance, which implies that radar is inherently the
most suitable sensor for this task.

A forward looking digital radar with a broad transmit beam
and multiple beams on receive can detect and locate moving
airborne objects. The high velocities involved require a
continuous monitoring and tracking of incoming objects.
Because of the multiple receive beam covering the entire
surveillance volume, no scanning is required for the digital
radar concept. This facilitates a high update rate for the entire
surveillance volume of the radar.

E. Data Communications

Both radar and data communications rely on the
transmission of RF signals. A digital RF system can
simultaneously transmit waveforms that are optimized for radar
and communications by splitting the transmit array in two
parts. Alternatively, the transmission of data can also be
performed with a waveform that is suitable for radar [3].

F.  Navigation

The navigation mode is very similar to an imaging mode.
Assuming that low resolution suffices for the navigation, the
processing will be different for the navigation mode as
compared to the imaging modes using SAR. Correlation of the
radar image with a map can yield a position measurement

independent from GPS. Covering several directions at once,
with multiple beams, allows a robust localization. This
redundancy in location helps in the acceptance of UAV using
unrestricted airspace. With multiple beams, Doppler centroid
estimation (clutter-lock) can be effectively used to determine
instantaneous platform velocity, without the directional
ambiguity of one dimensional velocity estimation with a single
beam. At close range, these techniques can be used to aid safe
landing as well.

G. Weather Radar

The weather radar geometry is similar to the detection of
airborne objects: forward looking radar. The differences lie in
the velocity of the objects (the precipitation) and the
conversion of radar cross section to precipitation rate. Weather
features are large, so that low resolution is generally sufficient
for weather modes.

H. Weapon Location

Analogous to ground-based weapon location radars that
detect and track artillery shells in order to estimate their launch
position, an airborne weapon location radar is of great interest.
The challenge for this functionality is mainly the very low
Radar Cross Section (RCS) of projectiles. In an airborne
configuration, the detection of these projectiles is hampered by
the presence of terrain clutter. A narrow antenna footprint
minimizes the terrain clutter. Having a narrow beam and yet
sufficient search volume can be potentially achieved with
simultaneous beams that the digital radar concept can provide.
Furthermore, vertical subarrays can be used to provide
additional terrain clutter reduction, exploiting vertical
separation between terrain and projectile.

TABLE L. OVERVIEW OF RF FUNCTIONS
Modes Characteristics
PRF Sensitivity Bandwidth
SAR Medium Medium High
GMTI High Medium Low
Sea surveillance Low Medium/Low Medium
Sense and avoid High Medium Medium
Communications N.A. Medium Medium
Navigation Low Low Low
Weather radar Low Medium Low
Weapon location High Very High Medium
Radar ESM N.A. Medium High

1. Overview

The characteristics for the various RF functions described
above are clearly not compatible with conventional analogue
phased array solutions. A digital RF system offers an approach
in which at least several of these diverse functions can be
combined. Table II gives an overview of the impact of the
different RF functions on the primary RF sensor
characteristics.



IV. UAV PAYLOAD REQUIREMENTS

At present, UAVs range from micro UAV to very large
aircraft systems. This paper focuses on payloads for small
UAVs, i.e., the category that is commonly called ‘mini-UAV”,
and in particular those with typical payload weights around
10 kg . In this category, radar payloads are still feasible as
shown in [4]. A wide range of UAVs exist in this category with
varying performances (Luna, Observer, Viking, Mini-
Vanguard, Scorpion etc). As a guideline, Table Il summarizes
some relevant characteristics. Most of the platforms typically
carry various optical sensors.

TABLE IL MINI-UAV CHARACTERISTICS
Characteristic Values

Typical Max. Unit
Payload 5-10 20 kg
Endurance 2-3 5 h
Cruising altitude 500 3000 m
Cruising speed 30-50 80 m/s
Electrical power 30-50 100 w

Both the type of operational deployment and the constraints
on size and power on an RF sensor dictate close range
operation. Typical radar ranges will be up to a few kilometres.

V. SMRF UAV PAYLOAD WITH RADAR AND ESM
FUNCTIONALITY

A. System Architecture

To meet the stringent requirements on weight, volume and
power, an SMRF UAYV payload concept is proposed in this
paper that is based on the Frequency Modulated Continuous
Wave (FMCW) radar principle. Compared to a pulse-Doppler
radar, an FMCW radar has the advantage of a low sampling
rate [2]. Furthermore, FMCW radars can be completely
realized in monolithic microwave integrated circuitry (MMIC)
and integrated in the T/R elements. The FMCW principle
requires adaptation of some processing schemes for radar
functions which are typically carried out with pulse-Doppler
radars.

At TNO, a compact SMRF system called EMERALD
(Electronically scanned MultiplE function Radio frequency
Array for Light-weight payloaDs) has been developed that
allows FMCW radar and ESM functions to be performed
sequentially or concurrently, see Fig. 3 [5]. The hardware
architecture consists of a motherboard, eight T/R modules, two
antenna arrays and a base plate for mechanical support. The
EMERALD system can operate in X-band between 8.8 and
10.2 GHz.

B. Motherboard

The X-band signal for the EMERALD system can be
externally supplied or generated internally. The external option,
selected through a switch on the motherboard, provides the

possibility to scale the RF system to multiple modules while
maintaining coherent signals. The internal synthesizer uses a
155 MHz oscillator, phase-locked loop (PLL) circuit and direct
digital synthesizer (DDS) to generate a software adjustable LO
signal around 10 GHz. This signal is amplified, split in two and
distributed to the 8 SMP connectors to connect to the T/R
modules. The other branch is mixed with a baseband signal
from a DDS circuit and supplied to a connector accessible from
the outside. The mixer-DDS arrangement is identical to that in
the T/R modules and when programmed identically it can
provide a copy of the transmit signal to, for instance, a
reference input of an antenna measurement set-up receiver.

Figure 3. EMERALD SMREF system with combined radar and ESM
functionality.

The Intermediate Frequency (IF) outputs of the receivers on
the T/R modules are either routed to the 16 individual IQ
output connectors for most flexible processing options or
terminated in 50 Q and summed without adjustable phasing to
a common output. The common output relies on beam forming
by adjusting the phasing of the received signals through the
receiver local oscillator. Other circuitry on the mother board is
a microcontroller with RS-232 interface for controlling all
DDSs and switches as well as the on-board synthesizer.
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Figure 4. Schematic drawing of the EMERALD motherboard.



C. T/R modules

The T/R modules contain a single side band mixer for
upconversion of the LO signal from the mother board with the
signal from the transmit DDS to the swept transmit signal, see
Fig. 5. After amplification to 12.5 dBm this is connected
directly to the antenna elements.
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Figure 5. Schematic drawing of an EMERALD T/R module.

A total effective isotropically radiated power (EIRP) of over
2 W is obtained for an 8-element array. In the receiver chain
the local LO signal is first mixed with the baseband signal from
the receive DDS and subsequently used as the LO signal for
down-converting the received signal (after low-noise
amplification) from the antenna.

D. Antennas

The system uses two separate 8-clement antenna arrays,
one for transmit and one for receive, see Fig. 6. The antenna
elements are pin-based cavity radiators which are fabricated on
standard printed circuit board material [6]. The pitch of the
antenna elements in the arrays is 14 mm and thus allows for
grating lobe free scanning up to 10.7 GHz. The antenna panels
have angled connectors and feeding lines on one side of the
substrate and shallow slot coupled cavities, surrounded by vias,
on the other side. The panels are approx. 3 mm thick. The
feeding is done with microstrip coupled through a slot in the
ground plane.

Figure 6. Antenna array with 8 pin-based cavity radiators.

The edges of the antenna arrays are close to the pin-based
cavities to allow for aligning multiple substrates to built larger
arrays. The element spacing will only be 1 mm larger for

elements on different substrates. The transmit and receive
antenna centres are approximately 80 mm apart and are on
separate panels.

E.  System Modes

The EMERALD system can operate in the following
modes:

* radar pencil beam mode with a single narrow beam on
transmit and receive (scanned)

* floodlight radar mode with wide beam on transmit and
multiple beams on receive;

e ESM intercept mode with 8 receive channels in
consecutive frequency bands;

*  ESM direction finding mode with 8 receive channels at the
same frequency.

*  combined radar and ESM mode with a narrow radar beam
on transmit, a single wide radar beam on receive plus 7
ESM receive channels in consecutive frequency bands for
interception of X-band radars;

F.  Radar pencil beam mode results

In pencil beam radar mode, the beam direction can be set
using the start phase word in the DDS circuits. When each
antenna has a correct starting phase beam steering is obtained
as the instantaneous bandwidth is low. Both transmit and
receive beams can be set in this way. The IF receive channels
are summed on the motherboard and can be sampled with a
single channel analogue-to-digital converter. A more flexible
solution is to sample all channels independently and sum
digitally. This requires more processing resources but gives the
possibility of multi-beam operation.

Experiments haven been performed to test the radar pencil
beam mode, especially the suppression of sidelobe scatterers
on transmit and receive [7]. For the tests, the parking lot next to
the TNO building has been used. A corner reflector was
positioned at 17 m distance from the radar. This was the
optimal distance where the influence of the environment was
minimal. Four measurements were performed:

. Corner reflector in main beam with uniform weighting.
. Corner reflector in main beam with nulling.

. Corner reflector in sidelobe with uniform weighting.

*  Corner reflector in sidelobe with nulling.

The results are shown in Fig. 8. The transmitted bandwidth
is 70 MHz (from 10.05 to 10.12 GHz). The trigger signals are
visible in the measurements. In order to reduce their influence
the time signal is weighted with a Hanning window.

When the corner reflector is inside the main lobe there is
only a small difference between the two measurements. Due to
the amplitude weighting 0.5 dB is lost when nulling is applied.
When the corner reflector is positioned in the first sidelobe, the
power is reduced by 26 dB (13 dB loss in gain for both
transmit and receive beam) for the uniform weighted beam. By
applying (adaptive) nulling in the direction of the first sidelobe



the response of the corner reflector is suppressed by an extra
16 dB. The signal at 38 m corresponds to large metallic objects
positioned on the parking lot. A multipath response is visible at
50 m when the corner reflector is in the main beam.
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Figure 7. Results of the EMERALD radar mode with suppression of
sidelobe scatterers.

G. ESM intercept mode results

In the ESM intercept mode, pulsed radar emitters in X-band
can be detected using 8 channels that are tuned to consecutive
frequency bands. With sampling of the inphase (I) signal only
and an offset frequency between the channels of 10 MHz, a
frequency band of 40 MHz can be simultaneously covered by
the system. When IQ sampling is used, the frequency bands
can each be 20 MHz wide and interference of the 10 MHz (in-
band) offset frequency is greatly reduced. The pulse is detected
in several consecutive channels, see Fig. 8, but with post
processing the central channel can be determined. After
detection of a pulse all channels will be switched to the
detected frequency and the angle-of-arrival can be determined.

VL

In this paper, a concept for a compact scalable
multifunction RF payload for small UAVs has been introduced.
A (non-exhaustive) list of RF functions that can be performed
with such an SMRF system has been provided. The
architecture of a demonstrator that combines FMCW radar and
ESM functionality in a compact system has been described.
First results of some of the radar and ESM modes of this
technology demonstrator show that the system performs as
expected. Further experiments with SAR and GMTI radar
modes and ESM intercept and direction finding modes will be
performed in the near future.

CONCLUSIONS
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Figure 8. Results of the EMERALD ESM intercept mode

REFERENCES

A. G. Huizing, “A Concept for a Scalable Multifuntion RF System” ,
Proc. Radar 2004, Toulouse, France, October 18-22, 2004.

J.J.M.. de Wit, Innovative SAR/MTI Concepts for Digital Radar in Proc.
EuSAR 2008, Friedrichshafen, Germany, June 2-5, 2008.

P. Barrenechea, F. Elferink, J. Jansen, “FMCW Radar with Broadband
Communication Capability”, Proceedings of 4th European Radar
Conference 2007, p. 47.

M. Edrich, “Ultra-lightweight synthetic aperture radar based on a 35
GHz FMCW sensor concept and on line raw data transmission”, IEE
Proceedings: Radar, Sonar and Navigation, Vol. 153, No 2, April 2006

R. van Dijk, E.H. van der Houwen, A.P.M. Maas, “Multi-Mode FMCW
Radar Array with Independent Digital Beam Steering for Transmit and

Receive” Proceedings of S5th European Radar Conference, Amsterdam,
30-31 October 2008

R. Bolt, S. Bruni, A. Neto, G. Gerini, “Diagonal Polarized Pin-Based
Cavity Antenna Array in Planar Technology” Proceedings of 38th
European Microwave Conference, Amsterdam, 29-30 October 2008

W.L. van Rossum, C.M. Lievers, A.P.M. Maas, A.G. Huizing,
"Suppression of sidelobe scatterers in an AESA FMCW radar",
Proceedings of 208 IEEE Radar Conference, Rome, Italy.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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


