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Abstract— The paper analyzes the effect of the nonlinear
distortion of Low Noise Amplifier (LNA) in multichannel direct
RF digitization receivers (DRF-RX). A novel distortion
compensation approach has been proposed, where the
compensation is performed entirely in the digital domain at
baseband after the digital down-converter (DDC). Distortion
information is extracted from the signals of the main receiver
and a linear reference receiver. The reproduced information is
used for distortion compensation using a nonlinear model and an
adaptive Least Mean Square (LMS) algorithm. As the major
advantage, processing at baseband with a low sampling rate
significantly reduces the cost, the design complexity and the
energy consumption of the receiver. The proposed
undersampling reference receiver structure exhibits additional
benefit in terms of hardware usage and energy consumption by
using a low-cost and large dynamic range ADC. To verify the
scheme’s efficiency, an Ultra High Frequency (UHF) DRX with
four QPSK channels is simulated by Matlab Simulink. The
simulation results show that the method improves the Spurious-
free dynamic range (SFDR) with an increase of about 20 dB,
compared to the results of RX without distortion compensation.

Keywords— Direct RF digitization, DCR, LNA distortion,
digital receiver, LMS filter, multichannel receiver, software-defined
radio, UHF transceiver.

L INTRODUCTION

IRECT conversion receiver (DCR) is becoming a popular
architecture in the design of the next radio receivers
generation [1]-[6]. DCRs exhibit a number of
advantages, architectural simplicity, supporting multiple
functions and upgradability [4]-[6]. Among DCR, DRX is a
fully digital receiver architecture, where the radio frequency
(RF) signal is sampled directly by a high-speed ADC, which
allows all processing can be done in the digital domain. High-
sampling ADCs are vital in this type of receiver, and the
unavailability of such ADCs is the main obstacle preventing
this architecture in the practice. Nonetheless, the DRX with
such ADC dynamic range still needs an LNA in order to
achieve the required level of sensitivity. Therefore, DRXs still
suffer from the unavoidable non-linearity comes from LNA.
When working in multi-channel mode, the multi-channel
receiver allows the simultaneous receiving of multiple channels
with different types of signal modulation and power levels [7]-
[11]. In such a condition, it is inevitable that after being

amplified by the LNA, high energy channels generate
nonlinear distortions. These distortions, in turn, degrade the
signal quality of the nearby channels [7]-[11]. The higher the
power of distortion channels, the more serious the effect of
LNA nonlinearity is, and this essentially requires advanced
technique and post-processing algorithms in the digital domain.

Studies in nonlinear distortion compensation have been
actively carried out [7]-[11]. These studies adopted either
Hammerstein’s model [8]-[11] or Volterra series [7] to
mathematically analyze the LNA nonlinearity. The main
solutions for distortion compensation are canceling or
inverting the nonlinear components. Accordingly, in either
approach, estimating the distortion components is the
fundamental task of all methods.

Solutions in [7] and [11] use a band-pass filter (BPF) to
extract the information for the distortion estimation. In [10],
the distortion is evaluated using a part of distorted information
from the high-frequency BPF. However, this method is not
very practical due to the high complexity designing such BPF.
Similarly, a BPF is also used in [11] to extract the distortion
signals, but this solution requires that the information of the
channel causing distortion needs to be known in advance.

A solution using a secondary reference receiver to
reproduce and suppress distortion is proposed in [8]. However,
the distortion compensation is carried out at the high-frequency
domain and the technique was applied for common DCRs with
existing non-linear distortion components from the analog sub-
circuit (i.e., quadrature mixers). Thus, the compensation circuit
was highly complex and energy consuming.

In this work, the impacts of the LNA’s nonlinearity on
DRF-RX are systematically studied in detail. We then
propose a novel approach to tackle the distortion issues in
multichannel DRF-RX. Our approach based on a feed-
forward compensation circuit that can real-time and
continuously extract and detect the distortion component
globally without knowing in advance the RF signals’
characteristics. The main distinguishing feature of our
approach from the prior arts is that the distortion
compensation is performed at low frequency instead of at RF
domain that essentially simplifies the compensation circuit
and reduces the hardware cost.
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The reference channel requires only a low-speed ADC to
extract sufficient information for distortion reconstruction
thanks to the undersampling effect. This technique overcomes
certain drawbacks of prior arts in power consumption and
device cost. It thus is well suited for mobile/handheld
communication devices, where power consumption and
compactness could be the primary concerns.

The remaining of the paper is organized as follows. Section
II presents distortion models of LNA and analyzes the effect of
distortion on the multichannel DRX model. Section III
proposes the solution to compensate LNA’s distortions.
Conclusions are drawn in section V.

II. NONLINEAR LNA DISTORTIONS MODELS IN DRXS

A. RF Nonlinear Distortion Model

The generic structure of DRX is shown in Fig. 1. An array
of BPFs is still required in order to attenuate the out-of-band
frequencies [2]. Then, the filtered signal is going through an
LNA before being digitalized by a high-speed ADC, which has
to support from a few hundred to GHz frequency range. Even
though the receiver is equipped with the most advanced ADCs,
those ADCs could offer the resolution as high as 14 bits [13,
14], which corresponds to an approximate SFDR of 86 dB
[15]. To ensure the receiver sensitivity of approximate -100
dBm, the signal would need to be amplified by about 20 dB.
Hence, the LNA is an indispensable component in any DRX
designs [3], [11] and the LNA nonlinearity effects are
unavoidable. Note that even when higher dynamic range ADCs
become available, distortion compensation techniques are still
essential for achieving the cost-effective and low-power
consumption design.

There are two types of nonlinear LNA distortions that need
to be taken into consideration: self-affected distortions caused
by an individual RF signal to itself and distortions causes by
the interference of other RF signals [3], [14]. The model of
nonlinear components is assumed to be a polynomial with the
form

Ve (t)
= a; (O)xgr (t) + a;(O)xzp(t) + az(t)x3e (8) €))
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Fig. 1. The architecture of direct digitization receiver
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Fig. 2. The nonlinear components of LNA with two-tone input

where xzz(t) and ygp(t) are LNA input and output signals
respectively; a;(t) is the i"-order component coefficient. The
input signal xzg (t), in turn, is represented as

xRF(t) = ZRQ[X(t)eijt] = x(t)efwct + x*ejoct ©)

where x(t) is the baseband signal of xgp(t), x(t) can be a
single carrier frequency or multiple separate carrier
frequencies. w, = 2mf,, with f_ is the center carrier frequency
and (.)* represents the complex conjugate operator.

As illustrated in Fig. 2. , when the input signal has two
frequencies components (f3, f»), the output signal will have
two harmonic groups: n X f;, m X f,, and inter-modulation
nX fi +m X f,. The distortion happens as soon as those
components appear near the received signal frequency. For
example, components (2f; — f,) and (2f, — f;) could distort
fi and f,. The other harmonics and inter-modulation, on the
other hand, could distort other high-frequency signals.

B. Baseband Nonlinear Distortion Model

With the DRX structure shown in Figure 1, assume that
2f. >» BW (bandwidth), a significant number of out-of-band
signals will be removed after the digital downconverters. This
is because the DDC acts as an LPF, which shifts the RF signal
to the baseband. Correspondingly, the expression of (1) can be
greatly simplified. The quadratic component in (1) is expressed
as

x2p(t) = 242(t) + x2(t) - e2@ct 4 [x*(t)]? - e~ /20t (3)

where 24%(t) = 2x(t) - x*(t) is the spectral content around
the DC component. From (3), distortion frequencies appear at 0
and +2w,but there is no frequency component at w,.. Similar
discussion can be found for other even order components.
Therefore, all even-order harmonics in (1) are eventually
phased out after the DDC. Similarly, other high-frequency
distortion components will not appear at reception bandwidth
and can be excluded.

Therefore, in DRXs, LNA’s non-linearity is most severe at
only odd-order components because their generated distortions
could locate around w,. In practice, it is sufficient to take into
consideration up to the third-order components because higher-
order components often have very small energy.
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Therefore, the simple RF non-linear model can be written
as

Vrr() = a1xgp(t) + azxip(t) C))

Here a, is the linear gain of LNA, and a3 is the distortion
coefficient of the third-order component. The impact of LNA
non-linearity distortion components, that affect DRX, are
illustrated in Fig. 3. As can be seen from the figure, the third-
order intermodulation of f;, f, produce frequencies (i.e., 2f; —
fa, 2f; — f1), which are closed to f;, f, and f5 interfere
channels at these positions. Higher harmornic and
intermodulation are filtered out at moderate BW of the UHF
receiver. From (2), the third-order component in (4) can be
written in full form as

azxgp ()
= a;{x3 (/30 + [x* (O] - eoet 4+ 34%(t) O
- x(t)el et + 3A2(E)x*(t)e IUet}

After I/Q downconversion, all high-frequency components
(at 3w, ) are removed, the remaining components in (5) is
3A4%(t) - x(t) - €7@t and 34%(t) - x*(t) - e /<, Hence, the
baseband equivalence of the LNA non-linear model for DRX
(4) is reduced to be
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Fig. 3. Distribution of the distortion frequencies according to model in (5)
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Fig. 4. A reduced non-linear model of LNA in multi-channel DRXs after the
DDC.

where,
yee() = as - x;(t) + 3az - A%(t) - x;(t) (7
Vero(t) = a; - xo(t) + 3az - A*(t) - x4 (t) (8)

From (7)—(8), the distortion model at the baseband is much
simpler compared to the model in the RF domain. The non-
linear component 3as - A%(t) - x(t) essentially causes
intermodulation in the frequency range around w, . The
corresponding non-linear model and an example spectrums are
illustrated in Fig. 4. Ideally, all high order-component are
filtered by DDC and the spectrum of xgg(t) are shown in the
left. However, due to the effect of intermodulation, the actual
baseband spectrum (ygg(t)) is shown in the right where new
third-order distortions components appear near the interested
frequencies.

The derived models (7)—(8) in this Section will be used as
the fundamental ground for designing the distortion
compensation circuit for the DRXs, which is presented in the
subsequent Section.

I11. PROPOSED DISTORTION COMPENSATION SCHEME FOR
MULTICHANNEL DRXS

A. Distortions  Compensation  Circuits

Undersampling Technique

Using  The

In this section, we propose a novel after-DDC distortion
compensation scheme for DRX. The structure of the proposed
RX comprises the main receiver and a reference receiver
depicted in Fig. 5. The former still needs an LNA to ensure
good sensitivity as discussed before, while the latter is
designed without LNA so that the received signals remain
linear. The reference receiver uses an ADC combining with an
undersampling technique [15] to extract the distortion
information.

The structure of the DRX using this approach is shown in
Fig. 5. Accordingly, the sampling rate of the reference ADC is
two times smaller than the maximum frequency of the signal
but more than twice the signal bandwidth. With this solution,
to avoid unwanted aliasing in the reference receiver, a BPF
(BPF2 in Fig. 5) before ADC is required. The BPF’s
bandwidth is equal to the frequency range of the main
receiver. It is worthwhile to note that, applying directly
undersampling for the main receiver is theoretically feasible.
However, the RF analog BPF must have much higher quality,
compared to the digital reference receiver BPF, in order to
eliminate unwanted aliasing. It leads to a number of practical

g

ADC . DDCl
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Fig. 5. The structure of multichannel DRXs with the proposed distortion
compensation circuit
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difficulties and extra design cost. Therefore, in the main
receiver channel, high-speed ADC is still needed, and the
sampling frequency is much higher than the signal bandwidth.

With our proposal, the ADC sampling rate needs to be at
least two times higher than the receiver's bandwidth [16]. If W
is the receiver’s bandwidth (W = fyign — frow ) then the
required sampling frequency is f; = 2W and:

Zingh<f <2fLow (9)
n ~ " n-1

With any integer » satisfying:

fuign ) (10)

1<n<
(ingh - fLow

Since there is no DDC in the reference receiver, the two
receivers are out of sync. To synchronize these receivers, a
delay tap is added to the reference receiver. The delay time
depends on the actual design of the receiver and it should be
tuned based on the switching time of ADC processing time
and low-speed DDC. Such delay stage is not an issue when
implementing in the digital domain.

B. LNA nonlinear Distortion Reproduction

As analyzed in Section II, due to LNA’s nonlinearity, high
energy signal channels entering the receiver creates distortion
components. Based on the model in (7)—(8), by exploiting the
downconverting function of the downconverter, for DRX, we
could perform distortion canceling after DDC, i.e., at low
sampling rate domain.

Assuming the baseband signal received from the antenna
after going through LNA, ADC and DDC is

yeg[n] = wy fi(xgp[n]) + ws fs(xpp[n])
= xpg[n] + e[n] (11)
where n is sampling sequence number, f; (xgg[n]) = xpg[n] is
the linear component and f3(xgg[n]) = x5z [n] are the second

and third-order components. w;[n] is the i"-order coefficient.
Accordingly, the distortion components in (9) are

e[n] = wz[n] " f3(xgs[n]) (12)

From the linear reference channel,
distortion é[n] is expressed as

é[n] = ws[n] - f3(xp[nl) (13)

the reproduced

The distortion canceling circuit (see Fig. 5) subtracts the
reproduced distortion components of the linear channel from
the distorted signal after the main receiver DDC, hence

%pp[n] = ypgln] — é[n] (14)

From (11), (13) and (14) the final output signal is rewritten
as

Zpgln] = xpg[n] + e[n] — é[n]

(15)
= xpg[n] + (ws[n] — W3[n]) - f3(xpg[n])

From (15) it can be seen that the signal after distortion
compensation Xgg[n] is equal to xzg[n] as long as high-order
coefficients Ws[n] in (13) are the same as those ws[n] in
(12). By adopting the LMS algorithm, the coefficients of the
nonlinear model are determined as follows:

wi[n] = wi[n — 1]+ py - fi(x[n]) - €[n]
(16),
ws[n] = ws[n — 1] + uz - fs(x[n]) - €[n]

where €[n] and y; {i = 1 — 3} are LMS algorithm parameters;
& is estimation error and is expressed as £[n] = y[n] —
(‘7‘71 filx[n]) + W, - fL(x[n]) + Wy 'fg(x[n])) ; Wi are the
LMS algorithm step sizes.

C. Evaluation of The Proposed Distortion Compensation
Technique

To evaluate the effect of the proposed distortion reduction
techniques, we implemented the UHF DRXs model which can
receive multiple channels simultaneously from 900 MHz to
1000 MHz. We simulated four QPSK channels with each
channel data rate is 4 Mbps. One channel is outside the
receiver’s range and the other three are within the receiver’s
band.

The detailed channels parameters are specified in TABLE 1.

TABLE I
SIMULATION PARAMETERS

RF input Before DDC After DDC
Channel 1, QPSK, 4 Msps’, - frpy = 919.5 MHz fi=23.5MHz
55dBm
Channel 2, QPSK, 4 Msps’, - frpp = 930.0 MHz f, = 34.0 MHz
55dBm
Channel 3, QPSK, 4 Msps’, - frps = 940.5 MHz 3 = 44.5 MHz
85dBm
Channel 4, QPSK, 4 Msps’, - frp, = 865.5 MHz fa =30.5MHz

55dBm

*Msps = Mega samples per second.

The baseband spectra before and after the distortion
correction are shown in Fig. 6. The baseband frequency are
fige = 23.5MHz, f, g = 34 MHz, and f3pp = 44.5 MHz).
The input power levels of f; and f, are intentionally set to be -
55 dBm, which are higher than f; (-85 dBm). Thus, f; and f,
will act as the aggressor channels. Intermodulation distortions
from these two channels will appear around f;, f, themselves
and also around f3. As shown in Fig. 6, the spectrum after the
compensating process is greatly improved from the effects of
nonlinear distortion. The nonlinear components (green line)
generated by f; and f, are effectively reduced.
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Fig. 6. (a) Spectra of received signals; (b) Spectra of targeted signals before
and after distortion compensation using the undersampling technique

IV. CONCLUSIONS

In this paper, the impacts of LNA distortions on DRXs have
been systematically studied in detail. From the derived signal
analytical models, we have proposed a novel distortion
compensation scheme for DRXs that allows shifting all
processes into the low-frequency domain. The solution with
undersampling ADC for the reference channel has been
implemented and verified by Matlab via a DRXs configured
with four 4-Mbps QPSK channels. The simulation results
indicated that the implemented compensation schemes
effectively improve the received signal SFDR by 20 dB. The
proposed schemes can blindly remove all types of distortions
and all the processing is done at the baseband. These schemes
are beneficial in terms of hardware usage, energy and simplify
the receiver design. Although an additional BPF is required,

this scheme has an obvious advantage in hardware usage, cost,
and power consumption and can be a favorite option for
energy- and area-constrained devices.

REFERENCE

[1] Software Defined Radio, Spectrum Analyzer, and Panoramic Adapter/
Auvailable: http://www.rfspace.com/RFSPACE/SDR-IQ.html. [Accessed
May 20, 2019].

[2] Perseus SDR - Software Defined 10 kHz - 30 MHz Receiver. Available:
http://microtelecom.it/perseus/. [Accessed May 20, 2019].

[3] O.Jamin, Broadband Direct RF Digitization Receivers, Analog Circuits
and Signal Processing 121, DOI 10.1007/978-3-319-01150-9 2,
Springer International Publishing Switzerland 2014

[4] A. A. Abidi, “Direct-conversion radio transceivers for digital
communications,” [EEE J. Solid-State Circuits, vol. 30, no. 12, pp.
1399-1410, Dec. 1995.

[5] O.Jamin, V. Rambeau, F. Goussin, and G. Lebailly, “An rf frontend for
multi-channel direct rf sampling cable receivers,” in ESSCIRC
(ESSCIRC), 2011 Proceedings of the, Sept 2011, pp. 347-350.

[6] B. Razavi, “Design considerations for direct-conversion receivers,”
IEEFE Trans. Circuits Syst. 11, Analog Digit. Signal Process., vol. 44, no.
6, pp. 428-435, Jun. 1997.

[71 R. Vansebrouck, O. Jamin, P. Desgreys, and V.-T. Nguyen, “Digital
distortion compensation for wideband direct digitization RF receiver,” in
Proc. IEEE 13th Int. New Circuits Syst. Conf. (NEWCAS), Jun. 2015,
pp. 14.

[8] Jaakko Marttila, Markus Allénand Marko Kosunen, “Reference Receiver
Enhanced Digital Linearization of Wideband Direct-Conversion
Receivers” IEEE Transactions On Microwave Theory And Techniques,
vol.65, no. 2, pp. 607-620, February 2017

[9] M. Allén, J. Marttila, M. Valkama, S. Singh, M. Epp, and W. Schlecker,
“Digital full-band linearization of wideband direct-conversion receiver
for radar and communications applications,” in Proc. 49th Asilomar
Conf. Signals, Syst. Comput., Pacific Grove, CA, USA, Nov. 2015, pp.
1361-1368.

[10] Raphaél Vansebrouck, Chadi Jabbour, Olivier Jamin, and Patricia
Desgreys, “Fully-Digital Blind Compensation of Non-Linear Distortions
in Wideband Receivers” IEEE Transactions OnCircuits And Systems-I:
Regular Papers, vol. 64, no. 8, pp. 2112-2123, August 2017.

[11] M. Grimm, M. Allen, J. Marttila, M. Valkama, and R. Thoma, “Joint
mitigation of nonlinear rf and baseband distortions in wideband direct-
conversion receivers,” Microwave Theory and Techniques, IEEE
Transactions on, vol. 62, no. 1, pp. 166—182, Jan 2014.

[12] Gharaibeh, Khaled M, Nonlinear distortion in wireless systems:
modeling and simulation with MATLAB, John Wiley & Sons Ltd, 2012

[13] Texas Instruments. “ADC32RF83 Dual-Channel, 14-Bit, 3-GSPS, RF
Sampling Wideband Receiver, and Feed,” ADC32RF83 datasheet
Available: http://www.ti.com/product/ ADC32RF83

[14] Texas Instruments. “ADC32RF45 Dual-Channel, 14-Bit, 3-GSPS RF-
Sampling Analog-to-Digital Converter (ADC),” ADC32RF45 datasheet,
Available: http://www.ti.com/product/ADC32RF45

[15] Purnachandar Poshala, “Why Oversample when Undersampling can do
the Job?”, Texas Instruments Incorporated, July 2013. Available:
http://www.ti.com

[16] Rodger H. Hosking, Pentek, “How to use undersampling”, Dec. 2006.
Available: https://www.eetimes.com/document.asp?doc_id=1275354#

Authorized licensed use limited to: Auckland University of Technology. Downloaded on October 28,2020 at 13:41:03 UTC from IEEE Xplore. Restrictions apply.




<<
  /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


