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Abstract—In this paper, our concepts for high-speed
wireless transceivers that might achieve 100 Gbps in the near
future are shown. The targeted carrier frequency is 240 GHz,
and the parallel sequence spread spectrum (PSSS) is proposed
as a modulation scheme. Although the PSSS is very rarely used
for data communication, we show some exciting concepts for
the practical realization of high-speed analog PSSS circuits.
The PSSS has several advantages when used in high-speed
applications. Moreover, we extend the basic PSSS concept by
the idea of baseband signals combining. This significantly
reduces processing effort and allows to process the baseband
signal in parallel. Each baseband processing core can
additionally use a parallel bank of AD and DA converters, so
that processing of ultra-high-speed signals with relatively large
bandwidth is further simplified.

Keywords—  high-speed THz communication, wireless,
baseband processing, parallel sequence spread spectrum,
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I. INTRODUCTION

The sub-terahertz (sub-THz) band of 200-300 GHz
allows utilizing a large bandwidth for wireless
communication. This is one of the key elements to achieve
high data rate using a conventional transmission at spectral
efficiency in the range of 2 to 5 bits/s/Hz. This relatively
low spectral efficiency allows avoiding very complex
transmission schemes that can be difficult to realize in the
THz band, and at the speed of 100 Gbps. First of all, we face
the problem of high attenuation and short distances that are
supported by the THz transmitters. In general, the free-space
path loss rises with the square of the carrier frequency. At
the carrier frequency of 300 GHz, we calculate an
attenuation of ca. 102 dB for a 10m link. Moreover,
manufacturing power amplifiers for the targeted band is
difficult and requires technology with high cutoff frequency
and maximum oscillation frequency. Thus, the power
delivered by the sub-THz transmitters is relatively low as

compared to 5 GHz and 60 GHz bands. Secondly, the data
rate of >100 Gbps makes the ADC, DAC, baseband, and
data link layer processing very demanding. In order to
process such fast data streams, we need to process each data
bit in the time shorter than 10 ps. For example, the access
time of a standard DDR memory installed in today’s PC is
in the range of ca. 40 ns [1], so the access time is one order
of magnitude longer. Although the sub-THz band and high-
speed wireless communication are in the focus of several
research groups, the addressed topic is very challenging. It
demands new processing ideas that can work at a very high
speed. Thus, in this paper, we present our view for high data
rate wireless communication at sub-THz channels. We
propose multi baseband parallel sequence spread spectrum
(PSSS) processing, which is rarely used for data
communication. Moreover, we show multi baseband
processing that allows to split the baseband bandwidth to a
number of independent processing chains. Each chain can
be realized as an independent processing core implemented
as separated silicon ASIC. Thus, we enable “multi-
processor” baseband processing, which is new in in
conjunction with PSSS.

All the ideas described here are not yet fully realized and
integrated. Nevertheless, we conducted some experiments,
which confirm that this processing can work in a real ASIC
implementation. Unfortunately, so far, we cannot prove that
the practical realization of our vision can outperform the
classical OFDM and single-carrier transmission schemes in
any of the critical aspects (data rate, complexity, power
consumption, transmission range, bandwidth efficiency,
etc.). Instead, it is a future oriented vision that needs to be
further investigated, optimized and compared with state of
the art.



II.  RELATED WORK

Firstly, we go through available publications about
PSSS. Later, we show frontends and data link layer
processor that can be used for a complete 100 Gbps
demonstrator.

A. Parallel Sequence Spread Spectrum (PSSS)

The idea of using PSSS for wireless communication is
not new but relatively rare. In [2], the authors show a PSSS
communication scheme dedicated to industrial wireless
communication at a data rate of a few Mbps (=7.2 Mbps
[2]). The central aspect investigated there are code division
multiple access and robustness of spreading systems in
general. They show a practically realized platform [3] and
transmission experiments at a data rate of up to 17.9 Mbps.
Although the system supports a low data rate as compared to
our application, the authors fully validate their scheme by
implementing a real demonstrator. Moreover, they have
proven that PSSS can be applied for wireless
communication.

An (ultra) high-speed PSSS communication scheme has
been investigated as well. One of the most promising
transmission experiments is shown in [4], where a hardware
in the loop experiment is performed. A data rate of 20 Gbps
at BER of 5.4-107 has been measured. Although the authors
investigate many aspects of fully integrated transmitter and
receiver designs [5]-[8], we could not find any publication
that shows the complete system fully integrated (transmitter
and receiver with all synchronization elements). This
indicates that the construction of a 100 Gbps PSSS baseband
processor is challenging. Later in this paper, we show our
concept that significantly relaxes the demands of analog and
digital PSSS circuits.

B. THz frontends (up- and down-converters)

PSSS as such is just a modulation scheme that produces
a baseband signal. This signal needs to be up- and down-
converted into the sub-THz band. For this reason, we
employ BiCMOS circuits made in 130 nm technology [9].
In [10], a fully integrated 240 GHz frontend is shown. The
circuit has been tested and supports a bandwidth of 35 GHz
for the transmitter, and 55 GHz for the receiver. It has been
proven that it allows establishing a robust link with 100
Gbps throughput [11].
Another THz frontend that is used for high-speed PSSS
experiments in the sub-THz band is shown in [12]. The
results of these experiments are reported in [13], where the
authors achieve 80 Gbps with 4 bit/s/Hz PSSS modulation.
The authors use a Tektronix AWG (arbitrary waveform
generator) and sampling scope. Thus, the setup consists of
commercial measurement devices and Matlab offline
processing algorithms. It does not contain any specific
circuits designed and fabricated for PSSS transmission. The
LO signal is shared between the RX and TX, so the
synchronization algorithms are not demonstrated.

C. Data link layer processing and forward error correction

The proposed PSSS scheme and RF-frontends allow
transmitting data bits encapsulated into frames. However,
there is still a need to control bit errors and correct them
according to the link quality. For this reason, we developed
our own data link layer processor, which runs in real-time
on an FPGA [14], and also has been fully characterized in
28 nm Global Foundries CMOS technology [15]. The
solution supports data rates up to 145 Gbps and is fully
compatible with PSSS modulators [16]. The most important
aspect of the presented work is the low-energy Reed-
Solomon forward error correction engine combined with
link adaptation algorithms. The solution changes the number
of redundancy symbols according to the link quality. The
maximal accepted BER is 2x1072,

III. PROPOSED COMMUNICATION ARCHITECTURE

Before going into details about the proposed scheme, we
explain how the PSSS (parallel sequence spread spectrum)
works.

A. PSSS processing for data communication

In general, PSSS has been proposed as a spreading
technique for different communications systems [3], [17]-
[19]. Fig. 1 depicts a simplified diagram of a PSSS-encoder.
PSSS spreads the signal over the frequency band. Briefly, it
consists of parallel spreaders and spreading sequences,
denoted as SEQ 1,SEQ 2,---,SEQ N in Fig. 1. All PSSS
codes are mutually orthogonal.
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Fig. 1. Parallel sequence spread spectrum (PSSS) encoder.
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Fig. 2. Example of 1 bit/s/Hz PSSS waveform in the time domain

(amplitude modulation).



The input data bits, denoted by D:

+1
D= {dlle'dS'"'ldN}'dk = {_1a (1)
are multiplied by orthogonal sequences (e.g., cyclically
shifted Barker codes or m-sequences), represented as:

+1
{al'aZ'aS""'aN}:ak = {_1s (2)
and then added in the time domain, resulting in:
C=D x A, 3)

where matrix 4 is defined by:
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and the multivalent elements of C are:
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This results in a multilevel amplitude waveform (denoted by
C), which carries N data bits in N multilevel-chips (Fig. 2).
Thus, in contrast to the direct sequence spread spectrum
(DSSS) systems, the rate of the PSSS modulated data is
unaffected, assuming modulation at the same spectral
efficiency for both techniques.
At the receiver side, the received baseband sequence
becomes C:

C' = C + Noise + Interferences, (6)

!

c'={cd,cy5 .., ck}

The receiver correlates the C’ signal with spreading
sequences stored in matrix 4, by performing:

R=C x A (7)

The integration of the correlation values of the R vector
allows to decide whether the received bits are Os or 1s.
Higher-order modulations are also possible. We suggest to
sample and process the resulting baseband signal in parallel
by N analog to digital converters, as shown in Fig. 3 (similar
architecture was already proposed in [6], [8]). This
significantly relaxes the ADC processing effort for high
bandwidth systems and is one of the main advantages of
using PSSS in our system.
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Fig. 3. Parallel sequence spread spectrum (PSSS) decoder. Figure adapted
by authors from [6] and [8].

Fig. 2 depicts an analog waveform in the time domain
produced by a 1 bit/s/Hz PSSS modulator. This is the
simplest PSSS scheme that employs amplitude modulation
only. Higher spectral efficiency is possible as well but
requires to construct dedicated spreading sequences that
have strong cyclic-autocorrelation properties, and are
strongly orthogonal to each other at the same time. We still
investigate this topic and search for new sequences that
fulfil this requirement. One of the methods suitable for the
construction of such sequences is given in [20], where the
authors use a kind of genetic algorithm to find suitable
codes. It is worth mentioning that similar code construction
methods were popular in military radar applications. Thus,
there is a large pool of publications that investigate
comparable sequences from the mathematical perspective.
Instead, we follow numerical methods and genetic
algorithms. Nowadays, a standard PC can check thousands
of different codes in a second. The sequences employed here
are relatively short, and the set of binary sequences is tiny.
Therefore, for future developments, we target to employ
codes with floating-point coefficients. To the best of our
knowledge, such codes have never been investigated for
such applications.

For our target system, to relax the timing requirements
for the analog PSSS and ADC circuits, we propose to split
the PSSS processing among five parallel cores. Therefore,
each PSSS-baseband core needs to support ca. 20 Gbps.
This data rate is more realistic than processing the complete
100 Gbps in a single circuit. Details of this idea are
elaborated in the next section.
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Fig. 4. Proposed multi-core (multi-processor) PSSS processing -
transmitter.
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Fig. 5. Proposed multi-core (multi-processor) PSSS processing - receiver.

B. Five-core PSSS processing

Together  with  PSSS, we  propose analog

combiners/splitters to join/divide the baseband signal among
five processors/cores. After that, we are able processing the
signal entirely in parallel, as shown in Fig. 4 and Fig. 5.
Each PSSS baseband processor needs to process ‘only’ 20
Gbps (5 x 20 Gbps = 100 Gbps). Moreover, this system
allows to use up 5 x 15 parallel ADCs. Thus, the ADC
bandwidth is significantly relaxed. Each PSSS processor
that employs codes of the length of 15 needs exactly 15
ADCs (N =15 in Fig. 1 and Fig. 3, according to the results
shown in [8]). Due to the reason that we insert five PSSS
cores in parallel, the total number of parallel ADC is 5 x 15
= 75. Such a high number of converters can be instantiated
only in a highly integrated chip. Assuming that 4 bits/s/Hz
modulation is used, the individual ADCs can work at
sampling speed as low as ca. 1 GSps.
The proposed multi-core (multi-processor) baseband
processing can be applied, only if we instantiate an analog
combiner and splitter between the frontend and the PSSS
processing array (Fig. 4, Fig. 5).

Ch1 Analog Combiner
(Baseband Combiner)

ch2 Al

«[ihj/—%'?% %¢*
/e

-

I
=

Ch1 Ch2 Ch3 Ch4 Chs

LO1LO2 LO3 LO4 LOS

Ch5 o1 | Lo3 | Los
§ LO2 LO4

Fig. 6. Proposed analog baseband combiner [21], [22].
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Fig. 7. Proposed analog baseband splitter [21], [22].

C. Analog basband combiner/splitters

The analog baseband combiner/splitter (Fig. 6, Fig. 7)

allows to merge and split the individual baseband signals on
the transmitter and receiver side respectively. The combiner
is designed as a dedicated BiCMOS chip in 130 nm
technology. The combining functionality is realized by a set
of analog mixers working with specifically tuned local
oscillators, LO1-LOS, as shown in Fig. 6. Thereafter, the
signal is added and amplified.
The proposed analog combiner/splitter allows to sample and
process the baseband-signal in parallel chains. This reduces
the effort for the baseband-processing and ADC/DAC
sampling. In our case, the effort is reduced by five times.
We divide the complete signal bandwidth to five
computational chains and process it by five independent BB
processors. Thus, the demands for each individual baseband
are reduced by five times. The PSSS modulation reduces the
sampling rate by a factor of 15 additionally [8]. This is
especially important for communication systems that
operate at >100 Gbps and require ultra-fast converters. We
also investigate PSSS-31 circuits with a spreading sequence
length of 31. The longer codes show better spreading
performance, and allow to use 31 converters in parallel.
However, such architecture requires significantly more
complex PSSS circuits.

The combined baseband signal has to be split into
individual channels on the receiver side. Therefore, we need
an analog splitter (Fig. 7), which is a mirrored version of the
combiner. Although the combiner and splitter have similar
functionalities and comparable functional blocks, both
elements have to be individually designed, tuned, and
fabricated. This means that two analog circuits for the
baseband combining/splitting have to be made.

IV. CONCLUSION

In this paper, we show our vision of constructing ultra-
high-speed transceivers dedicated to 100 Gbps wireless
communication at the sub-THz band. It is a future oriented
scheme that needs to be further investigated, optimized and
compared with state of the art. To the best of our
knowledge, such PSSS baseband has never been
investigated together with baseband signal combiners. Thus,
in our concept, we can build a parallel computation array for
PSSS processing. This relaxes the demands for analog PSSS
circuits. Moreover, we significantly reduce the demands for
ADCs and DACs. This scheme is attractive for high-speed
communication, where ADC and DAC performance is
critical, and cannot be realized by standard converters. Here,
we show how to divide the 100 Gbps signal into parts, and
process it by parallel converters. Although the parallel
processing for high-speed analog PSSS is already known
[6], [8], we additionally improve the concepts by baseband
combining. Thus, we believe that our ideas bring the high-
speed PSSS communication one step closer to reality.

Currently, it is difficult to decide whether PSSS
processing for such applications makes sense. This will not



be proven, until the first complete PSSS transceiver is
practically realized and characterized against state of the art.
Thus, we emphasize the fact that the methods shown here
are not demonstrated in a practical application yet. Special
care has to be taken before applying it in a real system.

V. FUTURE WORK

At this point, we cannot show any designed and
fabricated PSSS circuits that operate at the targeted data rate
and carrier frequency. Moreover, the construction of PSSS
algorithms with 1Q modulation is poorly investigated.
Therefore, one of the first research challenges is to design a
practical circuit that has spectral efficiency higher than 1
bit/s/Hz and works with very low 1Q leakage. This demands
new pairs of spreading sequences, which have very low
cross-correlation and very strong cyclic autocorrelation at
the same time. We target to search such codes not only in
the binary domain, but most probably, we need to define the
code alphabet in the real domain. This extends the set of
possible solutions infinitely. The binary codes give a small
set of possible sequences for the PSSS-15, and all these
solutions can be tested relatively quickly on a standard PC
by using brute force methods. To investigate the spreading
sequences with real coefficients, we plan to employ genetic
algorithms. This also is a non-standard method of
constructing such codes, which we would like to verify
soon.

Baseband combiners and splitters with <2 GHz
bandwidth per channel are already known [21], [22], the
question is if we can increase the number of parallel
channels, and increase the bandwidth at a relatively low area
and power consumption overhead. One of the main
problems in the design of such circuits is channel isolation.
Thus, the concept has to be investigated according to SNR
degradation, when applied to RF signals with very large
bandwidth (e.g., 25 GHz).

ACKNOWLEDGMENT

This work is supported in part by the European Union,
Horizon 2020 research program, project SG-COMPLETE,
under grant agreement no. 871900 (modular baseband
processing approach), and in part by the German Research
Foundation (DFG), project PSSS-FEC, project no.
442607813, LO 2709/1-1 (PSSS-communication elements).

REFERENCES
[1] C. Hermsmeyer, H. Song, R. Schlenk, R. Gemelli, and S. Bunse,
“Towards 100G  packet processing: Challenges and

technologies,” Bell Labs Tech. J., vol. 14, no. 2, Aug. 2009.

[2] L. Underberg, R. Croonenbroeck, A. Wulf, W. Endemann, and R.
Kays, “A PSSS Approach for Wireless Industrial Communication
Applying Iterative Symbol Detection,” [EEE Trans. Ind.
Informatics, vol. 14, no. 5, May 2018.

[3] L. Underberg, R. Croonenbroeck, R. Kays, and R. Kraemer,

(4]

(3]

(6]

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

“ParSec:

measurements in industrial environment,” in Proc. IEEE 13th

Wireless industrial communication first PSSS
International Workshop on Factory Communication Systems
(WFCS), May 2017.

K. KrishneGowda, T. Messinger, A. C. Wolf, R. Kraemer, 1.
Kallfass, and J. C. Scheytt, “Towards 100 Gbps Wireless
Communication in THz Band with PSSS Modulation: A
Promising Hardware in the Loop Experiment,” in 2015 IEEE
International Conference on Ubiquitous Wireless Broadband
(ICUWB), Oct. 2015.

K. KrishneGowda, L. Wimmer, A. R. Javed, A. C. Wolf, J. C.
Scheytt, and R. Kraemer, “Analysis of PSSS Modulation for
Optimization of DAC Bit Resolution for 100 Gbps Systems,” in
2018 15th International Symposium on Wireless Communication
Systems (ISWCS), Aug. 2018.

A. R. Javed, J. C. Scheytt, K. KrishneGowda, and R. Kraemer,
“System design considerations for a PSSS transceiver for
100Gbps wireless communication with emphasis on mixed signal
implementation,” in Proc. of the 16th IEEE Annual Wireless and
Microwave Technology Conference (WAMICON), Apr. 2015.

K. KrishneGowda, A. R. Javed, L. Wimmer, A. C. Wolf, J. C.
Scheytt, and R. Kraemer, “PSSS Transmitter for a 100 Gbps Data
Rate Communication in Thz Frequency Band,” in 2018 26th
Telecommunications Forum (TELFOR), Nov. 2018.

J. C. Scheytt et al., “100 Gbps Wireless System and Circuit
Design Using Parallel Spread-Spectrum Sequencing,” Frequenz,
vol. 71, no. 9-10, Jan. 2017.

IHP GmbH, “IHP ASIC technologies.” 2019, Accessed: Jan. 23,
2019. [Online]. Available:
microelectronics.com/en/services/mpw-prototyping/sigec-

https://www.ihp-

bicmos-technologies.html.

M. H. Eissa et al., “Wideband 240-GHz Transmitter and Receiver
in BiCMOS Technology With 25-Gbit/s Data Rate,” IEEE J.
Solid-State Circuits, vol. 53, no. 9, Sep. 2018.

M. H. Eissa, N. Maletic, E. Grass, R. Kraemer, D. Kissinger, and
A. Malignaggi, “100 Gbps 0.8-M Wireless Link based on Fully
Integrated 240 GHz 1Q Transmitter and Receiver,” in JEEE MTT-
S International Microwave Symposium (IMS 2020), 2020.

J. Grzyb, P. R. Vazquez, N. Sarmah, B. Heinemann, and U. R.
Pfeiffer, “A 240 GHz high-speed transmission link with highly-
integrated transmitter and receiver modules in SiGe HBT
technology,” in 2017 42nd International Conference on Infrared,
Millimeter, and Terahertz Waves (IRMMW-THz), Aug. 2017.

K. KrishneGowda, P. Rodriguez-Vazquez, A. C. Wolf, J. Grzyb,
U. R. Pfeiffer, and R. Kraemer, “100 Gbps and beyond:
Hardware in the Loop experiments with PSSS modulation using
230 GHz RF frontend,” in 2018 15th Workshop on Positioning,
Navigation and Communications (WPNC), Oct. 2018.

L. Lopacinski, M. Brzozowski, and R. Kraemer, “Data link layer
considerations for future 100 Gbps terahertz band transceivers,”
Wirel. Commun. Mob. Comput., vol. 2017,2017.

L. Lopacinski et al., “Data Link Layer Processor for 100 Gbps

Terahertz Wireless Communications in 28 nm CMOS



[16]

[17]

[18]

[19]

Technology,” IEEE Access, vol. 7,2019.

L. Lopacinski, M. Brzozowski, R. Kraemer, K. Krishnegowda, S.
100 Gbps wireless
communication: Investigation of FEC interleavers for PSSS-15

Buechner, and J. Nolte, “Towards

spreading,” in [/7th IEEE International Conference on Smart
Technologies (EUROCON), 2017.

A. C. Wolf and M. Mahlig, “Benchmarking of WSN Solutions
and IEEE 802.15.4-2006 PSSS based Solutions,” in Proc. of the
9th GI/ITG KuVS Fachgesprdch Sensornetze, 2010.

H. Schwetlick, “PSSS - Parallel Sequence Spread Spectrum A
Potential Physical Layer for OBAN,” 2005.

H. Schwedick and A. Wolf, “PSSS - parallel sequence spread
spectrum a physical layer for RF communication,” in Proc. of the

[20]

[21]

[22]

IEEE International Symposium on Consumer Electronics, 2004.

U. Somaini and M. Ackroyd, “Uniform complex codes with low
autocorrelation sidelobes,” [EEE Trans. Inf. Theory, vol. 20, no.
S, Sep. 1974.

M. H. Eissa et al., “Frequency interleaving if transmitter and

receiver for 240-GHz communication in SiGe:C BiCMOS,”
IEEE Trans. Microw. Theory Tech., vol. 68, no. 1, 2020.

M. H. Eissa, A. Malignaggi, G. Panic, L. Lopacinski, R.
Kraemer, and D. Kissinger, “Modular wideband 1-15 GHz
transmitter channelizer for high data rate communication,” in
2018 11th Global Symposium on Millimeter Waves, GSMM 2018,
2018.




<<
  /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


