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Abstract— Reversible logic is a computing paradigm that has 
attracted significant attention in recent years due to its properties 
that lead to ultra-low power and reliable circuits. Reversible 
circuits are fundamental, for example, for quantum computing. 
Since addition is a fundamental operation, designing efficient 
adders is a cornerstone in the research of reversible circuits. 
Residue Number Systems (RNS) has been as a powerful tool to 
provide parallel and fault-tolerant implementations of 
computations where additions and multiplications are dominant. 
In this paper, for the first time in the literature, we propose the 
combination of RNS and reversible logic. The parallelism of RNS 
is leveraged to increase the performance of reversible 
computational circuits. Being the most fundamental part in any 
RNS, in this work we propose the implementation of modular 
adders, namely modulo 2n-1 adders, using reversible logic. 
Analysis and comparison with traditional logic show that modulo 
adders can be designed using reversible gates with minimum 
overhead in comparison to regular reversible adders. 

Keywords—Residue Number System (RNS); Reversible Circuits; 
Modular Adder; Parallel-Prefix Adder.  

I. INTRODUCTION  

Researchers in academia and industry believe that Moore’s 
law is ending, and even newly delivered deep-submicron 
transistors are not significantly more efficient than their previous 
generations [1]. Therefore, new computing paradigms should be 
investigated in order to overcome the predicted performance 
wall which will be reached in 2020 [1]. This rebooting of 
computing has to be based on novel methods at different 
computing levels of design abstraction, including arithmetic and 
circuit level, in order to address the challenges of the emerging 
applications such as deep convolutional neural network (DNN) 
and internet-of-things (IoT) [2]. Residue Number System (RNS) 
is one unconventional number system [3] that can provide fast 
and low-power implementation of additions and multiplications. 
RNS is a different approach of dealing and representing numbers 
that provide parallelism at arithmetic level [4]. This number 
system has been applied to achieve parallel and efficient 
implementations for asymmetric cryptographic and digital 
signal processing (DSP) [5]. RNS is used nowadays to achieve 
also energy-efficient and high-performance implementation of 
various emerging applications, such as deep neural networks, 

communication networks and cloud storage [3]. However, 
current implementations of RNS systems, on ASICs and 
FPGAs, are based on the CMOS technology, which is reaching 
its limit. Alternative methods and technologies, such as nano-
electronic, are considered to be used. One of these alternatives 
is Reversible Computing (RC) [6], which can provide ultra-low 
power computational circuits. 

In this paper, we propose the joint usage of these two 
unconventional computing approaches, Residue Number 
System and Reversible Computing, to achieve ultra-efficient 
computing paradigm for the emerging applications. The ability 
of RNS to perform highly parallel and carry-free arithmetic is 
well suited for taking advantage of the features of reversible 
circuits. In other words, reversible logic can be efficiently used 
to implement RNS circuits. However, since all the available 
RNS structures are designed for ASIC implementation, 
rethinking of RNS architectures should be performed to adapt 
them to the properties of reversible circuits. The fundamental 
part of RNS systems is modular addition, since all parts of RNS 
including forward and reverse conversion are based on modular 
additions. Hence, the first step to implement RNS systems based 
on reversible circuits requires the design of efficient modular 
adders using reversible logic gates. This paper presents the first 
implementation of modulo 2n-1 adders based on reversible gates. 
For these modular adders, which are frequently used in RNS 
structures, parallel-prefix and ripple-carry architectures are 
considered.   

II. RESIDUE NUMBER SYSTEM ARCHITECTURE  

The first step to architect a RNS is to select a moduli set 
according to the target application constraints and requirements. 
The moduli set consists of pair-wise relatively prime numbers 
{m1, m2, …, mn}, being the dynamic range the sequence of 
integers that can be uniquely represented in RNS, i.e. [0, M-1] 
with M=m1×m2×…×mn [4]. In order to decrease the complexity 
of hardware realization of RNS-based arithmetic, usually near 
power-of-two moduli are adopted, such as 2n-1, 2n and 2n+1. 
Among these moduli, the simplest one to deal with is the 2n, 
which does not require any specific modular arithmetic, jut the 
circuits for binary arithmetic. Apart from that, the most frequent 
co-prime number in moduli sets for RNS is 2n-1, since moduli 
2n+1 is more complex and its representation requires on 
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additional bit. Typical RNS moduli sets are {2n-1, 2n+k, 2n+1} 
[7], {2n-1, 2n, 2n+1-1} [8], {2n-1, 2n, 2n+1, 22n+1-1} [9], {2k, 2n-1, 
2n+1, 2n+1-1} [10] and {2n-1, 2n, 2n+1, 2n+1-1, 2n-1-1} [11]. The 
main arithmetic blocks of RNS are the forward converter, the 
modular arithmetic in the channels, and the reverse converter 
[12]. The forward converter translates the weighted binary 
number (X) to the residues (xi’s), according to the moduli, as: ܺ ி௢௥௪௔௥ௗ	஼௢௡௩௘௥௦௜௢௡ሱۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ۛۛ ሮ ሺݔଵ,ݔଶ, …  ௡ሻ        (1)ݔ	,
Where ݔ௜ = ௜݉	݀݋݉	ܺ = |ܺ|௠೔				݂ݎ݋	݅ = 1…݊									      (2) 

Note that mod indicates the remainder of de integer division of 
X by mi. Then, considering two numbers A and B as follows: ܣ = ሺܽଵ,ܽଶ,	 … ,	ܽ௡ሻ           (3) ܤ = ሺܾଵ,ܾଶ,	 … ,	ܾ௡ሻ           (4) 
modulo arithmetic operations can be performed on residues as 
follows: ܵ = ܤܣ = ሺݏଵ,ݏଶ,	 …  ௡ሻ         (5)ݏ	,
where ݏ௜ = |ܽ௜ܾ௜|௠೔ ,  ∈ {+, − , ×}               (6) 

Finally, a reverse converter maps the results in the RNS 
domain to the regular weighted representation, by using, for 
example, the Chinese remainder theorem (CRT) [12]. Other 
RNS operations such as sign detection, magnitude comparison 
and overflow handling are optional, according to the target 
application, and harder to perform in the RNS domain. It should 
be mentioned that general division cannot directly be performed 
in RNS, but division by a constant, one of the moduli of the set, 
i.e. scaling, is easier to perform [13].  

n-bit CSA with EAC

n+k bits

modulo (2^n-1) adder

n bits1ݔ 

3n+k

ܺ 

n-bit CSA with EAC

n-bit CSA with CEAC

modulo (2^n+1) adder

n-bit CSA with CEAC

n-bit CSA with CEAC

 3ݔ 2ݔ

Operand Preparation

Forward Converter

 
Fig. 1. The forward converter for the moduli set{2n-1, 2n+k, 2n+1} [7]. 

Most of the mentioned RNS operations are implemented 
using 3-to-2 carry-save adders (CSAs) with end-around carries 
(EACs) and 2-to-1 modular adders [14]. A full hardware design 
of RNS with moduli set {2n-1, 2n+k, 2n+1} is reported in [7], and 
herein forward and reverse converters for this moduli set are 
depicted in Figs. 1 and 2, respectively. It can be observed that 
CSAs and carry-propagate modulo 2n-1 adders are the 
components required to implement a full RNS architecture, 
since arithmetic in a channel also reuires modulo adders and 
multipliers. Thus, to have an efficient modular adder is 
fundamental for RNS-based applications. 

2n-bit CSA with EAC

modulo (2^2n-1) adder

1ݔ

2n-bit CSA with EAC

 2ݔ
Operand Preparation

 3ݔ

Reverse 
Converter 2ݔ&ܻ = ܺ  

Fig. 2. The full reverse converter for the moduli set {2n-1, 2n+k, 2n+1} [7]. 

The CSA with EAC consists of independent full adders 
(FAs) which just combine the three inputs into two carry-save 
output vectors, as shown in Fig. 3. Its delay is just the delay of a 
single FA, while the overall area linearly depends on the width 
of the operands [14].  

FA

CSA with EAC

FAFAFA

 
Fig. 3. The 4-bit CSA with EAC structure [14]. 

Note that CSA with CEAC is similar to CSA with EAC, just 
the end-around carry is complemented. Modular carry-
propagate adders can be designed based on different 
architectures, from low-cost ripple-carry adders (RCAs) [15] 
(Fig. 4) to fast parallel-prefix adders (PPAs) [16]. The PPAs 
architectures can provide a good trade-off between circuit’s 
parameters, being popular in RNS arithmetic circuits [17, 18]. 

 

FA

RCA 
With
 EAC

FAFAFA

HAHAHAHA

Cin

 
Fig. 4. The 4-bit modulo 2n-1 adder based on ripple-carry method, namely 
RCA with EAC [15]. 

III. REVERSIBLE GATES 

Reversible circuits provide a one-to-one relation between 
inputs and outputs, therefore inputs can be recovered from 
outputs. This interesting feature results in significant power-
saving in digital circuits [20]. Classical digital gates are not 
reversible, reversible gates should be designed as basic 
components to design logical reversible circuits. Well known 
reversible gates are Feynman, Peres and HNG [20, 21]. The 
block diagrams of these gates are presented in Fig. 5.  

 
a)                           b)                             c) 

Fig. 5. The reversible gates: a) Feynman; b) Peres and c) HNG. 

978-1-5386-4881-0/18/$31.00 ©2018 IEEE



The Feynman or controlled not (CNOT) gate is frequently 
used in reversible circuits, since it can provide exclusive OR 
(XOR) as well as copy and complement of the input. Since  
reversible circuits do not take advantage of fan-out, this gate can 
be used to achieve two copies of the same input by setting the 
other input of the gate to the zero-logic level. Similarly, by 
setting the second input of the CNOT to one-logic level, we can 
achieve the complement of the other input [20]. 

IV. MODULAR ADDER DESIGN USING REVERSIBLE 

CIRCUITS 

This section presents the reversible implementation of three 
modular adder structures that are frequently applied to RNS.  

A. The CSA with EAC 

The CSA is a 3-to-2 compression unit that is very popular 
for regular arithmetic as well as in RNS architectures due to its 
speed and cost. According to Fig. 3, a CSA can be built by using 
n FAs for adding three n-bit operands. According to [21], the 
HNG reversible gate can be used to realize a FA by setting the 
fourth input of HNG to the zero-logic level, as shown in Fig. 6.  

 
Fig. 6. The CSA with EAC using HNG reversible gates. 

The quantum depth and cost of a HNG gate is 5∆ and 6, 
respectively [22]. Therefore, the total quantum depth and cost of 
a n-bit CSA with EAC will be 5∆ and 6n, respectively, since the 
delay of a CSA is equal to the delay of just one FA. Besides, the 
final reversible circuits will have n constant inputs and 2n 
garbage outputs. 

B. The RCA-based Modulo Adder 

As shown in Fig. 4, the RCA with EAC for modulo 2n-1 
addition of two n-bit numbers, requires n FAs and n HAs in the 
first and second levels, respectively. Similar to CSA, FAs can be 
realized with HNG gates. Besides, the Peres reversible gate can 
be used to implement a HA, where the third input bit is set to 
zero, as shown in Fig. 7. The final quantum cost of the RCA with 
EAC for two n-bit operands is 6n+4n=10n, since the individual 
quantum cost and depth of a Peres gate is 4. Besides, the total 
quantum depth of the RCA with EAC is ((3×(n-1)+4+(3×(n-
1)+5))∆. Furthermore, the total constant inputs and garbage 
outputs are 2n and 3n, respectively, since one of the inputs of 
HNG and Peres gates is zero, and also two and one outputs of 
HNG and Peres gates, respectively, are not used. 

 
Fig. 7. The RCA with EAC using HNG and Peres reversible gates. 

C. The PPA-based Modulo Adder 

The heart of any PPA adder is a carry-computation network 
which consists of black and gray cells, as depicted in Fig. 8. 
There are different carry-computation networks which can be 
used for designing  PPAs, as illustrated in Fig. 8 [19]. 

 

Fig. 8. The regular parallel-prefix adder structure based on (left side) Brent-
Kung and (right side) Kogge-Stonemethods [19]. 

 
The reversible implementation of different PPAs are 

presented in [22], and it is shown that the Brent-Kung adder has 
the least quantum cost among the prefix structures. Due to this, 
the Brent-Kung adder is also selected herein as the basis to 
design modulo 2n-1 adder with reversible gates. The 
Zimmerman’s method [16] can be used to transform the regular 
Brent-Kung adder into a modulo 2n-1 adder, by inserting a row 
of black cells to ad the carry-out, i.e. the end-around carrys as 
shown in Fig. 9.  

 
Fig. 9. The modulo 2n-1 Brent-Kung prefix adder architecture [15]. 
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The modulo 2n-1 PPA consists of three main parts: generate 
and propagate signal preparation, prefix carry-computation 
network and post processing to produce final carry and sum bits. 
The reversible implementation of the first and the second parts 
have been proposed in [22]. Herein, we also use the reversible 
implementation of Brent-Kung carry-computation network as 
follows. First, generate and propagate signals should be 
computed using operands bits as: ݌௜ = ܽ௜⨁ܾ௜              (7) ݃௜ = ܽ௜ܾ௜              (8) 

The (7) and (8) can be simply implemented using a Peres 
gate with the third input reset to zero. The carry-computation 
network involves black and gray cells in Fig. 8, which perform 
the following operations to achieve group propagate and 
generate signals [22]:  

[ܲ௜:௝] = [ܲ௜:௞] [ܲ௞ିଵ:௝]             (9) ܩ[௜:௝] = [௜:௞]ܩ + [ܲ௜:௞]ܩ[௞ିଵ:௝] = ⨁[௜:௞]ܩ	 [ܲ௜:௞]ܩ[௞ିଵ:௝]        (10) 

The black cell requires two Peres gates to produce G[i:j] and 
P[i:j]. The fan-out gate is also considered as a part of black cell 
to repeat P[i:k]. Besides, the gray cell just needs one Peres gate 
to produce G[i:0], as shown in Fig. 10. 

 

  
Fig. 10. The internal prefix cells implelemtation using Peres gates [22]. 

Finally, as shown in Fig. 9, the Post processing part includes 
a level of black cells to apply the Cout , i.e. EAC, to the middle 
carries, followed by sum cells to produce the sum. The black 
cells in this last level are different from the internal cells, since 
they have three inputs as depicted in Fig. 11. It can be seen that 
Peres gates are efficiently used to realize that cell. The sum cells 
can be simply implemented using a Feynman gate, since just a 
XOR is needed to produce each sum. 

 
Fig. 11. The black cell used in the EAC level of the prefix modular adder. 

The total quantum cost and depth as well as number of 
constant inputs and garbage outputs for the regular Brent-Kung 
adder is calculated in [22]. Therefore, it is just necessary to 
introduce one level of black cells to [22] to derive the quantum 
depth and quantum value for the proposed modular adder. 

V. PERFORMANCE COMPARISON 

The total quantum cost and depth as well as number of 
constant inputs and garbage outputs of the different adders are 
presented in Table I. It can be seen that, as it was expected, the 
proposed 2n-1 modulo adders have higher cost and depth than 
the equivalent binary adders. The proposed prefix-based 
modular adders have 19.81% and 7.55% overhead in terms of 
cost and depth, respectively, in comparison to the regular Brent-
Kung prefix adder for n=32. However, for the same width, RCA 
with EAC results in 40% and 49.2% overhead in cost and depth, 
respectively, in comparison to the regular RCA. Therefore, it 
can be concluded that designing prefix-based modular adder 
results in less overhead than RCA-based design, in reversible 
logic. Besides, it can be seen from Table I that a 3-to-2 
compression unit, like CSA, which is quite frequently used in 
RNS circuits, can be implemented quite efficiently using 
reversible gates. 

 

VI. CONCLUSIONS 

This work presents the reversible design of modular adders, 
a basic and fundamental element of RNS-based architectures. It 
is shown that a modulo 2n-1 parallel-prefix adder can be 
designed using small overheads over regular prefix adders.  The 
next steps, which should be considered for future work, are re-
formulating the RNS operations, such as reverse conversion, 
sign detection and scaling, to adapt them to be implemented with 
reversible gates. They can benefit from the efficient proposed 
reversible-based modular adders. It is expected that this paper 
opens a new and substantial field of research to join modular 
arithmetic and reversible computing, resulting in efficient 
computational architectures for the post-Moore era. 

TABLE I.  PERFORMANCE COMPARISON OF ADDERS BASED ON REVERSIBLE LOGIC

PG

FG

PG

Circuit Parameters 
Adders 

T
yp

e 

Garbage Outputs Constant Inputs Quantum Depth (Δ) Quantum Cost 

64 32 16 8 64 32 16 8 64 32 16 8 64 32 16 8 

707 291 115 43 580 228 84 28 34 29 24 19 2894 1166 446 158 Kogge-Stone 

R
eg

u
la

r 
[2

1]
 305 147 69 31 178 84 38 16 59 49 39 29 1085 518 239 104 Brent-Kung 

704 304 128 52 448 192 80 32 35 30 25 20 2816 1200 496 196 Sklansky 
128 64 32 16 64 32 16 8 195 99 51 27 384 192 96 48 RCA 
433 211 101 47 178 84 38 16 63 53 43 33 1341 646 303 136 Brent-Kung w. EAC 

M
od

u
la

r 
P

ro
p

os
ed

 

128 64 32 16 64 32 16 8 5 5 5 5 384 192 96 48 CSA with EAC 

193 97 49 25 128 64 32 16 387 195 99 51 640 320 160 80 RCA with EAC 

978-1-5386-4881-0/18/$31.00 ©2018 IEEE



REFERENCES 

 
[1] T.M. Conte, E.P. DeBenedictis, P.A. Gargini, and E. Track, “Rebooting 

Computing: The Road Ahead,” Computer, vol. 50, no. 1, pp. 20-29, 2017.  

[2] M. Alioto (Ed.), Enabling the Internet of Things: From Integrated 
Circuits to Integrated Systems, Springer , 2017. 

[3] A.S.Molahosseini, L.Sousa and C.H. Chang (Eds.), Embedded Systems 
Design with Special Arithmetic and Number Systems,Springer, 2017. 

[4] C.H. Chang, A.S.Molahosseini, A.A.Emrani Zarandi, and T.F.Tay, 
“Residue Number Systems: A New Paradigm to Datapath Optimization 
for Low-Power and High-Performance Digital Signal Processing 
Applications,” IEEE Circuits and Systems Magazine, vol. 15, no. 4, pp. 
26-44, 2015. 

[5] L. Sousa, S. Antão, and P. Martins, “Combining Residue Arithmetic to 
Design Efficient Cryptographic Circuits and Systems,” IEEE Circuits and 
Systems Magazine, vol. 16, no. 4, pp. 6-32, 2016. 

[6] E.P. DeBenedictis, J.K. Mee, and M.P. Frank, “The Opportunities and 
Controversies of Reversible Computing,” Computer, vol. 50, no. 6, pp. 
76-80, 2017.  

[7] R. Chaves and L. Sousa, “Improving RNS multiplication with more 
balanced moduli sets and enhanced modular arithmetic structures,”IET 
Computers & Digital Techniques, vol. 1, n. 5, pp. 472-480, 2007. 

[8] A. Hiasat, “An Efficient Reverse Converter for the Three-Moduli Set 
(2n+1-1, 2n, 2n-1),” IEEE Transactions on Circuits and Systems-II, vol. 64, 
no. 8, 2017. 

[9] A.S. Molahosseini, K. Navi, C. Dadkhah, O. Kavehei, S. Timarchi, 
"Efficient reverse converter designs for the new 4-moduli sets {2n–1, 2n, 
2n+1, 22n+1–1} and {2n–1, 2n+1, 22n, 22n+1} based on new CRTs," IEEE 
Transactions on Circuits and Systems-I, vol. 57, no. 4, pp. 823-835, 2010. 

[10] P. Patronik and S.J. Piestrak, "Design of Reverse Converters for General 
RNS Moduli Sets {2k, 2n-1, 2n+1, 2n+1-1} and {2k, 2n-1, 2n+1, 2n-1-1} (n 
even)," IEEE Transactions on Circuits and Systems-I, vol. 61, no. 6, pp. 
1687-1700, 2014. 

[11] B. Cao, C. H. Chang and T. Srikanthan, "A Residue-to-Binary Converter 
for a New Five-Moduli Set," IEEE Transaction on Circuits and Systems- 
I, vol. 54, no. 5, pp. 1041-1049, 2007. 

[12] P.V.A. Mohan, Residue Number Systems: Theory and Applications, 
Springer, 2016. 

[13] A.S. Molahosseini, A.A.E. Zarandi, P. Martins, and L. Sousa, “A 
Multifunctional Unit for Designing Efficient RNS-based Datapaths,” 
IEEE Access, accepted, 2017. 

[14] S.J. Piestrak, "A high speed realization of a residue to binary converter," 
IEEE Transactions on Circuits and Systems-II, vol. 42, pp. 661-663, 
1995. 

[15] J.L. Beuchat, “Some modular adders and multipliers for field 
programmable gate arrays,” In Proc. ofIEEE International Symposium on 
Parallel and Distributed Processing, 2003. 

[16] R. Zimmermann, "Efficient VLSI implementation of modulo 2n±1 
addition and multications," in Proc.of IEEE Symposium on Computer 
Arithmetic (ARITH), 1999. 

[17] R.A. Patel, M. Benaissa and S. Boussakta, “Fast Parallel-Prefix 
Architectures for Modulo 2n-1 Addition with a Single Representation of 
Zero,” IEEE Trans. Computers, vol. 56, no. 11, pp. 1484-1492, 2007. 

[18] A.A.E. Zarandi, A.S. Molahosseini, M. Hosseinzadeh, S. Sorouri, S.F. 
Antão and L. Sousa, "Reverse Converter Design via Parallel-Prefix 
Adders: Novel Components, Methodology and Implementations," IEEE 
Transactions on Very Large Scale Integration (VLSI) systems, vol. 2, no. 
374-378, p. 23, 2015. 

[19] R. Zimmermann, ªBinary Adder Architectures for Cell-Based VLSI and 
Their Synthesis,º PhD Thesis, Swiss Federal Institute of Technology, 
Zurich, 1997. 

[20] S.M.R. Taha, Reversible Logic Synthesis Methodologies with 
Applicationto Quantum Computing, Springer, 2016. 

[21] M. Haghparast      and   K.   Navi, “A   Novel reversible  BCD  adder  for  
nanotechnology  based  systems,”. American Journal of Applied Sciences, 
vol. 5, no. 3, pp. 282-288, 2008. 

[22] C. Vudadha, and et. al., “Design and Analysis of Reversible Ripple, Prefix 
and Prefix-Ripple Hybrid Adders,” In Proc. of IEEE Computer Society 
Annual Symposium on VLSI (ISVLSI), 2012. 

 

 

978-1-5386-4881-0/18/$31.00 ©2018 IEEE



<<
  /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


