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Abstract—Inverter power module parasitics models are 
commonly used for inverter switching analysis, gate drive tuning, 
and EMI characterization. This paper investigates the parasitics 
modeling and simplification of an inverter power module. The 
circuit cross-coupling is characterized by Z-parameter matrix. 
Three types of cross-coupling modeling/simplification methods are 
studied in this research. The effect of cross-coupling simplification 
on model extraction time and circuit simulation time are 
evaluated. To validate the accuracy of the parasitics models, the 
circuit simulations are compared with the experimental results.  

Keywords—power module; parasitics; cross-coupling; 
simulation 

I. INTRODUCTION 

A. The Effect of Parasitics on Semiconductor Switching 
Characteristics 

The switching characteristics of power semiconductors are 
essential to the efficiency of power converters and the power 
integrity of pulse width modulation (PWM). Studies on power 
semiconductor switching characteristics mainly focus on 
voltage/current transient time [1-3], overshoot and plateau in 
the waveforms, switching loss [4], and delay time. Dominant 
factors that affect the semiconductor switching characteristics 
include the electrical dynamic properties of semiconductor dies 
[5, 6], the converter load conditions [7], the gate drive transient 
output [8, 9], the parasitics in the converter commutating loop 
[10]. The switching transient time of power semiconductor has 
been reducing for decades because of the improvement of 
semiconductor fabrication [11].  

The effect of parasitics on switching characteristics has 
been investigated on Si devices [12, 13], SiC devices [14, 15] 
[16-19], and GaN devices [20-22]. Generally, the capacitive 
parasitics that affect the switching characteristics is from the 
device intrinsic capacitance [23]. The inductive parasitics that 
affect the switching characteristics is from the conductors’ loop 
inductance [24]. Because of the fast switching speed of most of 
the power semiconductors, the resistive parasitics in the power 
converter has a modest effect on the semiconductor switching 
characteristics [25]. State-of-the-art studies on resistive 

parasitics mostly focus on the thermal characteristics and the 
loss of the conductors in the power converter. 

B. The Physics of Power Converter Parasitics 

In a power converter circuit setup, the circulating loops can 
be categorized into gate drive loops and power loops. In most 
of the hard-switching circuitry, small gate drive loop is desired 
to reduce the loop inductance. The layout of the power loops in 
a power converter compromises to the converter parasitics 
control, EMI design, heat transfer, insulation, and component 
mechanical properties [11]. Minimizing the parasitic 
inductance in a commutating power loop is one of the key 
strategies to reduce device’s switching transient time and 
current/voltage overshoots [26, 27]. 

The loop inductance includes mutual inductance and self-
inductance. Due to mutual inductance, the switching transient 
in one circulating loop will induce transient voltage potential in 
all the coupled circulating loops. Optimized cross-coupling in 
an integrated power module is desired during the power module 
layout design [11]. 

The parallel-die strategy is commonly used in high current 
rating semiconductor power modules. Equivalent current 
sharing among the paralleled dies is desired in power module 
integration design. The switching transient current sharing of 
paralleled dies is directly related to the self-inductance of each 
sharing branch, and the mutual inductance/cross-coupling 
among branches. State-of-the-art literatures have evaluated the 
effect of paralleling layout on power module switching 
characteristics [28]. 

C. Parasitics Modeling and Extraction 

The parasitics in a simple circuit layout, such as a straight 
conductor trace or a square conductive layer, can be calculated 
by the formulas in [29, 30]. The parasitics in a complex layout 
can be evaluated with finite element analysis (FEA) where the 
input/output characteristics can be modeled as a multi-port 
linear system [31]. With more ports included, the system matrix 
has higher order. The system matrix extracted by FEA is 
commonly used for circuit simulation. 
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Extracting the system matrix from the CAD model and 
using the system matrix for circuit simulation both can require 
great computing time. [31] studied model simplification; [32] 
investigated improving simulation speed. 

D. Research Opportunities 

The balance of detailed parasitics modeling and reducing 
model extraction/simulation time is essential for the model-
based power electronics design/analysis; however, this topic has 
not been fully investigated by existing studies based on an 
industry standard design platform. This paper presents the 
parasitics modeling and simplification of a two-level, three-
phase inverter power module. The mechanism of cross-coupling 
simplification is demonstrated with the circuit Z-parameter 
matrix. Three types of cross-coupling modeling/simplification 
methods are evaluated based on model extraction time, circuit 
simulation time, and simulation accuracy. The simulation and 
experimental results are compared. 

II. POWER MODULE PARASITICS MODELING AND 

SIMPLIFICATION 

A. Circuit Cross-coupled Model Simplification 

(a) Fully coupled                         (b) Simplified 
Fig. 1  3x3 circuit and its simplification 

A Z-parameter matrix describes the behavior of any linear 
electrical network that can be considered as a black box with a 
number of ports. A port in this context is a pair of electrical 
terminals carrying equal and opposite currents into and out of 
the network, and having a particular voltage between them. For 
all ports, the voltages may be defined in terms of the Z-
parameter matrix and the currents by the following matrix 
equation. 

V = Z I                 (2.1) 

The Z-parameter matrix for a three-port network is shown 
in (2.2), and the equivalent circuit for this 3×3 matrix is shown 
in Fig. 1(a). In this case, Z11, Z22, and Z33 are self-impedance. 
Z12, Z13, Z23, Z21, Z31, Z32 are mutual-impedance. In this 
research, self-impedance includes resistance, self-inductance, 
and self-capacitance. Mutual impedance is dominated by 
mutual inductance. The effect of mutual capacitance on circuit 
simulation is subtle.  

Mutual impedance is commonly used to characterize the 
cross-couplings between different ports in a circuit network. 
Circuit analyzer can choose not to characterize the weak cross-
couplings in the circuit modeling. As a result, the Z-parameter 
matrix for a circuit can be de-ordered. Take the circuit in Fig. 
1(a) as an example. If the port 3 is weakly coupled to port 1 and 
port 2, Z13, Z31, Z23, and Z32 can be approximated to 0 as shown 
in (2.3). By re-writing (2.3) to (2.4) and (2.5), the equivalent 
circuit in Fig. 1(a) will be simplified to the circuit as shown in 
Fig. 1(b). 

൥ ଵܸܸଶܸଷ൩ = ൥ܼଵଵ ܼଵଶ ܼଵଷܼଶଵ ܼଶଶ ܼଶଷܼଷଵ ܼଷଶ ܼଷଷ൩ ൥ܫଵܫଶܫଷ൩        (2.2) 

൥ ଵܸܸଶܸଷ൩ = ൥ܼଵଵ ܼଵଶ 0ܼଶଵ ܼଶଶ 00 0 ܼଷଷ൩ ൥ܫଵܫଶܫଷ൩        (2.3) 

൤ ଵܸܸଶ൨ = ൤ܼଵଵ ܼଵଶܼଶଵ ܼଶଶ൨ ൤ܫଵܫଶ൨          (2.4) 

ଷܸ = ܼଷଷܫଷ               (2.5) 

B. Inverter Circuitry 

 
Fig. 2  Inverter power module layout (open sample)

This paper studies a two-level, three-phase inverter power 
module. The open-module layout is shown in Fig. 2. It can be 
seen that the three phases in the power module have identical 
layout. This research focus on the parasitics and cross-coupling 
within one phase and the cross-coupling between different 
phases are not discussed. The schematic for a single phase is 
shown in Fig. 3, where the dies of IGBTs and diodes are 
paralleled in groups of three respectively. 

2849



 
Fig. 3  Inverter power module single phase schematic

C. Power Module Parasitics Modeling 

 
(a) DC high 

 
(b) gate high 

 
(c) AC high 

 
(d) AC low 

 
(e) gate low 

 
(f) DC low` 

Fig. 4  Identified nets for the power module single phase: nets shown in 
the layout 

In the power module parasitics analysis, each group of the 
connected conductive components is modeled as a “net”. The 
identified nets for the single phase of the power module is 
shown in Fig. 4 (a) to (f), and the corresponding parts in the 
schematic is shown in Fig. 4 (g) to (l). By modeling all the 
mutual impedance in the single phase layout, a fully cross-
coupled model (also referred to as the “FC model”) can be 
derived as shown in the schematic in Fig. 5. Note that all the 

nets shown in Fig. 5 are cross-coupled, and a 34×34 Z-
parameter matrix is derived.  

The aforementioned cross-coupled model simplification 
(part A of section II) is applied to the single phase of the power 
module. By splitting the fully cross-coupled model to a high-
side model (a 17×17 matrix) and a low-side model (a 16×16 
matrix) as shown in Fig. 6, the mutual impedance across the 
high-side model and the low-side model are set to zero. As a 
result, any circuit behavior on the high-side model will not 
affect the low-side model and vice versa. These two split 
models together are also referred to as the half-split model (the 
HS model). 

 
(g) DC high 

 
(h) gate high 

 
(i) AC high 

 
(j) AC low 

 
(k) gate low 

 
(l) DC low 

Fig. 4-continued  Identified nets for the power module single phase: nets 
shown in the schematic 

 

 
Fig. 5 Fully coupled model (FC model)

By completely removing the cross-coupling between/among 
any nets in Fig. 4, six independent parasitic models can be 
derived as shown in Fig. 7. The six parasitic models correspond 
to one 8×8 matrix, one 7×7 matrix, two 6×6 matrices, and two 
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3×3 matrices. These six models are also referred to as 
independent-parasitic model (IP model). 

 
Fig. 6  Half-split model (HS model) 

 

 
Fig. 7  Independent-parasitic model (IP model)

 

III. MODEL EXTRACTIN TIME AND CIRCUIT SIMULATION 

TIME 

 
Fig. 8  Model extraction time 

 

 
Fig. 9  Circuit simulation time 

In this research, all the analysis are conduct on an 
independent workstation. The model extraction for the three 
types of parasitics model (the FC model, the HS model, and the 
IP model as discussed in part C, section II) is conducted under 
ANSYS Q3D. The model extraction time for the FC model, the 
HS model, and the IP model is shown in Fig. 8. It can be seen 
that with more cross-coupling included in the model, the overall 
model extraction time is longer. 

The extracted single phase parasitics model are configured 
into simulation circuitry for inverter turn-off transient analysis 
(single-pulse simulation) and turn-on transient analysis 
(double-pulse simulation). The circuit simulation time for 
single-pulse testing and double-pulse testing are shown in Fig. 
9. It can be seen that with more cross-coupling included in the 
model, both the turn-off transient and the turn-on transient take 
longer circuit simulation time. 

Note that model extraction tools like ANSYS Q3D have 
functions to simplify the Z-parameter matrix of the extracted 
model. However, the physics behind the matrix simplification 
is not always explicit to the users.  

IV. SIMULATION AND EXPERIMENTAL RESULT 

In this paper, the experimental results are derived from a 
two level three-phase prototype inverter setup with the DC bus 
voltage at 380-Volt. The simulation results are based on the FC 
model, the HS model, and the IP model. The setup of the 
simulation model is the same as the prototype inverter setup. 

 Fig. 10 shows the simulation result for the turn-on transient 
analysis (double-pulse simulation). To compare the details of 
the three models, waveforms in the dashed box in Fig. 10 are 
zoomed in and shown in Fig. 11, Fig. 12, and Fig. 13. It can be 
seen that the FC model captures more transient details while the 
result from the IP model is smoother. Subtle difference can be 
observed in VCE and VGE by comparing the simulation result 
from the aforementioned three models. In the simulated IC 
waveforms, the overshoot generated by the FC model is more 
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accurate when comparing to the experimental waveform in Fig. 
14.  
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Fig. 10  Turn-on transient simulation 
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Fig. 11  Turn-on transient simulation, zoomed in VGE
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Fig. 12  Turn-on transient simulation, zoomed in IC
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Fig. 13  Turn-on transient simulation, zoomed in VCE

 

 
VGE: 5V/div       IC: 60A/div       VCE:100V/div       Time: 200ns/div

Fig. 14  Turn-on transient experimental result
Fig. 15 shows the simulation result for the turn-off transient 

analysis (single-pulse simulation). To compare the details of the 
three models, waveforms in the dashed box in Fig. 15 are 
zoomed in and shown in Fig. 16, Fig. 17, and Fig. 18. It can be 
seen that the FC model generates waveforms with more details. 
The details from the HS model is slightly less when compared 
with the FC model. The transient details from IP model are 
modest. Subtle difference can be observed in VGE and IC by 
comparing the simulation result from the aforementioned three 
models. In the simulated VCE waveforms, the overshoot 
generated by the FC model is more accurate when comparing 
to the experimental waveform in Fig. 19. 
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Fig. 15  Turn-off transient simulation

79.85 79.9 79.95 80 80.05 80.1 80.15 80.2 80.25 80.3
-1

0

1

2

3

4

5

6

2852



V
G

E
 [

V
] 

 Time [μs] 
FC model    HS model    IP model

Fig. 16  Turn-off transient simulation, zoomed in VGE
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Fig. 17  Turn-off transient simulation, zoomed in IC
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Fig. 18  Turn-off transient simulation, zoomed in VCE

 

 
VGE: 5V/div       IC: 60A/div       VCE:100V/div       Time: 200ns/div

Fig. 19 Turn-off transient experimental result

V. CONCLUSIONS 

The key conclusions of the paper are summarized as 
follows: 

· By simplifying the cross-coupling in the parasitics model, 
the Z-parameter matrix for a circuit can be de-ordered.  

· Parasitics cross-coupling simplification can effectively 
reduce the model extraction time and circuit simulation 
time. 

· Parasitics models with properly simplified cross-coupling 
can be used simulate the inverter switching properties.  

ACKNOWLEDGMENT 

The author wish to acknowledge the support and help from 
the center for high performance power electronics (CHPPE) of 
the Ohio State University. 

 

REFERENCES 
[1] R. Pittini, Z. Zhang and M. Andersen, “Switching Performance 

Evaluation of Commercial SiC Power Devices (SiC JFET and SiC 
MOSFET) in Relation to the Gate Driver Complexity”, ECCE Asia 
Downunder, Melbourne, Australia, 2013, pp. 233-239. 

[2] H. Niu, R.D. Lorenz, “Sensing Power MOSFET Junction Temperature 
Using Circuit Output Current Ringing Decay”, IEEE Trans. Ind. Appl., 
vol. 51, no. 2, pp. 1763-1773, Jul., 2014. 

[3]   H. Niu, R.D. Lorenz, “Sensing Power MOSFET Junction Temperature 
Using Circuit Output Current Ringing Decay”, 2013 IEEE Energy 
Conversion Congress and Exposition (ECCE), Denver, CO, Sept. 2013. 

[4] Y. Xiong, et al., “New Physical Insights on Power MOSFET Switching 
Losses”, IEEE Trans. Power Electron., vol. 24, no. 2, pp. 525-531, Feb., 
2009. 

[5] H. Niu, R.D. Lorenz, “Evaluating Different Implementations of Online 
Junction Temperature Sensing for Switching Power Semiconductor”, 
2015 IEEE Energy Conversion Congress and Exposition (ECCE), 
Montreal, Canada, Sept. 2015. 

[6]   Y. Xia, J. Roy and R. Ayyanar, "A Capacitance-Minimized, Doubly 
Grounded Transformer less Photovoltaic Inverter With Inherent Active-
Power Decoupling," in IEEE Transactions on Power Electronics, vol. 32, 
no. 7, pp. 5188-5201, July 2017. 

[7]   H. Niu, “The effect of load properties on the reliability of machine drives 
— The temperature and stress analysis of power module bond wires”, 
2017 IEEE Energy Cons. Congress and Expo. (ECCE), Cincinnati, Oct. 
2017. 

[8]  H. Niu, R.D. Lorenz, “Sensing Power MOSFET Junction Temperature 
Using Gate Drive Turn-on Current Transient Properties”, IEEE Trans. 
Ind. Appl., vol. 52, no. 2, pp. 1677-1687, Nov. 2, 2015. 

[9] H. Niu, R.D. Lorenz, “Sensing Power MOSFET Junction Temperature 
Using Gate Drive Turn-on Current Transient Properties”, 2014 IEEE 

72.2 72.3 72.4 72.5
11

11.5

12

12.5

13

13.5

14

14.5

15

15.5

16

73.6 73.65 73.7 73.75 73.8
4

5

6

7

8

9

10

73.45 73.5 73.55 73.6 73.65 73.7 73.75 73.8
0

50

100

150

200

250

300

350

73.6 73.65 73.7 73.75 73.8 73.85
350

400

450

500

2853



Energy Conversion Congress and Exposition (ECCE), Pittsburgh, PA, 
Sept. 2014. 

[10] J. Wang, et al., “Characterization and Experimental Assessment of the 
Effects of Parasitic Elements on the MOSFET Switching Performance”, 
IEEE Trans. Power Electron., vol. 28, no.1, pp. 573-590, Jan., 2013. 

[11] D. Ward, et al, “Fundamentals of Semiconductors for Hybrid- Electric 
Powertrain”, Infineon Technology North America Corp, Livonia, MI, 
2013. 

[12] Y. Shen, et al., “Parasitic Inductance Effects on the Switching Loss 
Measurement of Power Semiconductor Devices”, IEEE International 
Symposium on Industrial Electronics, Montreal, Canada, 2006, pp. 847-
852. 

[13] H. Niu, R.D. Lorenz, “Sensing IGBT Junction Temperature Using Gate 
Drive Output Transient Properties”, IEEE Applied Power Electronics 
Conf. and Expo (APEC), Charlotte, NC, Mar. 2015. 

[14] X. Lyu, N. Ren, Y. Li and D. Cao, "A SiC-Based High Power Density 
Single-Phase Inverter With In-Series and In-Parallel Power Decoupling 
Method," in IEEE Journal of Emerging and Selected Topics in Power 
Electronics, vol. 4, no. 3, pp. 893-901, Sept. 2016. 

[15] H. Zeng and F. Z. Peng, "SiC-Based Z-Source Resonant Converter With 
Constant Frequency and Load Regulation for EV Wireless Charger," in 
IEEE Transactions on Power Electronics, vol. 32, no. 11, pp. 8813-8822, 
Nov. 2017. 

[16]  H. Niu, R.D. Lorenz, “The Effect of Gate Drive Topology on Online 
Silicon-Carbide MOSFET Junction Temperature Sensing”, 2015 IEEE 
Energy Conversion Congress and Exposition (ECCE), Montreal, Canada, 
Sept. 2015. 

[17] Q. Zhu, L. Wang, D. Chen, L. Zhang and A. Q. Huang, "Design and 
implementation of a 7.2kV single stage AC-AC solid state transformer 
based on current source series resonant converter and 15 kV SiC 
MOSFET," 2017 IEEE Energy Conversion Congress and Exposition 
(ECCE), Cincinnati, OH, USA, 2017, pp. 1288-1295. 

[18] N. Ren, K. Sheng, J. Zhang and F. Peng, "Gate drive investigations of 
IGBT modules with SiC-Schottky freewheeling diodes," 2013 IEEE 
Energy Conversion Congress and Exposition, Denver, CO, 2013, pp. 
2871-2876. 

[19] H. Niu, R.D. Lorenz, “Real-time Junction Temperature Sensing for 
Silicon Carbide MOSFET with Different Gate Drive Topologies and 
Different Operating Conditions”, IEEE Trans. Power Electronics, early 
access article, May 2017. 

[20] Z. Liu, et al., “Package Parasitic Inductance Extraction and Simulation 
Model Development for the High-Voltage Cascode GaN HEMT”, IEEE 
Trans. Power Electron., vol. 29, no. 4, pp. 1977-1985, Apr., 2014. 

[21] Y. Xia, J. Roy and R. Ayyanar, "A GaN based doubly grounded, reduced 
capacitance transformer-less split phase photovoltaic inverter with active 
power decoupling," 2017 IEEE Applied Power Electronics Conference 
and Exposition (APEC), Tampa, FL, USA, 2017, pp. 2983-2988. 

[22] H. Niu, R.D. Lorenz, “Sensing Gallium Nitride HEMT junction 
temperature using gate drive output transient properties”, IEEE Applied 
Power Electronics Conf. and Expo (APEC), Long Beach, CA, Mar. 2016. 

[23] Z. Chen, et al., “Modeling and simulation of 2 kV 50 A SiC 
MOSFET/JBS power modules”, European Conference on Power 
Electronics and Applications, Barcelona, Spain, 2009, pp. 1-10. 

[24] Y. Xiao, et al., “Analytical Modeling and Experimental Evaluation of 
Interconnect Parasitic Inductance on MOSFET Switching 
Characteristics”, Applied Power Electron. Conf. and Expo (APEC), 
Anaheim, CA, 2004, pp 516-521. 

[25] H. Niu, R.D. Lorenz, “Evaluating Different Implementations of Online 
Junction Temperature Sensing for Switching Power Semiconductor”, 
IEEE Trans. Ind. Appl., vol. 53, no. 1, pp. 391-401, Oct., 2016. 

[26] K. Siu, et al., “Performance Analysis of Package Parasitic Inductances for 
Fast Switching MOSFET in Converter”, Intl. Power Electronics and 
Application Conference and Exposition, Antalya, Turkey, 2014, pp 314-
319. 

[27] M. Meisser, et al., “Parasitics in Power Electronic Modules: How 
parasitic inductance influences switching and how it can be minimized”, 
Intl. Exhibition and Conference for Power Electronics, Intelligent Motion, 
Renewable Energy and Energy, Nuremberg, Germany, 2015, pp 1-8. 

[28] H. Niu, “A Review of Power Cycle Driven Fatigue, Aging, and Failure 
Modes for Semiconductor Power Modules”, IEEE International Electric 
Machines and Drives Conference (IEMDC), Miami, FL, May 2017. 

[29] http://www.calctool.org/CALC/eng/electronics/parallel_plate 
[30] https://www.allaboutcircuits.com/tools/parallel-wire-inductance-

calculator/ 
[31] L. Van Thielen, et al., “Fast method to include parasitic coupling in circuit 

simulations”, Proceedings 2002 Design, Automation and Test in Europe 
Conference and Exhibition, Paris, France, 2002, pp 1033-1037. 

[32] L.M. Silveira, et al., “Improving the Efficiency of Parasitic Extraction and 
Simulation of 3D Interconnect Models”, IEEE Intl. Conf. on Electronics, 
Circuits and Systems, Pafos, Cyprus, 1999, pp 1729-1732. 

 

 
 

2854


	MAIN MENU
	Help
	Search
	Print
	Author Index
	Technical Papers


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.500 x 11.000 inches / 215.9 x 279.4 mm
     Shift: move up by 12.60 points
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20170126085122
       792.0000
       US Letter
       Blank
       612.0000
          

     Tall
     1
     0
     No
     675
     322
     Fixed
     Up
     12.6000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     7
     6
     7
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 1
     Trim: none
     Shift: move up by 5.40 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     322
     Fixed
     Up
     5.4000
     0.0000
            
                
         Both
         1
         SubDoc
         1
              

      
       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     7
     0
     1
      

   1
  

 HistoryList_V1
 qi2base




<<
  /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


