FPGA Power Estimation Simulator
for Dynamic Input Data

Taehee You, Jeongbin Kim, Minyoung Im and Eui-Young Chung

School of Electrical and Electronic Engineering
Yonsei University
Seoul, Republic of Korea
Email: {xoqhd1212, jbkim404, minyoung}@dtl.yonsei.ac.kr, eychung@yonsei.ac.kr

Abstract — As the availability of field-programmable gate
arrays (FPGAs) increases, the importance of their power
management has become crucial. For an efficient power
management scheme, an accurate power estimation is required.
The power consumption of FPGAs differs depending on the input,
and previous power estimation methods have limitations which
make it difficult to predict the input patterns which affect the
power consumption of FPGA. Therefore, we propose a simulator
which is able to estimate the power in consideration of input data.
It estimates the power consumption more accurately at a minute
level. From the result of experiment, we identify that there is a
great gap on power estimation between previous methods and the
proposed one.
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estimation; simulator;

L.

Field-programmable = gate  arrays (FPGAs)  are
reconfigurable logic and are available to use in programming
of various applications. However, they usually consume more
power compared to application specific integrated circuits
(ASICs) since FPGAs consist of many logic blocks, wires, as
well as switch boxes which are required to make them
reconfigurable [1]. As they are also used in power hungry area
such as internet of things (IoT), smartphones and hardware
accelerators, the importance of managing the power of FPGA
is increasing and thus more accurate power estimation schemes
are required.

INTRODUCTION

There exist a few simulation-based and probabilistic-based
power estimation methods. Simulation-based ones provide
higher accuracy but as they consume more time, i.e. in a day
level, as the size of the application programmed in FPGAs
increases, the cost of power estimation is quickly becoming a
great burden. Probabilistic-based ones predict the activity of
each component consisting an FPGA and then calculates its
dynamic and static power. The studies are dominated by the
ones that enhance the accuracy of power models and
probabilistic activity on each component [2]. However, there
exist critical issues in these methods. First of all, it is difficult
to predict the pattern of input data as applications mapped in
FPGAs become complicated are spread in various fields. That
is, the power estimation based on the activity prediction of a
FPGA component has become less accurate. Secondly, the power
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Fig. 1. Proposed Power Estimation flow

consumption of each component differs depending on the input
data. For instance, the variability of power consumption can be
as high as 69% with 4 input LUT depending on the input data
[3]. Finally, it is impossible to estimate the peak power because
the previous power estimations only target to measure the
average power. The estimation of the peak power is essential as
recent FPGAs are integrated in other power-critical systems.

In this paper, we design a power estimation simulator based
on transaction-level modeling (TLM). It constructs the circuit
of target applications using the information provided by FPGA
computer-aided-design (CAD) tools and calculates the dynamic
and static power every clock through the comparison of the
current data and previous data. As a result, it estimates average
and peak power in a minute level.

II. POWER ESTIMATION SIMULATOR

A. Power Estimation Methodolgy
A FPGA CAD consists of front and back-end as shown fig.

1. We use ODIN II[4], ABC[5], VPR[6] which are popular

academic FPGA CAD tools. Although conventional FPGA
CAD tools support power estimation, they do not consider the
input data. We design a simulator that enables an accurate
power estimation considering power variation by input data in
a minute level. The simulator, which utilizes the information
from CAD tools and FPGA architecture, constructs
connections between components in FPGA. Then, it calculates
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the dynamic and static power of each component according to
the input data in order to calculate the average and peak power
of the overall system.

As shown fig. 2, the components of FPGA are composed of
switch boxes, channels, connection boxes and configurable
logic blocks (CLBs) which consist of look-up tables (LUTs),
flip-flops and a crossbar logic. These components except the
LUTs and the flip-flops are composed of MUXs, buffers and
wires. In order to estimate these power components, our
simulator stores the current data and the previous data. The
power model of each components is provided by VPR CAD
tool. The power of each component is divided into dynamic
and static power, they are represented by Paynamic= 1/2CVf and
Pswic=VI, respectively. And the capacitance of each component
is determined by FPGA architecture. The power of LUTs and
flip-flops are determined according to the in/out data
combinations. As for the wires and buffers, the dynamic power

consumption occurs upon data toggle (e.g. 0 — 1, 1 — 0). For

MUXs, the dynamic power is calculated when data toggle of
in/out pin occurs and static power is calculated for unselected
pins. Finally, total power can be measured by combining these
calculated dynamic and static power. This power modeling
method yields a simulator which can measure the average and
the peak power consumption of each application and the
accuracy would be similar to the real FPGA environment.

To validate our simulator, we compare the output data of
proposed simulator with the output data from ModelSim
simulation, since the proposed simulator estimates the power
depending on changes of input data, the correct functionality is
crucial for an accurate power estimation.

I1I.

We identify the applicability of the proposed power
estimation simulator by comparing the result of VPR
simulation in various applications. Table.1 shows the result of
VPR and the proposed simulator using ten thousand input data
set. We identify that the maximum difference value between
power consumption of VPR and that of dynamic power
estimation simulator is 13.13 times. In case of VPR, it
estimate the power regardless of input data since it is

EXPERIMENT
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TABLE 1. RESULT OF POWER ESTIMATION
Power (uW)

Application VPR Proposed Simulator

Avg. Peak.
Dag3_mod 1798 889.53 1261.41
4 bit_shift register 1061 383.26 638.08
Logic_w_Dff2 708.4 80.80 122.84
If common 1167 622.26 1074.95
Stmt_all_mod 2306 718.05 956.66
Stmt_compare_padding 935.1 351.94 604.06

calculated using toggle probability of each component.
However, our proposed simulator has different estimation
results depending on input data which enables the peak power
estimation.

IV. CONCLUSION

In this paper we proposed a simulator which is able to
estimate power which depend on input data of applications.
Also, through the comparison of the power estimation result of
the simulator to the result of VPR, we identify that there were
large differences in power estimation. As a future work, we
shall apply a high-accuracy power modeling of components to
the simulator for a higher accurate power estimation.

ACKNOWLEDGMENT

This work was supported by the National Research
Foundation of Korea (NRF) grant funded by the Korea
government (MSIP) (2016R1A2B4011799) and by SK-Hynix
Semiconductor Inc.

REFERENCES

Kuon, Ian, Russell Tessier, and Jonathan Rose, "FPGA architecture:
Survey and challenges," Foundations and Trends in Electronic Design
Automation 2.2, 2008, pp. 135-253.

Tang et al., “FPGA-SPICE: A simulation-based power estimation
framework for FPGAs,” In: Computer Design (ICCD), 2015 33rd IEEE
International Conference on. IEEE, 2015, pp. 696-703.

F. Li et al., “Power Modeling and Characteristics of Field Programmable
Gate Arrays,” IEEE TCAD, Vol. 24, No. 11, 2005, pp. 1712-1724.
Jamieson, Peter, et al. “Odin II-an open-source verilog HDL synthesis
tool for CAD research,” FCCM, 2010 18th IEEE Annual International
Symposium on. IEEE, 2010. pp. 149-156.

Brayton, Robert, and Alan Mishchenko, “ABC: An academic industrial-
strength verification tool,” Computer Aided Verification. Springer
Berlin Heidelberg, 2010. pp. 24-40.

Betz, Vaughn, and Jonathan Rose. "VPR: A new packing, placement and
routing tool for FPGA research," Field-Programmable Logic and
Applications. Springer Berlin Heidelberg, 1997, pp.213-22.

ISOCC 2016



	Main
	Information
	Papers
	Oral Session
	PEC - Power and Energy Circuits and Systems
	[PEC-1] A 200-kHz6.78-MHz Wireless Power Transmitter Featuring Concurrent Dual-
	[PEC-2] Electrical Performance Analysis of Biogas Fuelled Generator with
	[PEC-3] Power and Area Calibration of Switch Arbiter for High Speed Switch Control
	[PEC-4] An Efficient On-Chip Network with Packet Compression Capability

	CASE1 - Emerging Technologies 1
	[CASE1-1] Prediction-Based Latency Compensation Technique for Head Mounted
	[CASE1-2] Review of Low Power Image Sensors for Always-On Imaging
	[CASE1-3] MEMS Resonator Based Thermometer SoC Design in CMOS 0.18 μm Standard
	[CASE1-4] A Decouple structured Gyroscope with Integrated Readout Circuit on
	[CASE1-5] Monolithic MEMS Resonator Based Pressure Sensor and Readout Design

	CASE2 - Emerging Technologies 2
	[CASE2-1] A Fully Integrated High-efficiency Step-up DC-DC Converter for Energy
	[CASE2-2] An Integrated Optical Parallel Adder as a First Step Towards Light
	[CASE2-3] Integrated Circuits Design Using Carbon Nanotube Field Effect
	[CASE2-4] Memory Efficient Hardware Accelerator for Kernel Support Vector Machine

	CASE3 - Emerging Technologies 3
	[CASE3-1] A TSV Test Structure for Simultaneously Detecting Resistive Open and Bridge
	[CASE3-2] Novel Pixel Calibration Circuit for Bolometer-Type Uncooled Infrared Image
	[CASE3-3] A Novel Frequency-shift Readout System for CEA Concentration Detection
	[CASE3-4] Fifth-Order Powerline Interference Rejection Filter Tailored Towards EEG
	[CASE3-5] Low Power DPOTA Based Instrumentation Amplifier used in EEG Systems
	[CASE3-6] Design of a Configurable Bit-Resolution CMOS Image Sensor for the Image

	ARM1 - Wireless and RF ICs
	[ARM1-1] Implementation of RF Frequency Synthesizer for Smart Utility Network
	[ARM1-2] LNA Topologies for RX Carrier Aggregation
	[ARM1-3] A design of Dual-band Smart Tag
	[ARM1-4] Design of 28GHz CMOS Phased Array TR Circuits for 3-Dimensional
	[ARM1-5] A study of META-Voltage Controlled Oscillator and Prescaler using 65nm
	[ARM1-6] Recent Advances in TSV Inductors for 3D IC Technology

	ARM2 - Digital Signal Processing Systems & Applications
	[ARM2-1] A Programmable ΔΣ SAR-ADC with Charge Shuttling Technique
	[ARM2-2] A 1-V 8-Bit 0.84uW SAR ADC for Biomedical Applications
	[ARM2-3] 11-bit 1.8uW 40KSs Segmented SAR ADC for Sensor Applications
	[ARM2-4] A Pipelined Time Stretching for High Throughput Counter-based Time-to-

	ARM3 - High-Speed Interface and Wireline ICs
	[ARM3-1] A Low-Jitter Self-Biased Phase-Locked Loop for SerDes
	[ARM3-2] 36-Gbs CDR IC using simple passive loop filter combined with a passive load
	[ARM3-3] All-Synthesizable Transmitter Driver and Data Recovery Circuit for USB2.0

	ARM4 - Analog Circuits
	[ARM4-1] A Passband Lock Loop Circuit System for Band Pass Filter
	[ARM4-2] A 11mV Single Stage Thermal Energy Harvesting Regulator with
	[ARM4-3] Buffer With Neuron MOSFETs for Class-G Headphone Driver
	[ARM4-4] Energy-efficient spread second capacitor capacitive-DAC for SAR ADCs
	[ARM4-5] A design of new voltage to current converter with high linearity and wide

	DIGITAL1 - Processor, Embedded Systems & Applications
	[DIGITAL1-1] Approximate Stochastic Computing (ASC) for Image Processing Applications
	[DIGITAL1-2] Design and Implementation of Multi-Mode Block Adaptive Quantizer for
	[DIGITAL1-3] Mapping Table-based Fisheye Image Correction for Low Computational
	[DIGITAL1-4] Cryptographic Coprocessor Design for IoT Sensor Nodes
	[DIGITAL1-5] Software-Based Embedded Core Test Using Multi-Polynomial for Test Data

	DIGITAL2 - Digital Signal Processing Systems & Applications
	[DIGITAL2-1] Motion Vector Smoothing of Boundary of Moving Object for Frame Rate Up-
	[DIGITAL2-2] Low-power and Real-time Computer Vision On-chip
	[DIGITAL2-3] Image Interpolation Based on Hessian Analysis
	[DIGITAL2-4] Sharpness-aware Real-time Haze Removal for Advanced Driver Assistance
	[DIGITAL2-5] A New Scheme for Secret-Hiding in DSP Circuits

	DIGITAL3 - Circuits & Systems for Communications
	[DIGITAL3-1] Power-Efficient Partially-Adaptive Routing in On-chip Mesh Networks
	[DIGITAL3-2] Hash-Table and Balanced-Tree Based FIB Architecture for CCN Routers
	[DIGITAL3-3] Low Latency IFFT Design for 3GPP LTE
	[DIGITAL3-4] A 0.5V22μW Low Power Transceiver IC for Use in ESC Intra-body

	DIGITAL4 - Digital IC and VLSI Architectures 1
	[DIGITAL4-1] Area Efficient Neuromorphic Circuit Based on Stochastic Computation
	[DIGITAL4-2] A 4.1mA Adaptive Duty-Cycle Corrector Loop with
	[DIGITAL4-3] A New Approach to Binarizing Neural Networks
	[DIGITAL4-4] Customized SRAM design for low power video code applications
	[DIGITAL4-5] ISFET with Built-in Calibration Registers through Segmented Eight-bit Binary
	[DIGITAL4-6] Power-efficient Partitioning and Cluster Generation Design for Application-

	DIGITAL5 - Digital IC and VLSI Architectures 2
	[DIGITAL5-1] Computation of Modular Multiplicative Inverses Using Residue Signed-Digit
	[DIGITAL5-2] Design Techniques for Ultra-Efficient Computing
	[DIGITAL5-3] An Ultra-Low Power AES Encryption Core in 65nm SOTB CMOS Process
	[DIGITAL5-4] Cell-Based Delay Locked Loop Compiler
	[DIGITAL5-5] Hybrid GDI-NCL for AreaPower Reduction
	[DIGITAL5-6] A High-performance Circuit Design Algorithm using Data Dependent

	DIGITAL6 - Memory Circuits & Systems
	[DIGITAL6-1] Discussion of Cost-effective Redundancy Architectures
	[DIGITAL6-2] Equalization Scheme Analysis for High-Density Spin Transfer Torque Random
	[DIGITAL6-3] Variation-Tolerant and Low Power Look-Up Table (LUT) Using Spin-Torque
	[DIGITAL6-4] Disturb-free 5T Loadless SRAM Cell Design with Multi-Vth Transistors Using
	[DIGITAL6-5] Single-Flux-Quantum Cache Memory Architecture
	[DIGITAL6-6] Parallel Decoding for Multi-Stage BCH decoder
	[DIGITAL6-7] A RAM cache approach using Host Memory Buffer of the NVMe interface

	SoC - SoC Design Methodology
	[SoC-1] P-Backtracking A New Scan Chain Diagnosis Method with Probability
	[SoC-2] Design-Time Energy Optimization for Asymmetric Multiprocessor System-on-
	[SoC-3] eFuse based IC Authentication Architecture
	[SoC-4] Process Variation-aware Bridge Fault Analysis
	[SoC-5] A Test Methodology to Screen Scan-Path Failures


	Poster Session
	[PS-01] Resolution Tunable Ring Oscillator type TDC
	[PS-02] Novel 8-T CNFET SRAM Cell Design for the Future Ultra-low Power
	[PS-03] Low Area 10-Bit DAC Based on Programmable Current Output Buffer for
	[PS-04] A MDLL-based Multi-Phase Clock Multiplier
	[PS-05] Proposal for sensitive frequency demodulator for 10-Gbs transmission
	[PS-06] A Transient Enhanced External Capacitor-Less LDO With A CMOS Only Sub-
	[PS-07] A Fast-Locking Clock Multiplying DLL
	[PS-08] A CMOS 10-bit SAR ADC with Threshold Configuring Comparator for 5 MSBs
	[PS-09] A Low-Power 10-bit Single-Slope ADC Using Power Gating and Multi-Clocks
	[PS-10] A 200-Mbs to 3-Gbs Wide-band Referenceless CDR Using Bidirectional
	[PS-11] Design of High-Linearity Delay Detection Circuit for 10-Gbs Communication
	[PS-12] Design of Pseudo-Random Bit Sequence Generator with Adjustable
	[PS-13] A study of the referenceless CDR based on PLL
	[PS-14] A design of NFC Analog Front-End with the Frequency Selector
	[PS-15] Speed-Adaptive Ratio-Based Lane Detection Algorithm for Self-Driving
	[PS-16] A Design of Tunable Component for Font End Module
	[PS-17] Efficient and Real-time Stereo Matching Hardware Architecture for Highresolution
	[PS-18] A Low-Power, Low-Noise Neural Recording Amplifier for Implantable
	[PS-19] Design of Emotion Lighting Control System on the Power Spectrum Algorithm
	[PS-20] A Low-Power Capacitive-Feedback CMOS Neural Recording Amplifier for
	[PS-21] Development of an IoT-based Visitor Detection System
	[PS-22] Current Mode Four-Quadrant Multiplier Design Using CNTFET
	[PS-23] A Flexible MCMC Detector ASIC
	[PS-24] Throughput Enhancemnet with Optimal Fragmented MSDU Size for
	[PS-25] Design of NFC transceiver for automotive applications
	[PS-26] Possibility Verification of Drone Detection Radar based on Pseudo Random
	[PS-27] Design of Low Latency Successive Cancellation Decoder for Polar Codes
	[PS-28] Adaptive Approximate Adder (A3) to Reduce Error Distance for Image
	[PS-29] Artificial Neural Network Implementation in FPGA A Case Study
	[PS-30] Resource-Efficient FPGA Architecture of Canny Edge Detector
	[PS-31] Standing Wave Oscillator Based Clock Distribution
	[PS-32] Area-efficient and High-speed Binary Divider Architecture for Bit-Serial
	[PS-33] Hardware Design Exploration of Fully-Connected Deep Neural Network with
	[PS-34] A Pre-characterization Method for Multiple Single-Event Transient Analysis in
	[PS-35] Hardware implementation of fast high dynamic range processor for realtime
	[PS-36] A low power, high speed FinFET based 6T SRAM cell with enhanced write
	[PS-37] A Dual-Retention Time Architecture towards Secure and High Performance
	[PS-38] Selective Refresh to Avoid Read Disturb Errors in STT-RAM Main Memory
	[PS-39] Design of eMMC Controller with Multiple Channels
	[PS-40] Energy-Based Iterative Cost Aggregation in Depth Estimation with a Stereo
	[PS-41] Implementation of Low Complexity Inter Prediction for IoT Systems
	[PS-42] Halo Effect Suppression for Single Image Haze Removal Method
	[PS-43] A Design of Real Time Detection IP with Color Detection for Surveillance
	[PS-44] Non-Photorealistic Rendering from Real Video Sequences with Discontinuity
	[PS-45] An H.265HEVC 4K UHD Slim Codec Design with Shared Prediction Unit
	[PS-46] Fast CU Size Decision Method for HEVC Using CU Split Information of
	[PS-47] The parallelization of convolution on a CNN using a SIMT based GPGPU
	[PS-48] Transmission Timing Configuraiton for Control and Non-Payload
	[PS-49] A System-level Design of MapReduce-based Embedded Multiprocessor
	[PS-50] Radio-Frequency Energy-Harvesting IC with DC-DC Converter
	[PS-51] Design and Verification of sensorless BLDC motor start-up Logic with FPGA
	[PS-52] A Dimmable and Power-compensated AC Direct LED Driver with High
	[PS-53] HV Switch Using Differential Voltage Shaping Driver for 13 Series Li-ion
	[PS-54] A CMOS buck converter with PFM  Hysteretic mode
	[PS-55] A Single Inductor Multiple Output(SIMO) BuckBoost DC-DC Converter with
	[PS-56] A Synchronous Boost Converter with High Speed and High Accuracy Peak
	[PS-57] A Digital Low-Dropout(DLDO) Regulator with 14dB Power Supply Rejection
	[PS-58] FPGA Power Estimation Simulator for Dynamic Input Data
	[PS-59] Full System Verification of Compatible Microprocessors with a Dual Physical
	[PS-60] Memory ECC Architecutre Utilizing Memory Column Spares

	Special Session
	[SS1-1] CMOS Energy Efficient Integrated Radios for Emerging Low Power Standards
	[SS1-2] A 400MHz 3-10Mbps Transceiver IC with ~0.3 nJbit TXRX Energy Efficiency
	[SS1-3] Time-Varying Circuit Approaches for Software Defined and Cognitive Radio
	[SS1-4] A 0.5-V Sub-mW Energy-Efficient Receiver in 0.18-m CMOS for IoT
	[SS2-10] Moving Objects Detection using Classifying Object Proposals for Driver
	[SS2-11] Dense Stereo-based Real-time ROI Generation for On-road Obstacle
	[SS2-1] Automatic Image Deviation Detection for AVM Auto-Calibration
	[SS2-2] Hardware implementation of fast traffic sign recognition for intelligent
	[SS2-3] Front Collision Warning based on Vehicle Detection using CNN
	[SS2-4] Development of Burst Error Effect Reduction Algorithm for CAN using
	[SS2-5] Hardware Implementation of aggregated channel features for ADAS
	[SS2-6] Improvements in Parallel SIMD Implementation of Single Image Defogging
	[SS2-7] Dehazing in Color Filter Array Domain
	[SS2-8] Nighttime Image Enhancement Applying Dark Channel Prior to Raw Data
	[SS2-9] Pedestrian Detection Aided by Temporal Prior
	[SS3-1] High Bandwidth Memory(HBM) with TSV Technique
	[SS3-2] Emulation of Processing in Memory Architecture for Application
	[SS3-3] Implementation of a Low-Overhead Processing-in-Memory Architecture
	[SS3-4] High Density PCM(Phase Change Memory) Technology
	[SS3-5] Energy-efficient and High-speed 3D Interconnect for Mobile DRAMs
	[SS4-1] Robust Optical Fingerprint Sensor to Moisture Fingerprints
	[SS4-2] Deep Learning Application Trial to Lung Cancer Diagnosis for Medical Sensor
	[SS4-3] Normally-off Power Management for Sensor Nodes of Global Navigation
	[SS4-4] Low-Power Multi-Sensor System with Normally-off Sensing Technology for
	[SS4-5] A large scale access-control list for IoT security comprising embedded IP-core
	[SS4-6] 3D2 Processing Architecture
	[SS5-1] Attack Sensing against EM Leakage and Injection
	[SS5-2] Flexible and scalable implementation of elliptic-curve cryptography on FPGA
	[SS5-3] Hardware Security of Semiconductor IC Chips
	[SS5-4] How to Design Hardware Prime Field Multipliers for Bilinear Pairing
	[SS6-1] A Lightweight Metric for The Evaluation of Network Congestion in NoC-based
	[SS6-2] An Efficient FPGA Implementation for odd-even sort based KNN algorithm
	[SS6-3] An Address Remapping Algorithm to Reduce Power Consumption in NoCbased
	[SS6-4] Neural Network based Seizure Detection System using Raw EEG Data
	[SS7-1] Low-Cost Concurrent Error Detection Schemes for Logarithmic Converters
	[SS7-2] Digital Image Preprocessing and Hair Artifact Removal by using Gabor
	[SS7-3] A Flexible Software Defined Radio-based UHF RFID Reader Based on the
	[SS7-4] Radio Frequency Energy Harvesting Technology
	[SS7-5] Skew Control Methodology for Useful-Skew Implementation
	[SS7-6] A scheme for interference avoidance in Cognitive Radio channel
	[SS7-7] μPnP-WAN Wide Area Plug and Play Sensing and Actuation with LoRa
	[SS8-1] CAN FD Controller for In-Vehicle System
	[SS8-2] Design of An Area-Efficient Hardware Filter for Embedded System
	[SS8-3] A Network Architecture Design of Embedded System for Media Service in Bus
	[SS8-4] A Study on Improvement of Recognition Accuracy by Applying Machine
	[SS8-5] A Study on Improvement of Vision-Based Traffic Condition Analysis System
	[SS8-6] A Study on river water level monitoring method in a debris barrier
	[SS8-7] Software Design for GUI Display in the Wearable Device


	Sponsors
	Search
	Exit


<<
  /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




