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Abstract—Backend wearout mechanisms are major reliability
concerns for modern microprocessors. In this paper, a
framework which contains modules for backend time-dependent
dielectric breakdown (BTDDB), electromigration (EM), and
stress-induced voiding (SIV) is proposed to analyze circuit layout
geometries and interconnects to accurately estimate state-of-art

microprocessor lifetime due to each mechanism. Our
methodology incorporates the detailed electrical stress,
temperature, linewidth and cross-sectional areas of each

interconnect within the microprocessor system. We analyze
several layouts using our methodology and highlight the lifetime-
limiting wearout mechanisms, along with the reliability-critical
microprocessor functional units, using standard benchmarks.
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EM; SIV; SM; TDDB; Aging

I. INTRODUCTION

Although constant technology scaling has resulted in
considerable benefits, including smaller device dimensions,
higher operating temperatures and electric fields have also
contributed to faster device aging due to wearout. Not only
does this result in the shortening of processor lifetimes, it
leads to faster wearout resultant performance degradation with
operating time.

Each technology generation reduces the interconnect
dimensions without always reducing the supply voltage in
proportion. This results in higher electric fields within the
backend dielectric and within the metal lines, increasing
wearout in the backend geometries. At the same time, as the
dielectric constant (k) decreases to reduce parasitics, as
prescribed by the International Technology Roadmap for
Semiconductors (ITRS), the porosity of materials must
increase, at the possible cost of increasing the vulnerability of
materials to breakdown. The faster operating frequencies of
processors result in decreased interconnect reliability as well,
due to increases in both electrical current and operating
temperature. These factors combine to increase the risk of
failure of chips due to backend breakdown in the newer
technology nodes.

The physics describing IC failure mechanisms in the
backend has matured as a result of years of refinement to
existing theories. However, the extension of these models to
large and complex microprocessor systems has not proven to
be straightforward and is complex. Microprocessor system
reliability analysis requires techniques to extend the results
gathered from small test structures to large complex
microprocessors. Such an endeavor requires methods to manage
the deluge of data that comes with analyzing large layouts.

The purpose of this paper is to present a methodology to
assess microprocessor lifetimes due to each wearout
mechanism by developing the link between the device level
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wearout models and the architecture level. We have focused
on backend wearout mechanisms, namely BTDDB, EM, and
SIV, and have demonstrated the feasibility of our
methodology by presenting results from a simulator based on
the proposed methodology.

Since the wearout mechanisms under study are activity and
temperate dependent, the proposed framework determines the
detailed thermal profile of the system under study, as well as
the electrical stress of each net in the system. Hence, we
compute the detailed activity and operating temperature of
each functional unit in the system. The lifetime-limiting
wearout mechanisms, along with the reliability-critical
microprocessor functional units, are highlighted using
standard benchmarks. This enables a designer to make any
updates in the design to enhance reliability prior to committing
a design to manufacture.

The rest of the paper is organized as follows. Section 2
gives a brief overview of the related work and recent trends.
Section 3 presents our bottom-up hierarchical wearout
prediction framework and summarizes our methodology to
estimate microprocessor lifetime due to each wearout
mechanism. Our methodology incorporates the microprocessor
geometries, temperature profile, and stress conditions. Section
4 gives the overview of our system-level aging assessment
framework. The methodology to determine model parameters
through FPGA emulation is also described. In Section 5, we
study the lifetimes for the microprocessor system from our
simulator and present a comparison based on our results.
Section 6 concludes the paper.

II. RELATED WORK

The first step in insuring reliable system operation is to
bridge the gap between the established device level wearout
models and system behavior at the architecture level. The
current mean-time-to-failure (MTTF) based high level
reliability models, such as [1],[2], only provide us with crude,
single point, reliability estimates based on the assumption that
the system is a series combination of the components.

These methods assume an exponential failure rate
distribution and that we can compute a MTTF for each
mechanism and each block. However, each block is composed
of a large number of elements, all failing at different rates,
based on their temperature, electrical stress, and geometry.
Moreover, component failure rates are typically modeled with
Weibull or Lognormal distributions, rather than exponential
distributions. Hence, the methodology to determine the MTTF
for each block, as required in [1],[2], is not clear. Instead, we
work with process-level models directly, and propagate these
models to system-level models.



This is not the first attempt to develop a system-level
reliability simulator incorporating multiple mechanisms,
without the use of the standard exponential distribution to
characterize components and blocks. In [3], a system-level
reliability simulator has been developed that includes EM, SIV,
gate-oxide breakdown (GOBD), and thermal cycling based on
process-level models. However, the implementation is limited
to 50,000 or fewer devices. We get around this problem
through the use of an FPGA-based emulator to generate
activity and temperature profiles.

III. BOTTOM-UP HIERARCHICAL WEAROUT PREDICTION

Wearout mechanisms can be divided into two broad
categories, the voltage (or E-field) dependent wearout
mechanisms, such as negative bias temperature instability
(NBTI), positive bias temperature instability (PBTI), GOBD,
and BTDDB etc., and the current stress-dependent wearout
mechanisms, such as EM. Due to the lack of higher level
models for the progressive effect of these mechanisms, it is
necessary to first model their effects at the device level and
then abstract the models to the micro-architecture level. For
this work we have focused on backend wearout mechanisms,
namely BTDDB, EM and SIV.

It is common to describe backend wearout mechanisms
with a Weibull distribution

P(TF) =1-expl- (TF/n)’ ) )
having two parameters: the characteristic lifetime, 7, and
shape parameter, 3 . The characteristic lifetime is the time-to-

failure at the 63% probability point, when 63% of the
population have failed, and the shape parameter describes the
dispersion of the failure rate population. The physics of each
wearout mechanisms is linked to the Weibull parameters in the
sections below.

A. Backend Time-Dependent Dielectric Breakdown (BTDDB)

In order to calculate the vulnerability of a layout due to
BTDDB, the BTDDB simulator operates by determining the
vulnerable length of the microprocessor layout for each
linespace. The vulnerable length, L, is defined as the length of
a block of dielectric between two copper lines separated by
linespace S;, illustrated in Fig. 1. A given layout is analysed by
determining the pairs (S;, L;) for each layer for all linespaces.
The details of our methodology can be found in [4]-[6].

The characteristic lifetime of a dielectric segment of the
microprocessor, with vulnerable length, L, associated with
linespace, S, is

n=AL"" expl- "~ E,/KT), )

where A4 is a constant that depends on the material properties
of the dielectric, y is the field acceleration factor, m is one for

the £ model [7],(8] and 1/2 for the VE model [9],[10]. The

electric field is a function of voltage, V, and the linespace, S,
between the two lines surrounding a dielectric segment, i.e.,
E=V/S. The electric field, temperature (7), and geometry (L;)
determine the characteristic lifetime, 7. The temperature

dependence is modeled with the Arrhenius relationship [11],

Fig. 1. The vulnerable length associated with a linespace is shown. The
rectangles are copper wires, surrounded by the backend dielectric.

[12], where k is the Boltzmann constant, ¢ is the electronic

charge, and the activation energy, E, & q(q,’)B —+/qE/ ns), is
field dependent. The data used in our study comes from
experimental data obtained from [4]-[6].

It should be noted that process data comes from test
structures that are stressed with DC stress, while the
microprocessor dielectrics undergo AC stress. For segments
of the microprocessor, it is sufficient to determine the time
that each dielectric segment is under stress. To translate the
DC stress of the test structure to the AC stress of the circuit,
we compute the probability that each adjacent net has opposite
voltages, a. Let’s suppose that there are n different
probabilities of segments being under stress, a,, for linespace,
S;. Then the corresponding characteristic lifetime for
linespace, S;, under use conditions is

-1
ns, = Mae Zm(ad) " ©)
We collect the electrical state profiles of each net within
the microprocessor while running standard benchmarks [13]
using FPGA emulation described in Section 4. First, we find
the probability that each net is at logic “1”. We then compute
the stress probability of a dielectric segment as the probability
that the two adjacent nets are at different logic states. If the
adjacent state probabilities are p; and p,, then
a=p(1—=pz) +p(1—po). (4)
The microprocessor system under study includes 310k nets
which form around 31 million dielectric segments to be
analyzed in the layout.

B. Electromigration (EM)

EM refers to the dislocation of metal atoms caused by
momentum imparted by electrical current in interconnects and
vias. Once a void is formed, it grows and causes an increase in
resistance. The resistance is allowed to increase until a
maximum tolerable value is reached, which is used as the
failure criterion. The characteristic lifetime, 1 , of an

interconnect line under EM is of the general form [14]-[17]
_ Lyia _ h KTlyig ’ )
Vad &5 eZxpjDs
where v, is the velocity of the void and L,;, is the via size. v,
is a function of the effective charge, Z*, the current density, j,
the resistivity of the conducting metal, p, and the electron

charge, e. For Cu, since the surface diffusivity, Dy, is much



larger than the interface diffusivity, the effective diffusivity is
given by the surface diffusivity times the surface thickness, &,
and divided by the thickness of the line, . An EM failure
occurs when the void spans the via size, L,;,. The data on EM
used in this study comes from Choi’s experimental data [14].

In order to calculate the vulnerability of a layout to EM,
the EM simulator operates by determining the characteristic
lifetime of each interconnect segment within the
microprocessor layout. To better model the reliability of the
microprocessor under EM and determine the accurate current
density of each interconnect, we collect the switching activity
profiles of each interconnect while running standard
benchmarks [13] using FPGA emulation and take into account
the temperature, RC parasitics, and cross-sectional area of
each interconnect segment.

C. Stress-Induced Voiding (SIV)

SIV damage is caused by the directionally biased motion
of atoms in interconnects due to mechanical stress caused by
thermal mismatch between metal and dielectric materials.
Based on the SIV dependence on both temperature and
geometric linewidth, the characteristic lifetime, n, of an
interconnect line under SIV is given by [18],[19]

n= AW, ~T) " explE, / kT) (©6)
where W is the linewidth, M is the geometry stress component,
Ty is the stress-free temperature, N is the thermal stress
component, and 4 is a constant. The data used in our study of
SIV comes from Yao’s experimental data [18].

Similar to the EM simulator, the SIV simulator operates by
determining the characteristic lifetime of each interconnect
within the microprocessor layout.

D. Microprocessor Lifetime Models
The characteristic lifetime of the microprocessor, 77,,,ces0r
, is the solution of [4]-[6]:

n

1 = z (nprocessor /771 )ﬁl (7)

i=1

Similarly [5],

ﬂ processor — i ﬂi (77 processor / n; )A ®)
i=1

For BTDDB, the components in (7) and (8) could be different
layers of a microprocessor, different geometries within a layer,
or different geometries within a layer at different
temperatures.  Hence, the simulator (a) determines the
characteristic lifetimes and shape parameters for all of the
underlying geometries or components of each layer,
accounting for temperature and use conditions with equation
(2) for BTDDB, equation (5) for EM, and equation (6) for
SIV, and (b) applies (7) and (8) to solve for ,rocessor and
Bprocessor - Equations (7) and (8) provide a method to
combine millions of component-level Weibull distributions
into a single system-level Weibull distribution.

IV. AGING ASSESSMENT FRAMEWORK

A. Layout Feature Extraction
The layout is broken down into dielectric segments for
BTDDB and interconnect segments for EM and SIV.
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Fig. 2. The schematic of the proposed electrical/thermal aging assessment

framework is shown. Yellow blocks indicate tools, while blue blocks
indicate data.

BTDDB requires the determination of the vulnerable
length of the dielectric segments as a function of linespace.
We have developed a layout extraction tool using the standard
object oriented programming language C++. A detailed
description of the algorithm is given in [20].

After extraction of the dielectric segments’ length and
linespace, each dielectric segment is linked to its thermal and
stress profile in order to compute its characteristic lifetime
with (2). Temperature is a function of the location of the
segment in the layout, and stress is a function of the state
probabilities of the adjacent nets.

EM and SIV also depend on temperature. For these two
wearout mechanisms, the location of each interconnect
segment is determined to provide a link to its thermal profile.
The switching activity of the net is converted to a current
density, which is combined with the thermal data to find the
interconnect segment’s characteristic lifetime for EM with (5).
The width of the net is combined with the thermal data to find
the interconnect segment’s characteristic lifetime for SIV with
(6).

B. Electrical/Thermal Profile Acquisition

A framework for the acquisition of spatial and temporal
thermal/electrical stress of a system was constructed.

Running RTL or SPICE simulations of a complete
microprocessor to extract the activity profile of each net is not
feasible in most cases, since it may take a few months to
finish simulating a single benchmark. On the other hand,
simulating microprocessors with standard benchmarks on an
FPGA takes only a few minutes. Our electrical aging
assessment framework is schematically described in Fig. 2,
which provides an efficient way to acquire electrical and
thermal profiles for any digital system for use in system-level
reliability analysis.

For analyzing the impact of different wearout mechanisms
on a microprocessor system, we have used the well-known
open-source LEON3 IP core processor [22] with superscalar
abilities. The microprocessor logic units consist of a 32-bit
general purpose integer unit (IU), a 32-bit multiplier (MUL), a
32-bit divider (DIV) and a memory management unit (MMU).
Storage blocks include a window-based register file unit (RF),
separate data (D-Cache) and instruction (I-Cache) caches, and
cache tag storage units (Dtags and Itags). The LEON3
processor was synthesized using an IBM 90nm technology
library.
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Fig. 4. The distribution of the dielectric stress probability for the
microprocessor is shown while running a standard benchmark.

For activity tracking, the hardware RTL/netlist of the
design under study was synthesized for an FPGA, and
counters were placed at the I/O ports, which track both the
state probabilities and the toggle rates of the ports during
application runtime, as illustrated in Fig. 3. A standard set of
benchmarks [13] were used as the applications for the
analysis. The output of the FPGA emulation is I/O activities
and state probabilities.

The 1/O activities and the gate-level netlist were then used
for activity propagation to each net in the design, depending
on its logic behaviour, for a complete stress/transition
probability profile of the internal nodes of the microprocessor
under study. This component is done in software on a block-
by-block basis. Thus, we have the probability of a transition
occurring at any node and the probability at each state, i.e., the
probability at logic “1”. Fig. 4 and Fig. 5 show the
distributions of the dielectric stress probability and the
transition rate, respectively, when the microprocessor is
running a standard benchmark.

Besides activity variation, the temperature variation
throughout the microprocessor is taken into account when
modeling different wearout mechanisms. The netlist was also
used for layout generation, as shown in Fig. 2. The RC
information from the layout, together with the net activities,
were used for the extraction of the power profile and the
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Fig. 5. The distribution of the transition rate for the microprocessor is
shown while running a standard benchmark.
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Fig. 6. The average tmperature distribution for the microprocessor is
shown while running a standard benchmark.

consequent thermal profile, through the power simulator [22]
and the thermal simulator [23], respectively, for every single
unit of the microprocessor system. Fig. 6 shows the average
temperature distribution when the microprocessor system is
running a standard benchmark.

Then, using the layout, the thermal profile and the
calculated probability of current flow and voltage stress, we
can use device level models (equations (2), (5), and (6)) to
characterize any wearout mechanism in every feature in the
layout and unit of the microprocessor under study to determine
the wearout profile of the system. The component level models
are combined with equations (7) and (8) to find the system
wearout distribution for each backend wearout mechanism.
These are the final blocks in Fig. 2 that output the lifetime.

Note that our current implementation uses an average
temperature for each benchmark. As can be seen in Fig. 2,
the thermal simulator is only run once. However, temperature
transients in long runs can be included by implementing a
feedback loop during the operation of each benchmark, as
was done in [24] for smaller systems.

V. ESTIMATED LIFETIME FOR THE MICROPROCESSOR
SYSTEM

A set of standard benchmarks [13] were run on the
microprocessor system under study. The microprocessor
includes 20 — 25k gates, and the runtime for executing
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Fig. 9. Characteristic lifetime results under different benchmarks for
each unit in the microprocessor system due to EM indicate the most
vulnerable blocks.
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benchmarks on the system is around 15 minutes. The
technology library used is IBM 90nm. The electrical stress and
thermal profiles for the system were collected using the
framework described in Section 4. The electrical and thermal
profiles, together with the lifetime models from Section 3,
were then used to estimate the lifetime of each functional unit
in the microprocessor system.

The microprocessor system can be broken down into two
distinct groups: the storage units and the combinational logic
units. The storage units include the data cache, the instruction
cache, the two cache units for tag storage, and the register file.
The combinational logic wunits include the memory
management unit, the integer unit, the multiplier, and the
divider.

For BTDDB, we have estimated the lifetime of each
microprocessor unit and analyzed the lifetime for every metal
layer in the design technology used under different
benchmarks, as shown in Figs. 7 and 8. Figs. 7 and 8 report
the characteristic lifetimes, . The characteristic lifetime is
the probability point when 63% of the population has failed.

Fig. 10. Characteristic lifetime results under different benchmarks for
each unit in the microprocessor system due to SIV indicate the most
vulnerable blocks.

When the characteristic lifetime is combined with the shape
parameter, 5 , we have a complete probability density

distribution, given by equation (1). The lifetime of the
microprocessor system under BTDDB is clearly limited by the
Metal 1 layer. As we move up in the metal layer stack, the
metal spacing increases, resulting in an increased time-to-
failure. Our analysis shows that the data cache and the
instruction cache are the lifetime-limiting units in the
microprocessor. Among the combinational units, lifetime is
limited by the MMU and the IU, while the MUL and the DIV
blocks have relatively better lifetimes. Figs. 4, 6, 7 and 8 also
clearly suggest a strong temperature dependence of functional
unit lifetimes.

The microprocessor system lifetime was also investigated
under EM. The results for the expected lifetimes of the
microprocessor and each unit under EM are shown in Fig. 9.
The lifetime limiter is expected to be the data cache under EM.
A comparison of these results with the activity and thermal
profiles shown in Figs. 5 and 6, respectively, indicates the
strong activity and temperature dependence of functional unit
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lifetimes. Among the logic units, the memory management
unit is expected to have the shortest lifetime under EM.

The microprocessor system lifetime under SIV was also
analyzed. The results for the expected lifetimes of the
microprocessor and each unit under SIV are shown in Fig. 10.
The results for SIV for the microprocessor system indicate that
the system lifetime is limited by the data cache lifetime. SIV
is a function of metal density. The number of interconnects in
each unit is shown in Fig. 11. A comparison of the results in
Fig. 10 with the thermal profiles and the number of
interconnects of each unit shown in Figs. 6 and 11,
respectively, indicates a strong temperature and interconnect
count dependence of the functional unit lifetimes. Among the
logic units, the memory management unit is expected to have
the shortest lifetime under SIV.

VI. CONCLUSION

This paper presents a simulation workflow to analyze
state-of-art microprocessor reliability. Taking into account the
detailed thermal and electrical stress profiles of
microprocessor systems while running standard benchmarks, a
methodology is proposed to accurately assess microprocessor
lifetime based on backend wearout mechanisms. In addition,
this paper presents a way to establish the link between the
device-level wearout models and the architecture level.
Combining the wearout models, the thermal profile, and the
electrical stress profile, this work provides insight into
lifetime-limiting wearout mechanisms, along with the
reliability-critical microprocessor functional units for a system,
while using standard benchmarks.

Future work will add frontend wearout mechanisms to the
existing framework to provide a capability for complete
system-level wearout evaluation.

ACKNOWLEDGEMENT

The authors would like to thank the Defense Advanced
Research Projects Agency (DARPA) under grant HR0011-11-
1-0011 and the National Science Foundation (NSF) under
award 0901565 for financial support.

REFERENCES

[1] J. Srinivasan, er al., "Lifetime reliability: Toward an architectural
solution," IEEE Micro, vol. 25, pp. 70-80, 2005.

[2] E. Karl, et al., “Multi-mechanism reliability modeling and management in
dynamic system,” IEEE Trans. VLSI, vol. 16, no. 4, pp. 476-487, Apr.
2008.

[3] Y. Xiang et al., “System-level reliability modeling for MPSoCs,” Proc.
CODES+ISSS, 2010, pp. 297-306.

[4] M. Bashir, et al., “Backend low-k TDDB chip reliability simulator,” in
Proc. Int. Reliability Physics Symp., 2011, pp. 65-74.

[5] M. Bashir, et al., “Methodology to determine the impact of linewidth
variation on chip scale copper/low-k backend dielectric breakdown,”
Microelectronics Reliability, vol. 50, pp. 1341-1346, 2010.

[6] M. Bashir and L. Milor, "Towards a chip level reliability simulator for
copper/low-k backend processes," Proc. Design, Automation & Test in
Europe, 2010, pp. 279-282.

[7]1 G. S. Haase and J. W. McPherson, "Modeling of interconnect dielectric
lifetime under stress conditions and new extrapolation methodologies for
time-dependent dielectric breakdown," Proc .Int. Reliability Physics
Symp., 2007, pp. 390-398.

[8] J. Kim, et al., "Time dependent dielectric breakdown characteristics of
low-k dielectric (SiOC) over a wide range of test areas and electric
fields," Proc. Int. Reliability Physics Symp., 2007, pp.399-404.

[9] F. Chen, et al., "A comprehensive study of low-k SiCOH TDDB
phenomena and its reliability lifetime model development," Proc. Int.
Reliability Physics Symp., 2006, pp. 46-53.

[10] F. Chen, et al, "Cu/low-k dielectric TDDB reliability issues for
advanced CMOS technologies," Microelectronics Reliability, vol. 48,
pp. 1375-1383, 2008.

[11] X. Li, et al., "Compact modeling of MOSFET wearout mechanisms for
circuit-reliability simulation," I[EEE Transactions on Device and
Materials Reliability, vol. 8, pp. 98-121, 2008.

[12] Yiang, Kok-Yong, Yao, H. Walter, Marathe, Amit, "TDDB Kinetics
and their Relationship with the E- and VE-models", Interconnect
Technology Conference, 2008, pp. 168-170.

[13] Mibench benchmark: http://www.eecs.umich.edu/mibench/

[14] Z.-S. Choi et al., “Activation energy and prefactor for surface
electromigration and void drift in Cu interconnects”, Journal of Applied
Physics, vol. 102, pp. 083509 - 083509-4, 2007.

[15] R. L. de Orio et al., “A compact model for early electromigration lifetime
estimation”, Proc. IEEE Simulation of Semiconductor Processes and
Devices (SISPAD), 2011, pp. 23-26.

[16] A. S. Oates et al., “Electromigration Failure Distributions of Cu/Low-k
Dual-Damascene Vias: Impact of the Critical Current Density and a New
Reliability Extrapolation Methodology”, IEEE Trans. on Device and
Materials Reliability, vol. 9, pp. 244-254, 2009.

[17] R. R. Morusupalli et al., “Comparison of Line stress predictions with
measured electromigration failure times”, /IEEE Int. Integrated Reliability
Workshop Final Report, 2007, pp. 124-127.

[18] H. W. Yao et al., “Stress migration model for Cu interconnect reliability
analysis”, J. Applied Physics, vol. 110, pp. 073504 - 073504-5, 2011.

[19] C. M. Tan et al., “Stress migration model for stress-induced voiding in
integrated circuit interconnections,” Applied Physics Letters, vol. 91, pp.
061904 - 061904-3, 2007.

[20] C.-C. Chen et al., “Backend dielectric chip reliability simulator for
complex interconnect geometries,” Proc. Int. Reliability Physics Symp.,
2012, pp. BD.4.1-BD.4.8.

[21] LEONS3 processor,
http://www.gaisler.com/cms/index.php?option=com_content&task=view
&id=12&Itemid=53

[22] PrimeTime power modeling tool
http://www.synopsys.com/Tools/Implementation/SignOff/PrimeTime/Pag
es/default.aspx

[23] HotSpot temperature modeling tool: http://lava.cs.virginia.edu/HotSpot

[24] T.R. Harris, et al., "A Transient Electrothermal Analysis of Three-
Dimensional Integrated Circuits," IEEE Trans. Components, Packaging
and Manufacturing Technology, vol.2, no.4, pp.660-667, April 2012.




<<
  /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 /Warning
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /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
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


