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Abstract —A common mode (CM) EMI active filter for
automotive induction motor drives is proposed. The active
filter is useful in compensating the CM voltage at the motor
input, allowing an increase of the drive reliability and a
reduction of the leakage high frequency CM currents which
affect the vehicle Electromagnetic Compatibility (EMC). The
active filter is based on a feedback-action and it is realized
using linear amplifiers. These features lead to an increased
efficiency and compactness. The system analysis and its
experimental implementation are presented.

Keywords: EMI filters, vehicles EMC, induction motor drives.
L INTRODUCTION

The More Electric Vehicle (MEV) is a concept that has
encountered a great success in the last years. It emphasizes
the employment of electrical power systems in place of
mechanical and hydraulic systems. The MEV concept
simplifies the use of high power loads and enables the
introduction of power electronics in order to optimize, in the
automotive field, fuel economy, environmental emissions,
performance and reliability [1]. In addition to the
development of more electric vehicles, the use of voltage
levels higher than 12 V in the vehicular environment is
currently considered the solution to the increase of on board
electrical power demand by defining new control strategies
to suitably manage the power loads requirements [2], [3]. As
a consequence, a growing use of switching power converters
is expected in order to improve the flexibility of the load
management and overall vehicle energy saving, leading to a
strong increase of the on board electromagnetic (EM)
emissions. When the vehicular electrical load is an induction
motor drive, the high switching frequency of the power
converter (usually a PWM inverter) is the cause for the
arising of electromagnetic interference (EMI). A critical issue
is the study and control of the EMI towards the power supply
line since it can degrade the operation of other apparatus and
systems that coexist in the vehicle, especially the sensitive
electronic loads. In particular, high frequency current, lying
on the vehicle frame, can jeopardize the vehicle EMC. On
the other hand, as far as the electromagnetic disturbance at
the output of a PWM inverter (i.e. towards the motor) is
concerned, particular attention has to be paid to the common
mode (CM) voltage. As a matter of fact, the CM voltage on
the stator windings creates a shaft voltage by capacitive
coupling through the motor air-gap and consequently
electrostatic discharges are generated through the bearing
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lubricating film. Motor bearings suffer for such currents,
that are the cause of a dramatic reduction of their lifetime
[4]-[6].

Recently, many research contributions have been
presented in technical literature in the field of devices for
controlling and reducing the CM disturbance in induction
motor drive. These remedies are applied both to industrial
and vehicular drives. In [7]-[9] remedies based on the use of
passive filters in the automotive environment are presented.
In [10] active filtering techniques for vehicles DC/DC
converters ripple attenuation are discussed. Such
contributions are intended for the reduction of EMI
disturbance towards the DC supply line. Several papers have
been published in which the following advantages of
common mode active filters applied to induction motor
drives are highlighted: an increase of the motor reliability
due to the increased lifetime of the bearings, an improvement
of the electromagnetic compatibility due to the reduction of
common mode ground current and of common mode EMI
emission towards the supply [11]-[15]. In [16] the effects of a
feed-forward active compensation device for the attenuation
of the CM voltage towards the motor in an induction motor
drive, typical for vehicle traction, is presented. In this paper a
new configuration of CM active filter for a 1.1 kW 42 V
induction motor drive is proposed. This device differs from
the systems previously set-up [15], [16] because it is
dedicated to motor drive supplied by low voltage DC bus, it
utilizes linear circuits and it is based on a feedback-action.
The proposed active filter is useful in compensating the CM
voltage at the motor input, allowing an increase of the drive
reliability and a reduction of the leakage ground current. The
proposed system is a voltage-sensing voltage-compensating
device and its operation is based on a feedback action. The
design and the experimental implementation of the device are
explained in detail and its performance is analyzed in terms
of compensation capability and stability. Simulation and
experimental results are given.

11. BASIC PROPERTIES OF THE FILTER UNDER STUDY

Classifications of the active filter topologies, used in
controlling EMI, are given in [17]-[18]. This section
presents a brief survey. In general the active filters operation
is based on the detection of the disturbance at the source or
at the receiver and on its compensation. On the basis of
where the detection system is located, a first grouping of



active filters can be done in: feedback and feed-forward
schemes. In feedback active filters the disturbance is
detected at the receiver while in feed-forward type the
disturbance is detected at the source.

A further classification in CM or differential mode (DM)
active EMI filters is done according to EMI active
compensation is intended for CM or differential mode (DM)
disturbance. Moreover EMI active filters can also be
designed and set-up so to minimize high frequency
disturbance either at the source side or load side, these
possible realizations are called input and output active EMI
filters, respectively.

In this paper the study is focused on a feedback-type CM
output active EMI filter, for application within a vehicular
PWM induction motor drive. In particular a voltage sensing-
voltage voltage-compensating topology is considered. The
reason of this choice lies on the good performance of the
considered scheme in canceling the CM voltage at the motor
input. Fig. 1(a) shows the schematic configuration without
the active filter.

The CM disturbance source is represented by the voltage
generator v, with its internal impedance z,, the disturbance
receiver is the motor, modeled by its CM impedance z,. In
Fig. 1(b) the configuration with the insertion of active filter
is reported.

The accurate determination of the values of z, and z, is
crucial since the filter performance is sensitive to source and
“victim” impedances. These values affect an important filter
figure of merit, i.e. the insertion loss (/L), defined as the
ratio of the voltage amplitude at the receiver, in a test
configuration without the filter installed v’,, to the voltage
amplitude with the filter installed v,.

The voltage on the motor without CM active filter is given
by:

v = vy [Zr/(zr+zs)] (1)
The voltage on the motor with the CM active filter is:
Vi = Vs [Zr/(zi + 2z )] (2)

where z; represents the impedance seen by the CM generator
with the active filter, as shown in fig 1(b), given by:

zi=z,(4+1) 3)

in which A is the active filter amplifier gain. On such a basis
the expression of the active filter /L can be obtained:
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The condition for maximizing the IL is: z;<<z,. In our case
the /L is maximized since the PWM inverter can be
considered as an ideal voltage source, that means z=0, while
z,, 1.e., the CM impedance of the induction motor, ranges
from 10*Q to 10° Q.
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Fig.1. Schematic configuration of the CM noise generator and the victim
(a); representation with the insertion of the feedback active filter (b).

I11. FEEDBACK CM ACTIVE FILTER IMPLEMENTATION

In a motor drive without any filtering device, the CM
voltage generated by the PWM inverter is directly applied to
the motor terminals, as shown in Fig. 2 (a). Fig. 2 (b)
illustrates a block diagram of the proposed feedback CM
EMI active filter. In this configuration an error signal is
obtained by a comparison of the CM voltage detected at the
motor terminals with a voltage reference, v, set to zero.
This error signal is processed by a PI regulator and then a
linear power amplifier supplies the primary winding of a
common mode transformer (CMT), that is used to inject the
compensation voltage in the power cable. Fig. 3 shows a
circuit scheme of the active CM EMI filter within a three
phase power drive system. In order to investigate the
performance and stability of the proposed device, the
expression of the open loop transfer function is considered.
It is given by the product of the following transfer functions:
PI regulator, linear amplifier, CMT.

The PI regulator is expressed by:

Tp(s) = KP( ®)

s+K;/Kp)
s
where K, and K; are the gains of the proportional and
integral actions, respectively.
The linear amplifier is expressed by:

K
Ty(s)=—4 ©)
s+ p A
where K, is the gain of the amplifier in the operating

bandwidth and p, is the high frequency pole of the
amplifier.

Finally the CMT can be represented as a band-pass filter,
then its transfer function is given by:

= Py
O G s+ ) 7

where p; and p, are the low frequency and the high
frequency poles, respectively.
Therefore the overall open loop transfer function is:

(s+K;/Kp)
(s+p)s+pa)s+pa4)

T(s)=G 3

with G=KPKAp2.
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Fig.2. Schematic configuration of the CM voltage applied to the motor: without the CM active filter (a); with the CM active filter (b).
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Fig.3. Circuit scheme of the active filter inserted in PWM induction motor drive.

The CM voltage is detected by using a three wye-
connected capacitors C (see Fig.3), it is applied to a PI
realized with an operational amplifier in inverting
configuration which has a transfer function given by:

o = _1EsGR and the parameters of the PI are:
N Cl RO
K,=1/CR, ; K,=R/R, )

The linear amplifier is a power operational in inverting
configuration, its gain is given by —R,/R;; taking into
account the product gain-bandwidth (GBW), its transfer
function can be expressed as:

R, 1
Ry 1+5GBW(R3/R;)

(10)

Being both the PI regulator and the power amplifier in
inverting configuration their connection nullifies the phase
inversion therefore the minus sign in the sum block in Fig. 2
(b) is obtained by the CMT. The power operational provides
the current required by the CMT. The CMT is composed of
a four windings wound toroidal magnetic core where three
windings, intended as secondary, are series connected to
each phase of the three phase line connecting the inverter
and the motor. The fourth winding, intended as primary, is
directly connected to the output of the power amplifier. The
ratio of the primary to the secondary windings is set to one.

The CMT is used to re-inject the common mode voltage,
on the three phase line connecting the inverter and the
motor, so performing the sum of the CM voltage generated
by the motor and the compensating voltage due to the
feedback action. The CMT is designed according to the
following criteria: it has to work in linear region in order to

obtain a good transfer of the compensating voltage to the
motor terminals; a unique layer of turns have to wound
around the magnetic core in order to avoid high frequency
capacitive coupling between the turns layers; a realization as
compact as possible should be set-up [15]. Furthermore the
CMT bandwidth should be great enough to manage the CM
voltage frequency content. It should be noted that the
minimum primary turns number must be compatible with
the rated current of power output stage.

The bandwidth of the CMT is about 1 MHz; it has been
experimentally measured using the test rig described in [16].

IVv.

The CM EMI active filter is devoted to a vehicular motor
drive having the features described hereinafter.

The motor drive under study is formed of a PWM IGBT
voltage source inverter, with a switching frequency of 5 kHz
and a 42V induction motor with a rated power of 1.1 kW. As
far as the active filter is concerned, it has been realized by
using a detection system formed of three star connected
capacitors, whose values are: C=1nF.

The PI is designed with K= 0.1 and K= 10.

The power amplifier is realized by a BurrBrown OPA541.
It has a rated power supply of +40 V and it is able to
reproduce the CM voltage to be applied to the primary of
CMT (£21 V) with the required current and its GBW is
equal to 1.6 MHz. Since, in our case, the rise time of the CM
voltage is about 1 ps, the corresponding frequency of 1/at, =
0.32 MHz is contained into the bandwidth by setting p,= 2
10° rad/s and consequently K,= 5. Finally, as for the CMT, a
single core of N30 ferrite has been utilized with 18 turns for
each windings.

EXPERIMENTAL ARRANGEMENT



The measured lower cut-off frequency of the CMT is
about 1 kHz and the upper cut-off frequency is equal to
about 10 MHz. This corresponds to set p;= 6.28 10° rad/s
and p,= 62.8 10° rad/s into eq (7). In Fig. 4 a photo of the
active filter prototype is shown. By using egs. (5-10) the
values of the components for the PI and power amplifier can
be identified. They are reported in Table I.

On the basis of the overall active filter features, a stability
analysis is performed.

In Figs. 5 and 6 the Bode and Nyquist diagrams of the
system open loop transfer function are plotted, respectively.
It is possible to observe that, with the chosen design, the
system is stable having an infinite gain margin and a phase
margin, P,, equal to 44.5 degrees.

Table 1. Parameters values of the PI and the power amplifier.

Parameter Value

Ry 47 kQ

PI R, 470 kQ

G 100 UF

Power R, 50 kQ
amplifier R; 10 kQ

Fig.4. Picture of the active filter prototype.
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Fig.5. Bode diagram of the filter open loop transfer function.
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Fig.6. Nyquist diagram of the filter open loop transfer function.

V. SIMULATION AND EXPERIMENTAL RESULTS

A simulation and experimental analysis is performed in
order to evaluate the active filter performance. In particular,
the system model, described in Section III, has been
implemented in Matlab/Simulink. A description of the motor
high frequency model is deeply given in [16].

As shown in Figs. 7, 8 and 9, the active filter performs a
strong attenuation both in the CM voltage at the motor
terminals and in CM current on the ground connection of the
motor itself. In Fig. 8 the compensating voltage generated
by the active filter is shown together with the CM voltage
produced by the PWM inverter. A detail of a CM voltage
step with the corresponding compensating action is
highlighted. The slight difference in the slope of the
compensating voltage step, respect to the case of the CM
voltage is the cause for the residual disturbance at the motor
terminals after the introduction of the active filter.

The active filter has been experimentally tested, for the
case of the previously described induction motor drive
supplied by a 42 V DC bus. A digital oscilloscope
(Tektronix TDS7254B) has been used to capture the time
domain waveforms. Fig. 10 shows the curves obtained by
the induction motor drive when no filter is used. In
particular the blue upper trace represents the CM voltage
without compensation, while the red lower trace is the CM
current measured on the ground connection of the motor. It
should be noted that the CM current profile is due to the
derivative effect depending on the capacitive behavior
exhibited by the motor towards ground. Fig. 11 shows a
zoom of a single step transition of the CM voltage and the
corresponding pulse of the CM current. The rise time of the
CM voltage is about 130 ns, while the rise time of the
current pulse is about 14 ns. The current pulse amplitude is
of about 3 mA. On the basis of the CM current rise time, a
maximum frequency, f;, of the spectrum envelope can be
estimated by:

o= Ve (1n

where 1, is the rise time. In our case f. is about 22 MHz.

The effect of the active filter insertion is illustrated in Fig.
12. The CM voltage measured on the motor (middle green
trace) shows the compensating action performed by the
active filter. In particular the reduction of the peak to peak
amplitude is around the 50%. The considered case is the



worst condition since the rise time of the CM voltage to be
compensated is much lower than the response time of the
compensating circuit (limited by the power amplifier
bandwidth). On the other hand, despite a slight increase of
the CM current maximum amplitude, an improvement on its
spectrum is observed because of the increase of the current
pulse rise time up to about 100ns. This corresponds to a
maximum frequency, f., equal to 3 MHz. However the CM
current shows an under-dumped behavior due to the
presence of the CMT secondary inductance inserted in the
line between the inverter and the motor. This inductance
causes a line impedance mismatch. All these phenomena are
observable in Fig. 13 that zooms the waveforms of Fig.12.
Fig. 14 shows the zoom of the CM voltage generated by the
inverter, the filtered CM voltage and the corresponding CM
current, obtained with a CM voltage rise time equal to 1ps.
In this case the amplitude of the compensated CM voltage is
further lowered as well as the current amplitude. Only the
effect of the line impedance mismatch is noticeable in the
CM current that still exhibits an oscillatory behavior. In
order to suppress this residual oscillation on the CM current,
a first- order capacitor-resistor termination [19] on the motor
is used. In particular the resistor is designed according to the
following relationship:

R, > [aL]C, (12)

where L=2.2 mH is the inductance of each secondary
winding of the CMT. Imposing C~=100nF, (12) is satisfied
by R=300 ohm. The adoption of such a solution, together
with the active filter, leads to a practically perfect
compensation of both CM voltage and current, as in Fig. 15.
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Fig. 10. CM voltage and current without the active filter (experimental).
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Fig. 11. Zoom of the CM voltage (upper trace) and current (lower trace)
without the active filter (experimental).
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Fig.12. Measured: CM voltage generated by the inverter (upper trace);
filtered CM voltage (middle trace); CM current (lower trace), (experimental).
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(experimental).
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Fig.14. Zoom of the measured: CM voltage generated by the inverter (upper
trace); filtered CM voltage (middle trace); CM current (lower trace) with a
CM voltage rise time of 1ps, (experimental).
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on the motor (experimental).

VI CONCLUSIONS

In this paper the design and set up of a CM EMI active filter
for automotive induction motor drives is proposed. The
system is a voltage-sensing voltage-compensating device. Its
operation is based on a feedback action and on the use of
linear amplifiers, it lessens the CM voltage on the motor
terminals and the related leakage CM current flowing
through the vehicle frame. A detailed description of the filter
design and operation is given and the analysis of the system
stability and performance is presented. The active filter has
been built in laboratory and it has been tested ina 1.1 kW 42

V induction motor drive. Simulation and experimental results
demonstrate the effectiveness of the proposed device in the
attenuation of the CM disturbance.

REFERENCES

[1] R. Jayabalan, B. Fahimi, A. Koenig, S. Pekarek — “Applications of
power electronics-based systems in vehicular technology: state of the
art and future trends” — 2004 35th Annual Power Electronics
Specialists Conference, Aachen, Germany, 2004.

[2] J. G. Kassakian, H-C. Wolf, C. J. Hurton — “Automotive Electrical
Systems circa 2005” — IEEE Spectrum, August, 1996.

[3] K. William, “Hybrid vehicles, 42 volt vehicle electrical systems and
the implication for the EMC technology”, International Symposium
on Electromagnetic Compatibility, 2004. EMC 2004. 2004 Volume 3,
9-13 August 2004.

[4] S. Chen, T. A. Lipo, D. Fitzgerald, “Source of Induction Motor
Bearing Currents Caused by PWM Inverters”, IEEE Trans. on En.
Conv., vol. 11, no.1, March 1996 pp.25-32.

[5] A. Muetze, A. Binder, “Calculation of Ciculating Bearing Currents in
Machines of Inverter-Based Drive Systems”, IEEE Trans. on Ind.
Electron., vol. 54, no. 2, April 2007 pp. 932-8.

[6] A. Muetze, A. Binder, “Pratical Rules for Assessment of Inverter-
Induced Bearing Currents in Inverter-Fed AC Motors up to 500 kW”,
IEEE Transactions on Industrial Electronics, vol. 54, no. 3, June 2007
pp.1614-1622.

[7] Mutoh, N., Nakanishi, M., Kanesaki, M., Nakashima, J., “EMI noise
control methods suitable for electrical vehicles drive systems”, /EEE
Trans. Electromagn. Compat., vol.47, November 2005, pp.930-937.

[8] V. Serrao, A. Lidozzi, A. Di Napoli, “EMI Filters Architectures for
Power Electronics in Hybrid Vehicles”, Power Electronics Specialists
Conference, PESC2008, 15-19 June 2008, pp.:3098 — 3103.

[9] Mutoh, N., Kanesaki M., “A Suitable Method for Ecovehicles to
Control Surge Voltage at Motor Terminals Connected to PWM
Inverters and to Control Induced EMI Noise”, [EEE Trans. Veh.
Technol., vol..57, July 2008, pp.2089-2098.

[10] A. Nasiri, “Different Topologies of Active EMI/Ripple Filters for
Automotive DC/DC Converters”, IEEE Conference on Vehicle Power
and Propulsion, VPPC 2005, 7-9 Sept 2005.

[11] Y.-C.Son, S.-K. Sul, "A New Active Common-Mode EMI Filter for
PWM Inverter", IEEE Trans. on Pow. Electron., vol. 18, no. 6, Nov.
2003 pp.1309-1314. S. Ogasawara, H.Ayano, H. Akagi, “An Active
Circuit for Cancellation of Common-Mode Voltage Generated by a
PWM Inverter”, IEEE Trans. on Pow. Electron., vol.13, no.5, Sep.
1998 pp.835-841.

[12] S. Ogasawara, H.Ayano, H. Akagi, “An Active Circuit for
Cancellation of Common-Mode Voltage Generated by a PWM
Inverter”, IEEE Trans. on Pow. Electron., vol.13, no.5, Sep. 1998
pp-835-841.

[13] S.Ogasawara, H.Akagi, “Circuit Configurations and Performance of
the Active Common-Noise Canceller for Reduction of Common-
Mode Voltage Generated by Voltage-Source PWM Inverters”, [EEE
Ind. Appl. Conf., 2000, vol. 3, 8-12 Oct. 2000 p.1482-1488.

[14] C. Mei, J. C. Balda, W. P. Waite, “Cancellation of Common-Mode
Voltages for Induction Motor Drives Using Active Method”, IEEE
Trans. on En. Conv., vol.21, no.2, Jun. 2006 pp.380-386.

[15] M. C. Di Piazza, G. Tin¢, G. Vitale, “An Improved Active Common
Mode Voltage Compensation Device for Induction Motor Drives”,
IEEFE Trans. on Ind. Electron., vol. 55 no. 4, Apr. 2008.

[16] M. C. Di Piazza, A. Ragusa, G. Vitale, “Effects of Common Mode
Active Filtering in Induction Motor Drives for Electric Vehicles”,
IEEE Transactions on Veh. Tecnol., Special Section on Vehicle
Power and Propulsion, scheduled for September 2010.

[17] Y.-C. Son, S.-K. Sul, “Generalization of Active Filters for EMI
Reduction and Harmonic Compensation” /EEE Transactions on Ind.
Appl.,, vol. 42, no. 2, March/April 2006 pp.545-551.

[18] L. Lawhite, M.F. Schlecht, “Design of Active Ripple Filters for Power
Circuits Operating in the 1-10MHz Range”, [EEE Trans. on Power
Electron., vol. 3, 0.3, July 1988 pp.310-317.

[19] A. von Jouanne, D. A. Rendusara, P. N. Enjeti, J. W. Gray, “Filtering
Techniques to Minimize the Effect of Long Motor Leads on PWM
Inverter-Fed AC Motor Drive Systems”, IEEE Trans. on Ind. Appl.,
Vol. 32, NO. 4, July/August 1996 pp.919-926.




<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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




