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Abstract- Improvement of ~5X in the IT2 (3.3mA/µm) of a grounded gate N-DeMOS device compared to a 
standard design is achieved by simple layout variations with a minor impact on its footprint. Robustness of P-
DeMOS devices is shown to be further increased by additional p implant in drain region. Electrical and thermal 
instabilities are studied by Transmission Line Pulsing (TLP), Transient Interferometric Mapping (TIM) method 
and 3D TCAD simulations. 

I. Introduction 
Drain extended MOS (DeMOS) devices provide the 
required performance and reliability robustness for 
high voltage mixed signal applications in advanced 
CMOS technologies [1][2]. However, they commonly 
suffer from early failures under ESD like stress 
conditions due to filament formation and non-uniform 
current distribution. This can be a major roadblock for 
their application in System on Chip (SoC) designs. 
There have been several attempts to develop an 
understanding of the detailed failure mechanism using 
numerical device simulations and analytical 
formulations [3]-[6]. Recently it was proposed that 
avoidance of space charge modulation in the lowly 
doped drain region is the key to improve ESD 
robustness of these devices [7]-[10]. In this work, we 
present experimental investigations of N-DeMOS and 
P-DeMOS devices designed according to the 
recommendations of [7], which provide ~5X 
enhancement in the IT2. A comprehensive theory of 
electrical and thermal instabilities leading to different 
failure modes is presented based on the detailed 
electrical (TLP) measurements, Transient 
Interferometric Mapping (TIM) experiments and 3D 
TCAD simulations.   

II. Devices and Methods 
A thin gate oxide, symmetric double finger, drain 
extended NMOS (DeNMOS) device with STI under 
gate-drain overlap, as shown in Fig. 1a, is processed 
in state-of-the-art 65 nm node CMOS technology with 
two different lengths of the drain diffusion region 
(DL), i.e. (a) DL=75 nm and (b) DL=750 nm. TIM 
method monitors the temperature and free-carrier 
concentration induced changes in the silicon refractive 

index with a 1.5µm areal resolution and 3ns time 
resolution while the device is stressed by 100 ns TLP 
pulses [11]. During TIM scanning along the device 
width, 20 TLP stress pulses were applied at each scan 
point.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1: (a) Cross-section of N-DeMOS device. Figure shows left 
finger of symmetric double-finger structure realized on-silicon 
(W (along z-axis) = 2x15µm).  DL values are chosen to be 75nm 
and 750nm. Whole drain diffusion region was salicided. (b) 
Electrical scheme for device stressing. 
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III. N-DeMOS Experimental 
Results 

 
Impact of DL: With the technology scaling, diffusion 
length gets scaled at each node, too. For a MOS 
device, the drain diffusion length is usually defined by 
the minimum allowed design rule value in a given 
technology. Based on this fact, an engineering of 
drain extended MOS device by increasing drain 
diffusion length is not intuitive. Whereas, we found 
that the drain diffusion length in a STI type drain 
extended MOS device has a very strong impact on the 
device behavior at larger current densities. Figure 2 
shows that the device with larger DL (DL=750nm) 
exhibits ~5X improvement in the failure current 
compared to a device with smaller DL (DL=75nm), 
while the layout area is only increased by 30%. The 
IT2 value amounts to 3.3 mA/µm which is the highest 
reported IT2 value for grounded gate DeMOS devices 
[12]. Also a clear triggering of second finger of the 
double-finger structure is easily observable close to a 
current level of 60mA.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This behavior could not be seen in any of the previous 
investigations, which is due to the fact that the 
DeMOS devices did not even survive the snapback at 
lower currents. The early fail has been explained by 
base push out phenomena and coinciding current 
filament formation [7]-[10]. The higher fail level 
reported in this paper is attributed to the absence of 
early current filamentation driven by base push-out.  
The suppression of current filamentation cannot be 

explained by ballasting resistance - unlike in the case 
of usual silicide blocked drain diffusion of ggNMOS 
devices. In the N-DeMOS the drain diffusion (N+) 
region is fully silicided and a maximum number of 
contacts were used. By the increase in DL the on-
resistance in the STI type drain extended MOS device 
is even reduced (fig. 3a) – unlike to the usual 
degradation in on-resistance of salicide blocked drains 
of ggNMOS devices. Moreover, increasing DL leads 
to a minor additional parasitic capacitance, which is 
due to small contribution (~5%) of the bottom 
capacitance (Csmall) to the total capacitance (Fig. 3b). 
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Fig. 3a: ID-VD characteristics of device with (i) DL=75nm and (ii) 
DL=750nm. Figure shows slight improvement in RON of device 
with DL=750nm compared to device with DL=75nm.  

 
Fig. 3b: Fig. showing the dominant parasitic components and total 
effective drain-to-body capacitance within the device.  
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Fig. 2: Measured TLP characteristics of STI type DeNMOS device
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IV. Electrical and Thermal 
Instabilities 

A. TIM Investigations: To get more insight into the 
physical phenomena at higher current levels, TIM 
technique is applied in order to examine free carrier 
and temperature distribution across the device. 
Positive phase shift extracted from TIM 
measurements is a direct measure of temperature 
increase inside the device [11]. While an increase in 
free carrier concentration along the probing laser 
beam leads to a negative phase shift. Usually the 
signal is dominated by excess temperature within the 
high current & high field region, which eventually 
gives rise to an overall positive shift in the phase. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TIM investigations for both the devices were 
performed at a current level close to the device failure 
(i.e. It2). Figure 4 and 5 show the extracted phase 
shift for devices with DL=75nm and DL=750nm 
respectively. On one hand, device with DL=75nm 
shows a localized distribution of current (Note: higher 
phase shift is a direct measure of higher temperature, 
i.e. high current density & high electric field) right 
before the device fails, alternating between two 
current distribution modes A and B. The, unique and 
well-determined locations of filamentary envelope 
shows a predictive nature of filament formation unlike 
to earlier discussions [6]. On the other hand, a device 
with DL=750nm shows a uniform temperature (or 
current) distribution along the device width z. The 
device with higher DL (750nm) doesn’t show 

filamentation even at higher Itlp level. Note the 
significant difference in the peak phase shift (i.e. the 
temperature) extracted right before the fail for both 
the devices. Device with smaller DL has phase shift 
close to 0.3 rad and the one with larger DL has a shift 
of 1.5 rad, which means that right before fail, device 
with smaller DL has significantly lower lattice 
temperature compared to that of larger DL device. 
This leads to the conclusion that a rapid rise in current 
density and temperature happens during the filament 
formation in devices with DL=75nm. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B. Impact of Pulse Width: To probe the nature of 
filament, pulses of varying duration are applied. It is 
well known that devices like ggNMOS, which 
exhibits thermal fails, have a power law relation 
between It2 and pulse width [13]. Figure 6 shows a 
power law dependence for DL=750nm devices, which 
clearly validates that they   fail due to thermal 
filament formation. On the contrary, It2 of device 
with small DL (75nm) shows an abrupt dependence 
on TLP pulse width. It has power law dependence for 
pulse widths lower than 40ns, which abruptly changes 
to a saturated value for longer pulses (fig. 6). This is 
interpreted as a signature of an early fail when an 
electrical instability occurs at ~40ns. This unique 
pulse width dependence in DL=75nm device can be 
seen in conjunction with the findings of filament 
formation by TIM investigations (fig. 4). In order to 
understand the physics behind the different behavior, 
3D TCAD simulations are performed in section V. 
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Fig. 4: TIM data for a device with smaller DL (75 nm) at a current 
right after onset of space charge modulation. Phase shift is plotted
versus position along the device width under the drain diffusion
region Envelops show phase shift evolution. Mode A and B
randomly alternates from pulse-to-pulse.  
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C. Impact of External Load Resistance: Fig. 7 and 8 
demonstrate influence of an external serial drain 
resistance on device types exhibiting (i) electrically 
driven filamentation (DL=75 nm) and (ii) thermal 
fails (DL=750 nm), respectively. When an external 
load resistance was added, a device with DL=75nm 
undergoes a non-destructive snapback state with a low 
holding voltage between 3 and 4 V. This behavior 
further supports the idea that this snapback is not a 
thermal driven runaway, but an electrical 
phenomenon. The assumption is, that a filament is 

formed, which can spread without exceeding a critical 
temperature  due to the slow increase in current [14].   
The device with DL= 750nm does not snap back to 
low holding voltage, but shows two small snap back 
excursions to about 11V. The turn-on of the second 
finger of the double finger structure at 60 mA can 
clearly be seen. This indicates a different field and 
current distribution in this structure compared to 
devices with small DL, which goes beyond current 
spreading due to ballasting resistance. The thermal 
failure of this device is comparatively   less affected 
by an external load (Fig. 8). The small improvement 
in It2 is due to current ballasting under thermal 
filamentation – a case similar to ggNMOS [13].   
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V. Current Filamentation and 
Failure Modelling 

A.  Device Behavior: A schematic TLP characteristic 
is shown in fig. 9(i), which is indicating various 
current levels of interest.  Figure 9 (ii) gives a cross 
section of DeMOS structures highlighting the current 
paths and high field regions of the device. Two 
distinct regions in the device are considered. The first 
one is at the Nwell-to-Pwell junction, where the 
junction breakdown takes place at point-(a) for both 
devices. Under such a condition, the peak electric 
field is located within region-1 and current flows 
through path-1 - as shown in fig. 9(ii). Moreover, 
since source/channel region and substrate contacts of 
both the devices are the same, they both show similar 
parasitic bipolar turn-on at a lower current level of 
~0.3mA/μm, which is shown as point-(b) in fig. 9(i). 
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At this condition majority carrier flow starts to be 
dominating along path-2, whereas, peak electric field 
is still located within region-1. The difference appears 
at increased current density levels, where the device 
with DL=75nm exhibits base push out at point-(c) and 
fails. Under such a condition, peak electric field shifts 
from well junction (region-1) towards the highly 
doped drain diffusion (region-2) as shown in 9(iii) and 
9(iv). A device with DL=750nm still has the similar 
current and field distribution at point-(d) & (e) as it 
has at point-(b). Finally, devices with DL=750nm 
shows a thermal fail at point-(f). 
       
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

B. Filamentation and Failure Modeling: To 
understand the filament formation and failure 
mechanism, 3D TCAD simulation is performed using 
a commercial device simulation tool [15] with well 
calibrated parameter and model sets [7]-[9].   Figure 
10 shows 3D TCAD predictions of current and 
temperature distribution along the device width for a 
device with large DL at high current density close to 
It2 (i.e. point-f in Fig. 9). The predicted uniform 
distribution along the width is in full agreement with 
TIM results presented in figure 7. Figure 11 
reproduces the current flow and filament formation in 
device with DL=75nm. As shown in figure 11a, at 
point-a (of fig. 9(i)) current is uniformly distributed 

across the whole device width and the peak electric 
field is located at the Nwell-to-Pwell junction. At the 
onset of charge modulation (Fig. 11b), current is still 
uniformly distributed across the whole device’s width; 
however, the peak electric field is shifted to the N+-
Nwell junction unlike to a device with DL=750nm. 
Adding a drain resistance (of 500 Ohms or higher) to   
a device with DL=75nm allows the device to survive 
even higher stress currents while maintaining the deep 
snap back during filament formation. Fig 11c shows 
that the peak electric field and drift current is then 
localized in a narrow filament, which forms a 
localized hot spot underneath the drain contact region. 
Finally the fail occurs at this location (fig. 12). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 10: (a) Lattice temperature and (b) current density distribution 
across the width for device with DL=750nm @ ITLP=3.3mA/μm and 
time=100ns. Figure shows significantly widened current filament
even at very high temperature and indicates full exploitation of
intrinsic thermal failure threshold of device with higher DL (750nm).
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Fig. 11: 3D Electric field [V/cm] and current density profiles [A/cm2] (a) at the onset of bipolar turn-on, (b) at the onset of base push-out and
(c) right after the base push-out.  
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To understand the interaction between space charge 
modulation, high electrical field and current flow 
during the formation of filaments a sensitivity study 
of various mobility degrading mechanisms are 
performed for a device with small DL. The simulated 
TLP I-V characteristic doesn’t show any effect by 
modification of low field mobility degradation and 
carrier recombination (i.e. carrier-carrier scattering, 
auger recombination, doping dependent mobility 
degradation and SRH recombination) (fig. 13). The 
snapback and the fail extracted from peak temperature 
occur at the same current level. However, the 
variation of high field mobility degradation, as studied 
in fig. 14, shows an interesting behavior. Turning off 
the high field degradation of hole (minority charge 
carrier) mobility leads to an enhancement of snapback 
at low current levels. This is attributed to an efficient 
turn-on of parasitic bipolar due to high mobility of 
minority carriers entering the base of NPN from the 
high electric field region (i.e. Nwell-to-Pwell 
junction). Still It2 is similar to the reference 
simulation with hole and electron mobility 
degradation model switched on. While performing    
same study for electrons (majority charge carriers) a 
doubling of It2 level can be detected (fig.14). These 
observations eventually give an indication that (i) 
current filament formation with immediate thermal 
fail is linked with degradation of majority carrier 
mobility under high electric fields and (ii) bipolar 
triggering is not the driving force for current 
filamentation and fail. Probing the physical 
parameters, current density and temperature, shows an 
abrupt change to a localized current path after 40 ns in 
the simulation taking into account high field mobility 
degradation ( fig. 15a-b), which is not visible, when 
high field mobility degradation is switched off (fig. 
15c-d). As soon as the localization occurs, an instant 
rise of temperature to very high values can be 
detected in figure 15(a-b), which will finally cause the 
fail.   
 
In order to analyze this further, electric field and 
electron mobility have been extracted with respect to 
stress time at the location, where filament starts to 
appear (fig. 16). Two cases, with and without 
applying high field mobility degradation model, have 
been investigated. The observations are as follows: As   
stress time increases (for a given stress current), the 
device exhibits higher and higher electric field 
underneath the N+ drain diffusion (fig.16a), while 
electron mobility drops to a very low value until 
~40ns (fig. 16b). At this point in time the electric field 
sharply decreases, which coincides with the filament 
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Fig. 12: SEM picture of the failed device with DL=75nm.  
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formation. The high carrier density inside the filament 
reduces the peak electrical field due to screening. A 
small recovery of carrier mobility can be seen (fig. 
16b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When high field mobility degradation is switched-off, 
the region underneath N+ drain diffusion has 
relatively higher (~5X) carrier mobility compared to 
the case when this effect was included (fig.16 a). 
Under such a condition no signature of filament 
formation could be detected and the device shows a 
steady (weak) rise in electric field also after 40ns (fig. 
16), while keeping electron mobility at a high value.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thus, the physical picture of the formation of a 
current filament or an electrical instability can be 
described the following way: the rise in electric field 
(E) to high values underneath N+ drain diffusion 
during base push out (= charge carrier modulation of 
the drain extension area) leads to a strong decrease in 
carrier mobility (μ) (E↑→μ↓). This is due to high 
(optical) phonon scattering rate of high energy 
electrons. To overcome the problem of increasing 

 

 

 

 
Fig. 15: Simulated (3D TCAD) evolution of current density and
lattice temperature with the device’s width and stress time (@ 
ITLP=0.8mA/μm) when high field mobility degradation effect was
(a-b) switched-on and (c-d) switched-off. The data was extracted for
device with DL=75nm at Loc-A, as shown in fig. 1a, i.e. underneath
the N+ drain diffusion region   
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resistance, the system forms a filament of very high 
charge carrier density, which modifies the electrical 
field inside the filament. The reduced peak electrical 
field enhances mobility. A rise in carrier density (n) 
also screens the optical phonon- carrier scattering, 
improving mobility even further. This effect is 
described by the relation τ=τ0[1+(n/nc)2], where τ is 
the effective scattering time, τ0 is the scattering time 
at low current density, n is the carrier density and nc is 
the critical carrier density required for the screening 
of optical phonon from carrier scattering [16]. These 
factors together make the formation of a filament 
favorable.  The process can be summarized as: E↑  
μ↓  filament formation  n↑  E↓  μ recovers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VI. Robust P-DeMOS devices 
In this section our understanding of physical 
phenomena, from section-V, is applied for 
engineering an ESD optimized p-type drain extended 
MOS device. Fig. 17 shows cross-sectional view of a 
P-DeMOS device including an ESD related implant 
underneath P+ drain diffusion. The previous 
investigation has proven that avoiding high electrical 
field is the key to mitigate the filament formation. As 
the high field appears after base push out, avoidance 
of this at lower current levels e.g. by increasing DL, 
should be beneficial. This is shown in figure 18. The 
increase of DL of the P-DeMOS improves It2 by 5X 
similar to N-DeMOS. In addition, the base push out 
can be shifted to even higher current levels by 
engineering of the doping profile of the drift region 
underneath the highly doped drain. In this work a 
deep p-type implant with higher doping level than the 
P-well but lower than the P+ drain is added. This 

changes the doping profile at P-well/P+ drain junction 
from P(+)-P(-) to a more graded P(+)-P-P(-) type profile. 
This eventually increases It2 by a factor of 2.4 for 
small DL devices (fig. 18). TCAD simulation shows, 
that these measures, (i) higher DL value and (ii) ESD 
implant underneath P(+) drain diffusion, can also be 
combined achieving a 6X improvement of It2. P-type 
ESD implant can easily be made available in state-of-
the-art CMOS processes. These measures allow 
improvement of P-DeMOS ESD robustness to an It2 
level sufficient enough for their use as self-protecting 
I/O drivers.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 VII. Conclusion 
We have presented experimental evidence of more 
than 5X improvement in the ESD failure current of 
state-of-the-art grounded gate DeMOS devices 
manufactured in 65nm CMOS, reaching a very high 
It2 value of 3.3mA/µm. This has been achieved by 
widening the drain diffusion region. The improvement 
is not related to drain ballasting as commonly applied 
for low voltage NMOS devices, but by suppressing 
the onset of filament formation. Full silicidation of the 
drain region is possible without compromising Ron 
performance. Early fail of the standard device is 
explained by electrical instabilities at the onset of 
space charge modulation. This was verified by TIM 
investigations, detailed TLP analysis and 3D TCAD 
device simulation. Design and technology measures 
controlling these electrical parameters are proposed in 
order to achieve better intrinsic ESD robustness. The 
optimization concepts are not limited to drain 
extended devices in advanced CMOS but can be 

 
Fig. 17: Modified P-DeMOS device cross-section with p ESD
implant. Length of P+ drain diffusion is denoted as DL. 

Fig. 18: Measured TLP characteristics of various P-DeMOS 
devices with DL of 75 nm and 750 nm and a width of 2 x 60 µm. 
Both process options with and w/o p-ESD implant were 
investigated. 
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applied to any high voltage device using lowly doped 
collector or drain regions. 
 

Acknowledgement 
Authors would like to thank Robert Gauthier, IBM 
Burlington, VT, USA for mentoring this paper. They 
are grateful to Prof. V. Ramgopal Rao and Prof. 
Dinesh Kumar Sharma, Dept. of Electrical 
Engineering, IIT Bombay, Mumbai, India for support 
and many fruitful discussions.   
 

References 
[1] Mayank Shrivastava, M. S. Baghini, Harald Gossner, V. 
R. Rao, “Part I: Mixed-Signal Performance of Various 
High-Voltage Drain-Extended MOS Devices , IEEE 
Transactions on Electron Devices, vol.57, no.2, 2010, 
pp.448-457,. 
[2] Mayank Shrivastava, M. S. Baghini, Harald Gossner, V. 
R. Rao, “Part II: A Novel Scheme to Optimize the Mixed-
Signal Performance and Hot-carrier Reliability of Drain-
Extended MOS Devices ”, IEEE Transactions on Electron 
Devices, vol.57, no.2, 2010, pp.458-465. 
[3] P.L. Hower, J. Lin, and Steve Merchant, “Snapback and 
Safe Operating Area of LDMOS Transistors”, Proceedings 
of IEEE International Electron Devices Meeting,  1999, pp. 
193-196. 
[4] P. Moens, S. Bychikhin, K. Reynders, D. Pogany, M. 
Zubeidat, “Effects of hot spot hopping and drain ballasting 
in integrated vertical DMOS devices under TLP stress ”, 
Proceedings of IEEE International Reliability Physics 
Symposium, 2004, pp. 393- 398. 
[5] A. Chatterjee, S. Pendharkar, Y-Y. Lin, C. Duvvury and 
K. Banerjee, “A Microscopic Understanding of DENMOS 
Device Failure Mechanism Under ESD Conditions”, 
Proceedings of IEEE International Electron Devices 
Meeting, 2007, pp 181-184. 
[6] Vladislav A Vashchenko, V. F. Sinkevitch, “Physical 
Limitations of Semiconductor Devices”, Springer press, 
2008.  
[7] Mayank Shrivastava, Jens Schneider, Maryam Shojaei 
Baghini, Harald Gossner, V. Ramgopal Rao, “A New 
Physical Insight and 3D Device Modeling of STI Type 
DENMOS Device Failure under ESD Conditions”, 
Proceedings of IEEE International Reliability Physics 
Symposium, 2009), pp. 669-675. 
[8] Mayank Shrivastava, S. Bychikhin, D. Pogany, Jens 
Schneider, M. Shojaei Baghini, Harald Gossner, Erich 
Gornik, V. Ramgopal Rao, “Filament study of STI type 
Drain extended NMOS device using Transient 
Interferometric Mapping”, Proceedings of IEEE 
International Electron Device Meeting, 2009 , pp. 417-420.  
[9]. Mayank Shrivastava, Jens Schneider, Maryam Shojaei 
Baghini, Harald Gossner, V. Ramgopal Rao, “On the 

failure mechanism and current instabilities in RESURF 
type DeNMOS device under ESD conditions ”, Proceedings 
of IEEE International Reliability Physics Symposium, 
2010, pp.841-845.  
[10] Mayank Shrivastava, S. Bychikhin, D. Pogany, Jens 
Schneider, M. Shojaei Baghini, Harald Gossner, Erich 
Gornik, V. Ramgopal Rao, “On the differences between 3D 
filamentation and failure of N & P type drain extended 
MOS devices under ESD condition ”, Proceedings of IEEE 
International Reliability Physics Symposium, 2010, pp.480-
484. 
[11] M. Litzenberger, C. Fürböck, S. Bychikhin, D. Pogany 
and E. Gornik, “Scanning heterodyne interferometer setup 
for the time resolved thermal and free carrier mapping in 
semiconductor devices”, IEEE Trans Instrumentation 
Measurement Vol. 54, 2005, pp. 2438–2445. 
[12] Gianluca Boselli, Vesselin Vassilev and Charvaka 
Duvvury, “Drain Extended NMOS High Current behavior 
and ESD protection strategy for HV application in sub 
100nm CMOS technologies”, Proceedings of International 
Reliability Physics Symposium, 2007, pp. 342-347.   
[13] A. Amerasekera and C. Duvvury, “ESD in Silicon 
Integrated Circuits“, Wiley Publication. 
[14] Kai Esmark, Harald Gossner and Wolfgang Stadler, 
“Advanced Simulation Methods for ESD Protection 
Development”,  Elsevier, 2003.  
[15] Sentaurus TCAD tool.   
[16] Ellen J. Yoffa, “Screening of hot-carrier relaxation in 
highly photo excited semiconductors”, Physical Review B 
(Condensed Matter), Volume 23, Issue 4, February 15, 
1981, pp.1909-1919. 
 
 
 

Authorized licensed use limited to: J.R.D. Tata Memorial Library Indian Institute of Science Bengaluru. Downloaded on November 25,2022 at 10:15:30 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /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 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


