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Abstract— Fault injection has become a very classical method to 
determine the dependability of an integrated system with respect 
to soft errors. Due to the huge number of possible error 
configurations in complex circuits, a random selection of a subset 
of potential errors is usual in practical experiments. The main 
limitation of such a selection is the confidence in the outcomes 
that is never quantified in the articles. This paper proposes an 
approach to quantify both the error on the presented results and 
the confidence on the presented interval. The computation of the 
required number of faults to inject in order to achieve a given 
confidence and error interval is also discussed. Experimental 
results are shown and fully support the presented approach. 
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I. INTRODUCTION 
Dependability analysis is a growing concern for integrated 

circuit designers and manufacturers due to the increasing 
sensitivity of the circuits manufactured with aggressive 
technologies. Particle strikes or electromagnetic interferences 
can induce spurious currents in the circuit core, resulting in 
erroneous logical behaviors and potentially catastrophic 
application failures [1]. The probability of such events has 
become non negligible even at sea level due to alpha particles 
and atmospheric neutrons and protons It is thus an increasing 
concern in most applications. In addition to such natural 
perturbations, deliberate fault-based attacks, using for example 
a laser, can be mounted to hack critical data such as secret 
cryptographic keys stored in circuits designed for security 
applications [2]. No matter the physical origin of the fault, an 
application failure results either from an erroneous value 
directly induced on one circuit output, or from an erroneous 
sequential behavior due to one or several incorrect bits in some 
internal register(s). Such internal errors, occurring without 
damaging the circuit, are called "soft errors". 

The robustness of a given circuit with respect to 
perturbations can be qualified by various means after 
manufacturing (particle accelerators, alpha particle sources, 
laser, etc.). However, it is mandatory to analyze the possible 
consequences of soft errors during the design phase to avoid 
discovering unacceptable behaviors only during qualification. 

Fault injection has become a classical approach for design-
time dependability analysis. A fault injection campaign 
consists in comparing the reference behavior of the circuit for a 
given workload (i.e., the correct behavior validated by the 

designer) with the behavior obtained in presence of each fault 
in a predetermined set. Many approaches have been developed 
and the comparison can be based on simulations [3, 4, 5, 6, 7] 
or emulation [8, 9, 10]. Even with fault pruning techniques [7] 
and the acceleration obtained using emulation hardware, the 
main limitation of fault injection is the impossibility to 
completely analyze large circuits running complex workloads. 
As a matter of fact, it is often impossible to inject in a 
reasonable time all possible errors in all locations and at each 
clock cycle. In consequence, most of the results published in 
the literature are based on Statistical Fault Injection (SFI). 
During a SFI campaign, only a subset of the possible errors is 
injected. This subset is selected randomly with respect to the 
injection target and with respect to the injection cycle. This 
process allows a designer to tune the number of experiments 
according to the time available for the evaluation. Most often, 
the authors report that they have injected "a large number of 
faults" that gives "a good confidence" in the results. 
Unfortunately, neither this confidence nor the error on the 
results is quantified. 

Up to our knowledge, this paper is the first attempt to 
propose a rigorous evaluation of the margin of error and 
confidence interval for SFI campaigns, without assumptions 
about the expected results. Also, the presented equations allow 
a designer to compute the required number of experiments to 
achieve given margin of error and confidence level. The focus 
is on synchronous digital circuits. Experimental results on a 
medium-size circuit and with a complex error model are 
shown, supporting the proposed approach. 

The statistical background is summarized in section 2 with 
a sensitivity analysis of the various parameters. The 
coprocessor used as case study is presented in section 3. The 
experimental results are discussed in section 4. Some 
comments on previous work are finally summarized in 
section 5. 

II. STATISTICAL BACKGROUND 
Sampling is used in many domains. We propose to apply to 

fault injection the mathematical framework used in other fields 
where sampling is necessary, for example surveys [11, 12]. In 
this section, we will summarize the hypotheses and the formula 
that can be used to compute either the sample size (i.e. the 
number of faults to inject) or the confidence and error interval 
on the results. 
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A. Hypotheses 
It is assumed in the computations that the characteristics of 

the population (in our case, all the possible soft errors at any 
clock cycle) follow a normal distribution. 

Each individual (i.e. a given error configuration at a given 
cycle) in the initial population must have the same probability 
to be selected in the sample. So a uniform distribution must be 
used during the random sampling. 

In fault injection, the initial population is always finite, 
although the total number of individuals N can be huge. N 
depends on the circuit (number of memory elements that can be 
modified by the perturbations), on the error model (expected 
multiplicity and distribution of the erroneous bits for a soft 
error at a given time), and on the application (number of cycles 
of the workload). 

In practice, the population can be considered as infinitely 
large if the sampling fraction is less than 5%. However, in what 
follows, we will use the equations related to finite populations 
(results would be the same in most cases assuming an infinite 
population, with simplified equations, but this is a conservative 
and more general approach). 

In the initial population, sampling is done without 
replacement. Otherwise, the population can be considered as 
infinite but of course bias can be introduced if the same 
individual is chosen several times in the sample. 

Finally, the advantage in the case of fault injections (as 
opposed to polls) is that the margin of error must only account 
for random sampling error. There is no systematic error 
induced by non-response, lies, and so on … 

B. Number of Faults to Inject 
With the previous hypotheses, the sample size n, or number 

of faults to (randomly) select for injection, can be computed 
with (1) with respect to: 

- the initial population size N. 

- the estimated proportion p of individuals in the population 
having a given characteristic (e.g. the estimated probability 
of faults resulting in a failure). This parameter defines the 
standard error. 

- the margin of error e. This is the error on the result Peval 
obtained during the campaign using the sample. The exact 
probability that individuals have the desired characteristic 
should be in the interval [Peval – e ; Peval + e],  
or [Peval – e*100 ; Peval + e*100] if Peval is given as a 
percentage. 

- the cut-off point (or critical value) t corresponding to the 
confidence level. This level is the probability that the exact 
value is actually within the error interval. A 90%, 95% or 
99% confidence level is usually chosen (typically 95%). 
The cut-off point is computed with respect to the Normal 
distribution (quantile table). 

  (1) 

 
 

For a given sample size n and a given confidence level, the 
margin of error can be conversely computed with (2). 

  (2) 

C. Sensitivity Analysis: p Parameter 
The parameter p basically corresponds to an estimate of the 

true value being searched (e.g. percentage of errors resulting in 
a failure). Since this value is a priori unknown (but between 0 
and 1), a conservative approach is to use the value that will 
maximize the sample size. In other words, the sample size will 
be chosen so that it will be sufficient to ensure the expected 
margin of error with the expected confidence level, no matter 
the actual value of the proportion. It has been demonstrated that 
this is achieved for p=0.5; it is therefore sufficient to use this 
value in all cases. If the expected proportion is very small or 
very large, refining this estimate would lead to a reduced 
sample size for a given margin of error but our goal is to avoid 
any a priori assumption on the results. 

D. Sensitivity Analysis: N Parameter 
When N is large, its increase has little influence on the 

sample size for a given margin of error and a given confidence. 
This is illustrated by the curve in Figure 1. Such an asymptotic 
behavior is very interesting since it means that the number of 
fault injection experiments can remain reasonable when the 
error multiplicity (or number of simultaneous erroneous bits) 
increases over a given threshold value. Of course, the sample 
has to be obtained uniformly from the total population of 
possible errors up to the selected multiplicity. 

Figure 1.  n as a function of N (p=0.5, margin of error equal to 5%, 90% 
confidence level). 

E. Sensitivity Analysis: e Parameter 
The definition of the margin of error is probably the most 

sensitive one. Reducing this margin quickly increases the 
required sample size (example in Figure 2). 
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Figure 2.   n as a function of e (p=0.5, N=150,000, 90% confidence level). 

F. Sensitivity Analysis: t Parameter 
Increasing the confidence level (and thus the t parameter) 

has less impact on n than reducing e. This will be shown 
hereafter on the example of the case study. 

G. Practical Implementation 
In order to correctly implement the approach, it is important 

to ensure that the sampling process is minimally biased, so that 
the sample is actually representative of the total population. As 
far as we know, the Mersenne-Twister algorithm [13] is one 
the most powerful to ensure the best uniform distribution. The 
results presented hereafter have therefore been obtained using 
samples selected with this algorithm. 

III. CASE STUDY: A ROBUST AES COPROCESSOR 
Experiments have been performed on several circuits to 

confirm the validity of the approach. The most complex case 
study was performed on a cryptographic coprocessor 
performing AES computations with continuous on-line 
detection of errors [14], assuming soft errors with unknown 
multiplicity. The circuit complexity is around 13K equivalent 
gates. Results presented in this paper are limited to this case 
study but the other experiments have also confirmed the 
validity of the proposed approach. 

A. Algorithm and Coprocessor Architecture 
The AES algorithm [15] is a round-iterated cipher which 

encrypts 128-bit input blocks with 128-, 192- or 256-bit keys. 
All iterations are virtually identical and are made of four 
operations: SubBytes, ShiftRows, MixColumns, 
AddRoundKey. SubBytes is a nonlinear byte substitution. This 
is the most complex operation of AES and ensures that a 
significant nonlinearity is introduced during the encryption. 
The elements implementing this function are referred to as S-
Boxes. They are often described as substitution tables, 
synthesized as ROMs or multilevel combinatorial logic. 
However, an algebraic definition also exists and can be used to 
implement smaller and more power-efficient S-Boxes. The 
structure can then be easily pipelined into two or three stages. 
Figure 3 shows an inner pipeline stage made of three 4-bit 
registers. 

The pipeline registers can be a target for fault-based 
attacks: the secret key can be easily found by computing few 
faulty encryptions and comparing the correct and the faulty 
results [17]. For this reason, several countermeasures have 
been proposed in the literature. Some of them are based on 
temporal redundancy: the same process is computed twice and 
the results compared, in order to detect any transient fault. The 
Double-Data-Rate technique [14] uses this approach in order to 
detect transient faults during the computation. However, since 
data must be processed and saved at each clock edge, the 
number of registers within the design increases. In particular, 
all the data registers are shadowed by another register of the 
same size, but triggered by the opposite clock edge. For 
instance, the 2-stage DDR implementation of the S-Box is 
depicted in Figure 4. 

Figure 3.   2-stage pipelined implementation of AES S-Box in GF((24)2) [16]. 

Figure 4.  2-stage pipelined implementation of AES S-Box with DDR-based 
on-line error detection. 

B. Campaign Specifications 
The fault injection campaign used as a case study is one of 

those aiming at evaluating the robustness of the DDR 
implementation of the S-Box with respect to errors with large 
multiplicity. In this campaign example, the injections were 
performed on two 4-bit registers and their DDR counterpart. 
This means that globally 16 bits were targeted. No assumption 
was made about the attacker, leading to assume 65535 possible 
error configurations. With the studied architecture, a single 
block encryption with a 128-bit key involves loading the data 
register during the first 4 clock cycles and then computing 10 
round iterations: thus, a block can be encrypted or decrypted in 
64 clock cycles. Almost every clock cycle of the computation 
process was considered, except the first and last ones, not 
meaningful for a successful attack. In consequence, the total 
number of errors is N = 65,535*62 = 4,063,170 since we only 
considered the case of attack durations inferior to 1 clock cycle. 

A first campaign was performed, actually injecting all those 
errors. The errors were classified in four classes: detected, 
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undetected, silent, or false positive. The undetected errors 
correspond in fact to the cases where a register and its shadow 
have exactly the same error. False positives are obtained when 
the error detection is triggered but the encryption result is 
correct. Errors are silent if they are not detected but have no 
consequence on the application result. 

Then, we computed the classification results from only a 
subset of these experiments. As shown in Table 1, as few as 
385 experiments should be sufficient to achieve a 5% margin 
of error with a 95% confidence! This corresponds to only 
0.009% of the possible errors. Increasing the confidence is not 
very costly since a 99.8% confidence would require 955 
experiments (0.024% of the possible errors). Reducing the 
margin of error makes the sample size increase much more 
rapidly, as previously discussed. For the comparisons presented 
in this paper, we have performed the classification for ten 
different samples generated for margins of error equal to 5% 
and 1%, and confidence levels of 95% and 99%. The sample 
sizes are therefore 384, 663, 9581 and 16519. The largest 
samples correspond to only 4% of the possible errors. 

TABLE I.  VALUE OF THE SAMPLE SIZE (N) WITH RESPECT TO THE 
MARGIN OF ERROR E AND THE CONFIDENCE LEVEL (OR T PARAMETER) FOR 

N=4,063,170 AND P=0.5. 

 t = 1.96 
(95% conf.) 

t = 2.5758 
(99% conf.) 

t = 3.0902 
(99.8% conf.) 

e = 5% 385 663 955 
e = 1% 9581 16519 23734 
e = 0.1% 776792 1177857 1503781 

 

IV. RESULT ANALYSIS 
The goal here is not to discuss the robustness of the AES 

implementation, but the conclusions obtained with either a 
complete fault injection campaign or a SFI campaign with the 
four selected sample sizes. 

A. Full Campaign Results 
The results of the complete fault injection campaign are 

summarized in Table 2. These values correspond to the real 
probability for one of the considered errors to be in one of the 
four classes. They have been used as a reference in the other 
experiments. 

TABLE II.  CLASSIFICATION OF ERROR EFFECTS AFTER A COMPLETE 
FAULT INJECTION CAMPAIGN. 

Class detected undetected silent false pos. 
Percentage 46.3 1.9 5.5 46.3 

B. SFI Campaign Results 
The results obtained with the ten smallest samples (n=385) 

are shown in Figure 5. In 38 cases out of 40, the real value is 
within the error margin. This corresponds to the 95% 
confidence level specified for this value of n. The two values 
that are out of the error margin are identified in Figure 5: 
percentage of detected faults for sample S2 and percentage of 
false positives for sample S8. In the first case, the error margin 
indicates a value between 46.9 and 56.9 while the correct value 

is 46.3. In the second case, the error margin indicates a value 
between 46.4 and 56.4 while the correct value is 46.3. In both 
cases, the real value is therefore not so far from the error 
interval. 

In all the other cases, with either an increased confidence 
level or a decreased margin of error, the real value was always 
within the error interval for the four classes. 

(a) Percentage of faults classified as detected 

(b) Percentage of faults classified as undetected 

(c) Percentage of faults classified as silent 

(d) Percentage of faults classified as false positive 

Figure 5.  Results and computed margins of error obtained for the four 
classes with 10 different samples (n=385, N=4,063,170, p=0.5, e=5%, 95% 

confidence). The horizontal lines show the real values, evaluated with the full 
campaign and indicated in Table 2. 
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V. PREVIOUS WORK 
As mentioned in the introduction, up to our knowledge no 

paper has reported similar experiments or has discussed the 
significance of a given number of injected faults without 
assumptions about the results. 

The discussion in [18] is limited to the cases in which the 
studied property must hold for almost 100% of the injected 
faults, and no comparison with exhaustive injections is made. 

In [19], a formula is very briefly introduced to justify a 
drastic reduction in the number of target flip-flops used during 
the experiments (300 instead of 150,000). However, the 
numerical applications in this paper do not match the 
mentioned formula (that does not exactly correspond to the one 
proposed here). Also, time sampling was done independently, 
100 uniform sampling points being chosen without any 
justification (it is mentioned it was "chosen somewhat 
arbitrarily"). Nothing was said about the global margin of error 
and the global confidence level, while 30,000 RTL simulations 
were performed instead of the 150 trillion possible flips. 
Finally, once again, no comparison with exhaustive injections 
was provided. 

Applying our formula to their specific case (with N=150 
trillion) we find that 30,000 injections (i.e. an experimental 
time reduced by 7 orders of magnitude) lead to a 0.57% margin 
of error with 95% confidence level, or to a 0.1% margin of 
error with t=0.3464, i.e. a 27% confidence level, or to a 1% 
margin of error with t=3.4641, i.e. a confidence level of almost 
100%. Depending on the exact goals of the experiment, a 
smaller number of injection experiments may therefore have 
been used with a reasonable margin of error and a reasonable 
confidence level. 

VI. CONCLUSION 
This paper presents a rigorous approach to determine either 

the sample size necessary during a SFI campaign, or the 
margin of error with a given confidence level. The 
experimental results show that it is possible to obtain very 
precise results about the robustness of a circuit while injecting 
only a very small portion of the possible errors. The 
mathematics presented here are not new, but up to our 
knowledge it is the first time such a study is reported in the 
context of SFI. The impact is very strong since the approach 
allows a designer to actually know the margin of error for a 
given SFI campaign while restricting the experimental time to 
the minimum. Two major limitations of current practice are 
therefore addressed at the same time. As illustrated by the 
presented case study, this controlled sampling process is 
particularly important when errors with large multiplicity have 
to be considered since the total number of potential errors 
becomes rapidly huge. This process is also very important in 
order to correctly quantify the robustness of large circuits 
running complex workloads. 

ACKNOWLEDGMENT 
This work has been partially supported by the French 

Research Ministry in the frame of the ASTER project 
(Minalogic). 

REFERENCES 
 

[1] R. Baumann, "Radiation-induced soft errors in advanced semiconductor 
technologies", IEEE transactions of Device and Materials Reliability, 
vol. 5, no. 3, September 2005, pp. 305-316 

[2] H. Bar-El, H. Choukri, D. Naccache, M. Tunstall, C. Whelan, "The 
sorcerer's apprentice guide to fault attacks", Proceedings of the IEEE, 
vol. 94, no. 2, February 2006, pp. 370-382 

[3] R. Leveugle, K. Hadjiat, "Multi-level fault injections in VHDL 
descriptions: alternative approaches and experiments", Journal of 
Electronic Testing: Theory and Applications (JETTA), Kluwer, vol. 19, 
no. 5, October 2003, pp. 559-575 

[4] A. Ammari, R. Leveugle, M. Sonza-Reorda, M. Violante, "Detailed 
comparison of dependability analyses performed at RT and gate levels", 
IEEE Int. Symposium on Defect and Fault Tolerance in VLSI Systems, 
2003, pp. 336-343 

[5] G. C. Cardarilli, F. Kaddour, A. Leandri, M. Ottavi, S. Pontarelli, R. 
Velazco, "Bit-flip injection in processor-based architectures: a case 
study", 8th IEEE International On-Line Testing workshop, Isle of 
Bendor, France, July 8-10, 2002, pp. 117-127 

[6] J. Gracia, J. C. Baraza, D. Gil, P. J. Gil, "Comparison and application of 
different VHDL-based fault injection techniques", IEEE Int. Symposium 
on Defect and Fault Tolerance in VLSI Systems, 2001, pp. 233-241 

[7] L. Berrojo, I. Gonzalez, F. Corno, M. Sonza-Reorda, G. Squillero, L. 
Entrena, C. Lopez, "New techniques for speeding up fault-injection 
campaigns", Design, Automation and Test in Europe Conference 
(DATE), March 4-8, 2002, pp. 847-852 

[8] R. Leveugle, "Fault injection in VHDL descriptions and emulation", 
IEEE Int. Symposium on Defect and Fault Tolerance in VLSI Systems, 
2000, pp. 414-419 

[9] P. Civera, L. Macchiarulo, M. Rebaudengo, M. Sonza Reorda, A. 
Violante, "Exploiting FPGA-based techniques for fault injection 
campaigns on VLSI circuits", IEEE Int. Symposium on Defect and Fault 
Tolerance in VLSI Systems, 2001, pp. 250-258 

[10] P. Vanhauwaert, R. Leveugle, P. Roche, "A flexible SoPC-based fault 
injection environment", 9th IEEE Workshop on Design and Diagnostics 
of Electronic Circuits and Systems (DDECS), Prague, Czech Republic, 
April 18-21, 2006, pp. 192-197 

[11] Berenson Student CD-ROM – 10th edition,  
http://courses.wcupa.edu/rbove/Berenson/10th%20ed%20CD-
ROM%20topics/section8_7.pdf 

[12] R. Johnson, I. Miller, J. Freund, "Probability and Statistics for Engineers 
(7th Edition)", Prentice Hall 

[13] M. Matsumoto, T. Nishimura, "Mersenne twister: a 623-dimensionally 
equidistributed uniform pseudo-random number generator", ACM 
Transactions on Modeling and Computer Simulation (TOMACS), vol. 8, 
no. 1, 2008, pp. 3-30 

[14] P. Maistri, R. Leveugle, "Double-Data-Rate computation as a 
countermeasure against fault analysis", IEEE Transactions on 
Computers, vol. 57, no. 11, November 2008, pp. 1528-1539 

[15] National Institute for Standards and Technology (NIST), “FIPS-197: 
Advanced Encryption Standard (AES)”, Federal Information Processing 
Standards Publications, November 2001 

[16] A. Hodjat, I. Verbauwhede, "Area-Throughput Trade-Offs for Fully 
Pipelined 30 to 70 Gbits/s AES Processors", IEEE Transactions on 
Computers, vol. 55, issue 4, 2006, pp. 366-372 

[17] G. Piret, J.-J. Quisquater, "A Differential Fault Attack Technique against 
SPN Structures, with Application to the AES and KHAZAD", 
Workshop on Cryptographic Hardware and Embedded Systems (CHES 
2003), Springer-Verlag, 2003, pp. 77-88 

[18] F. M. Gonçalves, M. B. Santos, I. C. Teixeira, J. P. Teixeira, "Self-
checking and fault tolerance quality assessment using fault sampling", 
IEEE Int. Symposium on Defect and Fault Tolerance in VLSI Systems, 
2002, pp. 216-224 

[19] H. T. Nguyen, Y. Yagil, N. Seifert, M. Reitsma, "Chip-level soft error 
estimation method", IEEE Transactions of Device and Materials 
Reliability, vol. 5, no. 3, September 2005, pp. 365-381 


	Main
	DATE09
	Front Matter
	Table of Contents
	Author Index



<<
  /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 1.4
  /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




