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Abstract— Asynchronous design techniques are gaining
attention in the scientific community for their ability to cope
with current technologies’ problems that the synchronous
paradigm may fail to cope with. In fact, fully synchronous
SoCs may soon become unfeasible to build. Among multiple
asynchronous design styles, the quasi delay insensitive (QDI)
stands out for its robustness to delay variations. When
coupled to DI codes like m-of-n and to four-phase handshake
protocols, the QDI style produces the dominant asynchronous
template currently in use. This paper evaluates the use of the
Return-to-One 4-phase handshake protocol on Delay-
Insensitive Minterm Synthesis (DIMS) logic blocks. Results
point that this protocol leads to significant reductions on
power consumption when compared to classic Return-to-Zero
protocols. No extra hardware is required by the evaluated
protocol, as the only required modification is that OR gates
are replaced by AND gates, adding no extra delay to the
resulting circuit.

Keywords- asynchronous design; low power; m-of-n; return-
to-one; QDI; delay-insensitive codes; DIMS.

L INTRODUCTION

Asynchronous design techniques are becoming common
in very large scale integration (VLSI) circuits. In fact,
according to the ITRS in its 2011 edition [1], a key
challenge in modern IC design is the distribution of a single
clock signal throughout the chip to control the whole circuit.
Therefore, a shift on VLSI design paradigm seems
inevitable.

The Quasi Delay Insensitive (QDI) design style is
attractive for the design of asynchronous circuits for many
reasons, but especially for enabling simple timing closure
and analysis [2]. Designing with QDI requires the use of
delay insensitive (DI) codes [3]. Albeit a wide variety of
such codes exist, just a few are practical in CMOS design
[2]. Currently, the class of m-of-n codes is used with
predominance. Specific codes used very often are the dual-
rail (or 1-of-2 for each data bit) code and the 1-0f-4 code for
each pair of data bits. It is necessary to select a handshake
protocol and a code to define an asynchronous design style,
producing an asynchronous template. Such templates may
substitute the synchronous design template. The most
popular asynchronous handshake protocol is the 4-phase,
due to its reduced design complexity and robustness.

This work presents the results of a study that managed to
reduce the power consumption of DI Minterm Synthesis
(DIMS) logic blocks [4] based on m-of-n DI codes [2], [3]
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and [4]. Obtaining this reduction depends on a slight change
in the handshake protocol only. Moreover, the change adds
no design complexity and implies no loss of performance.
Results were obtained through simulations for a 65nm
CMOS technology.

II.

A digital circuit is synchronous if its design implies the
use of a single clock signal controlling all circuit events.
Otherwise it is called non-synchronous. As a special case, a
digital circuit is asynchronous when no clock signal is used
to control any sequencing of events. These employ explicit
handshaking among their components to synchronize,
communicate and operate [4]. The resulting behavior is
similar to a synchronous system where registers are clocked
only when and where necessary. Characterizing an
asynchronous design style requires: (i) the choice of a delay
model, (ii) a handshaking protocol, and (iii) a set of basic
devices. Each of these is explored in the rest of this Section.

ASYNCHRONOUS CIRCUITS CONCEPTS

The most robust and restrictive delay model is the DI
model [2] [3] [4], which operates correctly regardless of
gate and wire delay values. Unfortunately, this class is too
restrictive. The addition of an assumption on wire delays in
some carefully selected forks enables to define the QDI
class. Here, signal transitions must occur nominally at the
same time only at each end point of the mentioned forks.
QDI circuits are, currently, the most used asynchronous
class [2].

In QDI circuits, data is encoded through DI codes, to
guarantee their robustness to delay variations. The most
used DI codes belong to the m-of-n class [2] [3] [4]. These
consist of all n-bit code words where exactly m bits are at
logic ‘1’ and all other (n-m) bits are at logic ‘0’. In circuits
that use m-of-n codes, the request signal to communicate
data is computed from the data itself and, therefore, requires
extra hardware for detection. Circuits used to compute
request signals are usually called validity detectors. A
specific case of m-of-n code is the dual-rail (DR) code or 1-
of-2. This code uses two wires to represent an information
bit, which are here called d.t and d.f. When multi-bit
representations are necessary, each bit may be represented
as two wires d.t and d.f carrying DR code words. This
multi-bit representation is itself a DI code.

Regardless of the data encoding scheme, handshake
protocols can be classified in 2-phase or 4-phase
handshaking, as discussed in detail in [4]. The first is often



based on wire transitions identifying data values, while 4-
phase handshaking usually assumes that wires logic level
combinations define data values and transitions are required
for synchronization. Usually, 2-phase protocols enable
faster speeds but consume more hardware than 4-phase
protocols. This occurs because the latter requires that each
data transmission be followed by a return to a fixed state,
where all wires have the same value (the so-called spacer),
increasing the time to propagate data values but
significantly reducing control complexity. Indeed, 4-phase
protocols are currently the most used.

When DR codes are associated to the 4-phase handshake
protocol, all communications start with all wires at a
predefined value (usually logic ‘0°), called spacer. Next,
after each valid value is acknowledged by a receiver, all
wires must return to the spacer. Figure 1 (a) shows an
example of data transmission with this protocol, where its
typical values are represented according to Figure 1 (b). In
the displayed waveform, the first propagated value is a logic
‘0’, encoded by d.t=0 and d.f=1. After the value is
acknowledged by a low-to-high transition in the ack signal,
a spacer is issued, represented in this case by d.t=0 and
d.f=0. Next, the acknowledge signal switches to logic ‘0’,
the spacer, and a new transmission can initiate. The sending
of any DR code word when employing a 4-phase protocol
requires a spacer. In this way, the transmission of each bit of
data occurs between two spacers, as showed in Figure 1 (a).

To synchronize data transmissions, asynchronous
circuits using m-of-n codes require devices other than
ordinary logic gates and flip-flops available in current
commercial standard cell libraries. These include e.g.
asynchronous registers, event fork, join and merge devices
[4]. Although most of these may be built from logic gates
this is often inefficient. A fundamental device that enables
to build such elements more effectively is the C-element. Its
importance comes from the fact that C-elements operate as
event synchronizers. Figure 1 depicts the truth table in (c)
and shows the state diagram for a basic 2 input C-element in
(d). Its output may only switch when all inputs are at the
same logic value. When inputs A and B are equal, the output
Q assumes this same value. However, when the inputs are
different, the output keeps the previous logic value at the
output. This enables ordering the occurrence of events.

III.

A recent work, presented in [5], demonstrated that using
a RTO protocol, in contrast to the classic RTZ [4], leads to
substantial savings on the static power consumed by C-
Elements in an asynchronous QDI circuit using 4-phase
protocol and m-of-n codes. Other works that mention the use
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of this protocol do not employ the technique for
performance sake. In these works, it is used to achieve
robust cryptographic hardware.

In [6], the authors propose a dual-spacer protocol, where
each data value is between two different spacers: the classic
all-Os spacer and an all-1s spacer. According to [6], the
single spacer scheme proved to fall short in balancing the
switching activity between rails, which leads to a
cryptographic core vulnerable to side-channel analyses, like
power and electromagnetic attacks. Results showed high
robustness to these attacks can be obtained by using the
dual-spacer scheme. The drawback is the increased
overhead in area and power consumption. In [7], a similar
work was conducted. Authors present results measured in a
prototype AES cryptographic core designed with standard
EDA tools, which employ the same dual-spacer technique.
Results show that the technique provides high robustness to
attacks and a high cost in circuit area. Similarly, in [8]
authors use the all-1s encoding to represent an alarm state to
obtain a balanced implementation.

To implement Boolean functions without losing the DI
property, different templates can be employed for
asynchronous circuits in general and specifically for 4-phase
DR circuits. One of the most used, due to its simplicity, is
the DIMS [4] and [9]. In this approach, all minterms of the
input variables are generated by C-elements and are then
combined through ORs to perform a given function, similar
to two-level logic implementations used e.g. in PLAs.
Figure 2 presents the implementation of some 2-input
combinational logic gates in 4-phase DR RTZ DIMS: an
OR, an XOR and an AND.

In these gates, all minterms are generated by C-
elements, and the outputs are computed through typical OR
gates. The absence of data is represented by a spacer in all
input and output bits. Table I shows the behavior of the 4-
phase DR RTZ DIMS logic blocks presented in Figure 2.
Accordingly, a spacer in “A” and “B” generates spacers in
the outputs of all blocks. These outputs will only switch
when there is valid data in both “A” and “B” bits. In RTZ
circuits, typical OR gates are required to detect logical 1s in
the internal nodes.

To implement similar DIMS blocks, assuming the RTO
protocol, the typical OR gates must be replaced by AND
gates and the logical values are represented as the
complement of logical values of RTZ. For instance, let d.t
and d.f be the two wires used to represent a 4-phase DR
value. When this value is at logical 0, for the RTZ protocol,
d.t is at logical 0 and d.f at logical 1. However, for the RTO
protocol, d.¢ is at logical 1 and d.f at logical 0.

Figure 1.

Value dt | d.f A B Qi
Spacer 0 0 0 0 0
Logic 0 0 1 0 1 Qi
Logic 1 1 0 1 0 Qi1
Invalid 1 1 1 1 1
(b) (c) (d)

(a) 4-phase DR data transmission; (b) typical 4-phase DR wire encoding; (c) behavioral description of a basic C-Element truth table and its state

diagram (d), where the order of values inside states is ABQi.
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Figure 2. An OR (a), an XOR (b) and an AND (c) 4-phase DR RTZ
DIMS gates.

Figure 3 shows the modification of the gates of Figure 2
for the RTO protocol. Again, all minterms are generated by
C-elements. Outputs are, however, computed by AND
gates. That is due to the fact that in RTO circuits the spacer
is represented by all wires at logical 1 and, in conversely to
the RTZ protocol, Os are the logic levels that identify valid
data, rather than 1s.

TABLEL  TRUTH TABLE FOR THE 4-PHASE DR RTZ DIMS LOGIC
BLOCKS DESCRIBED IN FIGURE 2.

At | Af | Bt | Bf | ORt | ORf | XORt | XORf | ANDt | ANDf
O[O0 |0]|O 0 0 0 0 0 0
O(1(10]1 0 1 0 1 0 1
o110 1 0 1 0 0 1
11001 1 0 1 0 0 1
11010 1 0 0 1 1 0

The modified behavior of the gates appears in Table II.
In RTO circuits, typical AND gates detect logical Os in
internal nodes, instead of the OR gates present in the RTZ
protocol. In addition to the reduced static power in C-
Elements, reported in [5], it is expected that, RTO DIMS
logic blocks present lower dynamic power consumption as
well, in comparison to RTZ DIMS logic blocks. This is due
to the fact that the stack of PMOS transistors, present in
typical OR gates, is avoided, because, in AND gates, series
combinations of transistors appear in the NMOS region,
where transistors are smaller and present less parasitics.

Bt At Bf Af Bt Af Bf }At Bt At Bf Af Bt Af Bf

At Bt At Bf Af Bt Af Bf }
|

N11 |N10 |NO1

(@)
Figure 3. An OR (a), an XOR (b) and an AND (c) 4-phase DR RTO

DIMS gates.
TABLE II. TRUTH TABLE FOR THE 4-PHASE DR RTO DIMS LOGIC
BLOCKS DESCRIBED IN FIGURE 3.

At | Af | Bt | Bf | ORt | ORf | XORt | XORf | ANDt | ANDf
1 1 1 1 1 1 1 1 1 1

1 0 110 1 0 1 0 1 0

1 0|0/ 1 0 1 0 1 1 0

0 1 110 0 1 0 1 1 0

0 1 01 0 1 1 0 0 1
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For simplicity sake and without loss of generality with
regard to any other m-of-n code, this paper assumes the use
of DR codes, those where each bit value uses a 1-0f-2 code.

IV. EXPERIMENTS AND RESULTS

The RTO and RTZ 4-phase DR DIMS gates presented in
Figure 2 and Figure 3 were implemented and simulated for
three different versions of static C-Elements (Martin,
Sutherland and van Berkel) [10] in the 65nm
STMicroelectronics CMOS technology. In this way, it is
possible not only to verify the systematic reduction on
power consumption achieved through the RTO protocol on
C-Elements, but also the effect of using AND gates instead
of OR gates to implement their functionality.

The simulated scenario employed C-Elements with a
same driving capability. These were designed according to
the flow proposed in [11]. The gates AND/OR, employed to
generate the RTO and RTZ blocks, respectively, also had
the same driving capability, to perform a fair comparison.
The output load in all pins was fixed at 10fF and the input
slope in all pins at 33ps. In this way, the delay of all circuits
is normalized to a fixed value, to allow comparing the
power consumption obtained with each DIMS block. All
results presented here were obtained through SPICE
simulation after physical layout extraction and are based in
general purpose standard threshold transistors, for a typical
fabrication process operating at 25C and 1V.

Static and dynamic power consumption characterization
took place after defining a same output propagation delay
for all logic blocks. The current necessary to compute valid
data and spacers (directly proportional to dynamic power)
and the static power required to store valid data and spacers
were measured for each combination of logic function,
protocol and static C-Element implementation. Table III
summarizes the obtained results.

As the table shows, for the Martin C-Element, the RTO
protocol proved to be very advantageous, in terms of the
current required to compute values and spacers. In
comparison to the RTZ protocol, savings of up to 17% and
19% were obtained for computing valid data and spacers,
respectively. Savings are more modest when it comes to
store a spacer, up to 7%. However, RTO proved to be more
expensive in terms of storing valid data, a cost of roughly
10%. The van Berkel C-Element also proved to benefit from
the RTO protocol in terms of the current required to drive
output values, up to 9%. For propagating spacers, savings of
up to 15% were obtained for the RTO protocol. However,
gains are much more expressive when it comes to storing a
spacer, up to 28%. Storing valid data also proved to be more
expensive in this C-Element when employing the RTO
protocol, roughly 3%. The Sutherland C-Element presented
the biggest economy in terms of current required to
propagate values and spacers in the RTO protocol, at least
44% and up to 48% less than the one required by RTZ.
Static power consumption was also beneficial for storing
spacers, roughly 13%, and worse to store valid data, roughly
4%, when comparing RTO to RTZ.



Albeit all cases presented worse static power
consumption, when storing a valid data value for the RTO
protocol, this is not very significant, because, usually, DIMS
logic blocks keep valid values for short periods of time.
However, gains in the current required to drive valid values
and spacers are very expressive, because they will reflect in
savings in the computation of each bit of a complex logic
block. Additionally, the savings in terms of static power
when keeping a spacer are quite relevant for DIMS-based
asynchronous circuits. This is due to the fact that these
circuits are only active when and where required. When the
circuit is active, some blocks are computing and some
blocks are quiescent. This means that even when the circuit
is operating, a portion of its DIMS logic blocks will have
spacers on their outputs, reducing the static power
consumption at system level. As coping with the challenged
imposed by new technologies in terms of power
consumption is increasingly difficult [12], employing the
technique proposed in this work can prove to be very
helpful in future embedded system applications.

TABLE III.  SIMULATION RESULTS FOR THE RTO AND RTZ 4-PHASE DR
DIMS OR, XOR AND AND. CURR. DATA AND CURR. SPACER STAND FOR
CURRENT DRAWN TO COMPUTE VALID DATA AND SPACER, RESPECTIVELY.

ST. DATA AND ST. SPACER STAND FOR THE STATIC POWER REQUIRED TO
STORE VALID DATA AND SPACER, RESPECTIVELY

OR Curr. Data|Curr. Spacer| St. Data |St. Spacer

RTZ | 12.371fA| 12.410fA [0.178 uW| 0.170 pW

Martin RTO | 10.335fA| 10.142fA [0.197 uw| 0.158 pW
Savings 16% 18% -10% 7%

RTZ [ 12.012fA| 12.015fA [0.148 uW| 0.147 pW

Sutherland) RTO | 6.429fA 6.300fA  [0.152 pw| 0.126 pW
Savings| 46% 48% -3% 14%

RTZ |10.736 fA| 10.910 fA [0.217 yW| 0.182 yW

van Berkel| RTO | 9.767fA | 9.313fA [0.221 pw| 0.131 yW
Savings 9% 15% -2% 28%

XOR Curr. Data|Curr. Spacer| St. Data |St. Spacer

RTZ | 12.254 fA| 12.296 fA [0.207 uW| 0.198 pW

Martin RTO | 10.159fA| 9.934fA [0.231 uw|0.186 pW
Savings 17% 19% -10% 6%

RTZ | 12.251fA| 12.257 fA [0.177 uW| 0.176 pW

Sutherland) RTO | 6.904fA | 6.744fA 0.186 uW| 0.154 pW
Savings| 44% 45% -5% 12%

RTZ [10.959fA| 11.136 fA [0.246 uW| 0.211 pW

van Berkel| RTO | 10.222fA| 9.736fA [0.255 pw| 0.158 uwW
Savings 7% 13% -4% 25%

AND Curr. DatalCurr. Spacer| St. Data |St. Spacer

RTZ | 12.372fA| 12.410fA [0.177 uW| 0.170 pW

Martin RTO | 10.336 fA| 10.142 fA [0.197 uw| 0.158 pW
Savings 16% 18% -10% 7%

RTZ [12.011fA| 12.014 fA [0.148 uW| 0.147 pW

Sutherland) RTO | 6.426 fA | 6.297 fA 0.152 uW| 0.126 pW
Savings| 46% 48% -3% 14%

RTZ |10.739fA| 10.913fA [0.217 yW| 0.182 yW

van Berkel| RTO | 9.774fA | 9.319fA [0.221 pW| 0.131 pW
Savings 9% 15% -2% 28%

V.  CONCLUSIONS

This work evaluated the use of a method to reduce the
power consumption of 4-phase m-of-n DIMS blocks of
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asynchronous circuits. The results display power savings in
terms of storing spacers and computing data. The only cost
is a slight increase in the static power consumption when
storing valid data. However, this represents a small cost in a
practical asynchronous circuit, especially when compared
with the gains obtained for the static power consumption
when storing a spacer.

All presented results were obtained through electrical
simulations in a 65nm CMOS technology with previously
designed components validated after physical layout
extraction. C-elements are basic blocks in asynchronous
circuit design and represent up to 60% of the total area
required by standard cells in a complex module. In addition,
in more advanced nodes like 45nm and 28nm, power
savings in asynchronous modules are expected to be even
larger. Future work includes different benchmark circuits
that employ m-of-n RTO DIMS blocks, in order to identify
where they are more critical and how to achieve greater total
power reductions using the RTO protocol. Another future
work is associating RTO with other m-of-n codes and
evaluating the resulting implementations.

ACKNOWLEDGEMENTS

This work is partially supported by the CAPES-
PROSUP and FAPERGS (under grants 11/0455-5 and
11/1445-0). Ney Calazans acknowledges CNPq support
under grant 310864/2011-9. Authors acknowledge support
granted by the INCT-SEC, process no. 573963/2008-8.
Matheus Moreira acknowledges UNISC support.

REFERENCES

ITRS, “Design Section”, 2011, available at http:/www.itrs.net.

W. J. Bainbridge, W. B. Toms, D. A. Edwards, and S. B. Furber.
“Delay-insensitive, point-to-point interconnect using m-of-n codes”.
In: ASYNC'03, 2003, pp. 132- 140.

T. Verhoeff. Delay-insensitive codes- an overview. Distributed
Computing, vol. 3(1), 1988, pp. 1-8.

J. Sparse and S. B. Furber. “Principles of asynchronous circuit
design — a systems perspective”. Kluwer Academic Publishers,
Boston, 2001, 360 p.

M. Moreira, R. Guazzelli and N. Calazans. “Return-to-One Protocol
for Reducing Static Power in C-Elements of QDI Circuits
Employing m-of-n Codes”. In: SBCCI’12, 2012 6p.

W. Cilio, M. Linder, C. Porter, J. Di, S. Smith, and D. Thompson.
“Side-channel attack mitigation using dual-spacer dual-rail delay-
insensitive logic (D3L)”. In: SoutheastCon’10, 2010, pp. 471-474.

J. Murphy and A. Yakovlev. “An alternating spacer AES crypto-
processor”. In: ISSCC’06, 2006, pp. 126-129.

S. Moore, R. Anderson, R. Mullins, G. Taylor, J. J. A. Fournier.
“Balanced self-checking asynchronous logic for smart card
applications”. Microproc. and Microsys., vol. 27, 2003, pp. 421-430.

(1]
(2]

[3]
(4]

[3]

(el

(7]
(8]

[91 A. J. Martin. “Formal program transformations for VLSI circuit
synthesis”. In: Formal Development of Programs and Proofs, E. W.

Dijkstra, Editor, Addison-Wesley, 1989, pp. 59-80.

M. T. Moreira, B. S. Oliveira, F. G. Moraes, and N. L. V. Calazans.
“Impact of C-elements in asynchronous circuits”. In: ISQED'12,
2012, pp. 438-444.

M. T. Moreira, B. S. Oliveira, J. J. H. Pontes, F. G. Moraes, and N.
L. V. Calazans. “Adapting a C-element Design Flow for Low
Power”. In: ICECS'11, 2011, pp. 45-48.

N. Ekekwe. “Power dissipation and interconnect noise challenges in
nanometer CMOS technologies”. IEEE Potentials, vol. 29(3), 2010,
pp. 26-31.

[10]

(1]

[12]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


