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Abstract — The paper offers methodology for estimation of
durability indices of the modern integrated circuit
communication network, which has reports about the conducted
tests on non-failure operations and conservability, but has no
data for the durability. The paper describes two approaches,
which apply for generation of basic data and which allow to
receive reliable result, typical for the certain operating
conditions.
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L INTRODUCTION

Durability — object property to keep working capacity
before beginning of limit state, i.e. beginning of the state,
when the object should be sent on repair (medium or capital)
or seized from the maintenance.

Quantitative estimation of durability indices of electro-
radio equipment, particularly gamma-percentile operating life
or minimal operating time leads to formation oa base data and
carrying out of mathematical calculations. For this procedure
has been developed special methodology, which allows by
calculation to estimate quantitative values (pictute 1).

Fig. 1. Methodology of determination by calculation of quantitative values of
durability indices of electro-radio equipment
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II. BASIK DATA GENERATION

For generation of basic data (block Al, fig. 1) is
recommended to use reports about reliability of producer
company about non-failure tests. Example of the title page of
the report is shown on fig. 2.

For all types of electro-radio equipment it is necessary to
determine company and country producer. For this purpose it
is recommended to use electronic resource [2] for task solution
searching Data Sheet. Thereafter can be applied one of two
approaches, which has one feature connected with collection
of basic data. Below is stated description of each approach.

A. Application of final table about tests on non-failure
operations on official websites of producer company.

For consideration of this approach as an example was
selected producer company «Xilinx», which produces
programmable logic device (PLD). Figure 2 shows title page
with the reliability report in the first half of 2015.

Device Reliability Report

First Half 2015

UGL16 (v103.1) September 8, 2015

£ XILINX

Fig. 2. Title page with the reliability report

In the reliability reports are stated data about tests in the
form of total table (fig. 3) or free table on the results of tests
(fig. 4 and 5), which shows type of electro-radio equipment
(Device), time of tests by temperature 125 °C (Equivalent
device hours at Tj = 125 °C), device quantity, fail quantity and
parameters of the tests (temperature of tests Tj = 125 °C).

978-1-4673-8383-7/16/$31.00 ©2016 IEEE
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Actual Device | Equivalent |Failure Rate at

Pevice Hours at Device Hours | 60% CLand

Device Lot Quantity | Fail Quantity Quantity

Ty>125°C | atT;=125°C |T;=55"C(FIT)
XCI5uxxXL 21 0 1145 1713331 2,249,429 5
XCRuxXL 12 0 535 1,074715 1,076,451 1
XC2000 A 12 1] 538 1,059,372 1,062,604 1

Fig. 3. Summary of HTOL Test Results

Actual Device | Equivalent (Failure Rateat
Hours at | Device Hours | 60% CL and
T,>125°C | atT,=125"C |T,=55"C(FIT)

Device

Devices Lot Quantity | Fail Quantity Quantity

Xczcizs 2 ] 90 181,350 181,690
XC2C256 5 1] 223 426,942 428,364
XC2C384 4 0 180 360,990 361,868
XC2C512 1 1] 45 90,090 90,682
KC2000/ A 12 o 538 1,059,372 1,062,604 nrr

Fig. 4. HTOL Test Results of 0.18 um Si Gate CMOS Device

Device Lot Quantity Fail Quantity Device Quantity | Total Device Hours
XC2CH4A 2! 0 83 83,000
XC2Cxxx/A 2 0 a3 83,000

Fig. 5. THB Test Results for Si Gate CMOS Device

By using of the total table (fig. 3) is selected failure rate of
the crystal (A,) equal Failure Rate, measured in FIT - failure
in 109 component hours or one failure in 109 operating time
hours and substituted in the calculation model of failure rate
class «Integrated circuity from the Russian data book
«Nadezhnost' ERI» [6]:

A, =4, K, +2 (1)

corp

Ke) . K pr?
Ao — failure rate of the crystal; K, —temperature coefficient;
Acorp — failure rate of the frame; K, — stiffness coefficient of
service conditions; K, — impact coefficient of production
quality.

Failure rate of the frame A, enters into equation (1)

determines by the model from the Russian data book
«Nadezhnost' ERI IP» [5]:

A =28-107* N8, 2

Kopn

N — pinouts quantity of microcircuit.

For equation (1) temperature coefficient K, determines
from the Russian data book «Nadezhnost' ERI IP» [5]:

E,

. 1 1 ]
8.617-10 [Tj W) 9y ’ (3)

K =0.1-¢e

t

E, — energy of activation from the Russian data book
«Nadezhnost' ERI IP» [5]; T; — crystal temperature.

Fig. 6. Integrated microcircuit type «XC2C128-TQ144»

Inputting in the equation (1) values, obtained under the
models (2) and (3), receives failure rate of integrated
microcircuit type «XC2C128-TQ144» by E,=0.7; N=144; T,
=55°C; K,.= 10, equal: 2,=4.33 - 107 h™".

B. Application of summary table about tests on official
websites of producer company.

If the total table missing in the reliability report (fig. 3) it is
necessary to use data from the summary table about the tests
results (fig. 4 and 5) from which can be received following
information:

e test period (1062604 h.);

e device quantity (538 pc.);

e selection (12 pc.);

e fail quantity (0 wmr.);

e crystal temperature by the tests (125 °C);
e confidence probability (60%).

Using above mentioned parameters and calculation model
from [8], reform on the unit of measurement [h], let’s make
the calculation:

P @)

¥ — value chi-squared distribution by the determined
confidence probability with (2 - f + 2) degree freedom —
quantity of failure; N — general number of tests hours; 4 —
speedup coefficient, determines by the model (5).

i)

E, — energy of activation, determines from the Russian data
book «Nadezhnost' ERI IP» [5]; k — Boltzmann constant; 7;; —
operating temperature, ’K (in our case 328 °K); T}, — limiting
temperature, ’K (in our case 398 °K).

By model (4) calculated 4., using above mentioned data
and receive the value 1, =11 10" h™.

Further using model (1), make calculation of failure rate of
integrated microcircuit type «XC2C128-TQ144» and receive
Je=433107h".
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Using GOST PB 20.57.414 [3] determine gamma-
percentile probability y by the known value of selection (in our
case equal 12 — fig. 3), hence y = 0.9 (fig. 7).

B 09 0,95 0,96 0,97 0,98 0,99 0,995

A, um, 15 30 40 50 80 150 m

Fig. 7. Relation of the volume of selection from the probability of failure-
free operation.

Sometimes is used specified model from the GOST PB
20.57.414 [3]:

;2 100-n-100, (6)
n
n — Volume of selection, pc.
Using model (6) receive y=0.917.

In some technical data (Data sheet) (particularly producer
company «Xilins» [8]) is stated shelf life (for example, 20
years. — fig. 8).

Min Max Units
Tor Data retention 20 - Years

Symbol Description

Fig. 8. Shelf life of integrated microcircuit type «XC2C128-TQ144»

Consequently all basic data, which is necessary for
calculation of durability indices of integrated microcircuit was
received.

III. ESTIMATION OF RESOURCE AND MINIMAL
OPERATING TIME

For realization of block A2 (fig. 1) we will check
correctness of basic data. For this purpose calculate the
gamma-percentile resource 7,, by the model from the GOST
PB 20.57.414 [3]:

n0,9
e

T =243 ths. h., (7

PY=90% —

Ao — failure rate of integrated microcircuit type «XC2C128-
TQ144» (calculation is above).

Let’s calculate shelf life 7,,(xp) by the model 8 in the
values of gamma-percentile operating life (fig. 8):

1—V'}(y=90%

I-v- X y=99.9%

T, 000 (XP) .20-365-24 =350 ths. h., ®)

Value of coefficient of variation electro-radio equipment
(v) for model (8) is calculated by the following form:

l-v-y, T, )

I-v- X y=99.9% T,.

y for yx, is selected independently (based on the task) by the
model , which is stated on figure 9.

MNo ' v, % 1

1 2 3

1 80,00 0,842
2 81,00 0,878
3 82,00 0,915
4 83,00 0,954
5 84,00 0,954
6 85,00 1,036
7 86,00 1,080
3 87,00 1,126
9 88.00 1,175
10 89,00 1,227
11 50,00 1,282
12 91,00 1,341
13 92,00 1.405
14 93,00 1.476
15 94,00 1,555
16 95,00 1,645
17 56,00 1,751
18 97,00 1,881
19 98.00 2,054
20 99,00 2,326
21 99,80 3,080
22 59,585 3,718

Fig. 9. Quantile of the normal distribution

If the value of gamma-percentile operating life 7, and
minimal operating time 7,,, is missing in the Russian data
book Nadezhnost' ERI [6] and Nadezhnost' ERI IP [5],
according to the GOST [4] its relation is equal 2.

For our case v = 0.204 by the model (9). And in further
calculations coefficient of variation is invariable.

Make the re-calculation of gamma-percentile operating life
of electro-radio equipment to the gamma-percentile operating
life (for y = 98%) (Realization of block A3 — fig. 1):

1=v- 7, o5,
Tpf%%(Xp) :—V.Tp.y:90% (Xp) =275 ths. (10)
I_V'Zyzoo%
h.,
1=V ¥, o0
T gy =T 191 ths. ., (11)
' I_V'Zy:%% '

Make calculation of gamma-percentile operating life of
electro-radio equipment for operating mode by the model of
exploitation (realization block A4 —fig. 1):
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T, (work) =

=256
I 1 (12
1 Tpﬁ/:‘)X% Tp.y:‘)X% (XP)
+ -I1
T oom (xp) 18 P

work

Value of complex load factor (Iyaxriu# o) determines
in the data book Nadezhnost' ERI IP [5].

Also calculate the value of mean life and minimal
operating time (by y = 98%) for operating mode by the model
of exploitation:

1
T, (work) = T, work =440 thsh.  (13)
V- X-08%
T, (work) =(1=v- 7, 54,) T, (work) =127 ths.h. (14)

IV. CONCLUSIONS

Suggested in the paper engineering methodology for
estimation of durability indices of modern integrated
microcircuit communication network, having non-failure and
conservability indices, allows to determine durability indices
taking into account well-known model of exploitation
composed of communication network.

The paper shows calculation for the modern integrated
microcircuit  type  «XC2C128-TQ144», unequivocally
confirms correctness of the suggested methodology.

The paper describes 2 approaches, which can be used for
formation of basic data for calculation of durability indices.
Both approaches allows to receive reliable result, which is
particular to the concrete service conditions.

ACKNOWLEDGMENT

The paper was conducted within the framework of
research project «Development of the methods and
methodologies of forecasting of electronic means durability at
all stages of life cycle» (Ne 15-05-0029), which was performed
with the support of the HSE Academic Fund in 2015/2016.

REFERENCES

[1] Debug board XiBoard CoolRunner-II [TQ144] Xilinx. [Electronic
resource]. URL: https://ldm-systems.ru/f/doc/catalog/XB-XC2Cxxx-
TQ144/XB-XC2Cxxx-TQ144.pdf. (access date: 01.02.2016).

[2] Electronic Components Datasheet Search. [Electronic resource]. URL:
http://www.alldatasheet.com/. (access date: 01.02.2016).

[3] State Standard RV 20.57.414-97. Complex quality control system.
Electronic products, quantum electronics and electrical engineering for
military purposes. Methods for assessing compliance with the
requirements for reliability. Moscow, Ministry of Defence of the
Russian Federation, 1997.

[4] State Standard V 20.39.403-81. A comprehensive system of common
technical requirements. Electronic products, quantum electronics and
electrical engineering for military purposes. Requirements for

Reliability. Moscow, Ministry of Defence of the Russian Federation,
1981.

Nadezhnost' ERI IP: spravochnik. - M.: Ministry of Defence of the
Russian Federation, 2006. p. 52.

Nadezhnost' ERI: spravochnik. — M.: Ministry of Defence of the Russian
Federation, 2006. p. 641

Reliability prediction of electronic equipment: Military Handbook. MIL-
HDBK-217F, p. 205, 1991.

Reliability =~ Report  Xilinx. [Electronic ~ resource]. URL:
http://japan.xilinx.com/support/documentation. (access date:
24.09.2015).



	1
	В содержании
	Статья


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


