Technical Datasheet DS45

power light source

L UXE & N

never before possible

L UXEON® Il Emitter

Introduction

LUXEONE® lll is a revolutionary, energy efficient and ultra compact new light
source, combining the lifetime and reliability advantages of Light Emitting
Diodes with the brightness of conventional lighting.

LUXEON lIl'is rated for up to 1400mA operation, delivering increased
lumens per package.

LUXEON Emitters give you total design freedom and unmatched bright-
ness, creating a new world of light.

LUXEON Emitters can be purchased in reels for high volume assembly.
For more information, consult your local Lumileds representative.

For high volume applications, custom LUXEON power light source designs
are available upon request, to meet your specific needs.

PHILIPS

Features

¢ Highest flux per LED family
in the world

+ Very long operating life (up to
100k hours)

+ Available in 5500K white,
green, blue, royal blue, cyan,
red, red-orange, and amber

¢ Lambertian and side emitting
radiation patterns

¢ More energy efficient than

incandescent and most

halogen lamps

Low voltage DC operated

Cool beam, safe to the touch

Instant light (less than 100 ns)

Fully dimmable

No UV

Superior ESD protection

* & & o o o

Typlcal Applications
+ Reading lights (car, bus, aircraft)

+ Portable (flashlight, bicycle)

+ Mini-accent/Uplighters/
Downlighters/Orientation

+ Fiber optic alternative/
Decorative/Entertainment

+ Bollards/Security/Garden

+ Cove/Undershelf/Task

¢ Automotive rear combination
lamps

¢+ Traffic signaling/Beacons/ Rail
crossing and Wayside

¢+ Indoor/Outdoor Commercial
and Residential Architectural

+ Edge-lit signs (Exit, point of sale)

+ | .CD Backlights/Light Guides

LUMILEDS

LIGHT FROM SILICON VALLEY




Mechanical Dimensions
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Notes:

1.The anode side of the device is denoted by a hole in the lead frame. Electrical insulation between the case and the board is
required—slug of device is not electrically neutral. Do not electrically connect either the anode or cathode to the slug.

2.All dimensions are in millimeters.

3. All dimensions without tolerances are for reference only.

Side Emitting
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Notes:

1.The anode side of the device is denoted by a hole in the lead frame. Electrical insulation between the case and the board is
required—slug of device is not electrically neutral. Do not electrically connect either the anode or cathode to the slug.

2.Caution must be used in handling this device to avoid damage to the lens surfaces that will reduce optical efficiency.

3. All dimensions are in millimeters.

4. All dimensions without tolerances are for reference only.
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Flux Characteristics at 700mA, Junction Temperature, T; = 25°C

Table 1.
Minimum Luminous Typical Luminous
Flux (im) or Flux (im) or
Radiometric Radiometric
LUXEON Power (mW) Power (mW) Radiation
Color Emitter D, 2 VS Pattern
White [LXHL-PW09 60.0 65
Green [ XHL-PMO09 51.7 64 Lambertian
Cyan LXHL-PEO9 51.7 64
Blue® [ XHL-PB09 13.9 23
Royal Blue* [XHL-PR09 275 mW 340 mW

White [LXHL-DWO09 51.7 58
Green LXHL-DM09 51.7 58 Side Emitting
Blue® LXHL-DB09 13.9 21

Flux Characteristics at 1000mA, Junction Temperature, T; = 25°C

Table 2.

Typical Luminous Flux (Im)
or Radiometric Power (mW)

LUXEON D,/ Radiation
Color Emitter 1000 mA Pattern
White LXHL-PWO09 80
Green [ XHL-PMO09 80 Lambertian
Cyan L XHL-PEO9 80
Blue® [ XHL-PB09 30

Royal Blue™ [ XHL-PR09 450 mwW

White [ XHL-DWO09 70
Green LXHL-DMO09 70 Side Emitting
Blue® [ XHL-DB09 27

Notes for Tables 1 & 2:

1. Minimum luminous flux or radiometric power performance guaranteed within published operating conditions. Lumileds main-
tains a tolerance of + 10% on flux and power measurements.

2.LUXEON types with even higher luminous flux levels will become available in the future. Please consult your Lumileds
Authorized Distributor or Lumileds sales representative for more information.

3.Typical flux value for 470nm devices. Due to the CIE eye response curve in the short blue wavelength range, the minimum
luminous flux will vary over the Lumileds blue color range. Luminous flux will vary from a typical of 17Im for the 460-465nm
bin to a typical of 30Im for the 475-480 nm bin due to this effect. Although the luminous power efficiency is lower in the short
blue wavelength range, radiometric power efficiency increases as wavelength decreases. For more information, consult the
LUXEON Design Guide, available upon request.

4.Royal Blue product is binned by radiometric power and peak wavelength rather than photometric lumens and dominant
wavelength.
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Flux Characteristics at 1400mA, Junction Temperature, T; = 25°C

Table 3.
Minimum Luminous Typical Luminous
LUXEON Flux (Im) Flux (Im) Radiation
Color Emitter Fy Fy @ Pattern
Red LXHL-PD09 90 140
Red-Orange LXHL-PHO9 120 190 Lambertian
Amber L XHL-PLO9 70 110
Red LXHL-DD09 90 125
Red-Orange LXHL-DH09 120 170 Side Emitting
Amber [ XHL-DLO9 70 100

Notes for Table 3:

1. Minimum luminous flux performance guaranteed within published operating conditions. Lumileds maintains a
tolerance of + 10% on flux measurements.

2.LUXEON types with even higher luminous flux levels will become available in the future. Please consult your Lumileds
Authorized Distributor or Lumileds sales representative for more information.
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Optical Characteristics at 700mA, Junction Temperature, T; = 25°C

Table 4.
Dominant Wavelengtht" Temperature
AD, Cosfficient of Total
Peak Wavelength® AP, Spectral Dominant Included Viewing
or Color Temperature® Half-width®  Wavelength Angle®! Angle®
Radiation CCT (nm) (nm/°C) (degrees) (degrees)
Pattern Color Min. Typ. Max. Ay Ahp/ AT, 00.90v 20 1/2
White 4500K  5500K 10000K — —
Green 520nm  530nm 550nm 35 0.04 160 140
Lambertian Cyan 490nm  505nm 520nm 30 0.04 160 140
Blue 460nm  470nm 490nm 25 0.04 160 140
Royal Blue® 440nm  455nm 460nm 20 0.04 160 140

Optical Characteristics at 700mA, Junction Temperature, T; = 25°C

Continued
Table 5.
Temperature Typical
Dominant Wavelengtht! Coefficient of Total Flux Typical
AD, Spectral Dominant Percent Angle
or Color Temperature® Half-width®  Wavelength within of Peak
Radiation CCT (nm) (nm/°C) first 456° M Intensity @
Pattern Color Min. Typ. Max. Cum @5 Ahp/ AT, Cum @5 Opeak
White 4500K  5500K 10000K — — <15% 75° - 85°
Side Emitting ~ Green 520nm  530nm 550nm 35 0.04 <15% 75° - 85°
Blue 460nm  470nm 490nm 20 0.04 <15% 75° - 85°

Notes: (for Tables 4 & 5)
1. Dominant wavelength is derived from the CIE 1931 Chromaticity diagram and represents the perceived color. Lumileds
maintains a tolerance of + 0.5nm for dominant wavelength measurements.
2. Royal Blue product is binned by radiometric power and peak wavelength rather than photometric lumens and dominant
wavelength. Lumileds maintains a tolerance of
+ 2nm for peak wavelength measurements.
3. CRI (Color Rendering Index) for White product types is 70. CRI for Warm White product type is 90 with typical Rg value of
70. CCT +£5% tester tolerance.
Spectral width at 72 of the peak intensity.
Total angle at which 90% of total luminous flux is captured.
02 is the off axis angle from lamp centerline where the luminous intensity is %2 of the peak value.
Cumulative flux percent within + 45° from optical axis.
Off axis angle from lamp centerline where the luminous intensity reaches the peak value.
. All white, green, cyan, blue and royal blue products built with Indium Gallium Nitride (InGaN).
O Blue and Royal Blue power light sources represented here are IEC825 Class 2 for eye safety.
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Optical Characteristics at 1400mA, Junction Temperature, T; = 25°C

Table 6.
Temperature
Coefficient of Total
Spectral Dominant Included Viewing
Dominant Wavelength™ Half-width®  Wavelength Angle® Anglet
Radiation AD (nm) (nm/°C) (degrees)  (degrees)
Pattern Color Min. Typ. Max. Ao A\py/ AT, O0.90v 20 1/2
Red 620.5nm  627nm 645nm 20 0.05 170 130
Lambertian Red-Orange 613.5nm  617nm  620.5nm 18 0.06 170 130
Amber 584.5nm  590nm 597nm 17 0.09 170 130

Optical Characteristics at 1400mA, Junction Temperature, T; = 25°C,

Continued
Table 7.
Temperature Typical
Coefficient of Total Flux Typical
Spectral Dominant Percent Angle
Dominant Wavelength!™ Half-width®  Wavelength within of Peak
Radiation AD (nm) (nm/°C) first 45° B Intensity ©
Pattern Color Min. Typ. Max. Ak Ahp/ AT, Cum @5 Opeax
Red 620.5nm  627nm 645nm 20 0.05 <30% 75° - 85°
Side Emitting Red-Orange 613.5nm  617nm  620.5nm 18 0.06 <30% 75° - 85°
Amber 584.5nm  590nm 597nm 17 0.09 <30% 75° - 85°

Notes: (for Tables 6 & 7)

1.Dominant wavelength is derived from the CIE 1931 Chromaticity diagram and represents the perceived color. Lumileds
maintains a tolerance of + 0.5nm for dominant wavelength measurements.

2.Spectral width at 2 of the peak intensity.

3.Total angle at which 90% of total luminous flux is captured.

4.9 is the off axis angle from lamp centerline where the luminous intensity is 2 of the peak value.

5.Cumulative flux percent within + 45° from optical axis.

6. Off axis angle from lamp centerline where the luminous intensity reaches the peak value.

7.All red, red-orange and amber products built with Aluminum Indium Gallium Phosphide (AllnGaP).

LUXEON Il Emitter DS45 (3/06) 6



Electrical Characteristics at 700mA, Junction Temperature, T; = 25°C

Table 8.
Temperature
Coefficient of Thermal
Forward Resistance,
Forward Voltage Vi 1 Dynamic Voltage® Junction
W) Resistance® (mV/°C) to Case
Color Min. Typ. Max. Q) Rp AVE/ AT, (C/W) Re, ¢
White 3.03 3.70 4.47 0.8 -2.0 13
Green 3.03 3.70 4.47 0.8 -2.0 13
Cyan 3.03 3.70 4.47 0.8 -2.0 13
Blue 3.03 3.70 4.47 0.8 -2.0 13
Royal Blue 3.03 3.70 4.47 0.8 -2.0 13

Notes for Table 8:

1.Lumileds maintains a tolerance of + 0.06V on forward voltage measurements.

2.Dynamic resistance is the inverse of the slope in linear forward voltage model for LEDs. See Figures 3a and 3b.
3.Measured between 25°C < T; < 110°C at Iz = 700mA.

Electrical Characteristics at 1000mA, Junction Temperature, T; = 25°C

Table 9.
Typical Forward Voltage
Ve (V)

Color 1000 mA
White 3.90
Green 3.90
Cyan 3.90
Blue 3.90
Royal Blue 3.90

Notes for Table 9:
1.Lumileds maintains a tolerance of + 0.06V on forward voltage measurements.
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Electrical Characteristics at 1400mA, Junction Temperature, T, = 25°C

Table 10.
Temperature
Coefficient of Thermal
Forward Resistance,
Dynamic Voltage® Junction
Forward Voltage Vg (V)™ Resistance® (mV/°C) to Case
Color Min. Typ. Max. Q) Rp AVE/ AT, (C/W) Re, ¢
Red 2.31 2.95 3.51 0.7 -2.0 6
Red-Orange 2.31 2.95 3.51 0.7 -2.0 6
Amber 2.31 2.95 3.51 0.7 -2.0 6

Notes for Table 10:

1.Lumileds maintains a tolerance of + 0.06V on forward voltage measurements.

2.Dynamic resistance is the inverse of the slope in linear forward voltage model for LEDs. See Figure 3.
3.Measured between 25°C < T, < 110°C at Ir = 1400mA.

Absolute Maximum Ratings

Table 11.
White/Green/ Red/
Cyan/Blue/ Red-Orange/
Parameter Royal Blue Amber
DC Forward Current (mA)!" 1000 1540
Peak Pulsed Forward Current (mA) 1000 2200
Average Forward Current (mA) 1000 1400
LED Junction Temperature (°C) 135 135
Storage Temperature (°C) -40 to +120 -40 to +120
Soldering Temperature (°C)? 260 for 260 for
5 seconds max 5 seconds max
ESD Sensitivity © +16,000V HBM +16,000V HBM

Notes for Table 11:

1.Proper current derating must be observed to maintain junction temperature below the maximum. For more
information, consult the Luxeon Design Guide, available upon request.

2.Measured at leads, during lead soldering and slug attach, body temperature must not exceed 120°C. Luxeon Emitters cannot
be soldered by general IR or Vapor-phase reflow, nor by wave soldering. Lead soldering is limited to selective heating of the
leads, such as by hot-bar reflow, fiber focussed IR, or hand soldering. The package back plane (slug) may not be attached by
soldering, but rather with a thermally conductive adhesive. Electrical insulation between the slug and the board is required.
Please consult Lumileds' Application Brief AB10 on Luxeon Emitter Assembly Information for further details on assembly
methods.

3.LEDs are not designed to be driven in reverse bias. Please consult Lumileds' Application Brief AB11 for further information.
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Wavelength Characteristics, T, = 25°C
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Figure 1a. Relative Intensity vs. Wavelength
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Figure 1b. White Color Spectrum of Typical 5500K CCT Part, Integrated Measurement.
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Light Output Characteristics
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Figure 2. Relative Light Output vs. Junction Temperature
for White, Green, Cyan, Blue and Royal Blue.
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Figure 3. Relative Light Output vs. Junction Temperature
or Red, Red-Orange and Amber.
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Forward Current Characteristics, T; = 25°C

Note:

Driving these high power devices at currents less than the test conditions may produce unpredictable results and may be subject
to variation in performance. Pulse width modulation (PWM) is recommended for dimming effects.
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Figure 4. Forward Current vs. Forward Voltage for White,
Green, Cyan, Blue, and Royal Blue.
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Figure 5. Forward Current vs. Forward Voltage for Red,
Red-Orange and Amber.
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Forward Current Characteristics, T; = 25°C, Continued

Note:
Driving these high power devices at currents less than the test conditions may produce unpredictable results and may be subject
to variation in performance. Pulse width modulation (PWM) is recommended for dimming effects.
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Figure 6. Relative Luminous Flux vs. Forward Current for White,
Green, Cyan, Blue, and Royal Blue at T; = 25°C maintained.
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Figure 7. Relative Luminous Flux vs. Forward Current for Red,
Red-Orange and Amber at T, = 25°C maintained.
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Current Derating Curves
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Figure 8. Maximum Forward Current vs. Ambient Temperature.

Derating based on T yax = 135°C for White, Green, Cyan, Blue, and Royal Blue. Since LUXEON IIl may be driven at up to 1000mA,
derating curves may not be applicable for all operating conditions.
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Figure 9. Maximum Forward Current vs. Ambient Temperature
derating based on T yax = 135°C for Red, Red-Orange, and Amber.
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Typical Lambertian Representative Spatial Radiation Pattern

Note:
For more detailed technical information regarding LUXEON radiation patterns, please consult your Lumileds Authorized
Distributor or Lumileds sales representative.
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Figure 10. Typical Representative Spatial Radiation Pattern
for LUXEON Emitter White, Green, Cyan, Blue and Royal Blue.
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Figure 11. Typical Representative Spatial Radiation Pattern
for LUXEON Lambertian Emitter Red, Red-Orange and Amber.
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Typical Side Emitting Representative Spatial Radiation Pattern

Side Emitting Radiation Pattern
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Figure 12. Typical Representative Spatial Radiation Pattern
for LUXEON Emitter White, Green and Blue.
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Figure 13. Typical Representative Spatial Radiation Pattern
for LUXEON Emitter Red, Red-Orange and Amber.

Average Lumen Maintenance Characteristics

Lifetime for solid-state lighting devices (LEDs) is typically defined in terms of lumen maintenance-the percentage of

initial light output remaining after a specified period of time. Lumileds projects that white, green, cyan, blue, and royal blue
LUXEON Il products will deliver, on average, 70% lumen maintenance at 50,000 hours of operation at a 700 mA forward current
or 50% lumen maintenance at 20,000 hours of operation at a 1000 mA forward current. Lumileds projects that red, red-orange,
and amber LUXEON IIl products will deliver, on average 50% lumen maintenance at 20,000 hours of operation at a 1400 mA
forward current. This performance is based on independent test data, Lumileds historical data from tests run on similar material
systems, and internal LUXEON reliability testing. This projection is based on constant current operation with junction temperature
maintained at or below 90°C. Observation of design limits included in this data sheet is required in order to achieve this
projected lumen maintenance.
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Notes:

Emitter Reel Packaging

COVER TAPE
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Figure 14. Reel dimensions and orientation.
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Figure 15. Tape dimensions for Lambertian and
Side Emitting radiation pattern.

1.LUXEON emitters should be picked up by the body (not the lens) during placement. The inner diameter of the pick-up collet
should be greater than or equal to 6.5 mm. Please consult Lumileds' Application Brief AB10 on LUXEON Emitter assembly
information for further details on assembly methods.

2.Drawings not to scale.

3. All dimensions are in millimeters.

4. All dimensions without tolerances are for reference only.
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PHILIPS

Company Information

LUXEONE® is developed, manufactured and marketed by

Philips Lumileds Lighting Company. Philips Lumileds is a world-class
supplier of Light Emitting Diodes (LEDs) producing billions of LEDs
annually. Philips Lumileds is a fully integrated supplier, producing core
LED material in all three base colors (Red, Green, Blue) and White.
Philips Lumileds has R&D centers in San Jose, California and in

The Netherlands and production capabilities in San Jose and Penang,
Malaysia. Founded in 1999, Philips Lumileds is the high-flux LED
technology leader and is dedicated to bridging the gap between
solid-state LED technology and the lighting world. Philips Lumileds
technology, LEDs and systems are enabling new applications and
markets in the lighting world.

©2006 Philips Lumileds Lighting Company. All rights reserved. Product specifications are subject to
change without notice. Luxeon is a registered trademark of the Philips Lumileds Lighting Company in
the United States and other countries.

LUMILEDS

LIGHT FROM SILICON VALLEY

Philips Lumileds may make process or
materials changes affecting the perform-
ance or other characteristics of our
products. These products supplied after
such changes will continue to meet
published specifications, but may not
be identical to products supplied as
samples or under prior orders.

™M

LUMILEDS &'
FUTURE ELECTRONICS y/l‘

WWW.LUXEON.COM
WWW.LUMILEDSFUTURE.COM

FOR TECHNICAL ASSISTANCE OR THE
LOCATION OF YOUR NEAREST SALES
OFFICE CONTACT ANY OF THE
FOLLOWING:

NORTH AMERICA:
+1 888 589 3662 OR

ASKLUXEON(@FUTUREELECTRONICS.COM

EUROPE:
OO 800 443 88 873 OR

LUXEON. EUROPE(@FUTUREELECTRONICS.COM

ASIA:
800 5864 5337 OR

I_UMILEDS4ASIA@FUTUREELECTRONICS,COM





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /2PeasCommercialBreak
    /2PeasGiggle
    /2PeasJustPlainLittle
    /2PeasLooseKurls
    /2PeasNaturallyKurly
    /2PeasRibbons
    /2PeasThinkSmall
    /AbadiMT-CondensedLight
    /AcademyEngravedLetPlain
    /AccentDotWriter
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Alba
    /AlbaMatter
    /AlbaSuper
    /Algerian
    /AndaleMonoIPA
    /Angelina
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Ashley
    /BabyKruffy
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BermudaLP-Squiggle
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlueprintRegularSWFTE
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /Brandywine
    /BritannicBold
    /Broadway
    /BroadwayBT-Regular
    /BrushScrD
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /CandyCaneUnregistered
    /Castellar
    /CataneoBT-Regular
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chaparral-Display
    /Chick
    /Chiller-Regular
    /CityBlueprint
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Croobie
    /CurlzMT
    /Cutout
    /DalmationByZane
    /DisneyPrint
    /DisneySimple
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EdwardianScriptITC
    /EKAdorable
    /EKBliss
    /EKBlossom
    /EKBungalow
    /EKButterfly
    /EKButtons
    /EKDaydream
    /EKFairy
    /EKGeneric
    /EKGumdrops
    /EKImaginary
    /EKLaughter
    /EKLollipops
    /EKMemo
    /EKPennyCandy
    /EKPeriwinkle
    /EKPriceless
    /EKSavannah
    /EKSummer
    /EKSunflowers
    /EKTypewriter
    /EKWhimsy
    /EKWhirly
    /EKWish
    /EKWonderful
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /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
    /EuroRoman
    /EuroRomanOblique
    /EurostileBold
    /EurostileRegular
    /Fat
    /FelixTitlingMT
    /FencesPlain
    /FinelineMacro
    /FinelineMicro
    /FirstCrush
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Freshbot
    /Frosty
    /Funhouse
    /GabrielBoldItalicSWFTE
    /GabrielBoldSWFTE
    /GabrielCondensedItalicSWFTE
    /GabrielCondensedRegularSWFTE
    /GabrielExtendedItalicSWFTE
    /GabrielExtendedRegularSWFTE
    /GabrielItalicSWFTE
    /GabrielRegularSWFTE
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GDT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GirlsareWeird
    /GlooGun
    /GloucesterMT-ExtraCondensed
    /GothicE
    /GothicG
    /GothicI
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Greek
    /GreekC
    /GreekS
    /GreymantleMVB
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Hebrew
    /Helvetica
    /Helvetica-Bold
    /Helvetica-Light
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-BoldOutline
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinExt
    /HelveticaNeue-ThinExtObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HobbyHeadline
    /HolidayPiBT-Regular
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCPEUR
    /ISOCPEURItalic
    /ISOCT
    /ISOCT2
    /ISOCT3
    /ISOCTEUR
    /ISOCTEURItalic
    /Italic
    /ItalicC
    /ItalicT
    /JeffreyPrintJL
    /Jenkinsv20
    /Jenkinsv20Thik
    /JokermanLetPlain
    /Jokerman-Regular
    /Jokewood
    /JuiceITC-Regular
    /Kartika
    /KFFunFont
    /Khaki-Two
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /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
    /Lyonesse
    /Magneto-Bold
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /Mangal-Regular
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mickey
    /MicrosoftSansSerif
    /MilanoLet
    /Minnie
    /MisterEarlBT-Regular
    /Mistral
    /MMVariableA
    /Modern-Regular
    /Mojo
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Myriad-Tilt
    /NAILED
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusRomNo9T-Bold
    /NimbusRomNo9T-BoldItal
    /NimbusRomNo9T-Regu
    /NimbusRomNo9T-ReguItal
    /NimbusSanT-Bold
    /NimbusSanT-BoldCond
    /NimbusSanT-BoldItal
    /NimbusSanT-Regu
    /NimbusSanT-ReguCond
    /NimbusSanT-ReguItal
    /NimbusScript-Regular
    /Nyx
    /OCRA-Alternate
    /OCRAExtended
    /OCR-AII
    /OCRBMT
    /OldDreadfulNo7BT-Regular
    /OldEnglishTextMT
    /OneStrokeScriptLetPlain
    /Onyx
    /Ouch
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PanRoman
    /Papyrus-Regular
    /Parchment-Regular
    /ParkAvenueBT-Regular
    /Peanuts
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /Pompeia-Inline
    /Pooh
    /Poornut
    /PoorRichard-Regular
    /Porkys
    /PorkysHeavy
    /PortCredit
    /PortCreditBold
    /Postino-Italic
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /PussycatSassy
    /PussycatSnickers
    /QuickType
    /QuickType-Bold
    /QuickTypeCondensed
    /QuickTypeCondensed-Bold
    /QuickTypeCondensed-Italic
    /QuickTypeII
    /QuickTypeII-Bold
    /QuickTypeIICondensed
    /QuickTypeIICondensed-Bold
    /QuickTypeIICondensed-Italic
    /QuickTypeII-Italic
    /QuickTypeIIMono
    /QuickTypeIIPi
    /QuickType-Italic
    /QuickTypeMono
    /QuickTypePi
    /Raavi
    /RageItalic
    /RageItalicLetPlain
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeMediaCenter-Regular
    /SegoeMediaCenter-Semibold
    /ShowcardGothic-Reg
    /Shruti
    /Shuriken-Boy
    /Simplex
    /SimSun
    /SmudgerAltsLetPlain
    /SmudgerLetPlain
    /SnapITC-Regular
    /SpumoniLP
    /Square721BT-Roman
    /Staccato222BT-Regular
    /Stencil
    /StylusBT
    /SuperFrench
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolMT
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /Technic
    /TechnicBold
    /TechnicLite
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TheRealFont
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TITUSCyberbitBasic
    /TopSecretCondensedObliqueSWFTE
    /TopSecretCondensedRegularSWFTE
    /TopSecretExtendedObliqueSWFTE
    /TopSecretExtendedRegularSWFTE
    /TopSecretObliqueSWFTE
    /TopSecretRegularSWFTE
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Trubble
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /Txt
    /UniversalMath1BT-Regular
    /UniversityRomanAltsLetPlain
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /Vrinda
    /WBXScrawl
    /Webdings
    /WeltronUrban
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WrinklecutCondensedObliqueSWFTE
    /WrinklecutCondensedRegularSWFTE
    /WrinklecutExtendedObliqueSWFTE
    /WrinklecutExtendedRegularSWFTE
    /WrinklecutObliqueSWFTE
    /WrinklecutRegularSWFTE
    /ZenonBoldItalicSWFTE
    /ZenonBoldSWFTE
    /ZenonCondensedItalicSWFTE
    /ZenonCondensedRegularSWFTE
    /ZenonExtendedItalicSWFTE
    /ZenonExtendedRegularSWFTE
    /ZenonItalicSWFTE
    /ZenonRegularSWFTE
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


