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OSTAR®-Lighting — Customer Benefits

High flexibility:
¢ Different brightness levels due to availability of four and six chip version
¢ Available without lens for use with own optics

Designed for use with secondary optics due to
e White color using chip level conversion
e True lambertian radiation characteristics

High packing density possible due to hexagonal shape

High luminous intensity: Brightest white Power LED with up to 1000 Im @ 1000 mA
Higher efficiency than standard halogen lamps

High reliability due to long product life time (up to 50 000 hours)
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OSTAR®-Lighting — Customer Benefits

Sapphire-Power LED
(generic)
volume emitter
top or bottom contacts

Tt

=)

Side emission

Thinfilm Technology

surface emitter

top and bottom contacts

>97 %
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OSTAR®-Lighting — Features

Hexagonal shape with holes for precise adjustment of external optics

Integrated primary lens with lambertian beam shape increases light output by 40%
Chips are connected in series

Low thermal resistance < 4 K/W

High ESD protection: > 2 kV

Color temperature:
e 4500 - 7000 K (daylight white)
e 2800 - 4200 K (warm white)

Recommended assembly: Screws or spring types

Electrical connection:

e Soldering of wires on solder pads
e Spring types

Lead (Pb) free — RoHS compliant
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OSTAR®-Lighting — Technical Data

Type Color Description Typ. Brightness Typ. Power Start of Mass
@ 6500K Production

LE UW E3B" 6500 K 6 LED dies, 130° lens 730 Im @ 700 mA Done
daylight white

Type Color Description Typ. Brightness Typ. Power Start of Mass
(@)]0[0]0]:¢ Production

LE W E2A 4 LED dies, without lens 280 Im @ 700 mA 10W Done
LEWE2B"  4500-7000K 4 LED dies, 130° lens 410 Im @ 700 mA 10W Done
LEwWE3A  daylightwhite ) Ep gies, withoutlens 430 Im @ 700 mA 15 W Done
LE W E3B" 6 LED dies, 130° lens 600 Im @ 700 mA 15 W Done
@ 3000K Production
LE CW E2A 4 LED dies, withoutlens 210 Im @ 700 mA 10W Done
LE CW E2B" 2800-4200K 4 LED dies, 130° lens 310 Im @ 700 mA 10w Done
LECWE3A  Wamwhite g Ep gies, withoutlens 330 Im @ 700 mA 15 W Done
LE CW E3B" 6 LED dies, 130° lens 450 Im @ 700 mA 15 W Done

) With silicone lens: Samples and datasheets available
Benefit of silicone lens: Long lifetime and high temperature stability
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OSTAR®-Lighting with 4 chips

Optical characteristics
e Typ.280Im @ 700 mA without lens
e Typ.410Im @ 700 mA with lens

Electrical control
e Chips are connected in series

e Uf_. =116V @ 700 mA per OSTAR®
e Uf,,=14V @ 700 mA per OSTAR®
e Uf_ =16.4V @ 700 mA per OSTAR®

Electrical connection
e Soldering of wires on solder pads
e  Spring types

LE W E2B
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OSTAR®-Lighting with 6 chips

Optical characteristics
e Typ.430 Im @ 700 mA without lens
e Typ.600Im @ 700 mA with lens

Electrical control LE W E3A
e Chips are connected in series

e Uf . =174V @ 700 mA per OSTAR®
o Uf,,=20.8V @ 700 mA per OSTAR®
e Uf ,=245V @ 700 mA per OSTAR®

Electrical connection
e Soldering of wires on solder pads
e  Spring types

LE W E3B

OSTAR-Lighting Technical Presentation | February 2007 | OS LED AE | | RM Opto Semiconductors OS RAM



AGENDA | FEATURES | ACCESSORIES | CCT | DESIGN EXAMPLE | THERMAL | ASSEMBLY | DRIVERS | STANDARDS

OSTAR®-Lighting — Features

Typical U-l characteristics

OSTAR®-Lighting 4 Chip
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OSTAR®-Lighting — Features

Typical U-l characteristics

OSTAR®-Lighting 6 Chip
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OSTAR®-Lighting with 6 chips

OHLD1GGY

Radiation characteristics: Lambertian
emitter of 120° full angle without lens

Radiation characteristics with 150° lens for
OSTAR®-Lighting with 4 chips and 6 chips

\

Secondary optics:
e For individual beam pattern accessory lenses can be used.

e The primary lens can be damaged by pressure during operation. Therefore it is
recommended to avoid a form fit between primary lens and secondary optics.
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OSTAR®-Lighting — Features

lluminance

LEWE2A LEWESA LEWE2B LEWE3B

256ix  380ix A @1.73m 280 416ix A @3.73m

B4ix 95 @ 3.46m 70ix 104ix @ 7.46m
m 1.0m m 1.0m

28 42Mx @5.2m 3 461 @ 11.2m

x 1.5m 1.5m
@ 6.9m 18Ix 26ix @ 14.9m
2.0m 2.0m
_wo _600 _300 09 300 600 mo _1 W° _75° _500 _250 oo 250 500 750 1000
OSTAR®-Lighting without lens OSTAR®-Lighting with lens

e llluminance for OSTAR®-Lighting without lens and with 150° primary lens for typical
luminous flux

e The diagram shows the illuminance for 0° (on axis).

e The circular area is defined by the viewing angle of 150° (luminous intensity v/ 2 @
150° viewing angle).
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OSTAR®-Lighting — Accessory Lenses

LEDIL www.ledil.com

LEDILSTAR lens can be screwed, glued or clamped. It is
recommended to fix the OSTAR®-Lighting separately.

LEDILSTAR-S Spot Max?mum digmeter: 35 mm
M height: 24.7
e LEWE2A/LEWE3A £6° . oomumbeight 2.7 mm S
e LEWE2B/LEWE3B:+8° / —iewen -
L Il
0,3 1 \

Angle []]
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OSTAR®-Lighting — Accessory Lenses

LEDIL www.ledil.com

LEDILSTAR-W Wide / \\ —tewezs ||
o LEWE2A/LE W E3A: + 16° s I\
o LEWE2B/LE W E3B: + 18° o // \

~
_—

o ¢
)
.

\
/,
| A/ \\\
o / | \\\x;

9 -8 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90
Angle []

o
-

Color homogeneity

Due to the chip level coating technology the OSTAR®-Lighting with LEDILSTAR lens
provides a very uniform white color distribution.

Please take into account the glass transition point of the LEDILSTAR lens material for
the application design, particularly with regard to the forward current and the resulting
junction temperature.
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OSTAR®-Lighting — Accessory Lenses

Fraen www.fraensrl.com

Reflectors shows a central spot and peripheral spilled light with
a sharp cut-off.

FRC-N1-OE2B-0 Narrow Beam Maximum diameter: 34.5 mm
e LEWE2A /LE W E3A y Maximum height: 15.5 mm
— Central spot: + 3° 1 —LEWER
— Cut-off -+ 55° 0.9 LEWE3B |
e LEWE2B/LE W E3B 08 |
— Central spot: + 6° 07

— Cut-off :+ 55°
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OSTAR®-Lighting — Accessory Lenses

Fraen www.fraensrl.com

I I
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LE W E3B
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Efficiency
The reflectors with OSTAR®-Lighting show a very good efficiency of about 90%.
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OSTAR®-Lighting — Accessory Lenses

llluminance
FRC - N1 FRC - M1
LEWE2A LEWE3A LEWE2B LEWE3B LEWE2A LEW E3A LEWE2B LEWE3B
7760Ix __ 11640ix 10864ix _16296ix 1920ix  2880ix 2688Ix __4032ix
0.5m 0.5m
480bx  720Ix 672ix  1008ix
1.0m 1.0m
213Ix  320ix 448Ix
1.5m 1.5m
120ix _ 180ix 252Ix
2.0n1/ 2.0m
60° 30° +14 0° +13 30° 60°
OSTAR®-Lighting without lens OSTAR®-Lighting with lens

e llluminance for OSTAR®-Lighting without lens and with 150° primary lens for typical
luminous flux

e llluminance for both OSTAR®-Lighting types with Fraen reflectors FRC-N1 and FRC-
M1

e The diagram shows the illuminance for 0° (on axis).
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OSTAR®-Lighting — Correlated Color Temperature

Correlated color temperature

Available color groups: 6K — 8L
Correlated color temperature: 7000 K — 4500 K

0,430

0,390 4

Planck

0,350 A curve

0,310 ~

0,270

0,230 T T T T T T
0,280 0,295 0,310 0,325 0,340 0,355 0,370
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OSTAR®-Lighting — Design Examples

gy
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OSTAR®-Lighting — Design Example

Pendant luminaire
e 3 OSTAR®-Lighting with 4 chips (LE W E2B) used

e Typ. 410 Im @ 700 mA per OSTAR® O
e = Luminaire with approx. 1200 Im @ 700mA !

Pendant luminaire

Brightness from measurement
Mean value of 730 Ix in 0.75 m with three OSTAR®s and primary optics
(Minimum brightness requirement for interior workplaces according to EN 12464-1)

Dimensions of pendant luminaire
e Diameter of the lamp: 64 cm
e Aluminum ring with 60 mm width and 4 mm thickness
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OSTAR®-Lighting — Design Example

Size of required heat sink
A heat sink needs to be used in order not to exceed the maximum junction temperature.

Thermal resistance between junction and ambient

AT
th,Heatsink —
P

OSTAR

Rth,JB +R +R

th,Interface

Rinus = 4.2 KIW

Rin interface = 0-1 KIW  Thermal resistance of interface material (Thermal grease)

Temperature difference between junction and ambient

AT [K] = TJ,max - Tambient - TSafety-Factor
Ty max = 119°C

T from datasheet

J,max

° Bezeichnung Symbol Werte Einheit
= Parameter Symbol Values Unit
Safety-Factor
— o Sperrschichttemperatur 1 115 °C
Tambient 25 C Junction temperature
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OSTAR®-Lighting — Design Example

Dissipated power
l; =700 mA Vi@ 700 mMA =14V

Postar = Vsl =14V -0.7A =9.8W

AT
Rth,Heatsink - P— - Rth,JB - Rth,lnterface
OSTAR
115°C -25°C-10°C K K K
Rth,Heatsink = 9 8W _42W_01W:386W

A heat sink with a theoretical Ry, = 3.86 K/W is required to keep the junction temperature
below the maximum allowed value.

— For design with sufficient space: use an appropriate heat sink
— For flat designs: use the housing of the luminaire as heat sink, material e.g. Aluminum
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OSTAR®-Lighting — Design Example

Size of flat Aluminum plate as heat sink
Aluminum is used as housing and heat sink for the luminaire.

Rough approximation
The size A of the Aluminum plate can be estimated by the following approximation.

1

Rinns = Aa a=7Wm2K' typ. convection coefficient for free convection

1 1

4 A: =
Rpps -0 3.86K.7

=0.037m? (A: size of the Aluminum plate)

W
m?K

3 OSTAR®s used - size of Aluminum plate for luminaire A = 1110 cm?
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OSTAR®-Lighting — Thermal Management

How to measure the board temperature?

Temperature (degCh
= 63336

IR Measuring Area
Heat Sink Temperature T,g

M3 Screw
Mounting Torque: 0.56 Nm

53742

IR Measuring Area 14168

Board Temperature Tgg,q

34584

=35 4=

IR Measuring Area Thermal offset between the NTC temperature and the
NTC Temperature Ty board temperature: Ry, g yrc = 0.25 K/W.

Calculation of the board temperature
TnTe: measured temperature on the NTC pad

TB = TNTC T Rth,B—NTC ) IDOSTAR
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OSTAR®-Lighting — Thermal Management

Thermal Interface Materials — Electrical Conductive Type

“ Thermal Grease Kerafol 90/15 eGRAF Hitherm 005

Power Dissipation

> 93 W 9.35 W 9.35 W 9.35 W
D
Board TeTmperat“re 796 °C 77.7°C 76.1°C 78.9°C
B
Heat S'”kTT e 65.8 °C 67.9°C 67.9°C 66.7 °C
HS
Temperature Difference o c 0 o
AT=T T 13.8°C 9.8°C 82°C 12.2°C
Temperature Difference 3 o o o
1.5 °C/W 1.0 °C/W 0.9 °C/W 1.3 °CIW

AT/Py = (Tg — Tys)/Pp
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OSTAR®-Lighting — Thermal Management

Thermal Interface Materials — Electrical Isolating Type

| none | Kerafol 86/255 Kerafol 85/20 | Bergquist SilPad 800

Power Dissipation

> 93 W 93 W 93 W 925 W
D
Board TeTmperat“re 796 °C 82.0 °C 80.6 °C 86.5°C
B
Heat S'”kTT emperature 65.8 °C 68.2°C 66.9 °C 68.3°C
HS
Temperature Difference o ® ® °
o 13.8°C 13.8°C 13.7°C 1.82.2°C
Temperature Difference o o a ®
1.5 °C/W 1.5 °C/W 1.5 °C/W 2.0 °C/W

AT/Py = (Tg — Tys)/Pp
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OSTAR®-Lighting — Assembly

Assembly possibilities

Class | Luminaire According IEC standard (e.g. Clamps, Adhesive)

Class Il Luminaire According IEC standard (e.g. Clamps, Adhesive)

Class Il Luminaire M3 screws with a maximum torque of 0.8 Nm and additional thermal conductive adhesive;
typical contact pressure in the range of 0.35 MPa

Mounting with
M3 screws
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OSTAR®-Lighting — Assembly

For contacting the following recommendation is given with use of
¢ lead free solder
e wire and solder pad tin-plated

AWG 18 ~0.8 mm (flexible wire) 3.2 mm (Chisel) 250°C / 350°C 16 sec/ 6 sec
AWG 20 ~0.5 mm (flexible wire) 3.2 mm (Chisel) 250°C / 350°C 14 sec/ 5 sec
AWG 22 ~0.3 mm (flexible wire) 3.2 mm (Chisel) 250°C / 350°C 9sec/ 3 sec
Wire type Diameter Solder Tip Temperature Solder Time
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OSTAR®-Lighting — Driver Recommendations

OSRAM www.osram.com

Type Voltage Current # OSTAR @ | = 700mA

OT 35/200-240/700%) Vin = 200 - 240V AC
Vout < 50V | =700 mA 3x 2x

OT 18/200-240/700 DIM *) Vin = 200 - 240V AC
Vout < 25V | =700 mA 1x 1x

OT 9/200-240/350 Vin =200 - 240V AC
Vout = 1.8 - 25V | =350 mA 1x 1x

OT 9/100-120/350E Vin =100 - 120V AC
Vout = 1.8 — 25V | =350 mA 1x 1x

OT 9/10-24/350 DIM Vin =10 - 24V DC

Vout = 0 — 24.5V DC | =350 mA 1x 1x

*) Under development
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OSTAR®-Lighting — Driver Recommendations

National www.national.com

Current

LM3478 Vin =2.97 - 40V DC
Vout = 1.24 - 36V
LM5000 Vin =3.1-40V DC
Vout = 3.1 - 80V
LM5010 Vin=8-75V DC
Vout = 2.5 - 60V
LM5021 Vin =90 - 270 AC

Vout =12 - 270V

OSTAR-Lighting Technical Presentation | February 2007 | OS LED AE | | RM

I=1A 2x

| =2A 4x

I=1A 3x
(max. 80 % duty cycle)

I=1A 15x
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# OSTAR @ | = 700mA

1x
3x
2X

10x
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OSTAR®-Lighting — Driver Recommendations

STMicroelectronics www.st.com

Type Voltage Current # OSTAR @ | = 700mA

AC/DC VIPer 22A Vin = 90 - 265V
Vout =5 - 18V | =700 mA 1x ---
VIPer 53A Vin = 82 - 265V
Vout = 5 - 40V I=1A 2x 1x
L6562 (L6565) Vin = 82 - 265V
Vout =12 -270 V [=1A 15x 10x
DC/DC L4976D Vin = 8 - 55V
Vout = 0.5 - 50V I=1A 2x 1x
L5970D Vin =4.4 - 36V
Vout = 0.5 - 35V I=1A 2x 1x
L6902D Vin = 8 - 36V
Vout = 1.235 - 34V I=1A 1x 1x
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OSTAR®-Lighting — Driver Recommendations

Supertex www.supertex.com

Type Voltage Current # OSTAR @ | = 700mA

HV9910 Vin = 8-450V DC / 8-265V AC
Vout < Vin | =2A 24x 16x
HV9931 Vin = 8-450V DC / 8-265V AC
Vout >3V I=1A 12x 8x
HV9930 Vin = 8-200V DC
Vout > Vin or Vout < Vin I=1A 12x 8x
HV9911 Vin = 9-250V DC
Vout > Vin I =2A 24x 16x
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OSTAR®-Lighting — Driver Recommendations

Texas Instruments www.tl.com

Type Voltage Current # OSTAR @ | = 700mA

TPS40200 Vin =4.5-52V DC /
Vout = 0.7-46V I=3A 2x 1x
TPS5430 Vin = 5.5-36V
Vout = 4.75-31V | =3A 1x 1x
UCC3813 Vin = 85-265V AC
Vout = 4-400V I=1A 23x 15x
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OSTAR®-Lighting — Luminaire Standards

Luminaires of different classes according IEC 60598-1
(protection against electric shock)

How to build a luminaire?

Please refer to IEC 60598 -1! The values and test requirements given in this brochure
are a simplified extract of the relevant standards and give a rough survey. For correct
design and testing, the relevant standards shall be consulted.

General comments

Luminaries have to be designed in that way, that live parts are not accessible. Live
parts are conductors with a voltage level of more than 34V peak and more than 2mA
DC current measured between the part concerned and earth.

- Class | luminaire Class Il luminaire Class Il luminaire

Definition Luminaire where the protection is achieved Luminaire where protection is achieved by < Luminaire in which protection against

of by basic insulation plus connection of the  basic insulation plus supplementary or electric shock relies on supply at safety
classes  accessible conductive parts to the reinforced (double) insulation, no protective  extra-low voltage (SELV: < 25V r.m.s.
protective (earthing) conductor. earth (accessible metal parts must not be acc. to IEC 61347-2-13 in prep.)
or become live). + Luminaire with independent control gear

» No protective earthing

Symbol |:|

For best heat transfer of the OSTAR® class Ill luminaire is recommended!
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OSTAR®-Lighting — Luminaire Standards

Class | — General requirements

¢ Protective earthing

e Basic insulation covers

e Electrical strength

e Creepage distance and clearance

e Electrical strength for basic insulation necessary of at least 2U + 1000V
(U: working voltage)

e Creepage distance and clearance between live parts and protective earthing depends
on working voltage (see IEC 60598-1)

e |nsulation resistance has to be 2 MOhm. clearance
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OSTAR®-Lighting — Luminaire Standards

Class | — Creepage distance and clearance

The diagram shows creepage distance and clearance at different working voltages, that
must be fulfilled between

e Live parts / current-carrying parts of different polarity
e Live parts / current-carrying parts and the mounting surface
e Live parts / current-carrying parts and metal parts of the luminaire

Working voltage is the total voltage of OSTAR®s in series!
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OSTAR®-Lighting — Luminaire Standards

Consequence of class | luminaire for OSTAR®-Lighting

® OSTAR® does not fulfill basic insulation:
— electrical strength of 2U + 1000V
— creepage distance of > 1.2mm for U > 25V

— Metal Core PCB of OSTAR® must not be directly connected with metal parts of
luminaire

— Electrically insulating thermal interface material necessary
- Increased thermal resistance of the system

© No voltage limit for OSTAR® in series (creepage distance and clearance have to be
considered)
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Block diagram of class | luminaire with OSTAR®-Lighting
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OSTAR®-Lighting — Luminaire Standards

Class Il luminaire — General requirements

¢ No protective earthing allowed

e Basic insulation with electrical strength of 2U + 1000V and a supplementary insulation
of 2U + 1750V necessary OR

e Reinforced insulation of 4U + 2750V necessary

e For working voltages U < 50 V, for complying with creepage distance and clearance
requirements, basic insulation is sufficient. For U > 50V see next page.

¢ Insulation resistance for basic and supplementary insulation has to be 2 MOhm, for
reinforced insulation 4 MOhm.
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Block diagram of class Il luminaire with OSTAR®-Lighting
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OSTAR®-Lighting — Luminaire Standards

Class Il — Creepage distance and clearance

The diagram shows creepage distance and clearance at different working voltages, that
must be fulfilled between

e Live parts / current-carrying parts of different polarity
e Live parts / current-carrying parts and the mounting surface
e Live parts / current-carrying parts and metal parts of the luminaire

Creepage distance and clearance for live parts of different polarity have to fulfill the

basic insulation: see diagram of class | luminaire
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OSTAR®-Lighting — Luminaire Standards

OSTAR®-Lighting — Consequence of class Il luminaire for

OSTAR® fulfilled

Electrical strength of 2U + 1000V no
Supplementary insulation of 2U + 1750V no
Reinforced insulation of 4U + 2750V no
Creepage distance of 21.2mm for U = 25V no

© Metal Core PCB of OSTAR® must not be directly connected with metal parts of
luminaire

— Between Metal Core PCB and housing / heat sink a double (basic plus
supplementary insulation) OR reinforced insulation is necessary

— Electrically insulating thermal interface material necessary
— Increased thermal resistance of the system

© No voltage limit for OSTAR® in series
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OSTAR®-Lighting — Luminaire Standards

Class lll luminaire

General requirements

e Luminaire with input voltage of maximum 25V r.m.s.

No insulation of accessible parts necessary, all parts may be accessible
Electrical strength of basic insulation has to be 500V

Insulation resistance for basic insulation has to be 1 MOhm, tested at 100V

Advantages of class Il luminaire

e No creepage distance and clearance between heat sink and Metal Core PCB of
OSTAR® necessary
— OSTAR® can be mounted directly on the metal housing of the luminaire
- Optimum heat transfer

e Plug and play solution with SELV control gear (IEC 61347-2-13)

— No additional safety requirements (OSTAR® fulfills electrical strength and insulation
resistance of basic insulation)
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OSTAR®-Lighting — Luminaire Standards

Class lll luminaire

Luminaire with independent SELV control gear (< 25V r.m.s.) for LED modules (according
to IEC 61347-2-13)

(Control gear outside of the luminaire!)
- OSTAR® with exposed terminals (all live parts may be accessible)

+ VF OSTAR®- Lighting
Vn = 230V & Control gear -
N SELV MCPCB

| T

Luminaire

Block diagram of class Il luminaire with OSTAR®-Lighting
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OSTAR®-Lighting — Luminaire Standards

Conclusion for luminaire design — Example

Design of interior luminaire with 55°C < T, < 150°C @ | = 700mA for OSTAR® without
lens.

The forward voltage of the OSTAR® decreases with increasing temperature depending on
the application design. In the table below the highest working voltage value corresponds
to the lowest junction temperature.

For other application conditions (T; < 55°C) the table has to be adapted accordingly!

# 4 chip-OSTARSs in series 1 2 3 4 5
Maximum working voltage @ 700mA
for 55°C < T, < 150°C [V] 1495-16.7| 29.9-33.3 | 4485-50 | 59.8-66.7 | 74.75-88.3
Class | luminaire |basic insulation or v
cl v v | v | Clearance distance and
. . |er N creepage have to be
. supplementary insulation o N 3 | v | adapted according to
Class Il luminaire . . . o N diagrams below!
reinforced insulation
cl N N N
Class Il luminaire [SELV cr/cl N - | -
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OSTAR®-Lighting — Luminaire Standards

Conclusion for luminaire design — Example

Design of interior luminaire with 55°C < T, < 150°C @ | = 700mA for OSTAR® without
lens.

The forward voltage of the OSTAR® decreases with increasing temperature depending on
the application design. In the table below the highest working voltage value corresponds
to the lowest junction temperature.

For other application conditions (T; < 55°C) the table has to be adapted accordingly!

# 6 chip-OSTARs in series 1 2 3 4 5
Maximum working voltage @ 700mA ’ 1121 - 12
fOF 550C S TJ S 15000 [V] 2242 = 25 4485 - 50 673 - 75 897 - 00 . - 5
. . . cr N
Class | luminaire |basic insulation o 7 3 |
or J Clearance distance and creepage
supplementary insulation a 7 7 | have to be adapted according to
Class Il luminaire o 7 diagrams below!
reinforced insulation
cl N N
Class Ill luminaire [SELV cr/cl N - - | - | -
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provides constructional creepage distance / clearance of 0.3 mm. For

* OSTAR®

compliance for the luminaire standard the creepage distances / clearances of the graph

above have to be applied.
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OSTAR®-Lighting — Luminaire Standards

Additional* creepage distance and clearance necessary for class Il luminaire

Creepage distance / clearance [mm]

0 25 50 75 100 125 150 175 200 225 250
Working Voltage [V]

Basic and Supplementary Creepage for PTI < 600 Basic and Supplementary Clearance

= = :Reinforced Creepage for PTI < 600 = = :Reinforced Clearance

* OSTAR® provides constructional creepage distance / clearance of 0.3 mm. For
compliance for the luminaire standard the creepage distances / clearances of the graph
above have to be applied.
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OSTAR®-Lighting — Luminaire Standards

Pendant luminaire with 3 OSTAR®-Lighting with 4 chips
(LE W E2B) in series connection
e U; < 50V during operation
¢ No protective earthing
e |Isolated wires, as wires are live parts (U > 34V)
e Use of electrically insulating thermal interface material between OSTAR® and
metal housing of luminaire

Electrical strength of Basic insulation 2U + 1000V Fulfilled by the use of electrically insulating
thermal interface material

Electrical strength of supplementary 2U + 1750V Fulfilled by the use of electrically insulating
insulation thermal interface material

Creepage distance of basic and 1.2mm Fulfilled by the use of electrically insulating
supplementary insulation thermal interface material

- Class |l luminaire
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OSTAR®-Lighting — Luminaire Standards

What requirements have to be fulfilled to get a luminaire of safety class IlI?
e Use an external SELV control gear with output voltage of < 25V

— Use 3 OSTAR®-Lighting in parallel connection
e No electrically insulating interface material necessary

- Class lll Luminaire

What requirements have to be fulfilled to get a luminaire of safety class 1?
¢ Protective earthing necessary

e Use of electrically insulating thermal interface material between OSTAR® and metal
housing of luminaire

Electrical strength of Basic insulation 2U + 1000V Fulfilled by the use of electrically insulating
thermal interface material

Creepage distance of basic and 1.2mm Fulfilled by the use of electrically insulating
supplementary insulation thermal interface material

- Class | luminaire
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Thank you for your attention.
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