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GalleryWhite LED Emitter
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KeyFeatures P Ja® e
e N\

9-die GalleryWhite (CRB8) LED

3 SDCM color bins for CE3D00K

Superior Color Rendering: CRI (B&)R9 98 and R159
Up to 20Watt power dissipatioron compact 7.0mm x 7.0mm footprint
Low Thermal Resistance.8°C/W)

Engineeredceramic package with integrated glass lens
Very high Luminous Flux density

JEDEC Levefdr Moisture Sensitivity Level

Autoclave compliat (JEDEC JESBRRO2C)

Lead(Pb) fee and RoHS compliant

Reflow solderable (up to 6 cycles)

Emitter available on MCPCB (optional)

>y > D> D> > D> D> D> D> D> D>

Full suite of TIR secondary optics family available

Typical Applications

Gallerylighting
Museum lighting
Highend retail ighting

> > > >

Medical surgery lighting

Description

The LZ9-00GW0O0 Gallery White features warm white |ight
wellas i mpressive individual R values (R1-16) in industr
representation and enhances the contrast of retail merchandise, artwork and skin tones, which cannot be obtained

with standard warm white LED emitterh™® e mi t t er |, based on LED Engin’s Luxi
driven up to 20W of power in a compact 7.0mmx7.0mm footprint. It has the industry lowest thermal resistance per
package size, which allows users to drive the emitter with higher cumdrile keeping the junction temperature

low to ensure long operating life.
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PartNumber Options

Base part number
Part number Description

LZ900GWOO-xxxX 9-die emitter GalleryWhite
LA-JAGWOO-XXxXX 9-die emitter GalleryWhite on StatMCPCBn 19 electricalconfiguration
LA-MOGWOO-xxxx  9-die emitter GalleryWhite on Star MCPCiB 3x3 electrical configuration

Bin Kt Option Codes

GW, GalleryWhite (CRI98)

Kit number Min
! flux = Color Bin Ranges Description
suffix Bin

0030 W 3-step MacAdams ellipse full distribution flux;3000K ANSI CCT
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Gallery WhiteCCBins

0.44

0.42

o
= 0.40
[+]

0.38

Planckian Locus,

0.36
0.36

T T T
0.38 0.40 0.42

T
0.44
CIEx

T
0.46

T
0.48

1
0.50

3-step MacAdam ellipse color biptotted on excerpt from the CIE 1931 (29 £hromaticity Diagram.

Gallery White3-Step MacAdam Ellipse C8in Coordinates

Coordinates are listed below in the table.

Nominal ANSI Center Point Major Axis | Minor Axis Ellipse Rotation
CCT (cx, cy) a b Angle( )
3000 (0.4366, 0.4042) 0.00967 0.00399 56.6

LED ENGIN

AN OSRAM BUSINESS
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Luminous Flux Bins

Tablel:
Minimum Maximum
LuminousFlux LuminousFlux
Bin Code [(1 2]9 fl 2169
@ k= 7MmMA™ @ k= 7MmMA™
(Im) (Im)
W 868 1085
X 1085 1357

Notes for Table 1
1. Luminoudflux performance guaranteed within pushed operating conditions. LEDgin maintains a tolerance of + 10% on flux measurements.

Forward VoltageRange per String

Table2:
Minimum Maximum
Forward Voltage Forward Voltage
Bin Code 912(\4 912(\4
@ k= 70mA™? @ k= 70mA™?
(V) (V)
0 9.0 10.8

Notes for Table:
1. LED Engimaintains a tolerance of + 0.04V for forward voltage measurements.
2. Forward Voltage pestring of 3 LED dies in series.

Color Rendering IndeBin

Table 3:
Minimum
Bin Code Color Rendering Index
@ E=700mA
0 95.0
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Absolute Maximum Ratings

LED ENGIN

Tabled:
Parameter Symbol Value Unit
DC Forward Current afE=135°C" Ie 800 mA
DC Forward Current af;L,=150°C" I 700 mA
Peak Pulsed Forward Curréht Iep 1000 mA
Reverse Voltage Vr See Note 3 \Y
Storage Temperature Tstg -40 ~ +150 °C
Junction Temperature T; 150 °C
Soldering Temperatuf® Teol 260 °C
6

Allowable Reflow Cycles

Autoclave Conditiord

121°C at 2 ATM,

100% RH for 168 hours

ESCBensitivity?

> 8,000 V HBM

Class 3B JESDBR&214D

Notes for Tablek:

1.  Maximum DC forward current (per die) is determined by the overall thermal resistance and ambient temperature. Followethéndeigure 10 for current

de-rating.
Pulsefowar d current
LEDs are not designed to be reverse biased.

Autoclave Conditions per JEDEC JE@QR2C.

ounpON

conditions:

Pul se Width < 10msec and

Solder conditions per JEDEC 020c. See Reflow Soldering Profile Figure 3.

An EPA may be adequately protected by ESD controls as outlined in ANSI/ESD S6.1.

Optical Characteristics @c¥ 25°C

Duty

Cycl e

LED Engirecommends taking reasonable precautions towards possible E®Bg®s and handling the L-LBOGWO0in an electrostatic protected area (EPA).

Table5:
Parameter Symbol Typical Unit
Luminous Flux (@* 700mA} d, 1060 Im
Luminous Efficacy (®=350mA) 67 Im/W
Correlated Color Temperature CCT 3000 K
Color Rendering Index (CRI) R, 98
Viewing Anglé 2Q 110 Degrees
Total Included Anglé Gho 135 Degrees
Notes for Tablé:
1. Luminous flix typical value is for @LED diesperating concurrently at rated current.
2. Typical Ra and individual R1 through Ralgies listed in Table 6
3. Viewing Angle is the off axis angle from emitter centerline where the luminous intensity is ¥2 of the peak value.
4.  Total Included Angle is the total angle that includes 90% of the total luminous flux.
Typical CRI (Ra) amadividual R values
Table6:
Ra R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 | R11 | R12 | R13 | R14 | R15| R16
98 98 99 97 98 98 98 98 98 98 99 96 86 98 97 98 96

<

10 %.


mailto:LEDE-Sales@osram.com
http://www.osram.us/ledengin

LED ENGIN

Electrical Characteristics @-F 25°C

Table7:
Parameter Symbol Typical Unit
Forward Voltagger String(@ E= 700mA) Ve 9.7 \%
Temperature Coefficient o
of Forward Voltagéper String) AY LT 6.0 mv/C
Thermal Resistance R G 13 SC/W

(Junction to Case)

IPC/JEDEC Moisture Sensitivity Level

Table8 - IPC/JEDEESIB20 MSL Classification:

SoakRequirements

Floor Life Standard Accelerated
Level Time Conditions Time (hrs) Conditions Time (hrs) Conditions
. < 30°¢«( 168 85°C/
1 Unlimited 85% RH +5/-0 85% RH n/a n/a

Notes
1.  The standard soak time is the sum of the default value of 24 houtsfoe s emi conduct or manufacturer’s exposure ti me
and the floor Iife of maximum time allowed out of the bag at the end user o

Average Lumen Maintenance Projections

Lumen maintenance generally describes Hbility of a lamp to retain its output over time. The useful lifetime for
solid state lighting devices (Power LEDs) is also defined as Lumen Maintenance, with the percentage of the original
light output remaining at a defined time period.

Based oraccderated lifetime testingLED Engiprojects that the LZ Series will deliver, on average, 70% Lumen
Maintenance at 65,000 hours of ogmion at a forward current of00mA per die. This projection is based on
constant current operation with junction tempature maintained at obelow 120C.
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Mechanical Dimensions (mm)
INDEX
MARK Emitter pin layout
24 2322 21 20 19 19 20 2122 23 24 1 Emitter | Emitter .
e by P AT AT . Die Color
o AA 2 channel | pin
29 G2 By 2 chl- | 23,24 |E White
3 17 17 3
4 ) € 16 16, 4 Chl B White
5 J £ 15 15 ¥ 5 -
69 ¢ 14 189 ' 6 Chl + 17,18 | A White
A dle : Ch2- 2,3 G White
7 13 13 12_},&1 109 8 7 -
THERMAL SLUG—/ Ch2 ' White
Ch2 + 14,15 | C White
— ®e2 LENS
1 Ch3- 5,6 D White
40 J_ Ch3 H White
l Ch3+ 11,12 |F White
09 } NC pins: 1, 4,7, 8,9, 10, 13, 16, 19, J
Z 21, 22
SUBSTRATE DNC pinsnone
Figure 1. Package outline drawing. Notes:
NC = Not internally Connected (Electrically isolated)
Notes for Figure 1: DNC = Do Not Connect (Electrically Non isolated)
1. Indexmark indicates case temperature measurement point.
2. Unless otherwise noted, the tolerance = + 0.20 mm.

Recommended Solder Pad Layout (mm) -233’:’_ _<_%_E§+17

ax I o !
P1.00X4=4.00 Ch2 | & X

ax 121 P1.00 !

006 02020 TTTTTTTTTTEETT

- 20x1.21

e,
——40¥ RO.20

b 4.65

Note
1.
2.

W "
/,‘/ S (NOTE: THIS LAND 15 NOT
4% RO.1 % % % “~__ ON TOP METAL LAYER,
BUT ON SOLID LAYER IN
"PEDESTAL" BOARD

DESIGN)

Fgure 2a: Recommended solder pad layoutdnode, cathode, and thermal pad.

for Figure 2a:

Unless otherwise noted, the tolerance = + 0.20 mm.

LEDEngnecommends the use of pedestal MCPCB’' s which all ow tMGEGPCRE Buch t er
MCPCB technology eliminates the high thermal resistance dielectric layer that standard MCPCB technologies usenithieetwetter thermal slug and the
metal core of the MCPCB, thus lowering the overall system thermal resistance.

LED Engin recommendsay sample monitoringo screenfor solder voids underneath the emitter thermal slug. The total area covered by salittr should
be less than 20% of the total emitter thermal slug area. Excessive solder voids will increase the emitter to MCPCB stetame i@nd may lead to higher
failure rates due to thermal over stress.

t her mal
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Recommended Solder Mask Layout (mm)
L 4%
PL1.00X4=4. 00
4x 1.10
F1.00
1 | 19
o Fulf il | A Pl g iy |
| ] ‘' 1 i i J—
H : / 20X 0.80
4% - - .
1.10 / - 0% 110
’ [~ - 40 RO.20
7.50f :
¥
::__ -
lﬁ__
o’ y
] | ! 1 1 1 :\"‘-,_‘_ ';':?4.35
Far i i F. | i i |
i [7 50l - 13
1/.30]
Figure 2b: Recommended solder mask opening (hatched area) for anode, cathode, and thermal pad.
Note for Figure 2b:
1. Unless otherwise noted, the tolerance = + 0.20 mm.
Recommended 8mil Stencil Apertures Layout (mm)
L a4
PL.00K4=4.00
r P 1.00
4x 0.99 1
1 | 19
A 7 TITEE,
. RN RR RS RN B 208058
4x Y, = % e
0.949 - e | 20X 1.09
- - ™— 40X RD.10
—— — [7.45]
s T
SN 1 1 1 ’
v 22 2 ’\\\_ '
RO.10 7 13 Da.3a
| | —
{/-49]
Figure 2c Recommende8mil stertil aperturedayoutfor anode, cathode, and thermal pad.
Note for Figure 2c
1. Unless otherwise noted, the tolerance = + 0.20 mm.
COPYRIGHT © BIED ENGIMLL RIGHTS RESERVED. LZ900GWO002.4-11/09/2018)
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Reflow Soldering Profile

300
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Peak Temp.
S— 235-255C
o -«
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o Soaking Zone Reflow Zone
= <2.5 C/Sec §£0 misumax.) time above 217 C
o 100 - ) 60-90 sec. typical (90 sec max)
| 40-70 sec. typical
o Pre-heating Zone s
50 1 (2.0-4.0 min. max.)
0
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Time (sec.)

Figure3: Reflowsoldering pofile for lead free soldering

TypicalRadiation Pattern

Relative Intensity (%)
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Figured: Typicatepresentativespatial radiationpattern.
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Typical Relative Spectral Power Distribution
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Figure5: Typical elative pectralpower vswavelength @ d= 25°C

Typical Relative Light Outpudver Forward Current
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Figure 6 Typical relative light output vs. forward current @T25°C.
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Typical Normalized Radiant Flux over Temperature

Relatiive Light Output (%)

Delta Cx, Delta Cy

110
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0.0000 -
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-0.0400
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Case TemperaturedC)
Figure 7 Typical relative light output vs. case temperature.
TypicalChromaticity CoordinatesShift overForward Current
= Delta_Cx
=== Delta_Cy
- aen an an an ab an a» e B P g — = = o

0 100 200 300 400 500 600 700 800

|- Forward Current (mA)

Figure8: Typicathromaticity coordinateshift vs.forward current
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TypicalChromaticity Coordinateshift overTemperature‘
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Figure 9 Typicathromaticity coordinateshift vs.Case temperature

Typical Forward/oltageCharacteristicper String
1000

800 -

600 -

400 -

|- Forward Current (mA)

200 -

7.0 8.0 9.0 10.0 11.0
Ve - Forward Voltage (V)

FigurelO: Typical forward current vs. forward voltég@ T=25°C.

Note for Figure 10
1.  Forward Voltage per string of 3 LED dies connected in series.

12
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Current Derating

100C
280C
3
S700 [T
ated)
060C K\\\\\
c
8 \
=
’§4OC
>
R ;. = 4°C/W ,///l
20C - R,,=5C/W
R ;A = 6°C/W
0 |
0 25 50 75 100 125 15C

Maximum Ambient Temperaturg°C)

Figurell: Maximum forward current vs. ambient temperature based ggak= 150°C.

Notesfor Figure 11

1.  Maximum arrent assumes that al LED dice are operating concurrently at the same current.
2. R @:[Junction to Cas&hermal Resistance] fthe LZ900GWOO is typicallyl.3°C/W.
3. R@[ Junction to Ambi en tc+ T REaselAmbieet FHersnal Rasistange]. = RO

13


mailto:LEDE-Sales@osram.com
http://www.osram.us/ledengin

LED ENGIN

.I
AN OSRAM BUSIN

Emitter Tape and Reel Specifications (mm)
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WITH TAPE WITH TAPE COVER TAPE

Figure 12 Emitter carrier tape specifications (mm).

COVERTAPE

@13 mm

POCKET TAPE

LEADER LENGTH
60 EMPTY POCKETS

@330 mm

Figure 13 Emitter Reel specifications (mm).
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LZ9 MCPCBamily

Emitter + MCPCB

Part number Type ofMCPCB Diameter Thermal Resistance Typical ¥ Typical
LZ9JIXXXXX 1-channel 19.9 1.3+0.2=15 29.1 700

LZ9Mxxxxx  3-channel 19.9 1.3+0.2=15 9.7/ ch 700/ ch

15
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L Z9JIXXXXX

1 channel, Standard Star MCPCB (1R8nensions (mm)

6X
3.2 EQ 5P,

. T
7 JLEDENGmK/\
18.5
/ — =z ZERO OHM
{ * JUMPERS—
. \

!
\

0 19.00 B.C.

27
T D62 )
LENS— | SOLDER /
| PAD (2 PLCS)
Lot |
NP I 1
BOARD 2.4 Lrl_‘;z]

Notes:

. Unless otherwise noted, the tolerance = + 0.2 mm.

. Slots in MCPCB are for M3 or4@ mounting screws.

A LED Engirecommends plastic washers to electrically insulate screws from solder pads and electrical traces.

A LED Engin recommends using thermal interface material when attaching the MCPCB to a heatsink.

A The ther mal resi st aB0@®/Wo Thisw theemaMeSiBtahé&e isipassible Ryau@lizing a copper based MCPCB with pedestal design. The

emitter thermal slug is in direct contact with the copper core. There are several vendors that offer similar solutionsf Swmeare:Rayben, Bergquist,
SinkRd, BridgeSemiconductor.

Components used

MCPCB: MHE301 copper (Rayben
ESD chips: BZX5858C47 (NXP, for 9 LED die)
Jumpers: CRCWO06030000Z0 (Vishay)

Pad layout
MCPCB L .
Ch. Pad Stringdie | Function
1 1 1/ABCDEF Cathode-
2 GHI Anode +

16
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LZ9MXXXXX

3 channel, Standard Star MCPCB (3k@&nensions (mm)

B
@32EQ.58. N

$19.008.C.

ESD CHIP
(3 PLCS)—,

SOLDER
N’ ~, l PAD (6 PLCS)

Notes:

Unless otherwise noted, the tolerance = + 0.2 mm.

Slots in MCPCB are for M3 or-4@ mounting screws.

LED Engirecommends plastic washers to electrically insulate screws from solder pads and electrical traces.

LED Engin recommends using thermal interface material when attaching the MCPCB to a heatsink.

The ther mal resi st aB0@€/Wdlis lav theemalMeSiBtah & isipassible Ryautizing a copper based MCPCB with pedestal design. The
emitter thermal slug is in direct contact with the copper core. There are several vendors that offer similar solutionsf 8eneare: Rayben, Bergquist,

SinkPd, BridgeSemiconductor.

>

Components used

MCPCB: MHE301 copper (Rayben

ESD chips: BZX884C18 (NXP, for 3 LED die)
Pad layout

Ch. '\P/IaCdPCB Stringdie | Function

L e Camoe

2 5w Cuwe

s 2 oo o

17
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LZ9 secondary TIR optics family

LLxx3TO6H

Optical Specification

LED ENGIN

. Optical Onaxis
Beamanglé  Field anglé o . )
Part number* 9 g efficiency’  intensity®
degrees degrees % cd/lm
LLSKEBTO6H 17 36 90 5.4
LLNF3TO6H 26 49 90 2.2
LLFE3TOGH 39 83 90 1.2
Notes:
1. Lenses can also be ordered without the holder. Replatwith—O for this option.
2.  Beam angle is defined as the full width58% of the max intensity (FWHM).
3. Field angle is defined as the full width at 10% of the max intensity.
4. Optical efficiency is defined as the ratio between the incoming flux and the outgoing flux.
5. Onaxis intensity is defined as the ratio between the tatgdut lumen and the intensity in the optical center of the lens.

18
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Typical Relative Intensity over Angle

100% - e
" ——— LZ9 emitter
/ !
yl ! LLSP-3T06-H
80% - / }
/) LLNF-3T06-H
' \
2 ] \
g i ! - == | FL-3TO6-H
[ 60% - 'l \
=
o
=
£ 40% -
[}
x
20% -
N / Sod \ ]
O% T T T 1
-90 0 30 60 90
Angle (degrees)
General Characteristics
Symbol  Value Rating Unit
Mechanical
Height from Seating Plane 19.2 Typical mm
Diameter 38.9 Typical mm
Material
Lens PMMA
Holder Polycarbonate
Optical
Transmissioh (>90%) A 4101100 Min-Max. nm
Environmental
Storage Temperature Tetg -40 ~ +110 Min-Max. °C
Operating Temperature Tsol -40 ~ +110 Min-Max.  °C
Notes:
1. Itis not recommended to use a UV emitter with this lens due to lower transmission at wavelengths < 410nm.

19
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Mechanical dimensions

LENS

LENS
HOLDER

Lens with Holder

©38.9mm
20mm | [153in] x
oamm_ [.08in] 7] A 1.5mm
[-80in] L [ osin]
f

1 B = L0
Tl
[76in]

@4.0leL

[.16in a

@ 2.0mm
[.08in]

3X 6.5mm
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Lens
1.0mmz0.1 @ 34.8mm
[ .04inz.00] [1.37in]
— .
18.0mm:0.5
[.71in+.02]

"7 SECTIONA-A

0.30mm#0.25
[.012in+.010]
(GAP BETWEEN BOTTOM

OF LENS AND TOP < 'ﬁ\-“\_
OF EMITTER'S CERAMIC g .\.
SURFACE) =,

DETAILB
SCALE4:1
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Application Guidelines

MCPCB Assembly Recommendations

A good thermal design requires an efficient heat transfer from the MCPCB to the heat sink. In order to minimize air
gaps in between the MCPCB and the heat sink, it is common practice to use thermal interface materials such as
thermal pastes, thermal padphase change materials and thermal epoxies. Each material has its pros and cons
depending on the design. Thermal interface materials are most efficient when the mating surfaces of the MCPCB
and the heat sink are flat and smooth. Rough and uneven surfaagsause gaps with higher thermal resistances,
increasing the overall thermal resistance of this interface. It is critical that the thermal resistance of the interface is
low, allowing for an efficient heat transfer to the heat sink and keeping MCPCB itz low.

When optimizing the thermal performance, attention must also be paid to the amount of stress that is applied on
the MCPCB. Too much stress can cause the ceramic emitter to crack. To relax some of the stress, it is advisable to
use plastic wasers between the screw head and the MCPCB and to follow the torque range listed below. For
applications where the heat sink temperature can be aboV&50 is recommended to use high temperature and

rigid plastic washers, such as polycarbonate or ¢ided nylon.

LED Engin recommends the use of the following thermal interface materials:

1. Bergquist's Gap Pad 5000S35, 0.020in thick
Part Number: Gap Pad® 5000S3%020in/0.508mm

Thickness: 0.020in/0.508mm

Thermal conductivity: 5 W/RK

Continuous use maemperature: 200°C

Using M3 Screw (or #4 screw), with polycarbonate or ¢ifisd nylon washer (#4) the
recommended torque range is: 20 to 25i071.25 to 1.56 Ibin or 0.14 to 0.18 Mn)

= =4 =4 -8 A

2. 3M"s Acrylic Interface Pad 5590H

Part number: 5590H@ 0.5mm

Thickness: 0.020in/0.508mm

Thermal conductivity: 3 W/RK

Continuous use max temperature: 100°C

Using M3 Screw (or #4 screw), with polycarbonate or ¢ifisd nylon washer (#4) the
recommended torque range is: 20 to 25i0z1.25 to 1.56 Ibin or 0.14 t00.18 Nm)

= =4 =4 -4 A

Mechanical Mounting Considerations
The mounting of MCPCB assembly is a critical process step. Excessive mechanical stress build up in the MCPCB can
cause the MCPCB to warp which can lead to emitter substrate cracking and subsequent crabkind-6f dies

LED Engin recommends the following steps to avoid mechanical stress build up in the MCPCB:

0 Inspect MCPCB and heat sink for flathess and smoothness.

0 Select appropriate torque for mounting screws. Screw torque depends on the MCPCB mounting
method (thermal interface materials, screws, and washer).

0 Always use three M3 or #40 screws with #4 washers.

0 When fastening the three screws, it is recommendetigbten the screws in multiple small
steps. This method avoids building stress by tilting the MCPCB when one screw is tightened in a
single step.

0 Always use plastic washers in combinations with the three screws. This avoids high point contact
stress on thescrew head to MCPCB interface, in case the screw is not seated perpendicular.

0 In designs with notlapped holes using selépping screws, it is common practice to follow a
method of three turns tapping a hole clockwise, followed by half a &amtirclockwise, until the
appropriate torque is reached.

21
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Wire Soldering

A To ease soldering wire to MCPCB process, it is advised to preheat the MCPCB on a hot platé@€C125
Subsequently, apply the solder and additional heat from the solder iroimitidite a good solder reflow. It is
recommended to use a solder iron of more than 60W.

A

It is advised to use leafllee, noclean solder. For example: 88.5 AG3.0 CU 0.5 #58/275 from Kester (pn:
24-70687601)
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LED ENGIN

About LED Engin

LEDEngin an OSRAM business based in California’'s Silicon
emitters, optics and light engines to create uncompromised lighting experiences for a wide range of
entertainment, architectural, general lighting asgecialty applications. LuxiG&hmulti-die emitter and

secondary lens combinations reliably deliver indus#igding flux density, upwards of 5000 quality lumens to a

target, in a wide spectrum of colors including whites, tunable whites, roaltr and W LEDs in a unique patented
compact ceramic package. Our LuxiTUheeries of tunable white lighting modules leverage our LuxiGen emitters
and lenses to deliver quality, control, freedom and high density tunable white light solutions for a broad range of
new recessed and downlighting applications. The small size, yet remarkably powerful beam output and superior in
source color mixing, allows for a previously unobtainable freedom of design whereveilhigtensity, directional

light is required. LED Endgicommitted to providing products that conserve natural resources and reduce
greenhouse emissions; and reserves the right to make changes to improve performance without notice.

For more information, please contacEDESales@osram.cor +1 408 9227200.
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