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1. Features

- Lighting Color : White (High CRI)

- Lead Frame type PKG : 3.5%x2.8X0.7 mm (LXW xH)

- Chip Material : InGaN

- Viewing angle : extremely wide(120°)

- Compatible to Pb-free IR reflow soldering

- ESD-withstand voltage : up to 2kV acc. to JESD22-A 114-B

- Taping : 8 mm conductive black carrier tape & antistatic clear cover tape.
2000pcs/reel, ®180 mm wheel

2. Outline Dimensions .
(Unit: mm)
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Item Materials

Package Heat-resistance PPA

0.70

Encapsulating resin Silicon resin

Electrodes Ag plating copper alloy

Recommendable soldering pattern
(For reflow soldering)

PC-Board
FR4 1.6t
Copper foil 35um

Internal Circuit o i
Anode Cathode

+ - ]
@®o ’l O @ Exposed Cu for soldering

Cu area with solder mask
for heat dissipation

|_10.45

50
7.00

& Tolerances Unless Dimension +0.2mm
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3. Applications
- Interior and Exterior lllumination
4. Absolute Maximum Ratings (Ta=25C )
Items Symbols Ratings Unit
Forward Current I 100 mA
Power Dissipation Pp 360 mwW
Operating Temperature TOpr -30 ~ +85 (¢
Storage Temperature Tetg -40 ~ +100 T
Junction Temperature Tj 120 T
5. Electro - Optical Characteristics (Ta=25C )
ltems Symbol Condition Min Typ Max Unit
Forward Voltage VE [-=80[mA] 2.90 3.20 3.60 V
Luminous Flux o 1-=80[mA] 20 23 ; Im
CIE Value XY IF=80[mA] Rank Table is applied -
Color Temperature CCT [F=80[mA] 4746 5000 5311 K
Viewing Angle 201/2 [-=80[mA] - 120 - deg
Color Rendering Index Ra IF=80[mA] 75 78 - -
Thermal Resistance
Re- IF=80[mA - 25 - (¢
(Junction-Lead) o F=80[mAl W

are followings as below

- Luminous Intensity(lv) : =10%, Forward Voltage(Vg): +£0.1,

% These values measured by Optical Spectrum Analyzer of LG Innotek Co., LTD and tolerances

CIE Value : £0.01, CRI Value: £3
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6. Rank Sorting Method
B This product shall be classified by following table

Rank of Luminous Flux (@80mA)

24

dv (Im, @80mA)
Rank
Min Typ Max
N 12 - -
P 16 - -

Rank of Forward Voltage (@80mA)

Rank

VF (V, @80mA)

Min

Typ

Max

Rank of CRI (@80mA)

CRI (@80mA)
Rank
Min Typ Max
60 60 - -
65 65 - -
70 70 - -

80 80 - -
85 85 - -
90 90 - -
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Rank of CIE Value (@80mA)

CCT Rank CIEX CIEY CCT Rank CIE X CIEY CCT Rank CIE X CIEY

0.4562 | 0.4260 0.3548 | 0.3736 0.3207 | 0.3462

w1 | 04687 | 0.4289 ,  [036a1 [ 0.3804 o1 | 03291 | 03538

0.4586 | 0.4103 0.3611 | 0.3638 0.3202 | 0.3382

0.4465 | 0.4071 0.3526 | 0.3575 0.3217 | 0.3314

0.4465 | 0.4071 0.3526 | 0.3575 0.3217 | 0.3314

\p | 04586 | 04103 , [03611 | 0.3638 oy | 03292 | 03382

2700K 0.4483 | 0.3918 0.3590 | 0.3521 0.3293 | 0.3305

0.4373 | 0.3893 0.3512 | 0.3465 0.3222 | 0.3243

(2725K 0.4687 | 0.4289 0.3641 | 0.3804 0.3291 | 0.3538

£145K) s [ 04813 | 04319 s [ 03736 | 03874 s | 03376 | 03616

0.4700 | 0.4126 0.3697 | 0.3697 0.3369 | 0.3449

0.4586 | 0.4103 0.3611 | 0.3638 0.3202 | 0.3382

0.4586 | 0.4103 0.3611 | 0.3638 0.3202 | 0.3382

e |04700 | 0.4126 . [03697 | 0.3607 ca | 03369 | 0.3a49

0.4593 | 0.3944 | 4500K 0.3670 | 0.3578 | 5700K 0.3366 | 0.3369

0.4483 | 0.3918 0.3590 | 0.3521 0.3293 | 0.3305

0.4299 | 0.4165 | (4503K 0.3571 | 0.3907 | ( 5665K 0.3196 | 0.3602

L, [04430 [0a2t2 | +243k) . [0.3668 | 03957 | +355k) . | 0.3290 | 0.3690

0.4344 | 0.4032 0.3641 | 0.3804 0.3291 | 0.3538

0.4221 | 0.3984 0.3548 | 0.3736 0.3207 | 0.3462

0.4221 0.3984 0.3512 0.3465 0.3222 0.3243

|, [04344 [ 0a032 o | 0359 | 03521 o6 | 03293 [ 0.3305

3000K 0.4260 | 0.3853 0.3567 | 0.3389 0.3290 | 0.3180

0.4147 | 0.3814 0.3495 | 0.3339 0.3231 | 0.3120

( 3045K 0.4430 | 0.4212 0.3668 | 0.3957 0.3290 | 0.3690

£175K) |, [ [0.4562 | 04260 ;03771 | 0.4034 o7 | 03381 [ 03762

0.4465 | 0.4071 0.3736 | 0.3874 0.3376 | 0.3616

0.4344 | 0.4032 0.3641 | 0.3804 0.3291 | 0.3538

0.4344 | 0.4032 0.3590 | 0.3521 0.3293 | 0.3305

L4 [04465 [ 0071 o | 03670 | 0.3578 cs | 03366 | 0.3369

0.4373 | 0.3893 0.3640 | 0.3440 0.3361 | 0.3245

0.4260 | 0.3853 0.3290 | 0.3180

0.3996 | 0.4015 0.3028 | 0.3304

k1 | 04146 | 0.4089 03115 | 0.3301

0.4082 | 0.3922 0.3136 | 0.3237

0.3041 | 0.3848 0.3059 | 0.3160

0.3041 | 0.3848 0.3059 | 0.3160

«p | 04082 | 03922 ., [03136 | 03237

3500K 0.4017 | 0.3752 0.3144 | 0.3186

0.3889 | 0.3690 0.3068 | 0.3113

( 3465K 0.4146 0.4089 0.3115 0.3391

1+245K) K3 0.4299 0.4165 F3 0.3205 0.3481

0.4221 0.3984 0.3217 0.3314

0.4082 | 0.3922 0.3136 | 0.3237

0.4082 | 0.3922 0.3136 | 0.3237

ks | 04221 | 0.3984 e, [03217 [ 03314

0.4147 | 0.3814 6500K 0.3221 | 0.3261

0.4017 | 0.3752 0.3144 | 0.3186

0.3736 | 0.3874 ( 6530K 0.3005 | 0.3415

4 03870 [ 0.3958 £510K) g | 0.3099 | 0.3500

0.3819 | 0.3776 0.3115 | 0.3391

0.3697 | 0.3697 0.3028 | 0.3304

0.3697 | 0.3697 0.3068 | 0.3113

0.3819 | 0.3776 0.3144 | 0.3186

4000K | J2 703783 | 0.3646 F6  [70.3161 | 0.3059

3085k 0.3670 | 0.3578 0.3093 | 0.2993

ot 0.3870 | 0.3958 0.3099 | 0.3509

s [ 04006 | 04044 e, [0:319 [ 0.3600

0.3941 | 0.3848 0.3205 | 0.3481

0.3819 | 0.3776 0.3115 | 0.3391

0.3819 | 0.3776 0.3144 | 0.3186

4 [03941 [ 03848 cs | 03221 | 0.3261

0.3898 | 0.3716 0.3231 | 0.3120

0.3783 | 0.3646 0.3161 | 0.3059
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Rank of CIE Value (@80mA)

ccT Rank | CIEX | CIEY | Rank | CIEX | CIEY
0.2900 | 0.3150 0.2870 | 0.3270

Eq 0.2835 | 0.3075 - 0.2803 | 0.3185
0.2870 | 0.2957 0.2835 | 0.3075

0.2935 | 0.3029 0.2900 | 0.3150

0.2935 | 0.3029 0.2950 | 0.2980

Eo 0.2870 | 0.2957 Es 0.2885 | 0.2910
0.2885 | 0.2910 0.2920 | 0.2810

0.2950 | 0.2980 0.2980 | 0.2880

0.2965 | 0.3230 0.2938 | 0.3343

E3 0.2900 | 0.3150 Eo 0.2870 | 0.3270
8000K 0.2935 | 0.3029 0.2900 | 0.3150
0.3000 | 0.3100 0.2965 | 0.3230

0.3000 | 0.3100 0.3010 | 0.3045

E4 0.2935 | 0.3029 E10 | 02950 | 0.2080
0.2950 | 0.2980 0.2980 | 0.2880

0.3010 | 0.3045 0.3037 | 0.2937

0.3028 | 0.3304 0.3005 | 0.3415

Es 0.2965 | 0.3230 E11 0.2938 | 0.3343
0.3000 | 0.3100 0.2965 | 0.3230

0.3059 | 0.3160 0.3028 | 0.3304

0.3059 | 0.3160 0.3068 | 0.3113

E6 0.3000 | 0.3100 1 | 03010 | 0.3045
0.3010 | 0.3045 0.3037 | 0.2937

0.3068 | 0.3113 0.3093 | 0.2993

¥ Model name method: Please refer to the following
example Model Name : LEMWS37Q 75 HZ00

Spec of Luminous Flux — |
Spec of CRI

Spec of CIE

% Rank name method: Please refer to the following example
Rank Name : Q - H1 -2
¢, rank = Q, CIE rank = H1, VF Rank = 2

* Voltages are tested at a current pulse duration of 1 ms and an accuracy of + 5.0%.
* This categories are established for classification of products.

©2010 LGIT. All rights reserved. (30)-4022
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Chromaticity Diagram(1931 CIE Curve)

050

049 r

046
045 F
044 |
043 Tt
042
041 |
040 |

039 r

Cy

038

C78.377A

029 r
028 r
027 1

026

025
025 026 027 028 029 030 031 032 033 034 035 036 037 038 039 040 041 042 043 044 045 046 047 048 049 050

Cx

* Chromaticity coordinate groups are tested at a current pulse duration of 100 ms and a tolerance of +0.01.

©2010 LGIT. All rights reserved. (30)-4022
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B Forward Voltage vs. Forward Current

7. Typical Characteristic Curves

Hl Forward Current vs. Luminous Flux

Wavelength [nm]

M Radiation Characteristics

500 100
z Ta=25T T go| Ta25C
E 100 =
- x
2 60
3 2
- 10 g 40
© €
§ 3 20
L
1 0
2 3 4 5 0 50 100 150 200 250 300 350400
Forward Voltage (V) Forward Current (mA)
B Spectrum B CRI vs. Relative Luminance
I = 80mA
1.2 120
1.0 2 100 Cool (5500K), Neutral (4000K)
—~ | =
g 8 £ 80 \
~ Warm £
Z 06 N\ 5 60|
2 / /“ \ o Warm (3000K)
£ 04 \ £ 40 |
: N\ :
0.2 N o
Cool h ;: 20
OO ! 0 1 1 1 1 1 1
380 430 580 680 780

60 65 70 75 80 85 90 095

CRI(Ra)

Hl Max. Permissible Forward Current

120

100
80
60
40

Forward Current (mA)

Relative Luminous Intensity
(20 2 120 deg)

20

0

0 20 40
Ambient Temperature (C)

60 80 100 120
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H Ambient Temperature

vs. Relative Luminous Flux

H Ambient Temperature

vs. Forward Voltage

1.1

= 1.1 >
E = 1.0
T =
0.9 0.9
@ s
2 08 T 08
S
3 o7 E 0.7
[
> o
2 = 06
% 0.6 IF = 80mA E IF =80mA
X 05 g o5
25 35 45 5 65 75 85 25 35 45 55 65 75 85
Ambient Temperature (C) Ambient Temperature (Ta, C)
Bl Ambient Temperature
vs. Chromaticity Coordinate
0.38
0.37 25T
.. 036
o 55T
0.35
85T
0.34 lr = 80mA
0.33
0.33 0.34 0.35 0.36
Cx
% This categories are tested at Luminous Flux : 20lm, CRI : 75Ra, CCT : 5000K
¥ These values measured by mounting on PC board FR 4 (pad size ~ 10 mm? per pad)
©2010 LGIT. All rights reserved. (30)-4022
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8. Reliability Test Items and Conditions
8-1. The Reliability criteria of SMD LED
Limit
Item Symbol Test Condition
Min Max
Forward Voltage VF I[F=80mA - U.S.L.x1.1
Luminous Flux oy I[F=80mA LS.Lx0.7 -
*U.S.L : Upper Spec Limit, *L.S.L : Lower Spec Limit
8-2. Results of Reliability Test
No+ Item Test Condition Test Hours/ | Sample Ac/Re
Cycles No
1 | Steady State Operating Life | [ Ta=257C, I:=100mA 1000hr 22pcs | 0/1
2 |High Temp. Humidity Life | Ta=60C, RH=90%, Ir=80mA 1000hr 22pcs | 0/1
g |Steady State Operating Life | _are | _45ma 1000hr | 22 pes | 071
of High Temperature |
4 |Steady State Operating Life | _ 4.6 | _100ma 1000nr | 22 pes | 071
of Low Temperature
5 |[High Temp. Storage Ta=100T 1000hr 22pcs | 0/1
6 |Low Temp. Storage Ta=-40C 1000hr 22pcs | 0/1
High Temperature o —aro
7 High Humidity Storage Ta=85 C,RH=85% 1000hr 22pcs | 0/1
-40°C(30min) ~ 25°C(5min)
8 |T ture Cycl 100cycl 22 0/1
emperature Cycle ~ 100°C(30min) ~ 25°C (5min) cycle pcs /
9 |Thermal Shock 100°C(15min) ~ -40°C(15min) 50cycle 22pcs | 0/1
Electrostatic Discharge R=1.5kQ2, C=100pF, .
10 (HBM Mode) Test Voltage 2KV 3times 22pcs | 0/1
Resistance to Soldering Heat | Tsld=260C, 10sec .
" | (Reflow Soldering) (Pre treatment 30°C,70%,168hr) 2times | 22pcs | 0/1
©2010 LGIT. All rights reserved. (30)-4022
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9. Package and Marking of Products
9-1. Taping Outline Dimension
Dimension of Reel (Unit: mm )
?178+0.2 11.4£1.0
9.0£0.3 | |
LABEL A
@ Packing Materials :
- Reel : PS Conductive, 10E9~12%
- Emboss Tape : PS Conductive,
10E4~59 (Black)
|
Dimension of Tape
g e 0.30£0.05
- 21.5%" 2.00.05 H
| M/
I &
S el
4 \
g 4+0.1 ?1.5
2.95%0.1

Arrangement of Tape

(End) (Start)
| | | |
More than 40mm Mounted with LED More than 40mm 150 ~ 380mm
unloaded tape (2,000ea) unloaded tape Leading part
©2010 LGIT. All rights reserved. (30)-4022
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9-2. Package

Products are packed in one bag of 2,000 pcs (one taping reel) and a label is
affixed on each bag specifying Model , Rank, Quantity and Run number.

Label A (Model , Rank, Quantity ,
Run number)

- Package : damp-proof package made of aluminum

. Label A

Specifying Model , Rank, Quantity and Run number

gMWS37Q75HZO -100119- 00000000 - KR010796§
H i ................ > Bar Code
30 [mm]
Model : LEMWS37Q75HZ00 Rank : Q-H1-2 i
Q’ty : 2,000[pcs] Run No : 000000-000 > Model spec
, @ LG Innotek Co., Ltd. | |
| 75 [mm]
€ Run no indication
1 2 3 4 5 6 |—|7(8]9
LG Innotek’s Own Manufacture Manufacture Manufacture Serial no
Characters Year(Last number) month date
“ge ‘s “10 “001
(2010) (1,2,3,4,5,6 (1~31) (001 ~999)

7,8,9,%,Y,2)

©2010 LGIT. All rights reserved. (30)-4022
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9-3. Packing Specifications

Reeled products (numbers of products are 2,000 pcs) packed in a seal off

aluminum moisture-proof bag along with desiccants (Silicagel).

Four aluminum bags (total maximum number of products are 10,000 pcs)

packed in an inner box and Six inner boxes are put into an outer box.

Label A

0
F

Silicagel

Label C

Label A

32
Pb g § N
@ LG Innotek Co., Ltd. 13%
W 80
ik
570
©2010 LGIT. All rights reserved. (30)-4022
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. Label B

Specifying Model , Rank, Quantity

- 70mm |
A - -
Model | LEMWS37Q75HZ00 Model
g Rank Q-H1-2 Bin No
@ Qty | 000,000 pes Quantity
@ LG Innotek
A 4
% Label C
Specifying Customer, Model , Customer part no, Lot No, Quantity
P 80mm
+ OutBox | Customer 2010.01.19
< | (WU
g 74228-01 60, 000
=
LEMWS37Q75HZ00 ||| | ” ”
o LTI
Bar code
& Lot No. indication
1 2 3 4 5 — | 6 7
LG Innotek's Own QA Inspection Year QA Inspection QA Inspection Serial No
Characters (Last number) month date
“0“ “x* “10“ “01*
(2010) (1~31) (01~99)
(30)-4022

©2010 LGIT. All rights reserved.
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10. Cautions on use
10-1.Circuit Layout
In general, the LEDs have a variation of forward voltage. Using LEDs with
different forward voltages in a circuit with on resistor for the complete circuit
causes different forward currents for each LED. This may lead to a variation in
brightness. To avoid brightness variation of LEDs, the use of matrix circuit with
one resistor for each LED is recommended.

10-2. Over-current-proof
Customer must apply resistors for protection, others slight voltage shift
will cause big current change ( Burn out will happen ).
LG Innotek will not be held responsible for any damage to the user that may
result from accidents or any other reasons during operation of the user’'s
unit if use to exceed the absolute maximum ratings, or not keep the matters
that demand special attention.

10-3. For the Storage

- Proper temperature and RH conditions for storage are : 5 C ~35 C , RH 60%.

- Do not open moisture-proof bag before the products are ready to use.

- Store products in a moisture-proof bag with a desiccant(Silica gel) after open.

- These products should be used within 168 hours after opening the bag based
upon storage condition.

- These products must be baked to remove moisture before using them if the Silica
gel loses its color. Conditions for baking are 60+57C, 20% (RH) and 24 hours
maximum. (For reeled status without bag)

- Considering the tape life, we suggest our customers to use our products within
a year(from production date)

10-4. Cleaning
- Please avoid using a brush for cleaning and do not wash the product in organic
solvents such as acetone, Organic solvent (TCE, etc..) will damage the surface
of LED. Please refer to following solvents and conditions.

Solvent : alcohol, 25°C max X 600sec max

©2010 LGIT. All rights reserved. (30)-4022
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40 : = :
10-5. Reverse voltage in Zener Diode embed LED  |I=:=Zener Diode  LED)| /
- If reverse voltage is applied to the LEDs, _ “ )/
it will damage the Zener diode and LEDs <§ 0 /
and result in destruction. 5 20 |
-40
. . . -60
10-6. Static Electricity DAL RV NP

- If over-voltage, which exceeds the absolute maximum rating, is applied to the
LEDs, it will damage the LEDs and result in destruction. Since the LEDs are
sensitive to the static electricity and surge, it is strongly recommended to use a
wristband or anti-electrostatic glove when handling the LEDs and all devices,
equipment and machinery must be properly grounded.

- Damaged LEDs will show some unusual characteristics such as the leak current
remarkably increases, the turn-on voltage becomes lower, or the LEDs do not
light at the low current.

- When examining the final product, it is recommended to check whether
the assembled LEDs are damaged by static electricity or not. Static-damaged
LEDs can easily be found by light-on test or the VF test at a low current.

10-7. Application limits of LED Driver IC controller

- GaN based LED is relatively weak to electrical damage(such as static electricity
and over current stress). Forward leakage of LED occurred by such damage
in the forward low current region may result in turn-on-delay of LCD back light,
which is dependent on a specific function of driver IC.
For reasons mentioned above, minimum current level(source start-up current) of
LED driver IC must be more than 0.3 mA. LGIT cannot make a guarantee on the
LED using in Driver IC with start up current level of < 0.3 mA.

- When parallel circuit LED driver IC is applied in BLU, hot spot may occur in low
current LCD operation region(dimming mode) by difference of LED voltage in low

current region. So, driver IC with Individual LED controller is recommended.

©2010 LGIT. All rights reserved. (30)-4022
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10-8. Recommended Circuit Conditions (schematic)

I
%, -
L, =RLO0 O O

[Pic.1 : Recommended Circuit]
(Separate resistor per each LED)

SIS

[Pic.2 : Abnormal Circuit]
(Easy to occur brightness problem)

P Caution on designing PCB & Circuit
Using more than 2 pcs of 1 LED per a Set. It is strongly recommend to

use separate resistor per each LED. (Pic. 1)

(For example, condition using 2 pcs in 1 PCB, Please do notice that it is needed total 2 ea

of separate resistor, if one resistor is connected to more than 2 pcs of LED (Pic.2), it can

cause serious problem on brightness)

©2010 LGIT. All rights reserved.
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11. Others
11-1. Lead Solder

240°C Max
240 )
Rising Coeohng
+4°C/sec -5 C/sec
SMD Surface
Temp (C) within 60 sec.
Above200C
1601
120 - Preheat
60~120 sec 10 sec. Max Soldering Time
11-2. Lead-free Solder
260°C Max

260

Cooling
-5C/sec

SMD Surface

Temp (C) within 60 sec.

200 Above220C

180 Preheat

60~120 sec 10 sec. Max Soldering Time

11-3. Soldering Iron
Basic spec is <5sec when 260 C. If temperature is higher, time shorter
(+10C — -1sec). Power dissipation of Iron should be smaller than 15W,
and temperature should be controllable. Surface temperature of the device
should be under 230°C.

11-4. Rework
1) Customer must finish rework within 5sec under 245C. ,f’r? (:\\“
2) The head of Iron can not touch copper foil. J,_L 1
3) Twin-head type is preferred. !_@—‘b—\
(0) (X)
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12. Change History of Revision
Revision Date Contents of Revision Change Remark
Rev. 0.0 |’10.02.02 | New establishment
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