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1. Product Outline
. Ceramic Package ( 3.5 x 3.5 x 1.89t mm )

. Wide Viewing Angle ( △θ : 125˚ x 125˚ ) for uniform illuminance

. InGaN/GaN MQW LED with Long-time Reliability

. Lead (Pb) free product - RoHS compliant

2. Absolute Maximum Rating

1) Operation Forward Current (Ta = 25℃) .................................................. 1500 mA

2) Thermal Resistance ( Rth,j-c ) ................................................................... 6.1 ℃/W

3) LED Junction Temperature ( TJ ) ............................................................ 150℃

4) Operating Temperature Range ( Topr ) .................................................... -40℃ ∼ 85℃

5) Storage Temperature Range ( Tstg ) ....................................................... -40℃ ∼ 100℃

3. Characteristics
1) Electro-Optical characteristics

CCT(K) Item Unit Condition Rank Min Typ Max

500K

Luminous Flux lm

IF = 350 mA

H5 110 - 160

Forward Voltage (VF) V E6 2.7 - 3.3

CRI - 70 - -

Viewing Angle ˚ - - 125˚ -

Size mm 3.5 x 3.5 x 1.89

( Ta : 25℃ )
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2) Chromaticity Diagram

3) Chromaticity Coordinates

TABLE Rank CIE X CIE Y Rank CIE X CIE Y

6500K

(P0)

P1

0.3068 0.3113

P5

0.3093 0.2993

0.3144 0.3186 0.3161 0.3059

0.3130 0.3290 0.3144 0.3186

0.3048 0.3207 0.3068 0.3113

P2

0.3144 0.3186

P6

0.3161 0.3059

0.3221 0.3261 0.3231 0.3120

0.3213 0.3373 0.3221 0.3261

0.3130 0.3290 0.3144 0.3186

P3

0.3048 0.3207

P7

0.3028 0.3304

0.3130 0.3290 0.3115 0.3391

0.3115 0.3391 0.3099 0.3509

0.3028 0.3304 0.3005 0.3415

Q4

0.3130 0.3290

P8

0.3115 0.3391

0.3213 0.3373 0.3205 0.3481

0.3205 0.3481 0.3196 0.3602

0.3115 0.3391 0.3099 0.3509

( Ta : 25℃ )



Http://www.samsungled.com 5/18

4) VF Rank

Parameter Symbol Condition Rank Rank Min. Typ. Max.

Forward
Voltage

VF IF= 350mA E6

E3 2.7 - 3.0

H3 3.0 - 3.3

5) Luminous flux Rank

Parameter Symbol Condition Rank Rank Min. Typ. Max.

Luminous
Flux

ΦV IF= 350mA H5

H1 110 - 120

J1 120 - 130

K1 130 - 140

M1 140 - 150

N1 150 - 160

Notes:

1) Samsung LED has ±7% tolerance of flux measurements

2) Samsung LED has ±0.1V tolerance of forward voltage measurements

3) Samsung LED has ±3.0 tolerance of CRI measurements

4) Samsung LED has ±0.01 tolerance of CCx, CCy

5) Samsung LED has ±0.13mm tolerance on device dimensions.
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4. Typical Characteristics Graph (Ta = 25℃)

Normalized Flux vs. Forward Current Forward Current vs. Forward Voltage

Normalized Flux vs. Junction Temp. Substrate Temp. vs. Forward Voltage

Viewing Angle Derating Curve

Viewing angle vs. Color Value

Rj-a = 21℃/W

Rj-a = 30℃/W

Rj-a = 12℃/W

Normalized Flux vs. Forward Current
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Normalized Flux vs. Juction Temp.

(@350mA)
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Substrate Temp. vs. Forward Voltage
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Viewing Angle vs. Color Value
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5. Outline Drawing & Dimension

Recommended Land Pattern

* This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).

* The thermal pad is electrically isolated from the anode and cathode contact pads.

* Measure the nearest point to the thermal pad as shown below. If necessary, remove

PSR of PCB to reach Ts point.

* Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED

can be damaged.

unit : mm

Tolerance : ± 0.13

Ts Point & Measurement Method

Anode

Cathode
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6. Reliability Test Items and Conditions

1) Test Items and Results

Test Items Test Conditions
Test

Hours/Cycles

Room Temperature

Life Test
25℃, DC 700 ㎃ 1000 Hr

High Temperature

humidity Life Test
85℃, 85%, DC 600 ㎃ 1000 Hr

High Temperature

Life Test
85℃, DC 600 ㎃ 1000 Hr

Low Temperature

Life Test
-40℃, DC 700 ㎃ 1000 Hr

Temperature

Humidity Cycle

-10℃ ↔ 25℃ 95%RH ↔ 85℃ 95%RH

350mA, 95%RH, 24hrs/1cycle
10 Cycles

Thermal Shock
-45 ℃/15 min ↔ 125 ℃/ 15 min.

Temp.change within 5min.
200 Cycles

High Temperature

Storage
Ta=120℃ 1000 Hr

Low Temperature

Storage
Ta=-40℃ 1000 Hr

ESD(HBM) R1=10MΩ, R2=1.5KΩ, C=100pF, V=±5KV, 5Times
5 Times
(±5kV)

2) Criteria for Judging the Damage

* U.S.L. : Upper Standard Level L.S.L. : Lower Standard Level

Item Symbol
Test Condition

[Ta = 25℃]

Limit

Min. Max.

Forward Voltage VF 350 mA - U.S.L. * 1.2

Luminous flux lm 350 mA L.S.L. * 0.7 -
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7. Solder Conditions

1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

2) For Manual Soldering

Not more than 5 seconds @Max. 300℃, under soldering iron.
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8. Taping Dimension

(1) Quantity : The quantity/reel to be 1,000 pcs.

(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be ±0.2 ㎜

(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7N when the

cover tape is turned off from the carrier tape at 10° angle to be the carrier tape.

(4) Packaging : P/N, Manufacturing data code no. and quantity to be indicated on a

damp proof package.

Ø10

30°

Ø22

Ø13±0.22.0±0.2

Label

Ø180±0.3

Ø60±0.1

Ø13±0.3

Ø15.4±1.0
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9. Label Structure

E6P0H5
SPHWHTL3D303 E6P0H5 XXXX

IIIIIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / XXXXpcs

IIIIIIIIIIIIIIIIIIIIIIIII

Rank Code

/E6/ : VF Rank (refer to page 5)

/R0/ : Chromaticity Coordinate Rank, CIE (refer to page 4)

/K3/ : Luminous Flux (refer to page 5)

10. Lot Number

The Lot number is composed of the following characters

E6P0H5
SPHWHTL3D303 E6P0H5 XXXX

IIIIIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / XXXXpcs

IIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / 1000PCS

● : Production Site (S:SAMSUNG LED, G:Gosin China)

◎ : L (LED)

◇ : Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)

◆ : Year (S:2008, T:2009, U:2010...)

□ : Month (1 ~ 9, A, B)

■ : Day (1 ~ 9, A, B ~ V)

△ : SAMSUNG LED Product Number (1 ~ 999)

▲ : Reel Number (1 ~ 999)



Http://www.samsungled.com 12/18

11. Reel Packing Structure

Reel

CHIP LED

①
H

W

L
[Box Label]

① SIDE

LEVEL
2a

Aluminum Vinyl Bag

Material : Paper(SW3B(B))

TYPE
SIZE(mm)

ⓐ ⓑ ⓒ

7inch 250 225 190

↓

↓

HP LED

E6P0H5
SPHWHTL3D303 E6P0H5 XXXX

IIIIIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / XXXXpcs

IIIIIIIIIIIIIIIIIIIIIIIII

E6P0H5
SPHWHTL3D303 E6P0H5 XXXX

IIIIIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / XXXXpcs

IIIIIIIIIIIIIIIIIIIIIIIII

E6P0H5
SPHWHTL3D303 E6P0H5 XXXX

IIIIIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / XXXXpcs

IIIIIIIIIIIIIIIIIIIIIIIII
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12. Aluminum Packing Bag

There are Silica Gel and Humidity Indicator Card in the Aluminum Bag

E6P0H5
SPHWHTL3D303 E6P0H5 XXXX

IIIIIIIIIIIIIIIIIIIIIIIIIIII

●◎◇◆□■△△△ / I▲▲▲ / XXXXpcs

IIIIIIIIIIIIIIIIIIIIIIIII
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13. Precaution for use

1) For overcurrent-protection, customers are recommended to apply resistors

connected in series with the LEDs to mitigate sudden change of the forward current

caused by shift of the forward voltage.

　

2) This device should not be used in any type of fluid such as water, oil, organic

solvent, etc. When cleaning is required, IPA is recommended as cleaning agent.

Solvent-based cleaning agent such as Zestron(R) may damage the silicone resins used in

the device.

　

3) When the device is in operation, the forward current should be carefully determined

considering the maximum ambient temperature and the corresponding junction

temperature.

　

4) LEDs must be stored in a clean environment. If the LEDs are to be stored for 3

months or more after being shipped from Samsung LED, they should be packed with a

nitrogen-filled container.

(Shelf life of sealed bags: 12 months, temp. 0~40℃, 0~90%RH)

　　 　　

5) After storage bag is open, device subject to soldering, solder reflow, or other

high temperature processes must be:

a. Mounted within 672 hours (28 days) at an assembly line with a condition of no

more than 30℃/60%RH.

b. Stored at <10% RH.

6) Repack unused Products with anti-moisture packing, fold to close any opening and

then store in a dry place.

7) Devices require baking before mounting, if humidity card reading reaches 60%

at 23±5℃.　　

　

8) Devices must be baked for 1hours at 60±5℃, if baking is required.

　

9) The LEDs are sensitive to the static electricity and surge current. It is recommended to

use a wrist band or anti-electrostatic glove when handling the LEDs.

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause

damage or even destruction to LED devices.

Damaged LEDs may show some unusual characteristics such as increase in leakage

current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.
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14. Hazard Substance Analysis
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Date Revision History
Writer

Drawn Approved

2011.05.18 New version YJ.CHO YH.SONG

2011.06.17 1st Change YJ.CHO YH.SONG

2011.08.06 2nd Change YJ.CHO YH.SONG

Revision History
(Model: SPHWHTL3D303E6P0H5)


