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1. Introduction

1.1 System Overview

1.1.1 Product Description

CR35H is designed for indoor and outdoor lightings such as
bulb, distributed lighting, ambient lighting, flood lighting etc.

And it can provide stable performance and long lifetime for

lighting products.
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1. Introduction

1.1 System Overview

1.1.2 Benefits and Features

CR35H provides benefits to customers. The key features are

explained in detail as given below
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- Reliable high power LED at high current operation

- Ceramic Package(3.5 x 3.5 x 1.89t mm)

- Small footprint with isolated thermal pad(3.5mm x 3.5mm)

- Leverage on strong semiconductor technology

- Wide viewing angle( A0 :125°x 125° ) for uniform illuminance

- Eco-friendly : RoHS compliant
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1.2 Application

CR35H product and applied module can be use at various
applications, as shown below.

Application

- Directional Lamp
- MR & PAR Lamp
- Down light
- Track light

- Low & High Bay Solution
- Warehouse, Industrial

- Outdoor Lighting
- Street, Tunnel, Garage

- High End Solution
- Torch

SAMSUNG ELECTRONICS 6
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1. Introduction

1.3 Package Information
1.3.1 Absolute Maximum Rating
CR35H’s absolute maximum ratings are shown in below table.
When you design an application by using CR35H, you should
refer to parameter’s rating not to exceed a permitted limit.
If any parameter is designed out of limit, it may cause a short

CR35H’s lifetime or unexpected breakdown .

Table. Absolute Maximum Rating

Item Maximum Rating
Operation Forward Current (T,=257C ) 1500 mA
Thermal Resistance ( Ry, ;) 6.1 CT/W
LED Junction Temperature ( T,) 150 C
Operating Temperature Range ( T, ) -40 C~85 T
Storage Temperature Range ( T, ) -40 C ~100 C
Reverse Voltage 0.7~1.2V
ESD HB +5 kV
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2. Warnings p— Ty

2.1 Warnings

Please follow below guideline for efficient and safe usage of CR35H.

1) For over-current-proof, customers are recommended to apply resistors
to prevent sudden change of the input current caused by slight shift of
the voltage.

2) This device should not be used in any type of fluid such as water, oil,
organic solvent, etc. If decontamination is required, IPA could be re-
commended to use.

3) When LEDs illuminate, operating current should be decided after
considering the ambient maximum temperature (Refer to the maximum
rating table).

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 , they
should be packed in a container sealed with nitrogen gas.

(Shelf life of sealed bags: 12 months, temp. 0~40 C, 20~70 % RH)

5) After bag is opened, device subjected to soldering, solder reflow, or
other high temperature processes must be :

a. Mounted within 168 hours (7 days) at an assembly line with a
condition of no more than 30 C/60 % RH,
b. Stored at <10 % RH.

SAMSUNG ELECTRONICS 8 PEnmsunce
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2.1 Warnings

Please follow below guideline for efficient and safe usage of CR35H.

6) Repack unused products with anti-moisture pack, seal pack to close
any opening and then store in a dry place.

7) Devices require baking before mounting, if humidity card reading
is >60 % at 23+5 T,

8) If baking is required, devices must be baked for 24 hours at 65+5 C.

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 leak
current, lowered turn-on voltage, or abnormal lighting of LEDs at low
current.
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3.1 Optical Considerations
3.1.1 Basic Performance

* The optical characteristics are shown in below tables.
Table. Luminous efficacy (@ I1f=350mA , 25C)

Model Size(mm) | If(mA) V(V) o) | gt CRI
Typ. Typ. Typ.
o~ CR35H 350 Cw 130 124 70+
4 ) . 3.5x3.5x
/ (Ceramic) 1.8t (Max. 3.00
3535) ' 1500) WW110 105 80+
Table. Luminous flux with CCT (@ 1f=350mA, 25C)
CCT(K) Item Unit Rank | Min. Typ. Max.
Luminous Flux Im F5 90 - 140
Warm White
(2700, Forward Voltage \Y E6 2.7 - 3.3
3000,
3500, CRI - - 80 - -
4000K)
Viewing Angle ° - - 125 -
Luminous Flux Im H5 110 - 160
Cool White Forward Voltage \Y E6 2.7 - 3.3
(5000,
5700K) CRI - - 70 - -
Viewing Angle - - - 125 -

SAMSUNG ELECTRONICS 10 @
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3.1 Optical Considerations
3.1.1 Basic Performance

- Relative Flux vs. Forward Current

with forward current up to 2000mA.

The below graph shows the variation of relative luminous flux

Relative luminous flux of 100% is the total luminous flux of
CR35H at the forward current of 350mA.

Relative Luminous Flux vs. Forward Current

(T,=25C)
5.0
5 4.0 —
é 3.0 ——
£ =
2 2.0 -
2
K 7
MR ___.7(
AT
0.0 +350mA
00 02 04 06 08 10 12 14 16 18 20
i Spectra Forward Current (A)
<Warm White> <Cool White>
Relative intensity vs. Wavelength Relative Intensity vs. Wavelength
- (T,=257C) Lo (T,=257TC)
£08 // /\\ Z08
c c
£ 06 / \ 206
£ 04 /\ / \ 204 7~ N\
eI |4 \ ﬁ 0.2 ,/ \
0.0 _J \ o \/ \¥
380 480 580 680 780 " 380 480 580 680 780
Wavelength (nm) Wavelength (nm)
Chromaticity Coordinate : Chromaticity Coordinate :
(x, y) = (0.447,0.422) (x, y) = (0.340, 0.379)
SAMSUNG ELECTRONICS -

LED Business

Pnnsunce



3. Product & Technology. Descripﬁﬁ

3.1 Optical Considerations

3.1.1 Basic Performance
- Viewing Angle
* CR35H’s beam angle : 125° (FWHM). (T,=25%C)

Viewing Angle
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3. Product & Technology. D_escriptiﬁ

3.1 Optical Considerations

3.1.1 Basic Performance

- Forward Current vs. Color X, Y

<Warm White> (T,=257C) <Cool White> (T,=257C)
Forward Current vs. Color value Forward Current vs. Color value
0010 0.010
0.008 ' ' t ' : : 0.008
2 0.006 2 0006
i 0004 | | ! | ! ! } ! i 0004
B \/ 0.002
0.000 ! 0.000 ! l !
0 02 04 06 08 1 12 14 0 02 04 06 08 1 12 14
Forward Current (A) Forward Current (A)
Chromaticity Coordinate(at 350mA) : Chromaticity Coordinate(at 350mA) :
(x,y) =(0.447, 0.422) (x, y) =(0.340, 0.379)
(u’, v') =(0.249, 0.530) (u’, v’) =(0.198, 0.497)

- Relative Flux vs. Ts(solder point temp.)

The below graph shows the variation of relative luminous flux with
a solder point temperature up to 100 C . (T. = 25C)

Relative Flux Vs. Ts

Relative flux
[~
2

Ts(x)
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3.1 Optical Considerations

3.1.2 Color Binning Information
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3.1 Optical Considerations
3.1.2 Color Binning Information

LEDs are provided in three color domain by customers’ request .
The domain size mainly affect the color quality (uniformity ) in
luminaires. For the tight control of color quality, the LEDs in the

small color domain have to be used in luminaires.

1) Whole Bin (16 Sub Bin)

D| E F |G

Item Code(W : CCT 2700K)
9[A|B|cC

Whole Bin SPHWHTL3D303E6WOF5

Item Code(W : CCT 2700K)

Half Bin SPHWHTL3D303E6WUF5

3) Quarter Bin (4 Sub Bin)

Item Code(W : CCT 2700K)

Quarter Bin | SPHWHTL3D303E6WPF5

SAMSUNG ELECTRONICS 15 @
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3. Prod . o

3.1 Optical Considerations

3.1.2 Color Binning Information

LEDs are provided in two color domain by customers’ request .
The domain size mainly affect the color quality (uniformity ) in
luminaires. For the tight control of color quality, the LEDs in the

small color domain have to be used in luminaires.

1) Whole Bin (8 Sub Bin)

7 8

3 a Item Code(R : CCT 5000K)
1 2 Whole Bin SPHWHTL3D303E6ROH5
5 6

2) Half Bin (4 Sub Bin)

3 4 Item Code(R : CCT 5000K)

Half Bin SPHWHTL3D303E6RTHS

SAMSUNG ELECTRONICS 16 W
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3.1 Optical Considerations

3.1.3 Luminous Flux Binning Information

Luminous flux is critical factor to design lighting product. LEDs are

supplied 3 groups of luminous flux in each CCT.

Warm white products are provided in three flux bins ( bin code

name: F5,G4,H3) and cool white products are also provided in flux

bin(code name : H5, J4, H3).

First digit means the lowest flux bin name and second digit means

the total number of flux sub bin.

For example, In bin ‘F5° ‘F" means a F1 bin as the lowest flux bin and

‘5" means that this bin has five flux sub bins(F1, G1, H1, J1, K1).
Luminous flux @ 350mA (Im)

Min 5700K | 5000K | 4000K | 3500K | 3000K | 2700K
Flux Bin Q R T U vV W
D1 70-80
E1l 80-90 F5
F1 90-100 G4
G1 | 100-110 HE H3
H1 | 110-120 14
J1 | 120-130 K3
K1 | 130-140 v v v
M1 | 140-150
N1 | 150-160 v v v

17
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3.1 Optical Considerations

3.1.4 Solutions for MacAdam 3-Step

= Kitting-Bin is purposed to maximize effective utilization in the
production of lighting applications. And, It is convenient to

assemble LED modules in according to kitting binning guide line.

= Basic Array Methods on PCB of LEDs

For target bin(green line)

- Cool white : one LED in 4 upper bins(3,4,7,8) could be paired
with any LED in 4 lower bins(1,2,5,6)

- Warm white : one LED in 4 bins(B,C,F,G) could be paired with
any LEDs in diagonal 4 bins(1,2,5,6)

[Cool White] [Warm White] [Pairing]
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3.1 Optical Considerations

3.1.4 Solutions for MacAdam 3-Step

= Chromaticity Binning Method
: The kitting bins are also grouped as the same way
as production bin

= Number of Chromaticity Bin Group
: Cool white : 8 groups, Warm white : 16 groups

= CR35H Kitting Bin Code
: Products for kitting bin should be noticed in

different nomenclature as shown in below table

CCT Lm Rank Product Code
F5 SPHWHTL3D303E6WKF5
W(2700K) G4 SPHWHTL3D303E6WKG4
H3 SPHWHTL3D303E6WKH3
F5 SPHWHTL3D303E6VKF5
V(3000K) G4 SPHWHTL3D303E6VKG4
H3 SPHWHTL3D303E6VKH3
F5 SPHWHTL3D303E6UKF5
U(3500K) G4 SPHWHTL3D303E6UKG4
H3 SPHWHTL3D303E6UKH3
G4 SPHWHTL3D303E6TKG4
T(4000K) H3 SPHWHTL3D303E6TKH3
12 SPHWHTL3D303E6TKJ2
H5 SPHWHTL3D303E6RKH5
R(5000K) )4 SPHWHTL3D303E6RKJ4
K3 SPHWHTL3D303E6RKK3
H5 SPHWHTL3D303E6QKH5
Q(5700K) )4 SPHWHTL3D303E6QK/4
K3 SPHWHTL3D303E6QKK3

*¥ Product color code ‘K’ means kitting product.

SAMSUNG ELECTRONICS 19 @
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3.1 Optical Considerations
3.1.4 Solutions for MacAdam 3-Step

- Kitting-Bin example (RO rank)

: Customers could be supplied with 12 bin combinations
- Inner box may contain one combination of the below
12 combinations.

- Customers have only to use a pair of 2 reels in SMT.

- Please refer to packing information before SMT.

No. | Box contains | No. | Box contains | No. | Box contains
1 R5 n reel + 5 R1 nreel + 9 R3 nreel +
R8 n reel R7 n reel R5 n reel
) R5 n reel + 6 R1 nreel + 10 R3 n reel +
R7 n reel R8 n reel R6 n reel
3 R6 n reel + . R2 nreel + 11 R4 n reel +
R7 n reel R7 n reel R5 n reel
4 R6 n reel + 3 R2 nreel + 12 R4 n reel +
R8 n reel R8 n reel R6 n reel
% n=1~5
SAMSUNG ELECTRONICS 20
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3.

3.1 Optical Considerations
3.1.4 Solutions for MacAdam 3-Step
- Kitting-Bin example (VO rank)

: Products is provided as below bin combinations

- Any one Inner Box may contain any one of the below 42
combinations.

- Customers can mount 2 reels (which have been packed
for suitable binning) in SMT process to achieve tighter color
quality in system level.

No. Box contains No. Box contains No. Box contains

1 Vinreel+VCnreel | 15 | V5nreel+V8nreel | 29 | V7 nreel+ VI n reel

2 V1 n reel+ VF n reel 16 | V5nreel+VCnreel | 30 | V7 nreel+ VD n reel

3 Vinreel+VGnreel | 17 | V5nreel+VFnreel | 31 | V7 nreel+ VE n reel

4 V2nreel+VCnreel | 18 | V5nreel+VGnreel | 32 | V7 nreel+ VF n reel

5 V2 n reel+ VE n reel 19 | V8nreel+VI9nreel | 33 | VAnreel+V2nreel

6 V2nreel+VFnreel | 20 | V8 nreel+VDnreel | 34 | VAnreel+ V3 nreel

7 V2nreel+VGnreel | 21 | V8nreel+ VEnreel | 35 | VAnreel+ V4 n reel

8 V3nreel+V9nreel | 22 | V9nreel+VCnreel | 36 | VAnreel+V8n reel

9 V3nreel+VDnreel | 23 | V6nreel+V8nreel | 37 | VAnreel+ VCn reel

10 | V3nreel+VEnreel | 24 | V6nreel+VCnreel | 38 | VBnreel+V1n reel

11 | V3nreel+VFnreel | 25 | V6bnreel+ VEnreel | 39 | VBnreel+V2n reel

12 | VAnreel+V9nreel | 26 | Venreel+VFnreel | 40 | VB nreel+ V3 n reel

13 [ Vdnreel+VDnreel | 27 | Venreel+VGnreel | 41 | VBnreel+ V5 n reel

14 | VAnreel+VEnreel | 28 | VZnreel+V5nreel | 42 | VBnreel+ VI n reel
% n=1~5

SAMSUNG ELECTRONICS Dok @
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3. Product & Technology. Descripﬁﬁ

3.2 Electrical Considerations

3.2.1 Electrical Characteristic Graph

- Forward Voltage vs. Forward Current
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- Ts (solder point temp.) vs. Forward Voltage
: Vf of LEDs gradually decrease with the ramping up of
soldering point temperature
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3. Product & Technolog Deripﬁﬁ

3.3 Thermal Considerations

3.3.1 Thermal measurement

Thermal management is important to ensure sufficient
lifetime and performance. The thermal resistance is
6.1 C/W(Max.)

Please apply suitable thermal design referring to
guideline as shown below.

1) Rehj-s (Thermal Resistance Junction to Solder) : 6.1 'C /W(Max.)

2) How to calculate junction temperature
: Tj (Junction Temperature) = Ts + Rin X Pa (Pa = I X V¢)

3) Measuring Ts Point

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.

—

SAMSUNG ELECTRONICS 23
LED Business W

D\

: Ts Point

:f_d_a-'-'_'_‘*-q.
—{——




3.3 Thermal Considerations
3.3.2 Testing PCB for Evaluation
Please use suitable testing PCB for accurate evaluation of

CR35H. The Gerber file about testing PCB below will be

provided through sales representative or homepage.

PCB

Picture

Drawing

SAMSUNG ELECTRONICS
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3. Product & Technology. Descripti@

3.4 Mechanical Considerations

3.4.1 Mechanical Drawing

Drawing of CR35H
Unit : mm / Tolerance : = 0.13

Ceramic substrate L. g
: \‘ 1.16 [ § - ] l
——= >, ﬂ [ s ¢ [T
7Ty / I —
(! Yot AR
- ~-—%-Tf-_/|4-—-ﬁ- — = — . | e o 133
\\/\ | // \'\ et
O —— / | L+ ® « |}
\mm Siboii e Thermal pad !
rfop\|ﬂ0w1 [Side view] [Bottom view]

* 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
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3. Product & Technology Descriptigﬁ:

3.4 Mechanical Considerations

3.4.2 Handling Guide

Please use tweezers to grab CR35H at the base. Do not
touch the lens with the tweezers or fingers and push on the
lens.

Correct Handling

Incorrect Handling

In order to avoid any mechanical damage to the CR35H,
do not apply more than 1000 gf of shear force directly onto
the lens.

SAMSUNG ELECTRONICS 26
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3. Product & Technology. Descripﬁﬁ

3.4 Mechanical Considerations
3.4.3 Pick and Place Guide

Please refer pick up tool information below for SMT.

. Vac. Hole @1

[ N
|

oY

N

14.7

|
I
| H |
- 120° - |
47 |
[ Y]
|
| /\“‘a
1
1
© 1
wn
<
|
|
|
(1, )1

Dedicated SAMSUNG CR35H Pick-up Tool Design (All Dimensions in mm)
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3. Product & Technology Descripﬁﬁ

3.4 Mechanical Considerations
3.4.4 Soldering Guide

Reflow Condition and Work Guide

Below reflow profile is recommended for reflow soldering.
Conditions can be changed in various soldering equipment and PCB.
It is recommended that users follow the reflow guide line of a solder

manufacturer .

- Reflow Frequency : 2 times makx.

Peak Temp. : 260+£5T, Max. 10sec

250 —
— lime above 220T : Max. 60sec
—~— 200 — A
‘_&; Preheating : 150~180T Max. 60sec
T 150 —
Q |
= H
= :
2 100 — _ ' . §
— ' Max. Temp. gradient in Cooling : -5T/sec

50 — E
JE | A | [ |

0 50 100 150 200 250 300
- > A \
60~120sec ' [Time(sec)]

For Manual Soldering

Not more than 5 seconds at max. 300 C, under soldering iron

SAMSUNG ELECTRONICS 28
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3. Product & Technology Descripﬁﬁ

3.4 Mechanical Considerations

3.4.4 Soldering Guide
Tape and Reel Information
400

0 |
1 200,
P S e e
/ ./ b 4’\/ - N T_ v 4.} . 3:,7 TJ_ !
| % R
— o \ 3 PP
= i A

15\ [¢] [

;)2‘)”\ :
J“' e : CATHODE MARK
Tr
Start

End
| | | ‘

Leading part more than

‘ Mounted with More than (100~200)mm
(200~400)mm

More than 40 mm
Unloaded tape Flash LED Unloaded tape
¢1|; 4i1.0=

¢] 3+03
S

A

A

E¢180i0.3 SR

A

¢60i0'1

A\ 4

SAMSUNG ELECTRONICS

LED Business



4. Lifetime

4.1 Thermal Considerations
4.1.1 LMS80 Test Result

6000hrs test result(Relative luminous flux) for LM80

Testing Lab : Nansha

Measured Lumen Maintenance (%)

Ts (C) If (mA) [ 500h 1000h 2000h 3000h 4000h 5000h | 6000h
55C 1000 100.4 100.6 99.5 98.7 97.7 97.3 97.1
75C 1000 100.3 100.0 99 97.3 96.1 95.5 95.5
85T 1000 100.4 99.9 98.7 96.8 95.9 95.1 95.3

CR35H (A) measured data
Ts :55C,75C,85C
If :1000mA Rth j-s 5 C/W
CCT : 2700K Ambient Temperature 55C,75C, 85C
110%
100% [l o’
5 / ’ﬁ :’t 4
3 . 94.1%
% 90%
>
2 =4—55C, accredited lab
E 80% —
3 =75, accredited lab
X o -

B 857, accredited lab

60%

50% T T T T T T 1

0 1000 2000 3000 4000 5000 6000 7000
Time (hours)
This page is provided for informational purposes only and is not a warranty or a specification.
The information in this page is subject to change without notice.
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4- Lifetime ot Hup

4.1 Thermal Considerations

4.1.2 Estimated Lifetime
Lumen maintenance life projection
- Curve fit : perform an exponential least squares curve-fit
through the averaged values
- Luminous output projection equation : @ (f) = B exp (-at)
- Lumen maintenance life calculation :
B B
. 1“(100"";) in case of L70, ln (W)

(e o

* @(t)= averaged normalized luminous flux output at time t
* a = decay rate constant derived by the least squares curve-fit
* B = projected initial constant derived by the least squares curve-fit

ltem 55°C 75°C 85°C
Case Temp. Case Temp. Case Temp.
Sample size 28
Drive current 1000 mA
In the test
Test duration 6000 hrs
a 7.267E-06 9.975E-06 9.849E-06
B 1.009 1.008 1.005
Lfg‘('gl‘(‘)'f::rs 50,000 37,000 37,000
L7';f;3’;i‘:"rs >36,000 >36,000 >36,000

This page is provided for informational purposes only and is not a warranty or a specification.

The information in this page is subject to change without notice.
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5.1 Photobiological Safety(IEC 62471)
Testing Lab : KTR(Korea Testing & Research Institute)

Test Report issued under the responsibility of

KTR

KOREA TESTING & RESEANCH INSTITUTE

TEST REPORT
IEC 62471
Photobiological safety of lamps and lamp systems

Report Reference No. .................... : CEC2011-0117
Date of ISSUE ........ccovceniiniarrivnennne s 2011,05.31
Total number of pages ..............cce.. » 19
CB Testing Laboratory .................. . KTR (KOREA TESTING & RESEARCH INSTITUTE)
A0S <. ciisnivird B st . 66-8, Jeil-Ri, Yangji-Myun, Cheoin-Gu, Yongin, Gyeonggi-Do, Korea
Applicant's name ................c.c...... : SAMSUNG LED CO,, LTD.
0 1 {7 PR e P O A SYRCEREER : 314, Maetan 3-dong, Yeongtang-gu, Suwon, Gyeonggi-do, Korea
Test specification:
Standarduiiimnnaiadineg : |EC 62471:2006 (First Edition) + European Group Difference and

National differences
Test procedure .............ccccevevivcnne . NIA
Non-standard test method.............. N/A
Test ReportForm No. ................ |ECB62471A
TREOHGINGIOR: . .ciiaiinatidivineis . VDE Testing and Certification Institute
Masian IRk : Dated 2009-05

Copyright © 2009 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.
This publcation may be reproduced in whole or in pant for non-commercial purposes as long as the IECEE is acknowledged as copyright

owner and source of the material. IECEE takes no respensibility for and will not assume kability for damages resulting from the reader's
interpretation of the reproduced material due to s placement and context,

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the CB Scheme procedure shall be
removed

Test item description............._... . LED Package

e ) ) e ———— : w SAMSUNG LED
Manufacturer .........cc..cceevvveenieeennrsnnns : SAMSUNG LED CO., LTD.
Model/Type reference............c......... . 3535 Ceramic Cool White(SPHWHTL3)
PRAUNGS 1 oonevisasninsiugoss iunins cinks stmsyastise ' 3.4 Vde(Max), 350 mA

SAMSUNG
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Loh bl

5.1 Photobiological Safety(IEC 62471)

T_est oM perticulBng <. o L ln Ll e
Tested lamp... ... . B continucus wave lamps (] puised lamps
T OB 100D SYBIBITY v v orprtniosseamsspssasanssarms ssasaname sarsine
Lamp dasSification QroUP ..............coorvormeerecceeecsees - L] €XEMPL risk1 [Jrsk2 [Jrisk3
LEBTHD GO i vvsesintisneins s e b oo eh s SN N o s s sy ™
BB i aiasslims s s e st nanann s LEDE DECKE0S
Rated ofthe lamp.......oco e 3.1 Vde(Max), 350 nk
Furthermere marking on the lamp ......ocoiivcicciecce s =
Seasoning of lamps according |IEC standard............... =
Used measurement instrument ... ..cccoceccincicinnn . SC€ page 15
Temperature by measurement ... . 245 °C
Information for safety USE ..o . NOLFEQUIFEd
- Measuring Instrument
Name Maker Model No.
Spectrometer BENTHAM IDR-300
- Summary of Testing
Risk Symbol Risk Group Result
Actinic UV Es Exempt
Near UV Euva Exempt
Blue light Ls Low Risk(RG-1)
Blue light
’ E Not Applicable
Small Source ° PP
Retinal thermal Lr Exempt
Retinal thermal
. L Not Applicable
Weak stimulus " PP
IR Radiation Er Not Applicable
SAMSUNG ELECTRONICS 33
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5.2 RoHS

CR35H complies with RoHS directive.

SGS

Test Report NO. resosoulr-cTsavasit-ozies lssued Date-  January 21, 2011

To: SAMEUNG LED CiQ., LTD.
314 Maetan-dong
feonghong-gu
Suwson-city
GYEONGGI-DD 442-370
Forea

The following merchandise was submitied and identfied by the client as

SG5 Flls No. - AYAA1T-D21E2

Product Hama : 3535 Ceramic PKG

Item Mo Part Ho. - MiA

Recalved Date - Jan 18, 2011

Teat Paricd -Jan 182011 4o Jan 20, 2011

Teat Parformed - 535 Testng Korea tested the sampe(s) selected by applicant with follwing resulis

Test Resuits - For further detai's, please refier to folowing pane!s)

Commants . By the applcants specfic request. the samping and testing was performed only for the par

ndicated in the photo without dsassembly.

555 Teating Korea Co. Lid.

Timothy Jeon J ”:
Jinhea Kim "‘*‘E I
cindy Park
Jarry Jungf Tasting Paraan JaftJang { Chemical Lab Mgr
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5.2 RoHS

SGS

Test Report NoO. Fe30501/LF-CTSAYAA11-02162 )ssued Date:  January 21, 2011 Page 2of 5

Sample No. - AYAA11-02162.001

Sample Description : 3535 Ceramic PKG

Item No./Part No. : N/A

Comments : Materials are Ceramic, Siicone.

Heavy Metals
Test ltems unit Test Mathod MOL Results
Cadmium (Cag) ma'kg Wih reference to IEC 62321:2003, ICP 0.3 N.O.
L2ad (Pb) mg'kg Wih reference 1o IEC 52321:2003, ICP S N.O
Mercury (Hg) mg'kg Vizh reference 10 IEC 52321:2003, ICP 2 N.D
Hexavalen: Chromium (Cr Vi) mg'kg WEh reference to IEC 62321:2008, UV-VIS 1 ND

Elame Retardants:PESS/IPEDES
Test Items unit Test Mathoo MOL Results
Monobromobdiphenyl mg'kg With reference 10 IEC 6§2321:2008, GC-MS S N.D
Dicromobipheny! mg'kg With reference 1o IEC 62321:2008, GC-MS S N.D
Trioromobiphenyl mg'kg With reference to IEC 52321:2005, GC-MS s N.D.
Tetrabromobiphenyl ma'kg With reference to IEC 62321:2008, GC-MS S N.O
Pentabromobtiphenyl mg'kg With reference to IEC 62321:2008, GC-MS 5 N.D
Hexabromaoblipheny! mg'kg With reference 1o IEC 62321:2008, GC-MS S N.D
Heptabromobiphenyl mo'kg With reference 10 IEC 62321:2008, GC-MS S N.D
Ociabromobiphenyl mg'kg With reference o IEC 62221:2008, GC-MS S N.D
Nonatromobdiphenyl mg'kg With reference to IEC 62221:2008, GC-MS S N.D.
Decabromaoblipheny! mg'kg With reference to IEC 62321:2008, GC-MS S N.D.
Monodromodiphenyl ether mg'kg With reference 10 IEC §2321:2008, GC-MS S ND
Disromodipnanyl ether mg/kg With reference 1o IEC 52221:2008, GC-MS 5 N.D
Trobromodiphenyl ether mg'kg With reference 1o IEC 62321:2008, GC-MS S ND
Tesrabromadiphenyl ether mg'kg With reference fo IEC 62321:2008, GC-MS S N.D
Pentabromodiphenyl ether mg'kg With reference to IEC 62321:2008, GC-MS S N.D.
Hexabromodiphenyl ether mg'kg With reference o IEC 62321:2008, GC-MS S ND
Heptabromodiphenyi ether mg'kg With reference 1o IEC 62321:2008, GC-MS S N.D
Octabromediphenyl ether mo'kg Witn reference 1o IEC §2321:2008, GC-MS 5 N.D
Nonabromodiphenyl ether mg'kg With reference 10 IEC 52321:2008, GC-MS S N.D
Decabromadiphenyi ether mg'kg With reference o IEC 62221:2008, GC-MS S ND

NOTE: (1) N.D. = Not detected.{<MDL)
2) mg'kg = ppm

(3} MDL = Method Detection Limit

(4) - = No regulaton

(3) ** = Quatiative analysis {No Unit)

(6) * = Boling-water-extraction:
Negatve = Absence of CrV! coating
Positve = Presence of CrV! coating: the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

TR Gt b by B g AR 0 Tt Coies o Gn el s w0 e weaed b A ®  e Ls n ed W Wi S Suem s ke e T e Sasies e Wi Cwscmts % Semc e s e st

Aivtes 2 Gwe 3 On Srtches ol Sy, SO o Joteiiins bicat Sk Svais. Sy Suhs & Bin Svond & it Sk St Gt b ats 89 Comparts S @ Su G4n o s blwto. iy 48 v S0 B o} R Satmeinn, § v Do Cpevh =

Ay it & 4 Ca 24d Sie esomnd ds A Smsd bt & @ - —— v TEL S i Sy w5 R e i gk o W ey Aoy et S ey -
e Pt e rotmmpol o Stee

-

sag, Donges-ga, Anywrg-e, Gyeongsh-oo, Kores 431-080
AG03 059 b Svww agHab.o0 b Wt ag8 Comigmnat

FO52 Vession3 S8 T

Nertiar of e DG8 Group (Socsie Geedrala de Survedmnca)
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5.2 RoHS

SGS

Test Report NoO. Fe30501/LF-CTSAYAA11-02162 lssued Date:  January 21, 2011 Page 3of 5

Sample No. - AYAA11-02162.001

Sample Description : 3535 Ceramic PKG

Item No./Part No. s NiA

Comments : Materials are Ceramic. Sticone.

Halogen Contents
Test Items unit Test Mathod MOL Results
Bromine(Br) mg'kg BS EN 14582:2007 . IC 20 N.D
Chiorine(Cl) mg'kg BS EN 14582:2007 . IC 20 N.D
Fluorine(F} mg'kg BS EN 14532:2007 . IC 20 N.D.
lodine(l) mg'kg BS EN 14582:2007 . IC =0 N.D

Picture of Sample as Received:

AYAA11-02162.001

B = b 20

NOTE: (1) N.D. = Not detected.(<MDL)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4} - = No regulaton

(5) ™ = Qua'tative analysis (Mo Unit)

(6) * = Boiling-water-extraction:
MNegatve = Absence of CrV! coating
Positve = Presence of CrV! coating: the detected concentration in boiling-water-extracton
solution is egual or greater than 0.02 mg'kg with 0 cm2 sample surface arsa.

Tun st 8wl e o w4 4 St St o) e el v e e S & nel) @ S LS W4 Wy P L im0 T ek Cottas b B St @ S s bt

Advtnn 3 e (0 ba ki o RS, noveeiveitn @ bt bt it Sem Jey AT G0 Srturmh b St Gt i Sivad btn ottt o Carparfs Db © du ou ¥ B Benerten wiy wd wee b o IR bt wy T oy

ey 1 & % Ova 046 005 o s o et 90%00 e @ Mirumihe v sweEny @ Pur IS 04 Gl vee Go Samntve dvpornit THY. Gt Vemed B0 Symcnd aerd N rgerre o togmde yrphob g g d-Fon Ao
B

e 8 o e

togpe-dong, Dingen-34, Atyerp-o, Greongghda, Kores 31-000
S22 (0101 4603 050 P tvww SgEEb.2 b www T 358 Comireaved

FO52 Vesion3 SGE Testing %ovea Co Lid | e
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5.2 RoHS

Testing flow chart for RoHS

3GS

Test Report NO. Fesosourcrsavasi-ozies

Issued Date-  January 21, 2011

Fage 2ol

Testing Flow Chart for RoHS:Cd/Ph/Hg/Cr*/PEBs&PBDEs Testing

Cd/PbiHg

FEBs/PBDEs

[::r 6+

cr &

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

Monmetallic Material

Metallic Material

Filtration

Clean-up with Florisil
Column

Adding Extraction Solution

Spot Test / Boiling

Residus

Concentration/Dilution
of Extraction Solution

Water Extraction
| |
Heating to 90~95°C Adding 1.5-
for Extraction Diphenylcarbazide

Total Digestion

Filtration and pH Adjustment

for Color Development

Adding 1 .S-Diplllenyl carbazide
for Color Development

A Red Colef Indicates
the Presence of Cré+

Filtration
|
ICP-AES/AAS GCIMS
|
DATA DATA
SAMSUNG ELECTRONICS
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Confirm
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6. Certificate

6.1 UL

File E347623
Project 11CA23063

June 02, 2011
REPORT
on
COMPONENT - Light-Emitting-Diode Package

SAMSUNG LED CO LTD
Kyungki-Do, Korea

Copyright © 2011 Underwriters Laboratories Inc.

Underwriters Laboratories Inc. authorizes the above named company to
reproduce this Report provided it is in its entirety.

Underwriters Laboratories Inc. authorizes the above named company to
reproduce the latest pages of that portion of this Report consisting of
this Cover Page through Page 2.

ELECTRICAL RATING:

Input Max. Enclosure Max. Current
Cat. No. type Junction Consideration Operating Rating (ma)
Temp. (°C) Voltage
] 23030 3.1 vdc 300
ii;gz; D Class 2 150 1 3.3 vdc 700
3.6 vdc 1500

Enclosure consideration codes:
1 - The LED packadge or a portion thereof has not been investigated as a fire
enclosure or a fire and electrical enclosure.
- The LED package or a portion thereof has been investigated as a fire
enclosure.
3 - The LED package or a portion thereof has been investigated as a fire and
electrical enclosure.

)

GENEERAL:

The product is a LED package intended for only for connection to a
constant current Class 2 power source.

MODEL NOMENCLATURE:

CRI (Color Forward Chromaticity
Rendering voltage Group Coordinate Luminous
Series Index) Flux
SPHWHTL3D30 W XX ¥y ZZ

W =3 (70 <= CRI <80) or 5 (CRI >= 80)

SAMSUNG ELECTRONICS 38
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6. Certificate

6.1 UL

TECHNICAL CONSIDERATICNS (NOT FOR FIELD REPRESENTATIVE'S USE):

Products designated USR have been investigated using reguirements
contained in the Standard for Light Emitting Diode (LED) Equipment For Use In
Lighting Products, UL 8750, First Edition dated 2009-11-18.

Products designated CNR have been investigated using requirements
contained in the Standard for Luminaires, CSA& C22.2 No. 250-08, Third Edition,
dated 2010-01-01.

Conditions of Acceptability - For use only in (or with) Applicant’s complete
equipment where the acceptability is determined by Underwriters Laboratories
Inc.

1. These products have been evaluated for connection only to a class 2
constant current source. Suitability for connection to a different
source type shall be determined in the end-use application.

[R]

Temperature testing shall be conducted in the end-use application. The
maximum temperature on the polymeric materials of the LED shall not
exceed 150°C.

3. The suitability for this component for use in a damp and wet locations
5hall be determined in the end-use applicatiocn.
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7. Appendix

7.1 Nomenclature Code

- Product code can be understood by below explanation.

% 18 Digits > Detail rank information

S P HWUHT L 3 D 3 0 3,E 6 R 0 H 5

112|3|(4|5|6|7|8|9|10(11|12)13|14|15|16|17|18

M 1,2,3 Digit M 13,14 Digit — Vf
Samsung Package High Power E1 . 2.7~2.8V
M 4,5 Digit - Color F1 : 2.872.9V F5
WH . White G1 : 2.9~3.0V
H1 : 3.0~3.1V
M 6 Digit — Product version n . 3.1~3.2V
Ml 7,8 Digit — Product 8 BT
13 : 3535 Ceramic M 15,16 Digit — CCT
WO : 2700K RO : 5000K
M 9 Digit — Lens type VO : 3000K QO : 5700K
D : Dome Lens UoO : 3500K
TO : 4000K

B 10 Digit — Operating condition
M 17,18 Digit — Luminous flux

3 : Max 3 Watt
F1 : 90~100im
M 11 Digit — Not defined, default “0” g1 . 100~110 G5
e H1  : 110~120
H 12 Digit — CRI
- n : 120~130
Sl 1vin. 70+ KL  : 130~140
4 ¢ Min. 75+ L1 . 140~150
5 : Min. 80+
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8. Revision History

Writer
Date Revision History
Drawn Approved
2012.03.22 New Version Y.J. Jung | D.M. Jeon
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