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1.1 System Overview  

1.1.1 Product Description 

< Outline of CR35H > 

  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. 

Top View Bottom View Side View 

Unit : mm / Tolerance : ± 0.13 
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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 

- 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( △θ : 125˚ x 125˚ ) for uniform illuminance 

- Eco-friendly : RoHS compliant 



Application Image 

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

- Low & High Bay Solution 
   ∙ Warehouse, Industrial 

- Outdoor Lighting 
  ∙ Street, Tunnel, Garage 

- High End Solution 
   ∙ Torch 
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1.2 Application  

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

1.3.1 Absolute Maximum Rating 

Item Maximum Rating 

Operation Forward Current ( Ta = 25℃ ) 1500 mA 

Thermal Resistance ( Rth,j-S ) 6.1 ℃/W 

LED Junction Temperature ( TJ ) 150 ℃ 

Operating Temperature Range ( Topr ) -40 ℃ ~ 85 ℃ 

Storage Temperature Range ( Tstg ) -40 ℃ ~ 100 ℃ 

Reverse Voltage  0.7 ~ 1.2 V 

ESD HB ±5 kV 

   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 
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2.1 Warnings 

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 ℃, 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 ℃/60 % RH,  

       b. Stored at <10 % RH. 

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

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

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



Model Size(mm) If(mA) 
Vf(V) 
Typ. 

Flux(lm) 
Typ. 

Lm/W 
Typ. 

CRI 

CR35H 
(Ceramic) 

3535) 

3.5x3.5x 
1.89t 

350 
(Max. 
1500) 

3.00 

CW 130 124 70+ 

WW110 105 80+ 

Table. Luminous flux with CCT (@ If=350mA, 25℃) 

Table. Luminous efficacy (@ If=350mA , 25℃) 
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3.1 Optical Considerations 

3.1.1 Basic Performance   

CCT(K) Item Unit Rank Min. Typ. Max. 

Warm White 
(2700, 
3000, 
3500, 

4000K) 

Luminous Flux lm F5 90 - 140 

Forward Voltage V E6 2.7 - 3.3 

CRI - - 80 - - 

Viewing Angle ˚ - - 125 - 

Cool White 
(5000, 
5700K) 

Luminous Flux lm H5 110 - 160 

Forward Voltage V E6 2.7 - 3.3 

CRI - - 70 - - 

Viewing Angle ˚ - - 125 - 

• The optical characteristics are shown in below tables. 
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3.1 Optical Considerations 

3.1.1 Basic Performance   

- Relative Flux vs. Forward Current 

(Ta = 25℃)  

- Spectra 
<Warm White> 

Chromaticity Coordinate : 
(x, y) = (0.447, 0.422) 

<Cool White> 

Chromaticity Coordinate : 
(x, y) = (0.340, 0.379) 

0.0  

0.2  

0.4  

0.6  

0.8  

1.0  

380 480 580 680 780 

R
e

la
ti

ve
 In

te
n

si
ty

  

Wavelength (nm) 

Relative intensity vs. Wavelength 

•   The below graph shows the variation of relative luminous flux 
with  forward current  up to 2000mA.   

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

350mA 

(Ta = 25℃)  (Ta = 25℃)  
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3.1 Optical Considerations 

3.1.1 Basic Performance   
- Viewing Angle 
 

(Ta = 25℃)  
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- Viewing Angle vs. Color Value 

•  CR35H’s beam angle : 125° (FWHM). 

(Ta = 25℃)  
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- Forward Current vs. Color X, Y 

3.1 Optical Considerations 

3.1.1 Basic Performance   

(Ta = 25℃)  <Warm White> 

Chromaticity Coordinate(at 350mA)  : 
(x, y) = (0.447, 0.422) 
(u’, v’) = (0.249, 0.530) 
 

<Cool White> 

Chromaticity Coordinate(at 350mA)  : 
(x, y) = (0.340, 0.379) 
(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 ℃ .  

(Ta = 25℃)  

(Ta = 25℃)  

Relative Flux Vs. Ts 
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3.1 Optical Considerations 

3.1.2 Color Binning Information   
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R0 

T0 

P0 

U0 

V0 
Q0 

S0 

W0 

6500K 

5700K 

5000K 

4500K 4000K 

3500K 

ANSI 

C78.377A 

Blackbody 

Locus 

7500K 
N0 

3000K 
2700K 

2580K 

2792K 2648K 

1 2 3 4 
5 6 7 8 

9 A B C 
D E F G 

7040K 

6021K 

5310K 

4745K 

4258K 

4110K 

3968K 

3710K 
3575K 

3332K 

3126K 

2950K 

R1 
R2 

R3 
R4 

R5 
R6 

R7 

R8 

8200K 

- CR35H are supplied by ANSI standard 
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D E F G 

9 A B C 

5 6 7 8 

1 2 3 4 

3.1 Optical Considerations 

3.1.2 Color Binning Information  

1) Whole Bin (16 Sub Bin) 

2) Half Bin (8 Sub Bin) 

3) Quarter Bin (4 Sub Bin) 

Item Code(W : CCT 2700K) 

Whole Bin SPHWHTL3D303E6W0F5 

Item Code(W : CCT 2700K) 

Half Bin SPHWHTL3D303E6WUF5 

Item Code(W : CCT 2700K) 

Quarter Bin SPHWHTL3D303E6WPF5 

   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.   

9 A B C 

5 6 7 8 

A B 

6 7 
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3.1 Optical Considerations 

3.1.2 Color Binning Information 
  

7 8 

3 4 

1 2 

5 6 

1) Whole Bin (8 Sub Bin) 

2) Half Bin (4 Sub Bin) 

Item Code(R : CCT 5000K) 

Whole Bin SPHWHTL3D303E6R0H5 

Item Code(R : CCT 5000K) 

Half Bin SPHWHTL3D303E6RTH5 

   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.   

3 4 

1 2 



17 

3.1.3 Luminous Flux Binning Information   

Luminous flux @ 350mA (lm) 

3.1 Optical Considerations 

Min. 
Flux Bin 

5700K 5000K 4000K 3500K 3000K 2700K 

Q  R T U V W 

D1 70-80 

E1 80-90 

F1 90-100 

G1 100-110 

H1 110-120 

J1 120-130 

K1 130-140 

M1 140-150 

N1 150-160 

F5 

H5 
J4 

K3 

G4 

H3 

   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). 



  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.    

[Cool White] [Warm White] [Pairing] 

VD 

V7 

VD 

V7 

VD 

V7 

VD 

V7 

V7 

VD 

V7 

VD 

V7 

VD 

V7 

VD 

3.1 Optical Considerations 

3.1.4 Solutions for MacAdam 3-Step   
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  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)        

Pair 
PCB Board 



: The kitting bins are also grouped as the same way 
as production bin 

CCT Lm Rank Product Code 

W(2700K) 
F5 
G4 
H3 

SPHWHTL3D303E6WKF5 
SPHWHTL3D303E6WKG4 
SPHWHTL3D303E6WKH3 

V(3000K) 
F5 
G4 
H3 

SPHWHTL3D303E6VKF5 
SPHWHTL3D303E6VKG4 
SPHWHTL3D303E6VKH3 

U(3500K) 
F5 
G4 
H3 

SPHWHTL3D303E6UKF5 
SPHWHTL3D303E6UKG4 
SPHWHTL3D303E6UKH3 

T(4000K) 
G4 
H3 
J2 

SPHWHTL3D303E6TKG4 
SPHWHTL3D303E6TKH3 
SPHWHTL3D303E6TKJ2 

R(5000K) 
H5 
J4 
K3 

SPHWHTL3D303E6RKH5 
SPHWHTL3D303E6RKJ4 
SPHWHTL3D303E6RKK3 

Q(5700K) 
H5 
J4 
K3 

SPHWHTL3D303E6QKH5 
SPHWHTL3D303E6QKJ4 
SPHWHTL3D303E6QKK3 

※ Product color code ‘K’ means kitting product. 

3.1 Optical Considerations 

  Chromaticity Binning Method  
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3.1.4 Solutions for MacAdam 3-Step   

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

:  Products for kitting bin should be noticed in 
different nomenclature as shown in below table 

  CR35H Kitting Bin Code  



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

1 
R5 n reel +  
R8 n reel 

5 
R1 n reel + 
 R7 n reel 

9 
R3 n reel +  
R5 n reel 

2 
R5 n reel +  
R7 n reel 

6 
R1 n reel +  
R8 n reel 

10 
R3 n reel +  
R6 n reel 

3 
R6 n reel +  
R7 n reel 

7 
R2 n reel +  
R7 n reel 

11 
R4 n reel +  
R5 n reel 

4 
R6 n reel +  
R8 n reel 

8 
R2 n reel +  
R8 n reel 

12 
R4 n reel +  
R6 n reel 

※ n= 1~5 

3.1 Optical Considerations 

 Kitting-Bin example (R0 rank) 
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3.1.4 Solutions for MacAdam 3-Step   

      :  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 V1 n reel+ VC n reel 15 V5 n reel+ V8 n reel 29 V7 n reel+ V9 n reel 

2 V1 n reel+ VF n reel 16 V5 n reel+ VC n reel 30 V7 n reel+ VD n reel 

3 V1 n reel+ VG n reel 17 V5 n reel+ VF n reel 31 V7 n reel+ VE n reel 

4 V2 n reel+ VC n reel 18 V5 n reel+ VG n reel 32 V7 n reel+ VF n reel 

5 V2 n reel+ VE n reel 19 V8 n reel+ V9 n reel 33 VA n reel+ V2 n reel 

6 V2 n reel+ VF n reel 20 V8 n reel+ VD n reel 34 VA n reel+ V3 n reel 

7 V2 n reel+ VG n reel 21 V8 n reel+ VE n reel 35 VA n reel+ V4 n reel 

8 V3 n reel+ V9 n reel 22 V9 n reel+ VC n reel 36 VA n reel+ V8 n reel 

9 V3 n reel+ VD n reel 23 V6 n reel+ V8 n reel 37 VA n reel+ VC n reel 

10 V3 n reel+ VE n reel 24 V6 n reel+ VC n reel 38 VB n reel+ V1 n reel 

11 V3 n reel+ VF n reel 25 V6 n reel+ VE n reel 39 VB n reel+ V2 n reel 

12 V4 n reel+ V9 n reel 26 V6 n reel+ VF n reel 40 VB n reel+ V3 n reel 

13 V4 n reel+ VD n reel 27 V6 n reel+ VG n reel 41 VB n reel+ V5 n reel 

14 V4 n reel+ VE n reel 28 V7 n reel+ V5 n reel 42 VB n reel+ V9 n reel 

※ n= 1~5  

3.1 Optical Considerations 

 Kitting-Bin example (V0 rank) 
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3.1.4 Solutions for MacAdam 3-Step  

 : 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.     
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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 



23 

3.3 Thermal Considerations 

3.3.1 Thermal measurement 

1) Rth j-s (Thermal Resistance Junction to Solder) : 6.1℃/W(Max.) 
 
2) How to calculate junction temperature     
 : Tj (Junction Temperature) = Ts + Rth x Pd (Pd = IF x VF)      

  Thermal management is important to ensure sufficient 
lifetime and performance. The thermal resistance is 
6.1℃/W(Max.) 
 
  Please apply suitable thermal design referring to 
guideline as shown below. 
 

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. 

 
 

Ts  Point 



PCB 

Picture 

Drawing 
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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. 

 



3.4 Mechanical Considerations 

3.4.1 Mechanical Drawing 

Unit : mm / Tolerance : ± 0.13 
Drawing of CR35H 

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 

25 
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3.4 Mechanical Considerations 

  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 

3.4.2 Handling Guide 

  In order to avoid any mechanical damage to the CR35H,  
do not apply more than 1000 gf of shear force directly onto 
the lens.  
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Dedicated SAMSUNG CR35H Pick-up Tool Design (All Dimensions in mm) 

3.4 Mechanical Considerations 

3.4.3 Pick and Place Guide 

Please refer pick up tool information below for SMT. 

Vac. Hole Ø 1 

1
.2

3
 

1
.0

9
 

120˚ 

Ø  3.1 

Ø  7 

Ø  4 

6
.5

 

4
.5

 

Ø  4 

1
4

.7
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For Manual Soldering 

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

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 max. 

3.4 Mechanical Considerations 

3.4.4 Soldering Guide 
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3.4 Mechanical Considerations 
3.4.4 Soldering Guide 

Ø 10 

30° 

Ø 22 

Ø 13±0.2 2.0±0.2 

Label 

Ø 180±0.3 

Ø 60±0.1 

Ø 13±0.3 
Ø 15.4±1.0 

Tape and Reel Information 
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4.1 Thermal Considerations 

4.1.1 LM80 Test Result 

R th j-s 5 ℃/W 

Ambient Temperature 55℃, 75℃, 85℃ 

    Measured Lumen Maintenance (%) 

Ts (℃) If (mA) 500h 1000h 2000h 3000h 4000h 5000h 6000h 

55℃ 1000 100.4 100.6 99.5 98.7 97.7 97.3 97.1 

75℃ 1000 100.3 100.0 99 97.3 96.1 95.5 95.5 

85℃ 1000 100.4 99.9 98.7 96.8 95.9 95.1 95.3 

CR35H (A)  measured data 

Ts   : 55℃, 75℃, 85℃ 
If    : 1000mA 
CCT : 2700K 

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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94.1% 

Testing Lab : Nansha 

6000hrs test result(Relative luminous flux) for LM80 
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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 : 
   - Lumen maintenance life calculation :  
  
                                                 in case of L70, 
 
         * Ø (t)= averaged normalized luminous flux output at time t 
          * α = decay rate constant derived by the least squares curve-fit 
          * B = projected initial constant derived by the least squares curve-fit 
                 

 

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. 

Item 
55⁰C  

Case Temp. 
75⁰C  

Case Temp. 
85⁰C  

Case Temp. 

Sample size 28 

Drive current  
In the test 

1000 mA 

Test duration 6000 hrs 

α 7.267E-06 9.975E-06 9.849E-06 

B 1.009 1.008 1.005 

Calculated 
L70(6k) hours 

50,000 37,000 37,000 

Reported 
L70(6k) hours 

>36,000 >36,000 >36,000 
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5.1 Photobiological Safety(IEC 62471) 
Testing Lab : KTR(Korea Testing & Research Institute) 
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Risk Symbol Risk Group Result 

Actinic UV ES Exempt 

Near UV EUVA Exempt 

Blue light LB Low Risk(RG-1) 

Blue light, 
Small Source 

EB Not Applicable 

Retinal thermal LR Exempt 

Retinal thermal 
Weak stimulus 

LIR Not Applicable 

IR Radiation EIR Not Applicable 

5.1 Photobiological Safety(IEC 62471) 

- Measuring Instrument 

Name Maker Model No. 

Spectrometer BENTHAM IDR-300 

- Summary of Testing 
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5.2 RoHS  

CR35H complies with RoHS directive. 
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5.2 RoHS  
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5.2 RoHS  
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5.2 RoHS  

Testing flow chart for RoHS 
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6.1 UL 



39 

6.1 UL 
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7.1 Nomenclature Code  

- Product code can be understood by below explanation.  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

※ 18 Digits 

S P H W H T L 3 D 3 0 3 E 6 R 0 H 5 

■ 4,5 Digit - Color 

Samsung Package High Power 

WH : White 

■ 7,8 Digit – Product 

L3 : 3535 Ceramic 

D : Dome Lens 

■ 1,2,3 Digit 

■ 11 Digit – Not defined, default “0” 

■ 10 Digit – Operating condition 

3 : Max 3 Watt 

■ 13,14 Digit – Vf 

E1 : 2.7~2.8V E6 

F1 : 2.8~2.9V F5 

G1 : 2.9~3.0V G4 

H1 : 3.0~3.1V 

J1 : 3.1~3.2V 

K1 : 3.2~3.3V 

■ 15,16 Digit – CCT 
W0 : 2700K 

V0 : 3000K 

U0 : 3500K 

T0 : 4000K 

■ 17,18 Digit – Luminous flux 

F1 : 90~100lm F6 

G1 : 100~110 G5 

H1 : 110~120 H4 

J1 : 120~130 

K1 : 130~140 

L1 : 140~150 

R0 : 5000K 

Q0 : 5700K 

■ 12 Digit – CRI 

3 : Min. 70+ 

4 : Min. 75+ 

5 : Min. 80+ 

■ 9 Digit – Lens type 

■ 6 Digit – Product version 

Detail rank information 
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