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1. Description

1.1 General Description  

 

The White +Amber LED,which was fabricated by using blue chips and the phosphor. 

Product Package:3.56mmX3.70mmX0.75mm. 

1.2 Features  

►EMCPackage.  
 

►Extremely wide viewing angle.  
 

►Suitable for all SMT assembly and solder process.  
 

►Available on tape and reel.  
 

►Moisture sensitivity level: Level 2.  
 

►RoHS compliant. RoHS  
 

►Qualifications: The product qualification test plan is based on the guidelines of AEC-Q102Stress 

Test Qualification for Automotive Grade Discrete Semiconductors

 

1.3 Application  

►Automotive Lighting Interior and Exterior.
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1.4 Package Dimension  

 
 
 
 
 
 

 

 

 

 

 

 

 

 

Notes

 All dimensions units are millimeters. 

 All dimensions tolerances are 0.10mm unless otherwise noted. ±0.10
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GaN 

Package 
materials 
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Polymer 
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（with diffuser and phosphor） 
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Fig.1-3BottomView 背面视图 

0.
46

1.
80

3.70
0.

40

0.601.55

Fig.1-4Polarity极性

Fig.1-5Soldering Patterns 推荐焊盘 

1.60 0.60

1.
85

0.
40

0.
51

1

2

3

4

1

2

3

4

1

2
4

3

White Amber

White Amber

Amber

White

0.80

0.
10

mailto:Tel:%20+86-755-66839118
mailto:sales@refond.com
http://www.refond.com/


 

 

Tel: +86-755-29675000         E-mail:sales@refond.com          Web: www.refond.com                PAGE:5 
 REFOND:WI-E-045     A/3  REV:E/0 

1.5 Product Parameters  

Table 1-1 Electrical / Optical Characteristics at Ts=25°C  

 
 

Item 

 

Symbol 

 

Test Condition 

 

White白光 
Unit 

 
Min. 

 

Typ. 

 

Max. 

Forward Voltage 

 
VF IF=150mA 2.80 3.05 3.40 V 

Forward Current 

 
IF Ts=25°C 15 150 200 mA 

Reverse Current 

 
IR VR=5V --- --- 10 uA 

Chromaticity 
Coordinate    

 

 --- IF=150mA --- 0.3288 --- --- 

Y --- IF=150mA --- 0.3415 --- --- 

Luminous Flux 

 
Φ IF=150mA 55.3 69 75.3 lm 

Viewing Angle 

 
2θ1/2 IF=150mA --- 120 --- deg 

Thermal 
Resistance(Junc
tion to Solder).

 

Real Rth JS real IF=150mA --- 25 34 /W 

Electrical Rth JS el IF=150mA --- 16 22 /W 

Item 

 

Symbol 

 

Test Condition 

 

Amber琥珀光 Unit 

 Min. 
 

Typ. 
 

Max. 
 

Forward Voltage 

 
VF IF=150mA 2.80 3.05 3.40 V 

Forward Current 

 
IF Ts=25°C 15 150 200 mA 

Reverse Current 

 
IR VR=5V --- --- 10 uA 

Chromaticity 
Coordinate    

 

 --- IF=150mA --- 0.563 --- --- 

Y --- IF=150mA --- 0.425 --- --- 

Luminous Flux 

 
Φ IF=150mA 40.9 48 55.3 lm 

Viewing Angle 

 
2θ1/2 IF=150mA --- 120 --- deg 

Thermal 
Resistance(Junc
tion to Solder).

 

Real Rth JS real IF=150mA --- 27 36 /W 

Electrical Rth JS el IF=150mA --- 19 25 /W 
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Table 1-2 Absolute Maximum Ratings at Ts=25°C  

Notes

1. 1/10 Duty cycle, 10ms pulse width. 10ms 1/10

2. The above forward voltage measurement allowance tolerance is ±0.05V.  ±0.05V

3. The above color coordinates measurement allowance tolerance is ±0.005. ±0.005

4. The above luminous intensity measurement allowance tolerance ±5%. ±5

Care is to be taken that power dissipation does not exceed the absolute maximum rating of the product. 

 

6. All measurements were made under the standardized environment of Refond. 

7.When the LEDs are in operation the maximum current should be decided after measuring the package 

temperature, junction temperature should not exceed the maximum rate  LED

8.At 25℃, pulse mode test, white photoelectric conversion efficiency ηe=36%; amber photoelectric conversion 

efficiency ηe=30%. 25℃ 36% 30%

9.Thermal resistance values (Rth JS real) measure current is 150mA ,Temperature constant at 25°C. 

(Rth JS real) 150mA 25°C

10.According to IEC62471, Photobiological Risk is Group 0 . IEC62471 0

Parameter  Symbol  Value  Unit  

Power Dissipation 

 
PD 1360 mW 

Forward Current 

 
IF 200 mA 

Peak Forward Current  

 
IFP 350 mA 

Reverse Voltage 
 

VR 5 V 

ESD( ) 
(HBM,Class 3B) VESD 8000 V 

Operating Temperature 

 
TOPR -40 ~ +125 ℃ 

Storage Temperature 

 
TSTG -40 ~ +125 ℃ 

Junction Temperature 

 
TJ 150 ℃ 
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1.6 Bin Range Of Forward Voltage and Luminous Flux (IF=150mA)

BIN (IF=150mA) 

Table 1-3 VF and Flux Bin Range Bin  

Item  Unit  IF  

Forward Voltage 

 

G0 H0 I0 
V 

150mA 

2.8-3.0 3.0-3.2 3.2-3.4 

Luminous 
Flux 

  

White
PA PB QA 

lm 
55.3-61.2 61.2-67.8 67.8-75.3 

Amber 
NB OA OB 

40.9-45.3 45.3-50 50.0-55.3 

 

 

 

 

 

 

 

 

 

 

Fig. 1-6  The C.I.E Chromaticity Diagram (White)CIE  

 

Table 1-4Color Bin Range 

BIN CODE CIE-X1 CIE-Y1 CIE-X2 CIE-Y2 CIE-X3 CIE-Y3 CIE-X4 CIE-Y4 

VM1 0.3150 0.2995 0.3115 0.3212 0.3268 0.3371 0.3282 0.3162 

VM2 0.3210 0.3060 0.3190 0.3280 0.3340 0.3420 0.3340 0.3230 

VM3 0.3270 0.3140 0.3270 0.3360 0.3420 0.3490 0.3410 0.3300 

VM4 0.3340 0.3230 0.3340 0.3420 0.3480 0.3535 0.3480 0.3370 

VM5 0.3165 0.3180 0.3140 0.3380 0.3298 0.3525 0.3302 0.3307 

VM6 0.3223 0.3260 0.3209 0.3461 0.3378 0.3615 0.3368 0.3368 

VM7 0.3302 0.3307 0.3298 0.3525 0.3457 0.3666 0.3442 0.3434 
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Fig. 1-6  The C.I.E Chromaticity Diagram Amber  CIE  

 
Table 1-4Color Bin Range 

BIN CODE CIE-X1 CIE-Y1 CIE-X2 CIE-Y2 CIE-X3 CIE-Y3 CIE-X4 CIE-Y4 

AM1 0.5625 0.4160 0.5490 0.4250 0.5620 0.4380 0.5790 0.4210 

AM2 0.5760 0.4070 0.5575 0.4195 0.5750 0.4250 0.5885 0.4110 
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1.7 Typical Optical Characteristics Curves  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1-7 Ambient Temperature vs Allowable Forward Current  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1-8 Duty cycle（10%） vs Allowable Forward Current
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Fig.1-10 Spectrum Distribution

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1-11 Radiation diagram
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Fig.1-12 Forward Voltage Vs Forward Current

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1-13 Forward Voltage Vs Ambient Temperature  
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   Fig.1-14 Forward Current Vs Relative Intensity

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Fig.1-15 Ambient Temperature Vs Relative Intensity
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Fig.1-16 Forward Current vs. Color Shift
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Fig.1-17 Ambient Temperature vs. Color Shift  

 

2. Packaging  

 

2.1 Packaging Specification  

Package:2000pcs/reel. 2000pcs  

 

2.1.1Carrier Tape Dimension

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.2-1 Carrier Tape Dimension  

 

2.1.2Reel Dimension  

 

Table 2-1Reel Dimension

 
 

Fig.2-2Reel Dimension  

 

Notes

A 13.6 0.1mm 

B 180.0 1.0mm 

C 60.0 1.0mm 

D 13.0 0.5mm 

Label 标签

D

C

A

B

P0 P1

D0

P2E
F

A0

W

symbol

symbol
Spec

Spec
A0

3.80±0.1

B0 K0 P0 P1 P2
3.90±0.1 1.00±0.1 4.00±0.1 8.00±0.1 2.00±0.05

W T E F D0 D1
12.0±0.1 0.25±0.05 1.75±0.1 5.50±0.1 1.50±0.1 1.50±0.1

D1

B
0

K0

T
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The tolerances unless mentioned ±0.10mm. Unit : mm ±0.10

2.1.3Label Form Specification  

Table 2-2 Specification

Fig. 2-3 Label Form Specification  

 

2.1.4Part number nomenclature describe  

RF  -  A3E35  -  2W2   E  -  B1 

                   ①             ②             ③      ④        ⑤ 

① Company abbreviation Refond  

② Package type: A3 stands for gold plated product + Zener diode, E35 stands for round cup cut 

EMC 3537  A3 + E35 EMC 3537  

③ Color type: 2W2 stands for white+Amber Double color  2W2 +  

④ Rated current: E stands for rated current 150mA E 150mA  

⑤ Chip type: A9 stands for the type of chip B1  

 

 

 

 

CUSTOMER 
P/N 

CUSTOMER NUMBER  

 

MFG P/N. Manufacture Part Number 

 

QUANTITY. QUANTITY  

D/C Date Code  

BIN Bin Code  

LOT LOT NO.  

MSL:2 Moisture Sensitivity Levels
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2.2 Moisture Resistant Packing  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2-4Moisture Resistant Packing  

 

2.3 Cardboard Box  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2-5 Cardboard Box  

Notes

1. One inner box fits in 5 packs product. 5  

2. The size of outer box is determined by deliver product amounts，the biggest size of outer box can fits in 14 

inner boxes. 14  

Label

标签

Reel

卷盘

Moisture Barrier Bag

 防潮袋

Label

标签

瑞豐光電

G.W:       G

6 RoHS
BLHY

Label

标签

Label

标签

Side view

Inner Box 内箱 Outer Box 外箱
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 SMT Reflow Soldering Instructions SMT

 

3.1 SMT Reflow Soldering Instructions SMT  

Product complies to MSL Level 2 acc.to JEDEC J-STD-020E 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.3-1SMT Reflow Soldering Instructions SMT  

Table 3-1Reflow parameters  

 

Profile Feature Symbol Minimum 
Pb-Free(SnAgCu) 

Assembly 

Recommendation 

Maximum Unit 

Ramp-up rate to preheat 
25°C to 150 °C 

  2 3 °C /s 

Time ts    
Tsmin to Tsmax 

ts 60 100 120 s 

Ramp-up rate to peak 
Tsmax to Tp 

  2 3 °C /s 

Time limited to maintain high temperature TL  217   °C 

Time limited to maintain high temperature tL  80 100 s 

Peak /Classification of temperature Tp  245 260 °C 

Time within 5 C of the specified peak 

temperature Tp -5K 

tp 10 20 30 °C 

Ramp-down rate to preheat 

25°C to 150 °C 
  3 6 °C /s 

Time 

25°C to Tp  
   480 s 

tp

t

ts

L

Preheat

TS min

TS max

TP

25

Ramp-up

Critical Zone

T  to TL P

Ramp-down

t 25℃ to Peak

Te
mp
er
at
ur
e

Time

150

TL

200

217

260
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Notes  

(1) Reflow soldering should not be done more than twice. If more than 24 hours between the two soldering, 

LED will be damaged. 

 

(2)When soldering , do not put stress on the LEDs during heating.

 

3.1.1 Cautions  

(1)The encapsulated material of the LEDs is silicone. Therefore the LEDs have a soft surface on the top of package. 

The pressure to the top surface will be impacted on the reliability of the LEDs. Precautions should be taken to 

avoid the strong pressure on the encapsulated part. So when use the picking up nozzle, the pressure on the 

silicone resin should be proper. Use the nozzle recommend by Refond , Please confirm the installation conditions 

of nozzle before using. LED

 

 

 

 

 

 

 

 

 

 

(2) Components should not be mounted on warped (non coplanar) portion of PCB. After soldering, do not warp the circuit 

board. LED  

(3) Do not apply mechanical force or excess vibration during the cooling process to normal temperature after 

soldering. Do not rapidly cool device after soldering.

(4)Recommended Nitrogen as atmosphere during the reflow. 

φ 3.60

φ 2.20
（Unit/单位：mm）
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 Handling Precautions

 

4.1 Handling Precautions  

(1) LED operating environment and sulfur element composition cannot be over 100PPM in the LED mating 

usage material. This is provided for informational purposes only and is not a warranty or endorsement.LED

(2) In order to prevent external material from getting into the inside of LED, which may cause the malfunction of 

LED. According to IEC 61249-2-21,the single content of Bromine element is required to be less than 

900PPM,the single content of Chlorine element is required to be less than 900PPM,the total content of Bromine 

element and Chlorine element in the external materials of the application products is required to be less than 

1500PPM）. This is provided for informational purposes only and is not a warranty or endorsement.

 

(3) VOCs (Volatile organic compounds) emitted from materials used in the construction of fixtures can 

penetrate silicone encapsulants of LEDs and discolor when exposed to heat and photonic energy. The result 

can be a significant loss of light output from the fixture. Knowledge of the properties of the materials selected to 

be used in the construction of fixtures can help prevent these issues. Refond advises against the use of any 

chemicals or materials that have been found or are suspected to have an adverse affect on device performance 

or reliability. To verify compatibility, Refond recommends that all chemicals and materials be tested in the 

specific application and environment for which they are intended to be used. Attaching LEDs, do not use 

adhesives that outgas organic vapor. 

(4) Handle the component along the side surface by using forceps or appropriate tools; Do not directly touch or 

Handle the silicone lens surface, it may damage the internal circuitry.
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Fig 4-1Cautions  

 

(5) In designing a circuit, the current through each LED can not exceed the absolute maximum rating specified 

for each LED. In the meanwhile, resistors for protection should be applied, otherwise slight voltage shift will 

cause big current change, burn out may happen. The driving circuit must be designed to allow forward voltage 

only when it is ON or OFF. If the reverse voltage is applied to LED, migration can be generated resulting in LED 

damage. 

 

(6) Thermal Design is paramount importance because heat generation may result in the Characteristics decline, 

such as brightness decreased, Color change and so on. Please consider the heat generation of the LEDs when 

making the system design. LED

 

(7) Compared to standard encapsulants, silicone is generally softer, and the surface is more likely to attract 

dust, requiring special care during processing. In cases where a minimal level of dirt and dust particles cannot 

be guaranteed, a suitable cleaning solution must be applied to the surface after the soldering of components. 

Refond suggests using isopropyl alcohol for cleaning. In case other solvents are used, it must be assured that 

these solvents do not dissolve the package or resin. Ultrasonic cleaning is not recommended. Ultrasonic 

cleaning may cause damage to the LED. 
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Table 4-1 Storage  

 Recommended storage time  (Based on Refond product experience ) 

Conditions 

 

Temperature 

 

Humidity 

 

Time 

 

Storage 

Before Opening Aluminum Bag 

 

30  75% 

Within 1 Year From Date 

 

After Opening Aluminum Bag 

 

30  60% 

Recommended for use 

within 24 hours  

24  

Baking 

 

60 5  - 

24hours 

24  

(8) If the moisture absorbent material（silica gel）has faded away or the LEDs have exceeded the storage 

time, baking treatment should be performed after unpacking and based on the following condition 60±5 ℃ 

for above 24 hours.

60±5℃ 24  

If the package is flatulence or damaged, please notify the sales staff to assist.

(9)Similar to most Solid state devices; LEDs are sensitive to Electro-Static Discharge (ESD) and Electrical Over 

Stress (EOS). LED

➢ This LED is sensitive to transient excessive voltages (e.g. ESD, lightning surge). If this excessive voltage 

occurs in the circuit, it may cause the LED to be damaged causing issues (e.g. the LED to become dimmer 

or not to illuminate [i.e. catastrophic failure]).Ensure that when handling the LEDs, necessary measures are 

taken to protect them from an ESD discharge. The following examples are recommended measures to 

eliminate the charge: 
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 Grounded wrist strap, ESD footwear, clothes, and floors

 Grounded workstation equipment and tools

 ESD table/shelf mat made of conductive materials

➢ Ensure that all necessary measures are taken to prevent the LEDs from being exposed to transient 

excessive voltages (e.g. ESD, lightning surge): 

LED

① tools (e.g. soldering irons), jigs, and machines that are used are properly grounded 

② appropriate ESD materials/equipment are used in the work area 

③ the system/assembly is designed to provide ESD protection for the LEDs. 

➢ If the tool/equipment used is an insulator (e.g. glass cover, plastic, etc.), ensure that necessary measures 

have been taken to protect the LED from transient excessive voltages (e.g. ESD). The following examples 

are recommended measures to eliminate the charge: 

 Dissipating static charge with conductive materials

 Preventing charge generation with moisture

 Neutralizing the charge with ionizers

➢ To detect if an LED was damaged by transient excess voltages (i.e. an ESD event during the system’s 

assembly process), perform a characteristics inspection (e.g. forward voltage measurement, light-up test) at 

low current (≤1mA). 

(≤1mA)

➢ Failure Criteria: VF<2.0V at IF=0.5mA IF=0.5mA VF<2.0V

If the LED is damaged by transient excess voltages (e.g. ESD), it will cause: 

 the Forward Voltage (VF) to decrease. 
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 the LED not to illuminate at a low current. LED

(10) Other points for attention, please refer to our relevant information.
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Declare

This specification is written both in English and in Chinese and the latter is formal. 
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