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1. Description  

1.1 General Description  

 

The product is a full-color LED device, Common cathode RGB SMD, High contrast(Designed on 

all black surface ),The product size: 2.0mmX2.1mmX1.9mm. 

LED RGB SMD

2.0mmX2.1mmX1.9mm

1.2 Features  

► Surface not reflective.  

►Extremely wide viewing angle.  

►High luminous Intensity, Low power dissipation, Good reliability and Long life. 

► Water-resistant (IPX6). (IPX6) 

► Moisture sensitivity level: 5a. 5a 

►RoHS compliant. 

►Matte surface.  

►Pb-free reflow soldering application. 

 

1.3 Application  

► Outdoor full-color video screen. 

► Indoor and outdoor decorative lighting.  

► The automobile dashboard.  
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► Amusement.  

►General use. 

 

1.4 Package Dimension
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1.5 Product Parameters  

 

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

Item 

 

Symbol 
 

Test Condition 
 

Value 
Unit  

R G B 

Reverse Current 

 
IR VR=5V 6 6 6 μΑ 

Forward Voltage 

 

VF（min） 

R 
IF = 15mA 

G 
IF = 15mA 

B 
IF = 10mA 

 

1.7 2.7 2.7 V 

VF（max） 2.4 3.4 3.4 V 

Dominant Wavelength 

 
D 618~ 628 518~530 464~474 nm 

Spectrum Radiation 

Bandwidth 

 

Δ λ 24 38 30 nm 

Luminous Intensity 

 

IV(min) 270 540 88 mcd 

IV(avg) 350 700 115 mcd 

Viewing Angle 

 
2θ1/2 110 deg 

 
 

Table 1-2 Absolute Maximum Ratings at Ts=25°C  

 

Parameter  Symbol  
Rating  

Unit  
R G B 

Forward Current 

 
IF 20 15 15 mA 

Peak Forward Current  

 
IFP 80 80 80 mA 

Reverse Voltage 

 
VR 5 5 5 V 

Operating Temperature 

 
TOPR -30 ~ +85 ℃ 

Storage Temperature 

 
TSTQ -40 ~ +100 ℃ 

Power Dissipation 

 
PD 48 51 51 mW 

Electrostatic Discharge 

(HBM)  
ESD 1000V 
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Notes

1. 1/10 Duty cycle, 0.1ms pulse width. 

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

3. The above Tolerance of measurement of dominant wavelength ±1nm. 

4. The above luminous intensity measurement allowance tolerance ±10%. 

。 

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. All the datas are just for reference, specific parameters please refer to the label. 

1.6 Typical optical characteristics curves  

 

Fig 1-6 Forward Voltage Vs. Forward Current 
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  Fig 1-7 Forward Current Vs. Relative Intensity 

   

    Fig 1-8 Luminous Intensity VS Ambient Temperature  
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Fig 1-9 Solder Temperature Vs Forward Current  

Fig 1-10 Spectrum Distribution  68.0%
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Fig 1-11 Directivity X-X radiation angle X

Fig 1-12 Directivity Y-Y radiation angle Y
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2.1.3 Label Form Specification  

Table 2-2 Title 

Fig 2-3 Title  

2.2 Moisture Resistant Packing  

 
 

Label

标签

reel

卷盘

CF-HIC

湿度卡

desiccant

干燥剂

seal

密封

Anti-static and 
moisture-proof aluminum 
foil bag

防静电防潮铝箔袋
 

 

Fig.2-4 Title  

 
 
 
 
 
 
 

PART NO. Part Number   

LOT NO. Lot Number  

BIN CODE Bin Code  

IV Llight intensity  

VF Forward Voltage  

λD Wavelength  

QTY Packing Quantity  

DATE Made Date  

PART NO. : 

QTY: 

LOT NO. : 

QA DATE:

BIN CODE : 

IV(mcd): 

D(nm): 

VF(V): 

R         G         B 

ROHS 
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2.3 Cardboard Box  

 

 
 

Fig.2-5 Title  

 

2.4 Reliability Test Items And Conditions  

 

Table 2-3 Title  

Test Items 

 

Ref.Standard 

 

Test Condition 

 

Time 

 

Quantity 

 

Ac/Re 

/  

Resistance to Soldering 
Heat 

 

 

 

JESD22-B106 
Temp:260 max 

T=10 sec 

3times 22pcs. 0/1 

Thermal Shock 

 

JEITAED-4701  
300 307 

-40  15min 

↑↓10s 

100  15min 

500cycle 22pcs. 0/1 

High Temperature Storage 

 

JEITAED-4701  
200  201 

Temp:100  1000hrs. 22pcs. 0/1 

Low Temperature Storage 

 

JEITA ED-4701 
200 202 

Temp:-40  1000hrs. 22pcs. 0/1 
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Room Temperature 
Operating Life 

 

 

 

JESD22-A108 
TA=25  

IF=15mA 

1000hrs. 22pcs. 0/1 

High Temperature High 
Humidity Life Test 

 

 

JESD22-A101 
85 / 85%RH  

IF=10mA 
500hrs. 22pcs. 0/1 

Temperature 

Humidity Storage 

 

JEITA ED-4701 
100 103 

TA=85  

RH=85% 

1000hrs. 22pcs. 0/1 

 
Low Temperature Life Test 

 

 

JESD22-A108D TA=-40°C, IF=15mA 1000hrs. 22pcs. 0/1 

 
 

2.5 Criteria For Judging Damage  

 

Table 2-4 Title  

Test Items 

 

Symbol 

 

Test Condition 

 

Criteria For Judgement 

 

Forward Voltage 

 
VF IF=20mA 

Initial Data 10% 

10% 

Reverse Current 

 
IR VR = 5V IR≤10μΑ 

Luminous Intensity 

 

IV IF=20mA 

Average Iv degradation rate≤30% 

IV 30% 

 
Resistance to Soldering 

Heat 
 

 

 
 

/ / 

No internal cracks, no material 
between stripped, no deaded light 
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Notes

The Reliability tests are based on Refond existing test platform. 

2.The above reliability tests is based on the verification of a single/strip LED of Refond's existing experimentalpla

tform,the reliability experiment was taken under good heat dissipation conditions. when customers applies the L

ED to the series and parallel circuit,should take consideration of all the factors such as the current, voltage distri

bution, heat dissipation and others. 

 

3.The technical information shown in the data sheets are limited to the typical characteristics and circuit 

examples of the referenced products. It does not constitute the warranting of industrial property nor the granting 

of any license. 

 

 

3. SMT Reflow Soldering Instructions SMT

3.1 SMT Reflow Soldering Instructions SMT  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.3-1 Title  
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Table 3-1 Title  

Average temperature rise speed Tsmax TP  Max 4 °C/ s 4 °C/  

Preheating: minimum temperature  (Tsmin) 150 °C 

Preheating: Max temperature  (Tsmax) 200 °C 

Preheating: Time Tsmin  Tsmax  60s-120s  60 - 120  

Time limited to maintain high temperature: the temperature 

 (TL) 

217 °C 

Time limited to maintain high temperature: The Time    

 (tL) 

Max 60s  60  

Peak /Classification of temperature:  /  (TP) 245 °C 

Time limit classification of peak temperature time           

tp  

Max 10s 10     

Hold time within 5 C with the actual peak temperature (TP) 

 (TP)  5 °C  

  Max 30s 30  

Cooling speed     Max 6 °C/ s 6 °C/  

Needed time from 25 °C to Tp   

25 °C       

Max 8 minutes 8  

 

Notes

1.Reflow soldering should not be done more than one times. . 

2.It is recommended that use the middle temperature solder paste.

3.Stress on the LEDS should be avoided during heating in soldering process.

4.After soldering ,do not deal with the product before its temperature drop down to room temperature.
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4.Handling Precautions  

4.1Handling Precautions  
 

4.1.1 Storage     

(1) Moisture proof and anti-electrostatic package with moisture absorbent material is used,  

Packaged  products have one year to save time. 

, , . 

(2) Before opening the package, the product should be kept at30℃ or less and humidity less  

the60%RH. 

, 30 , 60%RH . 

(3) Seal anti-electrostatic bag humidity card should immediately check bag humidity indicator card  

in the open the bag after, Humidity is greater than or equal to 30%, Must be baked before use 

, 30%

, . 

(4) After opening the package, the product should be soldered within 24 hours. If not, please store  

at 30℃or less and humidity less than 10%RH. It is recommended that the product be operated at 

the workshop condition of 30℃ or less and humidity less than 60%RH. 

, 24 ( 30 , 60%), ,

30 , 10% . 

(5) If the moisture absorbent material has fade away or the LEDs have exceeded the storage time,  

baking treatment should be performed based on the following condition : 65±5℃ for 24 hours. 

LED, , ,

:65 5℃, 24H. 

 

4.1.2 Static Electricity  

(1) The following procedures may decrease the possibility of ESD damage. 

 

(2) Minimize friction between the product and surroundings to avoid static buildup. 
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. 

(3) All production machinery and test instruments must be electrically grounded. 

. 

(4) Operators must wear anti-static bracelets. 

. 

(5) Wear anti-static suit when entering work areas with conductive machinery. 

. 

(6) All workstations that handle IC and ESD-sensitive components must maintain an electrostatic  

potential of 150V or less. 

IC ESD 150V . 

 

4.1.3 Reverse voltage protection  

In generally the reverse current of LED is very small, it can’t effect using the component normally, 

but when it often suffered the reverse voltage which exceed the limits of the component than it will 

be damaged, the reverse current increases rapidly causing the string light display gray scale so 

when designing, please pay attention to control the reverse voltage we suggest the reverse 

voltage less than 10V. 

LED , . 

,LED , , . , 

, LED 10V. 

 

4.1.4 The safe temperature for LEDs working  

The high temperature will make the LED’s Luminous Intensity deceased radically, if LEDs worked 

in 16.68 2141 72.024 329odist incrairTJ
ET
n8(o)-3(u)-23(t)8(h)6(1(th)4(e )] TJ-3(ti)] TJ l
ET
n8(o)-3(rk-3(n)im6(@r)1-3(le)3)-21(co)6(mg)6(ra)-10)-7( )] TJ
eers dhsabros(sia)9(d)(e)--3( )-i] TJ
ET
 E16r35-3( )21(su)6(ff] TJ
ET
 s-3( E)reki)9ng
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4.1.5 Others  

Do not directly touch or handle the epoxy surface. It may damage the internal circuitry.  

Handle the component along the side surfaces by using forceps or appropriate tools.
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Date Revisor Version Verifier Remarks

2019-04-03 陈宇 E1 张国保 升级模板 

2019-08-30 谢乐平 E2 张国保 极限参数变更 

2019-12-25 陈宇 E3 张国保 产品尺寸变更 
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Declare

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

 

www.refond.com 


