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SPECIFICATION 

͇8�*� ूՇ 

͆Mass Production ୏ф҈ૄ 

фսઁࠀа 
REFOND P/N  

фսֺ՚ 

RF-P**MI32DS-BF-N-Y    

 

REFOND P/N фսֺ՚ 

RF-GNRB14TS-CF 
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1. Description 产品介绍 

 

1.1General Description 产品描述 

 

 

 

 

The Green source color devices are made with InGaN on Substrate Light Emitting Diode. 

Product Package:2.20mmX1.40mmX1.30mm. 

થ৕ҰLEDंInGaN֚य़ҫপਯ࣌ࢬՇ৲ۨͫфս2.20：تؾmmX1.40mmX1.30mm. 

 

1.2Features 产品特征 

►PLCC Package. PLCCد੸ 
 

►Extremely wide viewing angle.ՇҰઅםچ 
 

►Suitable for all SMT assembly and solder process.ଠऀй۱߄ङSMTু੸չ䐁ٗݎਫ 
 

►Available on tape and reel.ଠऀйૺ٫ՃԲ૸ 
 

►Moisture sensitivity level: Level 2.அ䉸ঈ঴ Level2 
 

►RoHS compliant.ࢠૡRoHS੽ࡌ 
 

►Qualifications: The product qualification test plan is based on the guidelines of AEC-Q101 

Stress Test Qualification for Automotive Grade Discrete Semiconductors ૏ࠀ͹фս૏ࡹࠀડઋ

ӦׂйAEC-Q101ࡖ૱঴ӣॹԡحѽځԃࡹડ૏ࠀӕө 

 

1.3Application 产品应用 

► Automotive Lighting Interior and Exterior.汽车内饰和外饰照明 
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1.4Package Dimension 封装尺寸 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

                   Fig.1-3BottomView ਅவં֣                              Fig.1-4Polarity  ۅߢ

 

 

 

 

 

               Fig.1-5Soldering Patterns  䐁द਼ݐ

Notes  ͹ࡨו

1. All dimensions units are millimeters. ۱ࡨ߶تؾ߄ԥѹОࡄজ 

2. All dimensions tolerances are 0.2mm unless otherwise noted.
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1.5Product Parameters фսՀރ 

 

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

 

Item 

ாऩ 

Symbol 

অ՚ 

Test Condition 

 ўߚડࡹ

Value 
Unit 

ԥѹ Min. 

 қͨش߂ͧ

Typ. 

ͧӁֺқͨ 

Max. 

 қͨם߂ͧ

Forward Voltage 

 էऄԹͨ࠳ͧ
VF IF=20mA 2.8 --- 3.5 V 

Reverse Current 

ͧՆէऄͨࡶ 
IR VR=5V --- --- 10 uA 

Luminous Intensity  

ͧՇҰͨچڠ 
IV IF=20mA 800 --- 1500 mcd 

Dominant wavelength  
（主波长） 

Wd  IF=20mA 515 --- 525 nm 

Viewing Angle 

ͧՇҰઅͨچ 
2θ1/2 IF=20mA --- 120 --- deg 

Thermal Resistance. 

 ஊͨࢽͧ
RTHJ-S IF=20mA --- --- 300 ℃/W 

ParameterͧՀͨރ Symbolͧঅ՚ͨ Ratingͧқͨ Unitsͧԥѹͨ 

Power Dissipation 

ͧԅ৴ͨ 
PD 105 mW 

Forward Current 

 ͨࡶէऄ࠳ͧ
IF 30 mA 

Peak Forward Current  

ّͧқऄͨࡶ 
IFP 100 mA 

Reverse Voltage 
ͧՆէऄԹͨ 

VR 5 V 

Electrostatic Discharge 
(HBM)ͧலऄͨ 

ESD 2000 V 

Operating Temperature 

 ͨچ࢓ҁݱͧ
TOPR -40 ~ +100 ℃ 

Storage Temperature 

ͧҥͨچ࢓؂ 
TOPR -40 ~ +100 ℃ 



 

 

Tel: +86-755-66839118  Fax:+86-755-66839300  E-mail:sales@refond.com  Web: www.refond.com        PAGE:6 
 REFOND: WI-E-045  A/3    REV:E/0 

TG-202009181613NP 

Table 1-2 Absolute Maximum Ratings at Ts=25°C ্ם߂ثқ 

Notes  ͹ࡨו

1. 1/10 Duty cycle, 0.1ms pulse width. ਉ0.1ءms,ԩॱ1/10ࡁ. 

2. The above forward voltage measurement allowance tolerance is ±0.1V. љЇ۱ॐऄԹࡹ୏નٛ r���<� 

3. The above color coordinates measurement allowance tolerance is ±0.005. љЇ۱ॐֱ߶ࡹ୏નٛ ±0.005. 

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

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

ԅࣤЉਈ૝ଋઁؔङם߂қ澞 

6. All measurements were made under the standardized environment of Refond. ۱ࡹ߄ડୃީׂйࣶЙ࣫߄ङ

߶ӕࡹડٵՖ澞 

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 ҅ऀङם߂ऄࡶ஬੽ߚࢽށ݇߿

ўेؔͫৈ࢓Љਈ૝ଋם߂қ澞 

8. ESD yield is over 90% at 2000V ESD (HBM). ESD protection during products handing is needed. 90%ङLED

ପଋыѽࠥڔESD2000V ࡹડ, ֨ݱҁޞબࡨ۞லऄஅܔ澞 

 

1.6 Bin Range Of Forward Voltage and Luminous Intensity (IF=20mA)电压与发

光强度分 BIN 范围(IF=20mA) 
 

Table 1-3 
 

VF（V） 
G1 G2 H1 H2 I1 I2 J1 

2.8-2.9 2.9-3.0 3.0-3.1 3.1-3.2 3.2-3.3 3.3-3.4 3.4-3.5 

IV（mcd） 
L1 L2 M1     

800-1000 1000-1200 1200-1500     

WD(nm) 
D1 D2 E1 E2    

515-517.5 517.5-520 520-522.5 522.5-525    

 

 

Junction Temperature 

ͧৈͨ࢓ 
TJ 120 ℃ 
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1.7 Typical Optical Characteristics Curves 典型光学特性曲线 
 
 

 

 

 

 

 

 

 

 

Fig. 1-7 Forward Voltage Vs Forward Currentѥ޼ۅࣔ؍ি 

 

 

 

 

 

 

 

 

 

 

Fig. 1-8 Forward Current Vs Relative Intensity࠳էऄࡶЊबثҰ޼ۅࣔڠি 
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Fig. 1-9  Solder Temperature Vs Relative Intensity঒਌چ࢓ЊबثҰ޼ۅࣔڠি 

 

 

 

 

 

 

 

 

 

 

Fig. 1-10 Solder Temperature Vs Forward Current঒਌چ࢓Њ࠳էऄ޼ۅࣔࡶি 
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Fig. 1-11 Forward Voltage Vs Solder TemperatureऄԹЊ঒਌޼ۅࣔچ࢓ি 

 

 

 

 

 

 

 

 

 

 

Fig. 1-12 Radiation diagram૽޼ۅࣔذি 
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Fig. 1-13 Forward Current vs. Color Shift (Ts=25°C)࠳էऄࡶ਩Њֱ߶ࣔ޼ۅি 

 
 
 

 

 

 

 

 

 

 

 

Fig. 1-14 Spectrum DistributionҰ崭ӣ޼ۅ٢ࣔি 
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2. Packaging 产品包装 

 

2.1 Packaging Specification 包装规格 

Package:3000pcs/reel.ԕ੸࠿Բ 3000pcs澞 
 

2.1.1Carrier Tape Dimension  تؾ٫ૺ

4.00 ±0.10

 
 

Fig.2-1 Carrier Tape Dimension  تؾ٫ૺ

 

2.1.2Reel Dimension Բदتؾ 

 

Table 2-1 Reel Dimension Բदتؾ 

 

 

 

 

 
 

Fig.2-2 Reel Dimension 卷盘尺寸 

Notes  ͹ࡨו

The tolerances unless mentioned ±0.1mm. Unit : mmࡨ͹ࡨߌҸٛОr��1ࡄজͫتؾԥѹ͹ࡄজ澞 

 
 

A 8.0r0.1mm 

B 178r1mm 

C 60r1mm 

D 13.0r0.5mm 

Label 标签

D

C

A

B



 

 

Tel: +86-755-66839118  Fax:+86-755-66839300  E-mail:sales@refond.com  Web: www.refond.com        PAGE:12 
 REFOND: WI-E-045  A/3    REV:E/0 

TG-202009181613NP 

2.1.3Label Form Specification ߶঎ઁࠀ 

Table 2-2 Label Form Specification ߶঎ઁࠀ 

 

 

 

 

 

Fig. 2-3 Label Form Specification ߶঎ઁࠀ 

 

2.2Moisture Resistant Packing 防潮包装 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2-4 Moisture Resistant Packing 防潮包装 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART NO. Part Number սդ 

SPEC NO. Spec Number  ࠀઁ

LOT NO. Lot Number  ՚ࠩ܅

BIN CODE Bin Code Հރїु 

IV Luminous flux Ұପ୏ 

XY Chromaticity Bin ਩Ԛ 

VF Forward Voltage  էऄԹ࠳

WLD Wavelength波长代码 

QTY Packing Quantity  ୏ރ

DATE Made Date ࣿфߊޙ 

Label

标签

Reel

卷盘

Moisture Barrier Bag

 防潮袋
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2.3Cardboard Box 包装纸箱 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2-5 Cardboard Box 包装纸箱 

 

2.4Reliability Test Items And Conditions 信赖性测试项目及条件 

 

Table 2-3 Reliability Test Items And Conditions Ғ૓ࡹۅડாऩՃߚў 

Test Items 

ாऩ 

Ref. Standard 

Հৰ߶ӕ 

Test Condition 

 ўߚડࡹ

Time 

 ୿ޞ

Quantity 

 ୏ރ

Ac/Re 

 ݶܡ/ݶݎ

Reflow 

 䐁ࡶ֛
JESD22-B106 

Temp:260ȭmax 

T=10 sec 

2times 20pcs. 0/1 

Thermal Shock 

ӒࢽӏӠ 

JEITAED-4701  
300307 

-40ȭ 15min 

↑↓10s 

125ȭ 15min 

1000 cycle 20pcs. 0/1 

High Temperature Storage 

௤࢓ґ؂ 

JEITAED-4701  
200  201 

Temp:125ȭ 1000hrs. 20pcs. 0/1 

Low Temperature Storage 

Ѻ࢓ґ؂ 

JEITA ED-4701 
200 202 

Temp:-40ȭ 1000hrs. 20pcs. 0/1 

Life Test 

 ડࡹ࢓ٯ
JESD22-A108 

Ta=25ȭ 

IF=20mA 

1000hrs. 20pcs. 0/1 

深圳市瑞丰光电子股份有限公司
SHENZHEN REFOND OPTOELECTRONICS CO.LTO.
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High Temperature 

High Humidity Life Test 

௤࢓௤࢘ࡹડ 

JESD22-A101 
85ȭ/ 85%RH  

IF=20mA 
1000hrs. 20pcs. 0/1 

Temperature 

Humidity Storage 

௤࢓௤࢘ҥ؂ 
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3.The technical information shown in the data sheets is 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. љЇ݇ރߐ܉юОфսङӁֺқͫՑҁОՀৰͫЉҁОѠѾߚऀځўՃڔސऀځङґચ澞 

 

3. SMT Reflow Soldering Instructions SMT 回流焊说明 
 

3.1SMT Reflow Soldering Instructions SMT 回流焊说明 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.3-1 SMT Reflow Soldering Instructions SMT  ޢ䐁પࡶ֛

 

Table 3-1 Reflow parameters 回流焊参数 

Average temperature rise speed֮ٵԟ࢓ବͧچTsmax  ਙTPͨ ߂௤3 °C/ॡ Max 3 °C/ s 

Preheating: minimum temperature௄ࢽ͹߂Ѻچ࢓ (Tsmin) 150 °C 

Preheating: Max temperature௄ࢽ͹߂௤چ࢓ (Tsmax) 
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Њؘஎّқچ࢓ (TP) बٛ 5 °C љӄङґܴޞ୿ Hold time within 5 q

C with the actual peak temperature (TP) 

 30ॡ   Max 30sך߂

஑࢓ବچ     Cooling speed ߂௤6 °C/ॡ  Max 6 °C/ s  

25 °C ԟਙّқ۱چ࢓஬ޞ୿      Needed time from 25 °C to Tp 8ך߂ӣ୕ Max 8 minutes 

 

Notes  ͹ࡨו

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

LED will be damaged. ֛ࡶ䐁ࠩރЉՕљ૝ଋДࠩͫД֛ࠩࡶ䐁ङޞ୿୿ஜߧײ૝ଋ24ͫޞشLEDՕਈंй⩽࢘

৲ְ݃澞 

(2)When soldering , do not put stress on the LEDs during heating.ڢ䐁ͫޞݎЉ੽֨މߕՉऀޞࢽԃԹਇѽ੮வ澞 

 

3.1.1 Soldering Iron  䏕୞䐁ݎ 

(1) When do soldering by hand, keep the temperature of iron below less 300℃ less than 3 

seconds.۴ٗڢ䐁ޞݎ,䏕୞ङشீڷچ࢓й300ȭͫޞ୿ЉՕ૝ଋ3ॡ澞 

(2) Soldering by hand should be done only one time.۴ٗ䐁ݎՑՕ䐁ݎ▲ࠩ澞 

 

3.1.2 Repairing ғ੭ 

Repairing should not be done after the LEDs have been soldered. When repairing is 

unavoidable,a double-head soldering iron should be used (as below figure). It should be 

confirmed in advance whether the characteristics of LEDs will or not be damaged by repairing.  

LED֛ࡶ䐁եЉځથғீڷڢͫזғऀ҅ீڷͫޞזՅף䏕୞ͫ৲Ќзүेځઍ࠴य़ڔސѫЉ

ѫְ݃LEDߎ૯ङࣔۅ澞 
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3.1.3 Cautions ࡨ۞зா 

(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. LEDد੸ਇО䪴ਇͫ੮வ

ૻ૷ͫऀԃܷԹਇѽ੮வѫڧրLEDՕழ߄ځ࠴֜ͫۅ௄அޑݒହҲܷ֨Թ֘ўͫͫޞ֗⩾ऀ҅ڢਇ

ѽ੮வङԹԃڢۏީځङ澞 

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

do not warp the circuit board.LED ङ޼ڝ֨ݎЉ੽䐁࣯ࢰ PCB  澞ߡি૨ܑڝФեͫЭЉ੽ݎЇͫ䐁ߡ

(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.֛ࡶ䐁ФեӒ԰ଋ३ИͫЉ

੽ؘމߕثԆיԃͫЭЉ੽߄஭Ԉ֛ͫࡶ䐁եͫЉ੽୊ऀࢬӽӒ԰ङڔސ澞 

 

4. Handling Precautions 产品使用注意事项 

 

4.1 Handling Precautions 产品使用注意事项 

(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 ٗҁ࣪׋ՃЊ LED ଠ୆ङމߕИ䫚ҫপՃԗՠ࣒ۨѡЉՕ૝ଋ

100PPM.଑Ցީ▲ЗڏઑͫЉҁѠѾսૅܛґ澞 

(2) In order to prevent ex-ternal material from getting into the inside of LED, which may cause the 

malfunction of LED, the single content of Bromine element is required to be less than 

900PPM,the single content of Chlorine elementis 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.Одஅי࠲उ࣒ૅ଒ҵ LED ӄୂљଭۨ LED ङ݃ѯͫ۱࣪ה

йشࡌўঈঈͫԥ▲ङ䇌ҫপխ୏੽׬Ճ۱ऀ׋ 900PPMͫԥ▲㾚ҫপխ୏੽شࡌй 900PPMͫ䇌

ҫপЊ㾚ҫপۈխ୏شீڷй 1500PPM. ଑Ցީ▲ЗڏઑͫЉҁѠѾսૅܛґ澞 

(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 
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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. ׬ऀځўИङܼՇૅ࣒ۅѫ࢐ଥӱ
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(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 ׋չ࣪ࢽОਘ૯ङՇ֜ޣؠ

ङݷچ࢓Պ৲ݷՊͫچ࢓ԟ௤ѫ஑Ѻ LED ՇҰڧͫࣤݼրՇҰோ਩ͫ۱љ֨ગઋځޞҭӣৰਖ਼ࢽށ

୼ொ澞 

(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. Њҿѕد੸ਇबͫࡁ䪴ਇପૻٯ૷ͫ੮வޣ⩽஍ਊ࣒ͫࣔځޞऀځӰثڢͫ۞ࡨфս࡬Ӕچ

੽ૻࡌ௤ࡶ֛ͫޞ䐁љե஬੽୊ऀڢۏङͫڔސ࡮ࢎ۩ћڑऀ਼ݐ▿懳ҁ࡮ࢎӷͫײ஬੽ऀӱҿѕ

ثՕਈѫ࡮ࢎג੸ѽͫ૝دґચЉѫॄְீڷӷͫ࡮ࢎ LED  澞ڔސ࡮ࢎ଑य़਼ݐЉͫ؞݃ߛ٫

 

Table 4-1Storage ҥ؂ 

Conditions 

य़ঝ 

Temperature 

 چ࢓

Humidity 

 چ࢘

Time 

 ୿ޞ

Storage 

储存 

Before Opening Aluminum Bag 

 ԕӹܜ

ʇ30ȭ ʇ75% 

Within 1 Year From Date 

 ӄٶ▲

After Opening Aluminum Bag 

 ԕեܜ

ʇ30ȭ ʇ60% 

Recommended for use 

within 24 hours  

 ӄ҅ऀޞشઑ24ڏ

Baking 

䏔䏟 

60r5ȭ - 

ʈ24hours 

 ޞشй24ם

(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 
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following condition（65±5）℃ for above 24 hours.ٴߧײ䓓ӷ۪ԕ੸۪ͫݼעৱфսЉঅՠљЇ

йםў͹60r5ȭͫߚԕե଒੧䏔䏟ͫ䏔䏟ܜўͫ஬ߚҥ؂ݼ߄ 24  澞ޞش

If the package is flatulence or damaged,please notify the sales staff to assist.ߧײԕ੸剱۪ࡈৱॄ

݃ͫબପऽ୦։ыմԣԉࣲה澞 

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

Electrical Over Stress (EOS). Ҧҿѕङԡحѽऄ֘׿ў▲߽ͫLED ஬ͫ۟ݽٯӠॲளࡶலऄଋث

੽ҟױஅܔ澞 

(10) Other points for attention, please refer to our relevant information.ҿ؉ࡨ۞зாબՀࣶࣁЙब

Ҽ૏މ澞 
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Declare ःޢ 

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

фսઁࠀаљИਸ਼ڔސކаӊͫਲ਼߄ӏॳљИߎ࣍ކОӕ澞 
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