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1. Description =i T4

1.1General Description 7= gafiiiR

The Red LED which was fabricated using a red chip
£15¢ LED BHLIES Ak
The Green LED which was fabricated using a green chip
£27¢ LED BHELZRICEF AA TR
The Blue LED which was fabricated using a blue chip
IEJ¢ LED REEICC UL
The LED package dimension:3.0mmX3.0mmX0.65mm
&R : 3.0mmX3.0mmX0.65mm,

1.2Features = g4Ik

» EMC Package. EMC. .3}

» Extremely wide viewing angle. X X AE X

» Suitable for all SMT assembly and solder process. &R TFABERNSMTAEMEETLS

» Package:5000pcs/reel. @2 &45000pcs

» Moisture sensitivity level: Level 3.f5E% 4% Level 3

» RoHS compliant.;# ERoHSEX
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1.3Application =& FH
» Smart bulb lighting.Z5 8EXK 81T

» Indoor lighting.Z= R FEEH

» Landscape lighting. =¥ HFZEH
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1.4Package DimensioniZ R~
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Fig. 1-5 Soldering patternsfEfF I
Notes &3+ :
1. All dimensions units are millimeters. i R EBEAIAZX

2. All dimensions tolerances are +0.05mm unless otherwise noted.fR4FBUSREI, FRERTAENT0.05 BX
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1.5Product Parameters F=mEB

Table 1-1 Electrical / Optical Characteristics at Ts=25°C EBMH 5 F454

Product Symbol | test condition Value unit
Emis S MR B
Min. Typ. Max.
Forward Voltage R Vf - 2 24 v
CIF [ I[F =150mA .0 .
Forward Voltage G -
CIE LR ) Vf I[r =150mA 2.8 3.4 Y
Forward Voltage B
Vf I[r =150mA 2.8 3.4 Y
CER R
luminous flux R
() I[F =150mA 17.0 23.0 Im
OtiEE)
luminous flux G
N, ) I[r =150mA 36.0 44.0 Im
OtiE=E) F
luminous flux B
N ) I[r =150mA 7.0 13.0 I
OB R 2 m
Dominant Wavelength R _
R Ao I[F =150mA 620 630 nm
Dominant Wavelength G 5
K Ao I[F =150mA 520 530 nm
Dominant Wavelength B _
R Ap I[r =150mA 465 475 nm
Reverse Current (JHL) Vr=5 IR 2 UA
Viewing Angle CRIGHE) 201/2 IF =150mA 120 Deg

Table 1-2 Absolute Maximum Ratings at Ts=25°C #&X&A{E

Parameter (£%k) Symbol (f55) Rating ({&) Units (B21i1)
360 mw
Power Dissipation (Ih#E) Po G 510 mw
510 mw
Forward Current (IEM@& ) Ir R/G/B:150 mA
Peak Forward Current  (I&{EEE37) Irp 180 mA
Reverse Voltage (&RMEIEBE) VR 5
Electrostatic Discharge(HBM) (5%E2) Esp 2000
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 :
AL A




———

Operating Temperature (2{EEE) Torr -40 ~ +85 T
Storage Temperature (f&7Z:8%) Torr -40 ~ +85 C
125 C

Junction Temperature (45:8) T G 125 C
125 C

Notes &7E:

1. 1/10 Duty cycle, 0.1ms pulse width. Bk?20.1ms,5=%EE1/10.

2. The above forward voltage measurement allowance tolerance is +0.05V. L _EFrREBENEZEIZRZE £0.05V.
3. The above wavelength measurement allowance tolerance is +2nm L EFFRIEIKMEIRE +2nm.

4. The above luminous intensity measurement allowance tolerance +10%. L£iR&ZREANRATFAER

+10%.

5. Care is to be taken that power dissipation does not exceed the absolute maximum rating of the product. f&F
WEREEBI M ENRAE,

6. All measurements were made under the standardized environment of Refond. FiE N EEFHEDEMN
EMRTFES,

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 AR A B RE BERIESHR

FHHE, SETEBIRAE,

8. ESD yield is over 90% at 2000V ESD (HBM). ESD protection during products handing is needed. 90%BJLED
1B AEIEILESD2000V ik, FiRIEEHE T RERBMIF
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1.6Bin Range Of Forward Voltage and Luminous Flux(IF=150mA)BBES5 @ =
43 BIN SEE(IF=150mA)

Table 1-3
CO DO
R
2.0-2.2 2.2-2.4
GO HO 10
VF(V) G
2.8-3.0 3.0-3.2 3.2-34
GO HO 10
B
2.8-3.0 3.0-3.2 3.2-34
RB1
R
17-23
RC1 HFB
d(Im) G
36-42 42-44
RA1
B
7-13
R20 R30
R
620-625 625-630
G40 G50
WLD(nhm) G
520-525 525-530
B30 B40
B
465-470 470-475
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1.7 Typical optical characteristics curves HEI 245514 gh £k
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Fig 1-8 Solder Temperature Vs Relative Intensity & Bl;E E 53 a4 M Lk

Forward Current (mA)

180

150

120

920

60

30

40

60 80
Ts('C)

100 120

Fig 1-9 Solder Temperature Vs.Forward Currente fl;E E 5 1E 6] B4

Tel: +86-755-66839118

REFOND:WI-E-045

Al3

Ed:icE5g

Fax:+86-755-66839300
REV:E/O

E-mail:sales@refond.com

Web: www.refond.com

2| %

PAGE:10
w o 4b~%10%/

Innovation enrich life



A\
57
I
¥
k2

2.9 e

2.7

2.5 G

Forward Voltage (v)
I

2.3 B

2.1 —

1.9

1.7

20 40 60 80 100 120
Ts(C)

Fig 1-10 Forward Voltage Vs Solder Temperature /%5 & MI:E E 4514 4k

H
N
[¢n]

H
H
D

N\
/

[0 o]
D

N
D

™N
|

[en]
=

~
L~

SN
P

Relative Luminous Intensity(%)
N

D
l”

N
d

-100 -80 -60 -40 -20 0 20 40 60 80 100

Angle(°)

Fig 1-11 Radiation diagram$@ 51434 s 4%

Tel: +86-755-66839118 Fax:+86-755-66839300 E-mail:sales@refond.com Web: www.refond.com PAGE:11

REFOND:WI-E-045 A/3 REV:E/O ,
AT L jb~211%/
Innovation enrich life



5t
I
¥
k2

0.8

0.6 R

NIV T
s

38 480 530 580 630 680 730 780

Relative Emission Intensity (%)

Wavelength [nm]

Fig 1-12 Spectrum DistributionY¢ 393 #4F 4 Hh 4%

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/O ,
%1]‘3591?5 L
Innovation enrich life



\{
3t
g
b S
b

z
z

2. Packaging =%

2.1 Packaging Specification EZEHg

Package:5000pcs/reel. B35 % 5000pcso
2.1.1Carrier Tape Dimension EH R~

Feecding Direction

Y [ M N — N \ N — N\ J

=—LConclusion portsMin,150mm>—=

~—Introduction portsMin,150mm>—=

~——Fmpty portsMin,40>——==—| ooded portsMin,5000pcs>—=m

) O O
s 14 s

Fig.2-1 Carrier Tape Dimension s R~

~—Fmpty portstMin,400—m =

O <
K 0

2.1.2Reel Dimension &R~

8|

B S|

A

=o | M0

°°l o

$13.0+ 0.2
— —9.0%3
. - —11.441.0
Notes &+

The tolerances unless mentioned +0.1mm. Unit : mmyE: KFIANEHNT0.1ZXK, RTE4: 24,
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2.1.3Label Form Specification FRZ i1

Table 2-2 Title
PART NO.
| SPEC NO. PART NO. Part Number %3
{ LOT NO. SPEC NO. Spec Number &
BIN CODE: LOT NO. Lot Number #t/x =
Em o w
B WE: ®: WLD: Luminous flux Y@ &
D420 Ve Forward Voltage IE & & E
- G WLD Dominant Wavelength 31
o) PATE: QTY Packing Quantity #{ &
Fig 2-3 Title DATE Made Date 4= HER

2.2Moisture Resistant Packing BhEi 3t

Moisture Barrier Bag L?Eel
ARl R FREE
4
—
NIV
— =
Fig.2-4Title

2.3Cardboard Box 1485

S

p 7
AR AR A AR AR
N b i <l
'z m@ﬁﬁﬁﬁ SR

[ S I

Fig.2-5Title

Fax:+86-755-66839300
REV:E/O
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2.4 Reliability Test ltems And Conditions {#4: X B B &4

Table 2-3 Title
Test Items Ref.Standard Test Condition Time Quantity Ac/Re
= BENE M4 B i) #a ru/Eu
Reflow Temp:260°Cmax ;
E7E JESD22-B106 T=10 sec 2times. 10Pcs. 0/1
100°C 30 min.
Temperatiie Cycle JESD22-A104 115 min 300Cycles | 10Pcs. 0/
s -40°C 30 min.
-40°C 15min
Thermal Shock JESD22-A106 1110sec 300Cycles | 10Pcs. o
I 100°C 15min
High Temperature Storage | 3egpoo A103 Temp.:105°C 1000Hrs. | 10Pcs. 01
SmRiF
Low Temp?ﬂ%atﬁr; Storage | 3egp22-A119 Temp.:-40°C 1000Hrs. | 10Pcs. Wl
Life Test Ta=25C
A JESD22-A108 I =150mA 1000Hrs. 10Pcs. 0/1
High Temperature o
. = : 60°C/ 90%RH
High Ij&lyrgl_g_lt\é Life Test JESD22-A101 IF=150mA 1000HTrs. 10Pcs. 0/1
=] /M [=] Al
2.5 Criteria For Judging Damage &3HIEIRE
Table 2-4 Title
Criteria For Judgement
Test ltems Symbol Test Condition FIEITHE
5= Be M S 1 T _
Min. &/ Max. &KX
Forward Voltage .
FrHE VE lF=150mA - (U.S.L¥x1.1
Reverse Current | v v Lo
B R rR=5 - (U.S.L*)x2.0
Luminous Flux .
SRR o lF=150mA (L.S.L*)x0.7 -
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Notes &% :

1.U.S.L: Upper standard level #i#& R L.S.L: Lower standard level ##& TR

2. The above reliability tests is based on the verification of a single/strip LED of Refond's existing experimental
platform, the reliability experiment was taken under good heat dissipation conditions. when customers applies
the LED to the series and parallel circuit, should take consideration of all the factors such as the current,

voltage distribution, heat dissipation and others. U ERTSEMNIRERE T HREMASLL TS BEH/E LED TRIFH
AEHRIETHER, FPHR LED AT H. HEXLRE, FETITHGER. BEDEK. BRFRR,

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. M ERABIR( = miHEEE, RIFASE, MMEAEMRARARNAAXNRIE.

3. SMT Reflow Soldering Instructions SMT [E]57 215 BH

3.1SMT Reflow Soldering Instructions SMT [l 4815% B

TPl e Critical Zone
ﬁ Ramp—up TL to Tp
L b o o
&)
= -
+~ L -« _ __ _ _ _ _ _ ______ 7 _____ 1L _
e} X
TS
= ;
o, L _Y_/ _ _ _ __ ________1
1= - ts -]
g Preheat
|
25 !
t 25°C to Peak |
Time —>
Fig.3-1Title
Table 3-1Title
Average temperature rise speedFEIFHRIRE (Tsmax ZETr) =3 °C/F) Max 3 °C/s
Tel: +86-755-66839118 Fax:+86-755-66839300 E-mail:sales@refond.com Web: www.refond.com PAGE:16
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Preheating: minimum temperature¥i#: RIKEE (Tsmin) 150 °C
Preheating: Max temperature¥iif#: &xe=/RE (Tsmax) 200 °C
Preheating: Timefii#k: BY[E] (Tsmin ZETsmax) 60 - 120%) 60s-120s
Time limited to maintain high temperature: the temperaturefRES 415558 BE (Ty 217 °C
Time limited to maintain high temperature: The Time  [ERS4#FE82: BE (1) &%60F) Max 60s
Peak /Classification of temperature:l&{8 / 9IEBE (Tr) 260 °C
Time limit classification of peak temperature timefRENIEE D SSEE : BFHE (1) &%10%) Max 10s

. L ° . SR N=N.=J

Hold time within 5 °C with the actual peak temperature (TP) S53E[RIRERE (Te)iEE 22307 Max 305
5 °C LUNHYREEFEY(E]
Cooling speed PFERIRE =6 °C/#) Max 6 °C/s
Needed time from 25°Cto Tp 25 °C A ZEI&{EEEFFERIE =&%85FF Max 8 minutes
Notes &%

(1)Reflow soldering should not be done more than two times. In the case of more than 24 hours passed
soldering after first, LEDs will be damaged. EIF/EREAR LUEIHXR, PR ERIZRIETE)EPRI1RE D24/ EY,
LEDRJREER FIRE MR IR,

(2)When soldering , do not put stress on the LEDs during heating. 4 /2i%8Y, AEEMRZHMRAAERERE,

3.1.1 Soldering Iron J&EkIE

(1) When hand soldering, keep the temperature of iron below less 300°C less than 3 seconds
HFETIEEN, BERAREELIVNT300°C, BEAAIEI3M,
(2) The hand solder should be done only one time.F TI#iZH A 18E—R,

3.1.2 Repairing &4t

Repair 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 will not be damaged by repairing.
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LEDEIRIEERNZEE, BH4IUEEN, BIERIEKIEEK, MAFENBIALMEAER
SIIRLEDZA B R4

3.1.3 Cautions JI=EIN

(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 influence to 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. LEDIER NIER, RE
B, BARERGREZFMLEDAISEM, FILNEFEmEEERESR N, SERREN, K
RRENEIN G/,

(2) Components should not be mounted on warped (non coplanar) portion of PCB. After soldering,
do not warp the circuit board.LED (TR EZIFZTTHA PCB IR L, IBEZzGE, UAETITER
Mo

(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.[BIRIEZ 54 ENTEH, R

BXYMEKRISNG, WABBEER, BIRIER, FEXRAHEILHEAT

4. Handling Precautions = fafE = EIN

4.1 Handling Precautions /= @fERF =25

(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 TEIfIR &5 LED EECHIMEFRTE R KSR D A ETEE 100PPM.X R
B TEWN, AMEEE@mEER.

(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
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and is not a warranty or endorsement. 4 7 B LESM R4 BT N LED REBLASAL LED B9#fh, Frik
IMENFTRENHESE, 2—WRITESEEKR/NT 900PPM, B—RITEZEER/NTF 900PPM,
RTESETERSEXTUNTF 1500PPM. XE2—MEN, RMEEM&EEER.

(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. N EEHHHELMYIREEES] LED RS, T@B~EX
FRANFGT, 2SS LED T, #MEMM™ENAR, =B 7 BEGME 058 G £ X LR,
InF RISEAEMI LED SRt ReE P ZEB ENYIREME, FEXEMREEZIEKRTH
ERNNFREE, IXMSENRENERFE, KBFEERNIAENYIRMAEEITHEE MM,
EMGEE LED B8R, ABERABETEB/TUER M SEAIRLET,

(4) Handle the component along the side surface by using forceps or appropriate tools; do not
directlytouch or Handle the silicone lens surface, it may damage the internal circuitry. ;B {FHES

NITEMMEMIERE, AAEZRFIRGTERBERAERE, ©rAIBESRIFAIBER,

® @ |1 @

Fig 4-1 Title

(5) In designing a circuit, the current through each LED can not exceed the absolute maximum
rating specified for each LED. In the mean while, 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
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voltage is applied to LED, migration can be generated resulting in LED damage. i&itEERAY, &
o LED B RABEBIMENTAE, BN, ERERFRIFERE, &0, )HNBEEZHRR5IE
RABRLEN, AJRESH~mMR. BEGITHARIEREETHEHEXFANMREIERBEN
T, FERMRE, SUSHF LED,
(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 A% R} B 58 A AFIFIE
REENEMAE, BEEASSMEMR LED LR, EMANEE, FIUEIRITINTES Z R
8]l
(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 isopropy! 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. SEMIERAALL, ERERERN, REZRMEY, NANMFINER, 3
XEmaeEEXRREN, EIREUEEEXRRIANBRAAN, RINEFRRREIEFET, W
TERIEMBFEN, SITURILEFASWIFTEME, BEFLAIESYN LED BHRinE, FHEEXMHE
T

Table 4-1Storage 7%

Conditions Temperature | Humidity Time
s mE RE B i)
Before Opening Aluminum Bag Within 1 Year From Date
<30°C <75%
HEH —FNR
Storage
figfz | After Opening Aluminum Bag 24hours
<30°C <60%
wERE 24)\B
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Baking =24hours
60+5°C -
Ktz KF24/0BF

(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 (6515) °C for above 24 hours. IR FIRFIHE IR, HE=RAFTEUL
BREFRG, FIREEHITHEE, BIESRM: 6015°C, KTF 24 /i,

If the package is flatulence or damaged, please notify the sales staff to assist. d1ER B ZEK S HE
bs, IEEAHE A GBI IE,

(9)Similar to most Solid state devices; LEDs are sensitive to Electro-Static Discharge (ESD) and
Electrical Over Stress (EOS). GEMMF FEBEF284—1F, LED XFFRINEFIFERX, &
BT HIR,

(10) Other points for attention, please refer to our relevant information. E & B =2 RInFH
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Declare §RH
This specification is written both in English and in Chinese and the latter is formal.

FaEBURRARNRE, EHARUPXhRAITE,
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