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1. ¥ Features

& [BEIE, S5E, B
Ceramic Substrate package , High brightness ,High efficiency
& R~ 345mm*3.45mm
Size: 3.45mm*3.45mm
& 1RIE ANSI FREDRY
According to the ANSI standard colour gamut
¢ 350mA@25°CH 1Y
Binned at 350mMA@25°C g
& ETF SMT G h
Compatible with SMT
& KNBE: 120°
Viewing Angle: 120°
& 8% &KX 1000 §/&
Package: Max: 1000pcs /reel

2+ NH Applications

=NLAREH Landscape lighting
% FARREA Automobile lighting
SEEHREA Stage lighting

http://www.latticepower.com
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3. fEfE Performance
a) #XHRKHEM  Absolute Maximum Ratings

S mASHE :
&S Symbol : : E8{i Unit
Parameter Maximum Rating
4] Red 500
7% % Green 500
Ir mA
Forward Current % Blye 500
H White 500
IEMIEERKPER ere
MIEERKHERT ( ) I 650 A
Peak Pulse Forward Current
TERE
LREE Topr -40~105 °C
Operating Temperature
Ao N =]
FERE Tetg -40~120 oC
Storage Temperature
ESD Classification(HBM) -——- 2000 Vv
e eN=|
= T; 125 °C
Junction Temperature

#&iE Notes:

¢ BRAEEEEMNRIREFMT. BERFRMEIRAIERE, FNEARR. SRFBIIERSHE LED TR
& The maximum rating was defined as independent lighting conditions. The LED chip may be damaged if
the operating conditions exceed the maximum rating, such as forward current and junction temperature

< Peak Pulse Forward Current: Pulse width <10ms, duty cycle < 10% condition

b) JtHEZH Electro-Optical Characteristics (IF =350mA,@25°C)
s =IME BIRY(E mAE

Symbol Min. Typ. Max.

Luminous Flux o )
Refer to Binning Information -~

IEMAEEE VE v
Forward Voltage
BE
Thermal Resistance
RARE
Viewing Angle

7.5 °C/W

201/2 120 °

http://www.latticepower.com
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4. PPEACHE  Product Order Code

M4 - D1,D2,D3 - 7/C - P
@ @ @ @ ® ®

@AES  Product Type

B (B, BIE, RIKSBE) Red parameter (Luminous Flux, Voltage, Wavelength)
FENBH (5, BJE, JRKBE) Green parameter (Luminous Flux, Voltage, Wavelength)
B2 (BE, BE, RKSEE) Blue parameter (Luminous Flux, Voltage, Wavelength)

BY28 (BE, BJE, &KX) Blue parameter (Luminous Flux, Voltage, CIE)

© © ® @ 0 ©

BigEXK (C:min70, E: min80, G: min90, H: min95, P: Ra80,R9>0, N: Ra80,R9/AF 0,
L1: BIELEXK)

a) HEFRZM#F) Shipping label (e.g.)

ltem: M4-D1D2D3-7C-P M4

eel ID: AM4000000001

ty: 1000 6M4TGBCA
|| |||||I m Date: 20230420

‘@‘@ LatticePower Corporation Limited

LatticePower |‘

R

Q

http://www.latticepower.com
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b) 2EHEE Binning Information (IF =350mA,@25C)

LatticePower Semiconductor @ M4-RGBW

5% | B% | 8% WD | o (Im) VF2(V) cct
7z
Fs | B8 AG SECTE SECTE SECEE SEHCCE Ra(typ)
fn
(NO) | (Color) | (Code) | MIN | MAX | MIN | MAX | MIN | MAX CCT CCT(typ)
@ R D1 620 | 625 50 95 2 3 / / /
® G D2 522 | 527 | 80 | 120 | 2.5 35 / / /
@ B D3 465 | 472 | 20 40 2.5 35 / / /
Lime / / 90 | 140 | 2.5 3.5 | L1, L2, L3, L4 | Lime/ Mint /
Amber / / 45 70 2.5 3.5 PA1,. PA2 Amber /
1ABCD / / 80 | 120 | 25 35 6000-7000 6500 70/80
M4
2ABCD / / 80 | 120 | 2.5 35 5350-6000 5700 70/80
3ABCD / / 80 | 120 | 2.5 35 4750-5350 5000 70/80
® W S5ABCD / / 80 | 120 | 2.5 35 3750-4250 4000 80
7ABCD / / 80 | 120 | 25 35 2850-3250 3000 80
5ABCD / / 60 | 100 | 25 3.5 3750-4250 4000 90
7ABCD / / 60 | 100 | 25 3.5 2850-3250 3000 90
=i Notes:

¢ RESCRENEREEE:
=R +7 %, BE: £0.06V, JFEKE: +2 nm
Latticepowr maintains measurement tolerance of:

Luminous flux: =7 %, forward voltage: +0.06 V, Wavelength: +2 nm

http://www.latticepower.com
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5. X434 Color Bin Regulations «iF=3s0ma,@251)
a) f&X & CIE Chromaticity Diagram

0.44
Warm White 700

042

o4

0.38

Cool White

0.36

0.34

0.32

0.3
0.3 0.32 0.34 0.36 0.38 0.4 0.42 0.44 0.46 0.48 0.5
0.435 0.6000
PC Amber
0.5800
0.43
0.5600
0-425 0.5400
0.5200
0.42
0.5000
0.415
0.4800 a
0.41 0.4600 a
0.4400
0.405
0.4200
04 0.4000
055 0555 056 0565 057 0575 0.58 0585 059 0595 0.3000 0.3200 0.3400 0.3600 0.3800 0.4000 0.4200 0.4400

http://www.latticepower.com
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b) ANSI Bin 5 X ANSI Color bin definitions

0.3048 0.3207 0.3028 0.3304 0.3115 0.3391 0.3130 0.3290

” 03130 | 0.3290 5 03115 | 0.3391 i 0.3205 | 0.3481 o 03213 | 0.3373
03144 | 0.3186 03130 | 0.3290 03213 | 0.3373 0.3221 | 0.3261
03068 | 0.3113 03048 | 0.3207 03130 | 0.3290 03144 | 0.3186
0.3215 | 0.3350 0.3207 | 0.3462 03290 | 0.3538 03290 | 0.3417
03290 | 0.3417 0.3290 | 0.3538 03376 | 0.3616 0.3371 | 0.3490

2A 2B 2C 2D
0.3290 | 0.3300 03290 | 0.3417 03371 | 0.3490 0.3366 | 0.3369
03222 | 0.3243 03215 | 0.3350 03290 | 0.3417 0.3290 | 0.3300
03371 | 0.3490 03376 | 0.3616 0.3463 | 0.3687 0.3451 | 0.3554
0.3451 | 0.3554 0.3463 | 0.3687 03551 | 0.3760 0.3533 | 0.3620

3A 3B 3C 3D
0.3440 | 0.3427 0.3451 | 0.3554 03533 | 0.3620 0.3515 | 0.3487
03366 | 0.3369 03371 | 0.3490 0.3451 | 0.3554 0.3440 | 0.3427
0.3407 | 0.346 0.3411 | 0.3522 0.3451 | 0.3554 0.3446 | 0.3491
0.3411 | 0.3522 0.3415 | 0.3584 0.3457 | 0.3621 0.3451 | 0.3554
3A3 3B4 3C1 3D2
0.3451 | 0.3554 0.3457 | 0.3621 0.3499 | 0.3655 0.3492 | 0.3587
0.3446 | 0.3491 0.3451 | 0.3554 0.3492 | 0.3587 0.3485 | 0.3522
0353 | 0.3597 0.3548 | 0.3736 03641 | 0.3804 03615 | 0.3659
03615 | 0.3659 03641 | 0.3804 03736 | 0.3874 03702 | 0.3722
aA 4B 4ac 4D
0359 | 0.3521 03615 | 0.3659 03702 | 03722 0367 | 0.3578
03512 | 0.3465 0353 | 0.3597 03615 | 0.3659 0359 | 0.3521
0367 | 0.3578 03702 | 0.3722 0.3825 | 0.3798 03783 | 0.3646
03702 | 0.3722 03736 | 0.3874 0.3869 | 0.3958 0.3825 | 0.3798
5A 5B 5C 5D
0.3825 | 0.3798 0.3869 | 0.3958 04006 | 0.4044 0395 | 0.3875
03783 | 0.3646 0.3825 | 0.3798 0395 | 0.3875 0.3898 | 0.3716
0.3744 | 0.3685 03763 | 0.376 0.3825 | 0.3798 0.3804 | 0.3721
03763 | 0.376 03782 | 0.3837 0.3847 | 0.3877 0.3825 | 0.3798
5A3 5B4 5C1 5D2
0.3825 | 0.3798 0.3847 | 0.3877 03912 | 0.3917 0.3887 | 0.3836
0.3804 | 0.3721 0.3825 | 0.3798 0.3887 | 0.3836 0.3863 | 0.3758
0.3889 | 0.369 0.3941 | 0.3848 0408 | 0.3916 04017 | 0.3751
03941 | 0.3848 0.3996 | 0.4015 04146 | 0.4089 0408 | 0.3916
6A 6B 6C 6D
0408 | 0.3916 04146 | 0.4089 04299 | 04165 04221 | 03984
04017 | 0.3751 0408 | 0.3916 04221 | 0.3984 04147 | 03814

http://www.latticepower.com




®
9 LatticePower Semiconductor @ M4-RGBW

LatticePower

c)  ANSI Bin X ANSI Color bin definitions

0.4147 0.3814 0.4221 0.3984 0.4342 0.4028 0.4259 0.3853

0.4221 0.3984 0.4299 0.4165 0.443 0.4212 0.4342 0.4028
7A 7B 7C 7D
0.4342 0.4028 0.443 0.4212 0.4562 0.426 0.4465 0.4071
0.4259 0.3853 0.4342 0.4028 0.4465 0.4071 0.4373 0.3893
0.4242 0.3919 0.4281 0.4006 0.4342 0.4028 0.43 0.3939
0.4281 0.4006 0.4322 0.4096 0.4385 0.4119 0.4342 0.4028
7A3 7B4 7C1 7D2
0.4342 0.4028 0.4385 0.4119 0.4449 0.4141 0.4403 0.4049
0.43 0.3939 0.4342 0.4028 0.4403 0.4049 0.4359 0.396
0.4373 0.3893 0.4465 0.4071 0.4582 0.4099 0.4483 0.3919
0.4465 0.4071 0.4562 0.426 0.4687 0.4289 0.4582 0.4099
8A 8B 8C 8D
0.4582 0.4099 0.4687 0.4289 0.4813 0.4319 0.47 0.4126
0.4483 0.3919 0.4582 0.4099 047 0.4126 0.4593 0.3944
0.3830 0.5077 0.3972 0.4986 0.3846 0.4749 0.3752 0.4572
g 0.4191 0.5790 > 0.3830 0.5077 3 0.3703 0.4825 L4 0.3608 0.4639
0.4327 0.5655 0.3703 0.4825 0.3608 0.4639 0.3515 0.4453
0.3972 0.4986 0.3846 0.4749 0.3752 0.4572 0.3659 0.4396
0.5557 0.4192 0.56185 0.42535
0.56185 | 0.42535 0.568 0.4315
PA1 PA2
0.5832 0.4074 0.5901 0.4094
0.5763 0.4054 0.5832 0.4074
=i Notes:

< BEMR (x, y) RECE1931 BEE
The chromaticity coordinates(x,y)is derived from the CIE 1931 chromaticity diagram
< WADEREATOEE (Im) # CIE1931 @ERR (x, y) M,
Testing &Sorting Machine is for the luminous flux(Im) and the CIE1931 chromaticity coordinates(x,y) testing.
< BEAME (x, y) FE£0.006 NE.
The chromaticity coordinates(x,y) guarantee should be added +0.006 tolerance.

http://www.latticepower.com
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6. YeHAFERE  The Photoelectric Characteristics Graph
a)Jti& & Color Spectrum, Ta=25C
- Relative Spectral Power Distribution VS Wavelength

1 -

a8

White 3080
——wWhite 4080
o6 A

——RED

BLUE
a4

Green

oz 4

o

300 350 400 450 500 530 500 550 Foo 730 800

-0z -

b). Forward Voltage vs. Forward Current, Ta=25"C

3.5 1

33 F

25

23 —r
21 o
19t

1.7 F

15

NN
~ ©

Forward Voltage [V]

50 100 150 200 250 300 350 400 450 500 550
Forward Current [mA]

c)~ Forward Current vs. Relative Luminous Flux, Ta=25C

140%
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7« PR ESIMR~F Product and PCB Pad Dimensions

Product Dimensions:

33,2701
=,45+0,1 1,98+£0,1 2,21+0,1
1,45+£0,1

7 '

—_ + f +
F1,28%+C,1 )i

PCB Pad Dimensions:

3,4540,1
3. 25401

219401

0, 39+0,1

H N

HE NeN e

\\

i h_u D \ _“_D ]
o| z/al u ol g gt =
o o O—“—D |:| ol o D |:|
F_ r
| [ ] D J [] L]
iEiN PCB 182 =WV
¥ Notes:

< ATERTIELL mm R

All dimensions are in millimeters
<+ RIAE: £0.1mm

Dimension tolerance: + 0.1mm

http://www.latticepower.com
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8. [ElE4RH: Reflow Soldering Characteristics

te
Te 260°C
Ramp-Up t. amp-Down
LT | v \ 217°C
] Smax
—— 200°C
@
q) TSmin
o reheat Area
150°C
=
(b} ts .
—
25°C
Time 25 °C to Peak -

Time

tR#E EDEC-J-STD-020D RE, &ELITREA.
Compatible with the JEDEC-J-STD-020D,using the parameters listed below.

154254 Profile Feature ToiRI2¥] Lead-Free Solder

EY EFHER (Tsmax = Tp)
Average Ramp-Up Rate (Tsmax to Tp)
gk IRES/IME (Tsmin)

3 °C/sec max.

Preheat:Temperature Min (Tsmin) 150
R &EEE (Tsmax) 200
Preheat:Temperature Max (Tsmax)
Fui: ATE (tsmin E tsmax)
Preheat:Time (tsmin to tsmax ) 60-180 secs
@iﬁﬁﬂ%}g (TL) 217oc
Time Maintained Above:Temperature (TL)
[EIFRATE (tL)
Time Maintained Above:Time (tL) 60-150 secs
B/ H5REE (Tp) oo
Peak/Classification Temperature(Tp) 25545°C°C
IPREERE (tp) 7 5°CLARAIATIE 20~40 secs

Time Within 5°C of Actual Peak Temperature (tp)
L3EIEES

Ramp-Down Rate

5°C/sec max.

http://www.latticepower.com
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8 Reel Dimensions

T Do P2 Fo E1
0.3:0.03 i 0+0.05(1) 0011l 1,75£0.1
j o DD DD D Db D -
$1,5"00 =
— e o]
4 "y g
4-+ & [y T fan by P
L L :‘:1 w17 Tx WL
.
.-'-Ir
| ko TYPRO.1 7 ]
¥ F1
SECTION Y-¥
AD 370 +-0.1
. B Bo 370 +-0.1
ﬁp - Ko 230 +-0.1
L] F 5.50 +-0.05
i P1 8.00 +-0.1
SECTION X-X W 12.00 +0.3/-0.1
o oo oo a6 o0 o of Cathode(-)
¥
BEEE O &
Anode(+)
A

— EFERAR

user feed direction

EA100081/%
Max: 1000pcs freel

#&iE Notes:
< EHEE 1000pcs
Reel:1000pcs.
& BIEEEERS 1SC0806 (ELRTH ERIEBFTiaLE)
The tape packing method complies with 1JSC0806(Packing of Electronic Components on Continuous Tapes.
& BEMEBATIFRRMESET, S LEDRMED 10N, BN LED AJstakiESw L
When the tape is rewound due to work interruptions, no more than 10N should be applied to the
embossed carrier tape.
The LEDs may stick to the cover tape.

http://www.latticepower.com
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10. AJEEHE Reliability
a) MIAFGE R Tests and Results

SEINHE Mi/EH KT KBEL/ M EL
MiXIRE Mzt 544 . .
Reference . Test Failure Units
Test Item Test Conditions . .. .
Standard Duration Criteria# Failed/Tested
i=l Nyl 1= | =
AR (.@I)ILLF) JEITA ED=4701 Tsld=255+ .
Solderability(Reflo 5°C,5sec,Lead-free 3times #2 0/12
. 303 303A
w Soldering) Solder(Sn-3.0Ag-0.5Cu)
BITRER JEITA ED=4701 -40°C(30min)~25°C
=kim B (5min)~ 100cycles #1 0/12
Temperature Cycle 100 105

85°C(30min)~25°C(5min)

SR/MEERMET JEITA ED=4701
High/Low 200 201/
Temperature JEITA ED=4701
Storage 200 202
EREl
High Temperature TA=85°C, IF=500mA 1000h #1 0/12
Operating

TA=120°C/TA=-40°C 1000h #1 0/12

BEEEEK

Temperature 85°C, RH=85%,
Humidity IF=500mA
Operating

1000h #1 0/12

b) KRXHAIE Failure Criteria

#IE = KHFIE
Criteria # Conditions Failure Criteria
IEFERE IF > ¥HaEx1.11E
Forward Voltage (VF) > Initial valuex1.1
#1 HEE IF <¥R(EX0.7 3
Luminous Flux (®v) < Initial valuex0.7
= 1 A
firﬂﬂEamu VR=5V > 1u
Reverse Current (IR) > TuA
” Bl ) IS < 80%
Solderability Less than 80% solder coverage

http://www.latticepower.com
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11. ¥ EEZEI Cautions

a) BfEERE Handling Precautions

1) LED ERENSFE led RURJEEME, NEREGABGIENE, LAESRYT led RUIRES]. EMNPVIEFAER] led i
BREA.
Pressure on the LEDs will influence to the reliability of the LEDs. Precautions should be taken to avoid

strong pressure on the LEDs. Do not put stress on the LEDs during heating,

2) LED J2ESeE R AN ERIEEE. MREMIFEATES, BAEEEZRMIESZRHE(FMIGE LED A%
,&O
Re-soldering should not be done after the LEDs have been soldered. If re-soldering is unavoidable,

LED's characteristics should be carefully checked before and after such repair,

3) RERBEEELFR pcb HAE—EE, T LED AIMRLRIAY, 5 LED AR PCB ZERIERAT8E= 521 LED
BRI

Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two PCB
assembled with LED might cause catastrophic failure of the LEDs,

4) SRERIERMEHELL, ERIEEERR, REESZWRSIRE, MRAERIERFIZEAIREFRETRL,
EEMHEER, YIEREERSERNBER,

Compared to standard encapsulants, silicone is generally softer, and the surface is more likely to attract
dust, 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,

5) STEMRHPERIERMEEEYI(VOCS)TLAZRE LED AUREMAEETE, EEAREFREETETE.,
EERABERIT R A EAIRK.

VOCs (Volatile organic compounds) emitted from materials used in the construction of fixtures can
penetrate silicone encapsulants of LED and discolor when exposed to heat and photonic energy. The
result can be a significant loss of light output from the fixture.

6) %k led B, FEMERBMANZASIHESTH.

Attaching LEDs, do not use adhesives that outgas organic vapor.,

http://www.latticepower.com
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7) LED X3 ESD (Electro-Static Discharge, ESD)&{/2, LT REREFSAABNIRNXLEEIMMigHAT—L5E
P8
LED is sensitive to Electro-Static Discharge (ESD). Below is a list of suggestions that LatticePower
Semiconductor purposes to minimize these effects.
a. ESD(FHEEHIER)
FREEEE (ESD)E X AT MR EARRI BRI AYEREE, BAKSE ESD SMRIANRTEN, BETFS TR
th, FEEFHFERE, ErR—MUNTLRAIERE, ESD 3¢ LED ARETESETREREARSER
R, BN —REittREE RAE NP 7 HEEE

ESD (Electro Static Discharge)
Electrostatic discharge (ESD) is the defined as the release of static electricity when two objects come
into contact. While most ESD events are considered harmless, it can be an expensive problem in many
industrial environments during production and storage. The damage from ESD to an LED may cause
the product to demonstrate unusual characteristics such as: - Increase in reverse leakage current
lowered turn-on voltage,
-LED H(EERATAEIHE Abnormal emissions from the LED at low current
AT AT LA B> ESD RAERIRTREM,
The following recommendations are suggested to help minimize the potential for an ESD event.
— SN TR
One or more work area suggestions:
-EBEXESIRE lonizing fan setup
-SEEARHEI R ROBAEREE S/ ESD table/shelf mat made of conductive materials
-prErER L 27588 ESD safe storage containers

— P EHESNAREIEE::

One or more personnel suggestion options:
-BrEEERMETS Antistatic wrist-strap
-BrERERMEIEE Antistatic material shoes
-BrE#EE&AR  Antistatic clothes

IRt
Environmental controls:
- EEEH (RIME RIHEREEMEREZE) Humidity control (ESD gets worse in a dry environment)

http://www.latticepower.com
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b) ¥&E¥E Cleaning

NENERRREHTIEE. NREREMAR, WAREBXYRFINBREESNIE. NENERBRFREE.
B RE TR XY LED IERERIA,

We 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.

c) F#fiE Storage

> REE LED MIEESAIMTS, FHRURETE 5°C~30°CZIa), HXNEREAE 30%LLT,
Do not place the LED in damp places, Storage temperature between 5 °Cand 30 °C, Relative
humidity under 30%.

>  FIFEEEFFAITESEIR Use Precaution after Opening the Packaging
a) FEEHEESRMHE Recommend conditions after opening the package
-EE/BE: 5~30°C JBE: /INF60%
- Sealing / Temperature : 5 ~ 30°C Humidity : less than RH60%

b) WIREEEHTFEN 168H(MSL 3)BiREIEA B R LT, RE 65+5°CHRMA TR 10-24H
If the package has been opened more than 168 hours (MSL 3) or the color of the Humidity indicator
card changes, components should be dried for 10-24hr at 65+5°C

http://www.latticepower.com




