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Product Family Data Sheet Rev13 2018.01.30

Middle Power LED Series
2835 0.5W Zener-in Ra90

LM281BZ+

Designed for better Im/$ (Ambient, Linear)

Features & Benefits
e 0.5W Class mid power LED
e Standard form factor for design flexibility (2.8 x 3.5 mm)
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1. Characteristics

a) Absolute Maximum Rating

Condition

Ambient / Operating Temperature Ta -40 ~ +85 °C -
Storage Temperature Tstg -40 ~ +85 °C -
LED Junction Temperature T; 115 °C -
Forward Current 13 160 mA -

Peak Pulsed Forward Current lep 300 mA Duty 1/10, pulse width 10ms
Assembly Process Temperature - i?g og -
ESD (HBM) - 5 kV -

Note:

Proper current derating must be observed to maintain junction temperature below the maximum at all time.



b) Electro-optical Characteristics (Ir = 150 mA, Ts = 25 °C)

Iltem Unit Rank Bin Min. Typ. Max
Al 2.8 29
A2 29 3.0
WA
Forward Voltage (VF) \ or A3 3.0 3.1
WK
Ad 3.1 3.2
A5 3.2 3.3
Color Rendering Index (Ra) - 7 90 - -
Special CRI (R9) = = 50
Thermal Resistance o
(junction to solder point) 20 B e B
Beam Angle ° - 120 -

Note:

Samsung maintains measurement tolerance of:

forward voltage = +0.1 V, CRI = +3, R9 = +6.5



b) Electro-optical Characteristics (Ir = 150 mA, Ts = 25 °C)

CRI (R, Nominal
Min. CCT (K)

SA 41.0 44.5
SC 445 48.0

2700
SE 48.0 5]1E5)
SG 51.5 55.0
SA 42.0 45.5
SC 45.5 49.0

3000
SE 49.0 52.5
SG 52.5 56.0
SA 42.5 46.0
SC 46.0 49.5

3500
SH 49.5 53.0
SG 53.0 56.5
SA 45.0 48.5
SC 48.5 52.0

Luminous Flux (®v) 90 4000
SE 52.0 5515)
SG 5585 59.0
SA 46.5 50.0
SC 50.0 53.5

5000
SE 53.5 57.0
SG 57.0 60.5
SA 45.5 49.0
SC 49.0 52.5

5700
SE 5285 56.0
SG 56.0 59.5
SA 45.0 48.5
SC 48.5 52.0

6500
SE 52.0 5585
SG 5585 59.0

Note:

Samsung maintains measurement tolerance of: forward voltage = £0.1V, luminous flux = £5 %, CRIl = +3
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2. Product

Code Information

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
S P M w H 3 2 2 8 F D 7 w A R 0 S C
Digit PKG Information Code Specification
12 3 Samsung Package Middle Power | SPM | Middle power
4 5 Color WH | White
6 Product Version 3 3 version
7 8 9 Form Factor 228 |[2.8x3.5x0.65 mm; 2 pads
10 Sorting Current (mA) F 150 mA
ih! Chromaticity Coordinates D ANSI Standard
12 CRI 7 Min. 90
Al 28~29
A2 29 ~3.0
WA Bin
- A3 3.0~ 3.1
A code
13 14 Forward Voltage (V) or A4 3.1~32
WK A5 32~33
WA : 4,000ea per reel ,WK : 12,000ea per reel
Wyr | 2700 W1, W2, W3, W4, W5, W6, W7, W8, W9, WA, WB, WC, WD, WE, WF, WG
Vyy | 3000 V1, V2, V3, V4, V5, V6, V7, V8, V9, VA, VB, VC, VD, VE, VF, VG
U | 3500 U1, U2, U3, U4, U5, Us, U7, U8, U9, UA, UB, UC, UD, UE, UF, UG
T+ | 4000 nge' T1, T2, T3, T4, 75, T6, T7, T8, T9, TA, TB, TC, TD, TE, TF, TG
15 16 CCT (K) ’
Ry | 5000 R1, R2, R3, R4, R5, R6, R7, R8, R9,RA,RB,RC,RD,RE,RF,RG
Qyr | 5700 Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9,QA,QB,QC,QD,QE,QF,QG
Py 6500 P1, P2, P3, P4, P5, P6, P7, P8, P9,PA,PB,PC,PD,PE,PF,PG
Y @ "0" (Whole bin) "M" (Quarter bin) or “K” (K Kitting bin)
SA SA
SC Bin SC
17 18 Luminous Flux SE Code SE
SG SG




a) Luminous Flux Bins (I = 150 mA, Ts= 25°C)

CRI(R,) Nominal CCT . Flux Range
Min. @ Product Code Flux Bin @, Im)
SPMWH3228FD7WAW%SA SA 41.0 ~ 445
SPMWH3228FD7WAW%SC SC 445 ~ 48.0
2700
SPMWH3228FD7WAW*SE SE 48.0 ~51.5
SPMWH3228FD7WAW %SG SG 51.5~55.0
SPMWH3228FD7WAV*SA SA 42.0 ~ 455
SPMWH3228FD7WAV5SC SC 45.5 ~49.0
3000
SPMWH3228FD7WAV*SE SE 49.0 ~52.5
SPMWH3228FD7WAV%SG SG 52.5 ~ 56
SPMWH3228FD7WAUSA SA 42.5 ~ 46.0
SPMWH3228FD7WAU*SC SC 46.0 ~ 49.5
3500
SPMWH3228FD7WAU*SE SE 49.5 ~ 53.0
SPMWH3228FD7WAU %SG SG 53.0 ~ 56.5
SPMWH3228FD7WAT%SA SA 45.0 ~ 485
SPMWH3228FD7WAT%SC SC 48.5 ~ 52.0
90 4000
SPMWH3228FD7WAT%SE SE 52.0 ~55.5
SPMWH3228FD7WAT %SG SG 55.5 ~59.0
SPMWH3228FD7WAR % SA SA 46.5 ~ 50.0
SPMWH3228FD7WAR*SC SC 50.0 ~ 53.5
5000
SPMWH3228FD7WARSE SE 53.5 ~57.0
SPMWH3228FD7WARSG SG 57.0 ~ 60.5
SPMWH3228FD7WAQ*SA SA 45.5 ~49.0
SPMWH3228FD7WAQ*SC SC 49.0 ~52.5
5700
SPMWH3228FD7WAQ*SE SE 52.5 ~ 56.0
SPMWH3228FD7WAQ%SG SG 56.0 ~ 59.5
SPMWH3228FD7WAP+#SA SA 45.0 ~ 48.5
SPMWH3228FD7WAP+SC SC 48.5 ~ 52.0
6500
SPMWH3228FD7WAP%SE SE 52.0 ~55.5
SPMWH3228FD7WAP %SG SG 55.5 ~ 59.0

Note:
"v" can be "0" (Whole bin), "M" (Quarter bin) or “K” (K Kitting bin) of the color binning

G



b) Kitting rule

1) KKitting bin Concept
Under agreement between customer and SAMSUNG ELECTRONICS, SAMSUNG can supply kitting bin (VF, Color, Im).

2. A forward voltage (VF) of kitting bin is combined by a pair of same VF rank such as (A1+A1), (A2+A2), (A3+A3), (A4+A4)
or (A5+A5).

3. A Chromaticity Coordinates of kitting bin is mixed by kitting procedure.(below kitting simulation)

[Kitting example]

D E F G
9 A B C
5 6 7 &
1 2 3 4

[Binning Information]

Bin #1 Bin #2

Al Al
A2 A2
VF A3 A3
A4 A4
A5 A5
1,2, 5bin C, F, G bin
CIE 6,7, A Bbin 6,7, A Bbin
3, 4, 8 bin 9, D, E bin




c) Color Bins (Ir = 150 mA, Ts= 25 °C)

CRI (R, Nominal CCT

Min. (K)

Product Code

Color Rank

Chromaticity Bins

W1, W2, W3, W4, W5, W6, W7, W8,

SPMWH3228FD7WAWOS WO (Whole bin) W A e WO WD WE. WE s
2700 SPMWH3228FD7WAWMS WM (Quarter bin) W6, W7, WA, WB
SPMWH3228FD7WAWKS % WK (Kitting bin) v‘(,\gv‘(,v: \vag,’ V‘% \\’/VV%,V\‘/’VGE”V\\/’]F’,V\‘/’\?(’;
SPMWH3228FD7WAVOS VO (Whole bin) ﬁ\)ﬁ’\\/’g: \\;é \\’/%’\QGE”\%’V\%
3000 SPMWH3228FD7WAVMS % VM (Quarter bin) V6, V7, VA, VB
SPMWH3228FD7WAVKS # VK (Kitting bin) OQ"X”\\/’S: :/’é \\//%’\Qeé,\gﬁ,v\?é
SPMWH3228FD7WAUOS U0 (Whole bin) L&QJ’: LIJJE:;’: b’é B%’Lﬂjeé’UJF"UUBé
3500 SPMWH3228FD7WAUMS UM (Quarter bin) U6, U7, UA, UB
SPMWH3228FD7WAUKS UK (Kitting bin) L‘,’;G’: LLJJS b’é LLJJ%,LljJGé,UJF’,UuBé
SPMWH3228FD7WATOS # T0 (Whole bin) TT;TT :" TT§: Ié Tr%’TTGE"T#’TTaé
90 4000 SPMWH3228FD7WATMS % TM (Quarter bin) 6, 7, TA, TB
SPMWH3228FD7WATKS % TK (Kitting bin) TT;TT: TTS,' % TT%’?E"T{#‘T%
SPMWH3228FD7WAROS % RO (Whole bin) ) RRZA,FI?IB’»,RRL(E’,SS’, SS’RRFT;RE& i
5000 SPMWH3228FD7WARMS * RM (Quarter bin) R6, R7, RA, RB
SPMWH3228FD7WARKS* RK (Kitting bin) 3 RRZA,FI?IB’»,RRL(E’,SS’, SS’RRFT;RE& IR
SPMWH3228FD7WAQOS Q0 (Whole bin) ab QéA%?)B',gé,gg’,gg@%?,b%& Qg
5700 SPMWH3228FD7WAQMS QM (Quarter bin) Q6, Q7, QA, QB
SPMWH3228FD7WAQKS % QK (Kitting bin) an QéA%Sé,8‘(15,8%,8&0%7,6(()5& «
SPMWH3228FD7WAPOS* PO (Whole bin) B Pg;\f;?é;‘é;g’y PPS,‘P?I‘?(PS& e
6500 SPMWH3228FD7WAPMS % PM (Quarter bin) P6, P7, PA, PB
SPMWH3228FD7WAPKS % PK (Kitting bin) b P, 2o (2 e 25 PTG el 24

PA,PB,PC,PD,PE,PF,PG

Note:

“*" can be “SA”, "SC", “SE” or “SG” of luminous flux bin



d) Voltage Bins (I = 150 mA, Ts = 25 °C)

CRI (R, Nominal CCT
Min. (K

Product Code Voltage Rank

WA

WK

Voltage Bin

Voltage Range
%

A1 2.8~29
A2 29-~3.0
A3 3.0 ~ 3.1
Ad B ~ B2
A5 B32~83







e) Chromaticity Region & Coordinates

Region CIEy Region CIE x Region CIEy Region CIE x
Wrank (2700 K) Vrank (3000 K)

0.4373 0.3893 0.4465 0.4071 0.4147 0.3814 0.4221 0.3984

0.4418 0.3981 0.4513 0.4164 0.4183 0.3898 0.4259 0.4073
Wi w9 Vi1 V9

0.4475 0.3994 0.4573 0.4178 0.4242 0.3919 0.4322 0.4096

0.4428 0.3906 0.4523 0.4085 0.4203 0.3833 0.4281 0.4006

0.4428 0.3906 0.4523 0.4085 0.4203 0.3833 0.4281 0.4006

0.4475 0.3994 0.4573 0.4178 0.4242 0.3919 0.4322 0.4096
W2 WA V2 VA

0.4532 0.4008 0.4634 0.4193 0.4300 0.3939 0.4385 0.4119

0.4483 0.3919 0.4582 0.4099 0.4259 0.3853 0.4342 0.4028

0.4483 0.3919 0.4582 0.4099 0.4259 0.3853 0.4342 0.4028

0.4532 0.4008 0.4634 0.4193 0.4300 0.3939 0.4385 0.4119
W3 WB V3 VB

0.4589 0.4021 0.4695 0.4207 0.4359 0.3960 0.4449 0.4141

0.4538 0.3931 0.4641 0.4112 0.4316 0.3873 0.4403 0.4049

0.4538 0.3931 0.4641 0.4112 0.4316 0.3873 0.4403 0.4049

0.4589 0.4021 0.4695 0.4207 0.4359 0.3960 0.4449 0.4141
W4 WC V4 VC

0.4646 0.4034 0.4756 0.4221 0.4418 0.3981 0.4513 0.4164

0.4593 0.3944 0.4700 0.4126 0.4373 0.3893 0.4465 0.4071

0.4418 0.3981 0.4513 0.4164 0.4183 0.3898 0.4259 0.4073

0.4465 0.4071 0.4562 0.4260 0.4221 0.3984 0.4299 0.4165
W5 WD V5 VD

0.4523 0.4085 0.4624 0.4274 0.4281 0.4006 0.4364 0.4188

0.4475 0.3994 0.4573 0.4178 0.4242 0.3919 0.4322 0.4096

0.4475 0.3994 0.4573 0.4178 0.4242 0.3919 0.4322 0.4096

0.4523 0.4085 0.4624 0.4274 0.4281 0.4006 0.4364 0.4188
wé WE '} VE

0.4582 0.4099 0.4687 0.4289 0.4342 0.4028 0.4430 0.4212

0.4532 0.4008 0.4634 0.4193 0.4300 0.3939 0.4385 0.4119

0.4532 0.4008 0.4634 0.4193 0.4300 0.3939 0.4385 0.4119

0.4582 0.4099 0.4687 0.4289 0.4342 0.4028 0.4430 0.4212
W7 WF V7 VF

0.4641 0.4112 0.4750 0.4304 0.4403 0.4049 0.4496 0.4236

0.4589 0.4021 0.4695 0.4207 0.4359 0.3960 0.4449 0.4141

0.4589 0.4021 0.4695 0.4207 0.4359 0.3960 0.4449 0.4141

0.4641 0.4112 0.4750 0.4304 0.4403 0.4049 0.4496 0.4236
w8 WG V8 VG

0.4700 0.4126 0.4813 0.4319 0.4465 0.4071 0.4562 0.4260

0.4646 0.4034 0.4756 0.4221 0.4418 0.3981 0.4513 0.4164




e) Chromaticity Region & Coordinates

Region CIE x CIEy Region CIE x Region CIEy Region CIE x
Urank (3500 K) Trank (4000 K)

0.3889 0.3690 0.3941 0.3848 0.3670 0.3578 0.3702 0.3722

0.3915 0.3768 0.3968 0.3930 0.3726 0.3612 0.3763 0.3760
U1 u9 T1 T9

0.3981 0.3800 0.4040 0.3966 0.3744 0.3685 0.3782 0.3837

0.3953 0.3720 0.4010 0.3882 0.3686 0.3649 0.3719 0.3797

0.3953 0.3720 0.4010 0.3882 0.3726 0.3612 0.3763 0.3760

0.3981 0.3800 0.4040 0.3966 0.3783 0.3646 0.3825 0.3798
u2 UA T2 TA

0.4048 0.3832 0.4113 0.4001 0.3804 0.3721 0.3847 0.3877

0.4017 0.3751 0.4080 0.3916 0.3744 0.3685 0.3782 0.3837

0.4017 0.3751 0.4080 0.3916 0.3783 0.3646 0.3825 0.3798

0.4048 0.3832 0.4113 0.4001 0.3840 0.3681 0.3887 0.3836
U3 uB T3 TB

0.4116 0.3865 0.4186 0.4037 0.3863 0.3758 0.3912 0.3917

0.4082 0.3782 0.4150 0.3950 0.3804 0.3721 0.3847 0.3877

0.4082 0.3782 0.4150 0.3950 0.3840 0.3681 0.3887 0.3837

0.4116 0.3865 0.4186 0.4037 0.3898 0.3716 0.3950 0.3875
U4 uc T4 TC

0.4183 0.3898 0.4259 0.4073 0.3924 0.3794 0.3978 0.3958

0.4147 0.3814 0.4221 0.3984 0.3863 0.3758 0.3912 0.3917

0.3915 0.3768 0.3968 0.3930 0.3686 0.3649 0.3719 0.3797

0.3941 0.3848 0.3996 0.4015 0.3744 0.3685 0.3782 0.3837
us ub T5 TD

0.4010 0.3882 0.4071 0.4052 0.3763 0.3760 0.3802 0.3916

0.3981 0.3800 0.4040 0.3966 0.3702 0.3722 0.3736 0.3874

0.3981 0.3800 0.4040 0.3966 0.3744 0.3685 0.3782 0.3837

0.4010 0.3882 0.4071 0.4052 0.3804 0.3721 0.3847 0.3877
ue UE T6 TE

0.4080 0.3916 0.4146 0.4089 0.3825 0.3798 0.3869 0.3958

0.4048 0.3832 0.4113 0.4001 0.3763 0.3760 0.3802 0.3916

0.4048 0.3832 0.4113 0.4001 0.3804 0.3721 0.3847 0.3877

0.4080 0.3916 0.4146 0.4089 0.3863 0.3758 0.3912 0.3917
u7 UF T7 TF

0.4150 0.3950 0.4222 0.4127 0.3887 0.3836 0.3937 0.4001

0.4116 0.3865 0.4186 0.4037 0.3825 0.3798 0.3869 0.3958

0.4116 0.3865 0.4186 0.4037 0.3863 0.3758 0.3912 0.3917

0.4150 0.3950 0.4222 0.4127 0.3924 0.3794 0.3978 0.3958
us uG T8 TG

0.4221 0.3984 0.4299 0.4165 0.3950 0.3875 0.4006 0.4044

0.4183 0.3898 0.4259 0.4073 0.3887 0.3836 0.3937 0.4001




e) Chromaticity Region & Coordinates

Region CIE x CIEy Region CIE x Region CIEy Region CIE x
Rrank (5000 K) Qrank (5700 K)

0.3366 0.3369 0.3374 0.3554 0.3218 0.3298 0.3211 0.3407

0.3369 0.3431 0.3371 0.3493 0.3222 0.3243 0.3215 0.3353
R1 R9 Qi Q9

0.3407 0.3460 0.3411 0.3522 0.3258 0.3275 0.3254 0.3388

0.3403 0.3398 0.3415 0.3587 0.3256 0.3331 0.3252 0.3444

0.3403 0.3398 0.3415 0.3587 0.3256 0.3331 0.3252 0.3444

0.3407 0.3460 0.3411 0.3522 0.3258 0.3275 0.3254 0.3388
R2 RA Q2 QA

0.3446 0.3491 0.3451 0.3554 0.3294 0.3306 0.3293 0.3423

0.3440 0.3427 0.3457 0.3621 0.3294 0.3364 0.3293 0.3481

0.3446 0.3491 0.3451 0.3554 0.3294 0.3364 0.3293 0.3481

0.3440 0.3427 0.3457 0.3621 0.3294 0.3306 0.3293 0.3423
R3 RB Q3 QB

0.3477 0.3458 0.3500 0.3655 0.3330 0.3338 0.3332 0.3458

0.3485 0.3522 0.3492 0.3587 0.3331 0.3398 0.3333 0.3518

0.3485 0.3522 0.3492 0.3587 0.3331 0.3398 0.3333 0.3518

0.3477 0.3458 0.3500 0.3655 0.3330 0.3338 0.3332 0.3458
R4 RC Q4 QC

0.3514 0.3487 0.3542 0.3690 0.3366 0.3369 0.3371 0.3493

0.3524 0.3554 0.3533 0.3620 0.3369 0.3431 0.3374 0.3554

0.3371 0.3493 0.3376 0.3616 0.3215 0.3353 0.3207 0.3462

0.3369 0.3431 0.3374 0.3554 0.3218 0.3298 0.3211 0.3407
R5 RD Q5 QD

0.3407 0.3460 0.3415 0.3587 0.3256 0.3331 0.3252 0.3444

0.3411 0.3522 0.3420 0.3652 0.3254 0.3388 0.3250 0.3501

0.3407 0.3460 0.3415 0.3587 0.3254 0.3388 0.3250 0.3501

0.3411 0.3522 0.3420 0.3652 0.3256 0.3331 0.3252 0.3444
R6 RE Q6 QE

0.3451 0.3554 0.3463 0.3687 0.3294 0.3364 0.3293 0.3481

0.3446 0.3491 0.3457 0.3621 0.3293 0.3423 0.3292 0.3539

0.3446 0.3491 0.3457 0.3621 0.3293 0.3423 0.3292 0.3539

0.3451 0.3554 0.3463 0.3687 0.3294 0.3364 0.3293 0.3481
R7 RF Q7 QF

0.3492 0.3587 0.3507 0.3724 0.3331 0.3398 0.3333 0.3518

0.3485 0.3522 0.3500 0.3655 0.3332 0.3458 0.3334 0.3578

0.3485 0.3522 0.3500 0.3655 0.3332 0.3458 0.3334 0.3578

0.3492 0.3587 0.3507 0.3724 0.3331 0.3398 0.3333 0.3518
R8 RG Q8 QG

0.3533 0.3620 0.3551 0.3760 0.3369 0.3431 0.3374 0.3554

0.3524 0.3554 0.3542 0.3690 0.3371 0.3493 0.3376 0.3616




e) Chromaticity Region & Coordinates

Region CIEy Region CIEx
Prank (6500 K)

0.3068 0.3113 0.3048 0.3207

0.3106 0.3150 0.3089 0.3249
P1 P9

0.3098 0.3199 0.3080 0.3298

0.3058 0.3160 0.3038 0.3256

0.3106 0.3150 0.3089 0.3249

0.3144 0.3186 0.313 0.3290
P2 PA

0.3137 0.3238 0.3123 0.3341

0.3098 0.3199 0.3080 0.3298

0.3144 0.3186 0.3130 0.3290

0.3183 0.3224 0.3172 0.3332
P3 PB

0.3177 0.3278 0.3166 0.3384

0.3137 0.3238 0.3123 0.3341

0.3183 0.3224 0.3172 0.3332

0.3221 0.3261 0.3214 0.3373
P4 PC

0.3218 0.3317 0.3210 0.3427

0.3177 0.3278 0.3166 0.3384

0.3058 0.3160 0.3038 0.3256

0.3098 0.3199 0.3080 0.3298
P5 PD

0.3089 0.3249 0.3072 0.3348

0.3048 0.3207 0.3028 0.3304

0.3098 0.3199 0.3080 0.3298

0.3137 0.3238 0.3123 0.3341
P6 PE

0.3130 0.3290 0.3115 0.3391

0.3089 0.3249 0.3072 0.3348

0.3137 0.3238 0.3123 0.3341

0.3177 0.3278 0.3166 0.3384
P7 PF

0.3172 0.3332 0.3160 0.3436

0.313 0.3290 0.3115 0.3391

0.3177 0.3278 0.3166 0.3384

0.3218 0.3317 0.3210 0.3427
P8 PG

0.3214 0.3373 0.3206 0.3481

0.3172 0.3332 0.3160 0.3436

Note: Samsung maintains measurement tolerance of: Cx, Cy = £0.005



3. Typical Characteristics Graphs

a) Spectrum Distribution (I = 150 mA, Ts = 25 °C)

CCT: 2700 K (90 CRI)

Relative Intensity vs. Wavelengh
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b) Forward Current Characteristics (Ts = 25 °C)

; o Forward Current vs. Relative Forward Voltage
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c) Temperature Characteristics (Ir = 150 mA)

Relative Luminous Flux vs. Temperature Relative Forward Voltage vs. Temperature
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d) Color Shift Characteristics (Ir = 150 mA, Ts = 25 °C)

ACx, ACy
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e) Derating Curve
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f) Beam Angle Characteristics (I = 150 mA, Ts = 25 °C)
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4. Outline Drawing & Dimension

348
3.20
284
T
|
8 ¢ == i ey
i
Im\' ! / oy
Cathode
[Top View]
B ﬂ—gg
[Side View]

[RECOMMENDED PCB SOLDER PAD]

2.00

1.30

D.4q]

1.95

1.85

3.70

Notes:

1) Ts point and measurement method:

[Bottom View]

e Measurement unit: mm
e Tolerance: +0.1mm

(1) Measure one point at the cathode pad, if necessary remove PSR of PCB to reach Ts point.

(2) All pads must be soldered to the PCB to dissipate heat properly, otherwise the LED can be damaged.

Precautions:

1) 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) 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) 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.

I



5. Reliability Test Items & Conditions

a) Testltems

Test
Hour / Cycle

Sample No.

Test Item Test Condition

Room Temperature 25°C, DC 160 mA 1000 h 22
Life Test

High Temperature 85°C, DC 160 mA 1000 h 22
Life Test

High Temperature 85 °C, 85 % RH, DC 160 mA 1000 h 22

Humidity Life Test

Low Temperature
Life Test -40 °C, DC 160 mA 1000 h 22
Powered Temperature -45°C ~ 85 °C, each 20 min, on/off 5 min
Cycle Test Temp. Change time 100min, DC 160 mA (S0eicles =
Temperature Cycle -45°C /15 min & 125 °C /15 min 200 cycles 100
High gemperature 85 °C 1000 h 11
torage
Low Temperature _40°C 1000 h 1
Storage
A, Ry 10 MQ
Ra: 1.5 kQ
C: 100 pF .
ESD (HBM) OV V. 25KV 5 times 30

b) Criteria for Judging the Damage

Test Condition
(Ts=25°0)
Forward Voltage Ve Ir =150 mA Init. Value * 0.9 Init. Value * 1.1
Luminous Flux (oY Ir =150 mA Init. Value * 0.7 Init. Value * 1.1




6. Soldering Conditions

a) Reflow Conditions (Pb free)

Reflow frequency: 2 times max.

250 — Peak Temp. : 260£5T. Max. 10sec
- lime above 220C : Max. 60sec
P 200 —
;g Preheating : 150~180T Max. 60sec
S 150 — :
Q 1 '
- ' .
E : '
@ 100 — : H
— ' i Max. Temp. gradient in Cooling : -5T/sec
50 — E :
JE | A | [ |
0 50 | 100 150 200 250 300
: » .
" 60~120sec ' [Time(sec)]

b) Manual Soldering Conditions

Not more than 5 seconds @ max. 300 °C, under soldering iron.

21
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7.Tape & Reel

a) Taping Dimension

(unit: mm)

User Feed Direction

POLARITY
) L
END 2L MARK 4 START |I 025

AR
- YO O oY) O ol )o

75

1.

| / \ — / | ~
O O( O O E @ O O( O O =
LAY LY — LU Y [
Traller | — Loaded pockets —— Leader
160mm (min.) of 4000 pcs / reel 400mm (min.) of
empty pockets empty pockets
sealed with tape sealed with tape
(40 pockets min.) (100 pockets min.)
-3
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b) Reel Dimension (max 4,000 pcs)

(unit: mm)

1T0¥0'09@

== =—9.010.1
— 114110

Notes:
1) Quantity: The quantity/reel is 4,000 pcs

2) All dimensions are millimeters (tolerance : +0.2mm)

3) Packaging: P/N, Manufacturing data code no. and quantity are indicated on the aluminum packing bag



c) Reel Dimension (max 12,000 pcs)

(unit: mm)

B
795

C
914.30.2

12.740.3

At2 (B+0.2|C£0.2|D+0.2|E£0.2|F £0.3|G*0.3|H£0,3|T1+0.2
@290 (8795|9143 | 25 | 1.5 | 87 | 127 | 231 | 2

Notes:

1) Quantity: The quantity/reel is 12,000 pcs

2) All dimensions are millimeters (tolerance : +0.2mm)

3) Packaging: P/N, Manufacturing data code no. and quantity are indicated on the aluminum packing bag



8. Label Structure

a) Label Structure

p
. LM281BZ+ RA90 5000K
8-\ PR
—~
SPMWH3228FD7WAROSC A3R1SC — Bin Code
HECLLLELERERT T 111
G3AYC4001 / I0AA / 4000 pcs Product Code
THLLCEEEEEERTRA e 1
\W /Lot Number

Note:  Denoted bin code and product code above is only an example (see description on page 6)

@®: Forward Voltage bin (refer to page 10)
©@: Chromaticity bin (refer to page 11-18)
®®: Luminous Flux bin (refer to page 7)

b) Lot Number

The lot number is composed of the following characters:

LM281BZ+ RA90 5000K )

‘s A3R1SC

SPMWH3228FD7WAROSC A3R1SC

CETEETAEEE T TR TR R E R R T T e

OEE®EED®®/I@®(©)/ 4000 pcs
TETTRET TR TR

\W J

OQe®GEHED®O /I@®© /4,000 pcs

Production site (S: Giheung, Korea, G: Tianjin, China)

3 (LED)

Product state (A: Normal, B: Bulk, C: First Production, R: Reproduction, S: Sample)
Year (Z:2015, A: 2016, B: 2017...)

Month (1~9, A, B, C)

@ © ® @ ® ©

Day (1-9, A, B~V)

®®0® @O . Product serial number
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