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Rev: 002

Product Family Data Sheet

LH351B - 3535 Ceramic LED @85%C

Introduction

Features

» Package : Ceramic Substrate LED Package
View Angle: 120 °

Precondition : JEDEC Level 2a

Dimension : 3.5 x 3.5 x 1.93 mm

ESD withstand Voltage : up to 5KV [HBM]
Reliability Test : IES-LM-80-08 qualified

Applications

* INDOOR LIGHTING : Spot light, Down light

* OUTDOOR LIGHTING : Street light, Security light, Tunnel light, Parking lots light
* INDUSTRIAL LIGHTING : High-bay light, Low-bay light

* CONSUMER LIGHTING : Torch light

SAMSUNG ELECTRONICS
95, Samsung2-Ro, Giheung-Gu,
Yongin-City, Gyeonggi-Do 446-711, KOREA

http://www.samsungled.com 1/25
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1. Luminous Flux Characteristics (Ti= 857C)

Sorting condition . BIN
Nominal | Minimum Calculated Minimum Flux3
I e Flux® @350mA Product Code Structur
CCT CRI" )
Rank | Min Flux2 | @700mA | @1000mA | @1500mA e
SPHWH1L3D30ED4WOF3 | Whole
F3 162 21 2
%0 ° X 83 SPHWH1L3D30ED4WPF3 | Quarter
(G3) (100) (177) (233) (309)
SPHWH1L3D30ED4WMF3 | M3
2700K 80
SPHWH1L3D30ED4W0G3 | Whole
1 1 237 314
as 00 80 3 SPHWH1L3D30ED4WPG3 | Quarter
(H3) (110) (197) (259) (343)
SPHWH1L3D30ED4WMG3 | M3
SPHWH1L3D30ED4V0G3 | Whole
G3 100 180 237 314
3000K 80 SPHWH1L3D30ED4VPG3 | Quarter
(H3) (110) (197) (259) (343)
SPHWH1L3D30ED4VMG3 | M3
SPHWH1L3D30ED4U0G3 | Whole
G3 100 180 237 314
3500K 80 SPHWH1L3D30ED4UPG3 | Quarter
(H3) (110) (197) (259) (343)
SPHWH1L3D30ED4UMG3 | M3
SPHWH1L3D30CD4T0J3 | Whole
J3 120 216 284 377
SPHWH1L3D30CD4TPJ3 | Quarter
(K3) (130) (234) (308) (408)
SPHWH1L3D30CD4TMJ3 M3
70
SPHWH1L3D30CD4TOK3 | Whole
K3 130 234 308 408
4000K SPHWH1L3D30CD4TPK3 | Quarter
(M3) (140) (253) (333) (441)
SPHWH1L3D30CD4TMK3 | M3
SPHWH1L3D30ED4T0G3 | Whole
1 1 237 14
80 as 00 80 X 3 SPHWH1L3D30ED4TPG3 | Quarter
(H3) (110) (197) (259) (343)
SPHWH1L3D30ED4TMG3 | M3
( )* : Minimum luminous flux @ 25T
Notes:
1) SAMSUNG ELECTRONICS maintains a tolerance of #3.0 on CRI measurements.
2) SAMSUNG ELECTRONICS maintains a tolerance of 7% on flux measurements.
3) Calculated flux values are for reference only.
http://www.samsungled.com 3/25
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1. Luminous Flux Characteristics (Ti= 857C)

Sorting condition . BIN
Nominal | Minimum Calculated Minimum Flux3
I e Flux® @350mA Product Code Structur
CCT CRI" :
Rank | Min Flux2 | @700mA | @1000mA | @1500mA e
12 21 284 77
I3 0 6 8 3 SPHWH1L3D30CD4RTJ3 | half
70 (K3) (130) (234) (308) (408)
K3 130 234 308 408
SPHWH1L3D30CD4RTK3 | half
(M3) (140) (253) (333) (441)
5000K
J3 120 216 284 377
SPHWH1L3D30DD4RTJ3 | half
- (K3) (130) (234) (308) (408)
K3 130 234 308 408
SPHWH1L3D30DD4RTK3 | half
(M3) (140) (253) (333) (441)
J3 120 216 284 377
SPHWH1L3D30CD4QTJ3 | half
70 (K3) (130) (234) (308) (408)
K3 130 234 308 408
SPHWH1L3D30CD4QTK3 | half
(M3) (140) (253) (333) (441)
5700K
J3 120 216 284 377
SPHWH1L3D30DD4QTJ3 | half
- (K3) (130) (234) (308) (408)
K3 130 234 308 408
SPHWH1L3D30DD4QTK3 | half
(M3) (140) (253) (333) (441)
J3 120 216 284 377
6500K 70 SPHWH1L3D30CD4PTJ3 | half
(K3) (130) (234) (308) (408)
( )* : Minimum luminous flux @ 25T
Notes:
1) SAMSUNG ELECTRONICS maintains a tolerance of £3.0 on CRI measurements.
2) SAMSUNG ELECTRONICS maintains a tolerance of 7% on flux measurements.
3) Calculated flux values are for reference only.
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2. Characteristics
1) Electro-optical Characteristics

ltem Unit Min Typ Max
Forward voltage” (@350 mA, Tj = 85C) \" 2.60 2.85 3.00
Forward voltage” (@700 mA, Tj = 857C) \Y 3.02
Forward voltage” (@1000 mA, Tj = 857T) Vv 3.13
Forward voltage” (@1500 mA, Tj = 85T) \Y 3.29
Operation forward current (Tj = 85%C) mA - - 1500
Thermal resistance, junction to solder point T/W - 4 6
LED junction temperature Tj c - - 150
Operating temperature range Topr (¢ -40 - 85
Storage temperature range Ty (¢ -40 - 120
Viewing Angle - 120 -
ltem Unit 3000K 5000K
Forward voltage" (@350 mA, Tj = 25TC) \ 2.95
Forward voltage” (@350 mA, Tj = 857C) \ 2.85
Luminous flux? (@350 mA, Tj = 25TC) Im 118 144
Luminous flux? (@350 mA, Tj = 857T) Im 108 133
Luminous flux? (@700 mA, Tj = 85C) Im 194 239
Luminous flux? (@1000 mA, Tj = 85T) Im 256 315
Luminous flux? (@1500 mA, Tj = 857C) Im 339 418

Notes:

1) SAMSUNG ELECTRONICS maintains a tolerance of #0.1V on forward voltage

measurements.

2) Characteristics @ 25°C are for reference only.

2) Vi Rank
Parameter Symbol Condition Rank Min. Typ. Max.
Forward -
Voltage Ve le= 350mA D4 2.60 3.00

http://www.samsungled.com
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3. Typical Characteristics Graph
1) Spectrum Distribution
2700K(CRI 80) & 3000K(CRI 80) (Tj = 85C)
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2) Forward Current Characteristics

Relative Flux vs. Forward Current (Tj = 857C)
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3) Temperature Characteristics

Relative Flux vs. Tj(Junction temp.) (Ir = 350mA)
Relative Flux vs. Tj (Junction temp.)
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4) Color shift Characteristics

Color x,y vs. Forward Current [Cool White]
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5) Derating Curve

Derating Curve
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6) Viewing angle Characteristics

Viewing angle

Viewing angle
1.0 — =

0.8 r

04 /

0.z r

Normalized value
i
()]

I:I.I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

http://www.samsungled.com 10/25



Erauniiig

4. Outline Drawing & Dimension
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* This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).
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Ceramic substrate I \Thermal pad
View] [Bottom Viewl

unit : mm
Tolerance : + 0.13

* The thermal pad is electrically isolated from the anode and cathode contact pads.

Ts Point & Measu

rement Method

* Measure the nearest point to the thermal pad as shown below. If necessary, remove
PSR of PCB to reach Ts point.
* Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED
can be damaged.

[Bottom view]

http://www.samsungled.c

Ts Point

om

11/25



Erauniiig

5. Reliability Test Items and Conditions

1) Test Items and Results

Test ltems Test Conditions Test n
Hours/Cycles
Room Temperature 25¢, DC 1000 mA 1000 Hr 22
Life Test
High Temperature .
% A
humidity Life Test 85T, 85%, DC 1000 m 1000 Hr 22
High Temperature 857, DC 1000 mh 1000 Hr 22
Life Test
Low Temperature .
. -40°c, DC 1000 mA 1000 Hr 22
Life Test
Temperature -10C < 25C 95%RH < 85T 95%RH 10 Cvcles 11
Humidity Cycle 1000mA, 95%RH, 24hrs/1cycle y
Thermal Shock -45 C/15 min < 125 ‘C/ 15 min. 500 Cycles 100
Temp.change within 5min.
High Temperature Ta=120C 1000 Hr 11
Storage
Low: Temperature Ta=-40C 1000 Hr 11
Storage
ESD(HBM) Q1=10Mg, R2=1.5KQ, C=100pF, V=15KV, 5Times A 5
2) Criteria for Judging the Damage
P Limit
ltem Symbol Test Cond:tlon
[T. = 25TC] Min. Max.
Forward Voltage Ve 350 mA L.S.L. * 0.9 US.L * 11
Luminous flux Im 350 mA L.S.L. * 0.7 UsS.L *1A1
*U.S.L. : Upper Standard Level L.S.L. : Lower Standard Level
http://www.samsungled.com 12 /25
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6. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. @ 260£5T, Max, 10sec

100 50 200 250 300

w > )
60~120sec ' [Timelzec)]

250 —
= lime above 220T : Max. 60sec
2
— 200 —
2 Preheating : 150~180C Max. G0sec
3 —] i
5 150 . |
E : ;
D100 — | i
B ! i Max. Temp. gradient in Cooling : =57 /sec
A — i i

2) For Manual Soldering
Not more than 5 seconds @Max. 300C, under soldering iron.

http://www.samsungled.com 13/25
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7. Tape And Reel

1.75

D o3P D b S b B
%}‘ w3
I T
C [ EpE
CATHODE MARK
2.3 i
37
lEr—,d | | | Startl
|Ih-1|:|rethan4tlmm | Mounted with | Marethan (100~200mm | Leading partmore than |
Unloadedtape 3535 LED LUnloadedtape (200~400)mm

(@180*0

A
Y

@60:‘:0‘1

(1) Quantity : The quantity/reel to be 1,000 pcs.
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2 mm
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7N when the
cover tape is turned off from the carrier tape at 10° angle to be the carrier tape.
(4) Packaging : P/N, Manufacturing data code no. and quantity to be indicated on a
damp proof package.

http://www.samsungled.com 14 /25
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8. Label Structure
1) Label Structure

D4V1G1

SPHWH1L3D30ED4V0G3 D4VIGT XXXX
L

QOO IMAAAN |/ |AAA | XXXXpCS

i
ST

Rank Code
/D4/ : VF Rank
/N1/ : Color Rank
/G1/ : Flux Bin

2) LOT Number
The Lot number is composed of the following characters

D4V1G1
SPHWH1L3D30ED4V0G3 D4V1G1 XXXX
i
QOO IMANAN | |IAAA | XXXXpcs
THCHHTTLT e
Poinsund

QO O M A AN | laaA / 1000PCS

: Production Site (S:SAMSUNG ELECTRONICS, G:Gosin China)

: L (LED)

: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)
: Year (S:2008, T:2009, U:2010...)

: Month (1 ~ 9, A, B)

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

: SAMSUNG ELECTRONICS Product Number (1 ~ 999)

: Reel Number (1 ~ 999)

2 NN SECRON )

http://www.samsungled.com 15/25
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9. Packing Structure

1) Packing Process

[ - \
D4V1G1 [ oo LW
SPHWH1L3D30ED4VOG3 D4VIGT XXXX e | Q7)) )
IR W\ Q n / \;’f /
QO COIMAANA | |AAA | XXXXpCS \! R — . /]
I \ /
Phinsuna S——

LEYEL

Aluminum Vinyl Bag @_ -

WnuAaem

D4V1 G 1 IEEI.III["II'_I'I:L:IIIIEII

SPHWH1L3D30ED4V0G3 D4V1G1 XXXX
[T Enm :
= | @be
dd= "

QOO IMAANL | |AAA | XXXXpCS

(TR
@

Out Box (Max. 7 Aluminum Vinyl Bag)

D4V1G1

SPHWH1L3D30ED4VOG3 D4VIGT XXXX
L

QOO IMAAN | |AAA |/ XXXXpCS

T | - |
T ) e SRR

Material :
Paper(DW2A/DW(AB)

SIZE(mm)
TYPE !

@ | © © L -
7inch | 250 | 225 | 190

16 /25
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2) Aluminum Packing Bag

. LEVEL ( )
@ CAUTION DAVG
This bag contains 2 a SPHWH1L3D30ED4V0G3 D4V1G1 XXXX
THECRETEEETER TR

MOISTURE SENSITIVE DEVICES
QOO IMAAN | |AAA | XXXXpCS

i et i e el LT
1. Shelf life in ag: 12 months at <40C and < 90% w

relative humidity (RH) - -
2. Peak package body temperature: 240 T |
3. After this bag is opened, devices that will be subjected to

reflow soldor or other high temperature processes must be:

a. Mounted within 672 hours at factory conditions of equal to lu' H “l" II “ Il I u“l " “ I

or less than 30 /60% RH, or S3CB8109X61-YS54

b. Stored at < 10% RH | | 1 e
Tl A I | 11 i L
R — HIlE |#|I"|‘.r"-'".“.i":!illlnll (I
r: NA2KNM e 2@@@wn: 1281 AS

a.Humidity Indicator Card is > 65% when read at 23+57T, or

A A A.—-_.

b. 2a is not met. ASSEMBLED 1) DIE O (3:. |
5. If baking is required, devices must be baked for 1 hours at 60+5C o
Note: if device containers cannot be subjected to high temperature or
shorter bake times are desired, reference IPC/JEDEC J-STD-033 for mm
bake procedure,

S st ATTENTION
(Ir b]ﬂnk! see cmie labe]) ﬂﬂSEﬁVE PREQHTIHMS {THER
Note: Level and body temperature by IPC/JEDEC J-STD-020 ‘ @ mmamm
D(WCES

W =0 A& B Important

o] 4FuF Az ML £7] 9 AR/ ZHY AES BRI This Al Zipper bag is designed to protect the enclosed
71 $15ke] ARG FUSt A Tl F4 £7 S 4 produets from moisture and ESD. Once opened, the
At A4 A4 products should be soldered onto the printed circuit
71 4 AR/ 2RE AFE 2E 7] A ANE T AE board immediately. When not in use, please do not
7 gk A 2 Ao do] v A7) vigtdd. AL leave the products unprotected by the Al Zipper Bag.
A % AAME 2 do Y& w vtsd] 583 teleo] o To repack unused products., please ensure the zip-lock
3 A 93 AHEES SAFA LEEe F47] vk is completely sealed with the dry pack left inside.

There are Silica Gel and Humidity Indicator Card in the Aluminum Bagq

HLHISAFE”

OOOO

mﬂ'mﬂ'w
CHANGE BETWEEN YELLOW AMD GREEN

1 Os a%
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10. Precaution for use

1) For over current-protection, customers are recommended to apply resistors
connected in series with the LEDs to mitigate sudden change of the forward current
caused by shift of the forward voltage.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When cleaning is required, IPA is recommended as cleaning agent.
Solvent-based cleaning agent such as Zestron®® may damage the silicone resins used in
the device.

3) When the device is in operation, the forward current should be carefully determined
considering the maximum ambient temperature and the corresponding junction
temperature.

4) LEDs must be stored in a clean environment. If the LEDs are to be stored for 3
months or more after being shipped from SAMSUNG ELECTRONICS, they should be
packed with a nitrogen-filled container.

(Shelf life of sealed bags: 12 months, temp. 0~40C, 0~90%RH)

5) After storage bag is open, device subject to soldering, solder reflow, or other
high temperature processes must be:

a. Mounted within 672 hours (28 days) at an assembly line with a condition of no
more than 30C/60%RH.
b. Stored at <10% RH.

6) Repack unused Products with anti-moisture packing, fold to close any opening and
then store in a dry place.

7) Devices require baking before mounting, if humidity card reading reaches 60%
at 23+5C.

8) Devices must be baked for 1hours at 60+5C, if baking is required.

9) The LEDs are sensitive to the static electricity and surge current. It is recommended to
use a wrist band or anti-electrostatic glove when handling the LEDs.

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.

Damaged LEDs may show some unusual characteristics such as increase in leakage
current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.

10) VOCs (volatile organic compounds) can be generated from adhesives, flux, hardener or
organic additives used in luminaires (fixtures). Transparent LED silicone encapsulant is
permeable to those chemicals and they may lead a discoloration of encapsualnt when
they expose to heat or light. This phenomenon can cause a significant loss of light
emitted(output) from the luminaires(fixtures). This phenomenon can give a significant
loss of light emitted(output) from the luminaires(fixtures). In order to prevent these
problems, we recommend you to know the physical properties of materials used in
luminaires, They must be selected carefully.

http://www.samsungled.com 18 /25
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11) Risk of Sulfurization (or Tarnishing)

The LED from Samsung Electronics uses a silver-plated lead frame and its surface
color may change to black(or dark colored) when it is exposed to sulfur (S),

chlorine (Cl) or other halogen compound. Sulfurization of lead frame may cause intensity
degradation, change of chromaticity coordinates and, in extreme cases, open circuit. It
requires caution. Due to possible sulfurization of lead frame, LED should not be used
and stored together with oxidizing substances made of materials in a following list,

: Rubber, plain paper, lead solder cream and so on.

http://www.samsungled.com 19/25
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11. Hazard Substance Analysis
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Norshromobiphergl makg rdh reiereree o |BC 227021 R, OG-S 3 H.Dh
Decirancalphers mokg R reerene k0 BC 22321 O1E, GG-NME 5 N.[
Meorctromodiphergl e ber mokg rdh reereree b |BC &0 SR, G- 5 H.Dh
Dhromaiphergd e ber mokg b reereree b0 |BC &332 SR, GC:-NE 5 W.D
THoromodiphery | e ber mokg i rekereree b 1BC 22321 S0S, OG-S 5 M.Dh
EEbromodiphery | e ber mgkg dhreiereree o |BC &0 SR, GC:-NE 5 H.Dh
PenEbranmodiphergd e ber mokn b rekreree b 1BC &2321 08, OG-S 5 M.
Hex=hromodiphered e ber mokg rdhreiereree b |BC &2021 SR, GC:-E 3 H.Dh
Hep Bbromodiphenyl e her mokg ihrekrenee ko IBC &321 T0E, OG-S L] N.D
OcEhromodipheryl e ber makg A reereree b |BC 23021 R, OG- 3 H.Dh
Noraromodipherd'] e Rer mokg R reerene k0 BC 22321 O1E, GG-NME 5 N.[
Decmbramcdiphergd e ber mokg rdhrekreree b 1BC 223021 S0S, OG-S 5 H.Dh

NOTE:

(T N.0. = Hotde ®ck d.: MDD
21 Mg kg = ppm
i MOL= Method Dekcton Limk
{61 -= Mo e guEthe
(S Megate = Usde ®cbk  Pos e = Detecth ke
1+ = Diakatue 3aEksk Mo Ui
M1 * = Bollligwak FetEctb:
Negatue = ghgeyce ofiC i | cogtg
P e = Prefe gz DT':I'I.I'llIEtlIg:ﬂE deected copcan traton | DD“IQ—IE‘EF& itacton
solvtion kequalorgede rikan 0.02mgkgwith SOcm2 sampk sarace area.
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Test RHeport No. mso o1 rcrsamars-s s gswedDat; A0 pagedors

saml:‘a Mo, H‘FP.“.13-31IHEI[I1

Sampla Oe neripton : SPHWHILID

tem Mo /Part Mo cCeEmk 33

Materaln AT TSN, 80,5 N e Pk ozp bor

Halogen Conk mt
Tectiemec Unit Te ctMethod MDL Fe lts
Bromire(Br) makg BZ: EM 145270 |, IC E o N.D.
Chiorire( [ mgkg BE EN 14552700 |, IC e i N.D.
Fluorire( F) makg BS EM 1455270 |, G Eo N.D.
klireh mokg BE EN 145227001 |, I -l N.D.

Pature of 2am pla 31 Racelved:

HOTE:

(71 N.D. = Hotok £CE d.= MO0

21 Mg = ppm

i MOL= Method Dekction Lim

(f1-= Mo R guEtbs

& Megatie = Ude®clblk £ Posite = Detectbk

1 ** = A hatue 3iakzl (Mo Uil

(71 = Bolllgwak Fextactb:
Hegatie = Absenc: 0T | coatg
Por e = Prege ps DT':I'I.I'llIEtlIg;ﬂE deected copcaa tration | bl g—U.E‘E & xtacton
solvtior equalorge e rihar O.02mgkgwit SO0cm2sampk £1ace area.
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P L T o e e P P I oy gy oy Ty Ty ey ey S T R NP S i e TP A P T T ey
gt e e kg h B e B R N B R E R0 RN il LA A i | DL R e e 0 E TR IR R F R L B o B R E A f Lo h i ke L §kd W LR kg ee o

[TEIT 1. CEET I T RIS

12, The D iy, S0, bt or  Dorgip b, B9 Pl Oink g gt i ol s 848
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Page 4 ot S

Testing Flow Chart for RoHS:Cd/PbHg/Cr" /PBB=&PBDE = Testing

CodiPhMHg

FBBzFPBDES

]
Cr

Cr“

Meclanic_Sam pla

Mechanic _sam pla

Muchanic_Sample

Machanlc_Sampla

Sam pls Magaurameant

Sampls Maguremant

Eampls Madiurameant

T
gample Magiursm ant

Lald Digs 1dan wit
Mizrovwa wiHotplats

Zolvent Estrac Hon
of the Bampls

Nonmatalllie Materal

Matalllc Matedal

Screan Analy aln

adding Eefracton Solution

Bpot Tentd Balling
Water Extraction

Heating to s0-~55%
trEcfacton

Alfration and pH adp rtm ent

adding 1,5-
Olphenylearbazids
for Color Dw wlopment

Ldding 1,5 -Elpimn;'lcartlazlu:la
TrColor Do wiopmant

& Red Colar ndicats
e Pregenas of Crivi

Alfraion
|
Rarldus Coneanira dond Diluton
| of Ertracton Soluton
Total Cigs nton Altration
| |
CP-RES/AME/ME GEIME
| |
DA, DaTo,

U=

Confirm
wlth U=l

D Tl

D T

The FAMPES Wk dELoUe d DiEly By pE-Co 0 B0 (5 Me Hod 300000 g 1o 3bous oW cid it or Sd,Pb,Ha.
Sacton ChkeT [ GlEge ¥l

NOTE:

(T M.D. = Notok eok d.c MDL)

(31 Mg = ppm

i@ MOL= Method Deectos LimE

(61 - = Ho R gQuEtto

iz Me @t = Unde BCEbk §F POos e = Detecth k

B = Qratatie 3vakz b o Ui iy
(T * = BolllgwaEE Fextactbn:
Negatue = Sbge oz ot i | coating

Po e = Prese pce oTCr| coateg; the de ected covce s traton I bolly3-wa e r i traction

Zolvtion b equalorge e rtkan O.02m gkgw it SO0cm 2 zampk sarace area.
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Flow Chart for Halogen Test

Sampla resninguiing 4RF
Liquid conBining waterm=g0% 7 1 Ya
T
Hi
]
walgh e samplen Into e com burton boat
Add sbeerpton reindon into e bomb or fwbe.
Ldmitoz gan or oz+arzganand 1t 119 combu ition.
Oiluts
the rolution
[EPAZ00]
Aoy durdng abeorpion of e burntgas.
Analyze 8bporbed 1olution uiing kb Chrematograply.

Cata

4 Epq

NOTE:

(T MO = Hotoe ok d.c MO0

i) MQ4g = ppm

¢ MOL= Method Detection Limk

(6 -= No egvEthe

/5 MegEtie = Uk e echbk £ Pog e = Detectb k

i = 2natate avakEl (Mo Ui

¢ = Bollhg-wak FextEctbn:
Neq@tie = pheesce o1 | coating
P e = Prage gy otC I'l.l'llxﬁtllg;ﬂl! e ected conce i iation v balle g—m'er—exha:ﬂ:-n
solvtion & equalorge 3k rthar O.02 mgkgw it SOcm 2 sampk swrEc: aka.
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Date Revision History
Drawn Approved
2013.12.03 New version I.J.PYEON | Y.T.KIM
- Added New Flux Rank
2013.12.19 | - 2700K (CRI80) G3 rank [.J.PYEON | Y.T.KIM
- 4000K (CRI70) K3 rank
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