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1. Product Outline
1) Feature
. Lead Frame Type LED Package ( 5.2 * 6.0 * t 1.3 mm )
. Beam Angle ( 26 : 120°)
. AlGalnP/AIN, GaN/Al:Os Chip & Long Time Reliability
2) Applications
. Indoor, Outdoor Display and etc.

2. Absolute Maximum Rating

torm Symbol Absolute Maximum Rating Unit
Red Green Blue

Forward Current 12 30 30 30 mA
Pulse Forward Current lrp 100 100 100 mA
Reverse Voltage Vi 5 - - V
Reverse Current lr - 85 85 mA
Power Disspiation PD 78 111 108 mwv
Operating Temperature Topr -30 ~ 85
Storage Temperature Range Tstg -40 ~100

—. lep Conditions : Duty 1/10 Pulse Width 10 ms

3. Characteristics

Electrical Characteristics (Ta: 25T )
ltem Symbol Condition Rank Color Min. Typ. Max. Unit
e = 60 mA Red 1.8 2.1 2.6
Forward
2 (R/G/B) SO Green 2.9 3.2 3.6 \
Voltage (x)
(I = 20 mA) Blue 2.9 3.2 3.6
Reverse
IR Ve = 5V - Red - - 50 LA
Current
Reverse Green
A lr = 10 mA - 0.6 - 2.0 Vv
Voltage Blue

SAMSUNG LED PAGE 3/19



< SAMSUNG LED

Luminous Intensity (Ta: 25T )
ltem Symbol | Conditions | Rank Model Name Color | Min. | Typ. | Max. | Unit
) Red 620 - 925
lnLtZ:S';jui) 5 I =60m | BO SP“’(‘QET%SQSF’}‘?GSQ%NBO Green| 1200 | - | 1630 | med
Blue | 300 - 570
* Tolerance : V0.1V, vi£5%, x,y:+0.01
* Luminous Intensity measuring equipment : CAS140CT
AApan S e #Ha P2
QOlEzady) RED(mcd) rank Green(mcd) rank Blue(mcd) rank
620~760 R1 1200~1340 G1 300~380 B1
i 760~925 R2 1340~1630 G2 380~470 B2
- - - - 470~570 B3
Ho|gH e
tr | 18 SPMRGB5606N0SOFNBO
digit digit
B8 0 Total Rank
B8 1 R1+G1+B1
B8 2 R1+G1+B2
B 3 R1+G1+B3
B8 4 R1+G2+B1
B8 5 R1+G2+B2
B8 6 R1+G2+B3
B 7 R2+G1+B1
B8 8 R2+G1+B2
B 9 R2+G1+B3
B8 A R2+G2+B1
B B R2+G2+B2
B C R2+G2+B3
SAMSUNG LED PAGE 4/19




< SAMSUNG LED

4. Chromaticity Diagram

Chromaticity Coordinate (Ta:25T)

Item Condition Rank X y

R1 |0.6960(0.7070|0.6900|0.6760|0.2840|0.3040|0.3250|0.3040
R2 |0.6720|0.6850|0.7088|0.6963|0.3140(0.3300|0.3035|0.2881
G1 ]0.1270]0.1570|0.1860|0.1580 | 0.7360 | 0.7480 | 0.6800 | 0.6720
Chromaticity G2 10.1860(0.2160{0.1910|0.1570|0.6800 | 0.6800 | 0.7530 | 0.7480
Coordinate (x) e = 60M ) FO G3 10.1910]0.2300|0.2400|0.2160|0.7530|0.7520 | 0.6800 | 0.6800
B1 |0.1380(0.1430|0.1540|0.1500|0.0390|0.0290|0.0440|0.0570
B2 |0.1380(0.1500|0.1450|0.1300|0.0390|0.0570|0.0750|0.0540

B3 |0.1300(0.1450|0.1390|0.1210|0.0540|0.0750|0.0970|0.0750

0.9
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0.35
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077

033 | 009 [

075 [

031 007

073
> >

071

029 005 [

069 [

027 | 003 [

067 [

0.25

065 I I I I I I 001
0.65 067 0.69 0.71 0.73 0.75 011 013 015 017 019 021 023 025 0.08
X X X

0.18

* 7]&¢ SLTRGB35066NSSSGSD 7]1%& R1+Gl+B1E 15, 16 digite] "F1" ¢

x 7|9 SLSRGBW815TSCSSP 7]%2 R1+G2+B2, R1+G2+B3Z 15, 16 digito] "FN" ¢ (F5+F6)

* 712 SLTRGB35166N 7]%& R1+G2+B2, R1+G2+B3& 15, 16 digito] "FN" ¢ (F5+F6)

x 7129 SLSRGBW815TSCSWS 7|2 R1+G2+B2& 15, 16 digite] "F5" o]ut White Balance "E0" 2 ¥7]3
* 7129 SLSRGBW812TSCSSP 7]%& R2+(G1 or G2 or G3)+ (Bl or B2 or B3)Z '"FL"Z ¥7|%
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Typical Characteristics Graph

* These graphs show typical values.

(Ta:257T)
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6. LED Package Outline Dimensions

7B

A

7JL_I_: 1\.-:-

|
. ] | ,
U x I 1
= I
I |
Common Cathode
: 21 1 Tolerance is £0.1mm
len_:;_.:\.__l 2 Do not place pressure on fhe encapsulafing resin "A%)
3 The mo=imum compressing force is 15N on the polymerl "B° )
44
2
Anode 1@ @ @ 12,
O,
VA 7 i
N0 (
- A A
Cathode C;) %) Cg) /j % -
®6 G
Circuit Diagram Land Pattern
®
@
©)
NUMBER ITEM MATERIAL
@ FRAME Copper Frame(Silver Plated)
@ LED CHIP AlGalnP/AIN, GaN/Al.Os3
® Zener Diode Si
@ WIRE Gold Wire
® RESIN Silicone + Diffuser
® PACKAGE Heat-resistant Polymer
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7. Reliability Test Items and Conditions

1) Test Items

- Test
Test Item Test Conditions Hours/Cycles Sample No
Room Temperature 25 CT+3 T,
life test R; DC30m, G ; DC30m, B ; DC 30 m 500 firs 50
High Temperature 60 T+3 T, 95 %+2 %RH, 500 hrs 50
humidity life test R; DC18mA, G ; DC18mA, B ; DC 18 mA
High Temperature 85 C+3 T,
life test R: DCOm, G; DC9Om, B ; DC9m 500 hrs 50
Low Temperature -30 T+3 T, 500 h 50
life test R; DC30mA, G ; DC30mA, B ; DC 30 m s
High Temperature -40TC ~ 100 C
Storage 0.5 hrs 0.5 hrs 500 frs 22
Low Temperature Ta=100 C+3 C 500 hrs 50
Storage
flian Temperature Ta=-40 C+3 C 500 hrs 22
humidity Storage
Thermal Shock 60 T+3 T, 95 %+2 %RH 100 cycles 50
Temperature 25C ~ 65T ~-10TC
humidity Cycle 24 hrs/1 cycle, 95 %RH 10 cycles 22
Reflow Peak 260+5 C for 10 sec, )
(Pb—Free) 220 C over time 60 sec max 3times 22
Ry
\Y .
ESD(HBM) 5 times 5
-R1:10MR | R2:1.5kQ , C:100 pF
50 CT+3 C, 95 %+2 %RH,
On/Off test On/2 sec, Off/2 sec 120 hrs 50
R; DC30mMA, G ; DC30mA, B ; DC 30 mA

SAMSUNG LED
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2) Criteria for Judging the Damage

. Limit
ltem Symbol Test Condition
Min Max
Forward Voltage Ve [ = 60 mA - U.Ss.L.*1.2
Luminous Intensity ly l[r = 60 mA L.S.L.x0.5 -

* USL : Upper Standard Level LSL : Lower Standard Level

8. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

280 — Peak Temp. : 260+£5°C, Max, 1{dsec
— lime above 220T : Max. 60sec
[+
= 200 —
5 Preheating : 150~180C Max. B0sec
. ] :
E | ,
@ 100 — ! i
- : i Max. Temp. gradient in Cooling : -5C/sec
50 — i ;
| | : | | |
0 50 | 100 150 200 250 300
' B0~120sec [Timelsec)]

2) For Manual Soldering
Not more than 5 seconds @MAX300 C, under soldering iron.
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9. Taping Dimension

S
[
4 201 ﬁ 0 3 =z01
o @ ® =
N DN D fh/ il
o U P w( g i
/) s N R S
1R | 08
P9y A B
Polarity \#120 16 =01

5_510.!‘5
‘ End ‘ ' =L :|' ! Start
| |
‘ More than 40 mm ‘ Mounted with More than (100~200)mm  Leading part more than
Unloaded tape Flash LED Unloaded tape (200~400)mm

1 5-411.0 .
13.020.3

Tolerance 0.2 , Unit:mm
(1) Quantity : The quantity/reel to be 1000 pcs.
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2 mm
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7 N when the
cover tape is turned off from the carrier tape at 10 C angle to be the carrier tape.
(4) Packaging : P/N, Manufacturing data code no. and quantity to be indicated on a
damp proof package.
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10. Label Structure

@be0®®

SOF5B1

SPMRGB56 16 SOF5B1 01
i
GLAT94001 / 1001 / 1,000 pcs

I i

g

N.B) Denoted rank is the only example.

Rank Code

11. Lot Number

SOF5B1

SPMRGBE6 16 SOF581

o LA T
| GLAT94001 y 1001 / 1,000 pos
TR
L

DEE@®EED®® / 1@0© / 1,000 PCS

: L (LED)

: Year (T:2009, U:2010, V:2011...)

* Month (1 ~ 9, A, B)

Day 1 ~9, A, B~V

@®® : SAMSUNG LED Product number (1 ~ 999)
@®© : Reel Number (1 ~ 999)

© © ® @ ®

Rank Code

@® : Forward Voltage(Ve) Rank (refer to page. 3)
©@ : Chromaticity Coordinate Rank (refer to page. 5)
@©@® : Luminous Intensity(lv) Rank (refer to page. 4)

The Lot number is composed of the following characters

: Production Site (S:SAMSUNG LED, G:GOSIN CHINA, [:Apro)

: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)

SAMSUNG LED
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12. Reel Packing Structure

Reel

SOF5B1

SPMRGB56 16 SOF5B1

TTE TR PR TEEE TR
GLAT94001 / 1001 / 1,000 pcs
T .

AR

oo
Aluminum Vinyl Bag l
— T
SOF5B1 — ]
SPMRGB56 16 soFs8t o1 | | [e»

i
GLAT94001 / 1001 / 1,000 pcs : i il
i

T

Material : Paper(SW3B(B)) ‘l’

SIZE(mm) /
TYPE

L W H
7inch | 245 | 220 | 182

@® SIDE

a [0

SOF5B1 H
SPMRGB56 16 SOF5B1 01
i CHIP LED

GLAT94001 / 1001 / 10,000 pcs
iy a

&  [Box Label] - L

-

Y
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13. Aluminum Vinyl Bag

CAUTION e SOF5B 1
2 SPMRGB56 16 SOF581
This bag contains a ||||||||||||||||||||||||||||||||||||||||||||
MOISTURE SENSITIVE DEVICES GLAT94001 / 1001 / 1,000 pcs
i
1. Shelf life in sealed bag: 12 months at <40°C and <90%
relative humidity (RH) \W J

2, Peak package body temperature: 240 C
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
or Jess than 30 /60% RH, or
b. Stored at <10% RH
4, Devices require bake, before mounting, if:
a.Humidity Indicator Card is > 65% when read at 23+57T, or

b. 2a is not met.

5. If baking is required, devices must be baked for 1 hours at 60+5T ”

Note: if device containers cannot be subjected to high temperature or

shorter bake times are desired, reference IPC/JEDEC J-STD-033 for

bake procedure,

Bag seal due date:

rr—— @ A ATTENTION {:H}

Note: Level and body temperature by IPC/JEDEC J-STD-020 ‘ z Mmusﬂﬂc
W =9 AE W Important
o] ¢FulE A #HE £7] 2 AAVZRH AES 235d This Al Zipper bag is designed to protect the enclosed
7] $15ted AFHG 5 Y Folle F4 €6 AYE 4 products from moisture and ESD. Once opened, the
Ase AE A4 products should be soldered onto the printed circuit
71 9 AA7N2RE AFE 23 7] 6 AE T AE board immediately. When not in use, please do not
A e AAE B el el 3 A7) wsid AL leave the products unprotected by the Al Zipper Bag.
A % X]'Zﬂﬁ Ho Y& wji vt 583 telo] o To repack unused products., please ensure the zip-lock
3 3 93 AFHRES SAFA YEEe F47] v is completely sealed with the dry pack left inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag
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14. Precaution for Use (24 FOAI)

1) For over—current—proof function, customers are recommended to apply resistors to
prevent sudden change of the current caused by slight shift of the voltage.
W&EE HUXNE ol Ml OlMeS Ol 2ol OIS s dF2 =2t HSE 26|

Flol Mg S2 EXE HEE.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When washing is required, IPA is recommended to use.
HEe 2, 2Y, RIS &2 %X EIEUHAM2 AFES2 HistEH, MAE0 Z22E Aldls
2 b

=2
IPA HES HEE.

3) When the LEDs illuminate, operating current should be decided after considering the
ambient maximum temperature.

LEDS €& Al, & 8F%= =8 212k

I

4ot 2EE00F &.

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
SLED, they should be packed by a sealed container with nitrogen gas injected.
(Shelf life of sealed bags: 12 months, temp. 0~40 C, 20~70 %RH)
LEDS 222 HFst 230N EEZHH0F otH, Bt 4HLEDZRH E=2%=
3HE L= 1 0|4 220 2RotChH A IHAE =38 EESI|0 E2E K OF
sk

(22 bage =% : 128, EZ 2% 0~40 T,

o
ton
ol -IOI'

I

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2= Bagll HSE =0, dHOILt reflowsS2 =2 250 &
AN 2 00F &
a.Mounted within 168 hours (7 days) at an assembly line with a condition of no

more than 30 C/60 %RH,

a.dE2 30 T/60 %RHECH ZHLE @2 TS X2AHUM 168AI2HT7L)0ILHOI E&oH0oF &.
b. Stored at <10 %RH.
b. 10% Olot2 HUHSZUHAM 2200 &

&

rr

=

rlo

Ct

0l

2

[1A]

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

AEGH S HZS YETOl 20/ HE 2AS SOIM TAl ZZS =, AXs
DAUA B2 AS AW
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7) Devices require baking before mounting, if humidity card reading is >60 %
at 23+5 C.
gt ST HAIIES ==XIJF 2315 COIA 60 % Ol&0IctH, M3 A% &0l
bakingot{ OF &f.

8) Devices must be baked for 24 hours at 65+5 C, if baking is required.
0+9F pbakingOl 2 RotCHH, HE2 6515 CTOHIM 24A12F % baking &I HO0F &

9) The LEDs are sensitive to the static electricity and surge. It is recommended to
use a wrist band or anti-electrostatic glove when handling the LEDs.
LED= A&ED| & MAIN SlZs HS0IEZ, LED ME2 O AMilse &

ST FAOILL £SUES AIREIIIS AR,

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

otk Al olEXE x=ol= 820 LEDU JtolXIH, LED AKXt TF & HLE

U

o o

AALSEl A O
T‘_—gl'el—r—

Damaged LEDs may show some unusual characteristics such as increase in leak

current, lowered turn—on voltage, or abnormal lighting of LEDs at low current.

=ME HE32 SEEZR2 I, Turn on 82 Mol M MFWAL ES=2x S°
o)

= < —
Ol Hss 22 =

o
= T M

W o
i
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15. Hazard Substance Analysis

SGS

Test Report No. rFesos01/LF-CTSAYAAE-08878 lssued Date:  March 25, 2008 Pags 10f2

Ta: SAMSUNG ELECTRO-MECHANICS CO., LTD.
314, Maetan2-dong
Yeonglong-gu
Suwaon-city
KYUNGG-D0 442-273
Horea

The following merchandise was submited and identified by the cient as :

Product Name - 5252 full color black painting

5G5S File No. : AYAADB-DEETE

Received Date - March 10, 2008

Test Performing Date : March 20, 2008

Test Performed : 335 Testng Korea tested the sample(s) sefecied by applicant with following resulis
Test Results : For further details, please refer to following pags(s)

Comments - The samping and testing was performed only for the part indicated in the photo withouwt

disassemb'y by the applicant's specific request

558 Testing Korea Co. Ltd.

T3y

Monet Jeong
Billy Oh | Testing Person
Jeff Jang / Chemical Lab Mgr

i S W e By Oe Chapes e B DEee Colles @ e EEE el Al e iepesl B momul @ e S e Sl Lol TesilaG,  Aeden B ke B 0= Sl @
Ry IRl W (el lee el Chaia Ay ekl o Db Al e B el iR N PR e Celged Mg @ B N oF 8 Fwealud ey il WA Cee s W
CharTy oy T i oW CNEM ) DV Sl d e e RETE W8 DEGUDSE NEE ewikey 8 e Opan el O

LA EWEADwE MR O PSR W e delee W el N R e b el e aTEeEEE Ay e R B BE T e W D WA Vsl el MO e P O B b
i Ty b O @ b b, T w18 Nl T Cuanp
FOE2 Vessiond
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3GS

Test Report No. resoso1iLrF-CTSAYAAE-08878 lssued Date:  March 25, 2008 Page 2 of 3

Sample No. - AYAADS-TEETE.00M

Sample Description - 5252 full color black painting

ltem NoPart Mo. - 5252 full color black painting

Heawy Metals
Tast Itams Linit Test Mathod MOL Fasults
Cadmium (Ca) mgixg S EPA 3052(1956), IS EPA 6010B{1595), ICP 0.5 N.D
Lead [Fb) mgikg LS EPA 3052(1956), US EPA 6010B{1535), ICP 5 H.D
Kegmcury (Ha) makg LS ERA 30521955), US ERA 6D10B{1535), ICF z KO
Hexavalent Chramium (Cr V1) makg US EPA 30E0A[1995), US EDA T196A{1532), UV 1 N.O

Flame Retardants-FEEs/PBDEsS
Tast ltams LUndt Tast Mathoo MDL Fasults
Kanobromobiphanyl Mgy 5 EPA 3540C, GOIME 3 N.O
Dioromichlphanyl makg S EPA 3540C, GCMS 5 H.D
Trbromablphanyl mgkg 5 EPA 35400, GCMS 5 N.D
Teirabromabighenyl mgkg 5 EPA 35400, GOMS 5 N.D.
Pantabrometlphanyl makg 5 EPA 3540C, GOMS 5 H.D
Hexabromaeblphenyl makg & EPA 3540C, GOMS 5 N.D
Heptabromabiphenyi mgkg 5 EPA 3540C, GCMS 5 H.D
DeisbromoBipnenyl Mgy U5 EPA 3540C, GLIMS 5 N.O
Wonatromobiphanyl makg S EPA 3540C, GCMS 5 H.D
Decabromaoblpheny mgkg 5 EPA 3540C, GOMS 5 N.O
Monobromediphanyl ather mgkg 5 EPA 3540C, GOMS 5 N.D.
Digromodiphanyl ether mgikg 5 EPA 3540C. GCMS 5 KO
Trbromadiphanyl ether makg 5 EPA 35400, GOMS 5 N.D
Tewrabromadiphenyl ether mgg 5 EPA 3540C, GOMS 5 H.D
Pertanromediphenyl etner mg’kg 5 EPA 3540C, GCMS 5 N.O
Hexabromadiphenyl elher makg US EPA 3540C, GOMS 5 H.D
Haptabromadiphenyl ether makg 5 EPA 3540C, GCMS 5 N.O
Oeciabromadiphenyl elher mgkg 5 EPA 3540C, GOMS 5 N.D.
Konabrompdiphanyl ether mgkg 5 EPA 3540C, GOME 3 MO
Decabromediphenyl elher makg US EPA 35400, GOMS 5 N.D

NOTE: {1} M.D. = Not detected {<MDL)
(2} mg/kg = ppm
{3} MOL = Method Detection Limit
{4} -= Mo regulaton
(3} " = Quatative analysis (Mo Unit)
{6} Megative = Undetectable | Positve = Ceteclable

i S b bl W D Gy G N DEEe Caikes @ BeEde e deel W@ IRURE W iepesl B il @

Tl Fotty Giti aoiiy e il e R il
BTy el e e |alidalhel (i el el Ausy Grsblel of Cuk dslisesl (0 slisisl e sheeels s dsdeeel Game o0 e Colgmdi Myl o O e oW T @beslud ey i wWOE0 Ce Sl
ClaiTi Ko T ik o R CHEW A D Sl e e RO BT W DGl N Wik 8 O g el i e O W el A
Ll @A, PRy ) PR W W ieled W RS F B e el e aTeeEE Sy b il W O Ml i of Chk WA Uil eOeeelis D0l E il dees Db W

B e T kgt B G

FOEQ Wamng
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SGS

NOTE: (1} N.D. = Mot detect=d. {<MDL)
(2} mglkg = ppm
{31 MDL = Method Detection Limit
{4} - = No regulaton
(&) ™ = Quakative analysis (Mo Unit)
(6} Megatwe = Undetectable ! Positve = Detectable

Test Report No. resoso1iLF-CTSAYAADS-08878 lssued Date:  March 25, 2008 Page 3 of 2
Sample No. - AYAADS-0EETE.001
Sample Description - B252 full color black painting
Item Mo./Part No. - 5252 full color black painting
Tast Itams Linit Tast Mathod MDL Rasults
Bromin(Er} mgikg EM 14532:2007 , IC 30 K.O.
Chiarinaicly mgikg EM 145822007 , IC 30 N.D.
Fluarinz(F| mgmg EM 143822007 , IC 20 N.D.,
lodine(ly kg EM 145822007 , IC 30 N.D.
Picture of Sample as Received:
Sample Color White, black
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Revision History
(Model:SPMRGB5616)

Date

Revision History

Writer

Drawn

Approved

2009.07.01

New Version

K.J Lee

Y.C Kim
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