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Shenzhen MTC Lighting Co., Ltd

Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Part No. Description ;= 5 &5 {}i. B

AARE: M proguct Series =5 %51
L: Lighting FEBIK

B: Backlight 3%

F: Flashlight Fea %

S: Special #5%

R: SDCM %%

Size F=@mE5(R+)

Angle &

Identification Code iRFI#5

X1 X2 X3 X4 - X5 X6 X7 - X8 X9

Product Info. F=RER

Emitting Color R)tHif.:
C=Cool White , D=Daylight White
N=Nature White, W=Warm White

Power Ih&
Product Type /=25
TOP LED
POWER LED
CERAMIC LED
SIDE VIEW LED
: Molding
fREMR CoB
MR COB
M % EAR CoB
Mtk RIS FH X R % 3069 A28 K A J88 3 4% Hili4: 518108 2/22
Add: 3F, A Xingheshiji Bldg, 3069 Caitian Road, Futian District, Shenzhen.
URL: http://www.bmtcled.com TEL: 0755-33910131 FAX: 0755-33910220

grPrz0 0D



BMTC

YIRS e A R~ A
Shenzhen MTC Lighting Co., Ltd

Technical Data Sheet

Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Features

= Package Size: 3.5 (L) x2.8(W) x 0.65 (T) mm

= Silicone Packed

= Suitable for different working environment

= Fh AR

m 3T 3.5 () x2.8(5E) *0.65 (J#) mm
R REER 36

L IBCINE LMK (EZS! )

= Super long lifetime: 30000HRs m BK Ay 30000 /M)
= Anti UV m BrERshek

= White colors are available in (2600K- 7000K)
= Wide viewing angle (261/2=1209

m 7] 956(2600K-7000K)
m RS (201/2=1209

Device Selection Guide k% FHIg

ITEM IR H MATERIALS #p¥t
‘ ‘ ATTENTION
Resin i A Silicone fi: OBSERVE PRECAUTIONS
Lens Color JRAAZI (7 Yellow {4 & FOR HANDLING
Dice i} InGaN m ELECTROSTATIC
SENSITIVE DEVICES
Applications 7= b M.
= Indoor lighting: Fluorescent lamp, tube m ERRB: HCTE. T4
= Commercial illumination and displays: Advertising m BV BBHER: AT TETH
words, light box m EMEEREE. M4

= Decorative lighting: light strip BV P B R
5] W

m HERBAMERRK

= Automotive interior auxiliary lighting

= Other illumination and displays

Hichk: ZRINTIHE H X R H 2% 3069 e AT A0 K A e 3% Hil%W: 518108 3/22
Add: 3F, A Xingheshiji Bldg, 3069 Caitian Road, Futian District, Shenzhen.
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Shenzhen MTC Lighting Co., Ltd

Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Package Outline Dimensions 24 ME R ~f

35[0.138] _
3.2[0.126] 0.5 [0.02]
2.81[0.111] 1.9[0.075] | 1.1 [0.043]
; i _ |
=3 | 22 | | N 2
; i .
e 2 1fE = = 41 2 2icf?2 B — H 1 9,
Q| — o] e s
5 ‘ i i ‘ =
| i 1
~ = u =
©] Polarity
g, = Mark
2 S
|
| W
oS g Anode Cathode
1 2
AN pa —]
]

Recommended solder pad for MTXB-2835 series
#IUHT MTXB-2835 R 31124

0.6 [0.024]
3[0.051] |_2.1[0.083]

[N

2 [0.079

Note: 1. UNIT: MM [INCH]. B4y ZZK[3E~]]
2. The tolerances unless mentioned is 0.2 mm. RIAEBH U, LLERSFRIAZ KH+0.2 mm.
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Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Absolute Maximum Ratings MR S%((Ta=257C)

Parameter &% Symbol 5 Rating #iE{E Unit B4z
Reverse Voltage Vv 5 Vv
B i L "
Forward Current | 150 mA
T i A ]
Operating Temperature Toor 20 +80 ©
TR g
Storage Temperature Tstg 20 +80 ©
i A7 il
Soldering Temperature Tsol 260(for 5 seconds) C
P
Junction Temperature Ti 115 C
2 R ’
Power Dissipation Pd 450 mw
e

Electro-Optical Characteristics JtH4FH: (Ta=25C)

Parameter Condition
Symbol Min. Typ. Max. Unit
5% Y yP i
Viewing Angle 2012 | 120 | e deg If=150mA
bi)ics
Reverse Current
R | | 50 A VR=5V
52 16 B H
Motk YRII T AR H X HH i 3069 A2l K8 A & 3 B iB%W: 518108 5 /22
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Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Bin Code of Luminous Flux Y 2220

Luminous Flux Luminous Flux Range
Code pAET RO cer Lo ) S
Y D Min. Max. yp :

203 24 26

2700 80 60
204 26 28
204 26 28

3000 80 60
205 28 30
205 28 30

4000 80 60
301 30 32
205 28 30

5000 80 60
301 30 32
205 28 30

6000 80 60
301 30 32
205 28 30

6500 80 60
301 30 32

Luminous Flux Luminous Flux Range
Code e (Im) cer Lo ) o
Yl D Min. Max. yp :

601 60 65

2700 80 150
602 65 70
601 60 65

3000 80 150
602 65 70
602 65 70

4000 80 150
701 70 75
602 65 70

5000 80 150
701 70 75
602 65 70

6000 80 150
701 70 75
602 65 70

6500 80 150
701 70 75

Note: Tolerance of Luminous Flux is +10%. il & 1A 2 h+10% .

Mtk RIS FH X R % 3069 A28 K A J88 3 4% Hili4: 518108 6 /22
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White Bin Code of CIE1931 H% CIE 445
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Technical Data Sheet

Part Number: MTXB-2835XB-MKF

TOP LED, Working Current @ IF = 60mA /150mA

Color coordinates EifaAlfn

% % % %
Code X Y Code X Y Code X Y Code X Y
] g ] ]
0. 3275 | 0. 3697 0.3174 | 0. 3522 0. 3047 | 0. 3302 / /
0.3174 | 0. 3522 0. 3047 | 0. 3302 0.2947 | 0. 3129 / /
639 | DR5 641 | DR9 636 | DR2 / /
0.3212 | 0. 3437 0.3085 | 0.3217 0.2985 | 0. 3044 / /
0.3313 | 0. 3612 0.3212 | 0. 3437 0.3085 | 0.3217 / /
0.3351 | 0.3619 0.3284 | 0.3502 0.3218 | 0.3386 0.3151 | 0.3269
0.3284 | 0.3502 0.3218 | 0.3386 0.3151 | 0.3269 0.3085 | 0.3152
606 | DF2 607 | DE2 608 | DD2 609 | DC2
0.3323 | 0.3418 0.3256 | 0.3301 0.319 | 0.3184 0.3123 | 0.3068
0.3389 | 0.3535 0.3323 | 0.3418 0.3256 | 0.3301 0.319 | 0.3184
0.359 | 0.3894 0.3513 | 0. 3765 0. 3358 | 0. 3502 / /
0.3513 | 0. 3765 0. 3358 | 0. 3502 0.3286 | 0. 3379 / /
504 | DA5 505 | DA9 501 | DA2 / /
0.357 | 0.3695 0. 3415 | 0. 3432 0.3343 | 0. 3309 / /
0. 3647 | 0. 3824 0. 357 | 0. 3695 0.3415 | 0. 3432 / /
0.3916 | 0.41 0.383 | 0.397 0. 3651 | 0. 3699 / /
0.383 | 0.397 0. 3651 | 0. 3699 0. 3585 | 0. 3599 / /
405 | NB6 407 | NB9 401 | NB2 / /
0.3935 | 0. 3913 0. 3756 | 0. 3642 0.369 | 0.3542 / /
0.4021 | 0. 4043 0.3935 | 0. 3913 0. 3756 | 0. 3642 / /
0.4532 | 0. 4108 0.444 | 0.4185 0.4344 | 0. 3884 / /
0.444 | 0.4185 0. 4252 | 0. 3961 0.4252 | 0. 3961 / /
304 | WR5 305 | WR9 301 | WR2 / /
0. 4534 | 0. 4297 0.4344 | 0. 3884 0.4158 | 0. 3849 / /
0.4626 | 0.422 0. 4532 | 0.4108 0.425 | 0.3772 / /
0.4752 | 0.4437 0.4675 | 0.4345 0.4496 | 0.4132 / /
0.4675 | 0.4345 0.4496 | 0.4132 0.4423 | 0.4044 / /
212 | WA6 213 | WA9 209 [ WA3 / /
0.4767 | 0.4268 0.4588 | 0.4055 0.4515 | 0.3967 / /
0.4844 | 0.4360 0.4767 | 0.4268 0.4588 | 0.4055 / /
Note: Tolerance of Color coordinates is +0.01. ZitaAbx xy 2 2% 4+0.01.
Bin Range of Forward Voltage H KR
Group Min VF(V) Max VF(V) Group Min VF(V) Max VF(V)
02 2.7 2.8 06 3.1 3.2
03 2.8 2.9 07 3.2 3.3
04 2.9 3.0 08 3.3 3.4
05 3.0 3.1
Note: Tolerance of Forward Voltage is 0.1V. 1F [f] H1 5 )28 % 5 +0.1V.
Mtk YT 8 DR FH i 3069 i AL 20 K A e 3 4% 1lil%: 518108 8 /22
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Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Relative Spectral Power Distribution *Hﬁﬁ'ﬁﬁéflﬂi
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Part Number: MTXB-2835XB-MKF

Electrical Characteristics HME4F1E

TOP LED, Working Current @ IF = 60mA /150mA
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.
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Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Guideline for Soldering &S

Handing of an SMD LED should be done only when the package has been cooled down to below 40°C or
less. This is to prevent SMD LED failures due to thermal-mechanical stress during handing.
SMD LED ##4%)5, TR A MR 40°C LU AT EAE, LA R4 i 7 o RN J) 3 i SMD LED #5438

1. Hand Soldering f#H&% A\ F 18

A soldering iron of less than 20W is recommended to be used in Hand Soldering. Please keep the
temperature of the soldering iron under 300°C while soldering. Each terminal of the LED is to go for less than
3 second and for one time only.

HEFHAS I DD ZAK T 20W [RJ& 8k, MR I Bk (UL S 0 0 ORHFAE 300°C LA, HLAEAN AR L REIEAT — IR HZ,
REOFE AR LI W AN 3 7D
Be careful because the damage of the product is often started at the time of the hand soldering.

NFIEFERE P I AME SR 5 51 LED 77 R, W24/ i .

2. Reflow Soldering [Elfif5#E

Recommended reflow soldering condition (Lead-free solder)

BB AR AT CEHHRE))

300
("c) 10s max
-—280°C max ]
250 4
220°C— |
4°C /s max | —4C/s max
2001 150~180°C " | /
\ i
4°C/s mox A | |
o 150 \ I !
5 ! |
5 , | !
& 100 60~120s | 3{1’\—6951
o
£
(]
f—
50 A
25*C
0 | ! ! !
0 20 100 130 200 250 300
) (sec)
Time

Note: 1. We recommend the reflow temperature 245°C (+/-5°C).The maximum soldering temperature should
be limited to 260°C. F U [FIF IR E245°C (+ /- 5°C)o e NI JE T BRI 7E 260°C .
2. Reflow soldering should not be done more than two times. I3/ i 2185 5 7.
3. When soldering, do not put stress on the LEDs during heating. [Fl/iftdfe, %205 ELED,
bl RN AR DR FH % 3069 B AT H ALK A J# 3 4% Hil%: 518108 11 /22
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Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Test items and results of reliability 5§ MR H LR E

Test Item Test conditions Test Duration Sample NO.
Solderability 51 T=260C+5°C, 5Sec 3Time 0/22
-40°C(30min)
Temperature Cycle
D?E R A 3R y ~25°C(5min) 100cycles 0/50
e ~100°C(30min)
High Temperature Storage
g E‘E . g Ta=100C+3°C 1000 hrs 0/50
e I A7
Low Temperature Storage
P - g Ta=-40"C+3C 1000 hrs 0/50
i1
Temperature Humidity Storage Ta=60"C+3C,
NN . 1000 hrs 0/50
L AT RH=90%+3%
Life Test 1 Ta=25C+3°C
\ ' 1000 hrs 0/22
Frmil g 1 If=150mA
Life Test 2 Ta=25C+3°C
. ' 240 hrs 0/22
Tk 2 If=180mA
High Temperature Life Test Ta=60C+3C,
g #‘E P RH=90%+3%, 240 hrs 0/22
fe i 73 A A
[f=150mA

CRITERIA FOR JUDGING THE DAMAGE

. Criteria for Judgment
Item Symbol condition
MIN MAX
Forward Voltage Ve [~=150 mA - Usl(1) x 1.2
Luminous Intensity Iv =150 mA LSL(2) X 0.7 -
Note: (1)USL: Upper Standard Level
(2) LSL: Lower Standard Level
itk RN TH AR H XORZ H i 3069 K AR VT HEZC K A JE 3 4% M4 : 518108 12 /22
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Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Tape and Reel #FHHifHE#

User Feed Direction
o POLARITY -

- 4
9 EnD MARK 2 START

/_EJJ.ﬁ_
- AT e ARNe O [¢

mgoo{@o G@@o o(\oo

Traller l-— 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.)

—

PIN: SXOURRIOEORNKK WwBMTC

Color Bin; xx

VFimc Qi Bl rx
Lot Now: IIERTININEANRENL Qc: <
XOUGK

Note:
1. The number of loaded products in the reel is 4000ea. %% T4k ™ hh % 4 4000pcs.

2. All dimensions are in millimeters (tolerance: +0.2). B K] 547k mm, A2 4+0.2.

3. Scale: None. =L Ebfl: .

itk RN TH AR H XORZ H i 3069 K AR VT HEZC K A JE 3 4% M4 : 518108
Add: 3F, A Xingheshiji Bldg, 3069 Caitian Road, Futian District, Shenzhen.
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Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Dry Packaging and Packaging T =\ 3 fl4ud%

Label
Humldlity Indlcator

Vacuurme=Sealed
Maisture Barrier Bag

< 7
Label

/

>

itk - RN FH XCOR2 FH iK% 3069 i A A0 KL A e 3 8% 14 518108 14 /22
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Technical Data Sheet
Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

Test Circuit 3K HL 5
_I,_

Y. LED ¥

NOTE: All temperatures refer to the topside of the package, measured on the package body surface.

T P A AR e A AR 1 3 A5 PR
Handling Precautions 4b¥8yF: & 215

1. Over-current-proof it EF{R
Customer must apply resistors for protection; otherwise slight voltage shift will cause big current change
(Burn out will happen).

LR A B AEAT DR, 15 ARl il s AR s O A 2 B R AR AR P AR B BEIR) o

2. Cleaning &k
2.1 When necessary, cleaning should occur only with isopropyl alcohol (IPA) at room temperature (25°C)
for a duration of no more than one minute. Dry at room temperature for 15 minutes before use.
PRI EREYE, N BEEE I (25°C) R S NEE(IPA)E YL, TEUER RN 1 R, MR AT S R
15 73 Blg T i
2.2 The influence of ultrasonic cleaning on the SMD LED depends on factors such as ultrasonic power and
the way the SMD LEDs are mounted. Ultrasonic cleaning should be pre-qualified to ensure this will not
cause damage to the SMD LEDs.
P LR SMD LED (1452 M H e 171 75 i D% S SMD LED (125 75 A R 3% o 8 A U e Fa 0 Tl

HHa s, DL RIEEZS AN 20 SMD LED 3 i 3

itk RN TH AR H XORZ H i 3069 K AR VT HEZC K A JE 3 4% M4 : 518108 15 /22
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Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

3. Storage fiEfF

3.1 Don’t open moisture proof bag before the products are ready to use.
PR  ZHT, TS0 T T AR

3.2 Before opening the package: The LEDs should be kept at 30°C or less and 90%RH or less.
B AT I 2 . LEDNAZIRAFAEFAEE L 30°C (797) LA T FAH X HE 90% (%) LA T (A5

3.3 After opening the package: The LED's floor life is 24 hours under 30°C or less and 70% RH or less. If
unused LEDs remain, it should be stored in moisture proof packages.
BrARAT I 2 )5 AR EE30°C (75) BN AR M BE70% () LAY, LEDIRAE FH INF[A] & 24/ N nF s AR AL
HI5€ I LED 5 A8 H By i) £ 2 Jof 40 %

4. Baking Kt

It is recommended to bake before soldering when the pack is unsealed after 24hrs. The conditions are as
followings:
RO 24 /N, BATEBUSRERTRT ™ dhBE TG . BURE S F i h

4.1 65+37TC x (24hrs) and <5%RH, taped reel type £

4.2 100 % 3°C x (4hrs), bulk type #i2

4.3 130+ 3°C x (2hrs), bulk type #i2:

5. Operating #4E
Compare to epoxy encapsulant that is hard and brittle, silicone is softer and flexible. Although its
characteristic significantly reduces thermal stress, it is more susceptible to damage by external mechanical
force. As a result, special handling precautions need to be observed during assembly using silicone
encapsulated LED products. Failure to comply might leads to damage and premature failure of the LED.
B SCRE S E AR I e A b, RIS, SRSk o RS R M W S PRARANY g, (VS S S 4 A T s s
o PRIE, FEAE ARG K] LED 77 iy, W2 B R 2 e il R v ) — S R A B 00T ANJRE ST 45 1D 38 7T o
FELED HUANIK L

itk RN TH AR H XORZ H i 3069 K AR VT HEZC K A JE 3 4% M4 : 518108 16 /22
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Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

5.1 Handle the component along the side surfaces by using forceps or appropriate tools.

P B 3 () T L e A o R i

5.2 Do not directly touch or handle the silicone lens surface. It may damage the internal circuitry.

TH2) LA B S ER A R OE SR T, IX AT RE ST 1R A S A1 P

5.3 Do not stack together assembled PCBs containing exposed LEDs. Impact may scratch the silicone
lens or damage the internal circuitry.
% PCB Like T LED HARFEAESL, 520K PCB & e, A HLIR 1455 Hs nl g 23 Rl fr s 328 i 2 1
AL NRHIBEN =

itk - RN FH XCOR2 FH iK% 3069 i A A0 KL A e 3 8% 14 518108 17 /22
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Part Number: MTXB-2835XB-MKF  TOP LED, Working Current @ IF = 60mA /150mA

5.4 The outer diameter of the SMD pickup nozzle should not exceed the size of the LED to prevent air
leaks. The inner diameter of the nozzle should be as large as possible.
SMD WM AME A NI LED 9 RE DL Sl o W A AR IR 7T fE

5.5 A pliable material is suggested for the nozzle tip to avoid scratching or damaging the LED surface
during pickup.
MR Sk AT SRR A R L 3E S LED Ak 1 3 1t )40 B R

5.6 The dimensions of the component must be accurately programmed in the pick-and-place machine to
insure precise pickup and avoid damage during production.
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5.7 Users should be cautioned not to stare at the light of this LED product. The bright light can damage the
eye.
MRS, LED OGRS, 521 EM. LED sl et S it R .
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Chemicals Tested as Harmful 4L2MR B ZY) R

In testing, BMTC has found the following chemicals to be harmful to the LEDs. BMTC recommends not using
these chemicals anywhere in an LED system. The fumes from even small amounts of these chemicals may
damage the LEDs.
2R, BMTCARIL P i X LEDIG Bt %, AN EAEAT AT LED R G X 264 2% o BT
Sefp iR D, LRI U R AT RE 2 S EILED R
» Chemicals that might outgas aromatic hydrocarbons (e.g., toluene, benzene, xylene)
ARES BT F R SRR G K, 2R, SR
» Methyl acetate or ethyl acetate (i.e., nail polish remover)
LIRTIRER TR WG Cfur: Fi5 FH s oD
» Cyanoacrylates (i.e., Superglue)
FALARIRIE (e 9B
* Glycol ethers (including Precision Electronics Cleaner - dipropylene glycol monomethyl ether)
LT CRLFENS 25 LI e R- I e o D
» Formaldehyde or butadiene
R T
* bleach
Sl

* Cleaner spray

* activator
AL
* thread locker
R 22 [ 1 Ji
e Sulfur, bromide, iodine , chloride
b, W, WL, &
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ESD Protection During Production 4 7= #25 K& R~

Electric static discharge can result when static-sensitive products come in contact with the operator or
other conductors.
AR S Al T A i U RN, 2 5™ A TR
The following procedures may decrease the possibility of ESD damage:
DR B A T B HL AR ) 7T e
1. Minimize friction between the product and surroundings to avoid static buildup.
B 7 AR F 2 1) FR) B Pl 30 e AR S i vl ™ A2
2. All production machinery and test instruments must be electrically grounded.
FITA (107 it 1R 84 RIS 0 20 22 Hh
3. Operators must wear anti-static bracelets.
AR N 5025 C R R A
4. Wear anti-static suit when entering work areas with conductive machinery.
BENAT L B A DX 5 2 Bl i R
5. Set up ESD protection areas using grounded metal plating for component handling.
fil Y 22 P AR BRI <2 A F R A T 3 7. ESD AR IX 4k
6. All workstations that handle IC and ESD-sensitive components must maintain an electrostatic potential of
150V or less.
AT #4F 1C R ESD UK G a1 TAE & L AURFHIK T 150V FE L RS
7. Maintain a humidity level of 50% or higher in production areas.
7 it DX A 5 DR R e T 509K B /KT
8. Use anti-static packaging for transport and storage.
B H AT At A P Bl L . 2
9. All anti-static equipment and procedures should be periodically inspected and evaluated for proper
functionality.
73 7 HL TR S AH S BR A N IR A B VP A LU PR A7 IR
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Thermal Management #&#
1. Thermal design of the end product is of paramount importance. Please consider the heat generation of
the LED when making he system design. The coefficient of temperature increase per input electric power is
affected by the thermal resistance of the circuit board and density of LED placement on the board, as well as
other components. It is necessary to avoid intense heat generation and operate within the maximum ratings
given in this specification.
2ty 7 ity AR AR B o AEMCBAR BT IS % 18 LED F#AR AL B o PR Han A\ Dl RO JSE AR 80 1
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2. The equation @O indicates correlation between Tj and Ta ,and the equation @ indicates correlation
between Tjand Ts

A ORY] Tj M Ta WAHE KR, EFX@QEW] T)F Ts AHH KR

Tj=Ta+Rthj-a*W ......... @

Tj=Ts + Rthj-s*W ......... @

Tj = dice junction temperature: T Tj = fif 745 AiRE: €

Ta = ambient temperature:C Ta=HEiR%E: T

Ts = solder point temperature:C ~ Ts= J£# fiR)%: T

Rthj-a = heat resistance from dice junction temperature to ambient temperature : T /W

Rthj-a=/ )1 4l GRS 2 A A FH: C/W

Rthj-s = heat resistance from dice junction temperature to Ts measuring point : T /W

Rthj-s=/ 7 450 2 Ts e fiZ [ AR : ‘C/W

W = inputting power (IFX VF) : W

W= A% (IFX VF) @ W
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Humidity Indicator Card {BEF

After the moisture barrier bag is opened, make sure that Humidity Indicator Card does not become red at
30%RH. Otherwise, Devices require baking again under below conditions.

65 + 3°C x (24hrs) and <5%RH, taped reel type
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65 + 3°C X (24hrs) and <5%RH, 7
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