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MO0 20W LED

APPLICATION NOTE

This application note is faM90 20W product, and
describes the handlingmeasurement, and testing
methods forM90 20W LEDproduct.
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MO0 20W LED Application Note

Introduction

There are 3 pads faM90 20WLEDwhichare shown in Figure 1N & P Pads are on the léfandsideand
the right-hand siderespectively and thecenter is the thermal pad for heat conduction only
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Figure 1M90 20WLED Pads
Notes:

1. All dimensions are in millimeters.

2. Drawings not to scale.

3. General tolerances are +0.13 mm unless otherwise indicated.
4. Please identify the proper P/N pad positions carefbigfore SMT
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MO0 20W LEDApplication Note

Recommended Solder Pad Design:

Recommendd Soldering Pad Design (Umnim) 2
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Recommended Stencil Pattern Design (Mar&rea is the pening)(Unit: mm) 2
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Figure2. M90 20Wrecommended solder pad and stencil pad layouts
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MO0 20W LEDApplication Note

Recommended Cleaning and Storage

M90 20WLED Cleaning
M90 20W LEDs ard00% cleanethefore shipping. So in normakethey donot need to be cleaned again
before SMT.H the case where a minimamount of dirt and dust particlesre presentduring shipping &

use, asuitable cleaning solution can be applied to the lens surface.

1. During handlig, keepthe environment clean
2. Cently swabthe lensusing a lintfree swab.

3. If needed, usalint-free swaband Ethanolto gently removedirt from the lens surface. Do not
use other solvents as they may directly react with the LED lens.
Do not use ultrasoie cleaningsince this maylamageto the LED

5. Do not pres®r apply pressuren the lens.

Recommended Conformal Coatings

SemiLEDBastestedthe following conformal coating® be safe to use witiM90 20W LEDproducts.
Conformal coating should not be apal directly to or over the LED emittimgea as it may hinder the 9% Q
optical performance and reliability.

3 Dow Cornin@140
3 Dow Corning-1953
3 SlkMore SCE 3990

Harmful chemicals

SemiLEDbasdeterminedthe following chemicals to be harmftd M90 20W LEDsThe fumes from even
small amounts of thesehemicals may damage the LEDBgure 3 shows the colorshift after solvent
penetratinginto the lers. Sometimes,the phenomena will recover after bakingpe LEDfor a while asin
FHgure4.

Figure 3. Thecolor shift when solvent inside
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Figured. Recovey after baking

Toluene, benzene, xylene

Methyl acetate or ethyl acetate
Cyanoacrylates

Glycol ethers
Isopropylalcohol(IPA)
Formaldehyde or butadiene
Dymax 984_VUF conformaloating
Loctite Sumo Glue

Gorilla Glue

Clorox CleattUp Cleaner spray
Clorox bleach

Loctite 384 adhesive

Loctite 242 threadlocker

Loctite 7387 activator

Above chemicalwill affect M90 20WLEDcharacteristis. Please do not use.

L W vw L u u u u u u u u u u

M90 20W LBD Storage
Please storé190 20W LEDnN a dry box. The recommendedsige conditions ar6~3FCand RH<50%.
After opening the package:
1. The LEDs should be soldered within one day.
2. If unused LEDs remain, they should be stored in moisture proddages or in a dry box. The
storage conditiors are 5~30Cand RH<50%.
3. If unused LEDs are stored for more than one week, baking treatment should be performed with the
following baking conditions; bake more than 4 hours at-&0IC.
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MO0 20W LEDApplication Note

Handling

Recommended Handling

1. M9020Wemitter is a SMT type devicandit is strongly recommendethat automatedpick and place
machines are used tmount the LED onto the PCBhe naterial of pickup headhouldbe plastic or
silicone to avoid damagéo the emitters during pick and placePlease refer to Figure 5 for
recommended pickup head dimensions
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Figureb. Recommended pickup tooling dimensions

2. If manualpick and placés to be appliedonly plastidweezersshould usedDo not touch the lens with
the tweezers or fingers. Use tweezers to grab @0 20W Emitters at the base gently and put onto
the PCB with solder paste carefybgin Figure6.

Figure6. Proper usef tweezers
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MO0 20W LEDApplication Note

If metal tweezerdave tobe used, do notisethe oneshown in Figure?.
Tweezers

Figure7. Properselecton oftweezers

3. M90 20WLEDs are designed to be reflosoldered to a board. Reflow soldering should baeldy a
reflow oven. Normally, use of hotplate is not recommended. The reflow soldering profile is listed on
M90 20W LED datasheff hot plate is used, follow the conditions; Temperature<Zb@nd Time<15

seconds for each LED)

Do not use wave solderirgy solderingiron.
Incorrect handlingnethodsduring assemblgre shown in Figure8.

a ks

R

Presaire on the lens Pick upfrom the lens

The screw drivestrikesthe LED
Figure8. Incorrect handling during assembly
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MO0 20W LEDApplication Note

Reflow Information

The LEDs can be soldered using the pararselisted below. As a general guideline, the users are
suggested to follow the recommended soldering profile provided by the manufacturer of terguaste.
Although the recommended soldering conditions are specified in the list, reflow soldering at the lowest
possible temperature is preferred for the LEDs.

Maximum Solder Profile
300 e

C Recommended Solder Profile -
255 Minimum Solder Profile ~— 260 C 5
250 {240 C B
150
120 s max 100 s max -6 (/s (max)
100
amp Up
3 (/s (max)
50 4
+£-25(
0 I 1 1 1
0 50 100 150 200 250 300
Time (sec.)
Profile Feature 5n-Pb Eutectic Assembly Pb-Free Assembly
Average Ram p Rate . S
s _p B - 3 /second max. 3 ( /second max.
(Tsmax to Tp)
Preheat
- Temperature Min(Ts g, 100°( 150 C
- Temperature Max(TSmax) 150 200
- Time(tsm, 10 t51.) 60-120 seconds 60-180 seconds
Time maintained above:
- Temperature(T,) 183 217 °C
Time(t,) 60-150 seconds 60-150 seconds
Peak/classification 215 260 (
Temperature(Tp)
Time within 5 of actual Peak )
10-30 seconds 20-40 seconds
Temperature(tp)
Ramp-Down Rate 6 fsecond max. 6 C fsecond max.
lime 25 to Peak Temperature 6 minutes max. & minutes max.

Notes: After the reflow process, the LED lens surface may be polluted by flux or otit@mination which
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mayimpact the LED optical performandeis suggested to clean the lens surfacelthanol Please refer
toPage TMID20W[ 95 [/ f St yAy3Ié P

Soldering Notes

a. Solder Methods:M90 20W LED are designed tdbe soldered onto a PCBUsers cailld solderM90 20W
LEDon the PCB bg reflow oven or a hotplat¢examples shown ifigure9) and following the reflow
soldering profile listed orhe reflow information
Donot hand soldeor wave soldeM90 20WLEDsHand or ware solderingan damagehe M90 20W

LEB.

Figure9.

b. Solder Paste Type
SemiLEDsecommends the following solder paste compositioBeAgCu

c. Solder g&ncil Thickness
Asolder stencil printer is recommendédr the most consistent resultSemLEDsecommendssolder

stencilthicknessof 125> Y
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MO0 20W LED Application Note

Recommended Manual Rework Procedure
Step 1: Set up the hot plate temperature properly. Do not put the PCB on the hot plate before the
temperature is stable at the sefalue.
Step 2: Ustweezers tatake theM90 20WLEDfrom the PCB carefullyncethe solder pastdhasmelted.
Step 3: Check the solder pad condition. Make sure the solder pads are covered by the solder paste.
Step 4: Put the LED back to the PCB properly. The time from step 2 to stepldtse completed
within 30 seonds.
Step 5: Take the PCB aftthe hot plate and puit on a heat sink to cool down the PCB temperature.

Notes:
Avoidsolder balls which may short anode, cathode or thermal, gath asn Fgure 10.

Avoid anyexternalmechanical force applied on the LED lens or substrate.
Do not touch the lens surface with sharp objects or fingers.
Leakage path may existhenthe sub-mount cracls or chips due todamag from ursuitablehandling.

a > wbn

Final inspection and test is suggestetkathe SMT process for each emitter.

Figurel0. Soldering Problem
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Assembly Storage and Handling

Recommendations

Do not stackPCBs or assemblies containM§0 20Wemitters. TheM90 20W emitter may be damaged

during stacking. The PCB shouldskecked in a way to allow enough spacing above the LER$éms
Fgure 11.

Figurell. Correct Storage Method

Incorrect Method
PCBs wittM90 20W Emitters should not be stacked on tap ead other, as shownin Figure 2.

Figurel2. Incorrect sackingof PCBs wittM90 20W Emitter.
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LightUp Test

1. The voltage should be limitegthen using a power supply to light up the LEDs aftet S¥e voltage
should notexceed28V for each LED. When the voltagealsove28V, the current will lg in
excess ofl50mAfor each chip Thismaydamage the emittedue towire or pad burn oussin Hgure
13. SemiLEDs recommends usaanstantcurrent for light up test.

Hgure 13. Bonding padand Gold Wiréburn out

2. If using a constant current limited voltage driver to light up thed, pl2ase connect the power supply

and the LED module before plugging the power supply into the AC power cord. This can reduce the
probability of surge current damaging thEs.

3. Brightnessand forward voltage are related wriving currentas showrin Fgure 14 ~ 15.
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Thermal Management

Ambient

Figurel6. MO0 20WLEDthermal resistance and heat transfefructure

Thermal resistance

Figurel6 shows acrosssection and a simple thermal moder a M90 20WLEDsolderedon a MCPCRBA
simple thermal model or thermal circuit can illustrate the heat flowing throtighMCPCBHeatrelease
path fromthe LED cl junctionto ambient is as below:

LED chipdDie-attach resin £ceramic AMCPCBAAmMbient

Where:

Tj is the temperature at the junction of the device

Tcis the temperature at th&Ceramic

Tb is the temperature at the pointf MCPCB

Tais the ambient air tmperature

Rjcis the thermal resistance from junction to case of ®eramic

Rebis the thermal resistance between the case of @e&ramicand theMCPCB

Rbais thermal resistance betweel CPCEnd ambient

Unit of thermal resistance i¢ /W, For examplel.5 ( /W means that temperature goes up5 ( per every
input power 1WEquation 1below represents the relationship between Tj and Ta.

Tj=Ta + Rba x Pd + Rcb x Pd + Rjc x Pd
=Tb + Rcb x Pd + Rjc x Pd
=Tc + Rjc x Pd

(Fquation J)
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