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LED Process - Epitaxial
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LED Process - Epitaxial

Growth temperature: 450(GaN buffer)~ 1000°C
Precursors : Ga: TMGa (Ga(CH3)3) or TMAI

Dopant : SiH4, CP2Mg

Purgegas: N, , H,

N: NH,
SiH4 or CP2Mg —
TMGa, TMIn or TMA| ==

N: NH3
Purgegas : N2 + H2
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LED Process - Epitaxial

MOCVD Growth of GaN
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LED Process — Epitaxial (MQW)
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LED Process - Epitaxial

Computer Generated Flow Patterns Smolke Flow Patterns

in Rotating Disc System in Rotating Disc System

LED Process — Lithography

o
08 resist
%
TN A ’Flcllr
(Priming)
Dehydration Bake Sot'"t Bﬂke;
10-15min @ 250°C Vacuum ‘mn@?C
Spin Coating ﬂ
v
I
Development - I | |
(agitation) [ = s =]
) Post Exposure Bake
[ mimo (optional I
A7 7 Exposure

? dosage/?thickness

=

Hard Bake

Vacuum o ——
Spin Drying ‘min@?C



N
LED Process — Etching
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LED R&D roadmap

| 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

LED emitting at 385 nm
based on II-VI materials - _
b g

LED emitting at 385 nm
based on II-VI materials -
GaN based with QD
nanophosphors

White LED - GaN-based
LED with Photonic
Crystal structure
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LED Spec.

Part No. Lens Color

Source Color

LTW-008RGB-PH

InGaN Blue

Water clear

InGaN Green

AllnGaP Red
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LED Spec.
Rating
Parameter Symbol Unit
R G B
Power Dissipation P, 75 120 120 mW
Peak Forward Current ' Irp 100 100 100 mA
Continuous Forward Current Ir 30 30 30 mA
Reverse Voltage Vr 5 v
Operating Temperature Range Topr -40 ~ +80 °C
Storage Temperature Range Tig -40 ~ +100 °C
Soldering Condition 1.2 Tsal 260°C For 5 Seconds




Values
Parameter Symbol Test Condition Unit
R G B
Min 400 900 100
R
Luminous Flux ' v Typ. G I mcd
B
Max. 800 1800 200
Min 112 3.17 0.31
Luminous Flux @, Typ. 1.63 3.90 0.41 Im
Max. 2.00 5.54 0.52
Viewing Angle 20, Typ. 130 @
Min 618 518 455
Dominant Wavelength* e Typ. nm
Max. 628 530 464
Min
Peak Wavelength P Typ. 628 523 458 nm
B:Ir=15mA
Max.
Min 1.8 2.9 2.6
Forward Voltage * Ve Typ. 2.1 3.2 3.0 v
Max. 2.4 3.4 3.4
Reverse Current Ix Max. 10 HA
Spectrum Radiation Bandwidth AN Typ. 20 33 22 nm
LED Spec.
Luminous Spec. Table
Luminous Intensity (mcd) Luminous Flux (Im)
Ranks Ir: R=20mA, G=25mA, B=15mA
Min. Max. Min. Max.
Vi 1400 1660 4.60 5.40
V2 1660 1945 5.40 6.35
V3 1945 2285 6.35 7.45
C.LE. 1931 Chr tici
omatict 2685 7.45 8.75
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LED Spec.

Typical Electrical / Optical Characteristics Curve

Ts: Soldering Pin Temperature

Tj: Junction Temperature
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LED Spec.

Th: Board Temperature

Fig.3 Forward Cwarent Derating Curve
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LED Spec.

Soldering

Recommended soldering conditions:
Reflow soldering Soldering iron
Pre-heat 120~150°C Temperature 300°C Max.
Pre-heat time 120 sec. Max. Soldering time 3 sec. Max.
Soldering Temp.|260°C Max. (one time only)
Soldering time 30 sec. Max.

Drive Method
An LED is a current-operated device. In order to ensure intensity uniformity on multiple LEDs connected
in parallel in an application. it is recommended that a current limiting resistor be incorporated in the drive
circuit. in series with each LED as shown in Circuit A below.

Circuit model A Circuit model B

LED LED

(A) Recommended circuit.

(B) The brightness of each LED might appear different due to the differences in the I-V characteristics
of those LEDs.
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Object to be Detected

» Kodak Gray Card Plus

» The card comprised of a large 18% neutral gray area, bordered by 3% and 90% black and white patches

Black Area

White Area

Gray Area

18% Reflectance Gray Card

18% Reflectance Kodak Gray Card (8.5cm x 5.3cm)

“nh‘ Detection Distance = D
IR-Block Separator T~
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PXY Detectords

External Discrete IR LED

Clearance =d

LTR-502ALS

+ Clearance, d = 2Zcm

» Typical Detection Distance, D = up to 6cm

« Note that this data is prelim and could be subjected to change until LTC releases this product
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3% Reflectance Black Card

3% Reflectance Kodak Black Card (11.4cm x 3.8cm)

IR-Block Separator

Detection Distance = D

Clearance = d

(¥ =R |

ALPS - ) i

Y |

L= PXY Detectorc !
External Discrete IR LED LTR-502ALS

» Clearance, d = 2cm

» Typical Detection Distance, D = up to 3cm

» Note that this data is prelim and could be subjected to change until LTC releases this product

18% Reflectance Gray Card

18% Reflectance Kodak Gray Card (8.5cm x 5.3cm)

Detection Distance =D

Clear Transparent Window

IR-Block Separator

Clearance =d

S =N

ALPS - i

\%/ i

LED PXY DetectorC E
External Discrete IR LED LTR-502ALS

» Clearance, d = 2cm

* Typical Detection Distance, D = up to 5.5cm

» Note that this data is prelim and could be subjected to change until LTC releases this product
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3% Reflectance Black Card

3% Reflectance Kodak Black Card (8.5cm x 5.3cm)

Detection Distance = D

| Clear Transparent Window

IR-Block Separator

pp—

ALFS
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External Discrete IR LED

Clearance = d

» Clearance, d = 2cm

» Typical Detection Distance, D = up to 2.5ecm

» Note that this data is prelim and could be subjected to change until LTC releases this product

Thank you.
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