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microLED
DISPLAYS

For very large TVs and
tiny wearable displays

microLED display
\ 4
Compound Semi
= Displays - A well known market for Coherent laser equipment +
» [ndustrial mass production - 24/7 solutions all over Asia Display Equipment

MicroLED display manufacturing — A task for Lasers
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MICROLED DISPLAY MANUFACTURING PROCESS CHAIN - A LASER VIEW

Processing in LED Fab

<= Excimer (ns) or

Ingot
(Sapphire/
Silicon)

Epi wafer
growth

DPSS (ps) DUV Laser —» ‘

Probing/ Arranging
Selailgle]) on carrier

|| e
! TS
R T e
e S Rs——
[ i ——

III:IUD.

Diode cw Laser
Processing in Display Fab

binning substrate

|
LL
—_
o)
—
Q
S
1
T
c
)
>
@)
m

CSHERENT

TFT

LTPS
Backplane

Transfer on .
Laser Repair

(dual-bond) g (remounting)

Laser Optional
Assisted Color Cover MicroLED
Bonding conversion treatment Display
driver IC filter

Annealing

Copyright 2024, Coherent. All rights reserved.

<— Excimer (ns) or DPSS
(ps) DUV Laser

Release from EPI Wafer Pitch Conversion Individual Remove / Refill Selective Bonding

3



LTPS BACKPLANE ANNEALING: OVER A DECADE OF SUCCESSFUL MASS PRODUCTION

G6

- - -

The de-facto standard and process of record for Low
Temperature Polysilicon (LTPS) annealing for OLED
and now microLED displays worldwide!

* Our laser systems grew with the increase of panel size over
the years — economy of scale

» Almost every display panel maker has access to LTPS
backplanes and the corresponding technology
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I1I-VSEMICONDUCTOR GaN A

ON SAPPHIRE Laser LIFT-OFF

GaN buffer
n Type GaN
MQW

p type GaN

==

9.9eV

Sapphire

Laser light is
absorbed

248nm, 5eV

193nm, 6.4eV | E,<hv<E,

bandgap of GaN, AIN and sapphire;
photon energy of excimer laser

= UV Excimer laser give the
wavelength (photon energy) to
directly find linear absorption for
the GaN, AIN material system

UV Wavelength mandatory for damage free ablation
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MASS TRANSFER BY LASER

Three Different Scenarios

Laser Induced Forward Transfer (LIFT) Laser Induced Forward Mass Transfer

transfer dies to substrate

— Gap — _ adhesive
LTPS TFT Backplane LTPS TFT Backplane

Direct Transfer from Transfer from temporary Transfer from temporary
growth Wafer carrier carrier #1 to #2

Coherent's Laser approach can offer all kind of transfer

— direct from EPI wafer or from carrier! Irradiation OF SCHAG{

UV laser with micron precision
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MicroLED MASS TRANSFER IS ONE OF
THE MOST CRITICAL PROCESSES

MicroLEDs must further shrink to
become cost competitive, yes!

» 98 Laser Mass Transfer
But will this ever happen? A s goes beyond current
limitations
Laser Mass Transfer is the most *

promising technology! - ..
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MICROLED - LASER ASSISTED BONDING
(LAB)

= ———— Diode Laser Excimer Laser
Laser Assisted Bonding e——— 980nm 248nm
less thermal budget e |
+ selectivity
+ less warpage
+ 980 nm diode laser wavelength transparent for
GaN MicroLED's Flip ChiECIS\/IBicroLED UVtransfer

+ homogenized large area beam for high la | _

throughput m = =

beam with 100 to 200 W/cm?
| Sapphire |

0.1-0.6s exposure (depending on soldering material) 0.1-0.6s exposure (depending on soldering material)
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COHERENT

» UViransfer Turn-Key 248 nm System

Laser, Optics, Stages, Imaging,
Software

Turn-Key
Solution

Designed for industrial customers

Laser + Optics designed on
customer requirements

Standard configurations available

Mask Imaging and Line Beam
systems
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DUV Lasers established for
MicroLED processing

Reliable industrial laser sources at
different energy levels

= Scalable power
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SUMMARY

microLED glisplay
- Compotgad Semi

-

- Display.

= One key to success of next generation microLED displays: the microLEDs must get small!
» Lasers are essential for microLED display manufacturing and offering future-proof solutions!

= We have demonstrated laser equipment scalability and laser mass production
in OLED display industry!

Will it get real?

...at least we are on a pretty good path to it!
Stay tuned!
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