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ITEC established as the Philips
equipment department > ADAT2 6" > Semiconductors > ADAT3 8" > ITEC became. a > AI?AT3 XF
of Philips Semiconductors die bonder became NXP flip chip separate entity TwinRevolve
1991 1992 2006 2014 2021 2024
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30+ YEARS OF REDEFINING
SEMICONDUCTOR MANUFACTURING

In 1987, “Breakthrough in Manufacturing” (BIM) was simply a new concept. Now, over 30 years later, BIM
aptly describes ITEC's own approach to pushing the boundaries of semiconductor productivity. We develop ‘
breakthrough technologies and build state-of-the-art equipment that enables our customer to mass-produce

semiconductor products of the highest quality.




Installed base of ITEC equipment over 2700 tools worldwide

Automated
optical inspection

Die bond &
die sort,
including RFID

Final, wafer &
parametric test

> 110" Bn

devices/year

Wire bond
& mold
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Global presence and service support

Sales support
[ E T T - (e y o G e B OLEEEELPETPETLPELPELRLRREPRP e  Netherlands EEEEEEETEETRERERE  [\alaysia  SEEEELEREERRRRREERREENE Hong KONE ChaeerttErrrtrer e e e e
and coverage

Mexico Philippines  Taiwan Wuxi  Dongguan
Servicecenter [ K }-----—--@ - @ [ e @ e e e )

Spare parts
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XF principle explained by Dutch windmill

itecequipment.com Confidential

Front & Back
inspect

Post bond
inspect

Leadframe
100x300

Wafer Table 12”



ITEC equipment excels in a range of applications

Packages

Logic Other metrics

= Typical packages: TSSOP, VSSOP, DHVQFN, FC-QFN etc. = 0.15-5 mm die size

= Up to 40 pins (up to 10 mm under development for power)
= Up to 20,000+ units per strip

Power discretes = Direct bond & flip chip like FCOL

= Typical packages: DPAK, D?PAK, LFPAK, CCPAK, etc.
= 2-10 pins

" Including big & thin dies and source down flip chip

Small signal discretes

= Typical packages: SOT, SOD, DSN, DFN, QFN, FC-QFN etc.
= 2-8 pins

itecequipment.com Confidential



New member of the ADAT3 XF family: Introducing XF TwinRevolve

ADAT3 XF DBSG die bonder
= Strip to strip glue

= 72k UPH-> 20 dies per sec

= 1.3M /day

ADAT3 XF DS die sorter

= Wafer to tape (WLCSP)
= 60k UPH
= 1.3M /day

ADAT3 XF DBS in-line die bonder

= Strip to strip

® |n line with PbSn screenprint

® |n line with clip attach & reflow
= 60k UPH

itecequipment.com Confidential

ADAT3 XF TwinRevolve die bonder

Flip-chip die bond

Flux screenprint inspection station
60k UPH
Multiple tools installed at large IDM



DIE 0.4x0.6 X-Y-R ACCURACY @ 54K UPH and 99.94% YIELD

LSL Target usL LSL Target USL LSL Target usL
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X {um) Postbond_L_1_ROT
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ADAT3 XF TwinRevolve

j

Water table Wafer map

Safety [ Maintenance

@ Align

Trans AM

510

Wafer cassette

Load magazine

Glue shuttle  Handover crane  Attach

inload platfor

AS640

itec’ JADAT = ik

Unit in focus
Transport height
Tail break height
Pre dispense
Post dispense
Glue ready delay

Feedback gain

I Actual rotation
Shape type
Max. XY speed z

Teach

Glue dot
touch down .

Apply to all FALSE
Spindle rotation
Spindle velocity
Additional TD depth

Dwell time

Glue head corr

Pause
glueing

Advanced

Paramet

lers

)0.0(deg

19

000

Purge
emply
needie

deg/s
(1)1

ms

Formext Top menu

Enable right unit
Glue UPM

Startup dots
Overage time
Superpurge wait
Col 3 Isl-x
Row 7 Isl-y
Bond |1

ROI correction

Shuttle correction -37

Advanced
me:

Continue
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The next steps for our XF TwinRevolve

v Flexibility

Normal Die Bond

Flip Chip Die Bond

Die Attach Film

EFEM Loader/Unloader

\Of v" Advanced packaging c
/ AN

— = Chip to Wafer (FO interposer)
=  Chip to Panel

OHT/ARV/AGV
v’ Range: v' Speed & accuracy
‘e e
= Accuracy 305y
C2W - 8" or 12" target wafer & source wafer =  Units per hour up to 50k Uph
C2P >Panel 330*330 mm = 5x times faster than alternatives

Diesize 0.15-10 mm
Die thickness 30-50 p
Bondforce 0.15-5N

9 . :[] XF CHIP TO WAFER /PANEL SNEAK PREVIEW
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XF Chip to wafer 50k uph 305u accuracy

Panel size 330 x 330 mm

“12"_-8" target & donor wafer
X



Roadma [0 — TECHNOLOGY ROADMAP NXTGEN CHIP ASSEMBLY
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ITEC NXTGEN CHIP ASSEMBLY ROADMAP — ADVANCED PACKAGING

ENABLING Low-CosT HIGH-VOLUME & EXTREME-HIGH-VOLUME MARKETS

NXT
GEN

hightech

Semicon Power: RFID Semiconductor: Semiconductor:
20pum twelve-inch wafer smart tags panel Level / wafer level
image Infineon.com image ups.com image stmicroelectronics.com
2025 2026 2027 2028 2029 2030
R I S |
XF/XF* XF/ XF+ platform *
T ‘"""‘"""‘"""_"""i _____
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XG XG NXTGEN Chlp Assembly pIatform 2
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https://www.infineon.com/cms/en/about-infineon/press/press-releases/2024/INFXX202410-013.html
https://www.ups.com/us/en/home
https://www.st.com/content/st_com/en/about/manufacturing-at-st/our-facilities/muar-st-site.html

ITEC NXTGEN CHIP ASSEMBLY ROADMAP - ADJACENT MARKETS

ENABLING LOow-CosT HIGH-VOLUME & EXTREME-HIGH-VOLUME MARKETS

NXT

GEN

hightech
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LED foil for lighting & signage: tracon MicrolED : Photonic Chiplets: %Lgé.’r”
miniLED 3D display brighten future displays breakthrough in high-performing computing
image TracXon image garmin.com image tno.nl
2025 2026 2027 2028 2029 2030
I R
XF/XF* XF/ XF* pIatform *
_____ L D D D D e
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https://www.tracxon.tech/tracxon-projects
https://www.tno.nl/en/newsroom/2025/06/tno-signals-start-photonic-chip-pilot/
https://www.garmin.com/en-US/p/1723221/pn/010-03380-00/

XG-ALPHA

LIGHTING UP THE FUTURE USING
LASER TECHNOLOGIES

ITEC home — process:

* low-cost IR laser, glass carrier or
Si carrier

Compatible with others:

« XG-Alpha configurations
support both LIFT processes
for any IR and UV laser
wavelength

itecequipment.com



Laser Based Assembly - Technology Toolbox

olst Centre

Powered by imec & TNO

LIFT (Laser Induced Forward Transfer) of materials and components between substrates in proximity

At Holst Centre: Proprietary release stacks used to transfer components and interconnect materials via a low-cost laser source

Interconnect Printing Component Transfer

N 1 i \J, ‘;‘i'

®&—— Release layer

&—— Release layer
@—— microLEDs

[ p—
A EE—

P 744 VB = SO
. &
- - & - - = - - - - - -
o—— Target substrate e—— Target substrate
high-throughput noncontact digital permanent release layer high resolution non-explosive accurate high-throughput noncontact die-on-demand

Holst Centre - Accelerating Innovation




Interconnect Printing - urr2.0

olst Centre
Material printing between substrates in proximity Powersd by mec 4 TNO

Interconnect Printing

Laser pulse

I \adf
®&—— Release layer

e—— Target substrate

Visualization snapshot
(40um dot of solder paste)

high-throughput noncontact digital permanent release layer high resolution

Controlled
release

Holst Centre - Accelerating Innovation




Component Tra Nsfer - Fast Accurate Selective Component Transfer

olst Centre

Powered by imec & TNO

Laser Die Transfer of components between substrates in proximity

Component Transfer

Process Dynamics Process Reproducibility

Die count: #1

&—— Release layer

— microLED

——

5 s *-Iolst Centre

o— Target substrate ~Phgtiolst Centre

non-explosive accurate high-throughput noncontact die-on-demand

Holst Centre - Accelerating Innovation







XG-ALPHA - reatures

ITEC Laser Induced Forward transfer — any mareriac
-

Adaptable aperture — Laser Spor ADIUSTABLE TO LED DIMENSIONS ENABLING SELECTIVITY

500 um 500 pm 500 um
—— — — — —
500 um 500 um
— - —-—
teces eiticor 27

ITEC XG Corrects for Substrate Inaccuracies — Awavs Accurate

Stencil Printing performance ITEC LIFT performance

BIN MIXING REQUIREMENTS — RebUCING OPTICAL ARTIFACTS WITHOUT SPEED-LOSS

_ Line Mura Simulation L
1:1 Mass transfer result

i - ITEC Bin mixing result

Input Material — EPI Wafer

/ Company Confidential




Roadmap — WHAT IS NEXT?
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I TEC ADAT XG - INDUSTRIAL EQUIPMENT FOR SMALL DIE LASER ASSEMBLY

Throughput Xx Muph? [ 4

Flexible placement including pitch
translation and bin-mixing

Accurate direct die
attach, +1 um (1o0)

Accurate laser dispense,
any material, any size down

to 10 pm 100% Inspections, inline

pre- and postbond vision

Process directly from Wafer, down

Web width 50 — 600 mm t0 10 pum die size

Multirow (>10-up) 4 — 12" Wafer capability

ITEC 1 depending donor and reciever substrates and application
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ITEC Laser Induced Forward transfer — any mareriac

itecequipment.com



Ada pta ble a perture — Laser SPOT ADJUSTABLE TO LED DIMENSIONS ENABLING SELECTIVITY

itecequipment.com




BIN MIXING REQUIREMENTS — RebuciNG OPTICAL ARTIFACTS WITHOUT SPEED-LOSS

y [mm]

X [mm]

Input Material — EPI Wafer

ITEC / Company Confidential

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

PosY

3 = 3 3 8 3

Xsod
oy 174

09

M Line Mura Simulation Liné Miira::

» 1:1 Mass transfer result

3 3 g 8

Xsod
09 oy 0z
0z
or

08

ITEC Bin mixing result
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ITEC XG Corrects for Substrate Inaccuracies — Awwavs Accurare

/ \. \ \\. \ DT “ s .\,\u\\\\“ﬂ\t.‘um T
L B T P »\k\\h\\\\.\m\.h\\hw\‘.vy\A‘

A A e A e e e e

A R e e e

e e e e e e e g

A e R R A  — a
Wt e A R R e g e e
A e s e e ity e e
odiii it LI e e T e g e e e

A i e L L e e e e G —a

L L e
T A Dt i e et AR e e .\;\A‘
F i el R O O S R P T R

\\;\\\\\.\\»\h\\.\\.\\w\\“\w\\\hﬂ\ﬂ!\t

SR e A L g, PP gy e T

R B T e I e e P T e B e R s

D T e o o ™ o 7 e S e
A A e T TR AT e T TR T M
PO R B R HE L S P S S e P P S S

A A R i L R i e Wy faag e a g A

260 240 220 200 180
X [mm]

280

300 280 260 240 220 200 180
X [mm]

320

ITEC LIFT performance

Stencil Printing performance
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