RFID Concept 2020
High Volume RFID Tag
Manufacturing & Personalization
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Mihlbauer Group
Experience Drives Innovation M

High Tech International

Increasing acceptance in the
market as preferred partner
for ID projects

First turnkey producion so-
5008 for e manutacure of
plastic cards and smart cards

Naxt stop for darther
- 8] | nternationatzation

Opening of tachnology center ]

in sardia

12016 92020

Postioning in the
areas of govemment securty
& bometry

Company foundation by

ne for precision parts procuction

| 2012
1988 1998 2003 | ©2010

1985

2008 / S E
e cinin s 2009 2014
Ao | 977996 L 017

Development of production
oquipmet 1of the semicon-
cuctor backend ndusty
Opening of the Mohibauer TECL-
RITY* Center in Roding, Germany
and of a new site

i Wus, China.

MUHLBAUER
* TECH WEEK

RODING, GERMANY

Florian Ober, Muhlbauer Group 2



Complete Technology & Production Solutions B e

Your turnkey technology partner for

SMART IDENTIFICATION
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The RFID Factory
Ready Today

M Miihiba

High Tech International
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RFID Today M Miihibhauser

High Tech International

Concept 2020

» Experience Drives Innovation
» RFID Factory.— Ready Today

RFID Market Update

> Growth in Size & Applications
/ﬁ\_

B _
éMuhlbauer & RFID

Your Partner for Smart I‘
> Customer References
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The Hype Cycle

For Emerging Technologies . 'H,g;;e—c;.;t;,;on—m—
The Hype CyCIe Expectations TO D AY
represents a direct fit to + b

RFID 1995 — 2020.

Walmart, Metro

The RFID technology mandate
now reaches the plateau withdrawn
of productivity. Hype
about Correct Focus on ROl in

pallets & cases manageable infrastructures

(Marks & Spencer, ...)

Mature RFID Technology
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Technology | Period of inflated Period of Sustaindble & Profitable Growth
Trigger Expectations Consolidation
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RFID Technologies
“Unlimited” Applications for HF + UHF M

RiiiBal Fraamner
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RFID Smart Labels _
Sustainable & Profitable Growth M Miihibamner

High Tech International
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The Big Picture
Need for Optimization

Antenna
Prod.

Application

Technology \ ot
Driven ]

Personalization

Label
Converting
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High Tech International
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Muhlbauer‘s RFID Factory —
The Basis for CONCEPT 2020 M Miihihauner

High Tech International

Personalinﬁ.
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In-House Antenna Production "
A Milestone for CONCEPT 2020 . =

RiiiBal Fraamner

Why develop an Antenna System?

» Supply Chain Compression
Ship your new RFID label within 24 hours!

» Just-in-Time Production

for rapid protoyping & high volumes
up to 1 billion / year

> 50% cost reduction
>  75% time saving
> 100% environmentally friendly
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../Videos/ACS_neu_V3.mp4

Antenna Printing: APS 100 / 350
For a RFID Pure Paper Label | B Te b Y

High Tech International

Picture Scale 500nm (after printing)

Picture Scale 500nm (after sintering)

» Save one layer
» Pure paper: Environmentally friendly product

Final Antenna
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Technology Innovation

DDA — Direct Die Attach M| Miihlbamer

High Tech International

Check Orientation o Change
o) Direction

Ple & P|ace Transfer to P&P Heads ¢ l

FLIP

BOA WAFER
B == ]
= Cutting chip attach costs to < 50% =
= Enabling further chip size reduction ANTENNA

MULBAUER
" TECH WEEK

RODING, GERMANY

Florian Ober, Muhlbauer Group 14



DDA - Direct Die Attach
Innovative Technology for Future Markets

Camera (Wafer Alignment)
/l Special Die Ejector ‘

Glass Plate

Tape Plate

i Camera (Tape Alignment)
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DDA - Direct Die Attach _
Innovative Technology for Future Markets M Miihibhauser
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Unwinder
Aluminum on PET
Max. width: 350 mm

Flash test

: - : _ : , : ’ 100% process control
b b, ¥ GO/NOGO optional light test

Dispensing T : A Reflow curing / Optional:
Epoxy or Solder - gyvp attach Thermode curing drying Glob Top
T With up to 32 or Local curing at the LED Up to 350°C Encapsulation

Min. pitch: >4mm
Used for ICP

64 Feeder bank Min. pitch: 15x20mm

Used for ACP
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Miilalhanmer

High Tech International

Multi Component Assembly on Flex o

Fully-Automated Flexible Electronics Assembly

Battery Tape & Reel

PHASE 1:

=  Basic component attachment:
= Battery
=  Display
= Chip

=  Modular design
= High flexibility in components

- Upto 40000

components / hour

DDA Wafer Feeder

MUHLBAUER Display
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CL Wide Web

RFID Converting Line for High-Volume Label Production ® | High Tech International

Highest flexibility

Highest output

Wide web solution
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Small Footprint Personalization Equipment
PL light — Reel-to-Reel — Ticket-to-Ticket UHF / HF / NFC il i

High Tech International

Electrical & graphical personalization

Secured data handling & validation

Suitable for selected NFC & HF chips
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The RFID Factory
Ready Today N

High Tech International

CONCEPT 2020

RFID Factory = RFID — LINE

& Multi-Row High Speed Cells Highest Efficiency
.0 up to 100 000 UPH for dedicated applications '9\
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Simplification, Quality, Integration
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Our Vision — In Extreme ®"" | Figh Tech intemetional
v v v v v
Antenna Flip Chip On-Pitch Perso- Die Cutting
Apply Assembly Lamination nalization
(DDA)
1010 1010
— — — TR
Antenna Chip Liner Data N

[ ° O :
Cutting production costs to <1/10 persilpalfitzed

5 min / 5m RFID Label
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Summary .
Mudhlbauer's CONCEPT 2020 - The Future of RFID Manufacturing %% | [0 Teoh memational

MANUFACTURING
TECHNOLOGIES

= Simplification

= Integration

= Optimized Cost / Performance
= Scalability up to 100.000 UPH

VOLUMES PROFITABILITY

PRODUCT DESIGN
_ . 7y

= Pure Paper Product
= 2Layers vs. 3 Layers
- wlo‘"'!luﬁkldy

= Miniaturization

= Standardization

SUPPLY CHAIN COMPRESSION

2
= /
v

= Elimination of unproductive costs
= Speed vs. UPH

..
Scale

Volumes
Applications

L g=9

RFID MARKET
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