y ,\/

s SMARI r

SMART FACTORY -
PalaMax




||||||||||||||||||||




Smart Factory
the Fourth Industrial Revolution HighTech Intemational
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Industrial Revolutions

1800 till now M Miihihaner

(o000 0 0%)

Mechanization Electricity & Assembly Lines  Microelectronics & Computers Digitalization & Connectivity
1800 1900 1970 2000
INDUSTRY 1.0 INDUSTRY 2.0 INDUSTRY 3.0 INDUSTRY 4.0
Machines powered Acceleration of Automated Internet of
by Water & Steam Working Processes Production Things
Railway, Textile Mills Telecommunication Personal Computers, Mobile Everything becomes ,Smart*

Communication, Internet
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Smart Card Production Factory

How it works M Dliihllnanpr

CARD BODY > SMART CARD

mproved Reaction Spged for: .

NETWORK ™~ » ‘ ’ . Utilization Problems.
Equipments 2 Mg S IR STals & MA%MUM = “Galibration & Setup
: ' + BIG DATA . Potentials -+H - alit [
Materials & Manaoien: \ Transparency Quatity Problems
Humans g IMMIDIATELY = Wear & Tear




Smart Factory
Here we go...

High Tech International

SMART PRODUCTION
MANAGEMENT

+50 % « SECURING FUTURE

COMPETITIVENESS
SMART MATERIAL

MANAGEMENT
ErFiciency & speep +30 % « NEW BUSINESS

MODELS

TRANSPARENCY OF +20 0/

YOUR PRODUCTION COST REDUCTION 0 « NEW SERVICES
Real time monitoring
during production

» Track & trace each
individual product

* Minimize maintenance

Mihlbauer's Smart Factories for Semiconductors, RFID, Smart Card & ID Documents
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anitmeasure something, you can't
~ understand it.

Y¥OU can't understand it, you can't
control It.

1l ggt control it, you can't
Limprove it.



Total Process Transparency High Tech International

@ PalaMax M MiihIbamer

TRANSPARENCY OF YOUR PRODUCTION

Instant Visibility: Return On Investment:

= Real time KPIs at a glance: Overall = Spot trends and identify opportunities for
Equipment Effectiveness (OEE), Yield, improvement when they happen due to
Performance, Availability real-time monitoring.

= Visualization of all valuable machine = Immediate intervention before major
data in real-time with interactive charts, defects occur.
graphs and more from any web-enabled = Run your production with improved
device or PC and generate informative Security and 0pt|ma||y emp|oyed staff
reports

= Gives managers the insight they need in
order to improve operations while
allowing the management to make better
fact-based decisions
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Smart Factory

Benefits ®"" | High Tech Intemational
Security and Compliance: Securing your Future Competitiveness:
= You are in full control of your data = New Business Models

= All data is stored locally on your own
servers — forever

* Your data is safe on your IT
infrastructure

= Compliance with ISO and PCI standards

= New Services

Accessibility:
= Utilizes responsive web design

= Avoids expensive installation of
Application Software on the individual
device

= Accessible from any web enabled device
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Miihlbauer has done a great job! We have been dreaming about such a
system for more than 10 years. It's definitely changing our way of seeing

our production processes.



High Tech International

M Miihihauner

OEE
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Smart Factory

O E E I-hg_h '-r;:h International

OEE (Overall Equipment Effectiveness)
= Availability x Performance x Quality

Minor Stops Failure

Good produced units Defective units Speed loss Down Time

None
Scheduled Time

Maximum possible units while scheduled time

. Failure /
Availabilit Running Time Running Time Down Time
vailability = - -
Available T
auabte Tume Available Time (scheduled time)
; . Minor Stops /
per Real Production Real Production (measured time) Speed loss
erformance = - -
Theoretical Production Theoretical Production (calculated time)

Defective units /

Quality Loss

Real Production (all produced units)

Good Units Good produced units

Quality =

Real Production

Maintenance
Business Holiday
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PalaMax Walkthrough




Demo — Walkthrough I
Factory Overview JA | Muhihauer

PalaMax

Factory Overview:
DICL 5000 - = Displays all connected machines

Implanter

in particular card features.

VID_CONN_FORCE.xml

(] = Makes factory production data

Floor > Overview

TAL 15000 CL 60000 T 2280 CMT 6560 DS VAR. eco available in real-time.
Inlay Assembly Converting IC Module Prod... l§ Smart Card Pro... l§ Die Sorting .

DummyLot DummyLot DummyLot DummyLot

PalaMax default = PalaMax default - PalaMax default . PalaMax default - L I nstant VI SI bl I Ity: CO m pact State

— — : — — overview with Key Performance

DS MERLIN DS Merlin DS Falcon DS Laser SCP 1500 SCP 4000 Indicators (KP |) such as:

Die Sorting Die Sorting Die Sorting Die Sorting Card Perso Card Perso
DummyLot Job03 Job01 DummyLot - DummyLot

PalaMax default Reciped1 PalaMax default PalaMax default - PalaMax default PalaMax default . | | O E E (Ove ral | Eq u | p m e nt

85.2 : . 0.0 : Effectiveness)

CMP 2020 CMFB 2500 IDENT. 6000 C.MAIL 3000 @ SCP 60 Yield

Plug Punch Implanter ID Perso Card Mail Card Perso
DummyLot DummyLot DummyLot Job01 Job01
PalaMax default PalaMax default PalaMax default PalaMax default PalaMax default Pe rfO rm an Ce

98.4 98.4 93.4 0.9 Availability

SCP 801 SCP 6000 CHS 6001 CP 2021
Card Perso Card Perso Card Stamp Card Punch ID Perso

Administration

© 2018 Mishibauer GmbH & Co. KG 11:16:16 AM
1430
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Demo — Walkthrough I
Factory Overview JA | Muhihauer

PalaMax

Factory Overview:
DICL 5000 ~ Displays all connected machines in

Implanter

particular card features.
Each card shows:

Floor > Overview

TAL 15000 CL 60000 T 2280 CMT 6560 DS VAR. eco

Inlay Assembly | Converting IC Module Prod... § Smart Card Pro... l§ Die Sorting | I Machine name
g:l?ﬂ:;%‘efaukt :J;l‘:;:;::)\_rf‘;!"duh g:ln;m::‘;tefaun E:{:m::?j:afau\t ] M aC h i n e typ e
75.2 80.2 £ 90.2 85.2
]
D_S MEBLIN D_S Me[lin D_S Falqon D_S Las_er SCP 1500 SCP 4000 Loaded LOt
DDuln?mSyg’:tmg gltfmSomng ?ﬂlh%Sortmg gjln?msygztmg Eard Perso ggrgyLPoFrso - L oa d e d R e Ci p e

PalaMax default Recipe01 PalaMax default PalaMax default PalaMax default PalaMax default
o

85.2 ) 4 0.0

CMP 2020 CMFB 2500 IDENT. 6000 C.MAIL 3000 @ SCP 60

Plug Punch Implanter ID Perso Card Mail Card Perso
DummyLot DummyLot DummyLot Job01 Job01
PalaMax default PalaMax default PalaMax default PalaMax default PalaMax default

ofE [ o

98.4 98.4 93.4 0.9
SCP 801 SCP 6000 CHS 6001 CP 2021

Card Perso Card Perso Card Stamp Card Punch ID Perso

© 2018 Mishibauer GmbH & Co. KG
1430
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Demo — Walkthrough
Factory Overview it

PalaMax

Factory Overview:
DICL 5000 - The background color of a particular

Implanter

card indicates the machine state:

VID_CONN_FORCE.xml

Floor > Overview

Production Plan

it T TAL 15000 CL 60000 TI1 2280 CMT 6560 DS VAR. eco
Inlay Assembly Converting IC Module Prod... l§ Smart Card Pro... l§ Die Sorting

DummyLot DummyLot DummyLot DummyLot STOP
Reporting PalaMax default PalaMax default PalaMax default PalaMax default

75.2 80.2 : 90.2 85.2 DLE

DS MERLIN DS Merlin DS Falcon DS Laser SCP 1500 SCP 4000

Die Sorting Die Sorting Die Sorting Die Sorting Card Perso Card Perso ERROR
DummyLot Job03 Job01 DummyLot - DummyLot
PalaMax default Recipe01 PalaMax default PalaMax default PalaMax default PalaMax default

o

85.2 ) 4 0.0 i SERVICE

CMP 2020 CMFB 2500 IDENT. 6000 C.MAIL 3000 @& SCP 60 . OFF

Plug Punch Implanter ID Perso Card Mail Card Perso

DummyLot DummyLot DummyLot Job01 Job01

PalaMax default PalaMax default PalaMax default PalaMax default PalaMax default
o o o

98.4 98.4 93.4 0.9

SCP 801 SCP 6000 CHS 6001 CP 2021
Card Perso Card Perso Card Stamp Card Punch ID Perso

© 2018 Mishibauer GmbH & Co. KG
1430

RUNNING

Administration
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Demo — Walkthrough

' Miilaila
Factory Overview M Miihihamer

PalaMax

Factory Overview:

Floor > Overview

DICL 5000 - Acard's right lower corner visualizes
"“"'a"‘“' a Key Performance Indicator (KPI)
such as the Overall Equipment
B N BT ICES  Srectveness (OEE)
752 802 : 202 2¥ | The KPI is optically highlighted
Diasortng [ Desoring  [Diesorina  [viesomms  fowaress | caraperso depending on its value. E.g.:

DummyLot Job03 Job01 DummyLot DummyLot
PalaMax default Recipe01 PalaMax default PalaMax default PalaMax default PalaMax default
o

85.2 ) 4 0.0

CMP 2020 CMFB 2500 IDENT. 6000 C.MAIL 3000 @ SCP 60

Plug Punch Implanter ID Perso Card Mail Card Perso
DummyLot DummyLot DummyLot Job01 Job01
PalaMax default PalaMax default PalaMax default PalaMax default PalaMax default

ofE [ o

98.4 98.4 93.4 0.9

SCP 801 SCP 6000 CHS 6001 CP 2021
Card Perso Card Perso Card Stamp Card Punch ID Perso

© 2018 Mishibauer GmbH & Co. KG 11:16:16 AM
1430

11/9/2018 Muhlbauer Group 19



Demo — Walkthrough

Filter machine list — Select View ,Demo* | BlorTach Inewenn

Filter

Machine Filter 9

GROUP VIEW

QO card

T 3

O rfid

Time Filter

0000000000 ®

For demo purposes: Select machine
view “Demo”:

1. Select From Header the “Filter” dialog
2. Inthe dialog select the “View" tab

3. Select machine view “Demo”

Last Day

Last Week

Last Month

Last Year

Last Production Day
Last Production Week
Last Production Month
Last Production Year
Current Shift

Last Shift

Custom

View by machine group,
machine view, last day,
week, month, production
day, production week,
production month, shift

CANGEL or free custom filter.

11/9/2018 Muhlbauer Group 20



Demo — Walkthrough
Machines Overview o | Bt rech inmemetoral

Menu — Machines:
Vachines > Live (Filter for machines and time does apply)
1. Live: Displays real time information

:t: 2 g::'m'erf’om i§0m9f|in 2. Statistics: Displays historical data
@ 3. Remote: Remote connection
Tace 5 4. List: Machine List
. . . . 5. Trace: Visualization of reject reasons
Recipe Recipe01 Recipe Recipe01
UPH 3,240 UPH 19,440
et ot || Gomitns e

11/9/2018 Muhlbauer Group 21



Demo — Walkthrough
Machines Live o | Bt rech inmemetoral

Menu — Machines Live:
(Filter for machines and time does apply)

Machines > Live

o 1. Machine name
CMI 5001 @ DS Merlin 2. Machine type
Remote . .
et e 2 3. Visualization of selected KPI
Trace OEE e DEE 4 Loaded JOb
Job Juh039 Job Job01 5. Loaded ReC|pe
, . , ‘ 6. Current Throughput / Units per Hour
Recipe ecipe01 6 Recipe Recipe01
(UPH)
UPH 3200@) v 19,440 ) ] .
7. Ratio Good Units to Bad Units for last
20 = " job

_ 8. Machine state and state duration

11/9/2018 Muhlbauer Group 22



Demo — Walkthrough
Machine Live " | Figh Tech Intermational

PalaMax — RO« 00 a . .
Machine Live:

OEE Caleulation Real time calculation of KPlIs. Current Job : Get real Ume KPls at a glance!

T:;c‘l:n::d units ( 156,000 ) — :‘jj’ Job02 ™ O E E
: . = = Yield: number of units coming
-2 Used Recipe out of a process/number of units

going into the process

. = Performance: compares actual
Machine Info Totals . .
Last Messages " time nee_ded and what time was
ey || N : needed in the past, for the same

203 = Dawn time 4194:26:40

o product with the same machine

DS Meriin

Operstor Peter

00:41:40 ERROR

Seheduled time ( 08:56:50 ) deal cycle time 180 ms
07:53:46 01:03:04
Opesating time. Unproductive time

DS Meriin

KPls
hd ERROR Waferchanger Please change the wafer manually  7/16/18 9:15 AM . .y . 5
-« = Availability: equipment’s
ERROR AutoOutputReelChanger 1 Module restore after open 7/16/189:15 AM
o functioning time vs. unproductive
ERROR Wafertable Zoam Camera Error during 7/16/18 915 AM MTEF 07:53:46 g ) p
Initlalization

time

2555:33:20

Review issues in real time and
fix them immediately.
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Demo — Walkthrough
Machine Statistics W5 | Brotvrech imemetioral

PalaMax

mams Machine Statistics:
* Visualizes historical machine data:

achines > Statistics > CMI 5001

Performance ) A Unit Counter )
4) o [T S | = Performance Indicators (OEE,
o Yield, Performance, Availability)
M o N - = Timeline views of the machine
——— states, loaded recipes respectively
Machine Timeline Chip Test _ jobs and Operators
= = Unit counters for the whole
v machine as well as for each
3:00 PM 6:00 PM 9:00 PM 7/10/18 3:00 AM 6:00 AM 9:00 AM 12:00 PM MaChine ErrOrS maChine mOdUIe
E h. i Top 5 H
trvaecrlzletdmg 15 ine State Distribution Coukt vt suiteh o _ " MaChIne errors
macline = I View the rfor eport
states, sobtiander, no more .. | and see the TOP 5

operators, ) Machine-Counter show the good and bad
sxmmsnecnst 1 njts produced as well as the error
distribution across the different stations.

: SRR "W errorsimmediately.
lots, recipes

11/9/2018 Muhlbauer Group 24



Demo — Walkthrough
Machine Trace " | High Tech Intemational

= 5 0O = a0 2

- Machine Trace:
- = Detailed reporting tools

\ = Drill-down analysis
e e e = |dentify reject reasons and their

root causes
Improve production flow

Amount Rejects

1,500 |

S, 1,000 |f

View Top reject reasons
and their distribution over
time + machine time line
including recipes, jobs

m and operators.

10:00 AM 11:00 AM 12:00 PM 1:00 PM 2:00 PM 3:00PM 4:00 PM 5:QCERGLN 6:00 PM 7:00 PM 8:00PM 9:00 PM

(]
Time (Jul 15, 2018 9:50:00 am - Jul 15, 2018 9:59:00 pm)
Machine Timeline
Recipes

Jobs

11/9/2018 Muhlbauer Group 25



Demo — Walkthrough

Machines Remote

High Tech International

Machines > Remote

Remote control of machines:
= Establish a remote connection within the

Statistics

browser to a particular machine

CMI 5001 DS Merlin = Direct access to all machines from one
Implanter Die Sorting Central place
= Serve more machines with one operator
Machine control Vision Machine control WVision Only 9 Improve Staff eﬁeCtIveneSS

Remote key switch on machine to permit
remote operation is SEMI and CE
conform

Operate machines on the shop floor
remotely from a control center. This first
No additional software necessary: step _shop floor automation reduces staff
Access machines from a central requirements on the shop floor.

station within your web browser.
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Demo — Walkthrough
Reporting " | High Tech Intemational

Reports are
automatically Stay informed with automatic

distritli)uted‘land : generated reports and

sen.t y mail or - - e . notifications:

available for later p e s _ _

download. * = Tailor reports to display what you
. want and need

.= Create custom reports

- = Create and upload your custom
: templates with Microsoft Excel

Configure PalaMax with your
schedules, notifications, alerts
S CELEECIN and recipients lists

on your requirements:

your template, your
machine selection,
your defined time of
creation.

Reports

palamax@mushlbauerde

Machines State-Distribution

11/9/2018 Muhlbauer Group 27



PalaMax EaSzanslazaYeslliN=s M| MiinIbauer

Total Process Transparency

PalaMax.Trace
Trace your product through the entire production process.

= Allows the comparison of manufacturing runs between each other
= Detect and define reasons for production faults

PalaMax.Maintain
Manages the maintenance tasks on the shop floor. The aim is to switch a process from
random stoppages to scheduled and preventive maintenance.

= Enables planning of production down times in a deterministic manner
= Supports the maintenance planning and execution to be more efficient

11/9/2018 Muhlbauer Group 28



PalaMax BESEUE=EYe]ININ=S 0| MiihIbaser

Total Process Transparency

PalaMax.Cost
Collects process timings and allocates machine cost to generate unit cost.

= Enables profit from a tighter cost control
= Makes your production more profitable.

PalaMax.Recipe

Manages recipes and their versions, enables production engineering to prepare and test a
repeatable factory set up. Factories can switch between products within a matter of minutes.
PalaMax.Recipe can set up verification systems in a repeatable manner, providing comparable
quality performance indicators.

= Ensures the repeatability of produced and qualified qualities
= Makes production more comprehensible & specific
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@ PalaMax M MiihIbamer

Total Process Transparency High Tech International

TRANSPARENCY OF YOUR PRODUCTION

= Better data: automatically, accurate and unbiased data collection

= Monitor real-time performance and generate real time production statistics
= Analyze OEE and KPI data in Real Time

= Continuous visualization allows fast reaction

= Historical data analysis

= Active system supports you with notifications and reports

= Runs everywhere: The responsive user interface design allows the usage on any chose device
= Run more units but save rejects and money

= Easy to configure, easy to use, easy to leverage

= Data collection from the shop floor of Mihlbauer and 3rd party equipment

For more information visit
www.muehlbauer.de

and get in contact with us
palamax@muehlbauer.de
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http://www.muehlbauer.de/
mailto:palamax@muehlbauer.de

High Tech International

MUHLBAUER GROUP
Josef-Muhlbauer-Platz 1
93426 Roding

Phone: +49 9461 952 0
Fax: +49 9461 952 1101
Mail: info@muehlbauer.de
Web: www.muehlbauer.de




