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Send them in via the Q&A tab. (3 We aim to
answer as many as we can today!

You can also let us know of any tech problems
there.

We'll let you know by email where to find it
and the slide deck, so you can re-watch it at
your convenience. §§) @
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PV customers of Kontron AIS

Value of data and software today

PV Trends and their significance for software
MES functions that are needed today

A look at MES practice
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Kontron AIS — PV and Solar Customers kontron

Kontron AIS GmbH
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Value of data and software today kontron

Kontron AIS GmbH

» Big data sets enable detecting small
process dependencies

» Data analysis improve quality and
throughput

» Identify maintenance needs early to
avoid downtime

» Personalised visualization of equipment
data for improved workflow

Secure quality. Improve processes. Save costs. 5



PV trends and their significance for software kontron

1. Factor production complexity Kontron AIS GmbH
> Increasing complexity causes extensive data sets Cell products: cell technologies
which need to be analyzed (Source: VDMA, ITRPV 2023)
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PV trends and their significance for software kontron

2. Factor production capacity Kontron AlS GmbH
» Data volumes increase proportionally to Trend for production sites capacity
production volumes (Source: VDMA, ITRPV 2023)
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» With higher throughput per factory, the risks 90%
increase (e.g., cost of downtime) 80%
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PV trends and their significance for software kontron

3. Factor maintenance and uptime

» High-cost pressure requires preparation of
planned and unplanned downtime

» Information on handling complex equipment
must be available immediately

» Support through digital documentation of
equipment data and maintenance to optimize
service calls

Kontron AIS GmbH

Cell products: cell production tool throughputs
(Source: VDMA, ITRPV 2023)
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MES functions that are needed today kontron

Solution Kontron AIS GmbH

£

Increased transparency Traceability Production control

> Online Process Visualization > Material and Carrier

Y4

Order Management

> Manufacturing Visualization Tracking & Interlock »  Workflow Management
> Trends / Reporting > Inspection and Rework > Maintenance Management
»  Logbook / Machine Log > Quality Data Acquisition ,  Opline-SPC

> Long-term Archiving »  Event Manager

Secure quality. Improve processes. Save costs. 10



MES functions that are needed today
Solution Integration {l

© rovcegeris

ERP System

PLC/SCADA SECS/GEM, PV02
Integration Layer @ FabEagle®Connect S e
MQTT

fe
=

: Measurement Operator
Machin f<e) FabEagle®.C Transport System
SEHNES Equipment POt Y Workstation
Secure quality. Improve processes. Save costs. 11




MES functions that are needed today

Modules

=

o IEn Y4 )
Production Order Management Work Plans Recipe Management Production Material Tracking

Visualization Control
— — =
E
Machine and Production  Product Data Reporting & Archiving Operator User Management
Data Acquisition Acquisition Online SPC Workstation

@ FabEagle®MES

@ FabEagle®MES

Secure quality. Improve processes. Save costs. 12



MES functions that are needed today

Blueprint for modern data architecture

> Event based
> Separation of storage and compute
> Automation over manual coding and processes

> Keep raw data in central place with potential storage
tiering

Hybrid solution of MES and Cloud
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Kontron AIS GmbH
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MES functions that are needed today

Cloud-enabled MES extensions

= EquipmentCloud® Portal
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0 EQO01 - DemoTool Plan
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£ "
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Kontron AIS GmbH

Moduls to support production:
> Monitoring

»  Maintenance

»  Documents

> Open Issues

> Knowledge Base

> Spare Parts

> Remote Assistance

14



MES functions that are needed today

Cloud-based maintenance management

= Maintenance
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kontron

Kontron AIS GmbH

Functions:

»  Maintenance calendar

> Cyclic, alarm or condition-based,
Process value-based

> Incremental counter maintenance

»  Integrated workflows with variable
parameters

Your benefit:

> Planning, documentation (link to
workflows) and reminder in one
tool

Secure quality. Improve processes. Save costs. 15



MES functions that are needed today kontron
Integration of Vision Al Hub Kontron AIS GmbH

» Image processing can be used as virtual (software)
measurement device
> Common data handling for process control and

reporting within MES .
Vision Al Hub

&

@ rovcogeis

n
B

Pre-trained networks:
Text Recognition (OCR)

ERP System

PLC/SCADA SECS/GEM, PV02
OPC UA CSV/XML
REST JSON

MarT

Vision Al Hub

Finding Objects Image Generation

Secure quality. Improve processes. Save costs. 16



MES functions that are needed today kontron

Connectivity overview Kontron AIS GmbH
3 = ==
= Pt e tand
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HMI & SCADA Big Data MES & ERP Database Historian
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OPC Server Application Sensors & Files
Database Devices
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A look at MES practice kontron

Webclient — Factory visualization Kontron AIS GmbH

E¥) FabEagle®MES Office Workstation O @rep @enus 2 Asaommsiatr > Transparency with Equipment
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3Schicht-Nachtschicht 17.8.2022 22:00 18.8.2022 6:00 T s
Produzierte Module der letzten Stunden
35
30 .z
25| . -
£ 20| B
3
ontron - c
| . - ‘
N I scrion
5
vas2 ! 08 H_
03:00 04:00 05:00 06:00 0700 08:00 09:00 10:00 11:00 12:00 13:00 14:00

Secure quality. Improve processes. Save costs. 19



A look at MES practice kontron

Webclient — Workplan view Kontron AIS GmbH
gﬂ} FQbEagIe@MES Office Workstation O @ Hep @enus & AISAdministrator N CO nflgu re you r WO rkflow gra p h |Ca | |y
i . > Use it as a template for product
oot variants
B = B e > Setup bill of material (BOM) for ERP
::::::; : X b Wafer Inspection po St| ng
sPC v - Deactivated Optional . .
* »  Select recipes and equipment
| ” ‘ | l | Eqmpl:f:: nspection 1 A pa ra m ete rS
| ! > Add documents for reference or
- work instructions
1 > Setup alternative material routes
based on state or process data of
! material
kontron _
> Configure rework loops to route

material back to previous work steps

Secure quality. Improve processes. Save costs. 20



A look at MES practice kontron

Webclient — Carriers and materials Kontron AIS GmbH

@) FobEagle®)VES ofice Worstaton sl > Filter carriers (containers)

. Home / Transport container
Fab Overview N Clear Reload - .
et > Manage materials and products
3 am Actions
Material A State
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Bin O TRO25 100 Cell processing Cell processing PSG Etching : Mixed
Process conainer RS Content and Data
Packaging lot O TRO24 100 Cell processing Cell processing PSG Etching [ Locked
ing li Container type
Locking llst TRO23 100 Cell processing Cell processing PSG Etching
Production order ~ Filter by container type -
e e O TRO22 100 Cell processing Cell processing PSG Etching
Container name
Production order O TRO21 100 Cell processing Cell processing PSG Etching Filtar by cantalnss
TR
Reports v
e . O TRO19 100 Cell proce| Masterdata
Material 3269 Container TRO23 Product Cell.Mono.Std Production Cell processing
Masterdata N O TRO18 100 Cell proce] number order
e v Work step PSG Etching Stot 100 Product Cell.Mono.Std Work pian Cell processing
O TROIT 100 Call procef
Material history
o TRO1G 100 Callprocey Material histor Materia M alues
< _—
O TRO15 100 Cell procef
[ Show only manual measurement values Data loaded at 5252023 405:53 P (3
O TRO3 100 Cell procef R
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Inspection mCrack 1 .
O TRO12 100 Cell proce| Smin, 405 - P TotalQuality 8,543
TotalQuality CellQuality 7434
O TRO11 100 Gell proce!
TotalQuality. CellQuality BrightSpot 6,317
kon t ron « B et ana = TotalQuality. CellQuality BrightSpot. Count 0.62145
R 3mi TotalQuality. CellQuality BrightSpot MaxArea 0.11077
of 26 selected min
V262 TotalQuality CellQuality BrightSpat MaxHeight 078891
TotalQuality. CellQuality. BrightSpot. MaxWidth 0.26653
TotalQuality. CellQuality BrightSpot TotalArea 0.69156
TotalQuality. CellQuality. DarkSpot 2,264
19min
TotalQuality. CellQuality. DarkSpot. Count 0.40986
TotalQuality. CellQuality. DarkSpot MaxArea 0.84294
TotalQuality. CellQuality. DarkSpot MaxHeight 0.67748 .

Secure quality. Improve processes. Save costs. 21




A look at MES practice kontron

Communication MES — Equipment Kontron AIS GmbH

@ FabEagle®MES

Material ID > Process data Process end

Accept/Reject Material ID

Process start > Process result
- s > Material data

Secure quality. Improve processes. Save costs. 22
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A look at MES practice

Benefits of virtual tracking in solar cell production

Material tracking and
solar cell efficiency
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A look at MES practice kontron
Solar cell and module production (sample project) Kontron AlS GmbH

> Over 1,000 equipment connected to FabEagle®MES to produce several 100,000 solar cells per day
> Real-time connection to ERP to track finished and semi-finished products

> Process and Equipment data acquisition with Online-SPC

> Material and carrier interlock

> Product Track & Trace

> Monitoring of equipment performance

Crystal Growing Cropping Wafering Solar Module

Secure quality. Improve processes. Save costs.



Benefits of MES modules kontron

Kontron AIS GmbH
Increased transparency Traceability Production control

> Reduce downtimes and > Improving product quality > Improving product quality by
troubleshooting to optimize by collecting material collecting material batches
production batches and process data and process data

> Motivate employees with > Rapid response time to > Rapid response time to
feedback on the production deviations by automated deviations by automated data
state data acquisition acquisition

25
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Kontron AIS GmbH

Our team, your questions.

Frank Tannhauser

Senior Sales Manager
Factory Automation

frank.tannhaeuser@kontron-ais.com
Kontron AIS GmbH

Robin Schubert

Product Manager
Factory Automation Kontron AIS GmbH

robin.schubert@kontron-ais.com Otto-Mohr-StraRe 6
Kontron AIS GmbH
01237 Dresden

www.kontron-ais.com
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© Kontron AIS GmbH. All rights reserved.

FabEagle®, ToolCommander®, FabLink® and EquipmentCloud® are registered trademarks of
Kontron AIS GmbH. Other product names and logos are trademarks of the respective owners.
The information provided in this document is for informational purposes only and not legally
binding. It has been carefully checked; however, no responsibility is assumed for any
inaccuracies. Technical modifications and errors reserved. Specifications are subject to
change without notice.
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The latest news

0512023 78538

p Al : German manufacturer unveils 10 kWh
i residential redox flow battery

N
-

by Sandra Enkhardt

Enphase launches new residential battery

by Anne Fischer




Coming up

Wednesday, 31 May 2023 Thursday, 1 June 2023
12:00 pm — 1:00 pm CEST, Berlin, Paris, Madrid 3:00 pm —4:00 pm BST, London
2:00 pm —3:00 pm Dubai 4:00 pm —5:00 pm CEST, Berlin, Paris, Madrid

The role of Al or not Al for fault

monitoring in prediction and
managing power and climate risk
maximizing returns: assessment in solar
Indian C&I segment plants:

in focus misconceptions and

facts

pv magazine

Many more to come!

In the next weeks, we will continuously
add further webinars with innovative
partners and the latest topics.

Check out our pv magazine Webinar
program at:

WWW.pv-magazine.com/webinars

Registration, downloads
& recordings are also be
found there.
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Editor
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