CASE STUDY

EVENT-DRIVEN DISPATCHING

A Winning Strategy:
Integrate and Automate to
Optimize and Visualize \

A global leader in semiconductor component
manufacturing was ready to take the next step
in its quest to digitally transform its factory.
Partnering with SYSTEMA, this manufacturer set
its sights high — and integrated an automated,
real-time dispatcher into its newly optimized
production control system.
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An Industry Challenge -
Meeting Increased
Demand and Production
Complexity in a Mature,
24x7 Semiconductor Fab

Semiconductors are among the most complex
devices manufactured today. Today’s largest
companies are manufacturing almost 100 bil-
lion devices annually while managing 10,000+
product types. With rapidly changing demand
and innovation cycles, and an ever-increasing
product mix, managing these complicated
production processes within a highly dynamic
environment presents significant challenges.

The long manufacturing history of many semi-
conductor industry leaders means that their
factories have been in operation for decades -
some over 50 years. In a mature facility, simply
expanding a factory’s footprint (more space,
more tools, etc.) to meet increasing demand
and production complexity can be problematic
due to physical constraints. In these cases, au-
tomation is often the key to improving factory
performance.

This was exactly the challenge SYSTEMA was
tapped to overcome.
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SYSTEMA's Challenge -
How to Increase
Utilization through
Digital Transformation

This 24 x7 factory
manufactures 3 5|gn|cant

KBRS

Having grown organically over many decades,
the manufacturer’s factory faced both physical
and technological challenges. Low ceilings and
space constraints made realization of auto-
mated transport extremely complicated as well
as adding additional tools costly and time-
consuming.

Legacy IT systems and manufacturing staff
separated across several buildings had led to
locally optimized work areas and a fragmented
system architecture. The existing manufactur-
ing environment had been pushed to the limit.
The manufacturer knew their production equip-
ment still had capacity, but their IT systems
were holding them back.
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The Game Plan-
Collaborate to Integrate
and Automate

This industry leader knew that a successful
digital transformation meant change for people
as well as processes and systems. So their first
step was to find a partner with both the neces-
sary automation expertise and a long history of
managing complex requirements and organiza-
tional change. The search led to SYSTEMA and
its proven event-driven dispatching solution
(EDDi).

Once the right partner was found, a game plan
rapidly developed into an exciting, no-holds-
barred project to increase utilization by opti-
mizing material flow through the deployment
of a real-time, automated dispatcher. Given the
fab’s long history, its homegrown MES would
have to be adapted to meet the requirements
of a flexible, dynamic dispatching system, and
other paper-based processes and institutional
knowledge would have to be dissected and
automated along the way.
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For phase one, SYSTEMA and the manufacturer
decided to optimize material flow for batch
processing in the Furnace production area.
Once proven successful, the team would move
systematically through other work areas.

Furnace is one of the fab’s most critical produc-
tion area. It requires a long run-time, and the
right quantities of material must be available to
optimize its batch runs and avoid bottlenecks.

The location and suboptimal lot-processing order

of pre-Furnace cleaning tools (light blue) often caused
timing delays and starvation in the Furnace work

area (orange).

Furnace often experienced timer issues (for
oxidation prevention) while waiting to complete
batches and resorted to processing single lots
at a time to get hot lots quickly through the
work area. This was largely due to issues in the
pre-Furnace cleaning work area.

Processing incomplete batches in Furnace
was impacting capacity utilization throughout
the fab.
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— MICHAEL JORDAN

The Solution-Playing the Long Game
Instead of Chasing the Quick Win

The manufacturer hoped that deploying a new material dispatch system
would be a quick win to increase fab utilization. They had long outgrown
their internally developed system and needed capabilities it couldn’t pro-
vide such as real-time updates, sophisticated rules-based material rout-
ing and instantly updated dispatch lists in the hands of their operators.
SYSTEMA's EDDi was a star player in the ultimate solution, but it was a
focus on the long game that made this project such a success.

SYSTEMA helped this industry leader step back, deep dive, and envision
a new, automated way of running the factory — one that optimized over-
all material flow throughout the entire fab. This focus on the long game
meant that sometimes plans were challenged and changed. Instead
of driving down WIP, shelves were installed in bottleneck areas so that
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EDDi compliance monitoring allowed identification
and resolution of “hidden factory” issues that helped
optimize fab material flow. Non-compliance at bottle-
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neck tools, such as Furnace, was often elevated due
to pressure on operators to deliver hot lots.

tools could run 24 x7 without idling. To better track WIP, fab infrastruc-
ture upgrades, including a centralized wafer-box tracking system, were
deployed. The long game meant data were integrated and architecture
simplified instead of adding new systems or silos. The long game meant
deeply engaging with operators and production staff to eliminate “hidden
factory” operations and continuously refine material-routing rules.



CASE STUDY: EVENT-DRIVEN DISPATCHING

Planning list Furnace & FSI

1 Dispatcher Client (15.0)
Datei | Ansicht _Hife

FURNACE

[ Fapview | & H 5 = O || Dispatch| £ Planung| < Rustzustand| § Quergucker

Prioriy Aufrag | Menge | Standort Batchld | Batch Tool | Rezept | Prozessschif Text2 Magliche Anlagen
1 UngeplantEil WIYKD2 25 LERPCH-B-AL PCLOS Prog: PRGOVAS x
Fusion 2 Fanrtgeplant W8K260 25 LEROFEN-AA2 | 30087 | 2CTMHS | PCL7 X
implant 3 Fahrigeplant WBKCY0 | 25 LEMM-3FSI-108 Jferig | 30088 2CTMHS | PCL17 | X
LAMOX - Matrix [« __Fanrtgeplant W7FDRO_25 LE-RFSI-D-C1 30103 2CTMHS _ PCL17_Prog: PRGIVA-S X
LAMPoly - P5000 5 | Teiffahrtverugbar  W8J9G0 25 | LE-R-OFEN-A2 PGL17 | X
bﬁ:?zs“”“ 6 Telffahtvergoar  WBJXY0 25 LERFLEXAEB3 PCL17 | Prog: PRGOVA-S x
et 7 Telffahtvertgbar  WeKSPO 25 LERFLEXAGC2 PCL17 | Prog:PRGOVA-S x
JegaSonic 8 Telffahrtverugbar  WBKSTO 25 LERFSI-DC2 PCL17 | Prog: PRGOVA-8 x
Messen 9 AndereAnlage geplant WBJMPO 25 LEM.3FSIM08 fetig 30062 1CTMES | PCLI7 X
Novellus 10 | AndereAniage geplant W8JRKO | 25 | LE-R-OFEN-AA3 | 30062 | 1CTMES | PCL7 X
FEN 11 AndereAnlage geplant WBJTO0 |25 | N3WKAR2S ferlig 30043 | CEN3U4 | PCLOS | X
Aucl 12 | AndereAnlage geplant WSHGFO 25 | N3MKAR26 fetig | 30042 | CEN3US | PCLOG X
L 13 AndereAnlage geplant W8J0X0 25 N3M-KAR26 ferttig | 30043 CEN3U4 | PCLOG X
[ Ofen 5 (+ 14 | AndereAnlage geplant WSKEMO | 25 | N3MKAR26 fetig 30001 | CEN3U4 | PCLA7 X
E]g:en:l' 15 | AndereAniage geplant WBKANO 25  N3MKAR26 - | 30086 | CEN3U4 | PCL17 | Prog:PRGIV4- X
EC,JIEN“ 16 | Anderes Gebaude  W8K1B0 | 25 N3-R-FSI-A-A3 PCL17 | Prog: PRGOVA-8 X
Pt 17| Anderes Gebaude | W8JoPO |25 | N3WKARZS - PCLOS | Prog PRGOVA X
E Ofen 86 (+ 18 Anderes Gebaude  WBJOVO |25 NIMKAR2G - PCLOS | Prog: PRGOVA-S x
Ofen C1 (+ 19 | Anderes Gebiude  WBINO 25 N3MKAR2G - PCLOS | Prog: PRGOVAS X
B l
[ Ofen C2 (+ 20 | Gespertt WOKB) 15 LE-P-OFEN-RP PCL13 | X
[ Ofen 5 (+ 21| Gespert WSDR70 18 N3ROFENF-C3 PCL17 | X
[ ofen s (+ 22 | Gespert WB8F480 | 25 LE-P-StopEng PCL17 | Prog: PRGOV4-8 X
5 Ofen D5 (+
[ Ofen D5 (=
E Ofen E5 (-
 Ofen E6 (+
B Ofen E7 (+
[ Ofen H5 (+)
[ Ofen Hs (-
E Ofen H7 (=
4 Dispatcher Client (150)
Datei Ansicht _Hilfe
[ Faoview| [ & @ B = O ||2) Dispaten| 2 Planung| © Rustustand| & Quergucker
Priority Aufirag  Typ Rezept Standort Eilt(Kez) | Batch Id | Baich Tool | Stufe
1 Reseniert WBIRVO | BPANG030 KURZDIPREI LERFSIBA3 30102 6END70 2518
[ eeen WirDRO BBC422 PROOVAS TERTSIDOT B 0105 20T
[ Fsit04 3 StandardnichtOfen WBKXV0 | BE024NE2C XDSMITDP LE-T-Wagen-26 1155
[ Fsi 105 4 StandardnichtOfen | WBAL33 | 7XC780-50H KURZDIP-RE! LERFSI-A-B3 1957
5 StandardnichtOfen WBAAMO 8TSVOZIUSK1  PS-LACKENTFERNEN LE-P-OFEN-RP 1730
6 StandardnichtOfen WeHV20 | 8BC33740Z3 XDSMITOP LERFSICD3 2755
7 StandardnichtOfen WEDNHD 8BC54822 XDSMITDP LERFSIABS 2755
8 StandardnichtOfen WEHNYO  8BC33740Z3 STRIP-REI LERPCH-D-D5 2605
9 froten WaF200  BTS02P101A VOROFEN LEP-OFEN-RP 1 2005
10 fir Ofen WIYKD2  BMH3906Z1 PRCOVAS LERPCIBAS 1 1830
11 furofen WBH4T0  8BZA402GD. PRGOVAS LERFSIDC3 1 2005
12 furofen WINBSD | BESVSFIBWCPSS | LACK-LANG LE-TWagen-27 1270
13 furofen W8B3X0 | BBZXB5CTV0 STRIP-REI LERFSIDE2 2005
14 furofen WBEPMO | BEO1BH1E STRIP-REI LER FLEXINP-C2 1905
15 fir Ofen WSDFTO | 8BASTED VOROFEN LER FLEXINPE2 1430
16 fur Ofen WEHBAD | 8BAS4410GT VOROFEN 1430
17 furofen WaCL0 | 8BZA402GD PRGOVAS 2005
18 fur Ofen WBH1LO | 8T5VSSBGD VOROFEN LERFLEXCAS 1505
19 furofen WaHge1 | 8BZXB5C30V STRIP-REI LETWagen-26 1305
20 fir Ofen WBCIXD | BE24VWVIBZ1 STRIP-REI LERFSI-DB4 1905
21 furofen WeHG81 | 8BZXB5C30V KURZDIP-REI LERFSICE 1330
22 furofen WaIDJ0 | 8BSR16Z1 PRGOVAS LERFSICE2 1430
23 furOfen Was381 | 8TL43102A STRIP-REI LETWagen-27 1905
24 furoOfen WasD11 | 8TL43102A STRIP-REI LETWagen-27 1905
25 fir Ofen WBLOF0 | 8BAS3215GD STRIP-REI LERFSIAF2 1205
26 fir Ofen WBL3AD | 8BAT165D STRIP-REI LERFS-C-B2 1205
27 furOfen WBKADD | 8BC3272573 STRIP-REI LERFLEXAA2 1405
28 fur Ofen WBHY40 | 8PSTON045S VOROFEN LER FLEXINPD4 1430
29 furofen WBHYS0 | 8PSTON045S VOROFEN LER FLEXMPF5 1430

For the win: Lot dispatch order for pre-processing

cleaning area (below) is now based on the priorities and
requirements (e.g. batching) of downstream work areas
like Furnace (above) as well as other areas.

uoljentasal

For the Win-A Fab-Wide Automated
Production Control System

In the end, the team created a fully automated production control solution
able to manage all the new and modified processing rules and capabilities
the fab needed to optimize material process flow. They deployed a fab-
wide dispatching system providing rules-driven, real-time dispatch lists,
and fully integrated it with the manufacturer's updated MES now able to
handle a flexible, dynamic production environment; its new operator GUI;
and its upgraded fab infrastructure.

A win that substantially changed how one industry leader runs its entire fab.
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Number of re-cleaning events

N Re-cleaning before Furnace

Improvements such as a decrease
in timer issues lead to increased
factory utilization. The number

of lots that exceeded an oxidization
timer and required a second clean-
ing before Furnace processing
were tracked for a full year prior

to project start (light blue) and
after deployment of the real-time

A\ 4

dispatcher (EDDi, orange).

Weeks

Final Stats—Optimization
and Visualization Deliver
Digital Transformation

Together, SYSTEMA adapted and optimized
how the manufacturer operates its factory.
Substantial gains in capacity utilization were
made both within the Furnace area and through-
out the fab. Along the way, employee engage-
ment and workload were also transformed,
eliminating common questions such as “What

should I run next?” or “Where is my material?”
Now operators and production staff have the
tools they need to proactively and quickly re-
solve shop-floor delays, freeing up time to work
on more value-added activities — like continu-
ing to drive the digital transformation of their
20th century factory.

100%

Increase in
Furnace runs at
maximum capacity

642

Reduction in on-hold
wafers in Furnace

>90%

Operator compliance
in Furnace

17%
Increase in overall

factory capacity utilization
(wafers per run)

2

Project length
in years
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Future Game Plan-Continue to
Integrate and Automate for the Next
Digital-Transformation Win

Industry leaders understand that they must continuously innovate and
improve operations to stay ahead of the competition and that digitization
delivers a strong ROI.

Together with SYSTEMA, the fab continues to focus on increasing capac-
ity utilization and operational efficiency through extending its production
control system. Roll-out of an RFID tracking system is currently underway.

What's next for this industry leader? Under consideration are plans for
introducing scheduling algorithms that will further optimize material flow
as well as real-time reporting and analytics to the shop floor. All of that
already designed for being used also on handhelds and tablets in the
future.

Once again, the Furnace production work area will pilot solutions, bringing
this digitization story full circle — this time with a team that has already
honed its knowledge and experience in the automation game. The odds
of another win are definitely in their favor!

Questions about SYSTEMA Dispatching Solutions? I/ SYSTEMA
Please feel free to ask a specialist at contact@systema.com

Art of Automation

or visit us on the web at:
SYSTEMA Systementwicklung

systema.com/event-driven-dispatching Dipl.-Inf. Manfred Austen GmbH


mailto:contact@systema.com
https://www.systema.com/event-driven-dispatching

