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Manufacturing Execution System in a High Performance
Pilot Cell Production
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HJT Technology
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the perfect combination
MES + Metrology
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= Heterojunction Cell Pilot Line

= MES

= Metrology

= User Storys

= Summary
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HJT Technology — Cell Pilot Line
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HJT Technology — Manufacturing Execution System
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HJT Technology — MES S ==

Manual input level

» System Setup: Functionality up to logistical control level
= Cell Pilot Line — Virtual Wafer Tracking = Carrier based with RFID
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Production control & monitoring
realtime monitoring and instant messaging
(SEMI E10, Yield, Throughput, ...)




HJT Technology — MES ol —————
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= Features: LR
— Online SPC T T - I oo

Rule violations announced by instant messa'g"i«hg
(e-mail, logbook, entries)
— Scheduled Reporting

Using your predefined report filters the system creates an
report and sends e.g: scheduled e-mails

— Web Dashboards

HTMLS5/CSS3 based with responsive design for
e.g. PC, Smartphone and Tablet and all operation systems

-10-23

— Tracking based reports



HJT Technology — MES
Tracking based reporting > Traymaps/Heatmaps

» Usage of the trackinginformation of wafers or cells
to plot electrical results or parameters by its
processing position
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Example 1- Tracking & Cell-Efficiency

» Challenges and Opportunities of virtual wafertracking
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Example 1- Tracking & Cell-Efficiency

= Usage of the opportunities of the MES system (e.g.: the cockpit) === ==
Trend of Efficiency [%%] (normalized) =SNG O 5
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= Trend over the year:
— Tracking ~90%
— Improve GridTouch measured Efficiency (Median of Produc ion)@

— Improve the Average Cell-Efficiency
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Example 2— Monitoring of PVD Magnetron Lifecycle

= QObservation: Color measurement is high sensetive to PVD process

= Question: When is the end of lifetime of PVD targets without yield

loss and maximum usage?

= |nline color measurement of cells in the Hennecke Celltester '
— Monitoring of cellcolor with L,a,b — Colorspace

= Tracking of
— PVD-Target lifetime
— Trayinformation

Lab-Colorspace

L=Lightness
g (0 bis 100)
- Ce”pOSItlon a= red — green axis

(127 bis +127)

= Combination in MES System b= blue - yellow ais

(-127 bis +127)




Example 2— Monitoring of PVD Magnetron Lifecycle

Monitoring of PVD Magnetrons Lifetime

« Sputtered power applied to the
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Example 2— Monitoring of PVD Magnetron Lifecycle

Monitoring of PVD Magnetrons Lifetime

« Sputtered power applied to the

target = value lifetime in [kWh] -
* Mapping of CTS _|sc & Color_L
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Example 2— Monitoring of PVD Magnetron Lifecycle

= Result: combinated monitoring of machine and substrate values

Z 3

9,197

9,224 9,229

9,218|

9,248 9,254]

9,263

9,218|

9,252| 9,263

9,264

9,244

9,219

9,243 9,261

9,257|

9,238|

before the electrical vield is influenced.

+ FabEagle,. =+

Inline -Color

5,6
5.4
5,2
5.0
43
4.6

4,4

Trend of Color L over Lifetime of the Targets

6.000

5.000

4.000

3.000

2.000

MagnetronLifetime
Median of Walue Color_I

Standarddeviation of Color L over Pcyw of the PVD Trays
0,4 o
6.000 MagnetronLifetime

0.4

0,2

0,2

0,1

0,0

— Stdev of Walue Color_L

4.000

4.000

3.000

2.000

FWD_MOMATTAG



Example 3— Monitoring of PECVD Y
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Observation: EL measurement shows characteristic signatures for
certain problems p—=r—

= Tracking of
— Trayinformation PECVD
— Cellposition
— EL-Pictures

= Combination in MES System



Example 3— Monitoring of PECVD

= Result: combinated monitoring of machine and substrate values
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» Pitcturemapping of EL Images to get the Possibility to use the 2D
Information of the EL-Picture

..............

TCOENEDETD - B
« Wafer loss on Automation Gripper
« Mispositioning of wafers with Automation (sensor and settingproblem)
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Summary S

* Improvement of Median and Average Efficiency with the Fabeagle MES
» Implementation of Cockpit Items and Usage of Instant Messaging for Yield improvement
« Generation of Traymaps based on tracking related Information

« Combination with Inline Metrology enables to monitor processes and equipment with the
chance for yield improvement due to more sensetive control

» Automatically generated Picturemaps enable to use 2D information

PV Days, Fraunhofer CSP, Halle 19
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«Yourtaskis notto foresee the future,

butto enableit!»
Antoine de Saint-Exupéry

Meyer Burger Germany
An der Baumschule 6-8
09337 Hohenstein-Ernstthal

"G‘ermany\‘

Thank you!




