OpenApps 4.0 Development Kit

« Open architecture source code
« Customer applications supported
- Bidirectional data communication

« Universal interface connection to

IN DUSTRY multiple MES systems and protocols

An open architecture source code which provides customers and third parties
the capability of developing custom interfaces in support of Industry 4.0
initiatives and Manufacturing Execution Systems (MES).
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OpenApps 4.0 is
currently available
for MPM Printers,
Camalot Dispensers
and Vitronics Soltec
Reflow Ovens.

We are working

to extend this
capability to the
entire ITW EAE
portfolio.

While the OpenApps
Development Kit
allows you to create
your own custom
applications, many
customers have
contracted with
ITWEAE to develop
OpenApps for them.

ITWEAE's products
lead the industry for
factory integrations
and equipment
control. Most of our
equipment supports
industry standards
like CamX, SECS-
GEM and SMEMA.
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OpenApps 4.0

With OpenApps we offer connectivity from our equipment to customer’s MES

and other production systems. OpenApps is available as a development kit

for customers who want to develop their own applications for controlling our
equipment and managing information. Whether you need basic traceability of
your process or sophisticated monitoring and control of your production lines, our
machine connectivity can support your needs.

MES - Manufacturing Execution System Basic Functions

Verification: Verification of tools, material, production settings, and products match
the MES and ERP requirements.

Interlocking: This is when the MES system blocks production until all verification
requirements are met.

MES Control Layer: Makes decisions based on data received from both the
equipment and the ERP system.

Event Tracking: Machine events are reported to the MES system. (i.e. production
paused, wipe cycle, board completed)

Alarm Reporting: Machine alarms are reported to the MES system. (i.e. fiducial error,
production result failed, etc.)

Data Reporting: On board completed event, a data set from the machine is sent to
the MES system.

Process Program Management: The machine programs reside and are controlled
on the MES server and are sent to equipment when needed for production

Common Process Controls Available with Open Apps:

« Operator login validation and notification
« Send / Receive “recipe” for a panel/production cycle

« Identify materials in use. Decisions can be made at the MES whether
these are appropriate. Alert the operator if anything needs attention.

- Identify panel entering equipment
« Control product into and out of equipment

« Notification if panel is rejected or removed, including remote ability
to accept or reject a panel.

Collect data for each panel processed (i.e. Squeegee speed, pressure and direction;
paste type, temperature, stencil wiped, conveyor width)

Utilize intelligence from Automated Optical Inspection (AOI) equipment
to tune the process throughout the production cycle

- Reflow zone count, cell speed and temperature

- Bad marks locations, fiducial alignment score and
line inspection data from dispenser

« Nearly every operation performed on the equipment is made available
through the OpenApps interface.



MES Integrations Enabled by Open Apps

New factory automation efforts are coming to the forefront every year. With OpenApps connectivity, we have worked
with our customers to provide many of these connections and assist in creating custom solutions. With our own
industry experts, we can help customers understand how they can take advantage of what our equipment can provide
to streamline their production efforts.

CAMXx is an XML based communication standard from IPC which is designed specifically for the electronics assembly
industry. CAMx allows extensions to be added to standard messages making it flexible and easy to use. It only
provides one-way data out feed. CAMx is available for MPM Momentum Il printers, Centurion reflow, Electrovert
inline cleaners, and Electrovert wave soldering machines.

CFX is a new communications standard from IPC that is based on JSON message format using AMQP protocol.
This protocol integrates one-way commands and two-way events communication. CFX does not allow message
extensions making it less flexible than CAMx. It is currently available for MPM Momentum Il printers and Centurion
reflow machines.

SECS/GEM is widely adopted by the semiconductor industry and also used for SMT. SECS/GEM is currently available
for MPM Momentum Il and Edison printers, Centurion reflow, Electrovert inline cleaners, and Electrovert wave
soldering machines.

Nexim is a communications protocol for production automation with Fuji equipment. Nexim is available for MPM
Momentum Il printers, and Centurion reflow ovens.

PanaCim iLNB is an integrated line management system from Panasonic. OpenApps integration is available for MPM
Momentum Il and Edison printers, Camalot dispensers, and Centurion reflow.

Hermes OpenApps integration allows our equipment to contribute to this enhanced data gathering/sharing protocol
allowing customers to have equipment with a rich set of data for each to utilize and track within their processes.
Hermes is currently available for MPM Momentum Il and Edison printers, Camalot dispensers, and Centurion reflow.

Pulse OIC connection can be used to control operation of the equipment, load a specific recipe/process program,
start/stop operation, notify users of warnings and alarms which need their attention. Pulse is currently available for
Centurion reflow ovens.



OpenApps Packages for Printers and Dispensers

Camalot Dispensers

PauseDispenser is an OpenApp shipped with dispensers which allows you to pause the dispenser, send an alarm
message to the operator and send an Abort instruction to stop processing the current board. These are just some
example commands that are available from the OpenApp interface with the Benchmark for Dispensers software.
Beyond these there are many interfaces available to retrieve quite a number of details about the Dispenser’s
configuration and its current process and configuration.

MPM Printers
MPM printers are shipped with a standard set of OpenApps.

aMaintenance monitors boards printed at the machine and provides alerts on a variety of preventative maintenance
functions.

aSnapshot monitors user selectable machine alarms and works with the existing Snapshot utility, to automatically
trigger a snapshot when an alarm condition occurs. aSnapshot can also automatically trigger if a “lost connection”
(with Benchmark server) condition occurs. As was possible, you can still manually trigger Snapshots.

aNotify monitors numerous user selectable machine events at multiple machines and can be configured to
automatically send e-mail notifications to a distribution whenever events occur. Using aNotify, line managers can
also manage multiple users, groups and remotely pause production. For safety concerns, however, aNotify cannot be
used to start production.

aNotify can also be used to automatically send an email from the printer to one or more recipients based on an
alarm event. Used in conjunction with other OpenApps such as aMaintenance.

aAutohelp monitors machine alarms and automatically launches an alarm specific help file whenever certain alarm
conditions occur at the machine. You can also launch the standard Benchmark for Printers help files using aAutohelp.

I MPM/KPO (KSMART Process Optimizer) COMING SOON
]

_ m MPM/KPO (KSMART Process Optimizer) is an Industry 4.0 Al
Information

- software suite designed to adjust print process parameters
based on SPI analysis of printed panels in order to optimize
print process. Leveraging ITW EAE’s OpenApp 4.0 software,
ITW collaborated with Koh Young and developed the
KPO/MPM interface program tailored to accommodate
SPI communications between SPI and Momentum Il Printers.

New Printer The KPO package includes:
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Printer Advisor Module (PAM)
Printer Optimizer Module (POM)
Offset Stabilization

Cleaning Optimization

ITW EAE is a division of Illinois Tool Works, Inc. It is a consolidation of all of its Electronic Assembly ‘
Equipment and Thermal Processing Technology. The group includes world-class products from MPM,
Camalot, Electrovert (ITW EAE), Vitronics Soltec and Despatch. "
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