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Repeatability and flexibility in packaging



Who are we”?

350,2 ~ 4,000

Eng|neer| ng REVENUE, EUR MILLION 2025 NUMBER OF PERSONNEL

services provider

Offices in Finland,
Sweden, the
Netherlands,
Germany, Poland,
Denmark, USA and
China
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What do we
do?

Helping you to create
lasting impact

High-tech system
Integrator for accurate
assemblies and
optimal production
processes
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Typical packaging examples for OEMs / R&D companies

R&D setup of non-integrated Self-developed software Samples are outsourced to
manual & actuated stages, interface(s) manufacturers: 2+ months lead
time
Typically, calibration/optimization Typically, 1-2 engineers
Is lengthy process; lost, altered, developed the software, changes
boken components etc., takes days/weeks & interferes

with other work

Impeding lead time & Impeding lead time & Impeding lead time
repeatability repeatability
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Typical example of contract manufacturer /
packaging foundry in photonics

Machine / production line setup for specific type of
application(s)/process(es)

Customer requests 10 samples, changes to machinery
required

Impeding large cost / sample, lead time due to process
optimization etc
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Our solution

Etteplan

Modular Machine
Platform

WITH

Flexible Production
Solution

Powered by PI
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Highlights photonic assembly functions and modules of
our Indigo machine

PROCESS

Mating of MODULES

standard Active

optical alignment

connector and
gripper
technology

MOTION (%
MODULES ~{

Automatic
curing

Automatic
Dispensing

LOGISTICS
MODULES
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Modular system
grows with your
production
volume
requirements

From piece-by-piece
to mass
manufacturing
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Ready for sequence

Sequence

[ Run | o [ Step | Unnoid |

ISpENSE] Imouue
By functionality . .
. : - Action: Deposit droplet
Calibrating

Positioning
Alignment Target position
Bonding Action parameters
By hardware module

Gantry

Dispense

Cruce

Parametrize
motion and
process modules
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Execution of
process steps via
FPS, ability to
step, hold and
abort during
process

Deposit droplet parameters: &z

Purge position
Max height

o
—o0- Positions
o
—

New entry + |/ | =t
d m

=115 | Selected name

X[ [mm] X @[]

Y[ [mm] rY @[]
Z[) [mm] Z () []

Recipe handling
and save/restore
parameter sets

Ready for sequence

Sequence

Alignment simple ~ ~JFa8
By functionality

| Production sequence

Gantry module

Action: Jump movement
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Initial alignment

Target position q Select position:

I:oops. and Action: Photonic alignment
iterations

times

ENGETEE NS Eol Max height

it Alignment result = ) = - |
Dispenser module
Action: Deposit droplet

Target position

Action parameters

Deposit droplet p

Hexapod module

Action: Photonic alignment

Alignment result + =
Dispenser module

Action parameters

Action: Deposit droplet

Target position

Ease of use:
modifying a
sequence by drag
& drop, delete
and/or copy

Conditional
statements ie IF
OK/NOK/Error

Then

Deposit droplet parameters: im0

Flexible Production Solution - Key Features



Equipment capability test used with FAU
and 10x SSC + 15x aligned with 1 SSC

The equipment capability is determined by the following procedure:

Procedure

= 1x FAU is loaded in the machine and connected to the light source

= At least 10x different SSC are loaded in the machine (randomly selected)
= The FAU with SSC is 1x loaded in the machine and 15x aligned

= Channel loop A is selected as master, Channel loop B is slave

Data logging:
= After each alignment the optical coupling value [V] is noted
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Machine capability for 1 SSC

Process Capability Report for Loop loss A [dBm] SSC G2

LsSL UsL
. Process Data i i — Overall
Data observations LsL 26 | 5 -~ Within
arge i ! -
= Actual average of alignment is outside the specifation Comple Mean 912332 g g Oyl CapatY
limits SiDevoverall)  0.0206538 i i v
. . . . ev(Within ! i i Pk -845
= Standard deviation of repeated alignment is about Spev(ihin) 0020826 ; ; Com -
1 1 Potential (Within) Capability
0,02 cp 15,20
= The potential equipment capability of alignment is | | U vy
well above Cpk 2* | | Cpk 837
*A Cpk figure well above 2 indicates a high reproducible o \I R I
alignment capability of the equipment -462 -3,96 -330 -2,64 -198 -132 -0,66 -0,00
Performance
Observed  Expected Overall  Expected Within
PPM < LSL 1000000,00 1000000,00 1000000,00
PPM = USL 0,00 0,00 0,00
PPM Total 1000000,00 1000000,00 1000000,00

The actual process spread is represented by 6 sigma.
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Alignment results mean and deviation by chip

. Overall on average the coupling efficiency below the target average of -1,8 dBm

. Overall the standard deviation of repeated alignment is well below the target value 0,6

Average Loop loss A [dBm] with Variation by Chip Average Loop loss B [dBm] with Variation by Chip
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Standard Deviation of Loop loss A [dBm] by Chip Standard Deviation of Loop loss B [dBm] by Chip

Laap lass A [dEm]
Laap lass B [dBm]
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Observations and conclusions

The standard deviation of alignment is low within a SSC, indicating high capability of
equipment and tools

Based on the low variation of coupling loss, the machine is capable to find and
optimize the position of FAU to SSC that leads to the lowest coupling loss
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In summary

\umm*
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Repeatability

Modules can be interchanged, added
Equipment scalability: start small manual
system for proto to full auto production
Visual programming to change production
process quickly

Industrial system, consisting of proven
technology from known OEMs

High machine capability as indicated
Software to assist on reliable reruns of
applications
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Future applications & challenges

* |nvestigations and tests for front-end assembly with active alignment:

* Flip-chip or pick-place components like photodetectors/laser diodes in a cavity, following
active alignment and subsequently bonding (technology TBD)

 Looking for collaboration with other product OEMs or developers who see benefit in
their (future) product / production process with such process technology

- Expansion of bonding competences;
« Currently, Etteplan is mainly focused on dispensing of epoxy
« Looking for partners who can help in development of laser (micro)welding and

* Interested parties who seek for equipment manufacturer with laser welding and can
make use of benefits of our machine platform
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Together we make light work
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