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In semiconductor manufacturing,

the most expensive chip
Is the one that never ships.

Silicon-photonics yield trails electronics by 30+ points. That gap is scrapped revenue and
the bottleneck slowing the Al interconnects the industry is racing to ship.

Louis-Rafaéel Robichaud

FEMTF-IM CEO & Co-Founder
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THE INDUSTRY SHIFT

Al demand is driving silicon photonics and advanced
packaging (CPO, HBM) into high volume manufacturing.

Wafer yield >99% 50-80% > 1 Ox

Assembly + test yield >98% <70% cost per device versus silicon
electronics

Throughput >1000 UPH <100 UPH

The bottleneck isn't the design, it's manufacturing yield and throughput. That is exactly where Femtum works.
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We recover yield across advanced
semiconductor manufacturing.

Two non-contact laser processes, at the two stages where yield is lost:

AT ASSEMBLY AT WAFER LEVEL

Laser cleaning Laser trimming

Non-contact - No chemicals - Retrofittable into existing fab tools
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PROBLEM NO.1

As packaging goes photonic, contamination becomes a
yield killer

STATUS QUO Today's cleaning methods fall short
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Manual wiping Operator variability, redeposition

HBM (glass) FAU Coupling

Wet benches Poor selectivity, material damage
O Plasma Batch exposure, surface roughening

Wire Bonding “ CO; snow Ineffective on bonded films
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THE SOLUTION

Femtum dry laser cleaning

Fiber laser + optical head running in-line on assembly tools.
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Selective

Targets contaminant, not
substrate. Fragile photonic
structures stay intact.
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Dry & non-contact

No liquids, no chemicals, no
mechanical stress.

—>—
HEn
—_—
Automation-ready

Integrates in-line with high-
throughput tools.
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HOW IT WORKS

Selective by wavelength, targeted by software

Image Locate Ablate
Vision captures the surface. Software flags every A short-pulse laser removes
contaminant “seek & destroy” each one selectively.

or “full scanning”
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HOW IT WORKS

Selective by wavelength, targeted by software
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OUTCOME
Demonstrated across the surfaces that matter
Before After
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Fiber-to-chip facets Epoxy bleedouts

ROl up Higher yield & throughput OPEX down No chemicals, no manual handling
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OUTCOME

Demonstrated across the surfaces that matter

Before After Before After
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High-bandwidth memory Micro-lens array

0 ROl up Higher yield & throughput ° OPEX down No chemicals, no manual handling
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OUTCOME
Demonstrated across the surfaces that matter
Before After Before After

MEMS Gold pads

° ROl up Higher yield & throughput 0 OPEX down No chemicals, no manual handling
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PROBLEM NO.2

-80%

photonic die yield
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STATUS QUO Thermal phase shifters

0 higher PIC die power
up tO 30 A’ consumption
1-10 min calibration time per device

® Larger chip dimensions

® Restricted phase-sensitive designs
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THE SOLUTION

Femtum laser trimming

Laser + software, direct integration on wafer-level testers.

First-pass precision Adapted for PIC
In-line vision + ultrafast laser Works across waveguide
hits target on first pass. materials and stack

configurations.

08

Automated, in-line

Runs in-line with wafer-level
testing. No extra handling.
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HOW IT WORKS

Measure, correct, validate in one iteration

1 2 3
Measure & locate Predict process parameters + Validate performance
out-of-specs components perform laser waveguide after trimming (Pass/fail)
correction

= Defective photonic chips PROPRIETARY 5 T ;
(discarded or TPS) LASER SOLUTION Trimmed chips
(3 patents)

< 0.5 s per MZI, single iteration
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OUTCOME

SiN double-ring resonators, tuned to 1550 nm
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Vernier double-ring designs are among the most phase-sensitive on a PIC. sub-10 pm control here means the rest of the die is comfortably in
reach.
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We fix PICs

Cleaning Trimming

>

INSIDE
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WHAT WE CAN DO

We can help you built what was
not possible before

Bring us your hardest yield problem.

oJ +1888 449 4979 ¥ info@femtum.com éa femtum.com

FEMTFJM Louis-Rafaél Robichaud
CEO & Co-Founder - Irrobichaud@femtum.com
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