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VLC Photonics (Hitachi High-Tech)

About us

* Photonic Integrated Circuit (PIC) Design and Test house

e Company founded in 2011, focus on end-to-end PIC engineering
solutions (1ISO 9001:2015 quality certification)

e 46 employees at 2026-Q1 (75% engineers, 40% PhD, 10
nationalities)

e Part of Hitachi High-Tech Group since 2020 (>15.000-employee
workforce)

e Facilities in Valencia, Spain

New facilities from
October 2025!

315 m?2 of clean rooms
480 m? of laboratories
750 m?2 of office space

Total: 1545 m2 / 16600 sqft
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Why PICs for Quantum? The Numbers and the Trends

The Problem and The Solution

Quantum systems built on optical tables with discrete, bulky components are inherently unscalable. They are susceptible to
thermal fluctuations and mechanical vibrations that destroy quantum coherence.

PICs miniaturize complex optical systems onto a chip, offering intrinsic phase stability, reproducibility, and a path to mass

manufacturing.

Emerging Trends driving PIC adoption

Photonic Quantum Computing: SiN/SOI/TFLN processors for
linear optical QC

Quantum Key Distribution: DV/CV-QKD transmitters for
guantum-safe communications

Quantum Random Number Generation: Monolithic InP PICs for
entropy generation

Quantum Time Transfer: SiN PICs for satellite-based clock sync

Quantum Sensing: Atom-trap interfaces, optical gyroscopes,
gravimeters

Neutral Atom Control: PICs for optical tweezer engines
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No one-size-fits-all solution

No single material platform does everything quantum needs

Scalable, CMOS-compatible Photon-pair generation (SFWM), routing TRL9 -200-300 mm
SiN Ultra-low loss, visible to MIR Quantum processors, ion-trap interfaces, time TRLS - 4”-300 mm
transparency transfer
InP Monolithic actlve;%ass;swe (lasers, SOAs, QRNGs, QKD transmitters TRLS - 2"-6"
TFLN Ultra-fast, low-voltage modulation High-fidelity qubit manipulation TRL6 - 3"-200 mm
AlOx Broadest transparency (dqwn to UV) Beam delivery & cor?trol for trapped-lon or TRLS - 150 mm
and rare-earth gain neutral-atom qubits and atomic clocks

VLC designs and manufactures across all these platforms, working with 20+ foundry
partners across 7+ material platforms
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InP is always required

VLC custom InP epitaxy design capabilities

* Custom Epitaxy Design Capabilities: For ad-hoc device
development

* Proprietary InP platform based on on-chip vertical
integration: devices defined at different guiding levels of a
common epitaxial structure, coupled evanescently

* Regrowth-free: a single epitaxial growth step provides all
functional waveguides

* Decoupled epitaxy & fabrication: 4"’ InP wafers, each
outsourced to industrial-grade, high-volume suppliers
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Design for Test + MSA Workflow

Designing for test from day one
* Test Design Kits (TDKs)

* Standard layout specs for automated probe systems
* Measurement System Analysis (MSA) planning from specification

* Equipment, port positions, bias configuration, risk identification..

From MSA to Known-Good Dies
1. External MSA: Validation before full campaign

Close engineer-to-engineer interaction e S‘/"[]PS‘/S®

Customer Validation Criteria

Automated test campaign - data collection & processing NORTH
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KGD sorting via automated pick & place
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Automated Die-Level Testing

Closing the Scalability Gap

v

Hands-off operation: Automated loading from gel-packs
(up to 8 trays)

Rapid alignment: < 10 seconds per device under test

Flexible probing: H + V optical coupling, swappable DC and
high-speed RF probes

Assembly integration: Same probes for testing - KGD
assembly

Epoxy dispense & cure for robust fiber attachment

Alignment: XYZ 40 nm (optical) / 1 um (electrical),
repeatability: 50 nm

Partnership with ficonTEC: 4+ years of co-development
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Repeatability & Stability: The Data

Automated Die-Level Tester (at 50 °C)

* Power stability over time: < 0.02 dB variation Coupling Repeatability STD Stability STD

* Inter-operation repeatability: < 0.1 dB

Vertical 0.07 dB
- Horizontal 0.11dB
A\ Manual bare-die alignment: > 0.5 dB
unacceptable for quantum-grade characterization at scale
Repeatability waveguide Stability waveguide
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Automated testing: Essential for quantum devices requiring single-photon-level precision
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VLC in the R&D European Quantum PIC Ecosystem

Qu-PIC — Quantum Universal Photonic Integrated Circuit Platform (Horizon Europe)
* 11 Consortium Partners

* U. Twente (coord.), U. Gent, QuiX Quantum, TOPTICA Photonics, Aluvia Photonics, VLC Photonics,
Universitat Miinster, Tematys, TU Berlin, Chalmers, PTB, Eagleyard Photonics

* VLC’s Role in the Project

* Developing a scalable Al,O3 PIC platform with a mature PDK, enabling external design and
supporting UV to C-band applications

* Building expertise in UV PIC characterization and extending automated testing capabilities to new
wavelength regimes for quantum applications

PhotonHub Phactory ’I—§_I Q u - PI C

* Supporting customer adoption of PIC technologies and leading multiple proposals

* Engaging quantum companies through outreach to support their miniaturization roadmaps

PhotonHub’
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Key Takeaways l :

Multi-platform fluency

G VLC designs natively across SOI, SiN, InP, TFLN and emerging platforms, backed by a foundry-agnostic supply chain of 20+
manufacturing partners. Any quantum modality, any customer.

a Automated testing scales quantum hardware

Industrial-grade, repeatable characterization with designed-in testability and structured MSA workflows. <0.02 dB
power stability, <0.1 dB repeatability. Validated over thousands of iterations.

From EU R&D to customer production
Broad experience in serving quantum customers. VLC bridges the gap from a quantum prototype to a qualified product.
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count on our

EXPERTISE

trust in our

EXPERIENGE

profit from our

CAPRBILITIES

Vs

Shall we talk?

ﬁ borja.jerez@vlcphotonics.com

@% www.vlcphotonics.com

In VLC Photonics
X VLC Photonics =

Scan me
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