
EU Projects

Development and manufacturing of Co-Packaged optics demonstrator on IC Substrate 
technology for the beyond state-of-the-art smart NICs and Switches

G. Park
Advanced Technologies and Solutions, Research 
and Development, Leoben, Austria

 
Abstract
As artificial intelligence, machine learning, and big data workloads have explosive growth, the demand for 
high-performance infrastructure as hyperscale data centre is pushing the limits. HiConnects is aiming to 
support industrial challenges by developing heterogenous integration core technology solution for energy-
efficient and high-performance cloud and edge computing.
In a subtask 3.3.2, we focused on the development of a co-packaged optics demonstrator based on the 
specifications of NVIDIA and the photonic components development in the pilot line. Specifically, the defined 
design will be delivered from NVIDIA after specifications of the envisioned product requirements for co-
packaged optics NIC and switch. According to the design, AT&S will provide the proper solution on 
Integrated Circuit Substrate (ICS) or PCB with considering system levels needs. In addition, the simulation of
heat spreading and mechanical stability (warpage) will be executed by considering different material 
parameters such as CTE, thermal and electrical conductivity, dielectric constant, and dissipation factor, 
respectively. PHIX will provide optimized interconnect solution and assemble the Silicon Photonics 
Transceiver interposer developed by IMEC, network chip, and driver ICs on the ICS. Thermosonic flip-chip 
bonding technique will be used where Gold micro bumping will be applied either on the ICS or chips. The 
micro-optical lenses from Teramount will be bonded on the SiPh transceiver chip and Fiber Connector will be
attached accordingly. Finally, a functional testing of fully co-packaged optics demonstrator will be done by 
NVIDIA.
In this work, we investigated the test vehicle in order to achieve the working demonstrator at the end of 
HiConnects project. The progress for the test vehicle preparation and output from the project will be 
presented in this talk. In addition, we will outline a perspective supply chain for co-packaged optics in smart 
NICs and switches.
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Abstract
The rapid scaling of data center bandwidth requirements is pushing the limits of traditional pluggable optical 
modules, leading to the emergence of Co-Packaged Optics (CPO) as a promising solution for next-
generation network interface cards (NICs) and switch architectures. This presentation outlines a collaborative
workflow and integration scheme for CPO systems, highlighting the step-by-step assembly of photonic 
integrated circuits (PICs), drivers (EICs), and high-bandwidth fiber optics connectors for smart networking 
devices. We describe the joint contributions from key industrial and research partners—including Teramount 
(TM), AT&S, IMEC, PHIX, and NVIDIA—covering substrate design, optical/electronic die integration, and 
high-precision flip-chip bonding. Emphasis is placed on the alignment precision and thermal stability required
for the successful coupling of fiber arrays, drivers (EICs) to PICs. The final packaging steps are optimized for
signal integrity and thermal management to enable deployment in high-performance data center 
environments.
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