
VPIphotonics and Luceda Photonics streamline the 
design process for Photonic Integrated Circuits.  
For this purpose, our design flows support a set 
of common foundry-validated Process Design Kits 
(PDKs). Designers can benefit from a flow that 
starts from a graphical photonic integrated circuit 
design and system simulation environment which 
seamlessly couples to Python scripted layout and 
design capabilities for tape-out.

Luceda’s IPKISS Design Platform combines circuit 
level design and simulation, layout and device 
CAD all based on Python scripting. Luceda allows 

designers to tape out to the foundries by means of 
foundry validated PDKs.

VPIcomponentMaker Photonic Circuits is a profes-
sional simulation and design environment for 
large-scale photonic integrated circuits, which 
offers a mix of general-purpose photonic, electrical 
and optoelectronic device models. 

The dedicated extensions VPItoolkit PDK <fab> enable a 
layout-aware schematic-driven PIC design workflow 
and provide access to a broad set of available standard 
building blocks (BBs) of the specific foundry PDK.

Introduction

Figure 1 Sketch of layout-aware schematic-driven design methodology
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Please refer to the design examples in Figures 2 and 3, for  which schematic representation in VPIphotonics 
Design Suite, the corresponding layout in Luceda’s IPKISS Design Platform, and the simulation results 
are shown.

  Use VPIcomponentMaker Photonic  Circuits and 
VPItoolkit PDK <fab> extensions to design and 
simulate the PIC within a complete optical or 
opto-electrical system employing a library 
of active and passive PDK BBs with realistic 
foundry-specific simulation models.

  Seamlessly generate the Python based layout 
of your circuit within the IPKISS Design Platform 
using the foundry PDK and improve the yield 
and reliability of your PIC design flow.

  Combine graphical schematic capture and 
automated waveguide routing employing the 
layout-aware schematic-driven PIC design 
methodology [1, 2]. This approach is delivered by:

• seamless integration of circuit and layout 
tools via smart elastic optical connectors

• capability to specify exact physical locations 
and orientations of PDK BBs on the final 
layout while performing graphical sche-
matic capture.

A circuit simulator invokes a layout design tool 
(automatically and invisibly for users) to deter-
mine the actual physical lengths and shapes of 
automatically routed elastic connectors, con-
structs compact simulation models for them, 
and after that initiates the circuit simulations as 
schematically described in Figure 1. 

Refer to the application example in Figure 2 to see how 
the port locations are specified and the elastic connec-
tors are used on the schematic. Note that absolute, 
relative, and parameterized locations are supported.

  Sweep and optimize the values of one or 
more schematic parameters, including the 
parameters which affect the circuit layout, for 
achieving a desired circuit behavior.

  Extend the list of PDK BBs with your own 
custom components not covered by the list of 
foundry-certified PDK BBs.  Importantly, all 
such custom PDK BBs will support the lay-
out-aware schematic-driven design capabili-
ties and the export of their layout to Luceda’s 
IPKISS Design Platform (Figure 3).

  Leverage support of multilevel hierarchical 
designs and reuse your subcircuits as com-
pound BBs in other designs, thus conveniently 
handling design complexity of large-scale 
PICs.

  Quickly generate a GDS mask of the designed 
circuit directly from your circuit schematic 
view in VPIcomponentMaker Photonic Circuits 
via IPKISS called in the background. The GDS 
mask can be additionally opened and shown 
by other tools such as KLayout for immediate 
verification.

  Investigate and validate your PIC 
functionality in system application of 
interest employing seamless interface with 
VPItransmissionMaker Optical Systems.

Features and Benefits



Figure 2 shows a design example of a widely tunable laser based on the PDK for an InP-based PIC foundry process by 
SMART Photonics [3].  Both VPIcomponentMaker and IPKISS provide PDKs for this process. 

Widely Tunable Laser 

Design Examples Using PDK Libraries

Figure 2 c) The corresponding automatically 
exported mask layout in  Luceda’s 
IPKISS Design Platform

Figure 2 b) Exemplary simulation results 
demonstrating the laser tuning characteristics

Figure 2 a) Simulation schematic created in 
VPIcomponentMaker Photonic Circuits using BBs of 
VPItoolkit PDK SMART, including elastic connectors, 
and examples of port locations
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Integrated Optical Buffer

Figure 3 shows a design example of an integrated optical buffer based on the PDK for a SiN-based PIC 
foundry process by LIGENTEC [4]. Both VPIcomponentMaker and IPKISS provide PDKs for this process. 

Figure 3 a) Simulation schematic created in VPIcomponentMaker Photonic Circuits 
using BBs of VPItoolkit PDK LIGENTEC, including elastic connectors, and a custom 
component for waveguide delay line

Figure 3 b) The corresponding 
automatically exported mask 
layout in Luceda’s 
IPKISS Design Platform

Figure 3 c) Exemplary 
simulation results of a 4-bit 
delay for the output signal 
introduced by the optical 
buffer in “switched-on” state
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Luceda Photonics

VPIphotonics

VPIphotonics sets the industry standard for end-
to-end photonic design automation comprising 
design, analysis, and optimization of components, 
systems, and networks. 

We provide professional simulation software 
addressing demands in integrated photonics and 
fiber optics, as well as optical transmission links 
and networks. 

Our team of experts performs design services 
addressing customer-specific requirements, and 
delivers training courses on adequate modeling 
techniques and advanced software capabilities. 
Our award-winning off-the-shelf and customized 
solutions are used extensively in research and 
development, and by product design and market-
ing teams at hundreds of corporations worldwide. 

Over 160 academic institutions joined our 
University Program enabling students, educators 
and researchers an easy access to VPIphotonics’ 
latest modeling and design innovations. 

For further information, please visit us at 
www.VPIphotonics.com.
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Luceda Photonics wants photonic IC engineers to 
enjoy the same first-time-right design experience as 
electronic IC designers. Luceda Photonics’ tools and 
services are rooted in over 50 years of experience in 
photonic integrated circuit (PIC) design. The team’s 
expertise in the development of process design kits 
(PDK) and the design and validation of photonic 
integrated circuits is used by several industrial R&D 
teams worldwide. For further information, please 
visit us at www.lucedaphotonics.com.
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