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Abstract: AIM Photonics design enablement platforms supporting photonic integrated circuit 

design, interposer-based assembly, and design-for-test for a 300 mm CMOS-compatible silicon-

photonics foundry are presented. © 2024 The Author(s)  

 

1. Introduction 

In this paper, we present the AIM Photonics design enablement platforms that support conventional photonic 

integrated circuit (PIC) design and extend to interposer-based assembly and test and measurement. The platforms are 

developed for 300 mm silicon-photonics processes manufactured in a prototype foundry at the Albany NanoTech 

Complex Albany, NY.  

 

2. AIM Photonics Design Enablement 

Customers need to think about their final product or assembled package early in the design phase since packaging 

can impact design considerations. It is important for customers to engage with AIM Photonics before finalizing PICs, 

interposer designs, and testing options and use the available design kits that are shown in Fig. 1. This will ensure 

compatible interfaces on the PIC and/or interposer chips, which are independently designed using their respective 

Process Design Kits (PDKs), as well as other required interfaces for a final package, including electronic integrated 

circuit (EIC) flip chip bond pads, fibers and fiber array units (FAUs), and customer-provided or AIM Photonics-

standard printed circuit board (PCB) bond pads. The desired interfaces between various components will require 

specific design rules that affect the PIC or interposer design layout, thus providing true co-design for PIC design, 

packaging, assembly, and test.  

 
Fig. 1. AIM Photonics design Enablement offerings, including PIC Design-Assembly-Test 

3. PDK for PIC Design 

AIM Photonics has a legacy of developing PDKs for PIC design [1]. AIM Photonics PDKs contain component 

layouts, models, design-rule-checks, and schematic-driven-layout and is available on major EPDA platforms such as 

Cadence, Synopsys, Ansys, Luceda, and Siemens [2]. In addition to the baseline “ACT1” platform [3] with a mature 
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PDK and a Multi-Project Wafer (MPW) service operating since 2016, recent offerings include a low-loss ‘Quantum 

Flex Platform’ [4] and SiN [5] technology targeting sensor applications. 

The Quantum FLEX Platform targets quantum computing applications and high-performance optical 

communication applications. The Quantum FLEX Platform PDK includes several novel features in the technology 

offering, including the introduction of various etched “trenches” that users can use in their designs. These trenches are 

specifically designed to enhance thermal isolation for thermo-optic devices, improve sensing, or lower optical 

coupling loss. The PDK also contains a variety of doping options, enabling the design of lateral and vertical junction 

modulators (Fig. 1Fig. 2) and avalanche photodetectors.   

  
Fig. 2. Vertical Junction Modulator Demonstration in AIM Photonics Quantum Flex Technology. (a) Illustration of Vertical 

Junction Doping profile simulation (b) Component cross-section with doping levels indicated (c) Injection Mode data (d) 

Depletion Mode data 

 

The Sensors PDK contains various SiN components such as couplers (Fig. 3), splitters, and waveguides targeting 

the 700 nm to 1600 nm range. In addition, sensor circuit designers can readily choose from a suite of ring resonator 

components with oxide, air, and water cladding options. Accurate compact models are offered that describe the 

measured characteristics of these resonators (Fig. 4).         

 
Fig. 3. Directional Coupler Component (a) Measured Data (b) and Compact Model (c) from Sensors PDK 

 
Fig. 4. Air Clad TE Mode Ring Resonator (a) Transmission Spectrum (b) Free Spectral Range (FSR). Blue= Data, Red=Model 

4. Interposer Design Kit for Assembly 

The Active Interposer (AI) platform includes design, assembly, and test of 3D packaged optoelectronic systems. 

The PDK has a full suite of components and assembly procedures as shown in Fig. 5 (a). Passive and active photonic 

components include Si and SiN waveguides, edge couplers, photodetectors, filters, and modulators in the C, L, and O 

bands. In addition, electronic components are included with wirebond and ball-grid array (BGA) pads, controlled 

impedance transmission lines, and on-chip capacitors and inductors. These electrical components can be used 

independently on the simplified Electronic Interposer (EI) platform without any photonics. Assembly processes 

supported include wirebonding, fiber attach, flip-chip CMOS/BGA attach, and 2.5D laser attach.  

A fully packaged EI demonstrator with flip-chip CMOS and BGA is shown in Fig. 5 (b). Assembly is a two-step 

process where the CMOS chip with copper pillars at a 60µm is flipped onto an EI chip to form high-density electrical 

connections. It is then attached to a control PCB with an 800µm pitch BGA. In Fig. 5 (c), we present a 2.5D laser 

demonstrator with a commercial DFB laser. This laser is flip chip attached directly inside a trench in the silicon 
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photonics which enables edge coupling between them. The coupling efficiency between laser and silicon photonics 

chip was estimated to be ~3dB. The demonstrator exhibits a clean lasing spectrum with a >50 dB SMSR and an on-

chip power in the silicon photonics waveguide exceeding 10dBm with a drive current of 100mA. 

 
Fig. 5. (a) Organization of the Active Interposer PDK at AIM Photonics. (b) Picture of an Electronic Interposer Demonstrator 

with Flip-Chip CMOS and bottom Ball-Grid Array (BGA). (c) Micrograph of III/V DFB Laser Flipped into Trench in Silicon 

Photonics. 

5. Measurement Design Kit for Design-for-Test 

AIM Photonics offers a test service that includes measurements of optical, electro-optic, and advanced RF 

performance of PICs that are manufactured internally or in external foundries [6]. A comprehensive equipment set 

supported by a 300 mm prober with automated optical alignment is housed at AIM Photonics’ facilities in Albany, 

NY, and Rochester, NY.  

To ensure that customer designs are compatible with the test equipment at AIM Photonics, a “Measurement 

Design Kit” (MDK), analogous to the PDK, is introduced that includes a padset component library and measurement 

design guide (MDG). A parametric cell that lets users create various electro-optic padset configurations consistent 

with the test setup is included in the MDK library, as shown in Fig. 6.  

 
Fig. 6 (a) Electro-optic automated prober with probes connected in the padset shown in (b) (c) Example of an eye diagram of a 

Mach-Zehnder Modulator with 5GBaud NRZ input measured at TAP facility, AIM Photonics, Rochester, NY 

 

For customers that want to perform measurements at their own facility a set of testplans based on the Python-

based SweepMe! measurement platform [7] are also included in the MDK. These testplans are currently applicable 

for on-wafer vertical coupling-based measurements using a 300 mm semi-automatic prober from MPI Corporation 

and instruments and drivers within the Keysight Photonic Application Suite. Support for additional configurations 

will be added in the future.  

 

6. Acknowledgements  
This material is based on research sponsored by Air Force Research Laboratory under AIM Photonics (agreement number FA8650-21-2-
1000). The U.S. Government is authorized to reproduce and distribute reprints for Governmental purposes notwithstanding any copyright 

notation thereon. The views and conclusions contained herein are those of the authors and should not be interpreted as necessarily 

representing the official policies or endorsements, either expressed or implied, of the United States Air Force, the Air Force Research 
Laboratory or the U.S. Government. 

7. References 
[1] E. Timurdogan et al., "APSUNY Process Design Kit (PDKv3.0): O, C and L Band Silicon Photonics Component Libraries on 300mm 

Wafers," 2019 Optical Fiber Communications Conference and Exhibition (OFC), San Diego, CA, USA, 2019, pp. 1-3. 
[2] Amit Dikshit et al., "Design enablement methodology for silicon photonics-based photonic integrated design," Proc. SPIE 12424, Integrated 

Optics: Devices, Materials, and Technologies XXVII, 124240D (17 March 2023) 

[3] N. M. Fahrenkopf, et al, "The AIM Photonics MPW: A Highly Accessible Cutting Edge Technology for Rapid Prototyping of Photonic 
Integrated Circuits," in IEEE Journal of Selected Topics in Quantum Electronics, vol. 25, no. 5, pp. 1-6, Sept.-Oct. 2019, Art no. 8201406 

[4] A. Rizzo et al, "Ultra-Efficient Foundry-Fabricated Resonant Modulators with Thermal Undercut," in CLEO 2023, Technical Digest Series 

(Optica Publishing Group, 2023), paper SF2K.6. 
[5] Nathan F. Tyndall et al," Proc. SPIE 12541, Chemical, Biological, Radiological, Nuclear, and Explosives (CBRNE) Sensing XXIV, 

1254106 (14 June 2023) 

[6] https://www.aimphotonics.com/news-events-courses/opto-electronic-testing-services (Accessed on 18 Oct 2023) 
[7] https://sweep-me.net/ (Accessed on 18 Oct 2023) 

M4A.1 OFC 2024 © Optica Publishing Group 2024

Disclaimer: Preliminary paper, subject to publisher revision

https://www.aimphotonics.com/news-events-courses/opto-electronic-testing-services
https://sweep-me.net/

