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CMC Microsystems
CMC provides services for research 
and training required to advance 
Canada’s digital economy: 

• Industrial automation
• autonomous vehicles, 
• Internet of Things (IoT), 
• cyber defence and security, 
• quantum computing,
• artificial intelligence (AI) and big data

Academic and Industrial Users

> Not-for-profit founded in 1984

> Manages Canada’s National Design 
Network® CNDN

> Delivers products and services 
across Canada (and internationally)

2 July 2020    |    Outcomes of Canada's National Design Network



What are micro-nanotechnologies?
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> Highly miniaturized electronic or mechanical 
devices, such as processors, lasers, and sensors

> Manufactured to tolerances of billionths of a 
metre

> Includes:

Microelectronics
MicroElectroMechanical Systems (MEMS)
Photonics. Optics, and Quantum
Embedded Computing (AI, ML)

Atomic Force Microscope developed 
at University of Waterloo and by ICSPI 
Corp.



Canada’s National Design Network
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A Canada-wide collaboration between 67 universities/colleges to connect 10,000 academic 
participants with 1,000 companies to design, make and test micro-nanosystem prototypes. 

CMC manages Canada’s National Design Network®

2018 Outcomes

3 655 publications                                
165 awards
85 patents awarded
555 collaborations with
industry
20 new startups
785 trained HQP moved
to industry

Annually

1 250 connected professors
8 850 researchers on 
professors’ teams

6 200 users of computer 

aided design tools

360 physical prototypes
80 equipment rental items 
otherwise unaffordable



CNDN Academic Landscape 2018
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Technology Application Design-Oriented Interests Disciplines/Departments
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Global partners

Worldwide industrial supply chain 
– supporting research excellence



Startups: 2018
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Impact 2014 2015 2016 2017 2018 5-year:
85Startup companies* 13 21 16 15 20

Startup Companies Reported in 2018

Company University Company University

AgileMMIC University of Calgary MYCIONICS Western University

All Waves Technologies Université de Sherbrooke nPLex Biosciences McGill University

CleanTech Geomechanics University of Waterloo SenZioT Technology University of Alberta

DropGenie Concordia University SHIELD Crypto Systems University of Toronto

DropTissue BioTech Inc University of Calgary Smart EDA Technologies University of Guelph

Durabrace University of British Columbia SmartRF Inc. University of Calgary

Get Smart Analytics University of Ottawa Tibor Designs University of Ottawa

Harvest Systems Inc McMaster University VisuCyte Therapeutics Inc. (VCT Inc.) University of British Columbia

Mazlite University of Toronto VueReal Technologies University of Waterloo

Micromensio University of Toronto Ziprprint University of Alberta

*Startup companies based on actual data only.
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CMC provides leverage to researchers!
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CAD Purchases licences in bulk from over 30 suppliers and 
shares them across Canada over the internet

FAB Makes minimum purchases from commercial factories
(often 50k$ to 200k$) and shares the space among
many researchers – Multi Project Wafers or MPW

LAB Finds suppliers for unique requirements among the 40 
nano-fabrication facilities across Canada
Develops platform technologies of use to many researchers







A typical LAB project…
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CMC Commercial Services
CMC negotiates with suppliers to 
provide tools to SMEs: 

• Design tools in the cloud, no installation 
required, high performance acceleration

• Access to cost-shared fabrication 
services

• Technical assistance from CMC staff
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CMC Research Services
For large companies CMC increases 
Canadian content and promotes 
academic and industrial interactions: 

• Create research networks from our 67 
member universities and colleges

• Promote Canadian suppliers

• Technical assistance from CMC staff

14 September 7, 2020 |    Event Name
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Artificial Intelligence (AI) and 
Machine Learning (ML)

..and how CMC can help
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Applications of AI

Accelerating Deep Learning for Embedded Vision at the Edge

• Computers optimize their own performance 
using sample data or past experience

• Artificial Intelligence (AI) : Sense, reason, 
act, and adapt

• Machine Learning (ML) : Algorithms  
improve as they are exposed to data over 
time

• Transforming many industries

• Exploding ecosystem of tools and platforms

https://www.javatpoint.com/application-of-ai



Two Things to know about AI

Accelerating Deep Learning for Embedded Vision at the Edge

Learning
• Done on large data sets in large compute centers (the cloud)
• Hardware has evolved from arrays of CPU to GPU to TPU

Inference
• Information from the learning phase is used to make a decision or manipulate data
• This is often done at the edge of the internet in sensors like cameras or microphones

https://www.javatpoint.com/application-of-ai

GPU,TPU CPU, FPGA, 
TPU, GPU

N/A SoC

Training Inference

Cloud

Edge

CPU – Central Processing Unit
GPU – Graphical Processing Unit
TPU – Tensor Processing Unit
FPGA – Field Programmable Gate Array
SoC – System on a Chip



Cloud-edge AI platform for CNN training and inference
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1 – Build (Training)2 – Deploy (Inference)



Inference on an edge device: ZCU102

19

Accelerating Deep Learning for Embedded Vision at the Edge

ZCU102

Demo – Object detection and tracking in real time



Accelerating Deep Learning for Embedded Vision at the Edge
https://www.javatpoint.com/application-of-ai

How does CMC help?

Support for Development

• AI/ML Accelerator housed in Graham 
Compute Center in Waterloo

• GitHub repository for royalty free 
software and hardware

• Path to silicon – design flow

Heterogeneous Compute Cluster
– 8 nodes delivering 43 TFLOPS
Node configuration:
 Dual 12 core 2.1-3.0 GHz CPU
 192GB RAM
 600GB local storage
 100Gb EDR node interconnect
 10GbE storage network
 Xilinx SDAccel Virtex

UltraScale+ FPGA 
 NVIDIA V100 GPU



Accelerating Deep Learning for Embedded Vision at the Edge
https://www.javatpoint.com/application-of-ai

How does CMC help?

Support for Custom Processors (RISC-V)

• Founding Member of OpenHW

• Multiple projects for development of 
custom hardware devices for 

• DNA analysis, 
• medical imaging, 
• radiation hardened computers

• Project results are offered free of 
charge to research and industrial 
communities
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Quantum Computing

..and how CMC can help
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Accelerating Deep Learning for Embedded Vision at the Edge
https://www.javatpoint.com/application-of-ai

How does CMC help?

Quantum as a Service (QaaS)

• Member of the IBM Q HUB in Canada

• CMC’s quantum coder team at the 
Institut Quantique in Sherbrooke

• CMC takes computational problems
from clients and helps them interpret
the results

• CMC works on projects such as hybrid
computing with research partners



Accelerating Deep Learning for Embedded Vision at the Edge
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How does CMC help?

Quantum Hardware

• CMC partners with CNDN researchers to 
develop

• cryogenic circuits to write/read qubits 
(Univ de Sherbrooke)

• packaging technology for cryogenic
circuits (Tyndall, U of T, U de Sherbrooke)

• CMC is supporting training, and deploying
simulation tools for materials research (UBC, U 
Vic, SFU)



Accelerating Deep Learning for Embedded Vision at the Edge
https://www.javatpoint.com/application-of-ai



What is CMC’s role in Quantum Technology?

Accelerating Deep Learning for Embedded Vision at the Edge

Hardware Development
• Design and fabrication support for quantum sensors, quantum communication 

devices, and computation (qubits)
• Training support (CREATE SiEPIC QC program with UBC, SFU, U Vic)
• Hardware development to simplify fabrication (IBM, INO, NRC, ANT, many 

universities across Canada)

Quantum as a Service
• CNDN has 190 quantum researchers in its network, CMC can provide services 

across Canada to promote interaction and accelerate innovation
• CNDN can offer quantum computing services to every region of Canada

https://www.javatpoint.com/application-of-ai



Accelerating Deep Learning for Embedded Vision at the Edge
https://www.javatpoint.com/application-of-ai

Canada is established in AI/ML and Quantum

• Investments per capita were well ahead until recently (China and US)

• Researchers are well reputed and referenced internationally

To win world-class status in these areas will require a broad research consortium 
with strong interdisciplinary collaboration…

Where are we now?



Accelerating Deep Learning for Embedded Vision at the Edge
https://www.javatpoint.com/application-of-ai

The Opportunity

• Quantum computing is comparable to traditional computing of the 1970s, 
many breakthroughs are going to occur in both hardware and software

• Quantum computing and AI are going to co-exist in a hybrid model, we need 
the skills to make them synergistic

• There are many areas to be studied from the materials science of building 
better qubits to creating the software to run machines combining AI and QC

Can Canada create and drive a vision to take a global lead?

Where do we go from here?



Thank you!

Gord Harling

President & CEO

+1.613.449.6820

Harling@cmc.ca


