
lecture 8 -  Hardware DEsign 
is NOT DEAD!
This lecture, we wanted to take a step back, and think a little about why what we are 
doing here is important. To help you find future directions for your work, 
And inspire you to make the world a better place!
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UHHH NOUN CEMENTS
• lab sections + layout DRs are tomorrow and thursday!  
• can come to n>1 lab section, but be there for at least your lab section 

• Will be sending emails to fix ya’ll’s registration - don’t make us have to fail you 
• track 2 write-ups due Friday 5pm over email! 

• pizza + good vibes in lobby 13 7pm wednesday! 
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why should we care about hardware in a 
world that’s becoming increasingly driven 
by software?
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in summary

@ MIT

- hardware is a commodity 
- both in terms of circuit components and computers themselves 
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in summary

@ MIT

- hardware is a commodity 
- both in terms of circuit components and computers themselves 

- do we keep EEs around just to keep the wheels turning? 
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yes!

@ MIT

And that’s all we do. Good night folks.
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climate change
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climate change

@ MIT

- electric vehicles 
- 25% global energy consumption goes to transport
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climate change
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climate change
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climate change

@ MIT

- electric vehicles 
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climate change
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climate change

@ MIT

- electric vehicles 
- hydrogen energy systems 
- developing power grids 
- fusion energy 
- computing itself 

- 10% of the world’s power goes to computers
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climate change
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climate change

@ MITlecture 02 — what’s a PCB? | pcb.mit.edu | yaypcbs@mit.edu

- ARM, not x86!
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climate change

@ MIT

- electric vehicles 
- hydrogen energy systems 
- developing power grids 
- fusion energy 
- computing itself 

- 10% of the world’s power goes to computers 
- ARM’s got wayyy better power efficiency 
- starting to work it’s way into datacenter

lecture 08 — hardware’s not dead | pcb.mit.edu | yaypcbs@mit.edu

http://pcb.mit.edu
mailto:yaypcbs@mit.edu


climate change

@ MITlecture 02 — what’s a PCB? | pcb.mit.edu | yaypcbs@mit.edu

- electric vehicles 
- hydrogen energy systems 
- developing power grids 
- fusion energy 
- computing itself

http://pcb.mit.edu
mailto:yaypcbs@mit.edu


climate change
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more pandemics
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occupational injuries
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the case for hardware

@ MIT

- if you want to solve big existential problems, hardware’s for you
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the case for hardware

@ MIT

- if you want to solve big existential problems, hardware’s for you 

- and even if you don’t: 
- understanding hardware lets you write better software. 
- understanding underlying first principles lets you design better things. 

- debugging ensures that you learn <3 

- it’s kinda just really fun 
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the case for hardware
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UN SDGs
the Suitable Development Goals + their translation to hardware design.



https://sdgs.un.org/goals
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Clean Energy Industry + 
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Sustainable 
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Consumption + 

Production

Climate Action Life Below Water Life On Land

Direct Impacts from 
Hardware DESIGN
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clean energy
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Hydrogen power is one of the possible futures of clean 
energy, required new and interesting power electronics, 
and optimized hardware design.

https://licence-to-fab.github.io/ 

Fuel Cell ???

Unknown 

power 
electronics

Battery / 
Super 

Capacitor 
Array

Motor / Motor Control 
(can be optimized!)
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clean energy
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https://d-lab.mit.edu/research/energy

https://renewable-world.org/our-approach-to-renewable-energy/technologies/solar-
microgrids/

Microgrids + local energy production can help 
developing and developed nations manage their 
energy consumption, and they require NEW 
technology like super capacitors which require 
advanced power electronics.
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clean energy
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Can’t use a traditional Lithium 
Battery-Management System, needs 
circuitry that manages charge and 
discharge rate efficiently. Capable of 
super high currents but this could 
be a problem for many electrical 
systems. HUGE voltage swings on 
the output of these devices, how do 
we stabilize the voltage?

https://d-lab.mit.edu/research/energy
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clean energy
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Nuclear Fusion requires 
advanced power supply 
design, magnetic design, 
energy capture, and so 
many other things! 

Superconductors! 
Superconducting magnets!

https://cfs.energy/technology/sparc

https://cfs.energy/ 
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Zero Hunger
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https://ironox.com/sustainability/

IronOx is using robots, controls, and 
electronics to make farming more 
sustainable. How do we deliver nutrients in 
precise quantities to plants without wasting 
energy? As in optimal plant production per 
unit energy, space, and water used!!!


—> this requires controls, instrumentation, 
robotics, sensing, etc. etc.
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Zero Hunger
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https://www.dji.com/p4-multispectral

https://ageagle.com/

https://www.pix4d.com/product/sequoia/

Multispectral Image Sensing that 
allows farmers to predict crop yield, 
identify diseases, and etc.


**greatly reduces chances of crop 
failure with constant monitoring, 
can also help plan next year’s field.
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Health + Well Being
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https://www.flyzipline.com/ 

Helps deliver lifesaving drugs 
during the pandemic. 


-GPS technology, advances in 
IMUs, motors and motor control, 
batteries, navigation and targeting.
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Health + Well Being
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Helps reduce pregnancy related deaths 
in rural Ghana. 


- sensor system on-board tracks 
ambulance use allowing the organization 
to deploy ambulances where they are 
most needed and to tailor the product 
to the needs of the local people.

https://www.moving.health/ 
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Health + Well Being

@ MITlecture 8 — Design for GOOD. | pcb.mit.edu | yaypcbs@mit.edu

Don’t have a good link, but INGESTIBLE 
flexible PCBs that go inside you for drug 
delivery, monitoring, etc. are becoming a thing 
too!
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Health + Well Being
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LOW COST UV 
DISINFECTION!!!


- how do we sanitize in the 
developing world?

- low cost LED drivers? Low cost 
LEDs?
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Sustainable 
Manufacturing 
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https://preciousplastic.com/ 

Plastics pollution is a MASSIVE 
problem, over 90% of plastic waste 
does NOT get recycled according to 
nat geo.


—> using hardware design to solve 
plastic recycling! Heat, thermals, power 
systems, more!
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Sustainable 
Manufacturing 
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https://www.apple.com/environment/ 

How do we design electronic systems 
so that AS MUCH OF THE SYSTEM 
can be recycle when we get to the 
product stage? How do we re-use 
components as much as possible to 
protect our planet.


Down to the RESISTOR LEVEL.
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Life Below Water + On Lab, 
Sustainable Cities, Etc.
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https://termites.synthetic.space/ 

Getting data to make our cities 
more sustainable using IoT


- design of robust, small, low-power 
sensor and datalogging/transmission 
systems to install in our cities.
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Life Below Water + On Lab, 
Sustainable Cities, Etc.
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https://wyss.harvard.edu/news/talking-with-whales/ 

Using acoustics + signal processing 
to get a better understanding of 
whales and how they behave for 
conservationists around the world. 
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A Brief Story about 
my HS Chem Teacher…
(And why she’s my Hero, and always will be…)
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Ethics for 
Engineers

Do what you LOVE + don’t worry about how much you’re getting paid to start.

Share your work with the world - open source, or teach!
Work on things that ALIGN with your VALUES

Be kind + compassionate.


An Make. A. Positive Difference.




Check these 
People Out:



classes we’ve enjoyed

@ MIT

- 6.002 - intro circuits 
- 6.131 - power electronics lab 
- 6.334 - graduate power electronics 

(v cute dog included) 
- 6.111 - digital systems lab 
- 6.832 - underactuated robotics 
- 6.800/843 - robotic manipulation 
- 8.03 - vibrations and waves 
- 8.223 - classical mechanics II 

- 6.SiP - silicon photonics 
- 6.900 - engineering for impact
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- 2.70 - FUNdaMENTALs of Precision 
Product Design 

- 2.14 - feedback controls 
- 2.12 - intro to robotics 
- 2.74 - bio-inspired robotics  
- 2.001/2.003/2.004 - intro MechE 

Classes 
- 2.007/2.008 - Design + Manufacturing 

- 2.678/2.679 - good electronics 
classes in MechE 

- 2.72 - Elements of Mechanical 
Design 

- 2.737 - Mechatronics

http://pcb.mit.edu
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Thank you for 
a great class <3
Free dinner + Music! 7-9PM Lobby 13 
on Wednesday!! Bring your friends!


