Embedded I/O


Vijay Janapa Reddi, 12/01/2021
@dhilanramaprasad@college.harvard.edu the rest of the slides need to use our template style. these slides were borrowed from class so they have the pink batter at bottom and are missing the left side bar from our template (https://drive.google.com/drive/u/0/folders/1zZXJKZbOp3-VssizHO8bFPZrJUVUYPd8)
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Systems Engineering—Module Integration

Thermocouple Amp Coulomb Counter Rotary Encoder

Grove Sensors

Large catalog of sensors, actuators available at seeedstudio.com


Dhilan Ramaprasad, 19/01/2021
@nicholas_redler@harvard.edu @nicholas_redler@g.harvard.edu Fair use?  Links in Slide Description box. 
 We're suggesting students who want to explore further should buy these.  Shows up in the following slide deck, too: https://docs.google.com/presentation/d/14ItqgA66VxmkJ9LU003EcKhvyEhiYnNzVqQYBknvlyE/edit#slide=id.gb47ee64b6c_0_103
_Reassigned to Nicholas Redler_

Nicholas Redler, 19/01/2021
Thanks for checking, these are ok. @alexnones@gmail.com  When the time comes I think FU-ID makes sense?

alex nones, 19/01/2021
I think FUID makes sense.  Option B: if we are going to show them a lot, how about sending a quick email to the company and asking for permission? I suspect they will be happy with the free publicity and probably give it.  It makes it faster to approve since I don't have to worry about time on screen. But I can also do FUID


Method of Communication

Option 1: use parallel interface to connect elements

Transmitter Receiver
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Method of Communication

Option 2: use serial interface to transmit binary data in sequence
Transmitter Receiver

LSB MSB

DO D1 D2 D3 D4 D5 D6 D7/

1 1 0 0 0 1 1 0
Out g 1N

This approach reduces number of wires



Serial Communication Protocols

UART 12C

universal asynchronous inter-integrated circuit
receive-transmit
shared clock
no shared clock intermediate speed
for synchronicity
bi-directional
slower but one-at-a-time

simple wiring simple wiring

SPI

serial peripheral interface

shared clock

high transfer speed

simultaneous
full duplex

complex wiring




Serial Communication Protocols

12C

inter-integrated circuit

shared clock
intermediate speed

bi-directional
but one-at-a-time

simple wiring




Inter-Integrated Circuit (12C)

SDA is the serial data channel
SCL is the serial clock channel

SDA
SCL



Inter-Integrated Circuit (12C)

SDA is the serial data channel

SCL is the serial clock channel v

pull-up
resistors

Bus permits addressing of ‘sons’
SDA @ @ @

SCL [  J @

mother son X sony

set address to son of interest



Inter-Integrated Circuit (12C)

SDA is the serial data channel
SCL is the serial clock channel

Bus permits addressing of ‘sons’
Two modes of operation

Mother-transmitter, son-receiver

Son-transmitter, mother-receiver

Vs |

pull-up
resistors
SDA @ o @

SCL @ @ { ]

mother son X sony

set address to son of interest
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I12C in action
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I12C in action










I12C in action

Processor
+ Bluetooth
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