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Networks:

Problem:

Allow multiple computers to talk to each other

Set up a protocol so data can get through

Limitation

Only one device can talk on a bus at a time

PIC #0

Ledt Rear Motor

PIC #1
Right Rear Motor

PIC #3

Left Front Tire

PIC #4

Right Front Tire

PIC #5

battery

PIC #6

Display

PIC #7

Control

Inputs

PIC #1
Right Rear Motor



Star Network (Master / Slave)

All communications comes from and goes

through the master

Master initiates data transfer

All data pass through the master

Advantage:

Easy to set up

Easy to control

Easy to scale up
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Star Network Example

Sensor XX:

Read the voltage on RA0 every Tms

Take N recordings

Send data to the master

Message from Master (parsing)
S01T200N500

Sensor #1

T = 200ms (sampling rate)

N = 500 (number of data points)



Star Network Example #2

Have 4 commands:

Sxxx:   Sensor xx wake up

Txxx:   Sample every xxx ms

Nxxx:   Take xxx samples

G          Start collecting data

Example:
T200

N500

S01

G



ASCII Communications

Less efficient than binary

255 is three bytes

Allows you to watch the data

helps in debugging

Allows you to use a computer and keyboard

Play the role of the master

Play the role of a sensor



RFID Chips

Used for tracking package (ID)

Also can return information

Temperature

Vibration

Monitors what you are carrying on you when

you leave the store

Anti-Theft



RFID Protocol

Master intiates conversation

All sensors in range respond

Only certain sensors in range respond

Sensors then respond

Responses can be in one of N time slots

Each sensor picks a time slot at random

If there is a conflict, sensor tries again next time slot

It can take several querries to get data from all N sensors

Transmit Energy

energy harvesting

at sensors

Querry 0 1 2 3 4 5

Time Slots for Sensors

to respone



Ad-Hoc Network

Any sensor can talk to any other sensor

Need to add more data to the header

FxxTyyDzzzz

From xx To yy Data zzzz

Need to determine what happens if two

devices talk at the same time
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CAN Bus Protocol

CAN is used in the automotive industry

Power

Ground

Data

Zero-Priority Encoding

Uses open-collector logic

If anyone transmits a zero, zero wins
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CAN Example
A 1101 1011 1101 1011      1101 1011

B 1100 0101 1100 0101

C 1011 1011

Bus 1011 1011 1100 0101      1101 1011

      C gets              B gets        A gets

      through            through       through



Additional CAN details

All devices must be synchronized

They need to know when to send each bit

Max number of consecutive 1's or 0's is three

If you send 111 or 000, the next bit is a stuffing bit (0 or 1)

Stuffing bits allow each device to see edges to resync their clocks

When receiving data,

If you see 111 or 000, ignore the next bit

It's a stuffing bit




