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Key Features

o Ethernet interface for devices without a
direct computer connection

— Digital connection for virtually any device
without an existing interface
— Adaptable to any hardware and software

e No specific drivers
e General purpose pins
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External System Block Diagram
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Internal System Block Diagram

Terminal Block
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Microcontroller Selection

e dSPIC33FJ64MC802

— Fast (clock frequency of up to 80 MHz)
— Sizeable Program Space (16 KB)

— DMA or Direct Memory Access

e The CPU isn‘t slowed down by handling transfer
from Peripherals to Memory

— Reprogrammable Pins

— Power Efficient
e Sleep Modes and Clock Postscalars
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Microcontroller

e Digital I/O capability
e Analog input
e PWM (output)
o Sinusoid/Square Wave Outputs
e Frequency
e Duty Cycle
e Controlling Ethernet Controller
o TCP/IP Stack



ECE ILLINOIS DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING ]

Data Flow
- Write
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Data Transfer Protocol

e Used with any program that supports
communication over Ethernet

4 bytes m bytes 4 bytes n bytes 4 bytes X bytes
String Relevant String Relevant String Relevant Termination
Length 1 Data 1 Length 2 Data 2 Length k Data k (n/h,A-Z,0-9,&)

e Length of data is defined in string Length
e Example: Analog Write

4 bytes 2 bytes n bytes 4 bytes

String length A2 Analog Waveform Properties Termination
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Predefined Instructions

e Microcontroller Status
— Pins status
— Reset pins
— Set V_logic
— Set V_external
e Analog Read — Sampled data
e Analog Write — Waveform, Frequency, Duty cycle
e Digital Read — Sampled data
e Digital Write — String of bits
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Design Revisions

e Changed microcontroller package
—“General purpose” to "motor control” series

— Substituted larger component packages for
lost or hard to handle parts
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Requirements and Verifications

Requirements Verifications
1. Hardware Router 1. Continuity tests
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Hardware Testing

e Continuity tests
e Simple programs

E .:v,'-,___.,‘ & " |

v T

00000

[

i ]
L3
L
"
L
T
"
L3
L3
L 3
L J
19
L 3
L

NYFVIVNVINIINY

»
®

=
-~
S
-
»

-
-
~
~
-

‘S8 ]

’




ECE ILLINOIS

Microcontroller Testing

e PWM output
— Frequency limits
— Duty cycle behavior
e Digital output
e Digital input verification
— Control of other output signals
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PWM Output Frequency and
Duty Cycle

Program Set Measured Measured Duty Cycle when  Measured Duty Cycle when
PWM Frequency Resulting PWM Duty Cycle was Supposed Duty Cycle was Supposed
(KHz) Frequency (KHz) to be 70.1% (%) to be 82.3% (%)
39.1 41.49 70 80
41.49 41.49 70 80.1
50 51.88 66.6
60 62.21 70
62.21 62.21 70 80.1
70 77.82
77.82 77.82 68.9 81.3
80 88.89 64.4
100 103.9 66.6
500 623.1 50
623 623.1 50
700 623.1 50
1000 623.1 50
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Ethernet Controller Testing

e Successfully compiled
e Simulation ran completely through

e Outputs set to light LEDs at parts of the
main loop

e Only the clock select and reset lines were
high
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Debug Mode? Prctochi
> i Pins Assignment . .
. . = - Analog Signal Indicator
Bl Pins  Functionality CanChange? | Current Status | Set Status 4 |
s ol 3 Analog Signal Waveform Plat 0 m
Digital Write | 1 MCLR' YES 2 — Jaoo
localhost 9 2 ref NO Y . 14
Microcontroller Commands ref+ = .
Port 3 Vref- NO [ ] f—
A Set Vexternal ST | -1
- 6340 4 AND(ANZ) YES d p—
Viogic  Vexternal S ANL(AN3) YES ? 5 14
- 9 - D4
Sent Data T C» 6 AN2(AN4) YES ! : = 1
274 - 7 sDI YES L) - £ -1
30010010101010100 EIET 3 Vas YES " = E -
fl}éml%wjgémml ) 9 CLK1 YES 2 = <
n -
Input Waveform Properties 10 Doutl YES | ] —= -1+
11 sDo1 YES ° — 1l
Digital Write Input Analog Write Input 15 ?}Zl::z YYEESS : @ =ll=7 i
0100010101010 | o cutu = | S ey
00101010101001 L SRT TES ° == :
01 15 ss1 YES o P Time
16 INTO YES Y - AREEE '
Setfrequency  Frequency (Powerof10) 17 Din1 YES ) — Wl o5l Signat micator
for both Digital/ | ASSSSmmm——" 18 Din2 YES 2 - Digital Waveform Read
AnalogWrite 0123456 19 Vss NO & =
Set Amplitude Amplitude 20 Vcap NO é C?')
for only « S— 21 RST(RP4) YES @ =
Analog Write ] 1 2 22 Vext_control YES @ =
Set Duration for  Duration (s) 23 PWMI1HI(Aoutl) NO 2 =
both Digital/ , S 24 Vlogic_control YES , =
AnalogWrite o5 g 25 PWM1H2(Aout2)  NO ° =
26 Dout3 NO " ] =
Press the button to send the data. Z Bl B ° =
28 AVdd NO Y -
o T
< ]

4 chars:

first: n/h(null/hold)

second/third: (n-1)th string of sampled data
fourth: &- end of current data sent.

Digital Waveform Termination
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Recommendations and
Improvements

e Surface mount packages
— More pins available
— Easier layout
— More power efficient

e Interior board planes
e Consistent package sizes used
e Upgrading to a 12V power source
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Future Applications

e Simplification of
interface with
robotic components
— Individual motor

controls

e Distributed network
controlled devices
— Lights, sensors...
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