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Program Code

P (R
"% Name : A-D Fina *
% Ruthor : Greg K and larry +
' Notice : Copyright (c) Shoe [select VIEW...EDITOR OPTIONS] *
T ; ALl RAqhts Reserved *
** Date : 09/16/ *
'+ Version : 1.3 «
‘* Notes : This version uses input voltage sensing to set
- : the value for speed sensing +
- : Also has chip to sense temperaturs *
e : Red Dot with P *
i N
e M
. "

PIC Defines

DEVICE pJClZEGEE, INTRC_OSC_NOCLKOUT
System Clock Options {Internal
DEVICE p1012F583, WD’I '_ON
' Watchdog Time:
e DEVICE p1c12F683, PWR" '_ON
Power-On Timer

DEVICE picl2F683, MCLR_OFF
aster Clear Options (Internal
DEVICE plch”EEJ BOD_ON
wn-Out Detect
DEVICE pich 683, CPD_OFF
o Code Protect

DEVICE p1c12r553, PROTECY'_OFF

ogram Code Protection

® @

®

'A/D coverter uscs 10 bits

/D Sample time is 50 microsec

aximum pulse width is 1.2 ms

hen monitoring pulse width, if no pulse
urs within this lime a value of 0 is
'reurnsd by the Pulsin command

0
SAMPLEUS 50
define Pulsin Max 120

' Software Defines

IntLimit var word ‘The pulse width limit value

OKtoRun var bit 'Can the actuator run?

PulgeTotal var word 'Width of the pulse

ADVoltage var word 'A/D value for Input Voltage applied

'Note, there is a voltage divider with a
‘zener diode to reduce the voltage to <=

4.7 'Volts

ADTenp var word 'AD Value of output of LM19 Tempsrature
'Sensor

TempComp var Word ‘Temperature Compensation Factor

i var byte "Loop counter

PulseSum var word 'Value of 12 pulse widths

FIG. 7
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Initialise PIC

CMCONU 7
~%$00010111

'comparators off
'A/D 0,1,2,end 3 used.
'Note A/D'3 is on gplo.d
do.3 is = dedicated digital input
'Au inputs except gpio.
tall external pull-ups so wpu not needed
'A/D Values ri tified
'A/D Converter operational

TRISTO=%00011111
N wpu=200011111
ADCONO. 7=1
ADCONO. D=1

'End of microprocessor initialization, start of program

'Turn on the motor

'Wait for 500 ms. This allows the motor
"to come up to speed and the input voltage
'to rebound if it dropped due to motor
'starting current

gpio.5=;
pause 500

adcin 2, adtemp
adtemp. Lowbyte
adtemp. highbyte

'Read the Temperature

‘Read the low byte

'Read the high byte

'Tho LM19 output voltago is inversely
‘proportional to temperature.

!The voltage versus temperatire constant
'is -0.0118 V per

‘At room temp {25°C) the AD output is
'1.515/5%1023 = 322

*At -50°C the AD output is
'2.485/5*1023=508

"At +85°C the AD output is
10.851/5%1023-174

'Start compensation at 0°C

RESL
= ADRESH

if adtemp > 381 then

'at -40°C the AD count is 474
tempcomy ‘Temperature 0°C to -10°C
if ADtemp>405 then tempcom 'Temperature -10°C to -20°C

if BDtemp>428 then tempcomp=3 'Temperature -20°C to -30°C
if ADtemp>451 then tempcom 'Temperature less than -30°C
else
tempcomp=0
endif
adein 1, advoltage ‘Read the input voltage

advoltage.lowbyte - ADRESL 'read the low byt
advoltage.highbyte = ADRESH 'read the high byte

intlimit=51+Cenpcomp*s ‘Pulse width for <9.5 V {
if advoltage>562 then intlimit=79+tempcomp*4 'Pulse width for >9.5 V {
if advoltage>621 then intlimit-67+tempcomp*4 'Pulse width for >10.5 V
if advoltage>681 then intlimit=55+tempcomp*3 'Pulse width for >11.5 V
1if advoltage>740 then intlimit=51+tempcomp*3 'Pulse width for >12.5 V
if advoltage>799 then intlimit=48+tempcomp*2 'Pulse width for >13.5 V
if advoltage>858 then intlimit-4Sttempcomp*2 'Pulse width for >14.5 ¥
if advoltage»918 then intlimit=42+tempcomp*l 'Pulse width for >15.5 V

'Example of Pulse width calculation:
‘At 12 VDC the desired motor speed is
9000 RPM = 150 rev/sec
pulses per rev * 150 rev/sec = 900 Hz pulse rate
pulse period - 1 / 900 = 0.001111 seconds - 1111 microsec
pulse width = pulse period/ 2 = 1111 / 2 = 555 microsec
PIc Senses in 10 microsec blocks to number to be used s 555/10

ITemperature compensation value is added for temperatures below 0°C

FIG. 8
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okto: 1

Pulsetotal

'Initialize Values
1

while OKtorun 'Top of the main loop
'read width of one pulsc from the hall effect and store the valus in
PulseTotal

pulsin gpio.3,1,pulsetotal

if pulsetotal =0 then 'Returned when maximum pulse width is exceeded
'See DEFINE at beginning of program for value
oktorun=0 'Stop Motor
else
if pulselotal > intlimit then 'Pulse is longer then allowed for the
'voltage and frequency
pulsesum=0
for i o 12 ‘check for 2 complete motor
revolutions
pulsin gpio.3,1,pulsetotal 'read the pulse width
if pulsetotal =0 then oktorun=0 'if maximum pulse exceeded stop
pulsesun-pul sesuntpulsetotal
next.
pulsesum-pulsesun/12 + 1
if pulsesum>intlimit then
oktorun=0

‘average pulse width

Stop Motor

slse
oktorun=1
end:
els,
oktorun=1 ‘Motor can keep running
endi
endi f
!Note: the program stays inside the WHILE loop until OKtoRun
'is not equal Lo cne
wend
gpio.5=0 Stop motor
end

FIG. 9
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