Prior to Le17

IR Circuits

(and a little bit about CDS cells)

ME430 Mechatronics

What light related devices will we be using?

Break Beam Circuit - Emitter shining directly at detector (slot sensor)

Tape Sensors - Emitters reflecting off the ground to detector

Photoresistors - CdS cell often used to detect light or with laser pointer
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Analog-to-Digital Conversions (ADC)
The ADC hardware peripheral allows you to read an analog voltage.

The ADC takes a voltage reading (usually 0.00 volts to 5.00 volts) and
converts it to a integer number that ranges from 0 to 1023

The cede for using the ADC requires to Open the ADC then any time you
want to read the analog voltage there are four steps:

1. Select the Analog channel (the pin you want to read)
2. Start the ADC conversion

3. Wait for it to finish

4. Read the ADC result (and store it to a variable)

Other commnets:
Analog voltage readings are very useful when using sensors

There are 13 pins that can be used for Analog inputs
but really only cne can be used at a time
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Where will | be connecting the signals?

40-pin PDIP " 40p~—= reTKBIIFGD
39 [1 =—» RBB/KBI2/PGC

RA1/ANT =[] 38 [1 =—» RBS/KBI1/PGM
RA2/AN2VREF-/CVREF  ea—s [ 37 [] =—= RB4/KBIO/AN11

MCLRVPP/RE3 ——=[] 1
2
3
4

RAZ/ANBNVREF+ =—= [ 5 36 [1 =—= RB3/ANg/CCP2(Y
6
7
8

RAO/ANO <[]

RA4/TOCKI/C1OUT w—e [ 35 [] =—» RB2/INT2/ANS
RAS5/AN4/SS/HLVDIN/C20UT =—=[] 34 [1 =—= RB1/INT1/AN10

REU@/ANS -] o o 33 [J =— RBO/INTO/FLTO/AN12
RETWRIANS <[] 8 g § 320 =— Voo
RE2/CS/AN7 =—[] 10 oW 31[] =—Vss
Vob — = []11 e  30[]<—= RDTPSPTPID
Vss — w12 G ¢ 29 =—= RDEPSPEPIC
OSCHCLKIRAT «—= (113 & &  28[1=—» RDSPSPEPIB
OSC2/CLKO/RAE =[] 14 27 [] =— RD4/PSP4
RCO/T10SO/M13CKI =[] 15 26 [J =—= RC7T/RX/IDT
REuT108ICCP2M < o] 16 25 [] =—= RCBTX/CK
RC2/CCPIPIA =—[] 17 24 [ =— RC5/SDO
RC3/SCK/ISCL =— [ 18 23 [] =—= RC4/SDI'SDA
RDO/PSPO =—= (] 19 22 [1 =—= RD3/PSP3
RD1/PSP1 =[] 20 21 [1 =—» RD2/PSP2
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What is an IR Emitter and an IR Detector? IR Emitter and Detector circuit (Ideal case)
Input Vv
Break Beam Circuit - Emitter shining directly at detector "y Y Light
y 7 B _ Dark
Rz l i
$—— Signal
\\ Light *@
\\. Light
3 6
Everything looks like the light is ON, regardless Input \V Your turn Input \V
Problem: . Problem: .
v © zr?ways reading a LOW voltage Light "y v © zr?ways reading a HIGH voltage Light
Solution: Solution:
o I%Lange the resistor size Dark o I%Lange the resistor size Dark
Rz i
$—— Signal
\\ Light *@
Light On, collector current =3 mA
Dark, collector current = 0.2 mA
What value of R might work?

Current resistor = 470 ohms

+5V
Qo
R3
$——— Signal
\\ Light @
Light On, collector current = 15 mA
Via =5-7R

{15 mA is how much it would allow, but
What value of R might work?

no voltages can go negative)
Dark, collector current = 0.8 mA

Current resistor = 5 k ohms

Vi =9 - R










