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Webinar Logistics

 Turn on your system sound to hear the streaming presentation.

« If you have technical problems, click “Help” or submit a question
asking for assistance.

« Participate in ‘Group Chat' by maximizing the chat widget in your
dock.
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Don Wilcher

Visit ‘Lecturer Profile" in your console for more details.
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The ELEGOO l\/Iega 2560 Project: The l\/Iost Complete Starter Klt w/Tutorial

E
- s:urr::nr
FERRRERERE
Hi
M EEEEEERRLR
= LAt
T
- P

M EEERREERIE

@ g ., - ee—

oo
o il El E"UUU
=1
CTT L
EEEEn

VIDEO

N
U




C C Continuing '
E Education Sponsored By ' X
Center conronarion &5 g

Course Components:

ELEGOO UNO R3 2.8 Inches TFT Touch
Screen with SD Card Socket w/All
Technical Data in CD for Arduino UNO R3

TWTADE SSR-40 DD 40A DC
3-32V to DC 5-60V SSR Solid
State Relay + Heat Sink
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Agenda: HJ ”

» Timer Basics?

* 50lid State Relay Basics

« AplcLib Timer

 Lab Project: Timed Delay DC Motor Controller (Timed Delay Off)
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Timer Basics

Timers are relevant devices that are used in industrial control
systems. Three types of timers used in industrial control
systems.

« Analog or mechanical timers

* Digital or solid-state timers
« PLC timers

Source: Rabiee, M. (2018). Programmable logic controllers: Hardware and Programming (4th ed.). Goodheart-Wilcox. ;
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Timer Basics

Analog or mechanical - used in legacy control systems
using relays. Timers can be categorized in to three types:

a) motor-driven

D) RC time constant circuits
C) potentiometers

Source: Rabiee, M. (2018). Programmable logic controllers: Hardware and Programming (4th ed.). Goodheart-Wilcox 8



Question 1 A
Timers are relevant devices that are used Iin

a) toys

b) robots

c) industrial control systems
d) none of the above
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Timer Basics

Analog or Mechanical

Motor- driven timer:

e uses a synchronous motor and a clutch to actuate
Normally Closed (N.C.) and Normally Open (N.O.)
contacts.

* have timed and instantaneous contacts

10
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Timer Basics

Analog or Mechanical
Motor- driven timer:

11



C C Continuing
E Education Sponsored By /
Center

Timer Basics. ..

Analog or Mechanical

RC time constant timer:

« Connecting a resistor in series with capacitor creates an RC
time constant.

« RC time constants (t: Greek letter tau) is equal to the
product of resistance and capacitance)

« Approximately five times the RC time constant (5t) represents
the time to charge and discharge a capacitor.

 Can provide a one-shot pulse after a specified time delay

Source: Rabiee, M. (2018). Programmable logic controllers: Hardware and Programming (4th ed.). Goodheart-Wilcox. 13
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Timer Basics. . . :J g
Analog or Mechanical =
RC time constant:
SPEESERSTASELeRSRIN
RN 1
\Tj :.Ifi IHz T uF
Charging Curve. RC Time Constant Circuit

Source: Multisim Online Circuit Simulator
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Question 2 4
What equation represents an RC Time Constant?
a)V/R
b) ent
C) 5t

d) None of the Above
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Timer Basics. . . ;jJ —-
Analog or Mechanical =
RC time constant:
EHaRERaSL SARLTESES N
“ | - 1uF
g + L Lt L
Discharging Curve RC Time Constant Circuit

Source: Multisim Online Circuit Simulator
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Timer Basics. . .
Analog or Mechanical

potentiometer:

* resistance value of a variable resistance can be used
to create a specific time delay

e this type of adjustment is used in power or variable
electronic drives

e power electronic or variable drives generate output
voltages and frequencies for fixed input voltages

Source: Rabiee, M. (2018). Programmable logic controllers: Hardware and Programming (4th ed.). Goodheart-Wilcox. 16
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Timer Basics. . .
Analog or Mechanical

potentiometer:
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Timer Basics. ..

Digital or Solid-State timers
a) are technologically better than mechanical or analog
timers
D) are smaller and more reliable
C) are used in digital circuits
d) a popular digital timer chip is the 555 timer.

Source: Rabiee, M. (2018). Programmable logic controllers: Hardware and Programming (4th ed.). Goodheart-Wilcox. 18
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Timer Basics. . . hamsioes o
Digital or Solid-State timers H
il R1 b
T s % SR —0
4 é + C1 [a ';3[:
S R3 ]
< 1K |0 sibees :
555 Timer IC = = I eaid |
555 Monostable Timer Circuit + 19

Source: Multisim Online Circuit Simulator
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Timer Basics. . . fie e
Digital or Solid-State timers ”
555 Monostable Timer Cif;;:it Output Signal
20

Source: Multisim Online Circuit Simulator



Question 3
The 545 timer is a popular digital timer chip.
a) False
b) True



Continuing
‘ ‘ Education
Center

PLC timers

The PLC
a) fixed

Timer Basics. ..

system contains many internal timers.
timers - have preset, unchanged value timer

instructions

b) varia

Dle timers — which have preset registers that can be

changed

Note: timer on or timer off are examples of preset, unchanged
value timer instructions.

Source: Rabiee, M. (2018). Programmable logic controllers: Hardware and Programming (4th ed.). Goodheart-Wilcox. 29
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Timer Basics. ..

PLC Timer Instructions:

Timer

TON N Qutput
Timer On Delay EN

Timer
Input

Timer
DN

NN

Time Base

Preset

Accum

Source: Dipslab - https://dipslab.com/plc-timer/#Basic_internal Circuit of PLC Timer 23
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Timer Basics. ..

PLC Timer Instructions:

Timer
Input Timer Off Delay

Timer

Time Base

Preset

Accum

Source: Dipslab - https://dipslab.com/plc-timer/#Basic_internal Circuit of PLC Timer 24
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Timer Basics. ..

PLC Timer Instructions:

Timer

Timer
Output

Input

Retentive Timer

Timer

Time Base

Preset

Accum

Source: Dipslab - https://dipslab.com/plc-timer/#Basic_internal Circuit of PLC Timer =
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Solid State Relays

Solid State Relay (SSR) characteristics

- Combine the operating principles of opto-isolator, transistor,
triac, or silicon control rectifier.

« No moving mechanical contacts

 Designed to turn on and off high voltage (high-current) loads.

* Traditionally have a single normally-open set of Normally Open
(N.O) contacts.

« Can operate in harsh environments

26
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Solid State Relays. . .

Inside a SSR; DC Control

5,\ |J Phototransistor:
s Power MOSFET
-I-—-rfi_‘_/\/\[\/_ S5R g H Switching out AC Control
‘|3 2‘
DC Input II - = - Phototriac
S s \ 5 DCControl < AY -

in witching out
o R PN
7 LED 2\ Phototransistor

Direct Switching Control 2‘ Switching out

Source: D.Wilcher & Electronics Tutorial: https://www.electronics-tutorials.ws/power/solid-state-relay.html “
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Solid State Relays. . . fi e
N 1
DC Input Control Techniques:
+Voo
il 3SR SSR
2 Switching 3
DC Input ol E Transistor = §
IR x IR
- FEE MNEM LED
Direct Switching Control Transistor Control
+Veo +Y oo
35R S5R
g 5 Micro-controller i =
Logic Gate = 3 (zink mode) ¥ = £
— IR - : L TR %
—fD 5 L 5
Open-collector Logic Gate Control T :j e :j = Micro-contreller Central
Sink mode E
28

Source: Electronics Tutorial: https://www.electronics-tutorials.ws/power/solid-state-relay.html
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Solid State Relays. . .

SSR Example:

TWTADE SSR-40 DD 40A DC
3-32V to DC 5-60V SSR Solid

SSR WI” be Used N State Relay + Heat Sink
plcLib Lab Activity

29
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Solid State Relays. . .

Electrical Wiring Diagram of

TWTADE SSR

InputTWTADESSROMput VSupply
vin : i[ SSR '_]IIO .
A
|C)_4‘ @%’ 20_ E-Load

vV

30
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Question 4 -
A solid-state relay uses the principles of capactive
coupling for output switching control.
a) True
b) False

31
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Lab Project: Timed Delay DC Motor Controller En

Functional Block Diagram

Solderless Breadboard

re1 | @

Input x4

rez |

rez |

Cutput x4

res| @

Len1 )
enz i
Loz @
LED4 ()

-. Solid-5tate Relay

OC-Motor: Fan

~

N
W _ __//

32
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Lab Project: Timed Delay DC Motor Controller. . .

Parts for
Project

33
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Lab Project: Timed Delay DC Motor Controller. . .

Assembly and Test of Fan
and DC Power Supply
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Lab Project: Timed Delay DC Motor Controller. . .
Building an Arduino PLC Controller - Concept

oooooooooooooooooooooooooooooooooooooooooooooooooo
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Lab Project: Timed Delay DC Motor Controller. . . %J e
Building an Arduino PLC Controller - Concept .

Actual Wired
Breadboard View
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Lab Project: Timed Delay DC Motor Controller. . .

E \

Final
Assembly
of the

37
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Lab Project: Timed Delay DC Motor Controller. . . =t
Circuit Schematic Diagram

xa (. vV ) YO IpUt. rapessroUtPUE[ RO
PBl_L x1__| :j : Y1 & ’_}O
PRZ. .. R2 X2 Y2 RS g _._|

0 O e A2 6 R6 3300 B b zo_l l_
PB3_| R3 = A3 Mega2s60 ° e s £
£ X4—p 4s 4 ¢ L;::u ‘L

PB4 X5 — A7 7 ;E%z GRN

X6 —— A8 8

V. xr—{ e 12

GND
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Lab Project: Timed Delay DC Motor Controller. ..
i 1 o1
i | i\l =
File Edit Sketch Tools Help | Adafruit 10 Arduing 5 “]J

New Gl Adafruit LSMIDSO Library > 4‘01 -
Qped Cateo Adafruit microbit Library # |
Dheeik e nt 1 Adafruit MQTT Library >
tetchbaok 1 Adafruit NeoPixel 5|
Etampls; ; Adafruit PN532 1 AnalogCompare >
Slace CakeW Adafruit STT735 and ST7789 Library |  Applications >
s S Adafruit STMPESTD i Counters >
SaveAs..  Ctrl+Shift+5 Adafruit TETLCD Library §  CustomlO >
Page Setup  Ctrl+Shift+P Adafruit TouchScreen i FuncticnBlock »
Print Ctrl+P AlM-for-Things-Arduino 101 InputOutput b

AM_275 Interlocks »
Preferences  Ctrl+Comma BLE J Kipad 3
Quit Ctrl+Q Blyni ] Latch =

| DHT sensor library ] Legic 2

Elegoo TFTLCD q Motor >

Grove_LCD_RGB_Backlight-rnaster 7 Pulse 2

GUlslice i SequentialFunctionChart »

HardwareBLESerial E ShiftRotate b

IRremote 1 Stack >

! Keypad | StructuredText 2|
Invalid library found in C: LCDWIKI_KBY ] TimeDelays :

Invalid 1i cund in C: MCUFRIEND kbv 4 ariables 3
pleLib 4 Waveforms i

DelayOff

o _>mmmp Code to upload to
iiizioz;ield v20 im Zz;‘::;':oum th e M ega 2 5 60

TMRpcm 2 TimerRolloverTest *
TouchScreen ?
USBHostShield2 ?
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Lab Project: Timed Delay DC Motor Controller. ..

plcLib Timed Delay Off code

#include <plcLib.h>

Physical I/0
A;soig:n;nBePt: upsigned _Iong TIMERQ = 0; //Variable to hold elapsed
YO = LED1 SSR time for Timer O
void setup() {
setupPLC(); // Setup inputs and outputs
}
friserinput “?rfxlg)op( // Read Input 0

timerOff(TIMERO, 2000); // 2 second turn-off delay

out(YO); // Output to Output O
Delayed Output ‘} P P
40
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Question 5
In reviewing the picLib Timed Delay Off code, which
line of code could be used to create an on-delay timer?
a) timerOFF();
b) timerRTO();
c) timerON();
d) None of the Above

41
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Thank you for attending
Please consider the resources below:

« Rabiee, M. (2018). Programmable logic controllers: Hardware and
Programming (4th ed.). Goodheart-Wilcox.

« D.Wilcher & Electronics Tutorial:
https:.//www.electronics-tutorials.ws/power/solid-state-relay.html|

Dipslab -
https://dipslab.com/plc-timer/#Basic internal Circuit of PLC Timer

Multisim Online Circuit Simulator
https:.//www.multisim.com/

42
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