7 RTC Tutorial IMO
Introduction 3 Knowledge

The purpose of this tutorial is to demonstrate the RTC functions of the i3 by programming a simple time-based
operation process, ie. Green House watering system.

The tutorial will also demonstrate one way to set the RTC clock, using the S_Clk function and user entry into registers through the screen. A method
of synchronising the clock with the PC will be shown also.

The program will then go on to operate outputs at specific times through a working day in a working week.

The i3 has a Real Time Clock (RTC) that allows operations to be activated at specific times and on specific days. The i3 RTC is intelligent in that i3
knows how many days are in a particular month and so invalid dates will not be accepted.

Operations can be set to go ON at a particular time on a particular day of the month for a set amount of time and then turn off. For example, we can
set a pump running for the time between 8am and 9 am every Tuesday of the Month of May, in the year 2006.
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Programming the Real Time Clock Functions
There is only one specific time function and that is to set the RTC clock. This is not the only way to set the

clock as it can be synchronised with the PC.

To use the RTC we need to use the comparison functions and the specific System Registers where the

time is stored.

SR Number

%SR0044
%SR0045
%SR0046
%SR0047
%SR0048
%SR0049
%SR0050

Description

RTC Seconds
RTC Minutes
RTC Hours
RTC Day of the Month
RTC Month
RTC Year
RTC Day of the Week

Name

RTC_SEC
RTC_MIN
RTC_HOUR
RTC_DATE
RTC_MON
RTC_VEAR
RTC DAY

Synchronising the RTC with the PC

Connect the i3 to the PC using the programming cable and configure the /0. Select from the controller menu “View/Set Clock”

View/Set Time

— Current PC System Time and D ate:

| 03:40:47 A [Oct11, 2018
— Controller Time and D ate:
| 09:40:47 AM [Oet 11, 2018

— Mew Caontroller Time and Date:

|ua;4u;35 j

Controller Time Zone:

Apply D aplight
Time affzet: IDUI":| r Sgsiig o

S

Limits

0-59
0-59
0-23
1-31

1-12 (1=January)
1996 - 2095
1-7 (1=Sunday)

Set Controller with
PC System Time

Set Contraller with
_— few Time
|11£1D£2D‘|8j

Cloze |

For more information visit www.imopc.com

y 4

Click this button to

Synchronise the
RTC to the PC

Click the close
button to finish
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Changing the RTC values through Ladder Logic ? Knowledge

Select the S_Clk function icon from the Special Functions menu.

Special Operations ﬁ @ |
1]

Select the function and insert it into the ladder diagram.

Enter the starting register Set Real Time Clack X
that will contain data to be e
moved into the SR register. °”’°;dd -
The next 6 adjacent registers fess{%R00001  Name: | =l
will also be used.
— Destination
Real Time
Clack

Count IE 3: [Sec, Min, Hour, Day, Month, Year]
Ok I Cancel

Insert a NO contact and The RTC will be updated
assign it to the 1st function . S with the values in registers
key. A el N %R01 to %R06 when the F1

@ a. el key is pressed.

1 ZKD =Rooom <IN

]

There will be two screens associated with this piece of code; One to enter the values into the registers %R01 to %R06 and a second to view the
current time and date of the RTC.
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Programming the Compare Functions with the RTC ? Knowledge

We are first going to ensure that the day is a working day and that the hours are office hours. We are going to use
Limit functions from the Compare Operations menu.

IEDmpare Dperatiuns;l i’

J thl :lzl ' | ) |(=|)=||_|M|

{

Limit
Function

Insert a N/O contact and assign it to %S07, Always On. Next select the Limit function and insert it on the same Rung.

Limit Function X Insert the following data to
check whether or not the

Law: [1 Narme: | =l day lies in the working week
and click OK. Enter another
Iz | PRI o (TN = Limit function to check if it
High: |5 Name: =l falls between office hours.
Type: Im
Ok I Cancel |
Limit Function X Insert the data shown to
ensure that the hours are
Low |3 Name: [ = between 9am and 5Spm.
it SO N FTCFOU o Finally enter a NO coil after
" L the two Limit functions,
High: [17 Mame: [ -] assign it to %M01. This coil
P - will be operated when both
= =l functions are true.
ok I Cancel |

Next, we need to set up the four outputs to come on individually in the four different quadrants of a minute. Output %Q01 will be on between 0-15s,
%Q02 16-30s, %003 31-45s and %Q04 46-59s. However, they will only come on if it is during the working period.

Start a new Rung with a N/O coil and assign it to %MO01. On the same Rung insert a Limit function with the limits for %Q01. After the limit function
insert a N/O coil and assign it to %Q01.
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Limit Function X
Low [0 Name: | |
Input: [%5R044  Name: [RTC_SEC ~|
High: [15 Narme: | |
Toper [INT 2
i[3 | Cancel

Repeat this code for the remaining outputs.

Output %Q02

Lirit Function X

Low Narme: | =l
Input [%5R044  Name: [RTC_SEC =]
High: [30 Narme: | =]
Tpe [iNT -
Cancel
Output %Q03

Limit Function

Low:

Mame: I

Input. [%SR044

Mame: [RTC_SEC

High: |=15

Tupe: [inT

Name: I

-

Cancel |

Ll L L4

For more information visit www.imopc.com
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Output %Q04

|| Limit Function
---------------------------------- Low: [46 Hame: | ~|
Input [%5R044  Mame: [RTC_SEC |
High: [%SR053  Hame: | |
................................... e _
................................... Cancel |

There will be one HMI screen to illustrate the outputs on during the cycle time.

Screen Editor Programming
We need to program three screens.

IMO

? Knowledge

1. The initial screen will display the RTC current time and date and have two screen jump buttons: one to jump to the setting the RTC screen, with

the second to jump to the output cycle screen.

2. The RTC setting screen will have 6 numeric data entries and a screen jump button to go back to the initial screen.

3. Qutput cycle screen will have 4 lamps to display the state of %Q01 to %Q04. There will also be a numeric data function to display the RTC seconds

and a text table to display the RTC day of the week.

Initial Screen

Click the Time Data icon |@ an insert it into the screen. Position it to the top left of the screen. Double click and enter the data as shown.

Time Data Properties

— Controller Register

D ata Source: IIntemaI regizters LI
Address: IXSHD44 vI _>| Register Width: |1B-Bit VI
Mame: [RTC_SEC |

— Drata Format

Justification Font:
[F Left © Center ¢ Right IEH?FDnt LI

Time # D ate Farmat:

IHH:mm:ss 'I

[~ Editahle T 30 Surken

— Diszplay Properti

Background Calor =3 I

Attributes >3 I

Legend = I Line Colar »»» I -
Data Color >33 I -
Dizplay Style ICIassic: Style ;I

o]

Cancel

For more information visit www.imopc.com

Enter the starting register as
%SR044 and the next 2 registers
will also be used. This will provide
the hours, minutes and seconds
for display.

Select the format HH:mm:ss

Click OK when complete.
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Select another Time Data function to display the current date.

MO

< Knowledge

Time Data Properties =
— Controller Register
Data Source; |Internal registers ;I
Address: IXSHM? vl LI Register Wwidth: |1E-Bit vl Select %SR047’ RTC Date as the
Name: [RTC_DATE =] starting register to display the
date.
— D'ata Format
Justification Font Select the format: ~ dd-mm-yyyy
" Left & Center ¢ Right |5x? Font ]
Time # Date Format: Click OK when complete.
Idd-mm-_l,.l_l,l_l,ly v[ [~ Editable [T 2D Sunken
— Dizplay Propertie
Attributes >»> | Background Calor > > |
Legend > | Line Colar »»> | -
Data Color 3 | -
Dizplay Style : IEIassic Style ;I
0K I Cancel
Finally select the screen jump icon |§| , to insert two screen jumps.
Screen Jump Properties >

—Jump ta Screen number
Address A Screen number:

|2 Name:l

[~ Simulate ESC
I Allow ESC b Return

v| 16-EIT Screen>|

Set the first screen jump to jump to
screen 2, with the legend set and

— Keypress Source
% Attach to nearest soft key
€ Auiliay Register

Address: |0
7 Cursor Selectable
0 Touch

M arme:

= -

the second to jump to screen 3,
with the legend O/P.

— Display Properties

Attributes »>
Legend == |

Background Color >3 > I

Line Color >3

| -

Dizplap Style : ICIassic Style

=

For more information visit www.imopc.com

% I Cancel
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The initial screen should now look something like the screen opposite.

Set | RTC Tutorial

% HH imim s ==

O/F | Time & Date

% dd - mm - gyyy
RTC Setting Screen

IMO
g Knowledge

Select the data numeric function icon ﬂ and insert it to the screen. We need to set up six such numeric functions for seconds, minutes, hours,
date, month and year.

Enter the following data into 6 numeric data functions, all of which should be “editable”.

Register

%R01
%R02
%R03
%R04
%R05
%R06

Legend

Sec
Min
Hr
Day
Mth
Yr

Digits to display

S D DD NN

Min-Max entry

0-59
0-59
0-23
1-31
1-12
1996 - 2095

Finally insert a screen jump function to go back to the initial screen.

H#

HiH#

sec | min | hr | day
#4# 4 4 4
mth | gr time

T

For more information visit www.imopc.com
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The second screen
should now look like
the screen opposite.
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Output Cycle Screen

Select the numeric data function icon ﬂ and insert it into the screen. Position it in the top right and enter the

following details.

Legend Properties

Text

SEC

Insert Special Char »>> |

[ Werlical Text

Mumeric Data Properties X
r— Contraller Register
Data Source: IIntemaI registers ;I
Address: |°/°SF\U44 | | FRegisterwidth: IWB-B\[ vI
Name: [RTC_SEC =l
r— Dizplay Format
® Format IDecwmaI ;I |12 ;I
Justification
Cco@er Engineering Lnits; j I™ Zemo Filled
™ 2D Surken
) e e .
el al s Font; IEx? Font vI Scaling > |

(ol

Justification
’7 R R

O RR ‘

r EditAwrite

Display Properties

Fort: [57 Font -

I Enabled Mirimum [0 é
tavimum  |B5535 =i

Diizplay Properti

OK I Cancel

Attributes >3 | Backaround Color >3 > |

T

Legend >3» I

Display Style : ICIassic Shyle b

Lire Color >3 | -
Data Color >3 | -

oK | Cancel |

+
Next select the text table icon _l and insert into the screen.

Text Table Data Properties

* cdit/View Text Tables

r— Controller Register

Walue  Text

[rata Source: IIntemaI registers

Address: IXSHDSD vl > HegisterWidth:I‘IB-Bit VI

LI Sunday
Monday

Tuesday

Mame: [RTC_D&Y

Wednesday
Thursday

=

Friday

=l oW P =

— Drata Format

Justification
’7(" Left ' Center ¢ Right

Digits:

I9 ﬁ Text Table > I

[~ Editable [~ 20 Sunken

Saturday

r— Display Propertie:

Altributes >3 |

Background Color > |

Legend >»> | Line Color »»»

|

Display Stwle - | Classic Style 4

D ata Color >3 | -

(] 8 Cancel

For more information visit www.imopc.com
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Table Mumber:
1 .
Add
Edit
Remaove
Import

Export

0

L

MO

Knowledge
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Now select the lamp icon @ and insert lamps for the outputs %Q01 to %Q04. ﬁ Knowledge

Indicator Properties x

Contraller Register

Lastly select the screen jump icon |%| to

Data Source: |Intemal registers . . o
! = insert a screen jump back to the initial
Address: |ZO0001 - Reaqizter Width: |1-Eit
MNarne: || ﬂ
Indicatar Type:
yp '~
Fiound hd
-
Dizplay Properties
Attributes >3 | Background Color »»2> |
Legend »x» | Line Color »>> | -
oncoorsss |
OFF Color 555 |
Ok, | Cancel
Jurnp ta Sereen number L
Address / Screen number:
[ Name: ¥ | Geei Sereeny| | |
I Simulate ESC Legend Properties ¥
[ Allow ESC to Retun Text: Justification
1 B cee
Keypress Source — | ol al e
* Attach to nearest soft key [l Sl &
 Auiliay Register
-
s {|Etikds r Insert Special Char >
" Cursor Selectable
)
—| Display Properties
Display Properties — |
Attibutes »>> | Fort ,m
Legend »>»
i I

The final screen should now look like the screen below.

| —
sec RTC
TTTTTTTTT
b ]
ol | oz [ 63

Please see the i3-Configurator tutorial program “rtc-tut.csp”

www.imopc.com

IMO Precision Controls Ltd Bespoke technical training courses
Unit 3, The Interchange, Frobisher Way available at our Hatfield training facility.
Hatfield, Hertfordshire AL10 STG UK Call 01707 414 444 for more information
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