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1 Introduction

GEMO Ladder Editor is a ladder logic editor/simulator used to write/draw ladder
diagrams/programs for GEMO Smart Relays/ PLC. User can test his/her ladder
diagrams by using simulation feature. User can download a diagram/program to
the smart relay by using communication cable via an RS-232 port.

This document does not instruct techniques related to writing/drawing ladder
diagrams. This document is prepared as a reference document for GEMO
Ladder Editor. The user/reader is assumed to have background about ladder
diagrams.

Please help us to improve our software. We appreciate if you send your
comments, feedbacks and bug reports (info@gemo.com.tr).

Please visit periodically www.gemo.com.tr for software/documentation updates.

The file extension of GEMO Ladder Editor's work file is “.Idr". GEMO Ladder
Editor does associate “.Idr” files to itself automatically. If you wish, use Windows
Explorer program to associate “.Idr” files to GEMO Ladder Editor manually. If you
do so, you can directly open a file with extension “.Idr” into GEMO Ladder Editor
by double clicking on its name or icon from a file browser.

License:

FREEWARE FOR EVERYONE. NO WARRANTIES. USE AT YOUR OWN RISK.
THIS SOFTWARE AND ANY RELATED DOCUMENTATION IS PROVIDED "AS
IS" WITHOUT WARRANTY OF ANY KIND. THE ENTIRE RISK ARISING OUT
OF USE OR PERFORMANCE OF THIS SOFTWARE AND/OR ANY DEVICE
PROGRAMMED WITH THIS SOFTWARE REMAINS WITH YOU.

This software is developed with Borland® Delphi™2005.
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2 What’s New
2.1 What’s new in Ver 2.4 Rev A

AR2 series PLC/Smart Relay devices (except AR2-A-XXX-8D-XXX series)
now may take place in an RS-485 MODBUS RTU network as a slave via
the dedicated MODBUS gateway; AR2-S-24VDC-MB1.

“NetIn” contacts are added.

The “MODBUS Settings” screen added for adjusting MODBUS network
settings and “NetIn” contact attributes.

Printout function is added for "NetIn" contacts.

Simulation function is added for "NetIn" contacts.

The system contact named "ErrCommMBus" is added.
“COM20” and “COM21” are added to com port selection list.

Appropriate setting screen now appears immediately after a double click
to a contact or to a coil drawn in a ladder diagram.

Cosmetic clean up is performed in the editor layout in order to obtain a
better appearance during when the GEMO Ladder Editor is run in a Linux
environment using Wine emulator.

2.2 What’s new in Ver 2.3 Rev C

AR2-A-8D series devices are added to AR2 family. GEMO Ladder Editor Ver 2.3
Rev C recognizes the following devices;

AR2-A-24VDC-8D
AR2-A-24VDC-8D-RTC
AR2-A-230VAC-8D
AR2-A-230VAC-8D-RTC

2.3 What’s new in Ver 2.3 Rev B

AR2-P series devices are added to AR2 family. GEMO Ladder Editor Ver 2.3
Rev B recognizes the following devices;

AR2-P-24VDC-10D2A
AR2-P-24VDC-10D2A-RTC
AR2-P-230VAC-10D2A
AR2-P-230VAC-10D2A-RTC
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2.4 What’s new in Ver 2.3 Rev A

“Find Contact” function is added to the editor.

“Find Coil” function is added to the editor.

“Check device type/version” function is added to the editor.
“‘Reset (Reboot) Device” function is added to the editor.

“Select Communication Speed” function and faster downloading function
is added to the editor. Now download speed may be approximately 3
times faster.

“GEMO AR2; 4..20mA -> 0..10V Conversion Calculator’ is embedded in
the editor.

“Save as Ver 2.2” function is added in Ver 2.3.

Configuration Contacts are added.

Printout function is added for Configuration Contacts.
Configuration Contacts are added in Menu Designer.

Offset function is added for Analog and PTC inputs.

Offsets for Analog and PTC inputs are added in Menu Designer.
Password Contacts are added.

Password Contacts are added in Menu Designer.

Printout function is added for Password Contacts.

Run Time Clock is added.

Runtime Screens are updated to print “time” and “date” on LCD.

Current time and date shall be altered via LCD with SET3; password =
FFF1.

Weekly Alarms (RTCWA) are added.

Printout function is added for Weekly Alarms.

Weekly Alarms shall be altered via LCD with SET3; password = FFF8.
Yearly Alarms (RTCWA) are added.

Printout function is added for Yearly Alarms.

Yearly Alarms shall be altered via LCD with SET3; password = FFF9.
“‘ErrRTC” (RTC error) is added to System Contacts.

Automatic European Summer/Winter time update function is added.

Simulation is updated for Password, Configuration, Weekly Alarm and
Yearly Alarm Contacts, and Runtime Screens (time and date display).
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2.5 What’s new in Ver 2.2 Rev A

With Ver 2.2, AR2-A and AR2-S can communicate with extension module
AR2-G1 via network interface RS-485.

2 system contacts are added related to AR2-G1 extension module;
ErrCommG1 and ErrCommAny.

2.6 What’s new in Ver 2.1 Rev A

Ver 2.1 now programs AR2 series devices.

Ver 2.1 reads files prepared with Ver 1.1, loads only Language A'n items.
Number of ladder lines increased to 256

Printing is added.

Rising Edge / Falling Edge added for all contacts.

“Inverter” contact is added.

Number of Discrete Inputs is 28.

Filtered Discrete Inputs added

Number of Discrete Outputs is 20.

Number of Auxiliary Contacts is 48. Retention is added.

Number of Timers is 32. Min. Max. Limit and Retention is added for each
Timer. Each timer, now, can count hour, and may be used as an event
counter (may count Timer Ticks and Fast Counter Ticks).

Timer Ticks added.

Number of Counters is 32. Min. Max. Limit and Retention is added for
each counter. Maximum range is now 65535.

Counter Comparators are added

Fast Counters are added.

State Machines are added.

Front Panel F Keys are added.

Filtered Front Panel F Keys are added.

Analog Inputs and PTC temperature sensor inputs are added.
Analog Comparators are added.

System Contacts are added.

Menu design is now 3 levels. Each level may contain up to 32 parameters.
Password and parameter row/column selection are added.

Run Time Screens are added.
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: Discrete Input
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Welcome Screen is added.

Backlight of LCD is now under user control.

Upload of a previously downloaded with password protection is added.

Simulation is updated for newly added and updated ladder components.
LCD simulation is added

Retention is added.

Din
DinFIt
DQ

Aux
Tmr
Cnt
FstCnt
CntCmp
CntCmpPrst
Scr
SmA
SmB
SmAlIn
SmBIn
SMAQ
SmBQ
SmARst
SmAJmp
SmAInt
SmAEnN
SmBRst
SmBJmp
SmBInt
SmBEnN

change without notice

: Filtered Discrete Input

: Discrete Output

: Auxiliary Relay

: Timer

: Counter

: Fast Input Counter

: Counter Comparator

: Counter Comparator Preset value
: Run Time Screen

: State Machine A

: State Machine B

: State Machine A Input

. State Machine B Input

: State Machine A Output

. State Machine B Output

: State Machine A Reset Input

: State Machine A Jump Input

. State Machine A Interrupt Input
. State Machine A Enable Input

: State Machine B Reset Input

: State Machine B Jump Input

. State Machine B Interrupt Input
. State Machine B Enable Input
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o Key : Front Panel F Key

o KeyFlt : Filtered Front Panel F Key
e Sys : System Contact

e An10VIn : 0-10V Analog Input

e TmrTick : Timer Tick

¢ AnCmp : Analog Comparator

e AnCmpPrst : Analog Comparator Preset value

e AnCmpHys : Analog Comparator Hysteresis value

o PTC : PTC Temperature Sensor (Input)

e RTC : Real Time Clock

e PowerONRst: Power On Reset pulse

e ErrRetention : Error Retention (non-volatile memory error)
e ErPTC1 : Error PTC1 (PTC at CPU fails)

e ErPTC2 : Error PTC2 (PTC at Extension module fails)

e ErrCommAny: Error Communication Any (There exists a communication
problem with at least one of the extension modules).

e ErrCommG1 : Error Communication G1 (There exists a communication
problem with AR2-G1 extension module).

e EMRTC : Error Real Time Clock error
o CfgFlg : Configuration Contact.
e Pswd : Password Contact.
e RTCWA . Real Time Clock Weekly Alarm Contact.
e RTCYA : Real Time Clock Yearly Alarm Contact.
e ErrCommMBus . Error Communication with MB1 (There exists a
communication problem with AR2-S-24VDC-MB1 MODBUS module).
e Netln : MODBUS Network Coll
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3 Device Input Output Configurations

3.1 AR2-A (8D Series)
Front panel with LCD module and F1, F2, F3 keys;
¢ Inputs

o 8 x Digital Inputs (DIn1 ... DIn8), and PTC1. DIn9, DIn10, DIn11, DIn12,
DIn13 and DIn14 are always OFF.

e Output
o 5 x Digital Outputs (DQ1 ... DQ5); DQ6, DQ7, DQ8, DQY9 and DQ10 are
not available.
3.2 AR2-P
Front panel with LCD module and F1, F2, F3 keys;
e Inputs

o 10 x Digital Inputs (DIn1 ... DIn10), 2 x 0-10V Analog Inputs (Anin1,
Anin2), PTC1. DIn11, DIn12, DIn13 and DIn14 are always OFF.

e Output

o 7 x Digital Outputs (DQ1 ... DQ7); DQ8, DQY9 and DQ10 are not
available.

3.3 AR2-A (12D2A and 14D Series)
Front panel with LCD module and F1, F2, F3 keys;

¢ Inputs
o Configuration 1: 14 x Digital Inputs (DIn1 ... DIn14), PTCA1

o Configuration 2: 12 x Digital Inputs (DIn1 ... DIn12), 2 x 0-10V Analog
Inputs (Anin1, Anin2), PTC1. At this configuration DIn13 and DIn14 are
always OFF.

e Output
o Configuration 1: 10 x Digital Outputs (DQ1 ... DQ10)

3.4 AR2-S
Front panel with LED’s for I/O status;

¢ Inputs
o Configuration 1: 14 x Digital Inputs (DIn1 ... DIn14), PTCA1
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o Configuration 2: 12 x Digital Inputs (DIn1 ... DIn12), 2 x 0-10V Analog
Inputs (Anin1, Anin2), PTC1. At this configuration DIn13 and DIn14 are
always OFF.

e Output
o Configuration 1: 10 x Digital Outputs (DQ1 ... DQ10)

3.5 AR2-G1
Front panel with LED’s for I/O status;

e Inputs
o Configuration 1: 14 x Digital Inputs (DIn15 ... DIn28), PTC2

o Configuration 2: 12 x Digital Inputs (DIn15 ... DIn26), 2 x 0-10V Analog
Inputs (AnIn3, Anin4), PTC2. At this configuration DIn27 and DIn28 are
always OFF.

e Output
o Configuration 1: 10 x Digital Outputs (DQ11 ... DQ20)
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4 Some Issues that Require User Attention

In your applications, always use separate and independent mechanical and/or
electromechanical devices/apparatus to support AR2 against emergency cases

4.1 Retention Feature
Some of ladder components have retention feature.

This feature may be enabled on purpose by the user.

Device senses power failure and saves status of retentive components to non
volatile memory. Components which are set to be retentive resume their last
status after power is on with the last status saved in the non volatile memory, and
continues to operate with this resumed status. Status is output/input states and
actual values, like the counting value of a counter.

The status of retentive components, duration of a power failure and the time
when power will be on again may not be well known all the time. This uncertainty
may lead to undesired or even dangerous starting positions/conditions for an
application.

Use retention feature carefully. Study all conditions that may happen during/after
a power failure and/or during/after power is on and take precautions.

Use;

Timers: GATE and RESET inputs,

Counter: RESET inputs,

Auxiliary Relays: RESET inputs,

State Machines A/B: RESET and ENABLE inputs,
to take precautions.

Starting an application with a user approval, i.e. user presses to a switch to
resume or another switch to cancel or stop or restart from another point, will be
an appropriate design approach.

If for some reason, any non volatile memory read/write error occurs for retention
information, system contact ErrRetention becomes ON after power is on. In this
case, retentive components are initialized as if they are not retentive.

4.2 Power on Status of Ladder Components

Device initializes and tests its hardware for the first 3 seconds after power is on.
Scanning starts after test and initialization.

Power on status of Ladder Components (except the retentive ones);
¢ Digital Inputs: same as Device inputs,

¢ Filtered Digital Inputs: depends on the filter time and device input,
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¢ Digital Outputs: all OFF,

e Auxiliary Relays: all OFF,

e Timers: all with RESET input is pulsed before scan,

e Counters: all with RESET input is pulsed before scan,

e Fast Input Counters: all OFF, loaded with Presets

o —uD

e Counter Comparators: all OFF,
e State Machines: starts from State 1, with all outputs OFF,
¢ Front Panel F Keys: same as front panel F keys,

¢ Filtered Front Panel F Keys: depends on filter time and front panel F key
status,

e Timer Ticks: all OFF,
e Run Time Screens: all OFF,
e Analog Comparators: all OFF,
¢ Netln Coils: all OFF,
e System Flags (Contacts):
o PowerONRst: 0.5 seconds ON then OFF,
o ErrRetention: ON if non volatile memory read error, else OFF,
o ErrPTC1: depends on sensor,
o ErrPTC2: depends on sensor,
o ErrCommAny: OFF,
o ErrCommG1: OFF
o ErrCommMBus: OFF

4.3 Rising Edge / Falling Edge Generation after Power on

Rising Edge / Falling Edge generation is inhibited while PowerONRst is ON (the
first 0.5 sec. after scanning starts). After that, Rising Edge / Falling Edge
generation is enabled.

Starting an application with a user approval after power on, i.e. user presses to a
switch to start, will be an appropriate design approach.

4.4 Input Edge Detection of Ladder Components after Power on

Input edge detection of ladder components is not allowed during the first scan
cycle after Power is on. For example, a counter does not count when a rising
edge exists at its “Count” input during the first scan cycle, but it counts at the next
cycles.
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4.5 Fast Input Counters

Be sure that Preset value of a Fast Input Counter is high enough. Refer to Fast
Input Counters section.

4.6 Weekly and Yearly Alarms

Weekly Alarms (RTCWA) and Yearly Alarms (RTCYA) may be ON just after power
is on, depending on the user settings.

Use RTCWA and RTCYA features carefully. Study all conditions that may happen
during/after a power failure and/or during/after power is on and take precautions.

4.7 Ladder Diagram Warnings

If there exists any warning(s) about a ladder diagram/program, a red button
appears on the left top corner of the diagram. Press the red button to read the
warnings. It is advised to have no warning for every diagram/program before
simulation or downloading.

4.8 Analog Ground and Analog Power Supply

Devices having analog inputs have separate Analog Ground. Do not use 18V
Auxiliary supply out of device to power the external analog circuitry/device(s) that
generate 10Vdc analog signal. Analog ground is isolated than Discrete Input
signal return path.

Use a separate power supply to power the external analog circuitry/device(s) that
generate 10Vdc analog signal. This supply should be double insulated. Do not
use this supply to power any other device or circuitry. Prefer to use a regulated
power supply.

Connect Analog Ground to the external analog circuitry/device(s) that generate
10Vdc analog signal with a separate cable. Use twisted pair cable with a shield
and connect shield to earth only from the device side, leave other side
unconnected.

4.9 RS-485 Connection

Use shielded twisted pair cable for RS-485 connection. For correct line
termination please refer to related application note; www.gemo.com.tr.

4.10 Mounting and Environmental Conditions

e Mount the device in a ventilated place, and be sure that air inlets are not
blocked. Use mounting holes to fasten or install on a rail.

e Take precautions against environmental conditions like humidity, vibration,
pollution and high/low temperature during installation.

e Do not use device out of its technical specifications.

e Keep device away from circuit breaker, devices/cables emitting electrical noise,
power cables.
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e Keep signal and communication cables away from circuit breaker,
devices/cables emitting electrical noise, power cables.

e Use shielded and twisted signal and communication cables and connect shield
to ground on device side.

e Use an appropriate fuse on mains/supply input of the device. Use appropriate
cables for mains connections. Apply safety regulations during installation.

4.110Opening a Ladder File from File Browser

The file extension of GEMO Ladder Editor's work file is “.Idr’. GEMO Ladder
Editor does associate “.Idr” files to itself automatically. If you wish, use Windows
Explorer program to associate “.Idr” files to GEMO Ladder Editor manually. If you
do so, you can directly open a file with extension “.Idr” into GEMO Ladder Editor
by double clicking on its name or icon from a file browser.
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5 Ladder Editor

5.1 Main Screen

Main screen is seen after the application starts. Main screen is composed of;
main menu, Editor & Simulation Buttons, 5 Contact columns, 5 Link columns,
Coil column and Comment Column.

141 GEMO® Ladder Editor V2.1
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5.1.1 Main Menu
Main menu is composed of the following sub menu items.

5.1.1.1 File
File sub menu item is composed of the following sub menu items;

e New : Starts a new/empty diagram

e Open : Opens a previously saved diagram

e Save : Saves current/open diagram

e Save as : Saves current/open diagram with a new/different name
e Print : Opens print dialog.

All information subject to

change without notice
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Search Contact : Use to search a specific contact in the diagram. Use F3 for

the next one.

Search Coil
next one.

: Use to search a specific coil in the diagram. Use F4 for the

Save As Ver2.2 : Use to save file in Ver2.2. format

Exit

: Ends application

File
e
Open
Save

Save As
Prink

Search Contact  (F3 for nexk)
Search Coil  (F4 For nexk)

Save Az Ver, 2.2

Exit

Setkings Diagram

CilfLanguage Data Transfer  Miscellaneous

| Sirnulation |

Chrl+5 ot Link2 Contact3

Chrl+

5.1.1.2 Settings
Settings sub menu item is composed of the following sub menu items.

Discrete Inputs
Discrete Outputs
Auxiliary Relays
Timers

Timer Ticks
Counters
Counter Comparators:
Fast Input Counters
State Machines A/B
Front Panel F Keys
0-10V Analog Inputs
Analog Comparators :

: Opens Discrete Inputs sub screen.

: Opens Discrete Outputs sub screen.
: Opens Auxiliary Relays sub screen.
: Opens Timers sub screen.

: Opens Timer Ticks sub screen.

: Opens Counters sub screen.

Opens Counter Comparators sub screen.

: Opens Fast Input Counters sub screen.
: Opens State Machines sub screen.
: Opens Front Panel F Keys sub screen.

: Opens 0-10V Analog Inputs sub screen.

Opens Analog Comparators sub screen.

Special Password Flags: Opens Special Password Flags sub screen.

Configuration Flags :
MODBUS Setting :

All information subject to
change without notice

Opens Configuration Flags sub screen.
Opens MODBUS Setting sub screen.
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e System Settings : Opens System Settings sub screen.
e Yearly Alarms : Opens Yearly Alarms sub screen.
e Weekly Alarms : Opens Weekly Alarms sub screen.
e Run Time Screens : Opens Run Time Screens sub screen.
e Menu Designer : Opens LCD Menu Designer sub screen.
File Diagram DilfLanguage  Data Transfer  Miscellansous
Discrete Inputs Ctrl+I Simulation
——  Discrete Quiputs Ctrl+Q
M Auxiliary Relays Cirl+A act? Linkz Contact3
Timers Ctrl+T
Tirmer Ticks Ctrl+Z
1 counters Ctrl+C

Counter Comparators  Ctrl+P
Fast Input Counters Ctrl+F
State Machines 48 Cir[+M
Front Panel F Keys Crl+K
0-10V Analog Inputs  Ctrl+M
Analog Comparators  Ctrl+L
= Special Password Flags  Cirl+Wy
Configuration Flags Ctrl+G

%]

MODBUS Settings Ctrl+B
4 System Settings Ctrl+
‘fearly Alarms Ctrl+v
Wesekly Alarms Ctrl+H
: Run Time Screens Cirl+R
Menu Desigrner Ctrl+D

5.1.1.3 Diagram
Diagram sub menu item is composed of the following sub menu items.

e Ladder Symbols : Diagram is drawn with ladder symbols.
e Electrical Symbols : Diagram is drawn with electrical symbols.
File Setkings DilfLanguage  Data Transfer  Miscellaneous

v Ladder Symbols  Crrl+al+L h

Electrical Symbols  Crrl4+Alt+C

5.1.1.4 View

This sub menu is active in simulation mode. User selects show/hide of relevant
simulation sub screens via this sub menu.
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e Discrete Inputs : Show / Hide
¢ Discrete Outputs : Show / Hide
e Auxiliary Relays : Show / Hide
e Timers : Show / Hide
e Counters : Show / Hide

e Counter Comparators : Show / Hide
e State Machine A : Show / Hide
o State Machine B : Show / Hide
e Front Panel F Keys :Show/Hide
e Analog Comparators : Show / Hide

e Special Password Flags: Show / Hide

e Weekly Alarms : Show / Hide
¢ MODBUS Contacts : Show / Hide
¢ Analog Inputs : Show / Hide
e LCD Module : Show / Hide
Diagram m Dil Language

ontact1 k2 Contact3

Analog Inputs

v LCD Module

5.1.1.5 Dil/ Language
Dil / Language sub menu item is composed of the following sub menu items.

e Tiirkge : Editor Language is Turkish.
e English : Editor Language is English.
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File Settings Diagram NELIEREN Data Transfer  Miscellaneous

Torkee  Chrl+ak+T

5.1.1.6 Data Transfer
Data Transfer sub menu item is composed of the following sub menu items.

e Select Communication Port : Selects RS-232 port to download; COM1,
COM2, COM3, COM4, COM20 or COM21.

e Set Communication Speed : Selects communication speed; Fast or normal.
Fast is introduced with Ver2.3.

e Download New Program : Starts downloading current ladder
diagram/program to Smart Relay. Previously stored diagram/program in smart
relay is permanently replaced with the new one.

e Erase Device Program : Previously stored diagram/program in smart
relay is permanently erased. User can download a new one any time later on.

e Check Device Type/Version : Used to check type and version of connected
device.

e Reset (Reboot) Device : Used to soft-reset device.
e Calibration : Used after production or maintenance.
File Settings Diagram Dil Language Miscellaneous
=  Select Communication Speed 3 CoMz2
Mo Contact1 Link1 Contact COM3

Download Mew Program (Overwrites Previously Downloaded Program) COM4

Erase Device {Previously Downloaded) Program ComM20
, coM21
Check Device Type [ Version

Reset (Reboot) Device

Calibration (Only for Maintenance / Requires Password)

File Settings Diagram DilfLanguage EEEENIENEEE Miscellaneous

Select Communication Pork k|

Select Communication Speed 4w Fast

M Contact] Link1 Contact Mormal
o unac | " orac Download Mew Program (COverwrites Previously Downloaded Program)

Erase Device (Previously Downloaded) Program
Check Device Type [ Version
Reset (Reboot) Device

Calibration {Only For Maintenance | Requires Password)

All information subject to 23/120 http://www.gemo.com.tr
change without notice



GEMO® Ladder Editor V2.4 Rev. A © Gurbuzoglu Elektronik Ltd. $ti., 2015

5.1.1.7 Miscellaneous
Miscellaneous sub menu item is composed of the following sub menu items.

e About : Displays information about editor.

e Conversion Calculator: Starts 4..20mA — 0..10 V Conversion Calculator for
AR2.

e Read License : Displays license information

File Settings Diagram

. . GEMO ARZ; 4., 20ma ->= 0., 10% Canversion Calculakor
Mo Contact] Link1 Contact? Lirk2 ’

, ................................................ REad License. ..

141 GEMO AR2; 4..20mA -= 0..10V Cevrim Hesaplayicis1 / Conversion Calculator,

GEMO
GEMO AR2 PLC /Smart Relay icin Harici $6nt Direng ile 4..20mA - 0..10V Cevrim Hesaplayicisi
4,.20méA -> 0..10V Conversion Calculator for GEMO AR2 PLC /Smart Relay with External Shunt Resistor

5 0 0

o
. P n i r : .
Harici Sank Direng Dederini Girin: Mominal Deder S00,0 Ohm
4 13 4 13 4 1 4 13
Enter Externel shunt Resistor value! —I—I —I—I —I—I —I—I ominal Yalue 500,0 Ohms
i 0 0

4 Dederini Girin: Ornek: -1..5 bar icing LD Format #.# icin -10, LCD Format 4, ## icin -100
4 L3 4 L3 a4 L3 4 L3
Enter 4mb Value: —|—| J—' J—' —I—l Example: For -1..5 bar; For LCD Faormat #.# -10, for LCD Farmat #. 24 -100

1] 5 0 o0
20m#A Degerini Girin: Grnek: -1..5 bar icing LCD Formak 4,4 igin 50, LCD Formak 4,44 icin 500
Enter 20maA Yalue: LI—’| ﬂ—b| j—.| ;I—’l Example: For -1..5 bar; For LCD Format #.4# 50, for LCD Format # .44 500

"0-10 ¥ Analog Girig Ayarlar” Penceresinde Girilecek Hesaplanmis Degerler:
Calculated Values that shall be entered at the "'0-10 ¥ Analog Input Parameters" Screen:

OV Cevrim Dederi /0¥ Reading Value: | -250
10¥ Cevrim Dederi / 10¥ Reading Value: | 518 Kapat [ Clase

5.1.2 Editor Button
Press Editor Button to switch to editing mode while in simulation mode.

5.1.3 Simulation Button
Press Simulation Button to switch to simulation mode while in editing mode.

5.1.4 Contact Columns

There exist 5 contact columns in series. Press left button of mouse to select the
desired contact. Press right button of mouse to view/alter the properties of
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selected contact. Refer to Abbreviations section to review the representation of
selected contacts.

e Discrete Input: Selected contact becomes discrete input. Input number is
selected via sub menu.

¢ Filtered Discrete Input: Selected contact becomes filtered discrete input.
Filtered input number is selected via sub menu.

e Discrete Output: Selected contact becomes discrete output. Output
number is selected via sub menu.

e Auxiliary Relay: Selected contact becomes Auxiliary Relay. Auxiliary
relay number is selected via sub menu.

e Timer: Selected contact becomes Timer. Timer number is selected via
sub menu.

e Counter: Selected contact becomes a Counter. Counter number is
selected via sub menu.

e Counter Comparator: Selected contact becomes Counter Comparator.
Counter Comparator number is selected via sub menu.

e Fast Input Counter: Selected contact becomes Fast Input Counter. Fast
Input Counter number is selected via sub menu.

o State Machine A: Selected contact becomes Output of State Machine A.
Output number is selected via sub menu.

e State Machine B: Selected contact becomes Output of State Machine B.
Output number is selected via sub menu.

e Front Panel F Key: Selected contact becomes Front Panel F Key. Key
number is selected via sub menu.

e Filtered Front Panel F Key: Selected contact becomes Filtered Front
Panel F Key. Key number is selected via sub menu.

e Analog Comparator: Selected contact becomes Analog Comparator.
Analog Comparator number is selected via sub menu.

e Special Password Flags: Selected contact becomes Special Password
Flag. Flag number is selected via sub menu.

e Configuration Flags: Selected contact becomes Configuration Flag. Flag
number is selected via sub menu.

e Weekly Alarms: Selected contact becomes Weekly Alarm. Weekly Alarm
number is selected via sub menu.

e Yearly Alarms: Selected contact becomes Yearly Alarm. Yearly Alarm
number is selected via sub menu.

All information subject to 25/120 http://www.gemo.com.tr
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e MODBUS Network Input: Selected contact becomes MODBUS Network
Input/Coil. MODBUS Network Input/Coil number is selected via sub menu.

o System Flags: Selected contact becomes one of the System Flags
Contact. Flag type is selected via sub menu.

¢ Inverter: Selected contact becomes an inverting link (logical not).
e Link: Selected contact becomes a link (short circuit).
¢ Normally Open: Selected contact operates as a normally open contact.

e Normally Closed: Selected contact operates as a normally closed
contact.

¢ Rising Edge: Selected contact operates as a rising edge contact.
e Falling Edge: Selected contact operates as a falling edge contact.
e Delete Contact: Selected contact is deleted.

e Insert Line: A new line is inserted before the selected contact’'s line. All
lines slides downward and the last line is deleted.

e Delete Line: Selected contact’s line is deleted. All lines slides upward and
an empty line is inserted as the last line.

File Settings Diagram CilflLlanguage Data Transfer  Miscellaneous

Simulation ‘

Link1 Contact? LinkZ Contact? Link3 Contacts Link4 Contacts Links Coll Comment

Dinz Das

~
\.|/m‘

|| T | s

=== DInFlt - Filtered Discrete Input
DQ -Discrete Output
Aux - Auxiliary Cail
Trmr - Timer
Din1 Cnt - Counter
=) I_ CntCmp - Counter Comparator
FstCnt - Fast Counter

20 Doz

Fany
\|JN

SmAQ - State Machine &

SmEQ) - State Machine B

Key -Front Panel F Key

KeyFlt - Filtered Front Panel F Key
AnCmp - Analog Comparator

Pswd - Special Password Flags
CfgFlg - Configuration Flags

RTCYA - Yearly Alarms
8 MetIn - MODBUS Metwork Input
Sys - System Flags

v v wwr vy wwwwww vowwowow vl
=
[N
e

Inverter
7 Link

Marmally Open
Mormally Closed
Rising Edge
Falling Edge

<

Delete Contact

InsertLine

Delete Line
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5.1.5 Link Columns
There exist 5 link columns in series.

Contacts and coils are connected each other by means of links. A link may have
upper, lower, left and right connections.

Press left button of mouse to select a link. Press right button of mouse to see the
list of possible connections and select the appropriate one or select the dashed
one to delete the link.

Refer to “Fast Line Drawing” section for faster diagram drawing.

141 GEMO® Ladder Editor V2.1

Fil= Settings Diagram DifLanguage Data Transfer  Miscellaneous

| Simulation |

Mo Contact] Link1 Contact2 Link2 Contact3 Link3 Contactd Link4 Contacts Link5 Coil Comment
Dinl Aul I Daz

L 2 (-

w

= 2 Aux3s

‘Fg

5.1.6 Coil Column
There exists 1 coil column.

Press left button of mouse to select a coil. Press right button of mouse to
view/alter the properties of selected coil.

Refer to Abbreviations section to review the representation of selected coils.
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o Discrete Output: Selected coil becomes an input of a Discrete Output.
Discrete Output number and input type are selected via sub menu. Refer
to “Ladder Components” for further information about input types.

e Auxiliary Relay: Selected coil becomes an input of an Auxiliary Relay.
Auxiliary Relay number and input type are selected via sub menu. Refer to
“Ladder Components” for further information about input types.

e Timer: Selected coil becomes an input of a Timer. Timer number and
input type are selected via sub menu. Refer to “Ladder Components” for
further information about input types.

e Counter: Selected coil becomes an input of a Counter. Counter number
and input type are selected via sub menu. Refer to “Ladder Components”
for further information about input types.

e State Machine A: Selected coil becomes an input of State Machine A.
Input number or type is selected via sub menu. Refer to “Ladder
Components” for further information about input types.

e State Machine B: Selected coil becomes an input of State Machine B.
Input number or type is selected via sub menu. Refer to “Ladder
Components” for further information about input types.

¢ Run Time Screen: Selected coil becomes an input of a Run Time Screen.
Run Time Screen number and input type are selected via sub menu. Refer
to “Ladder Components” for further information about input types.

e Timer Tick: Selected coil becomes a Timer Tick. Timer Tick number is
selected via sub menu. Refer to “Ladder Components” for further
information about Timer Ticks.

e Delete Coil: Selected coil is deleted.
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5.1.7 Comment Column

User can write a comment for each ladder line. Double click left button of mouse
to the comment section of a line to place a comment.
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| Simulation |

Mo Contact] Link1 Contact2 Link:z2 Contact3 Link3 Contactd Link4 Contacth Link5 Caoil Comment
Dinl Ayl Doz
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F—M 4 (O
2
Trorl
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|

5.2 Simulation Screen

Press Simulation Button to switch to simulation mode while in editing mode.
Test/simulate diagram in simulation mode.

Ladder components may be displayed as ladder symbols or electrical symbols.
Symbols, links, contacts and coils are displayed in 3 colors; Red if ON or active,
blue if OFF or passive, yellow if ready to be ON or active.

The status of ladder elements is seen on separate sub screens. For inputs; green
is active, black is passive. For outputs; Red is active, black is passive.

The preset and actual values of appropriate ladder elements are red if active,
blue if passive, black for Preset/Reset values and yellow if stand-by or paused.

The sub screen of a ladder element becomes automatically visible in simulation
mode if it is already used in the diagram.

A sub screen is set to visible or hidden via “View” menu item.

Filtered inputs are represented with separate colored shapes on top of unfiltered
ones. The color is green if active, black is passive, yellow if filter is active.

Fast Input Counters are seen / simulated in Discrete Input simulation sub screen.
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Analog inputs and PTC temperature sensor inputs are simulated via a moving
bar like a potentiometer. Analog signal value and transformed value are read on
right side of each bar.

Run time screens are simulated via LCD Module simulation.

Any simulation sub screen may be relocated. Press left button of mouse to an
empty point of a sub screen and move mouse while keeping button pressed.

If there exists any warning(s) about the ladder diagram/program, a red button
appears on the left top corner of the diagram. Press the red button to read the
warnings. It is advised to have no warning for every diagram/program before
simulation or downloading.

i GEMO® Ladder, Editor ¥2.1
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5.3 Discrete Input Settings Screen

Press Settings->Discrete Inputs to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Use the bar on the right side
of the table to access/scroll the lines that can not be displayed on the screen.
Some cells are colored to maintain table more readable when cell value is other
than the default value.
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e FtON: Filter ON time in seconds with a resolution of 1/100 second.
Minimum filter time is 0 and maximum filter time is 2.5 seconds. Refer to
Ladder Elements section about filtered inputs.

e FtOFF: Filter OFF time in seconds with a resolution of 1/100 second.
Minimum filter time is 0 and maximum filter time is 2.5 seconds. Refer to
Ladder Elements section about filtered inputs.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for selected Discrete Input contact.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.

Discrete Input Settings

Discrete Input Seftings
No  [FON [FIOFF [Ladder Comment (LC) [LC [Comment [~
DIl [000 000 Mo
DIn2 |000 000 Mo
Dih3 |000 000 Mo
Dind 100 200 |Motor switch Tes |Activate Motor
DIn§ |000 000 Mo
Din§  |000 000 Mo
Din?  |0.00 000 Mo
DIng [0.00  0.00 MNo |
DIn3 |000 000 Mo
Dinl0 |000 000 Mo
Din11 |000 000 Mo
Dim2 |000 000 Mo
DIn13 |000 000 Mo
Dinl4 |0.00 000 Mo
DIni5 |000 000 Mo Ls
DInl6 |0.00 000 Mo
Din7 |000 000 Mo
Lul.d0) falnlnl 000 ki s
FtON: OFF->DN filter time [D - 2.50 seconds] | | | | | |
FtOFF: ON->DFF Filter time [0 - 2.50 seconds] Din
Daone FtON |
DInFIt FtOFF +-»

5.4 Discrete Output Notes Screen

Press Settings->Discrete Outputs to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Use the bar on the right side
of the table to access/scroll the lines that can not be displayed on the screen.
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Some cells are colored to maintain table more readable when cell value is other
than the default value.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Discrete Output.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.

Discrete Output Motes

Discrete Output Notes
Ma Ladder Comment [LC) |LI: |D:umment |6
Do Ma
D2 Mo
D3 Mo
DO4  |Motor Relay e: Use a high capacity relay
Das Ma
DOE Mo
Doy MNa
D8 MNo |
Dag Ma
Da10 Mo
Dot Ma
D2 Ma
D3 Mo
Dot4 Mo
D5 Ma
Da1e Ma
Cood kl b7
Done

5.5 Auxiliary Relay Settings Screen

Press Settings-> Auxiliary Relay to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Use the bar on the right side
of the table to access/scroll the lines that can not be displayed on the screen.
Some cells are colored to maintain table more readable when cell value is other
than the default value.

e Retentive: Alter by double clicking; yes, no. If “yes”, selected Auxiliary
Relay is retentive. Refer to ‘Retention’ section for more information.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Auxiliary Relay.
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e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no” ladder, comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.

Auxiliary Relay Settings

Auxiliary Relay Settings
Mo HetentivelLadder Comment [LC) |LI: |Eomment ~
Aurl (Mo Mo
AupZ (Mo Mo
Auxd (Mo Mo
auxd Mo Mo
Aurs (Mo Mo
Auxg  [Yes Process started Yes zhould be rezet at the end of process.,
Aux? Mo Mo
Suxd (Mo Mo
Auxs (Mo Mo
Aux10 [Mo Mo
Aurl1 |Mo Mo |
Auxl2 (Mo Mo
Auxld [Mo Mo
auld Mo Mo
Aux1h (Mo Mo
ASuxlE (Mo Mo
i e B k1 k1 %
Done

5.6 Timer Parameters Screen

Press Settings-> Timers to access this sub screen. Double click a cell to enter a
new value or alter previously entered value. Use the bar on the right side of the
table to access/scroll the lines that can not be displayed on the screen. Some
cells are colored to maintain table more readable when cell value is other than
the default value.

¢ Function: Double click this cell to view a list of built in timer functions.
Select a function for each timer. Selected timers function is illustrated on
bottom of the screen. Also an explanation of the selected function is
displayed next to the illustration. Refer to “Ladder Components” section for
detailed description of each timer function.

e Retentive: Alter by double clicking; yes, no. If “yes”, selected Timer is
retentive. Refer to ‘Retention’ section for more information.

e tA: Enter default Preset A value for each timer.
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e tB: Enter default Preset B value for each timer. Preset B is not defined for
some timer functions.

e Unit: Select resolution (time base) for each timer.

e tA.Min.: Enter minimum value for tA that user is allowed to enter during
parameter entry via device front panel. This parameter is used by device
firmware to limit user entry.

e tA.Max.: Enter maximum value for tA that user is allowed to enter during
parameter entry via device front panel. This parameter is used by device
firmware to limit user entry.

e tB.Min.: Enter minimum value for tB that user is allowed to enter during
parameter entry via device front panel. This parameter is used by device
firmware to limit user entry.

e tB.Max.: Enter maximum value for tB that user is allowed to enter during
parameter entry via device front panel. This parameter is used by device
firmware to limit user entry.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Timer.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.
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Timer Paramsters
Mo Function |F|etent\ve|bﬂ |tB |Unit |L6«.Min. |m.Max.|tE.Min. |tB.Max.|Ladder Commert [LC] |LE |E0mment |A
Trorl | A:ON delay Mo om.o - 1A10zec 0000 9939 - Mo
Tror2 |A:ON delay Mo om.o - 1A10zec 0000 9939 |- Mo
Trr3 |B:Pulsed delay, OFF with RESET Mo 0.0 - 1/10zec. 0000 9999 - Mo
Trrd | C:Retriggerable ane shot Yes 2300 - 1A10zec. 0000 9999 --- Mo
Trar5 |A:0ON delay Mo om.g - 1A10zec. 0000 9999 --- Mo
TrarE  fJ:Flashing with START/RESET iNo 0.0 0230 1A0sec. (0000 (9939 0000 9999 Alam Lambasi ‘ez Kimizi Lamba
Trr? | L:Independent ON delay, OFF delay ‘Yes 0.0 0400 1A0sec OO0O 9939 0000 9999 Mo
Trard |A:0ON delay Mo om.a - 1A10zec. 0000 9999 --- Mo
Trard |A:ON delay Mo om.g - 1A10zec. 0000 9999 --- Mo
Trarl0|A: 0N delay Mo om.a - 1A10zec. 0000 9999 --- Mo
Trarl1 |A:ON delay Mo om.g - 1A10zec. 0000 9999 --- Mo
Trarl2 | A:0N delay Mo om.a - 1A10zec. 0000 9999 --- Mo
Trarl3 | A:0ON delay Mo om.g - 1A10zec. 0000 9999 --- Mo
Trorl4 | A:0ON delay Mo om.a - 1A10zec. 0000 9999 --- Mo
Trarl5 | A:0ON delay Mo om.g - 1A10zec. 0000 9999 --- Mo
Trmrl6 | A:ON delay Mo oo - 1A10zec 0000 9939 |- - Mo
Trrl7 | A:ON delay Mo an.o - 1A10zec 0000 9939 - - Mo
v
J:Flashing with START/RESET
: Mode J: Tx is periodically first ON tA_Min. <= LA <= tA Max.
for "tA" and then OFF for "tB" after .
STx START input is triggered (OFF > B =il o= Elie
. ON]. if *tB" is set to 0, then tB=tA
: . (symmetrical ONfOFF). Tx is OFF
; T when RESET input is ON. %
RTx ; FL
tA tB tA 1B -
Tx e |

5.7 Timer Tick Notes Screen

Press Settings-> Timer Ticks to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Some cells are colored to
maintain table more readable when cell value is other than the default value.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Timer Tick.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.
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Timer Tick Motes

Timer Tick Motes
Mo LadderEDmmenHLE]|LE |Eummem
TrorTick] [k eazuning Pulze Yﬁ|hemwm&m
TrorTickz Mo

1100 s ec. ——w
1410 sec. —»
1sec. —M

1 min. —M
thour—»  TIMEr —*Tmrx
FstCnt1 —»
FstCnt2 —W
TmrTick1 —m
TmirTick?2 —M

Done

5.8 Counter Parameters Screen

Press Settings-> Counters to access this sub screen. Double click a cell to enter
a new value or alter previously entered value. Use the bar on the right side of the
table to access/scroll the lines that can not be displayed on the screen. Some
cells are colored to maintain table more readable when cell value is other than
the default value.

Type: Double click this cell to alter counter type; up, down. Counter
operation is illustrated on bottom of the screen. Refer to “Ladder
Components” section for detailed description of counter operation.

Retentive: Alter by double clicking; yes, no. If “yes”, selected Counter is
retentive. Refer to ‘Retention’ section for more information.

Preset: Enter default Preset value for each counter.

Min. SET: Enter minimum value for Preset that user is allowed to enter
during parameter entry via device front panel. This parameter is used by
device firmware to limit user entry.

Max. SET: Enter maximum value for Preset that user is allowed to enter
during parameter entry via device front panel. This parameter is used by
device firmware to limit user entry.
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e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Counter.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.

Counter Parameters

Counter Parameters

Mo Type |F|etentive| Preset |Min.SET |Ma:-c.SET |Ladder Comment [LC] |LE |E0mment Ll
Cntl  (Up MNa 10 i E5R35 Ma

Cht2  |Down Mo 10 1] E5535 Mo

Cnt3 |Up Tes 2843 456 BEROD Fiston “es Do not uze Reset Input

Crtd  (Up Mo 10 1] EER35 Mo

Cnt5  (Up Ma 10 i E5635 Ma

Cnte  (Up Ma 10 i E5635 Ma

Cnt7  (Up MNa 10 i E5635 Mo

Cnt8  (Up MNa 10 i E5R35 Ma

Cnt3  (Up MNa 10 i E5R35 Ma

Crtld (Up Mo 10 1] EER35 Mo

Cntl1 (Up Mo 10 1] EER35 Mo

Cnt12 (Up Ma 10 i E5R35 Ma

Cnt13 (Up Ma 10 i E5635 Ma

Cnt14 (Up MNa 10 i E5635 Ma

Cntl5 (Up MNa 10 i E5635 Ma

Cntl6 (Up MNa 10 i E5R35 Ma 2

85535“___________U_F_j_(_:_o_untmg Dowin Caunting

Preset] . ... SN S L

0

Reset

Direction

Clutput

5.9 Counter Comparator Parameters Screen
Press Settings-> Counter Comparators to access this sub screen.

This screen is composed of 2 tabs. Press the relevant tab to access the Counter
Comparator Table or Counter Comparator Preset Table.

5.9.1 Counter Comparator Table

Press Comparator Table tab in the Counter Comparator Parameters Screen to
access Counter Comparator Table. Double click a cell to enter a new value or
alter previously entered value. Use the bar on the right side of the table to
access/scroll the lines that can not be displayed on the screen. Some cells are

All information subject to 38/120 http://www.gemo.com.tr
change without notice



GEMO® Ladder Editor V2.4 Rev. A © Gurbuzoglu Elektronik Ltd. $ti., 2015

colored to maintain table more readable when cell value is other than the default
value. Select one of the rows and read the exact form of comparison expression
of the selected Counter Comparator below table in blue color.

Parameter A: Double click this cell to view a list of Parameters and then
click to select one as Parameter A.

Param. A No: Double click this cell to view a numbers list for Parameter A
and then click to select the number of Parameter A.

Offset: Double click this cell to enter an offset value.

Operator: Double click this cell to view a list of logical operators and then
click to select one.

Parameter B: Double click this cell to view a list of Parameters and then
click to select one as Parameter B.

Param. B No: Double click this cell to view a numbers list for Parameter B
and then click to select the number of Parameter B.

Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Counter Comparator.

LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

Comment: .Place a comment for documentation purposes.
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Counter Comparator Parameters

Counter Comparator Parameters

f Comparator Table I{Cumparatur Presets‘ll
Mo Parameter A| Param.2 Mo | Offset |Dperat0l |Parameter B | Param.B N0|Ladder Comment [LC) |LI: |C0mment s
ChtCropl  |Cht 1 0 » Cht 1 Mo
CntCmp2  |Cnt 1 0 ¥ Cnt 1 Mo
ChtCrp3  |ChtPrat 20 -BET0 b= Cht 24 Mator Break Yes Offset will be changed
CntCrpd  |CntCrpPrst | 24 E70 <, 1= CrtPrst 2 Mo
ChtCrp5 |Cht Cht 1 Mo
CntCmps  |Cnt Cnt 1 Mo
ChtCrp?  |Cht Cht 1 Mo
CntCmp8 |Cnt Cnt 1 Mo
ChtCrpd  |Cht Chit 1 Ma
CntCrop10 | Cit Cnt 1 % Mo
CrtCrap11 [Cit Chit 1 Ma

1

1

1

1

1

CntCrpl2 [ Cnt Cnt Mo
Cht Ma
Crt Mo
Cht Ma
Crt Mo

=N k1

ChtCrap13 [ Cit
CntCrp14 [ Cnt
ChtCrap15 [ Cht
CntCrmp16 | Cnt

CondCmem 17 |

R Y Y R R )

[ QU |y (Y [ Y Y Y R Y Y Y
PO oo o oo oo oo oo

Format: (Parameter A + Offset) [ <, <=,=,!=, > >=] (Parameter B)
CntCmp4 = ON, if; (CntCmpPrst24 + 670) 1= (CntPrst2) Done
Offset : -9999 ... 9999

5.9.2 Counter Comparator Presets Table

Press Comparator Presets tab in the Counter Comparator Parameters Screen to
access Counter Comparator Presets Table. Double click a cell to enter a new
value or alter previously entered value. Use the bar on the right side of the table
to access/scroll the lines that can not be displayed on the screen. Some cells are
colored to maintain table more readable when cell value is other than the default
value.

¢ Preset: Enter default Preset value for each Counter Comparator Preset.

e Min. SET: Enter minimum value for Preset that user is allowed to enter
during parameter entry via device front panel. This parameter is used by
device firmware to limit user entry.

e Max. SET: Enter maximum value for Preset that user is allowed to enter
during parameter entry via device front panel. This parameter is used by
device firmware to limit user entry.

e Comment: .Place a comment for documentation purposes.
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Counter Comparator Parameters

Counter Comparator Parameters

f Comparator Table l}f'l:umparatur Presets‘ll

Mo

Preset

[Min.SET

Max SET |C0mment ”~

ChtCrapPrstl

10

CntCrpPrst2

10

ChtCrapPrst3

10

CntCrmpPrstd

10

ChtCrpPrsts

10

CntCrmpPrsts

10

ChtCrapPrst?

10

CntCrpPrstd

10

ChtCrapPrst

10

CntCrpPrsti0

10

ChtCrapPratll

125

CntCrpPrst1 2

10

ChtCrpPratl 3

10

CntCrpPrst14

10

ChtCrapPrstl5

10

CntCrpPrst1 6

10

ConbCmem Claatd

10

0

R e R e B e T e e e e e Y R R Y R Y )

65535
65535
65535
65535
65535
65535
65535
65535
B5535
65535
5E345
65535
B5535
65535
B5535
65535

CEEOE

Test thiz comparator

Dane

5.10 Fast Input Counter Parameters Screen

Press Settings-> Fast Input Counters to access this sub screen. Double click a
cell to enter a new value or alter previously entered value. Some cells are
colored to maintain table more readable when cell value is other than the default

value.

Preset: Enter default Preset value for each Fast Input Counter Preset.

Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Fast Input Counter.

LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

Comment: .Place a comment for documentation purposes.

All information subject to
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Fast Input Counter Parameters

Fast Input Counter Parameters

Ho Preset | Ladder Comment [LC) | LC | Comment

FstChtl |12 Encoder input Yes Usze 100 pulse encader
FsiCnt2 (15 Mo :

- In1 input is the input of 1_Fast Input Counter [FstCnt1] and In2 input is the input of 2 Fast Input Counter [FstCnt2].

- Fast Counter periodically counts 'Preset” number of Rising edges of In(x] and FstCnt(x] becomes OM for 1 Scan Time.

- Duration of 'Preset’ number of Rising edges of In[x] should be greater than 2x5can time so that FstCnt{x) shall be ON and OFF perniodically.
- Please refer to Technical Specification and User's Manual for correct use and timing information.

In1 FstCnt1
—» +nl —» Infx)
In2 FstCnt2
—» N2 —»
FstCnt(}{) .‘ ......... h
tCye

n= FastInput Preset, n pulses at In(x) input tCyc = 1scan time Dane

5.11 State Machine Designer Screen
Press Settings-> State Machines A/B to access this sub screen.

This screen is composed of 6 tabs. Press the relevant tab to access the State
Machine A Table, State Machine A Inputs Table, State Machine A Outputs Table,
State Machine B Table, State Machine B Inputs Table or State Machine B
Outputs Table.

5.11.1State Machine A Table

Press Sm_A Table tab in the State Machine Designer Screen to access State
Machine A Table. Double click a cell to enter a new value or alter previously
entered value. Use the bar on the right side of the table to access/scroll the lines
that can not be displayed on the screen. Some cells are colored to maintain table
more readable when cell value is other than the default value.

To insert or delete a line in the State Machine Table, double click State No cell of
the relevant row. A comment list appears. Choose the appropriate comment. If a
new line is inserted or a line is deleted then the following rows will be shifted
up/down and the indexes of Next States will be updated accordingly. Also, State
Machine A’s parameters is already used in Menu Designer Table, its index will
also be updated accordingly.

Retention selection of State Machine A is done via the radio button group below
the table.
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e (C1: Condition 1.Double click to view condition list and click to choose one.

e C1 Status: Status or type of Condition 1. Double click to view condition
status list and click to choose one.

e C1 Next: Next State’s number to jump in case Condition 1 happens.
Double click to view State Number list and click to choose one.

e (C2: Condition 2.Double click to view condition list and click to choose one.

e (C2 Status: Status or type of Condition 2. Double click to view condition
status list and click to choose one.

e C2 Next: Next State’s number to jump in case Condition 2 happens.
Double click to view State Number list and click to choose one.

e Q1...Q16: ON/OFF value of each State Machine A output for each state
separately. Double click to toggle ON/OFF.

e t.SET: Double click to enter default preset value of internal timer of State
Machine A (a separate value for each state).

e Unit: Double click to view time base list (and click to choose one) of
internal timer of State Machine A (a separate time base for each state).

e t.Min: Enter minimum value for t.SET that user is allowed to enter during
parameter entry via device front panel. This parameter is used by device
firmware to limit user entry.

e t.Max: Enter maximum value for t.SET that user is allowed to enter during
parameter entry via device front panel. This parameter is used by device
firmware to limit user entry.

e Comment: .Place a comment for documentation purposes.
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State Machine Designer

A- State Machine Designer

me A Table\{Sm A Inputs\me A Dutputs\{Sm B Table\{Sm B Inputs\me B Dutputs\
State Mo [C1 |c1 Status[C1 Next |c2 |E2Status|E2Next o1 [o2 a3 [a4 [os Jos [or [ae |3 |oi0jo11]ot2]ai3]a14|oi1s[ois]SET Juni [tmin. Jetan [Comment ~
1([Rst]  Trr - 2. State OFF|0FF|OFF OFF|OFF | OFF |OFF |OFF |OFF OFF | OFF |OFF |OFF |OFF |OFF|OFF(001.0 (1/10sec. |000.0 |939.9
2[mp]  In1 ON 3 State  (Trr - 3. State  |OFF|OM |OFF|OM (OFF|OM |OFF|OFF|OFF|ON |OFF OFF|OM |OFF|OFF|ON |01:33 |Min:Sec  |00:00 |93:59
3 In12 ON 4 State  Tmr - 4. State  |OFF|OFF|OFF|OM |ON |OFF OFF|OM |OFF|OFF|ON |OFF|OFF|OFF|ON |OFF|10:00 |Min:Sec  |01:00 |20:59 |Change time |ater
4 In3 ON B State |- |- ON |OFF|OM |OFF|OFF|OFF|ON |OFF|OFF OFF|OM |ON |OFF |OFF|OFF|ON (00.00 (14100 sec. |00.00 |99.99
5 In5 ON E. State |- |- ON |OFF|OM |OM |OFF|OFF|ON [ON |OFF OFF|OM |ON |OFF|OFF|ON |OFF|00:00 |MinSec  |00:00 (9359
B In1 ON 2 State  [In2 ON 10. State |ON |OFF|OFF|OM |OFF|OFF|OFF|OFF|ON |OFF|ON |OFF|OFF|OFF|OFF|OFF|00.00 |1/100 sec. |00.00 |99.99
7 OFF|0FF|OFF OFF|OFF | OFF |OFF |OFF |OFF OFF | OFF |OFF |OFF |OFF |OFF|OFF|001.0 1/10s=c.  |000.0 (933.9
g OFF|0FF|OFF | OFF|OFF|OFF |OFF |OFF |OFF OFF|OFF|OFF |OFF |OFF |OFF|OFF|001.0 (1/10sec.  |000.0 |939.9
& OFF|0FF|OFF OFF|OFF | OFF |OFF |OFF |OFF OFF | OFF |OFF |OFF |OFF |OFF|OFF(001.0 (1/10sec. |000.0 |939.9
10 Tmr - 11. State |- - O |OM |OFF|OM |OM |OFF|OFF|OFF | OFF|OFF|OM |ON |OFF | OFF|OFF|OM (00100 |TrwTickl (00100 (00150 |Set tick 1
1 Tror - 12. State |- |- OFF|OM |OFF|OM |OFF|OFF|OM |OFF OM |OFF | OFF|OFF|ON (OFF|ON |OW (00200 | TrorTickl 00050 (00250
12 Tmr - E. State |- |- 0N |OFF|OFF|OFF|OM |OFF|OFF|ON (OFF ON |OM |OFF|ON |OFF/ON |OFF|001.0 (1/10sec. |000.0 (939.9
13 OFF|0FF|OFF OFF|OFF | OFF |OFF |OFF |OFF OFF | OFF |OFF |OFF |OFF |OFF|OFF(001.0 (1/10sec. |000.0 |939.9
14 OFF|0FF|OFF | OFF|OFF|OFF |OFF |OFF |OFF OFF|OFF|OFF |OFF |OFF |OFF|OFF|001.0 (1/10sec.  |000.0 |939.9
15 OFF|0FF|OFF | OFF|OFF | OFF |OFF |OFF |OFF OFF | OFF |OFF |OFF |OFF |OFF|OFF(001.0 1/10s=sc.  |000.0 (939.9
16 OFF|0FF|OFF|OFF|OFF|OFF |OFF |OFF | OFF OFF|OFF|OFF |OFF |OFF |OFF|OFF|001.0 1/10s=c.  |000.0 (9339 a

State Machine A: Retentive: When SmAHRst is ON: execution jumps to the State at Line 1 [from any State].

~ Mo When SmAJmp is ON; execution jumps to the State at Line 2 [from any State].

SmAR st input is more prior than SmAJmp input.
* Yes Condition 1 [C1] is more prior than Condition 2 [C2).

‘Tmr’ in colomn C1 and C2 represents internal timer of State Machine A.
Inl __. In16 in colomn C1 and C2 represent SmAln1 ... SmAIn16 inputs of State Machine A.

5.11.2State Machine A Inputs Table

Press Sm_A Inputs tab in the State Machine Designer Screen to access State
Machine A Inputs Table. Double click a cell to enter a new value or alter
previously entered value. Some cells are colored to maintain table more readable
when cell value is other than the default value.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected input of State Machine A.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.
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State Machine Designer

A- State Machine Designer
/Sm_A Table fSm_A Inputs\me_A Dutputs\{Sm_B Table\{Sm_B Inputs\me_B Dutputs\
Ma Ladder Comment [LC) |LE |E0mment
SméHst Mo
St rp Ma
Smélnt Mo
SmaEn Mo
Smélnl |Start es Use as C1
SmalnZ (Stop ‘ez Use as C2
Smdlnd No
Smélng Mo
SmélnG Mo
Smélng Mo
Smaln7? Mo
Smélng Mo
Smélng Mo
Smalnl0 Mo
Smélnll No [
Smélnl2 Mo
Smalnl3 Mo
Smélnld Mo
Smalnl5 Mo
Smalrl6 No D

5.11.3State Machine A Outputs Table

Press Sm_A Outputs tab in the State Machine Designer Screen to access State
Machine A Outputs Table. Double click a cell to enter a new value or alter
previously entered value. Some cells are colored to maintain table more readable
when cell value is other than the default value.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected output of State Machine A.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.
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State Machine Designer

A- State Machine Designer
,( Sm_A Table\{Sm_A InputsYSm_A Dutputs\{Sm_B Table\{Sm_B Inputs\me_B Dutputs\
Ma LadderEommenHLE]|LE |E0mmem
Small Mo
SmAQ2 |Matar OW ‘ez Connhect to Q6
SmAD3 Mo :
SmAGl4 Mo
Smads (Pump ON ‘ez Connect to 37
SmAE Ho
SmAl7 Ho
SmALE Mo
SmALS Mo
SmAL10 Mo
SmAl11 Mo
Smal12 Mo
SmAG13 Mo
SmAL14 Mo
SmAl15E Mo
SmAl1E Ho

Dore

5.11.4State Machine B Table
Press Sm_B Table tab in the State Machine Designer Screen to access State
Machine B Table.

State Machine B Table contains same information as in State Machine A Table.
Please refer to State Machine A Table section for details.

5.11.5State Machine B Inputs Table
Press Sm_B Inputs tab in the State Machine Designer Screen to access State
Machine B Inputs Table.

State Machine B Inputs Table contains same information as in State Machine A
Inputs Table. Please refer to State Machine A Inputs Table section for details.

5.11.6State Machine B Outputs Table

Press Sm_B Outputs tab in the State Machine Designer Screen to access State
Machine B Outputs Table.

State Machine B Outputs Table contains same information as in State Machine A
Outputs Table. Please refer to State Machine A Outputs Table section for details.

5.12Front Panel F Keys Screen

Press Settings-> Front Panel F Keys to access this sub screen. Double click a
cell to enter a new value or alter previously entered value. Some cells are
colored to maintain table more readable when cell value is other than the default
value.
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e FtON: Filter ON time in seconds with a resolution of 1/100 second.
Minimum filter time is 0 and maximum filter time is 2.5 seconds. Refer to
Ladder Elements section about filtered key inputs.

e FtOFF: Filter OFF time in seconds with a resolution of 1/100 second.
Minimum filter time is 0 and maximum filter time is 2.5 seconds. Refer to
Ladder Elements section about filtered key inputs.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Front Panel F Key.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.

Front Panel F Keys

Front Panel F Keys

No |FtON |FYOFF |Ladder Comment [LC) [LC |Comment
kepl (000 000 Mo
ke [1.00 250 | Start Button ez | Review filker time
Few3d 030 040 Mo
FtON: OFF->0N hiter ime [0 - 2.50 zeconds]
Key
FtOFF: OM->0FF filter time [0 - 2.50 seconds]
..............................  FtO
Dohe KeyFIt FtOFFis-»

5.13 0-10V Analog Input Parameters Screen

Press Settings-> 0-10V Analog Inputs to access this sub screen. Double click a
cell to enter a new value or alter previously entered value. Some cells are
colored to maintain table more readable when cell value is other than the default
value.

e 0V Reading Value: Double click to enter the conversion result (value)
when analog input is OV. This value may be greater or less then 10V
Reading value.

e 10V Reading Value: Double click to enter the conversion result (value)
when analog input is 10V. This value may be greater or less then 0V
Reading value.
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e Samples: Double click to view number of samples list and choose one.
Analog input will be sampled entered times, arithmetic mean will be
calculated and converted according to 0V/10V Reading Values.

e LCD Format: Double click to view LCD Format list and choose one. This
format determines how selected analog input value will be displayed on
LCD module (decimal point position).

e Comment: .Place a comment for documentation purposes.

0 - 10V Analog Input Parameters

0- 10V Analog Input Parameters

Ma % Reading % alue |‘|W Feading Walue |Sam|:ules |LED Format |Enmment
anl1inl |0 1] 2 ®

An1InZ |-100 EOD 1 . # Increasing
An1WIng |-50 1580 g . fH ]

An1iIng | 250 =250 16 i Decreazing

0V Reading Yalue. 10¥ Reading ¥alue: Yalid range: -939 ___ +1000

Increasing Decreasing
10Y Reading Yalue > 0V Reading Yalue 0V Reading Value > 10V Reading Value
F 3 A
Reading : Reading
Value Value
oy 10
Reading : Reading ;
Value ov 10V > Value ov 10V »

Daone

5.14 Analog Comparator Parameters Screen
Press Settings-> Analog Comparators to access this sub screen.
This screen is composed of 3 tabs. Press the relevant tab to access Analog

Comparator Table, Analog Comparator Preset Table or Analog Comparator
Hysteresis Table.

5.14.1Analog Comparator Table Screen

Press Comparator Table tab in the Analog Comparator Parameters Screen to
access Analog Comparator Table. Double click a cell to enter a new value or
alter previously entered value. Some cells are colored to maintain table more
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readable when cell value is other than the default value. Select one of the rows
and read the exact form of comparison expression of the selected Analog
Comparator below table in blue color.

Parameter A: Double click this cell to view a list of Parameters and then
click to select one as Parameter A.

Param. A No: Double click this cell to view a numbers list for Parameter A
and then click to select the number of Parameter A.

Operator: Double click this cell to view a list of logical operators and then
click to select one.

Parameter B: Double click this cell to view a list of Parameters and then
click to select one as Parameter B.

Param. B No: Double click this cell to view a numbers list for Parameter B
and then click to select the number of Parameter B.

AnHysCmp No: Double click this cell to view a numbers list for Hysteresis
and then click to select. Hysteresis selection is possible and valid only
when operator is selected as (+Hys) or (-Hys).

Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Analog Comparator.

LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

Comment: .Place a comment for documentation purposes.
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Analog Comparator Parameters

Analog Comparator Parameters

Jl’ Comparator Tahle\{comparatnr Presets\{cnmparatnr Hysteresis \.-'Ellues“nl

Ma Parameter A| Param.A Mo | Operatar | Parameter B | Param.B Mo |AnEmpHys Ma | FtOM[zec) | Ft0 FF[sec]| Ladder Cammeant (LC) | LC | Caommant
AnCmpl |PTC 1 b FTC 1 00.0 an.o No

AnCmpz  Anln __ _mpPrst _mm Pres : ormect LCD Format
AnCmpa  [AnCmpPret 3 1 AnCmpHys1 050 023 Temperature input reg

AnCrpd |PTC 1 1 00.0 o0.o Na

AnCmp5 |PTC 1 b FTC 1 00.0 an.o No

AnCmpE |PTC 1 > FTC 1 00.0 on.o No

AnCmp? |PTC 1 > FTC 1 00.0 o0.o Nao

AnCmpd |PTC 1 ¥ FTC 1 00.0 o0.o Mo

AnCmp3 |PTC 1 b FTC 1 00.0 an.o No
AnCmpl0|PTC 1 > FTC 1 00.0 on.o No

AnCmpl1 |PTC 1 > FTC 1 00.0 o0.o Nao

AnCmpl12 |PTC 1 b FTC 1 00.0 o0.o No
AnCmpl13|PTC 1 b FTC 1 00.0 an.o No

AnCmpl14 |PTC 1 > FTC 1 00.0 o0.o No

AnCmpl5 |PTC 1 > FTC 1 00.0 o0.o Nao

AnCmplE |PTC 1 b FTC 1 00.0 o0.o No

AnCmp3=0N,if; (AnCmpPrstd) >=(PTC1 + AnCmpHys1)
AnCmp3 = OFF, if; (AnCmpPrst3) <= (PTC1) Dane

5.14.2Analog Comparator Presets Table

Press Comparator Presets tab in the Analog Comparator Parameters Screen to
access Analog Comparator Presets Table. Double click a cell to enter a new
value or alter previously entered value. Some cells are colored to maintain table
more readable when cell value is other than the default value.

e Preset: Enter default Preset value for each Analog Comparator Preset.

e Min. SET: Enter minimum value for Preset that user is allowed to enter
during parameter entry via device front panel. This parameter is used by
device firmware to limit user entry.

e Max. SET: Enter maximum value for Preset that user is allowed to enter
during parameter entry via device front panel. This parameter is used by
device firmware to limit user entry.

e LCD Format: Double click to view LCD Format list and choose one. This
format determines how selected analog comparator Preset value will be
displayed on LCD module (decimal point position).

e Comment: .Place a comment for documentation purposes.
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Analog Comparator Parameters

Analog Comparator Parameters

,l’ Comparator Tahleycomparatnr Presets\{cnmparatnr Hysteresis \.-'Ellues“nl

Ma Preset |Min.SET |MaH.SET |LED Farmat |E0mment

AnCmpPrst] 100 1] 1000 #

AnCmpPrst2 200 180 350 B H Prezzure threshold value
AnCmpPrst3 (240 a 500 i #H ]

AnCrpPrstd (100 a 1000 #

AnCmpPrsts (100 1] 1000 #

AnCmpPrsts (100 a 1000 #

AnCmpPrst? (100 a 1000 #

AnCmpPrsts (100 1] 1000 #

AnCmpPrst3 (100 1] 1000 #

AnCmpPrsti0 (100 a 1000 #

AnCmpPrst11 (100 a 1000 #

AnCmpPrst12 (100 1] 1000 # %
AnCmpPrst13 (100 1] 1000 #

AnCmpPrst14 (100 a 1000 #

AnCmpPrst15 (100 a 1000 #

AnCmpPrst1E& (100 1] 1000 #

Yalid range: Min.Set <= Preset <= Max.Set. -999 <= Min.Set <= Max.5et. Min.Set <= Max.Set <= 1000

Daone

5.14.3Analog Comparator Hysteresis Table

Press Comparator Hysteresis Values tab in the Analog Comparator Parameters
Screen to access Analog Comparator Hysteresis Table. Double click a cell to
enter a new value or alter previously entered value. Some cells are colored to
maintain table more readable when cell value is other than the default value.

e Hysteresis: Enter default value for each Analog Comparator Hysteresis.

e Min. SET: Enter minimum value for Hysteresis that user is allowed to
enter during parameter entry via device front panel. This parameter is
used by device firmware to limit user entry.

e Max. SET: Enter maximum value for Hysteresis that user is allowed to
enter during parameter entry via device front panel. This parameter is
used by device firmware to limit user entry.

e LCD Format: Double click to view LCD Format list and choose one. This
format determines how selected analog comparator Hysteresis value will
be displayed on LCD module (decimal point position).

e Comment: .Place a comment for documentation purposes.
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Analog Comparator Parameters

Analog Comparator Parameters

,l’ Comparator Tahle\{comparatnr Presetsycnmparatnr Hysteresis \.-'Ellues“nl

Ma

Hysteresiz | MinSET

[MaxsET

| LCD Farmat | Comimatt

AnCmpHys1
AnCmpHys2
AnCmpHyz3
AnCrpHyz4
AnCmpHys5
AnCmpHys6
AnCmpHyz7
AnCrmpHyz8
AnCmpHys9
AnCmpHyz10
AnCmpHyz11
AnCmpHys12
AnCmpHys13
AnCmpHys14
AnCmpHyz15
AnCmpHys16

10
10
15
22
10
10
10
10
10
10
10
10
10
10
10
10

1

1
3
5
1
1
1
1
1
1
1
1
1
1
1
1

250
250
30

50

250
250
250
280
250
250
250
250
250
250
250
280

#

#H Frezzure input hys.
#

T 2 2 3 % & #F 3 8 &%+ 3+ 5 3 =

Yalid range:

Min.Set <= Hysteresis <= Max.Set. 1 <= Min.Set <= Max.Set. Min.Set <= Max.Set <= 250

Daone

5.15 Settings for Special Password Flags Screen

Press Settings-> Special Password Flags to access this sub screen. Double click
a cell to enter a new value or alter previously entered value. Some cells are
colored to maintain table more readable when cell value is other than the default
value.

Password: Enter a 4 character password value for each Flag.
0..9,AB,C,D,E,F characters shall be used. When user enters a correct
password via from panel of a device, relevant Special Password Flag
(Contact) will be ON and then OFF for a single cycle.

Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Special Password Flag.

LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

Comment: .Place a comment for documentation purposes.

All information subject to
change without notice

52/120 http://www.gemo.com.tr



GEMO® Ladder Editor V2.4 Rev. A © Gurbuzoglu Elektronik Ltd. $ti., 2015

Settings for Special Password Flags

Settings for Special Password Flags

Mo F'asswu:urd|Ladder Comment [LC) |LE |Eu:umment
Pawdl fOOOF Mo
Pawd2 |00F0 Mo
Pawd3 |OFO0 Mo
Pawd4 |FOOO Mo

Maote: o can uze 0,94 B.C.0 E F characters in pazswaord.

Dane

5.16 Yearly Alarms Screen

Press Settings-> Yearly Alarms to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Some cells are colored to
maintain table more readable when cell value is other than the default value.

e Channel No: Displays channel no.

e LCD Prog.: Select “Yes” to enable programming of selected yearly alarm
from the front panel of a device (SET3; password=FFF9).

e ON Day: Select ON day. Select “---” to disable this parameter.

e ON Month: Select ON month. Select “---" to disable this parameter.

e ON Year: Select ON year. Select “---" to disable this parameter.

e OFF Day: Select OFF day. Select “---" to disable this parameter.

e OFF Month: Select OFF month. Select “---” to disable this parameter.
e OFF Year: Select OFF year. Select “---” to disable this parameter.

e Comment: .Place a comment for documentation purposes.

e Ladder Comment : Any comment placed here is seen on ladder diagram
for the selected yearly alarm. Select “Yes” to display ladder comment.
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Yearly Alarms

Yearly Alarms

[RicyAa1{RICYAZYRTCYAS{RTCYA4 YRICYAS (RICYAGYRTCYAT {RTCYAR |

Charinel No| LCD Prog. [ON Day [N Month  [ONrear [OFF Day |OFF Morth  [OFF ear Commert

1 |Yes [ June 2015 H fuly 2018
RTCYAT Ladder Camment
" Mo
" Yes

January February tarch April May June July August  September  October  Mowvember December
il 2009
2ma

201
2mz
2m3
2014
2ms
26
2m7
2ma

| ame

RTCYA parameters shall be updated via AR2 front panel with (SET3->Password=FFF9) if "LCD Prog." is "Yes". Diome

5.17 Weekly Alarms Screen

Press Settings-> Weekly Alarms to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Some cells are colored to
maintain table more readable when cell value is other than the default value.

e Channel No: Displays channel no.

e LCD Prog.: Select “Yes” to enable programming of selected weekly alarm
from the front panel of a device (SET3; password=FFF8).

e ON: Select “Yes” to enable ON state of selected channel. If selected as
“‘NO”, selected channel's ON comparison is disabled.

e ON Time: Enter time when channel state becomes ON.

e OFF: Select “Yes” to enable OFF state of selected channel. If selected as
“‘NO”, selected channel's OFF comparison is disabled.

e OFF Time: Enter time when channel state becomes OFF.
e Mon: Select “Yes” to enable channel on Mondays.

e Tue: Select “Yes” to enable channel on Tuesdays.

e Thr: Select “Yes” to enable channel on Thursdays.

e Wed: Select “Yes” to enable channel on Wednesdays.

e Fri: Select “Yes” to enable channel on Fridays.

e Sat: Select “Yes” to enable channel on Saturdays.

e Sun: Select “Yes” to enable channel on Sundays.
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e Comment: .Place a comment for documentation purposes.

e Ladder Comment : Any comment placed here is seen on ladder diagram
for the selected weekly alarm. Select “Yes” to display ladder comment.

Weekly Alarms

Weekly Alarms

/rRTcwaA1{RTCWA2 {RTCWAZ{RTCWA4Y (RTCWAS (RTCWAG {RTCWAT7 (RTCWAS',
CharnelNolLCD Prog. [ON  [ONTime  [0FF  [OFFTime  [Mon [Tue [Th [wed[Fi [at [Sun [Comment

1 ez s 03:25 s 1255 Mo es Mo Ye: Mo Mo |Yes

2 s es 18:35 es 2250 Mo ez Mo

E es es 05:35 Mo es Mo Mo

4 es Mo es 15:40 No Mo Mo Mo Mo |Yes Mo
RTCWwAT Ladder Comment
@ No ,7

o1 2 3 4 5 B 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 " Yes

Medy Lo d P D i P DD P ——

Tuesdyy | 1 ¢ I 0

Wednesday | f b bbb N

Tusdy || || —— GG

Fidy 1 b 0 —

Sendey  (NENEEENERENININENEEE .  DEama

wi | | | | OSSP G P

RTCWA parameters shall be updated via AR2 front panel with (SET3->Password=FFF8) if "LCD Prog." is "Yes". Done

5.18 Configuration Flags Screen

Press Settings-> Configuration Flags to access this sub screen. Double click a
cell to enter a new value or alter previously entered value. Some cells are
colored to maintain table more readable when cell value is other than the default
value.

e Value: Enter ON or OFF for each Configuration Flag. This value shall be
altered during run-time is defined in menu designer. This value is stored in
non-volatile memory and remains ON or OFF during power on and after
until altered via front panel.

e Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Configuration Flag.

e LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

e Comment: .Place a comment for documentation purposes.
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Configuration Flags Power On Values

Configuration Flags Power On Values

Mo Yalue |LadderEDmmenHLE]|LE |Eummem
CrgFlg1|OH b ki ez Motor OM
CfgFlg2|OFF Mo
CfgFlg3|Or Mo i
CfgFlgd|OFF Mo

Dane

5.19 System Settings Screen

Press Settings->System Settings to access this sub screen. Double click a cell to
enter a new value or alter previously entered value. Some cells are colored to
maintain table more readable when cell value is other than the default value.

Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected System contact.

LC: Alter LC by double clicking; yes, no. If “yes”, ladder comment is seen
on ladder diagram, if “no”, ladder comment is not placed on diagram.

Comment: .Place a comment for documentation purposes.
RTC Day Light Saving: Select day light saving mode of operation.

RTC Time Zone: Select the time zone for the device location. Automatic
day light saving is done according to the select time zone.
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System Settings

System Settings

Mo Ladder Comment [LC) |LI: |Enmment

PowerJMR =t iMo

ErnRetention Mo

ErPTC1 Mo

EnPTC2 Mo

ErrCommurmy Mo

ErnComm1 Mo

ErRTC Mo
RTC-Day Light Saving RTC-Time Zone
" Manual " GMT +0; Londan
fs Automatic (European) = GMT +1: Paris

(o GMT +2; Istanbul

Daone

5.20 MODBUS Settings Screen
Press Settings->MODBUS Settings to access this sub screen.

Only MODBUS RTU mod is supported.

AR2 is connected to an RS485 MODBUS RTU network as a “slave” via AR2-S-
24VDC-MB1; AR2 MODBUS gateway. AR2-S-24VDC-MB1 has 2 RS485 port;
first one is used to connect to an AR2 and the other is used to connect to a
MOSBUS RTU Master.

The communication parameters of AR2-S-24VDC-MB1 and MOSBUS RTU
Master should be the same. The adjustment should be done by the user via
MODBUS Settings Screen for AR2 side.

Press Settings->MODBUS Settings to access to MODBUS Settings Screen
(requires version 2.4 or later). The attributes located at this screen are listed
below. The attributes adjusted by the used are saved at the non-volatile memory
of AR2 and automatically transfered to AR2-S-24VDC-MB1 and activated after a
successful communication between AR2 and AR2-S-24VDC-MB1.

After power on, if AR2-S-24VDC-MB1 can not communicate successfully with
AR?2, it uses following communication settings; 9600 baud, even parity, 1 stop bit,
slave address = 10.

2 LEDs blink when a communication is successful between AR2-S-24VDC-MB1
and AR2, and between AR2-S-24VDC-MB1 and MODBUS master.
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5.20.1 Baud Rate

This is the communication speed between AR2-S-24VDC-MB1 and MODBUS
master. User may select; 9600, 19200 or 38400 baud.

5.20.2 “Parity / Stop Bit”

This is the communication Parity/Stop Bit between AR2-S-24VDC-MB1 and
MODBUS master. User may select; .“1 Stop Bit, Even Parity”, “1 Stop Bit, Odd
Parity”, “1 Stop Bit, No Parity”, “2 Stop Bits, No Parity”

MODBUS specification does not define “1 Stop Bit, No Parity”. At this option, a
transmitted or received character is composed of 10 bits. In MODBUS
specification, a character is composed of 11 bits. AR2-S-24VDC-MB1 supports
both 10 bits and 11 bits reception and transmission.

But suggested option is either “1 Stop Bit, Even Parity” or “1 Stop Bit, Odd
Parity”. Because error detection at these options are more powerful.

5.20.3 Slave Address
This is the slave address of AR2-S-24VDC-MB1 (hence AR2) at the MODBUS
RTU network.

“0” (or broadcast messages) address is not supported.

5.20.4 Allow Master to Write into; Check Box

This is the authentication of the Master to write any data into any register/coil of
AR2. User should select the check box to give permission to MODBUS master to
write. A single permission covers all coils and registers in AR2.

If the permission is not given (check box is not selected) AR2 returns “03-
ILLEGAL DATA VALUE” exception message.

5.20.5 Allow Master to Read from; Check Box

This is the authentication of the Master to read any data from any register/coil of
AR2. User should select the check box to give permission to MODBUS master to
read. A single permission covers all coils and registers in AR2.

If the permission is not given (check box is not selected) AR2 returns “03-
ILLEGAL DATA VALUE” exception message.

5.20.6 Minimum Delay before Response to Master

With this setting, user may delay a ready response of AR2-S-24VDC-MB1 to the
MODBUS master. This delay is in milliseconds. For fastest response this setting
should be “0”.

This feature may be helpful when connecting AR2-S-24VDC-MB1 to MODBUS
masters running on non-real time computing environment (like a PC running
Windows or Linux operation systems).
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MODBUS specification defines a 3,5 character long minimum silence duration for
any master/slave to start sending a new message or response to a received
message. This duration may be very short for a slow or for a non-real time
MODBUS Master. This delay setting instructs AR2-S-24VDC-MB1 to delay a
response to the MODBUS Master (hence delay to occupy the RS485 half duplex
line). Of course this delay will decrease the communication performance.

This delay is applied to all responses from AR2-S-24VDC-MB1 to MODBUS
master, including the “Exception” messages.

f E
MODBUS Settings
No Ladder Comment (LC) | L | Comment A
Metin1 iNo
Metin2 No
Metin3 No
Metind No
MNetin No
MNeting Mo
Metin7 No
Meting No
Meting No
MNetin10 No
Metin11 No
Metin12 No
Metin13 No
Metin14 No
Metin15 No
MNetin18 No
Bl = (v

[~ Allow Naster to write into

[~ Allow Wazster to read from

Slave Addrezs:

o0

Baud Rate
f» SS00
" 15200
(— 38400

Minimum delay before rezponse to Master (milizeconds):

000 Enter "0 for faztezt rezponze

Stop Bit/ Parity

f* 1 Stop Bit, Ewen Parity
" 1 Stop Bit, Odd Parity
" 1 Stop Bit, No Parity
{~ 2 Stop Bitz, Mo Parity

Dione

5.21Run Time Screens Screen

Press Settings->Run Time Screens to access this sub screen.

All information subject to
change without notice
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This screen contains Welcome Screen Table and Tables of 1...32.Screens.
Press the relevant tab to access tables.

Double click a cell to enter a new value or alter previously entered value. Some
cells are colored to maintain table more readable when cell value is other than
the default value.

Below the Welcome Screen Table;

Flashing ON Time: Backlight is ON for this duration and then OFF, ff
selected sub screen’s backlight is selected as flashing.

Flashing OFF Time: Backlight is OFF for this duration and then ON, if
selected sub screen’s backlight is selected as flashing.

/O States Screen Backlight: Select backlight status (type) when active
screen is I/O States Screen.

Below tables of 1...32.Screens;

Number of Loops: Timed screens loops entry times and then disappears.
Time required to loop all is displayed blow the entry.

Ladder Comment (LC): Any comment placed here is seen on ladder
diagram for the selected Screen. Click yes to activate comment.

Tables of 1...32.Screens;

Active: Double click to toggle Yes/No. Only active sub screens are
displayed on LCD.

Line 1: Upper line (16 characters) of selected sub screen.
Line 2: Lower line (16 characters) of selected sub screen.

Parameter: Double click to view a list of parameters and select one to
display its real time value, located in the selected sub screen. Not valid for
Welcome Screen.

Parameter: Double click to view a list of numbers and select one for the
selected parameter to display its real time value, located in the selected
sub screen. Not valid for Welcome Screen.

Row: Double click to view a list of row numbers and select one for the
selected parameter to locate in the selected sub screen. Not valid for
Welcome Screen.

Col.: Double click to view a list of column numbers and select one for the
selected parameter to locate in the selected sub screen. Not valid for
Welcome Screen.

Duration: Double click to enter duration in seconds that the selected sub
screen will appear on LCD before following sub screen.

B/Light: Double click to view a list and select one for the status of
backlight for the selected sub screen.
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e Comment: .Place a comment for documentation purposes.

To view the exact image of a sub screens that will appear on LCD is simulated
on the LCD image on lower right side of the screen. Click on a row and view its

image on LCD.

Wellcome Screen

Run Time Screens

b- Priority increases; 32.5creen iz the most prior screen.

{Wellcome Screeni 1127344567 89Y10¥11512¥13414415 1617 (1819520521 4222324 {2526 {27 128120430431 432",

SubScrMa Aclive|Line‘I |Line 2 |Parameter |F'aram.No |F|ow| Cal. |Duration|E.-’Lighl |Comment
1 ez : GEMO-AR2 D gemo.canm Jzec. ON
2 eg Tel: [+A03 23111248 e Jzec.  OM
3 Tex web Wi, QeMo.com.lr e Jzec.  OM
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5.22Menu Design Screen
Press Settings->Menu Designer to access this sub screen.

This screen contains Level 1, Level2 and Level 3 Menu Design tables. Click the
relevant tab to access the desired table.

Double click a cell to enter a new value or alter previously entered value. Use the
bar on the right side of the table to access/scroll the lines that can not be
displayed on the screen. Some cells are colored to maintain table more readable
when cell value is other than the default value.

Menu design has a 3 level structure. Each level is separate and independent
from others. Each level is activated by SET1, SET2 and SET3 keys located on
the front Panel of device.

For each level, separate password protection and parameter set can be designed
via Menu Design Tables.

Password table;

e Password Active: Double click to toggle Yes/No. Selected level is
password protected if set to Yes and a password entry screen is displayed
before parameter entry screens.

e Line 1: Upper line (16 characters) of password entry screen for the
selected level.

e Line 2: Lower line (16 characters) of password entry screen for the
selected level.

e Password: Double click to enter the password for the selected level. 0...9,
AB,C,D,E/F are defined for password string. A password is always
required for Level 3.

e Row: Double click to select the row to locate the password string on the
LCD.

e Col.: Double click to select the column to locate the password string on
the LCD.

Parameter table;

e Line 1: Upper line (16 characters) for the selected parameter entry screen
at the selected level.

e Line 2: Lower line (16 characters) for the selected parameter entry screen
at the selected level.

e Parameter: Double click to select a parameter type.
e Param.No: Double click to select a parameter number.

e Row: Double click to select the row to locate the parameter on the LCD.
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Col.: Double click to select the column to locate the parameter on the
LCD.

Comment: .Place a comment for documentation purposes.

It is possible to add/delete row(s) to/from Parameter Table. Double click Seq.No
(sequence no) cell of relevant row and view the following command set and
choose appropriate one;

Insert Line: .Inserts a new row before the selected line. Following lines
shifted one row down.

Delete Line: .Deletes selected line. Following lines shifted one row up.

Move Line: .Moves selected line to another line number. Other lines
shifted one row up/down accordingly.

Mark as Last Line: .Selected line becomes last line for the selected level.
This line is not displayed and parameter entry ends when this line is
reached.

Erase Last Line Mark: .Last line mark of selected line is erased and
selected line is included in the parameters list to be displayed before
menu entry ends.

To view the exact image of password and parameter screens that will appear on
LCD is simulated on the LCD image on upper right side of the screen. Click on a
row and view its image on LCD.
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Menu Design Level 1
fLEUEI 1¥LEVE|2¥LEUEI 3\ 1 -2 345 6 7 8 9101112131415 16
Pazsword Active |Line1 |Line2 |F'assword |F|l:|w| Cal. Tigitre / Password
Yes iSifre / Pazsward iL1: TIAF 2 7 2L 1: F A aF 3F
SegMo |Line1 |Line2 |F'alameter |F'aram.N0 |H0w||:cul. |I:0mment ~
1 Parameter 1 L1 Tror; t& 1 1 B
2 Parameter 2 L1 Cnit; Preset 1 23
3 Farameter 3 L1 CntCrmp; Preset 1 2 10
4 Paramneter 4 L1 SmB;tSet 1 2012
5-End Paramneter & L1 Trnr; by 1 2 B
E-End Paramneter & L1 Trnr; by 1 2 B
7-End Parameter 7 L1 Tror; &, 1 2 |6
8-End Parameter & L1 Tror; &, 1 2 |B
9-End Parameter 3 L1 Tror; &, 1 2 |6
10-End Pararneter 10 L1 Tror; &, 1 2 B
11 -End Parameter 11 L1 Tror; £, 1 2 |6
12-End Parameter 12 L1 T £, 1 2 |6
13-End Parameter 13 L1 Trnr; b 1 2 B
14 -End Parameter 14 L1 Trnr; by 1 2 B
15-End Paramneter 15 L1 Trnr; by 1 2 B
16-End Paramneter 16 L1 Trnr; by 1 2 B
| | | o L | 11 I Y | ] I b
Done
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6 Contacts, Coils, Links

6.1 Contacts

GEMO Ladder Editor contains 5 contact columns. One can use any kind of
contact of any ladder element as many times as required at any contact cell
without any limitation. Contacts are connected in series and/or parallel towards
coil column with any link connection, provided that all connections of any link
should be connected to another contact or coil.

6.1.1 Normally Open

1 ~

Normally open contact out of selected ladder element. Normally open contact is
active (ON — conducting) when output of selected ladder element is ON

6.1.2 Normally Closed
I N
4

Normally closed contact out of selected ladder element. Normally closed contact
is active (ON — conducting) when output of selected ladder element is OFF

6.1.3 Rising Edge

' ~4

Rising edge output of the selected ladder element. Rising edge contact is active
(ON — conducting) only for 1 scan time (Pulse out) when normally open output of
selected ladder element has a transition from OFF to ON.

6.1.4 Falling Edge
1]
M T

Falling edge output of the selected ladder element. Falling edge contact is active
(ON — conducting) only for 1 scan time (Pulse out) when normally open output of
selected ladder element has a transition from ON to OFF.
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6.1.5 Link

Link contact conducts input to output as is.

/ P

Inverter type contact conducts input to output as inverted. If input is ON, then
output is OFF, and vice versa.

6.1.6 Inverter

6.2 Coils

GEMO Ladder Editor contains 1 coil column. Coil is the destination of a
connection. A coil is the input of a Ladder Element.

Coils have limitation in use. A specific coil can not be used more than one in a
diagram. If it is used an error is generated by the editor. If multiple connections to
a coil are required, these connections should be OR’ed at the input of that coil.

6.3 Links

GEMO Ladder Editor contains 5 link columns. Links connects contacts and coils.
Contacts are connected in series and/or parallel towards coil column with any link
connection, provided that all connections of any link should be connected to
another contact or coil.
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7 Ladder Components

7.1 Discrete Inputs
Block diagram of a physical digital input of device is shown below.

0...32Vdc digital signal input is filtered by a 10ms fixed filter and the filtered
signal is used in ladder diagram as DIn (digital input) contact.

0...32Vdc digital signal input is filtered by an adjustable 0...2.5sec filter and the
filtered signal is used in ladder diagram as DInFlt (filtered digital input) contact.
ON and OFF filter time may be adjusted separately via Digital Input Settings
Screen.

Filtered input waveform is shown below.

0...32Vdc digital signal input is filtered by a fixed 1ms filter and then applied to a
divider. The divisor is the Preset value entered via Fast Input Counter
Parameters Screen. The divided signal is used as FstCntx contact in ladder
diagram. FstCntx is ON for only 1 scan time (a pulse).

1ms Fix
Filter

—> + »FstCntx

Divider

0...2.5sec
—» Adjustable »DIinFltx

Filter
10ms
0..32Vdc -
lnputx ~— | Fix >Dinx
Filter
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7.2 Filtered Discrete Inputs
Refer to Discrete Inputs section for details.
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7.3 Discrete Outputs
Discrete Outputs are physical outputs of a PLC.

Discrete outputs are both used in contact and coil columns. When used in
contact columns, they represent ON/OFF/Rising Edge/Falling Edge state of a
physical discrete output.

When used in coil column, a physical discrete output is addressed. A discrete
output may be driven in 6 different ways as shown below.

I Q

Digital Logic Representation of Coil Type
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I-Clk Q »Q

s
Digital Logic Representation of Toggle, Pulse
Set-S Q»>Q

Reset | R

Digital Logic Representation of SET & RESET Level

Set 'S Q»Q

Reset | R

Digital Logic Representation of SET Pulse & RESET Level

Set-S Q>»Q
Reset 'R

Digital Logic Representation of SET Level & RESET Pulse

Set 'S Q»Q

Reset 'R

Digital Logic Representation of SET & RESET Pulse

7.3.1 Coil Type

When used as a coil type, a discrete output state is the same (equal) of the state
of the line it is connected to. If the line in ON, it is ON, if the line is OFF, it is OFF.
A discrete output can exist only once as coil type in the whole diagram. Also, if a
discrete output is used as a coil type once, it can not be used as “Toggle, Pulse”,
“SET, Level”, “RESET, Level”, “SET, Pulse” or “RESET, Pulse”.

7.3.2 Toggle, Pulse

When used as toggle, pulse, a discrete output state is negated (reversed) when
the state of the line it is connected to is pulsed as OFF -> ON. A discrete output
can exist only once as toggle pulse in the whole diagram. Also, if a discrete
output is used as toggle pulse once, it can not be used as “Coil Type”, “SET,
Level”, “RESET, Level”, “SET, Pulse” or “RESET, Pulse”.
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7.3.3 SET, Level

When used as SET, level, a discrete output state becomes ON when the state of
the line it is connected to is ON and remains ON even if the state of the line
becomes OFF. In order make the output OFF, a valid RESET signal should be
applied to discrete output's RESET input. Therefore, if a discrete output has a
SET level input, it should have a “RESET Level” or “RESET Pulse” type input.

A discrete output can exist only once as SET level in the whole diagram. Also, if
a discrete output is used as SET Level once, it can not be used as “Coil Type”,
“Toggle, Pulse” or “SET, Pulse”.

7.3.4 RESET, Level

When used as RESET, level, a discrete output state becomes OFF when the
state of the line it is connected to is ON. In order make the output ON, a valid
SET signal should be applied to discrete output's SET input. Therefore, if a
discrete output has a RESET level input, it should have a “SET Level” or “SET
Pulse” type input.

A discrete output can exist only once as RESET level in the whole diagram. Also,
if a discrete output is used as RESET Level once, it can not be used as “Coill
Type”, “Toggle, Pulse” or “RESET, Pulse”.

7.3.5 SET, Pulse

When used as SET, Pulse, a discrete output state becomes ON when the state
of the line it is connected to is pulsed (OFF->ON) and remains ON even if the
state of the line becomes OFF. In order make the output OFF, a valid RESET
signal should be applied to discrete output's RESET input. Therefore, if a
discrete output has a SET pulse input, it should have a “RESET Level” or
“‘RESET Pulse” type input.

A discrete output can exist only once as SET pulse in the whole diagram. Also, if
a discrete output is used as SET Pulse once, it can not be used as “Coil Type”,
“Toggle, Pulse” or “SET, Level”.

7.3.6 RESET, Pulse

When used as RESET, Pulse, a discrete output state becomes OFF when the
state of the line it is connected to is pulsed (OFF->ON). In order make the output
ON, a valid SET signal should be applied to discrete output's SET input.
Therefore, if a discrete output has a RESET pulse input, it should have a “SET
Level” or “SET Pulse” type input.

A discrete output can exist only once as RESET Pulse in the whole diagram.
Also, if a discrete output is used as RESET Pulse once, it can not be used as
“Coil Type”, “Toggle, Pulse” or “RESET, Level”.
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7.4 Auxiliary Relays

Auxiliary relays are imaginary outputs of a PLC. They are used to store a binary
state or transfer one state a line to another line.

They have identical characteristics as discrete outputs. Refer to “Discrete
Outputs” section for detailed behavior.

Aux48 has a special function. When used in Run Time Screen Tables, Aux48
holds the state of LCD backlight. If it is not used in Run Time Screen Tables, it
can be used freely just like other Auxiliary Relays.

Auxiliary Relays may be retentive if set in the Auxiliary Relay Settings Screen.
Refer to Retention section for more detail. Use retention carefully. Study all
conditions that may happen during/after a power failure and/or during/after power
is on and take precautions.

1% GEMO® Ladder Editor V2.1
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7.5 Timer Ticks

Click Settings -> Timer Ticks to access to Timer Tick Notes Screen.

Timer Ticks are time bases for Timers and internal timers of State Machines.
There exist 2 timer ticks; TmrTick1 and TmrTick2. A timer tick is a coil in a
diagram. When a timer tick signal has a transition from OFF->ON, the actual
value of the timer, with time base selected as particular timer tick, decrements 1
count. So, a timer shall be used as a special event counter with plenty of built in

output functions.
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7.6 Timers
Click Settings -> Timers to access to Timer Parameters Screen. User can select

function, time base and default Preset A and Preset B values of each timer in this
screen.

Time base (resolution) of a timer shall be; 1/100 sec., 1/10 sec., 1 sec., 1 minute
or 1 hour. Each timer can be used as a special event counter. In this case, time
base should be selected as FstCnt1, FstCnt2 (Fast Input Counter inputs),
TmrTick1 or TmrTick2 (Timer Ticks).

When a timer is used as a coil, 3 different input types are defined:

e START Input: Starts a timer (not for Mode E). Function of START input
differs according to selected mode of operation.

e RESET Input: If RESET input is ON, timer is reset, output of timer
becomes OFF (not for Mode E).

e GATE Input: For all modes of operation, if GATE input in ON, timer stops
counting but does not reset (it freezes).
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Each timer has 2 preset values; Preset A and Preset B. Preset B is not defined
for some modes of operation. Both Preset A and Preset B is user settable
(programmable) if included in the list of LCD designer menu.

Timers may be retentive if set in the Timer Parameters Screen. Refer to
Retention section for more detail. Use retention carefully. Study all conditions
that may happen during/after a power failure and/or during/after power is on and
take precautions.

Each timer may have a different mode of operation with a separate/independent
time base. Modes of operation defined below. Tx or Tmrx means Output of Timer
X, STx means START input of Timer x and RTx means RESET input of Timer x.

1/100 sec. — P
1/10 sec. — P
1sec. —P

1 min. —P

1 hour —»
FstCnt1 — P
FstCnt2 — P 1  » Tmr(x
TmrTick1 —P Tlmer .
TmrTick2 —P

START — P
RESET — b
GATE —P
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7.6.1 Mode A: ON Delay

Tmrx becomes ON "tA" after START input is ON. Tmrx is OFF when START
input is OFF. Tmrx is OFF when RESET input is ON.

STx |

A
™x >

7.6.2 Mode B: Pulsed Delay, OFF with RESET

Tmrx becomes ON "tA" after START input is triggered (OFF > ON). START input
can not retrigger timer until it is reset with RESET input. Tmrx is OFF when
RESET input is ON.

STxX H H

RTx

LA
Tx "

7.6.3 Mode C: Retriggerable One Shot

Tmrx becomes ON when START input is triggered (OFF > ON) and becomes
OFF after "tA". START input can retrigger when Tmrx is ON. Tmrx is OFF when
RESET input is ON.
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STx | u
L tA

Tx > >

7.6.4 Mode D: Non-retriggerable One Shot

Tmrx becomes ON when START input is triggered (OFF > ON) and becomes
OFF after "tA". START input can not retrigger when Tmrx is ON. Tmrx is OFF
when RESET input is ON.

ST | H
' tA

Tx - o

7.6.5 Mode E: Delay after Power ON

Tmrx becomes ON "tA" after Power ON. START input does not trigger timer.
RESET input does not reset timer.

Power
+——
TX ;
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7.6.6 Mode F: OFF Delay

Tmrx becomes ON when START input is ON. Tmrx becomes OFF "tA" after
START input is triggered (ON > OFF). Tmrx is OFF when RESET input is ON.

STx | U
: tA

Tx >

7.6.7 Mode G: One Shot after OFF

Tmrx becomes ON when START input is triggered (ON > OFF) and becomes
OFF after "tA". Tmrx is OFF when START input is ON. Tmrx is OFF when
RESET input is ON.

STx
™
TxX
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7.6.8 Mode H: One Shot after ON and OFF

Tmrx becomes ON when START input is triggered (OFF > ON) or (ON > OFF)
and becomes OFF after "tA". START input can retrigger when Tmrx is ON. Tmrx
is OFF when RESET input is ON.

STx | . | L
. tA . tA . tAD tA

Tx «—» —» PEEEE.. S

7.6.9 Mode I: Flashing with START

Tmrx is periodically first ON for "tA" and then OFF for "tB" when START input is
ON. If "tB" is set to 0, then tB=tA (symmetrical ON/OFF). Tmrx is OFF when
START input is OFF. Tmrx is OFF when RESET input is ON.

STy | L
- tA tB tA B
Tx 4 P4 B B b
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7.6.10Mode J: Flashing with START/RESET

Tmrx is periodically first ON for "tA" and then OFF for "tB" after START input is
triggered (OFF > ON). If "tB" is set to 0, then tB=tA (symmetrical ON/OFF). Tmrx
is OFF when RESET input is ON.

STx

RTx

tA tB tA B
Tx PP P>

7.6.11Mode K: Delayed One Shot after OFF

Tmrx is first ON after "tA" and then OFF after "tB" when START input is triggered
(ON > OFF). START input does not retrigger before "tB" elapses. Tmrx is OFF
when RESET input is ON.

STX
Tx > pe—»
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7.6.12Mode L: Independent ON Delay, OFF Delay

Tmrx is ON "tA" after START is triggered (OFF>ON). Tmrx is OFF "tB" after
START is triggered (ON>OFF). Tmrx may become ON after START input is
triggered (ON>OFF). (START ON duration + tB)>tA in order that Tmrx may
become ON. Tmrx is OFF when RESET is ON.

STx | |
- tA . iB

Tx < " e

7.7 Fast Input Counters
Fast Input Counters is used to scale fast inputs (faster than scan time).

There exist 2 Fast Input Counters; FstCnt1 and FstCnt2. FstCnt1 scales physical
Digital Input Input1 and FstCnt2 scales physical Digital Input 2.

Block diagram of a fast counter is shown below. A physical input (Inx) is filtered
by a 1ms fix filter. Filtered signal is applied to a divider. The divisor value (Preset)
for each fast input counter is determined from Fast Input Settings Screen. These
values are determined during design time.

0..32Vdc 1ms Fix Divider
nput1 |  Fiter [ | +n1 [ * FstCntl
0..32Vdc 1ms Fix Divider
Input2 |  Filter [ | +n2 [ FstCnt2

A Fast Input Counter output is periodic. It periodically counts "Preset" number of
rising edges of Inx and FstCnt(x) becomes ON (pulse) for 1 Scan Time. 'Duration
of "Preset" number of Rising edges of Inx should be greater than 2xScan time so
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that FstCnt(x) shall be ON and OFF periodically.', otherwise the output of fast
input counter is still too fast to be processed by the scan of diagram.

Because of the 1ms fix filter, theoretical maximum signal frequency at the
physical input is 500Hz with 50% duty cycle. Filter requires 1ms ON and 1ms
OFF level. Prefer to apply a maximum of 400Hz with 50% duty cycle.

Please refer to Technical Specification for timing information. Be sure that Preset
value is high enough so that it can successfully scanned in real time.

A fast Input Counter is used as a contact in ladder diagram.

1 2 3

In(x)

FstCnt(x)

n

1 2 3

<

n = Fast Input Preset, n pulses at In(x) input

All information subject to
change without notice

tCyc

g

n 1

84/120

n

tCyc = 1scan time

http://www.gemo.com.tr



GEMO® Ladder Editor V2.4 Rev. A © Gurbuzoglu Elektronik Ltd. $ti., 2015

141 GEMO® Ladder Editor V2.1

File Settings Diagram DilfLanguage Data Transfer  Miscellaneous
| Sirnulation |
Mo Contact] Link1 Contact2 Link2 Contact3 Link3 Contactd Link4 Contacts Link5 Coil Comment A
1
FstCntl Trorl
5 | ] ( )G S
1 A
, FstCnt2 [ Critd p el o)
| (—
...................................... DIn - Discrete Input 4
DInFlE - Fitered Discrete Input »
4 D - Discrete Oubput 3
A - Ausdliary Coil 3
Trar - Tirer 3
nt - Counter 3
5 CnkZmp - Counter Comparakor 3
FstCnit - Fast Counter 2 1
SmAC - Stake Machine & 3 q
E SmEQ - Stake Machine B J
Key - Frant Panel F Key 3
KeyFlt - Fitered Front Panel F kKey  »
AniCmp - Analog Comparatar »
7 Sys - System Flags 3
Inwverter
Link.
8
v Mormally Open
Mormally Closed
Rising Edge
3 Falling Edge
Delete Contact
10 Insert Line
Delete Line
-

7.8 Counters

Click Settings -> Counters to access to Counter Parameters screen. User can
select function (type) and default Preset values of each counter in this screen.

A counter may function in 2 modes (type of a counter); Up, down. When “Up” is
selected, counter increments one count for each count pulse. Counter value is
set to 0 and counter output becomes OFF when a RESET pulse is applied.
Counter output is ON when counter value is greater or equal to its preset value.

COUNT — P

ReseT — » Counter | *cntx

DIRECTION —»

When counter type is selected as “Down”, counter decrements one count for
each count pulse. Counter value is set to its preset value and counter output
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becomes OFF when a RESET pulse is applied. Counter output is ON when
counter value is equal to 0.

Each counter is 16 bit (0...65535) wide. A counter does not count below 0. If a
count pulse is applied when the counter value is 0 and counting direction is
“‘down”, counter value remains as 0. Similarly, a counter does not count above
65535. If a count pulse is applied when the counter value is 65535 and counting
direction is “up”, counter value remains as 65535.

When a counter is used as a coil, 3 different input types are defined:

e Count Input: Counter is incremented or decremented one count when
this input changes state OFF -> ON.

e Reset Input: When this input is ON, the output of counter is OFF and
counter value is set to 0 if type is “Up” or counter value is preset value if
type is “Down”.

e Direction Input: When this input is OFF, counter increments if type is
“‘Up” and decrements if type is “Down”. When this input is ON, counter
decrements if type is “Up” and increments if type is “Down”. If this input is
not used, it is accepted as OFF.

Each counter has a single and unique preset value. Counter preset value is user
settable (programmable) if included in the list of LCD menu designer.

Each timer may have a different type of operation with a separate and unique
preset value.

Counters may be retentive if set in the Counter Parameters Screen. Refer to
Retention section for more detail. Use retention carefully. Study all conditions
that may happen during/after a power failure and/or during/after power is on and
take precautions.

Up Counting Down Counting
essast o ° o U ETES
presetl  /\ / '\

Ol— = /\
Reso L —
Direction i Bl 00 I n
Output H . o |
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7.9 Counter Comparators

Counter Comparator Parameters and Counter Comparator Presets are adjusted
in Counter Comparator Parameters Screen.

Block diagram of a counter comparator is shown below.

Offset _l
Parameter A —>@—>

Counter

Comparator |~ Cntcmpx

Parameter B

A counter comparator compares 2 input parameters (Parameter A and
Parameter B) according to a predefined logical operator and result of the
comparison is the ON/OFF state of CntCmpx contact in the ladder diagram.

One of the followings shall be an input parameter;
e Cnt: Actual value of any counter.
e CntPrst: Preset value of any counter.
e CntCmpPrst: Any Counter Comparator Preset Value.

Counter Comparator Presets are not specific to comparators. A counter
comparator preset shall be a parameter of many comparators. A comparator
shall use same counter comparator preset as Parameter A and Parameter B,
there is no limitation. Counter Comparator Presets shall be adjusted via front
panel of device during run time.

An offset value is added to Parameter A before comparison. Offset value is
determined during design time and can not be adjusted via front panel of device
during run time. Offset value is specific to a comparator.

One of the followings shall be the logical operator of a counter comparator;

e > : CntCmpx is ON if (Parameter A + Offset) is greater than (Parameter
B).

e >=:CntCmpx is ON if (Parameter A + Offset) is greater than or equal to
(Parameter B).

e =:CntCmpxis ON if (Parameter A + Offset) is equal to (Parameter B).
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CntCmpx is ON if (Parameter A + Offset) is not equal to

e <:CntCmpxis ON if (Parameter A + Offset) is less than (Parameter B).

e <=: CntCmpx is ON if (Parameter A + Offset) is less than or equal to

(Parameter B).
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7.10Front Panel F Keys
Processing block diagram of a Front Panel F Key is shown below.

Signal produced by a key is filtered by a 10ms fixed filter and the filtered signal is
used in ladder diagram as Key contact.

Signal produced by a key filtered by an adjustable 0...2.5 sec filter and the
filtered signal is used in ladder diagram as KeyFlt (filtered Front Panel F Key)
contact. ON and OFF filter time may be adjusted separately via Front Panel F
Keys Screen.

Front Panel F Key has 2 functions. During parameter entry, it is used as up,
down, shift right key. During I/O States Screen or Run Time Screens, F Key
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function is active. During parameter entry, F function is passive and F key reads
OFF.

Filtered input waveform is shown below.

0...2.5sec
— Adjustable —KeyFitx
Filter

Front 10ms
Panel ——> Fix — Keyx
Fx Key Filter

Key u

. FtO
KeyFIt FtOFF: <>
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7.11Filtered Front Panel F Keys
Refer to Front Panel F Keys section for details.
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7.12 Analog Inputs

7.12.10...10V Analog Inputs

There exist 4 defines 0...10V Analog Inputs. Analog input configuration is
optional. Refer to Device Configurations section for detail.

0..10V

Sampling &

Analog — Averaging

Input x

Signal
Transformation

—» Anlinx

Parameters settings of 0...10V Analog Inputs are done via 0...10V Analog Input
Parameters Screen. Following parameters are defined for 0...10V Analog Inputs.
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e 0V Reading Value: This value is the transformed signal value that will be
applied to an analog comparator when 0V is applied to an analog input.
Range is -999...1000. Refer to the examples below.

e 10V Reading Value: This value is the transformed signal value that will be
applied to an analog comparator when 10V is applied to an analog input.
Range is -999...1000. Refer to the examples below.

e Samples: Determines number of samples to average before
transformation. As number of samples increases, signal response time
increases. Averaging is a basic method to suppress noise. Prefer to select
larges sampling value that suits your application.

e LCD Format: Determines how the value of the selected analog input will
appear on LCD (the decimal digit position).

Signal transformation is mapping 0...10V scale to another increasing or
decreasing scale (with an offset) linearly. 2 parameters are used for this
transformation; OV Reading Value and 10V Reading Value.

e Example 1: Let OV Reading Value is 100 and 10V Reading Value is 500.
Then the transformed value is 300 when 5.0V is applied to analog input.

e Example 2: Let OV Reading Value is -200 and 10V Reading Value is 700.
Then the transformed value is 250 when 5.0V is applied to analog input.

e Example 3: Let OV Reading Value is 400 and 10V Reading Value is 200.
Then the transformed value is 300 when 5.0V is applied to analog input.

e Example 4: Let 0V Reading Value is -400 and 10V Reading Value is -600.
Then the transformed value is -500 when 5.0V is applied to analog input.

0 Reading Value may be greater (decreasing) or less (increasing) then 10V
Reading Value. The transferred values are displayed in Analog Inputs sub
screen, at the right hand side of bars, during simulation.

The graphical representation of transformation is shown below.

If applied analog signal is greater than 10V, the measurement is accepted as
10V, and the transformation is done for 10V.
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Increasing Decreasing
10V Reading Value > 0V Reading Value 0V Reading Value > 10V Reading Value
A

10V . ov

Reading 1 Reading

Value Value

ov : 10V

Reading Reading

Value ov 10V > Value ov 10V >
7.12.2 PTC Temperature Sensor Inputs
There exist 2 PTC Temperature Sensor Inputs. Sensors are ordered separately.
Refer to Device Configurations section for detail.
A PTC temperature sensor scale is -50...150°C. Scale is Centigrade. Always use
ErrPTCx system flags if PTC sensor input is used. ErrPTCx system contacts
reports sensor failure or out of range (scale) measurement. When ErrPTCx
system contact is active, PTC sensor measurement value is not valid.
7.13 Analog Comparators
Analog Comparator Parameters, Analog Comparator Presets and Analog
Comparator Hysteresis values are adjusted in Analog Comparator Parameters
Screen.
Block diagram of an analog comparator is shown below.

Parameter A —
Parameter B — Analog > A)dzsg:,’?aelfle —>AnCmpx
Comparator 7| Adu
Filter
Hysteresis —

An analog comparator compares 2 input parameters (Parameter A and
Parameter B) according to a predefined logical operator and result of the
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comparison (after filtered) is the ON/OFF state of AnCmpx contact in the ladder
diagram.

One of the followings shall be an input parameter;

e PTC: One of the PTC temperature sensor readings (real time measured
temperature value).

¢ AnlIn: Measured and transformed value of one of the .0-10V analog inputs
e AnCmpPrst: Any Analog Comparator Preset Value.

Analog Comparator Presets are not specific to comparators. An analog
comparator preset shall be a parameter of many comparators. A comparator
shall use same analog comparator preset as Parameter A and Parameter B,
there is no limitation. Similarly Analog Inputs and Analog Comparator Hysteresis
shall be a parameter of many comparators. Analog Comparator Hysteresis and
Analog Comparator Presets shall be adjusted via front panel of device during run
time.

The LCD format of all parameters (Parameter A, Parameter B and Hysteresis) of
a specific analog comparator should be the same, otherwise simulation and
download is not allowed. LCD format determines how the value of the selected
parameter will appear on LCD (the decimal digit position). Actually the
comparison is done in 16 bit integer format. But for correct use, wrong LCD
format assignment is not allowed.

Hysteresis is defined only for (+)Hys and (-)Hys operators, and is not used at
other logical operations.

One of the followings shall be the logical operator of an analog comparator;
e >: AnCmpx is ON if (Parameter A) is greater than (Parameter B).

e >=: AnCmpx is ON if (Parameter A) is greater than or equal to (Parameter
B).

e =:AnCmpxis ON if (Parameter A) is equal to (Parameter B).

e <> I=: AnCmpx is ON if (Parameter) is not equal to (Parameter B).

e <:AnCmpxis ON if (Parameter A) is less than (Parameter B).

. <? : AnCmpx is ON if (Parameter A) is less than or equal to (Parameter
B).

e (+)Hys: AnCmpx is ON if (Parameter A) is greater than or equal to
(Parameter B + Hysteresis). AnCmpx is OFF if (Parameter A) is less than
or equal to (Parameter B). This operator, as an example, may be used for
cooling function.

e (-)Hys: AnCmpx is ON if (Parameter A) is less than or equal to (Parameter
B - Hysteresis). AnCmpx is OFF if (Parameter A) is greater than or equal
to (Parameter B). This operator, as an example, may be used for heating
function.
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The comparison result is applied to a filter. The filter ON and OFF times shall be
determined separately during design time via Analog Comparator Parameters
Screen. ON and OFF times shall be 0...25 seconds.

If any Analog Input or PTC input, that is not defined (for example; a device
having no analog input) or can not be measured (for example; PTC sensor is not
connected, or extension module is not connected), is connected to an analog
comparator, the output of the comparator is always forced to OFF.
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7.14 State Machines
Parameter entry of State Machines is done in State Machine Design Screen.

State Machine is a useful programming tool especially for sequential type event
handling. A built in state machine saves programming resources and reduces
programming time. It eliminates race conditions because transitions are
deterministic.
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Below a sample state diagram is given. As seen in the diagram, there exist
complex cases that should be handled. Also, transitions are not trivial to handle.
To draw classical type of ladder diagrams for state handling is not so easy. It is
time consuming, it requires a lot of resources, it is difficult to test and trace
execution. Race conditions remain as pitfalls during lifetime of the application.

Reset

Jump 1

C2
C1 C1
o

C1: Condition 1
C2: Condition 2

AR2 introduces State Machines, each having 48 states, to overcome many of
such problems. AR2 has 2 independent and identical state machines; State
Machine A and State Machine B. Each state machine has its own inputs/outputs
and runs independently. So it is possible to manage 2 independent state
handling functions at the same time in as single device.

A block diagram is given blow for an AR2 state machine.

Each AR2 state machine has a built in timer. This single timer has different
Preset and times base settings for each state separately and independently. This
feature shall eliminate to use external timers for timed event handling, hence
eliminating complexity and saving resources. Preset value of each state shall be
adjusted via front panel. Also Preset and Actual value of each timer shall be
displayed on LCD during run time.

Internal timer shall also count events when time base is selected as FstCnt1 and
FstCnt2 (Fast Input Counters), and TmrTick1 and TmrTick2 (Timer Ticks). So,
internal timer may be used as a counter, eliminating the use of an external
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counter in many cases. When state machine jumps to a new state, internal timer
is loaded with the Preset and time base of the new state, and starts counting
down to 0.

1/100 sec. —P
110 sec. — W
1sec. —P
1 min. —P
Chour > In_ternal
Fstcnt1—» 11MeEr
FstCnt2 —»
TmrTick1 —p L » SmxQ1
TmrTick2 —» ——» SmxQ2
—» SmxQ3
SmxEN — P ——» SmxQ4
SmxRST —» > SmxQ5
SMxJMP ——» —» SmxQ6
SmxINT — b State —» SmxQ7
smint > Machine | oo
SmxIn2 — P
Smxin3 — » X ——» SmxQ10
Smxin4d ——p —» SmxQ11
Smxin5 — P —» SmxQ12
SmxIn6 — P —» SmxQ13
SmxIn7 —» —» SmxQ14
Smxing — P —» SmxQ15
SmxIn9 — p —» SmxQ16
SmxIn10 — P
SmxIn11 —
SmxIin12 — P
SmxIn13 —P
Smxin14 —p|
SmxIn15 —P|
SmxIn16 —P

An AR2 State Machine has inputs and outputs. Inputs are used in Coil Column in
ladder diagram. Inputs are;

e SmxEN: This input enables all State Machine functions when it is ON. It
should be kept ON during operation. If it is OFF no input except SmxRST
is accepted and all outputs forced to OFF.
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e SmxRST: This input is the RESET input. It is asynchronous. State
machine jumps to State 1 when SmxRST is ON regardless of the current
State number. All outputs at State 1 is OFF and can not be turned to ON
at the State Machine Table. SmxRST is more prior than SmxJMP.

e SmxJMP: This input is the JUMP input. It is asynchronous. State machine
jumps to State 2 when SmxJMP is ON regardless of the current State
number. All outputs at State 2 may be ON or OFF just like at the other
states.

e SmxINT: This input is the INTERRUPT input and is not implemented at
current version. This input is reserved for future use.

e SmxIn1...SmxIn16: Each state machine has 16 independent .inputs. The
run time status of these inputs is used as a jump (transition) condition from
one state to another. The status of each input shall be selected as ON,
OFF, Rising Edge, Falling Edge at the State Machine Table. Each input
shall be connected to a result of any logical operation at the ladder
diagram. A single input may be used as a jump (transition) condition of
many states.

State Machine outputs are used in Contact Columns in ladder diagram. Outputs
are;

¢ SmxQ1...SmxQ16: Each state machine has 16 independent .outputs.
Each output may be ON / OFF at any state, except State 1(always OFF at
State 1), independently. ON / OFF is entered at State Machine Table.

Each row at the State Machine table holds the parameters of a single state. The
Preset and time base parameter of internal timer for each state is entered at the
table. The ON / OFF value of each output is determined for each state at the
table.

When State Machine jumps to a new state, the Preset and time base of new
state is loaded to internal timer automatically, and timer starts counting down to
0. Internal timer may be used as condition to jump when it reaches to 0.

For each state, 2 separate conditions may be set; C1 (Condition1) and C2
(Condition 2). When one of these conditions is satisfied, State Machine jumps to
the next state written in the “Cx Next” column of that condition. C1 is more prior
than C2. If C1 and C2 are satisfied at the same instant, C1 is preferred.

There exist two types of conditions to be set as C1 and/or C2;
e Tmr: When internal timer reaches 0.

e SmxIn1...SmIn16: When one of the State Machine inputs is ON or OFF
or Rising Edge or Falling Edge (Selection of “Cx Status” cell). Here the
inputs (In1...In16) are the inputs (SmxIn1...SmxIn16) of the State
Machine, not digital inputs of device (DIn1....DInx).

The state transition does not have to be sequential. State Machine may jump
from one state to any state.
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It is possible to insert or delete a line at the State Machine Table. Please refer to
State Machine Design Screen section for detail.

There exist basic warnings regarding state machine usage. These warnings are
given before simulation or downloading. Please check and pay attention to these
warnings.

It is possible to execute a “procedure call”’ like event handling by using 2 state
machines at the same time. Refer to related application notes.

State Machines may be retentive if set in the State Machine Design Screen.
Refer to Retention section for more detail. Use retention carefully. Study all
conditions that may happen during/after a power failure and/or during/after power
is on and take precautions.

State Machine’s first state is State 1 after power on, if it is not retentive. No need
to use SmxRST input to reset State Machine only for power on reset purpose, if it
is not retentive.
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7.15Run Time Screens
Run time screen design is done via Run Time Screens Screen.

AR2 has 32 Run Time Screens and 1 Welcome Screen that can be designed by
user.

Each screen is composed of at most 4 sub screens. Each sub screen has 2 rows
and 16 columns containing 32 alphanumeric characters (and symbols) in total.

Each screen may have 1or 2 or 3 or 4 sub screen. When a screen is active
during run time, the sub screens of that screen is displayed on LCD one after
another. When last sub screen is reached, first sub screen follows it.
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1.Sub Screen

1 sub screen is defined for a Run Time Screen or Welcome Screen

1.Sub Screen
2.Sub Screen

2 sub screens are defined for a Run Time Screen or Welcome Screen

1.Sub Screen
2.Sub Screen

3.Sub Screen

3 sub screens are defined for a Run Time Screen or Welcome Screen
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1.Sub Screen

2.Sub Screen
3.Sub Screen

4.Sub Screen

4 sub screens are defined for a Run Time Screen or Welcome Screen

Run Time Screen inputs (Scrx) exist at the Coil Column of ladder diagram. Run
time screen with index x is active when Scrx is ON. If more than one run time
screens are active during run time, the screen with greatest index is displayed.
The run time screen with index number 32 is the post prior one.

Run time screen inputs may be one of the following;

Coil Type: Same as a Digital Output. Refer to Digital Output section.

Timed, with Rising Edge: When the line connected to Scrx has a
transition OFF->ON, Scrx becomes ON. The screen with index x becomes
active and loops “Number of Loops” times and then Scrx becomes OFF
automatically, hence the screen with index x becomes inactive. This type
of screen is self times and does not require an external timer. “Number of
Loops” is entered as a parameter for each screen, to a box located under
the screen design table. Under this box, the duration of the screen active
time is also displayed. Scrx input in this mode is retriggerable, that is if
there exists another OFF->ON transition on Scrx input, the screen with
index x starts looping from the beginning with sub screen 1.

SET, Level: Same as a Digital Output. Refer to Digital Output section.
RESET, Level: Same as a Digital Output. Refer to Digital Output section.
SET, Pulse: Same as a Digital Output. Refer to Digital Output section.
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e RESET, Pulse: Same as a Digital Output. Refer to Digital Output section.

Each run time screen is designed by editing a table with 4 rows. Each row design
a sub screen.

Each sub screen may contain a single parameter. The run time value of selected
parameter is displayed on any location of the sub screen. The row and column
index is entered separately. Parameter type and number is selected from the pop
up lists. The appearance of the designed sub screen is viewed on the LCD
simulator located below the table.

The parameters are;
e Tmr, Timer: Run time (actual) value of any timer (remaining time).
e Tmr, tA: tA preset value of any timer.
e Tmr, tB: tB preset value of any timer.

e Tmr, tA-Timer: tA preset value — (minus) the run time (actual) value of
any timer (passed time).

e Tmr, tB-Timer: tB preset value — (minus) the run time (actual) value of
any timer (passed time).

e Cnt, Counter: Run time (actual) value of any counter.
e Cnt, Preset: Preset value of any counter.

e Cnt, Pst-Counter: Preset value — (minus) the run time (actual) value of
any counter. Displays 0 if result is negative.

e CntCmp, Preset: Preset value of any counter comparator.

e SmA, Timer: Run time (actual) value of internal timer of State Machine A
(remaining time).

e SmA, t.Set: Preset value of internal timer of State Machine A.

e SmA, t.Set-Timer: Preset value — (minus) the run time (actual) value of
internal timer of State Machine A (passed time).

e SmB, Timer: Run time (actual) value of internal timer of State Machine B
(remaining time).

e SmB, t.Set: Preset value of internal timer of State Machine B.

e SmB, t.Set-Timer: Preset value — (minus) the run time (actual) value of
internal timer of State Machine B (passed time).

e PTC, Reading: Temperature in Centigrade that measures by one the PTC
Sensors.

¢ Anlin, Reading: Transformed value of any analog input measurement.

¢ AnCmp, Preset: Preset value of any analog comparator.
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Time; HR:MM:SC: Current time as hour:minute:second in 24 hour format.
This function is valid for RTC models.

Date; DD:MM:YYYY: Current date as day:month:year until 2100 (2100
excluded). This function is valid for RTC models.

Each sub screen is displayed for the duration entered at the related row of table.
After this duration, next sub screen is displayed. This duration may be set as 1...
250 seconds during design time.

Each sub screen has its own backlight type. One of the following types may be
selected for each sub screen separately;

ON: Backlight is ON.
ON: Backlight is OFF.

Flashing: Backlight is flashing. Flashing ON and OFF times are set under
the Welcome Screen table during design time. Flashing backlight has its
own timer eliminating the use of an external timer. ON/OFF durations may
be 0.2...2 seconds.

Aux48: Backlight is OFF when Aux48 is OFF and ON when Aux48 is ON.

Welcome Screen appears only once after power on and does not appear again.
No parameter selection can be done for Welcome Screen. Backlight is always
ON for Welcome Screen.
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7.16 Configuration Contacts

Value of a configuration contact is either ON or OFF. This value may be altered
via the front panel of the device by the user and remains constant. A
configuration contact may be used to enable/disable part of a diagram or a
function; like disabling operation of a motor permanently.
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7.17 Special Password Flags (Contacts)

A special password is not an actual parameter and is not saved anywhere when
entered. Its entry is just like the other parameters but its function is different.
When the correct password is entered for the selected special password flag via
front panel of a device, its contact becomes ON for a single scan time and then
OFF again. This feature may be useful to reset an error or a timeout; like one
timer sets a retentive auxiliary relay to inform user to replace a filter or a
component of a machine, and after replacement, a special password is entered
to reset the warning or auxiliary relay. A password entry may be useful to disable
some functions of the machine until maintenance is completed and
commissioning is done by a qualified personnel.
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7.18 Yearly Alarms

One can set a yearly alarm by setting ON and OFF dates. ON and OFF dates are
composed of day/month/year parameters. Each parameter may be programmed
independently. Partial date entry is possible; such that day/month or year
parameter may be disabled. Periodic alarm is possible with partial entry.

Yearly Alarm table is accessed by Menu->Settings->Yearly Alarms. Parameters
of each alarm shall be set independently. Parameters shall be updated via front
panel of a device (if LCD_Prog.=Yes is set on the table), with SET3-
>password=FFF9.

A graphical representation of ON and OFF durations are shown below the yearly
alarm table. Selected contact is ON during the red colored section.

A yearly alarm may be ON and OFF in many different cases. One can try and
see how a yearly alarm behave by altering the parameters on the table while
watching the graphical representation.

There exists a RTC simulator window on the simulation screen. It is also possible
to test the behavior of a yearly alarm by changing day/month/year slides on the
RTC simulation window.
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A yearly alarm contact may be ON just after device is powered on. Power on
conditions should be carefully examined and necessary precautions should be
taken. If possible, operation should continue with user approval.
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RTCYA parameters shall be updated via AR2 front panel with (SET3->Password=FFF9) if "LCD Prog." is "Yes". Dore
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7.19 Weekly Alarms

One can set a weekly alarm for one or more days of a week for different and
various ON and OFF time with a resolution of a minute. Each ON and OFF time
is independently set and enabled.

A weekly alarm is composed of 4 independent channels. The contact state of a
weekly alarm is a composition of all 4 channels of that weekly alarm.

Weekly Alarm table is accessed by Menu->Settings->Weekly Alarms.
Parameters shall be updated via front panel of a device (if LCD_Prog.=Yes is set
on the table), with SET3->password=FFF8.

A graphical representation of ON and OFF durations are shown below the weekly
alarm table. Selected contact is ON during the red colored section.

A weekly alarm may be ON and OFF in many different cases. Many complex ON
and OFF patterns may be obtained by setting parameters of channels. One can
try and see how a weekly alarm behave by altering the parameters on the table
while watching the graphical representation.

There exists a RTC simulator window on the simulation screen. It is also possible
to test the behavior of a weekly alarm by changing hour/day/month/year slides on
the RTC simulation window.

A weekly alarm contact may be ON just after device is powered on. Power on
conditions should be carefully examined and necessary precautions should be
taken. If possible, operation should continue with user approval.
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7.20 System Flags (Contacts)

e PowerONRst: becomes ON for 0.5 second and then OFF after power is
ON. Ladder components already start in their reset status, does not
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require any extra resetting connection. This input may be used for starting
a special initialization procedure when needed.

e ErrRetention: becomes ON when a non volatile memory read error is
detected after power is ON, if not always OFF. Editor gives a warning
when there exists a retentive component and ErrRetention is not used in
ladder diagram. ErrRetention is ON during the first power on after a new
download is done. This feature shall be used by programmer to test the
part of the diagram that uses ErrRetention system contact.

e ErrPTC1: becomes ON when PTC1 sensor error (sensor or sensor cable
failure) is detected or measurement is out of range. Editor gives a warning
when PTC1 is used as a parameter of one of the analog comparators and
ErrPTC1 is not used in ladder diagram.

e ErrPTC2: becomes ON when PTC2 sensor error (sensor or sensor cable
failure) is detected or measurement is out of range. Editor gives a warning
when PTC2 is used as a parameter of one of the analog comparators and
ErrPTC2 is not used in ladder diagram.

e ErrCommAny: becomes ON if communication (via RS-485 port) with any
of extension modules fails. OFF if communication with all the modules is
okay.

e ErrCommG1: becomes ON if communication (via RS-485 port) with
extension module AR2-G1 fails. OFF if communication with AR2-G1 is
okay.

e ErrRTC: ErrRTC contact becomes ON if RTC fails, date/time setting is
wrong or RTC battery is low. ErrRTC is always ON for the devices that
does not have a RTC.

e ErrCommMBus: becomes ON if communication (via RS-485 port) with
extension module AR2-S-24VDC-MB1 fails. OFF if communication with
AR2-S-24VDC-MB1 is okay.
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7.21 MODBUS Network Inputs/Contacts

A MODBUS master can write and read a MODBUS Network Input/Contact via
messages. So the content of a MODBUS Network Input/Contact may be altered
to ON or OFF by the master. User may use MODBUS Network Input/Contact to
drive a digital output by using it on the ladder diagram.

MODBUS Network Input/Contacts are all OFF after power on.

All information subject to
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8 Menu Designer

AR2 Menu Designer is used to design an application specific menu system (user
interface) for device user to adjust Preset values of ladder elements via front
panel of device during run time.

Menu design is done via Menu Designer Screen.

Menu system is composed of 3 independent and similar menu levels. Each level
may contain no or up to 32 different parameters following each other. Parameter
types and index of each parameter may be in any order. Any parameter may be
used at the same or at other levels at the same menu system, no limitations at
all.

Press
SET1
for
3 seconds
v
Not Enter Password Press Up, Down, Right
9 for Level 1 buttons to change value
Active . M and, press SET1 or SET2
if Active or SET3 to enter.
v
Enter Press Up, Down, Right
st buttons to change value
1 Parameter | and, press SET1 or SET2
for Level 1 or SET3 to enter.
v
Enter Press Up, Down, Right

All information subject to
change without notice

th
n Parameter
for Level 1

End

buttons to change value
and, press SET1 or SET2
or SET3 to enter.

Menu Structure for Level 1
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Level 1 and Level 2 may or may not be password protected. But Level 3 is
always password protected.

Each password is 4 digits long. 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F characters may
be used as a password digit.

To activate a menu level, press one the SET keys (SET1, SET2, SET3) and keep
pressed for approximately 3 seconds during I/0O States Screen or one of the Run
Time Screens. SET1 activates Level 1, SET2 activates Level2 and SET3
activates Level 3. If selected Level is password protected, the password entry
screen appears. If password is entered correctly, the first Parameter entry screen
appears afterwards. If password is wrong, menu entry is rejected. If password is
not active, then the first Parameter entry screen of the selected menu level
appears immediately.

Press
SET2
for
3 seconds
y
Not Enter Password | Press Up, Down, Right
(_) for Level 2 buttons to change value
Active . v and, press SET1 or SET2
if Active or SET3 to enter.
Y
Enter Press Up, Down, Right

All information subject to
change without notice

st
1 Parameter

buttons to change value
and, press SET1 or SET2

for Level 2 or SET3 to enter.
v
Enter Press Up, Down, Right
th buttons to change value
n Parameter | and, press SET1 or SET2
for Level 2 or SET3 to enter.
v
End

Menu Structure for Level 2
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Password and parameter entry is done via Up, Down and Right shift keys. After
entry, the new value is store is non volatile memory by pressing SET1 or SET2 or
SET3, and next parameter entry screen is displayed. If one of SET1, SET2 and
SET3 keys is kept pressed for 3 seconds, menu entry ends (short cut) with last
entry already stored.

Level 3 always requires a password. Designer may define menu entry password
for Level 3. Level 3 has also some reserved fixed passwords. Designer can not
use any of these fixed passwords. Fixed passwords are used to switch to special
menus, from Level 3, used for some specific parameter entry.

Press
SET3
for
3 seconds
v
Enter Press Up, Down, Right
Menu Entry buttons to change value
Password and, press SET1 or SET2
for Level 3 or SET3 to enter.
y
Enter Press Up, Down, Right
st buttons to change value
1 Parameter | and, press SET1 or SET2
for Level 3 or SET3 to enter.
v
Enter Press Up, Down, Right

th
n Parameter
for Level 3

End

buttons to change value
and, press SET1 or SET2
or SET3 to enter.

Menu Structure for Level 3
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Fixed passwords for Level 3 are;

FFFO: enter this password to display device type, firmware version and
revision information. Firmware version number and editor version number
have to be the same.

FFF1: enter this password to update date and time. This password is valid
for the devices that have RTC.

FFF8: enter this password to update RTCWA (weekly alarm) settings.
This password is valid for the devices that have RTC.

FFF9: enter this password to update RTCYA (yearly alarm) settings. This
password is valid for the devices that have RTC.

FFF2 ... FFF7, FFFA ... FFFF: reserved for future use.

Password and Parameter Entry screens are composed of 2 rows, each
containing 16 characters (columns). The fixed text that will appear on Row 1 and
Row 2 is entered separately at the ‘Line 1’ and ‘Line 2’ cells of Password and
Parameter Entry Tables.

The 4 digit Password string, the location of the password on LCD (row and
column no) are entered on Password table. Also, “Password Active” is set to Yes
if selected level is password protected, and no if else.

The parameter type and index, the location of the parameter on LCD (row and
column no) are entered on the Parameter Entry Table. Defined parameters are;

Tmr, tA: tA Preset value of any timer.

Tmr, tB: tB Preset value of any timer.

Cnt, Preset: Preset value of any counter.

CntCmp, Preset: Preset value of any counter comparator.

SmA, t.SET: The preset value of any state for the internal timer of State
Machine A

SmB, t.SET: The preset value of any state for the internal timer of State
Machine B.

AnCmp, Preset: Preset value of any analog comparator.
AnCmp, Hysteresis: Hysteresis value of any analog comparator.
CfgFlg: Value of the selected Configuration Contact; ON or OFF.
PTC Offset: Offset to the selected measured PTC value.
Anin Offset: Offset to the selected converted Analog input value.

Special Password: Password entry of the selected Special Password
Contact. If password is correct, selected special password contact
becomes ON for a single scan time and then OFF.

All information subject to 118/120 http://www.gemo.com.tr
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The LCD simulator located at the upper right of the Menu Designer Screen
displays the appearance of designed Password and Parameter entry Screens.
Click appropriate row of any table and view.

The order of appearance of parameters is just as ordered at the Parameter
Table. The rows colored in RED are excluded and do not appear. “Seq. No”
(sequence no) number is mark with “-End” expression. To include these rows to
menu order, just double click on the “Seq. No” cell of desired row, and a
command list appears. Select “Erase Last Line Mark”.

Buy selecting the appropriate command from the list, one can insert a new row,
delete an existing row, change index of row, exclude and include a row from the
menu order (Refer to Menu Designer Screen section).
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change without notice



GEMO® Ladder Editor V2.4 Rev. A © Gurbuzoglu Elektronik Ltd. $ti., 2015

9 Drawing a Diagram

9.1 Inserting a New Line

Click a contact with the right button of mouse and select “Insert Line”. A new and
blank line is inserted to the diagram; all lines including the contact previously
selected are shifted down. The last line is deleted at bottom. If bottom line is not
an empty line, user is warned before it is deleted.

9.2 Deleting a Line

Click a contact with the right button of mouse and select “Delete Line”. The line
where the selected contact exists is deleted, all lines after deleted line are shifted
up and a new black line is added as the last line to the bottom of the diagram.

9.3 Deleting a Contact

Click a contact with the right button of mouse and select “Delete Contact”. Or
select a contact with the left button of mouse and press “Delete” key.

9.4 Deleting a Link

Click a link with the right button of mouse and select “Dashed Link”. Or select a
link with the left button of mouse and press “Delete” key.

9.5 Deleting a Contact

Click a coil with the right button of mouse and select “Delete Coil”. Or select a
coil with the left button of mouse and press “Delete” key.

9.6 Deleting a Comment
Select a comment with the left button of mouse and press “Delete” key.

9.7 Selecting and Deleting an Area of Diagram

Select an area of diagram by moving the mouse pointer while keeping the left
button of mouse pressed and press “Delete” key. Undo is not possible so please
pay attention before deleting an area.

9.8 Fast Line Drawing between Contacts, Links and Coils

Select a contact, link or coil where you would like to start drawing a connection
by clicking the left button of mouse. Move the pointer of mouse (or alternatively
use “Up”, "Down”, "Left” or “Right” arrow keys) to establish a connection while

keeping the “Shift” key pressed.
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