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1.1 General Information about UT Series Starter

Kits

This UT series starter kit simplifies users’ entry into the world of Delta PLCs and HMls,

and helps the users get familiar with programming software.

For that purpose, this manual explains how to connect the components of a starter Kkit,
and how to program the PLC and HMI by means of several simple examples.

Components of UT series starter kits:

There are two types of starter kits. Users can select a type of starter kit according to their

needs.

1. UT-14SS2-A: For learning PLC and HMI programming

® Components of the UT-14SS2-A starter kit:

Item Model name Description
A Starter Kit Manual User manual
B DVP-PS01 Power supply module, 24 V DC output
C DVP14SS211R CPU with 14 built-in 1/O points

1-2
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Item Model name Description
D DOP-107BV HMI, 7" TFT LCD
E UC-MS020-06A (2 m) Communication cable for connecting an HMI to a PLC
F UC-PRGO020-12A (2 m) |Programming cable for a PLC
G UC-PRGO015-02A (1.5 m) |Programming cable for an HMI
H 3865259300 DC power cable
| 3081419700 RS-485 cable for connecting a PLC to an HMI
J 3534435700 Four screw locks for an HMI
K 5502577100 I/O simulator board
L UT-USBO1 USB flash drive
DVP14SS211R:
o ’ -—0
A—
-— @
—
O——>
-—0
@—

© POWER indicator, RUN indicator,

ERROR LED indicator

® RUN/STOP switch

© COoM1 (RS-232 port)

@ COM2 (RS-485 port)

© DC power input

® Input/Output terminals

@ Input/Output point indicators

© Extension port
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2. UT-12SE-A1: For learning PLC and HMI programming and Ethernet connection

® Components of the UT-12SE-A1 starter kit:
Item Model name Description
A Starter Kit Manual User manual
B DVP-PS01 Power supply module, 24 V DC output
C DVP12SE11R CPU with 12 built-in /O pints
D DOP-107EV HMI, 7" TFT LCD, support Ethernet
E UC-PRGO030-20A (3 m) Ethernet cable

F UC-PRGO015-01A (1.5 m) Programming cable for a PLC

G UC-PRGO015-02A (1.5 m) Programming cable for an HMI

H 3865259300 DC power cable

| 3081419700 RS-485 cable for connecting a PLC to an HMI
J 3534435700 Four screw locks for an HMI

K 5502577101 I/O simulator board
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Item Model name Description
L UT-USBO1 USB flash drive
® DVP12SE11R:
o—
) -0
o— -—@
O—
—— -—8
@——

© POWER indicator, RUN indicator,
ERROR indicator, COML1 indicator

® RUN/STOP switch

© COoM1 (Mini USB) O Ethernet port

© CoM2 (RS-485) @ DC power input

@ Input/Output terminals, COM3 (RS-485)

© Input/Output point indicators, COM2
indicator, COM3 indicator

© Right-side extension port

1-5
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USB flash drive:

Item

Contents

Software

o~ 0w NP

ISPSoft

COMMGR

DOPSoft

DCISoft
UC-PRG020-12A driver

Manual

© ® N o oM wwDNR

Starter Kit Manual

ISPSoft User Manual

DOPSoft User Manual

DVP-ES2/EX2/SS2/SA2/SX2/SE&TP Operation Manual - Programming
Starter Kit Application Examples

Instruction Sheet (DVPPS01/02/05)

Instruction Sheet (DVP-SS2)

Instruction Sheet (DVP-SE)

Instruction Sheet (UC-PRG020-12A)

Instruction Sheet (DOP-107BV)

. Instruction Sheet (DOP-107EV)

Program

HMI Element Example
Examples (UT-14SS2-A)
Examples (UT-12SE-A1)

DVP PLC Application Examples
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® Starter kit setup wizard:

(1) Insert the USB flash drive which is an attachment to a UT series starter kit
into a computer, and double-click “StarterKit.exe” in the USB flash drive.

(2) There are three options.
O Install Software

After users click Install Software, they can select the software which needs
to be installed.

(A) ISPSoft version x.xx: PLC programming software
(B) COMMGR version x.xx: Communication management software
(C) DOPSoft version x.xx.xx: HMI programming software

(D) DCISoft version x.xx (UT-12SE-Al): Network module configuration
software

(E) UC-PRG020-12A driver (UT-14SS2-A)
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® Review Documentation

After users click Review Documentation, they can select the manual that
they want to read from the list box displayed, and then click Open to open the

manual.
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© Browse Examples

After users click Browse Examples, they can choose to open an HMI
element example or PLC application examples according to their needs. o

(A) HMI Element Example: Demo of HMI elements
(B) Examples (UT-14SS2-A): Examples in Chapter 3
(C) Examples (UT-12SE-A1): Examples in Chapter 3.

(D) DVP PLC Application Examples: Program codes for DVP PLC
Application Examples
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1.2 System Requirements for a Starter Kit

Before using a starter kit, users have to make sure that an operating system meets the
requirements below.

Item System requirement
Operating system Windows 2000/NT/Me/XP/Vista/7/8/10
CPU/Memory Pentium 1.6 G or above/2 GB or above
Hard disk drive Capacity : 2 GB or above
Monitor Full-color display supporting a resolution higher than 1024 x 768 pixels
Keyboard/Mouse General keyboard/mouse, or device compatible with Windows
Pri Printer with a driver for Windows (It is used to print projects, and is
rinter ; ]
optionally required.)
Communication COMMGR, a communication manager, must be installed on a
software computer. (*1)

*1. Please refer to ISPSoft User Manual for more information about COMMGR. ISPSoft needs
to be connected to a PLC by means of COMMGR.
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1.3 Description of 1SPSoft-Programming Tool for

PLCs

ISPSoft is a programming tool that realizes high-level to IEC 61131-3 standard
programming concept for PLCs, and enables genuine structured design.

(1 e

O—
—

The interface of ISPSoft is described below.

@ Function area: The main functions of ISPSoft are included. The functions which are
used more frequently are on the toolbars, and the functions which are used less
frequently are on the menu bar.

@ Project management area: The framework of a project is displayed in this area.
Users can understand the relation among the objects in the project by means of the
tree structure. The efficiency in managing the project is also increased.

© Working area: Users can edit a project in this area.

@ Output area: The execution of some functions generates information. The information
is displayed in this area.

© Status area: The information about a project and communication is displayed in this
area.
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When using ISPSoft, the users can click an item on the Help menu to get help.

Help

Ahout..
9 PLC Instraction and Special Registers Reference
&> ISPSoft User Index

Item Description

About...

Users can get the information about the version of the software, and
the date when the software is released.

ISPSoft User Index

Users can get the usage of the software. (Alternatively, the users
can click i on the file toolbar to get the usage of the software.)

PLC Instruction and Special
Registers Reference

Users can get the information about instructions and registers. If the
users click an instruction in the program editing area and press F1
on the keyboard, they can get the information about the instruction.

The features of ISPSoft are listed below.

1.

Enhancement of structured development

Based on the IEC 61131-3 standard, basic program units are called “program
organization units” (POUs). The management of a group of POUs by means of a
tree structure is added. This function can provide hierarchical management.

Supporting Large-scale project development

With the trend that the size of application software increases, it is getting common for
several developers to work together on a program. ISPSoft manages projects by
means of integrating tasks. The efficient and convenient development environment
that ISPSoft provides enables users to apply PLCs to more complex control systems
as well as to small control systems.

Enhanced variable management

Variable programming that does not depend on PLC memory addresses is a
fundamental concept of the ISPSoft to improve program modularization and
re-usability. ISPSoft supports the function of importing and exporting data from and to
Microsoft Excel. With above functions, the tasks of defining and managing variables
can be implemented with greater efficiency.

1-12
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1.4 Description of DOPSoft-Programming Tool for
HMIs

Q—

O—

—

0— 1
DOPSoft is powerful easy-to-use HMI configuration software for DOP series HMIs. With
DOPSoft, users can create functional touchscreen applications for industrial processes
such as automation, process control, and OEM applications.

The interface of DOPSoft is described below.
© Menu bar: DOPSoft provides nine menus.
@ Toolbars: DOPSoft provides eight toolbars.

© Project management area: The project structure is displayed in the area. Users can
learn about the relationship of objects via the tree structure for enhanced efficiency in
project management.

@ Property window: The properties of the elements on the present screen are displayed
in the Property window.

© Output window: The editing actions of users, and the output messages about the
compiling of a program are recorded in the Output window.
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@® Screen Manager window: If users create several screens, they can preview the
screens by means of the Screen Manager window. The users can know the elements
on a screen in the Screen Manager window without having to switch to that screen. If
the users double-click a screen in the Screen Manager window, they can switch to
that screen rapidly.

@ Status bar: It displays the present editing status.

@ Editing area: A proper editing area is provided according to the HMI type selected by

users.

DOPSoft allows users to create a project by using features such as animated screens,
alarms, trend graphs, recipes, and reports. DOPSoft and DOP series HMIs make
touchscreen application more visually functional.
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1.5 Description of DCISoft

DCISoft is integrated configuration software for Delta network modules.

o—

a—

O—

O—

O—

The interface of DCISoft is described below.
© Menu bar: DCISoft provides four menus.
@ Toolbars: DCISoft provides five toolbars.
© Workspace: Network types and models are displayed in this area.

@ Output area: Messages are displayed in this area.

© Status bar: It displays information about the present states of the program edited and

the communication executed.

@ Operation area: This area is an interface for setting network modules.
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2.1 Installing Hardware

2.1.1 Connecting a PLC to an 1/0 Simulator Board and a
Power Supply Module

® Assembling the UT-14SS2-A starter kit:

1. Install the digital I/O simulator board.
Please refer to section 4.5.1 for more
information about the equivalent circuit of
the 1/0 simulator board.

2. Connect a single-phase 110/220 V cable
to the L and N terminals.

Note: To prevent staff from being hurt, the
external AC power which is used should
be switched off before hardware is wired.

3. Use the DC power cable to connect
DVP-PS01 to DVP14SS211R.
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4. Use the DC power cable to connect the
digital /O simulator board to DVP-PSO01.

5. Use the DC power cable to connect
DVP-PS01 to DC power input terminals on
DOP-107BV.

6. The assembly of the UT-14SS2-A starter
kit is complete.

® Assembling the UT-12SE-A1 starter kit:
1. Install the digital I/O simulator board.

Please refer to section 4.5.2 for more
information about the equivalent circuit of
the 1/O simulator board.

2-3
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2. Connect a single-phase 110/220 V cable
to the L and N terminals.

Note: To prevent staff from being hurt, the
external AC power which is used should
be switched off before hardware is wired.

3. Use the DC power cable to connect
DVP-PS01 to DVP12SE11R.

4. Use the DC power cable to connect the
digital /O simulator board to DVP-PSO01.

5. Use the DC power cable to connect
DVP-PS01 to DC power input terminals on
DOP-107EV
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6. The assembly of the UT-12SE-A1 starter
kit is complete.

2.1.2 Connecting a Personal Computer to DVP14SS211R

Users have to connect a personal computer to DVP14SS211R by means of
UC-RRG020-12A.

PC UC-PRGO020-12A(2M) PLC

2.1.3 Connecting a Personal Computer to DOP-107BV

Users have to connect a personal computer to DOP-107BV by means of
UC-PRGO015-02A.

UC-PRGO015-02A(1.5M)

PC

HMI

2-5
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N

2.1.4 Connecting DVP14SS211R to DOP-107BV
® RS-232

UC-MS020-06A is used to connect DVP14SS211R to DOP-107BV, and a male-to male
DB9 adapter is used to connect UC-MS020-06A to DOP-107BV.

Model DVP14SS211R DOP-107BV

COM port COM1 (RS-232) COM (RS-232)

Wiring FL=NE
diagram

UC-MS020-06A(2M) Male DB9

PLC HMI

® RS-485

An RS-485 cable can be used to connect the COM port on DOP-107BV to
DVP12SS211R.

Model DVP14SS211R DOP-107BV
COM port COM2 (RS-485) COM (RS-485)
D+: Red
Wiring = |
diagram D-: Black
RS-485 Cable(1M) Male DB9
PLC HMI
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2.1.5 Connecting a Personal Computer to DVP12SE11R

Users have to connect a personal computer to DVP12SE1l1R by means of
UC-PRGO015-01A.

pC UC-PRG015-01A(1.5M)

2.1.6 Connecting a Personal Computer to DOP-107EV

Users have to connect a personal computer to DOP-107EV by means of
UC-PRGO015-02A.

UC-PRG015-02A(1.5M)

PC
HMI
2.1.7 Connecting DVP12SE11R to DOP-107EV
® RJ45

The Ethernet cable UC-PRG030-20A is used to connect DVP12SE11R to DOP-107EV.

Model DVP12SE11R DOP-107EV
COM port RJ45 RJ45
Wiring = =
diagram UC-PRG030-20A(3M)
PLC HMI
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® RS-485

An RS-485 cable can be used to connect COM2/COM3 on DOP-107EV to DVP12SE11R.

Model DVP12SE11R DOP-107EV
COM port COM2 (RS-485) COM2/COM3 (RS-485)
D+: Red
Wiring = ‘
diagram D-: Black
RS-485 Cable(1M) Male DB9
PLC HMI

2.2 Installing ISPSoft

If an older version of ISPSoft has been installed on a computer, users have to uninstall it
before installing ISPSoft.

Graphic representations

Graphic

; Description
representation

Clicking the left mouse button

Clicking the right mouse button

Clicking the left mouse button two times in quick succession

Pressing and holding the left mouse button, and then moving the mouse
without releasing the button

® B >

Typing with a keyboard

Operating sequence (The graphic representation is used when an

operating sequence is mentioned, e.g. \WJ and

o Number used to describe a figure

2-8
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Installing ISPSoft:

(1) Start the operating system installed on a computer. Users have to log on to the
system as a system administrator before they install ISPSoft.

(2) Insert the USB flash drive which is an attachment to a UT series starter kit into the
computer, and then double-click StarterKit.exe in the USB flash drive.

I:\@
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(3) Click Install Software.

4)

=

Click Install ISPSoft Ver x.xx. (Alternatively, the users can download the
installation program from the official website of Delta http://www.deltaww.com.
(Before the installation program downloaded from the website is installed, it
needs to be decompressed.))

2-10
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(5) Click Next in the ISPSoft x.xx - InstallShield Wizard window.

(6) Selectthe | accept the terms in the license agreement option button, and then click
Next.

2-11
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(7) Type related information in the User Name box and the Organization box, and then
click Next.

d@

(8) Check installation settings, and then click Install.

d@
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(9) After ISPSoft is installed, shortcuts to the program will be created on the desktop
and the Start menu. Click Finish to complete the installation.

/O
-

(10) Start ISPSoft. (Click the Start button - All Programs -> Delta Industrial

Automation > PLC - ISPSoft x.xx = ISPSoft x.xx, or click on the
desktop.)

2-13

N



N

Starter Kit Manual

2.3 Installing COMMGR

COMMGR is software independent of ISPSoft. It must be installed and uninstalled
separately. If an older version of COMMGR has been installed on a computer, users have
to uninstall it before installing COMMGR.

(1) Start the operating system installed on a computer. Users have to log on to the
system as a system administrator before they install ISPSoft.

(2) Insert the USB flash drive which is an attachment to a UT series starter kit into the
computer, and then double-click StarterKit.exe in the USB flash drive.

I:\@
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(3) Click Install Software.

=

(4) Click Install COMMGR Ver x.xx. (Alternatively, the users can download the
installation program from the official website of Delta http://www.deltaww.com.
(Before the installation program downloaded from the website is installed, it needs to
be decompressed.))

2-15
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(5) Click Next inthe COMMGR x.xx - InstallShield Wizard window.

(6) Check the settings and click Install.
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(7) After COMMGR is installed, a shortcut to the program will be created on the Start
menu. Click Finish to complete the installation.

/O
-

(8) Start COMMGR. (Click the Start button - All Programs -> Delta Industrial
Automation > Communication > COMMGR > COMMGR.)

2-17
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2.4 Installing DOPSoft

Users have to boot a computer, and log on to Windows 7 as a system administrator.
Before they install DOPSoft, they have to click Control Panel, click User Accounts and
Family Safety, click User Accounts, click Change User Account Control settings,
move the slider all the way down to Never Notify, and click OK.

After the users finish changing User Account Control settings, they can install DOPSoft by
following the instructions below.
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(1) Insert the USB flash drive which is an attachment to a UT series starter kit into the
computer, and then double-click StarterKit.exe in the USB flash drive.

N

I:\@

(2) Click Install Software.
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(3) Click Install DOPSoft Ver x.xx.xx (Alternatively, the users can download the
installation program from the official website of http://www.deltaww.com. (Before the
installation program downloaded from the website is installed, it needs to be
decompressed.))

=

(4) A dialog box with message of “Do you want to allow this app from an unknown
publisher to make changes to your device?” Click Yes.

|:L|®
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(5) Please select a language. The software provides three languages. They are
traditional Chinese, simplified Chinese, and English. The users have to click OK after
they select a language.

c>’®

(6) Please check whether the DOPSoft checkbox is selected, and then click Install.
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(7) After Install is selected, the progress bar which is used to visualize the progression of
the installation of DOPSoft will be displayed.

(8) Click Next in the Device Driver Installation Wizard window.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next @

Back ([ Net> ]| cancel
~—————
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(9) The Windows Security dialog box appears when the device driver needed is
installed. Please click Install.

[E=] Windows Security X

Would you like to install this device software?

Name: DOP HMI USE Driver v1.0 Ports (COM & LPT...
™ Publisher: Delta Electronics Inc, @
Always trust software from "Delta Electronics Inc.", ‘ Don't Install

T You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

(10) Click Finish after the installation of the device driver is complete.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer

You can now connect your device to this computer. If your device
came with instructions. please read them first

Driver Name Status
~ DOP HMI USB Driver v1... Ready to use

/

gack ([ Fnsh _])| Cancel
~—————
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(11) After the installation of DOPSoft is complete, the progress bar will indicate that the
installation of the software is complete. Please click Close to close the installation
screen.

dg

(12) Start DOPSoft. (Click the Start button > All Programs -> Delta Industrial

Automation > HMI > DOPSoft x.xx.xx = DOPSoft x.xx.xx, or click on the
desktop.)
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2.5 Installing DCISoft

(1) Insert the USB flash drive which is an attachment to a UT series starter kit into the
computer, and then double-click StarterKit.exe in the USB flash drive.

I:\@

(2) Click Install Software.
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(3) Click Install DCISoft Ver. x.xx (UT-12SE-Al). (Alternatively, the users can download
the installation program from the official website of http://www.deltaww.com. (Before
the installation program downloaded from the website is installed, it needs to be
decompressed.))

=

(4) Click Next in the DCISoft x.xx Setup window.

£ DCISoft 1.19 Setup - S

Welcome to the DCISoft 1.19 Setup
Wizard

This wizard will guide you through the installation of DCISoft
1.19.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

/O

Cee>" D[ conel
——
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(5) If the users want to install DCISoft in a different folder, they have to click Browse, and
select another folder. If the users want to install DCISoft in the default folder, they
have to click Install.

£ DCISoft 1.19 Setup - X
Choose Install Location
Choose the folder in which to install DCISoft 1,18, g

N

Setup will install DCISoft 1. 19 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

(86)\Delta Industrial AutomationCommunication‘\DCISoft 1. 19 Browse...

Space required: 29.7VB
Space available: 90,368 @
Hulsoft Install System v2.46 -,/

P ——
< Back Install ’ Cancel
————

(6) After DCISoft is installed, shortcuts to the program will be created on the desktop and
the Start menu. Click Finish to complete the installation.

& DCISoft 1.19 Setup -

Installing
Please wait while DCISoft 1.19 is being instslled. @

Extract: IFD9506-TCHS.dll

Extract: DVPEND1-5LCHT.dll ~
Extract: DVPES2-ECHS.dll

Extract: DVPES2-ECHS.dI_

Extract: DVPES2-ECHT.dIl

Extract: DVPES2-ECHT.dl_

Extract: DVPSCM12-5LCHS dil

Extract: DVPSCM12-5LCHT il

Extract: DVPSCM52-5LCHS. dl

Extract: DVPSCM52-SLCHT il

Extract: IFD9506-TCHS.dll

Mullsoft Install Systemn v2.46

< Back Next > Cancel
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£ DCISoft 1.19 Setup

Completing the DCISoft 1.19 Setup
Wizard

DCISoft 1.18 has been installed on your computer.

Click Finish to dose this wizard.

EARun DCISoft 1,19

Ve

Back " Cancel
—

(7) Start DCISoft. (Click the Start button - All Programs - Delta Industrial

Automation - Communication - DCISoft x.xx = DCISoft x.xx, or click on
the desktop.)
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2.6 Installing the UC-PRG020-12A Driver

(1) Insert the USB flash drive which is an attachment to a UT series starter kit into the
computer, and double-click StarterKit.exe in the USB flash drive.

I:\@

(2) Click Install Software.
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(3) Click Install UC-PRG020-12A Driver (UT-14SS2-A) (Alternatively, the users can
download the installation program from the official website of http://www.deltaww.com.
(Before the installation program downloaded from the website is installed, it needs to
be decompressed.))

| \®|

(4) Click UC-PRG020-12A Driver (32-Bit) or UC-PRG020-12A Driver (64-Bit) according
to the Windows operating system used.
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(5) Click Next.

<>’®

(6) Select the | accept this agreement option button, and then click Next.
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(7) Click Finish.

/O
-

(8) After UC-PRG020-12A is connected to the computer, Silicon Labs CP210x USB to
UART Bridge (COMx) will appear in the Device Manager window. COMXx represents
the communication port connected to UC-PRG020-12A.
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3.1 Example 1

The steps of writing programs in ISPSoft and DOPSoft are described below. After users
follow the steps introduced below, they will know how to write programs for a PLC and an
HMI. The example below is applicable to UT series starter kits. The starter kit used in the
example is UT-14SS2-A.

(EEE M S
UC-PRGO15-02A(1.5M)

PC

UC-PRG020-12A(2M)
UC-MS020-06A(2M) Male DB9

3.1.1 Creating a Project for a PLC

After the users install hardware and understand the control logic in the example, they can
prepare to write a program.

In the example, the PLC used is DVP14SS211R.

Please complete the step in section 2.1.2 before writing the example program shown
below.

Step 1: Start ISPSoft. (Click the Start button > All Programs -> Delta Industrial
Automation > PLC - ISPSoft x.xx = ISPSoft x.xx, or click on the

desktop.)

Welcome screen
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Main screen

Step 2: After is clicked, a new project will be added. The project name typed in the
Project Name box is “NEW”". Select SS2 in the PLC Type drop-down list box,
leave the default path in the Drive/Path box unchanged, and click OK.
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After OK in the Create a New Project window is clicked, a project environment will be
displayed (the project name “NEW” will appear in the upper left corner of the project
environment).
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3.1.2 Creating a Main Program

Step 1: Creating a POU

Creating a main program. Right-click M [
ISPSoft to add a new POU.

4 in the project management area in

Note: Please refer to Chapter 5 in ISPSoft User Manual for more information about
creating a POU.

¥V T

Type “Prog_Main” in the POU Name box, select Ladder Diagram (LD) in the Language
section, type “Main Program” in the POU Comment box, ,and click OK.

/! @ )

The users can see the Prog_Main window on the main screen.
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Step 2: Writing a program

The users can prepare to write a main program. In order to scan a program conveniently,
the users can develop the habit of writing comments. If the users want to write network

comments, they have to click .
Ve,

O

Type a comment in the comment box for network 1. If the users want to start a new line of
text at a specific point, they can press Shift+Enter on the keyboard.

Network 1
AT 5 OGN, YD vl be OV

The users can begin to edit program code. The programming language used here is a
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ladder diagram. Please click , and then move the mouse cursor to the red frame. If
the mouse cursor becomes Y |, the users can click the left mouse button.

Click ???, and type “X0".

Network 1
JFADEON, I will be O

Metwork 1
AFAD 50N, Y0 will e O

After the users click the line at the right side of the X0 contact, the red frame on the X0
contact will move to the line.

Network 1
FEAD & OM Y0 it be OV

) /@

— I

2%

Network 1
FEAD & OM Y0 it be OV

_|X0I | E—— I
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Click , move the mouse cursor to the red frame, and click the left mouse button.

Q

6

Click ???, and type “YO".

Network 1
JFADEON, I will be O

pial

— |

Network 1
JFADEON, I will be O

X0 Y0
| o

Click to add a new network.

Create the following program in the same way.

Network 2
XY E e fiom OFF 0 OF e vafve i C0 will facvease by J wadf OO cownes o e valve specifed

al
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oo

Click T8 4Pz in the project management area in ISPSoft, click Basic Instructions, and
drag CNT to the red frame.

—3 _
N .. _ @’ . P
<
Wevork 2

FFAY & fusaed from OFF o O, the valve da OO will iaccease by J vatdd OO rowas (o the valve spevilfed

1 CNT

| IEn
I

g )

If the users do not know the usage of CNT, they can click the CNT instruction block, press
F1 on the keyboard, and refer to the information in the PLC Instructions and Special
Registers Reference window.
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Click ??7? in the box at the left side of S1, and type “CO”". Click ??? in the box at the left
side of S2, and type “5”.

Hetwork 1
AFAD 5 ON, FU witf be OV

0 w0
| |

~
r

Network 2
I B tuered ffom OFF (o ON the valve it CF will fncrease by | wodd OO covints (0 the valie soerilfed

Xl CMT
| | IFn

Click to add a new network, the input contact CO, and the output coil Y1.

Network 3
MO0 covats io 5, T will be GV

9] ¥l

[ | )

Click to add a new network, and the input contact X2.

Metwark 4
SFAZ & ON, T will covnt o 52,

X2

1 |
| - 1

3-11
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Type “TMR” directly.
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Click J to open the API List window. The API List window helps the users edit the
parameters of TMR easily. In the API List window, select T in the S1 drop-down list box,

select K in the S2 drop-donw list box, select O in the upper Component Value box, select
50 in the lower Component Value box, and click OK.

C— O =
)
A%
-.
@&/

[ ]
s g

After the setting of the parameters of TMR is complete, the program shown below will
appear.

Hetwork 4
2 5 ON TV wall covat to 50,

pe) TME

4| I in

S0f52

Create the program below.

Network 5
After 5 seronds T0 wall e OV and 12 wal be Y0
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Step 3: Compiling the program created
The writing of the program will be complete after the users save the file.

The users can click to check the syntax of the program, and click to compile the
project. The compiling of a project is different from the checking of the syntax of a
program in that it is composed of the checking of syntax, and the compiling of all
programs and function blocks.

8
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3.1.3 Setting COMMGR for UT-14SS2-A

Step 1: Start COMMGR. (Click the Start button - All Programs > Delta Industrial
Automation > Communication > COMMGR > COMMGR.)

Step 2: After COMMGR is started, the icon representing COMMGR will appear in the
notification area. Double-click the icon representing COMMGR to open the

COMMGR window.
B H COMMGR (=1 ==
Name Description Status ada
(]
[ |
About
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Step 3: After the COMMGR window is opened, users can begin to set a driver.
UC-RRG020-12A cable is used to connect the computer and a PLC here, and
therefore an RS-232 driver needs to be created. First, click Add. Then, set an
RS-232 driver in the way shown below.

1] Driver Properties oo ==
@—>  Diverame ez

Connection Setup

@_> Type: R5232/422/485 -

Communication Protocal

©—p  covPo COM3 =
Data Lenath 7 =[] [ = asen
L <10
@ Paity e ~| [ LE_RTU
—>

Stop Bits 1 - Auto-detect
Baud Rate 5600 A Default
Setup Responding Time

@—p| Tty G|
Tinte Interval of Autorety [ 100ms) |30 =

0K | Cancel ‘

@ Users can type a driver name in the Driver Name box. Special marks can not be used
except _.

@ Select RS232 in the Type drop-down list box in the Connection Setup section.

© Select an RS- 232 communication port in the COM Port drop-down list box. Each item
in the COM Port drop-down list box is composed of a device name and a
communication port number. The communication ports in the COM Port drop-down list
box are the same as the communication ports in the Device Manager window.

COK Part Silicon Lab: =

Silican L.

JART Bridge [CC

@ The communication format can be ASCII or RTU.

©The communication protocol for exchanging data through a communication port
selected must be the same as the communication protocol for exchanging data through
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a communication port on a device connected. If users click Default, all communication
parameters will return to the default values.

If users do not know the communication protocol for exchanging data through a
communication port on a device connected, the users can connect the device to an
RS-232 communication port selected with an RS-232 cable, and click Auto-detect to
automatically detect the communication protocol. If the communication protocol is
detected successfully, the related communication parameters in the Driver Properties
window are set. However, when the communication protocol is detected automatically,
the COM Port parameter and the ASCII/RTU parameter are not detected. As a result,
the users have to set the COM Port parameter and the ASCII/RTU parameter before
clicking Auto-detect.

@Users can select the number of times the sending of a command is retried if a
connection error occurs in the Time of Auto-retry box, and select an interval of
retrying the sending of a command in the Time Interval of Auto-retry box.

*. When the Driver Properties window is opened, the information about the
communication ports in the Device Manager window is retrieved once. However, the
information in the COM Port drop-down list box will not be updated. If a device is
added to the computer system after the Driver Properties window is opened, the
device will not be displayed in the COM Port drop-down list box. Users have to close
the Driver Properties window, and open it again.

Step 4: After the setting of an RS-232 driver is complete, the RS-232 driver will appear in
the COMMGR window. If the computer is normally connected to the PLC used,
OK will appear in the Status column.

£} COMMGR [E==(iE]

Name Description ah
W RS_232 RS232/422/485, COMS3, ASCIL Protocol=0600,7.¢.1, Retry= °

l

Lemtpe |
o |

About

If the users click B=1 or B4 in the COMMGR window, the COMMGR window will
disappear from the desktop, and will be visible only as an icon in the notification area.
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3.1.4 Downloading a PLC Project
® Setting communication

First,

oo

After the setting of COMMGR is complete, users can set communication in ISPSoft.
click Communication Settings...
Communication Setting window.

=

Program Settings

=t RTC

on the Tools menu to open the
Tools | Wizard Window Help

[ commeia st

= Change PLC Type

DUD1 Setting

Review Error Log File

Language English
Options.

box, and click OK.

I

In the Communication Setting window, select RS-232 in the Driver drop-down list

right corner of the status bar.

The users can see the information about the driver which is connected on the lower

>
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® Downloading a PLC program

After users write a PLC program, they can prepare to download the program. The
program created here has been compiled. If the program is modified, the users can
click E to check the program. After the compiling of the program is successful, the
us ers can click to download the program.

0%

q\ I:‘I\

There are several checkboxes in the Transfer Setup window. Object code is a
necessary condition for the operation of a PLC, and therefore the Object Code
checkbox is selected. In order to maintain the program conveniently, the Program
checkbox and the Comments checkbox are selected in this example. The project will
be backed up onto the PLC connected, and the program will not be lost. Besides, if
the users want to modify the program, and forget to bring the program, they can
upload the program from the PLC to the computer to modify the program.

S

After the users click OK in the Transfer Setup window, the downloading of the
program will be complete.
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After the program is downloaded, the users can click @ if they want to run the PLC.

-8

Alternatively, the users can move the RUN/STOP swithc on the PLC to the RUN
position.
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3.1.5 Monitoring a Program

When a program is executed, users can monitor the program to understand the current
logical control state of the system, or modify the values in some devices to test the
system. The monitoring of a program is described below.

® Monitoring a program

Open the Prog_Main window, and click .

A

After users click , the program will be monitored. The program is composed of a
logic program, and the information about devices. (The states of Boolean devices are
indicated by green backgrounds (On) or white backgrounds (Off), and the information
about other devices is indicated by values or text.)

Metwork 1
SFAD & ON, YO nall be N

0 V0

|II O

If a device corresponds to an actual 1/O device, Set On and Set Off can not be used
to change the state of the device because the state of the actual I/O device
immediately overwrites the value which is set, and Force On and Force Off can be
used instead. X0 is forced to be On here.

Network |
XD BN, 10

2 e o
SetOn

@ 7 Set Off

©

lBanE  Chue

ut Valu

| IEED)

»
el Foroe Devics List V\ off (B
4' l’ @ Release (x

Rising-edge Trigear

Falting-edge Trigeer Release Al
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The state of X0 is changed, and a lock symbol indicating that the device is forced to
be On appears.

Network 1
JFAU S O XD wel e OV

= V0

i am

After the system is tested, the users have to cancel the forced state of the device so
that the PLC can return to normal.

Network 1
X050 19 .W
) @/ o
$e0n
8 0fF
@1 kazN Change Present Value |
£ 1 Fore | oncm
%1 Force Devics L) . o (X .
b Rt Txi Rele
Falig e Tiger [ roeern ]
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3.1.6 Using a PLC with an 1/0 Simulator Board

Netvork |
XD i 0% Y0 will b2 O,
0 0
| <)
Netvark 2
I s trened from OFF io O, the valve i O willizcrease by { wintd 0 counts (o tie vafve soevilfd
Hl CHT
I En
81
EJi vy
Netvark 3
IFA2 65 O T8 will covat io 50
X2 MR
I En
To—{s1
s0{52
Netvark 4
Afer 5 serords, T will be GV, and Y7 will be G,
™ ¥l
|
— | )

1. If X0 is turned from Off to On, YO will be On, and the red light on the I/O simulator
board will be turned On.

2. If X0 is turned from On to Off, YO will be Off, and the red light on the I/O simulator
board will be turned Off.

3. If X1 is turned from Off to On five times, CO will be turned from Off to On, Y1 will be
turned from Off to On, and the yellow light on the 1/O simulator board will be turned
On.

4. If X2 is turned from Off to On, TO will begin to measure time. After the time that TO
measures reaches 5 seconds, TO will be turned from Off to On, Y2 will be turned from
Off to On, and the green light on the I/O simulator board will be turned On.

5. If X2 is turned from On to Off, TO will be Off, Y2 will be Off, and the green light on the
I/O simulator board will be tunred Off.
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3.1.7 Writing a Program for an HMI

The Delta software which supports DOP-107BV is DOPSoft. Please refer to DOPSoft
User Manual for more information about the usage of DOPSoft.

In the example, the HMI used is DOP-107BV.

Please complete the step in section 2.1.3 before writing the example program shown
below.

Step 1: Start DOPSoft. (Click the Start button - All Programs -> Delta Industrial

Automation - HMI > DOPSoft x.xx.xx = DOPSoft x.xx.xx, or click on
the desktop.)

Welcome screen
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Main screen
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[ Mew file
Step 2: After IDIor is clicked, a new project will be added. Select DOP-100

series in the Series drop-down list box, click 107BV on the HMI list, leave the
default project name in the Project Name box unchanged, and click Next.

—

Step 3: The setting of RS-232 communication and RS-485 communication is described
below.
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® RS-232 communication

1. In the Project Wizard window, type “DVP14SS211R” in the Link Name box,
select Delta in the Manufacturers drop-down list box, select Delta DVP PLC in
the Controller drop-down list box, select RS232 in the Interface drop-down list
box, select 7 Bits in the Data Bits drop-down list box, select 1 Bit in the Stop
Bits drop-down list box, select 9600 in the Baud Rate drop-down list box, select
Even in the Parity drop-down list box, select 1 in the PLC Station box, and click
Finish.

5

)
f
2. Setting a communication format for DVP14SS211R:

COM1 is an RS-232 port. The default communication format of COM1 is
described below.

Baud rate: 9600 bps
Data length: 7 data bits
Parity: Even

Stop bit: 1 stop bit
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3.

Transmission mode: ASCII

Please refer to section 4.4.3 for more information about setting a communicaiton
format.

Note: If users want to change the default communication format of COM1 on
DVP14SS211R, they have to add the program above to the main program
in DVP14SS211R, and move the RUN/STOP switch on DVP14SS211R to
the RUN position. If the users want to connect a PC to COM1 on
DVP14SS211R, the communication format set in COMMGR needs to be
the same as the communicaiton format of COM1.

Please refer to section 2.1.4 for more information about using an RS-232 cable to
connect DVP14SS211R to DOP-107BV.

® RS-485 communication

1.

In the Project Wizard window, type “DVP14SS211R” in the Link Name box,
select Delta in the Manufacturers drop-down list box, select Delta DVP PLC in
the Controller drop-down list box, select RS485 in the Interface drop-down list
box, select 7 Bits in the Data Bits drop-down list box, select 1 Bit in the Stop
Bits drop-down list box, select 9600 in the Baud Rate drop-down list box, select
Even in the Parity drop-down list box, select 1 in the PLC Station box, and click
Finish.
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s

2. Setting a communication format for DVP14SS211R:

COM2 is an RS-485 port. The default communication format of COM2 is
described below. If users want to modify the communication format of COM2,
they can refer to section 4.4.3 for more information.

Baud rate: 9600 bps

Data length: 7 data bits
Parity: Even

Stop bit: 1 stop bit
Transmission mode: ASCII

3. Please refer to section 2.1.4 for more information about using an RS-485 cable to
connecting DVP14SS211R to DOP-107BV.

After Finish in the Project Wizard window is clicked, a project environment will be
displayed.
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The steps of editing an HMI screen are described below.

Choose Element > Indicator > Multistate Indicator and left-click the mouse to drag and
drop the picture for editing.
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O saeent x | 7 O sceent1 x —

1. -

Double-click the element to open the Multistate Indicator window.

s

Set the parameter in the Memory section.
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Select 0 in the State drop-down list box, and then set the parameters in the Style section.
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Click the Picture tab, select $3DFineSW2State.pib in the Picture Bank Name
drop-down list box, and click SW2State_058.bmp in the Select Picture window.

I:\
[

“®
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6
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Select 1 in the State drop-down list box, and then set the parameters in the Picture
section.

5

After OK in the Multistate Indicator window is clicked, the screen shown below will
appear.
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Adjust the size of the element.

The editing of the element is complete.

Create a text box.

I:I\

O

0

3-37



oo

Starter Kit Manual

Double-click the text box to open the Text window. In the Text window, click the Text tab,
and type “X0" in the Text section.
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Create the X1 indicator and the X2 indicator shown below in the same way.

Choose Element > Indicator > Multistate Indicator and left-click the mouse to drag and
drop the picture for editing.
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Double-click the element to open the Multistate Indicator window. Set the parameter in
the Memmory section in the Multistate Indicator window.

g
—
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Click the Picture tab, select $3DLamp2State.pib in the Picture Bank Name drop-down
list box, and click Lamp2State_02.bmp in the Select Picture window.

0

6
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A
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Select 1 in the State drop-down list box, click the Picture tab, and set the parameters in
the Picture section.

Adjust the size of the element.

A

Create the text “YO".
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Create the Y1 indicator and the Y2 indicator shown below in the same way.

Choose Element > Data Display > Numeric Display and left-click the mouse to drag
and drop the picture for editing.
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6
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Double-click the element to open the Numeric Display window.
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Set the parameters in the Memmory section, the Style section, and the Detail section.

Create the text “C0".

Cco

1234
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Create a numeric display which represents TO in the same way.

The writing of the program will be complete after the users save the file.
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3.1.8 Compiling and Downloading an HMI Program

After the HMI program above is created, users can download it to DOP-107BV. Before
the HMI program created above is downloaded, the users have to compile it. After the
users click Compile on the Tools menu, or click [[%]|, the HMI program created above will
be compiled, and the information about the result of the compiling of the program will be
displayed in the Output window.

After the users compile the HMI program created above, they can click || to donwload
the screen and the recipes in the program.

If the HMI is used for the first time or the firmware of the HMI is old, the firmware of the
HMI will be automatically updated after |5§| is clicked. Please see the figure below.

Download - DOP Media File =
Stop

Do not remove the powwer souce when firmwars is being updated! |
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A progress bar appears on the screen of the HMI when the firmware of the HMI is
updated.
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After the firmware of the HMI is updated, the HMI will read the data which needs to be
downloaded.

After the downloading of the program is complete, the screen shown below will appear.

3.1.9 Using an HMI with an I/0 Simulator Board

1. If X0 is turned from Off to On, YO will be On. If X0 is turned from On to Off, YO will be
Off.
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2. If X1 is turned from Off to On five times, CO will be turned from Off to On, abd Y1 will
be turned from Off to On.

3. If X2 is turned from Off to On, TO will begin to measure time. After the time that TO
measures reaches 5 seconds, TO will be turned from Off to On, and Y2 will be turned
from Off to On. If X2 is turned from On to Off, TO will be Off, and Y2 will be Off.
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3.2 Example 2

Generally speaking, there are programmers who are responsible for writing a PLC
program and an HMI program during the process of developing a project. They work
together to meet the requirements of the project.

The example below helps users understand how to writing a PLC program and an HMI
program during the process of developing a project. The starter kit used in the following
example is UT-12SE-A1.

i S M =]
UC-PRG015-02A(1.5M)

D-: Black
RS-485 Cable(1M) Male DB9

UC-PRGO15-01A(1.5M
PC (L5M) “ =7

UC-PRG030-20A(3M)

PLC HMI

3.2.1 Project Requirements

1. There are five rooms, and they are numbered from 101 to 105. If a customer in a
room needs service, the customer can press the call button in the room to call an
attendant. After a call button is pressed, the number of rooms calling will increase by
one.

2. If several rooms call, the display on the service counter will show the number of
rooms calling, and the order in which the rooms call.

3. If an attendant checks a room, and then presses the check button on the display, the
number of rooms calling will decrease by one, and the next room number will be
shown on the display.

4. After all the rooms calling are checked, the number of rooms calling shown on the
display will be 0.

5. After an attendant presses the reset button on the display, all data will be cleared.
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Please see the figure below for more information.

Numberofrooms calling

e .@ || @ | @ |e | @ | @

[Room 101]{| [Room102] || [Room 103]{| [Room 104] || [Room 105]

Room callcontrolcenter

3.2.2 Project Development

After users understand project requirements, they need to discuss and plan a project. The
project needs to be composed of a PLC program and an HMI program. Besides, the
users have to select PLC devices and HMI elements.

® PLC

1. There are five rooms and five call buttons.

2. The rooms are numbered from 101~105.

3. If an attendant checks a room, and then presses the check button on the display
on the service counter, the number of rooms calling will decrease by one, and the
next room number will be shown on the display.

4. After all the rooms calling are checked, the number of rooms calling shown on the
display on the service counter will be 0.

5. After an attendant presses the reset button on the display, all data will be cleared.

6. Default Ethernet IP address: 192.168.1.5

® HMI

1. The display on the service counter shows a room number.

2. The display on the service counter shows the number of rooms calling.

3. There is one check button.

4. There is one reset button.

5. Default Ethernet IP address: 192.168.1.2
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® Devices
PLC device Function HMI element

X0 X0 corresponds to the call button in room 101. X0 will be On :
if the call button in room 101 is pressed.

X1 X1 corresponds to the call button in room 102. X1 will be On :
if the call button in room 102 is pressed.

X2 X2 corresponds to the call button in room 103. X2 will be On R
if the call button in room 103 is pressed.

X3 X3 corresponds to the call button in room 104. X3 will be On .
if the call button in room 104 is pressed.

X4 X4 corresponds to the call button in room 105. X4 will be On .
if the call button in room 105 is pressed.

MO MO corresponds to the check button on the display on the Button
service counter. MO will be On if the check button is pressed.

M1 M1 corresponds to the reset button on the display on the Button
service counter. M1 will be On if the reset button is pressed.

DO The value in DO indicates the number of rooms calling. Numeric display
The values in D1~D5 indicate the rooms which have not

D1~D5 -

been checked

D10 The value in D10 is a room number stored temporarily. -

D11 The value in D11 indicates the room which is being checked. Numeric displa
(First in, first out) play

® The relation between PLC devices and HMI elements is shown below.

Numberofrooms calling

D0

MO

M1

(S chec (@R @ xo @ | @ o L_RE ()

|Rooml()l| |R00m102| |Room103| |Room104| |R00m105|

Room callcontrolcenter
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3.2.3 Writing a Program for an HMI
In the example, the HMI used is DOP-107EV.
After users discuss device requirements, they have to edit HMI elements.

Please complete the step in section 2.1.6 before writing the example program shown
below.

Planning elements:

® MO: Check button

® M1: Reset button

® DO: The value in DO indicates the number of rooms calling.

® D11: The value in D11 indicates the room which is being checked.

Step 1: Start DOPSoft. (Click the Start button - All Programs -> Delta Industrial

Automation - HMI > DOPSoft x.xx.xx = DOPSoft x.xx.xx, or click on
the desktop.)

Welcome screen
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Main screen

= New fila
Step 2: After II3|or is clicked, a new project will be added. Select DOP-100

series in the Series drop-down list box, click 107EV on the HMI list, leave the
default project name in the Project Name box unchanged, and click Next.
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Step 3: The setting of Ethernet communication and RS-485 communication is described
below.

® FEthernet communication
1. Setting a communication format for DOP-107EV:

Click Ethernet, and then create a connection.
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Type the link name “DVP_SE”", type “192.168.1.5 in the Controller IP box, select
502 in the Port box, and set the parameters in the Main section.
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Click the Local Host tab, type “192.168.1.2" in the HMI IP Address box, type
“255.255.255.0" in the Subnet Mask box, type “192.168.1.1" in the Gateway IP
box, and click Finish.

E o

O

2. Setting a communication format for DVP-12SE11R:

Start DCISoft, and click Communication Setting on the Tools menu to open the
Communication Setting window. Users can select RS232 or Ethernet in the
Communication Type drop-down list in the Communication Setting window.

3-62



Chapter 3 Example Programs

A. Using the USB port on DVP12SE11R

Before users use UC-PRGO015-01A to connect the USB port on
DVP12SE11R to a USB port on a PC, they have to select a COM port for the
USB driver created for DVP12SE11R in COMMGR.

¥ Driver Properties ol @ =]
Driver Name SE_USE

Connection Setup

Type USB [Vitual COM) -

Communication Port

COM Fort oM -

Setup Responding Time:

Tirne: of Autorety ES|
Time Iterval of Autorey (100ms ) 30 5]

Cancel

Then, the users have to select RS232 in the Communication Type
drop-down list in the Communication Setting window in DCISoft. The COM
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port selected in the COM Port drop-down list box in the Protocol section
needs to be the same as the COM port selected for the USB driver created
for DVP12SE11R in COMMGR.

'\ \@

B. Using the Ethernet port on DVP12SE11R

UC-PRGO030-20A can be used to connect the Ethernet port on DVP12SE11R
to an Ethernet port on a PC.

In the Communication Setting window in DCISoft, select Ethernet in the
Communication Type drop-down list box, leave the default IP address in the
Assign IP Address section unchanged, and click OK.

(I

Click @ after the setting of the parameters in the Communication Setting
window is complete.
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Double-click the module in DCISoft to open the DVP12SE window.

Click the Basic tab in the DVP12SE window, set the parameters in the
Network Setup section, and click OK.
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3.

o

Please refer to section 2.1.7 for more information about using the Ethernet cable
UC-PRGO030-20A to connecting DVP12SE11R to DOP-107EV.

® RS-485 communication

1.

In the Project Wizard window, type “DVP12SE11R” in the Link Name box, select
Delta in the Manufacturers drop-down list box,select Delta DVP PLC in the
Controller drop-down list box, select RS485 in the Interface drop-down list box,
select 7 Bits in the Data Bits drop-down list box, select 1 Bit in the Stop Bits
drop-down list box, select 9600 in the Baud Rate drop-down list box, select Even
in the Parity drop-down list box, select 1 in the PLC Station box, and click
Finish.
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Setting a communication format for DVP12SE11R:

COM2 and COM3 on DVPI12SE11R are RS-485 ports. The default
communication formats of COM2 and COM3 are described below.

Baud rate: 9600 bps

Data length: 7 data bits
Parity: Even

Stop bit: 1 stop bit
Transmission mode: ASCII

2. Please refer to section 2.1.7 for more information about using an RS-485 cable to
connecting DVP12SE11R to DOP-107EV.
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Editing a screen:

Choose Element > Data Display > Numeric Display and left-click the mouse to drag
and drop the picture for editing.

Double-click the element to open the Numeric Display window.
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Set the parameter in the Memory section in the Numeric Display window.

[ ]

6
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Set the parameters in the Style section and the Detail section.

oo

Click the Text tab, and then set the parameters in the Text section.

3-72



Chapter 3 Example Programs

After OK in the Numeric Display window is clicked, the numeric display shown below will

appear.
1755

Create the text “Number of rooms calling”.

Number of rooms calling

i

Create a numeric display correpsonding to D11.

Room No.

—

Choose Element > Button > Momentary and left-click the mouse to drag and drop the
picture for editing.
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Double-click the element to open the Momentary window.

g

oo

Set a write address in the Memory section.
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<

6

Set a read address in the Memory section in the same way.
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Click the Text tab, type “Check” in the Language 1 cells, and set a text format.

Select 0 in the State drop-down list box, click the Picture tab, and set the parameters in
the Picture section.
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2%

Select 1 in the State drop-down list box, and set the parameters in the Picture section.
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oo

Click OK in the Momentary window.
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Adjust the size of the element.

Create a reset button in the same way.

After the screen is beautified, the users can get the screen shown below.
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3.2.4 Creating a Project for a PLC
In the example, the PLC used is DVP12SE11R.

Please complete the step in section 2.1.5 before writing the example program shown
below.

After users discuss control requirements, they have to write a PLC program.
Planning hardware

After a project is created, the users can plan hardware. The hardware which needs to be
planned for the example is described below.

® Call button in room 101~room 105 - X0~X4

® Check button > MO

® Reset button > M1

® [ndicating the number of rooms calling > DO

® [ndicating the rooms which have not been checked - D1~D5

® Room number stored temporarily > D10

® [ndicating the room which is being checked (First in, first out) > D11
® X0~X4 can be used with the I/O simulator board.

Creating global symbols

In order to make a program more readable and the connection to a SCADA system more
convenient, I/O addresses are generally assigned global symbols. Users can use
symbols when they write a program. Besides, a global symbol table can be
imported/exported. If a medium-sized/large-sized system which is equipped with many
inputs and outputs is used, users can use Microsoft Excel to make the editing of a
program for the system more convenient.
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The global symbols which need to be created for the example are listed below.

Global symbol table
Hardware points (for inputs/outputs in a PLC)

Address Identifier Data type
X0 Room101 BOOL
X1 Room102 BOOL
X2 Room103 BOOL
X3 Room104 BOOL
X4 Room105 BOOL
MO Check_Button BOOL
M1 Reset_Button BOOL
DO Number_of Rooms_Calling WORD
D11 Displaying_Room_Number WORD

Double-click £P {gisifpiiai in the project management area in ISPSoft to open the

Global Symbols window.

@ Global Symbols (= o =

Global Symbals
Identifiers Aiddress Type Initial Value Identifier Comment.
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Double-click the blank to open the Add Symbol window. Type “Room101” in the
Identifier box, type “X0” in the Address box, type a comment in the Comment... box,
leave the default values in the Type... box and the Initial box unchanged, and click OK.

Madify Symbol
Identifier Address Type... Initial Comment...
Rooml01 X0 -+ BOOL . Call button in room101  w
Call button in room101

The users can see a new piece of data in the Global Symbols window.

& Global Symbals ==
Flobal Symbols
Tdentifiers Lddres Type Tnitisl ¥alue Tdentifier Comment

The users can create the data in the global symbol table above in the Global Symbols
window in the same way.

2 Global Symbols ol E-] )
Global Symbols
Identifiers Address Type... Initial Value Identifier Comment...
Roomil n BOOL ik Call button in room 101
Rooml 02 X1 BOOL iy Call button in room 102
Rooml03 i) BOOL ik Call button in room 103
Fooml 04 e BOOL ik Call button in room 104
Rooml05 ic) BOOL iy Call button in room 105
Check_Bution. M0 BOOL ik Check button
Reset_Button Ml BOOL ik Reset button
Number_of_Eooms Calling DO WORD 0 Displaying the mumber of rooims calling
Room_Number FORD 1] Jispla om numnber
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Creating a main program

After users create global symbols, they can create a main program. Right-click [ {2
in the project management area in ISPSoft to add a new POU.

Type “Prog_Main” in the POU Name box, type “Main Program” in the POU Comment box,
and click OK.

~Eo

o,
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Step 1: Edit call buttons and corresponding room numbers. The number corresponding to
the room which calls is stored in D10 temporarily.

Create a call button corresponding to room 101.

Hetwark 1
Alffer the vall buttor i room [0 & pressed, e room sumber {01 will be temporacdy stored i DO,

Rooml 01

After the call button is pressed, the room number corresponding to the button will be sent
to the service counter instantly. Therefore, the contact created is rising edge-triggered.

Hetwork 1
After e call bultor gapm /) &5 pressed, e ioom 0, /0 wil be stored i temoorary cezier LG,

2A
Roomioy! 3/

HF Hommaily Open
4+ Nozmalty Close

T4 Rising =dz= Trizer
| ¥} Falling-edes Trisser \@

Hetwork 1
Alffer the vall buttor i room [0 & presed, e room sumber {01 will be femporacdy siored & D10,

Fooml 01

T} I
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Write the program shown below.

Metwork 1

Rooml 0l

After e call button i room 104 5 pressed, the room mumber [0 wil be Emoorarily stoved it DAO,

En

|
I/]\I
Hetwork 2

Room102

10148

MOV

— iy

After e call button & room JOZ 5 pressed, e room mumber 102 wil be Emooraedly stored i DIO,

En

1

Network 3

Reoml 03

i

MOV

—

After e call button i room 107 5 pressed, #he room mumber /03 will be temooraily stoved iz DAO,

En

Metwork 4

Rooml (M

i

1033

MOV

D10

After e call button i room 104 5 pressed, the room rumber /04 vl be Emoorarily stoved it DA0,

En

Network 5

Rooml105

1

MOV

— iy

After e call button & room JOF 5 pressed, e woom sumber 105 wil be lemooraedly stoved i DIO,

En

1543

MOV

—

Step 2: Room numbers are stored in D1~D5 according the order in which the rooms
corresponding to the room numbers call.

The instructions SFWR and SFRD are used to implement FIFO. In this project, the room

which calls first is checked first. FIFO is an acronym for First In, First Out.
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Notes:

® The usage of SFWR is described below.

SFWR S: Source device
En
S ol D: Head address of a data stack

n

n: Length of a data stack

1. The value in a source device S is written to a FIFO data stack. The position of
insertion into the stack is automatically calculated by the PLC used.

2. The instruction defines the values in the n word devices starting from D as a FIFO
data stack, and designate D as a pointer.

3. If SFWR is executed, the value in the pointer D will increase by one, and the value in
S will be written to the device designated by the pointer D. If the value in the pointer D
exceeds n-1, the execution of the instruction will stop, and the carry flag M1022 will
be On.

4. This instruction can be used with SFRD for the reading/writing of a FIFO data stack.
5. Example:

@ After X0 is turned from Off to On, the value in the pointer DO will become 1, and
the value in D20 will be written to D1. If the value in D20 is changed, and X0 is
turned from Off to On again, the value in the pointer DO will become 2, and the
value in D20 will be written to D2.

€ If SFWR is executed once, the writing of a value will follow the steps 0~@.
© The value in D20 is sent to D1.

® The value in DO becomes 1.

piol SFWE
/]\I En
D208 DLDo
10—n
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Source n=10

p20] [p9]ps]o7 [ ps]pa]ps]p2]p1]o0]

Pointer

DO0= 3 2 1

® The usage of SFRD is described below.

SFRD S: Head address of a data stack
En
5 o D: Destination device

n

n: Length of a data stack -
3

1. The source device S is the head address of a FIFO data stack. Its value indicates the
last entry added to a FIFO data stack.

2. If SFRD is executed, the value in S+1 will be moved to D, the values in S+n-1~S+2
will be moved to S+n-2~S+1, and the value in S will decrease by one.

3. If the value in the pointer S is 0, the execution of the instruction will stop, and the
carry flag M1022 will be On.

4. Example:

€ After X0 is turned from Off to On, the value in D1 will be sent to D21, the values in
D9~D2 will be moved to D8~D1 (the value in D9 will be unchanged), and the
value in DO will decrease by one.

€ If SFRD is executed once, the reading of a value will follow the steps 0~©.
© The value in D1 is sent to D21.
® The values in D9~D2 are moved to D8~D1.

© The value in DO decreases by one.

o] SFRD
44 En
Do DLmat
10 n
n=10

[o9]ps[p7] o6 [ ps] pa] ps] p2[p1] o]

Pointer

Thevaluein D1is read
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After Room101 is turned from Off to On, SFWR will be used to send the room number
101 to Number_of_Rooms_Calling. (DO functions as a pointer. After SFWR is executed,
the value in DO will become 1, and the value in D10 (the value 101) will be written to D1.)

Hetwork 6
The number of calls & stoved &7 Mumber_ ol Rooms Calffng, and room mumbers are stored g7 DD

Rooml 0L SFWR

i

DI, DMumber_of Rooms_Calling

Click H and move the mouse cursor to the position under the contact marked with
“Room101”. After the mouse cursor becomes I-| |-I the users have to click the left mouse
button, type “Room102” in ???, and change the contact added into a rising edge-triggered
contact.

Network 6
Te number of calls & sioved ir Number ol alls, and room aumbees ave sioved in Di-~05,

Rooml01 SFWR

@I‘l Dio

6 |n

)
=]

- Mumber_of Rocms_Calling

2%

Hetwork 6
The aumber of ralls & siored fn NMember ol Cailfs, and 100m Aumbes ace sioved fn D105,

Reom!101 SFWR
/M En
D10—s D |- Nuaber_of_Rooras_Calling
m 6jn

Network 6

The number of calls & sioved i Number ol Calls, and toom aumbees ave sioved in Di-~05,

Reoml0l SFWE
i} e
D108 D Numter_of Rooms_Calling
Room102 [
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After Room102 is turned from Off to On, SFWR will be used to send the room number
102 to Number_of_Rooms_Calling. (DO functions as a pointer. After SFWR is executed,
the value in DO will become 2, and the value in D10 (the value 102) will be written to D2.)

Write the following program. Room numbers are stored in D1~D5 according the order in
which the rooms corresponding to the room numbers call, and the number of rooms
calling is stored in Number_of_Rooms_Calling.

Netwark 6
The number of cals & stored i Wumber oL Rooms Callirg, and coom aumbers are stoced it D05

Reoml 0l SFWER -
4|/M IEn 3
Dio— D}Mumber_of_Rooms_Calling
Feoml (2 6n

i

Reoml 03

]

]

Feorl05

4|/M7

Step 3: Use SFRD to display a room number.

After an attendant presses the check button on the display on the service counter, a room
number will be sent to Displaying_Room_Number, and the value in
Number_of_Rooms_Calling will decrease by one.

Wetwork 7
Affer the cieck buifon & pressed, a room aumber will be sent t0 Diplying Room_ Niember, ard the valve
in Mumber of Rooms Caling will decrease by ofe,

Cherlz_Bntton SFRD
4B En
Nuraber_of Rooms_Calling S D} Displaying_Reom Murber
Hn
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Step 4: Create a reset button.

After the reset button on the display on the service counter is pressed, the values in
Number_of_Rooms_Calling, D1~D5, and Displaying_Room_Number will be cleared.

Click , move the mouse cursor to the red frame, and click the left mouse button.

Network 8
Alfter the reset butfon & pressed, Be values 1 Nomber of Cally, Di-DF, and Displayiaz Room_ MNumber

will b chzaved,
Reset_Button ZRST
4“\! (Fin
Mumnbee_of_Rooms_Calling 01 ir
D502
Network 8
Alfer the reset bution & pressed, the valver it Number of Calls, DI-D5, and Diplavine Room Number
wll bF cieaced,
Eeset_Button ZRET
|1 Ei
1T T y
Mumber_of Rooms_Calling —{D1
D5 D2
¥is

Type “Displaying_Room_Number” in ???, and change the output coil into a reset coil.

Network 8

Al the reset button &5 pressed, e valves ir Nember of Rooms Caling, D405, and
LDiplaying Koom_iMumber will b cleared.

Eeset_Button ZRST
S I | En
Mumber_of_Rooms_Calling —{D1
05 {02

IDisplaying_Roorn_Hure

{F)
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The complete program is shown below.

Hetwork 1

Alffter the vall button in room [0 & pressed, e coom sumber 104 will be lempocacily sioved i DA,

MOV

D10

Feoral0l
/M [Fn
101 S
Hetwork 2

Fooml(2
|
i -
e
Metwork 3

Alfer the call bwtion i room [0 & peeseed, (e coom aumber 102 will be iemooradly siored i1 DI,

MOV

Alfter the vall button it room {03 & pressed, e coom sumber 107 will be empocacdly sioved i DAO,

—Dia

MOV

D10

Feoml03
/M [Fn
1038
Hetwork 4

Affer B call button i1 room 04 B peesed, e room qumber 104wl be empocarily sioved it D40

MOV

—Dia

Roomnl (4
i -
Jary
Metwork 5

Feoml 05
Pl
|/P| n

10548

MOV

Alfer the vall butior it room [05 & peesved, e coom aumber 105 will be lemooracdly siored i DI,

D10

3-91




oo

Starter Kit Manual

Hetwork

The number of calls & stoved in Wumber ol Rooms Calling, and woom numbers are sioved fa Df~05.

Reoml01

]

Room[(2

b

Rooml03

]

Room104

]

Rooml05

]

Hetwaork 7

Do

o3

SFWR

—Mumber_of_Rooms_Calling

Alffer the cherk: dutton £ oeessed, a room nember will be sent i Disnfyving Room_Member, and e valie
iz Mumber_of Rooms Catling will decrease by ooe:

Check_Btton

T

Wetwork 8

Turmber_of_Reocms_Calling —
&

SFRD

I—Displaying_Room_Mumber

Alfer #ie reoet buiiom £ presed, (e valves i1 Mimber of Kooms Calling, DI-05, and
Diplayirz Room Number will be cleared.

Feset_Button.

En

4

I
Turaker_of_Rooms_Calling —
05

D1
D2

Displaying_Rocm M

k)
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The writing of the program will be complete after the users save the file.

The users can click to check the syntax of the program, and click to compile the
project. The compiling of a project is different from the checking of the syntax of a
program in that it is composed of the checking of syntax, and the compiling of all
programs and function blocks.

|Cumpwle Message nx

v 0 Ermors
v 0 Wamning

< m v

Compile Message | Find Result
3.2.5 Setting COMMGR for UT-12SE-A1l

Step 1: Start COMMGR. (Click the Start button - All Programs -> Delta Industrial
Automation > Communication > COMMGR > COMMGR.)
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oo

Step 2: After COMMGR is started, the icon representing COMMGR will appear in the
notification area. Double-click the icon representing COMMGR to open the

COMMGR window.
&1 COMMGR o] @ =4
Name Description Status e
[Eeigm]
==
About
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Step 3: After the COMMGR window is opened, users can begin to set a driver. A USB
cable is used to connect the computer and DVP12SE11R here, and therefore a
USB driver needs to be created. First, click Add. Then, create a USB driver in the
way shown below.

1
L 1 >

[ ]

Step 4: After a USB driver is created, it will appear in the COMMGR window. If the
computer is normally connected to DVP12SE11R, OK will appear in the Status

column.
£} COMMGR o] @ (==
Name Description Status - :
<3 SE_USB USB, COM1, Retry=3, TimeOut=3000ms
Configure
Delete
Start
About

If the users click (=1 or &= in the COMMGR window, the COMMGR window will
disappear from the desktop, and will be visible only as an icon in the notification area.
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3.2.6 Downloading a PLC Project
® Setting communication

After the setting of COMMGR is complete, users can set communication in ISPSoft.
First, click Communication Settings... on the Tools menu to open the
Communication Setting window.

Tools | Wizard Window Help

7: Communication Settings.

Changs PLC Typs

Program Settings

=

Set RTC
DUD1 Setting »
Review Error Log File

Language English -

Options.

In the Communication Setting window, select SE_USB in the Driver drop-down list
box, and click OK.

Communication Setting (3]
Driver SE_USB <

Station Address |0 -

IP Address

OK Close

The users can see the information about the driver which is connected on the lower
right corner of the status bar.

>
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® Downloading a PLC program

After users write a PLC program, they can prepare to download the program. The
program created here has been compiled. If the program is modified, the users can
click to check the program. After the compiling of the program is successful, the
users can click to download the program.

0%

I:I\ :'\

There are several checkboxes in the Transfer Setup window. Object code is a
necessary condition for the operation of a PLC, and therefore the Object Code
checkbox is selected. In order to maintain the program conveniently, the Program
checkbox and the Comments checkbox are selected in this example. The project will
be backed up onto the PLC connected, and the program will not be lost. Besides, if
the users want to modify the program, and forget to bring the program, they can
upload the program from the PLC to the computer to modify the program.

PSR

After the users click OK in the Transfer Setup window, the downloading of the
program will be complete.
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3.2.7 Setting Ethernet Parameters for DVP12SE11R

After programs are created, DVP12SE11R can communicate with DOP-107EV through
Ethernet. Users have to set Ethernet parameters for DVP12SE11R. The use of DCISoft to
set Ethernet parameters for DVP12SE11R is described below.

UC-PRGO015-01A is used to connect a PC to DVP12SE11R, and DCISoft is used to set
Ethernet parameters.

Step 1: Start DCISoft, and click Communication Setting on the Tools menu to open the
Communication Setting window.

I
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Step 2: The driver created for DVP12SE11R in COMMGR is a USB driver, but the
communication type selected in the Communication Type drop-down list box in
the Communication Setting window needs to be RS232. The COM port
selected in the COM Port drop-down list box needs to be the same as the COM
port selected for the USB driver created for DVP12SE11R in COMMGR.

—

Step 3: Click @ after the setting of the parameters in the Communication Setting
window is complete.

[
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Step 4: Double-click the module in DCISoft to open the DVP12SE window.

Step 5: Click the Basic tab in the DVP12SE window, set the parameters in the Network
Setup section, and click OK.
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3.2.8 Testing a Project

After users write a PLC program and an HMI program, they can use UC-PRG030-20A to
connect DVP12SE211R to DOP-107EV, and then test the system.

The functions which need to be tested are as follows.

1. Checking whether the room number dipslayed is correct

2. Checking whether the number of rooms calling is correct

3. Checking whether the the funciton of the check button is correct
4. Checking whether the function of the reset button is correct

After the functions listed above are tested, the programs created will be complete.
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4.1 Introduction of Hardware
4.1.1 DVPPSO1

DVPPSO0L1 is the best choice for DVP series PLCs. It supplies offer
users 24VDC and 24W power with enhanced safety and efficiency.

4.1.2 DVP14SS211R

DVP14SS211R is a PLC equipped with eight digital inputs and six
digital outputs. It offers various instructions. The size of the program
memory in it is 8K steps. DVP14SS211R is small in size, and can be
installed easily. It has an RS-232 port and an RS-485 port.

DVP14SS211R can be applied to spinning machines, conveyor belts
(rotational speed control), and winding machines (tension control).

4.1.3 DVP12SE1l1R

DVP12SE11R is a PLC equipped with eight digital inputs and four digital
outputs. It offers various instructions. The program memory in it is 16K
steps. DVP12SE11R has a mini USB port, an Ethernet port, and two
RS-485 ports. It supports DVP-S series left-side and right-side
modules.

DVP12SE11R can be applied to remote device monitoring, production
line monitoring, building automation, printing machines, and container
fillers (recipe application).
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4.1.4 DOP-107BV
Specifications:

® 7-inch TFT LCD (800%480 pixels and 65536
colors)

® There is one COM port. It supports RS-232,
RS-422, and RS-485.

® Data can be transmitted/downloaded by
means of RS-232 or USB.

® Degree of resistance to water: IP65/NEMA4

4.1.5 DOP-107EV
Specifications:

® 7-inch TFT LCD (800x480 pixels and 65536
colors)

® There are two COM ports. They support
RS-232, RS-422, and RS-485.

® Data can be transmitted/downloaded by
means of RS-232, USB, or Ethernet.

® |t has a USB host, and can be directly
connected to a USB disk, a printer, or a
mouse.

® |t supports Ethernet.

® Degree of resistance to water: IP65 /
NEMA4 / UL TYPE 4X

® |t supports horizontal/vertical display.
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4.2 Profiles and Dimensions
4.2.1 DVPPSO1

e Profile
FH EEEEEELE 6
| e T
= DVP-PSO1 il bl
i 4
90
1 -
2ev]
il ulthhla
oG i u]ufsfatefn
| ] :
L [e]BHHAHA
3 T ————
I L ses ha.g 60
Unit: mm
1. POWER LED indicator 2. Input/Output terminals (Fixed terminal block)
3. DIN rail clip 4. DIN rail groove (35 mm)
5. Input/Output terminal names 6. Nameplate

4.2.2 DVP14SS211R

e Profile
25.2 5
1 3 Eﬁ
B
.
2\ % e/i 12
% E : ;i
90 % b o 13
3 % 4:; /7
N 1
4 O
3 =

Unit: mm

1. POWER LED indicator, RUN LED indicator,

and ERROR LED indicator 2. RUN/STOP switch
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3. COM1 (RS-232 port)

4. DIN rail clip

5. Input/Output terminals

6. Input/Output point indicators

7. Mounting hole

8. Nameplate

9. Extension port

10. DIN rail groove (35 mm)

11. /O module clip

12. COM2 (RS-485 port)

13. 1/0 module groove

14. DC power input

> 1/O configuration

Input

Output 1/0 configuration

Model
Point

Type

Point Type Relay

DVP14SS211R 8

DC
(Sink or source)

SIS
X0
X1
X2
X3
X4
X5
X6
X7

Co
Yo
Y1
Y2

6 Relay

Cl
Y3
Y4
Y5
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4.2.3 DVP12SE11R

e Profile
16 8 L 37.4
il % : >
5 I S i
14 » et
: %0 [:E:‘:
= 6 ‘,‘JEQLEE
N N =k
- = * 3£é1 i

Unit: mm

[N

. POWER indicator, RUN indicator, ERROR
indicator, COM1 indicator

2. RUN/STOP switch

3. COM1 (Mini USB)

4. Input/Output terminals, COM3 (RS-485)

5. Input/Output point indicators, COM2 indicator,
COMS3 indicator

6. Ethernet port

7. DIN rail clip

8. Mounting hole

9. Nameplate

10. Right-side extension port

11. DIN rail groove (35 mm)

12. I/0 module clip

13. COM2 (RS-485)

14. 1/0 module groove

15. DC power input

16. Left-side extension port
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> 1/O configuration

Input Output 1/0 configuration
Model
Point Type Point Type Relay
SIS
X0
X1
X2
X3
X4
X5
X6
DC X7
DVP12SE11R 8 . 4 Relay
(Sink or source) Sg
Y1
Y2
Y3
L
SG
COM3+
Ccoms3
4.2.4 DOP-107BV
o Profile
196.9
1
215
142|9 |2
161 |5
Unit: mm
1. Touchscreen/Display 2. Power input terminals
3. USB slave 4. USB host
5. COM port
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4.2.5 DOP-107EV

o Profile
196.9
1 51.2 4
215 4
1429 ﬁe‘s 2 =
N 5
o Vs
S
161 5 142.3 2
3 :
i
Unit: mm
1. Touchscreen/Display 2. COM2
3. Power input terminals 4. Battery Case
5. USB host 6. USB slave
7. Ethernet interface (LAN) 8. COM1
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4.3 Connecting Communication Cables

4.3.1 Pin Definitions of Serial Communication

o Definitions of the pins in the COM port on DOP-107BV

Mode 1 Mode 2 Mode 3
COoM2 Pin CcoM1 COM2 COM1 COoM2 CcoM1 COoM2
RS-232 | RS-485 | RS-485 | RS-485 | RS-232 | RS-422

1 D+ TXD+

2 RXD RXD

3 TXD TXD

4 D+ D+ RXD+

5 GND GND GND

6 D- TXD-

7 RTS RTS

8 CTS CTS

9 D- D- RXD-

Note: Blank = No Connection.
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o Definitions of the pins in the COM ports on DOP-107EV

1. Definitions of the pins in COM1 (supporting flow control)

COoM1 Pin RS-232

PIN1 !

/ 2 RXD
3 TXD
4
5 GND
6
7 RTS
8 CTS
9

2. Definitions of the pins in COM2

Mode 1 Mode 2 Mode 3
COM2 Pin | COM2 COM3 | COM2 | COM3 | COM2 | COM3
RS-232 | RS-485 | RS-485 | RS-485 | RS-232 | RS-422

1 D+ TXD+

2 RXD RXD

3 TXD TXD

4 D+ D+ RXD+

5 GND GND GND

6 D- TXD-

7 RTS RTS

8 CTS CTS

9 D- D- RXD-

Note: Blank = No Connection.
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4.3.2 Introduction of Communication Cables

® UC-PRG020-12A (3 m): (Accessory: Male-to-male DB9 adapter)

8-pin male mini-DIN connector <> USB connector

USB connector

1:+5V(RED)
2:D-(WHITE)
3:D+(GREEN)
4: GND(BLACK)

Female DB9 connector USB connector

9 5 2:Tx 1: +5V(RED)
02 3:Rx 2:D-(WHITE)
o9 5:GND 3:D+(GREEN)
°o 7:CTS 4:GND(BLACK)

a°); 8RTS

® UC-PRGO015-01A (1.5 m)

Mini USB <> USB A Type

W e, ., fE N

Mini USB USB AType

+5V(RED): 1 1: +5V(RED)

D-(WHITE): 2 2:D-(WHITE)
D+(GREEN): 3 3:D+(GREEN)
GND(BLACK): 5 4:GND(BLACK)

® UC-PRGO015-02A (1.5 m)

USB B Type <> USB A Type
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U U
G ]

USB B Type

+5V(RED): 1

D-(WHITE): 2

D+(GREEN): 3
GND(BLACK): 4

USB AType

1: +5V(RED)
2:D-(WHITE)
3:D+(GREEN)
4: GND(BLACK)

UC-PRG030-20A (3 m)

RJ45 <> RJ45

UC-MS020-06A (2M)

8-pin male mini-DIN connector <> Male DB9 connector

Rx: 4
TX:5
GND:8
5V:1,2

i

Male DB9 connector

ORFPONOIN W

oxd
zx %
o
©
(&)
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® RS-485 cable (1 m)

RS-485 «> Male DB9 connector

RED

BLACK

RS-485

RED
BLACK

1:D+

6:D-

Male DB9 connector

9 5

0000
00000

6 1

4.4 Communication between a PLC and an HMI

4.4.1 Wiring a Controller

® RS-232

DOP series
9-pin male D-sub (RS-232) connector

PLC - DVP series

8-pin male mini-DIN (RS-232) connector

9-pin male D-sub (RS-485) connector

D+ (1)

RXD (2) (5) TXD
TXD (3) (4) RXD
GND (5) (8) GND
® RS-485
DOP series PLC - DVP series

RS-485 terminal

D+ (Red)

D- (6)

D- (Black)
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4.4.2 PLC Device Addresses

i Effective range DVP address Modbus
Device Range Type Hexadecimal) address
DVP14SS211R |DVP12SE11R ( (Decimal)
S 000~255 Bit 0000~00FF | 000001~000256
S 256~511 Bit 0100~01FF | 000257~000512
000~1023

S 512~767 Bit 0200~02FF | 000513~000768
S 768~1023 Bit 0300~03FF | 000769~001024
X 000~377 (Octal) | Bit 000~377 0400~04FF | 101025~101280
Y 000~377 (Octal) | Bit 000~377 0500~05FF | 001281~001536
Bit 000~255 0600~06FF | 001537~001792

T 000~255
Word 000~255 0600~06FF | 401537~401792
M 000~255 Bit 0800~08FF | 002049~002304
M 256~511 Bit 0900~09FF | 002305~002560
M 512~767 Bit OA0O0~OAFF | 002561~002816

0000~4095

M 768~1023 Bit 0B00~0BFF | 002817~003072
M 1024~1279 Bit 0CO00~0CFF | 003073~003328
M 1280~1535 Bit 0DO0~ODFF | 003329~003584
M 1536~1791 Bit BO00~BOFF | 045057~045312
M 1792~2047 Bit B100~B1FF | 045313~045568
M 2048~2303 Bit B200~B2FF | 045569~045824
M 2304~2559 Bit B300~B3FF | 045825~046080
M 2560~2815 Bit 0000~4095 B400~B4FF | 046081~046336
M 2816~3071 Bit B500~B5FF | 046337~046592
M 3072~3327 Bit B600~B6FF | 046593~046848
M 3328~3583 Bit B700~B7FF | 046849~047104
M 3584~3839 Bit B800~B8FF | 047105~047360
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Device Range Type Effectiverange (a:$;zig:§ij) ggﬁizz:
DVP14SS211R | DVP12SELIR (Decimal)
M 3840-4095 | Bit 0000~4095 BY0O~BOFF | 047361~047616
Bit 000~199 OE00~OEC7 | 003585~003784
0~199 |16-bit
Word 000~199 OE00~OEC7 | 403585~403784
c Bit 200~255 OEC8-OEFF | 003785~003840
200~255 |32-bit

Dword 200~255 OEC8~OEFF | 403785~403840

D 000~255 | Word 1000~10FF | 404097~404352
D 256~511 | Word 1100~11FF | 404353~404608
D 512-767 | Word 1200~12FF | 404609~404864
D 768~1023 | Word 1300~13FF | 404865~405120
D 1024~1279 | Word 1400~14FF | 405121~405376
D 1280~1535 | Word 1500~15FF | 405377~405632
D 1536-1791 | Word 1600~16FF | 405633~405888
D 1792~2047 | Word 1700~17FF | 405889~406144
D 2048-2303 | Word 1800~18FF | 406145~406400
D 2304~2559 | Word 0000 0000 1900~19FF | 406401~406656
D 2560~2815 | Word 49;9 115;99 1A00~1AFF | 406657~406912
D 2816~3071 | Word 1B00~1BFF | 406913~407168
D 3072-3327 | Word 1CO0~1CFF | 407169~407424
D 3328-3583 | Word 1D00~1DFF | 407425~407680
D 3584~3839 | Word 1E00~1EFF | 407681~407936
D 3840~4095 | Word 1F00~1FFF | 407937~408192
D 4096-4351 | Word 9000~90FF | 436865~437120
D 4352~4607 | Word 9100~91FF | 437121~437376
D 4608~4863 | Word 9200~92FF | 437377~437632
D 4864~5119 | Word 9300~93FF | 437633437888
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Device Range Type Effectiverange (a:$;zig:sij) ggﬁizz:
DVP14SS211R |DVP12SE11R (Decimal)
D 5120~5375 Word 9400~94FF | 437889~438144
D 5376~5631 | Word 9500~95FF | 438145~438400
D 5632~5887 | Word 9600~96FF | 438401~438656
D 5888~6143 Word 9700~97FF | 438657~438912
D 6144~6399 | Word 9800~98FF | 438913~439168
D 6400~6655 Word 9900~99FF | 439169~439424
D 6656~6911 Word 9A00~9AFF | 439425~439680
D 6912~7167 | Word 9B00~9BFF | 439681~439936
D 7168~7423 Word 9CO00~9CFF | 439937~440192
D 7424~7679 | Word 0000 9D00~9DFF | 440193~440448
D 7680~7935 | Word N/A ~ 9E00~9EFF | 440449~440704
D 7936~8191 Word 11999 9F00~9FFF | 440705~440960
D 8192~8447 | Word AOOO~AOFF | 440961~441216
D 8448~8703 Word A100~A1FF | 441217~441472
D 8704~8959 Word A200~A2FF | 441473~441728
D 8960~9215 | Word A300~A3FF | 441729~441984
D 9216~9471 Word A400~A4FF | 441985~442240
D 9472~9727 | Word AS00~ASFF | 442241~442496
D 9728~9983 | Word ABOO~A6FF | 442497~442752
D 9984~9999 Word A700~A7FF | 442753~443008
D 10000~11999 | Word A710~AEDF | 442767~44768

4-17



Starter Kit Manual

4.4.3 Setting the Communication Parameters in a PLC

Function COM port

Number Port
COM1 COoM2 COM3
Item
Communication format D1036 D1120 D1109
Retaining communication settings M1138 M1120 M1136
ASCII (Off)/RTU (On) M1139 M1143 M1320
Slave communication address D1121 D1255
Description:

COM1 is an RS-232 port, COM2 is an RS-485 port, and COM3 is an RS-485 port. They
support Modbus ASCII/RTU communication. If RTU communication is selected, the data
length selected should be 8 bytes. COM2 and COM3 support data rates up to 921 kbps.
COM1, COM2, and COMS3 can be used at the same time. If the communication port used
is a USB port, it can not function as a master.

COM1:

COM1 can function as a master or a slave. It supports ASCII/RTU communication and
data rates upt to (115200 bps). Besides, it can be used to change the number of data bits,
a parity bit, and the number of stop bits.

D1036: Master/Slave communication protocol used by COM1 (Bit 8~bit 15 are not used.
Please refer to the table below for more information.)

COM2:

COM2 can function as a master or a slave. It supports ASCII/RTU communication and
data rates upt to (921 kbps). Besides, it can be used to change the number of data bits, a
parity bit, and the number of stop bits.

D1120: Master/Slave communication protocol used by COM2 (Please refer to the table
below for more information.)
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COM3:

COM3 can function as a master or a slave. It supports ASCII/RTU communication and
serial transmission speed upt to (921 kbps). Besides, it can be used to change the
number of data bits, a parity bit, and the number of stop bits.

D1109: Master/Slave communication protocol used by COM3 (Bit 8~bit 15 are not used.
Please refer to the table below for more information.)

® Communication protocol

Contents

0: 7; 1: 8 (If RTU communication is selected, the data

Ll Data length length selected should be 8 bytes.)

00: None

b2, bl Parity bit 01: Odd

11: Even

b3 Stop bit 0: 1 bit; 1: 2 bits

0001 (H1): 110

0010 (H2): 150

0011 (H3): 300

0100 (H4): 600

0101 (H5): 1200

0110 (H6): 2400

b7~b4 Data rate
0111 (H7): 4800

1000 (H8): 9600

1001 (H9): 19200

1010 (HA): 38400

1011 (HB): 57600

1100 (HC): 115200
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Contents

1101 (HD): 500000 (Supported by COM2/COM3)

b7~b4 Data rate 1110 (HE): 31250 (Supported by COM2/COM3)
1111 (HF): 921000 (Supported by COM2/COM3)
b8 Start-of-text character 0: None 1: D1124
First end-of-text . .
b9 character 0: None 1: D1125
b10 Second end-of-text 0: None 1: D1126
character

b15~b11 Undefined

® Example: Modifying the communication format used by COM1

1. If users want to modify the communication format used by COM1, they have to add
the program code below to the top of the program in the PLC. When the PLC runs
during the first program scan, it checks whether M1138 is On. If M1138 is On, the
setting of COML1 will be changed according to the value in D1036.

2. Change the communication format used by COML1 is changed to an ASCII format
(115200 bps, 7 data bits, Even parity bit, 1 stop bit).

Hetwork 1

M0 MOV
| | En

e Dl _Diose
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4.4.4 Setting the Communication Parameters in an HMI
® DOP-107BV
Setting communication

After users click Communication Setting on the Options menu in DOPSoft, they
can set communication parameters related to COM1.
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® DOP-107EV
Setting communication

After users click Communication Setting on the Options menu in DOPSoft, they
can set communication parameters related to Ethernet.
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4.5 Equivalent Circuit of an 1/0 Simulator Board
4.5.1 Connecting to DVP14SS211R

% L ac1oov-240v
50~60Hz
—>N

+24V

SR1 SR2 SR3 SR4’
10K 10K 10K 10K

— Xt &% 4 Red| Yellow| Green| Green
co L A A N N

“
'
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4.5.2 Connecting to DVP12SE11R

9 L AC 100V~240V
50~60Hz
—>N

+24V

ov

S/S

X

X

X

X

X L
)(540/0*7 SRI SR2 SR3; SR4
)(640/077 10K 10K 10K 10K
— ¢
— XI &% ¢ Red| VYellow Green| Green

oo LA N S N

YO

Y1

Y2

Y3
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4.6 Installing the DVP12SE11R Driver

After ISPSoft is installed on a PC, the DVP12SE11R driver will appear in the folder in
which ISPSoft is installed. After DVP12SE11R is connected to the PC, the message
“Installing device driver software” will appear, and the PLC will install the DVP12SE11R
driver automatically.

__ Driver Software Installation [zl

Installing device driver software

Close

After the installation of the DVP12SE11R driver is complete, the message “Delta PLC” will
appear in the Driver Software Installation window.

“_ Driver Software Installation E==
Delta PLC (COMSG) installed

Delta PLC (COME) /Ready to use

Close
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