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& WARNING ¥

Thank you for purchasing automation equipment from Automationdirect.com®, doing business as
AutomationDirect. We want your new automation equipment to operate safely. Anyone who installs or
uses this equipment should read this publication (and any other relevant publications) before installing or
operating the equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and national codes
that regulate the installation and operation of your equipment. These codes vary from area to area and
usually change with time. It is your responsibility to determine which codes should be followed, and to
verify that the equipment, installation, and operation is in compliance with the latest revision of these
codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National Electrical
Code, and the codes of the National Electrical Manufacturer's Association (NEMA). There may be local
regulatory or government offices that can also help determine which codes and standards are necessary for
safe installation and operation.

Equipment damage or serious injury to personnel can result from the failure to follow all applicable codes
and standards. We do not guarantee the products described in this publication are suitable for your
particular application, nor do we assume any responsibility for your product design, installation, or
operation.

Our products are not fault-tolerant and are not designed, manufactured or intended for use or resale as on-
line control equipment in hazardous environments requiring fail-safe performance, such as in the
operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines, or weapons systems, in which the failure of the product could lead directly to death,
personal injury, or severe physical or environmental damage ("High Risk Activities"). AutomationDirect
specifically disclaims any expressed or implied warranty of fitness for High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our catalog. If
you have any questions concerning the installation or operation of this equipment, or if you need
additional information, please call us at 770-844-4200.

This publication is based on information that was available at the time it was printed. At
AutomationDirect we constantly strive to improve our products and services, so we reserve the right to
make changes to the products and/or publications at any time without notice and without any obligation.
This publication may also discuss features that may not be available in certain revisions of the product.

This publication may contain references to products produced and/or offered by other companies. The
product and company names may be trademarked and are the sole property of their respective owners.
AutomationDirect disclaims any proprietary interest in the marks and names of others.

Copyright 2008, Automationdirect.com Incorporated
All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior, written
consent of Automationdirect.com Incorporated. AutomationDirect retains the exclusive rights to all
information included in this document.



N AVERTISSEMENT #

Nous vous remercions d'avoir acheté I'équipement d'automatisation de Automationdirect.comMC., en faisant des
affaires comme, AutomationDirect. Nous tenons a ce que votre nouvel équipement d'automatisation fonctionne en
toute sécurité. Toute personne qui installe ou utilise cet équipement doit lire la présente publication (et toutes les
autres publications pertinentes) avant de l'installer ou de ['utiliser.

Afin de réduire au minimum le risque d'éventuels problemes de sécurité, vous devez respecter tous les codes locaux et
nationaux applicables régissant l'installation et le fonctionnement de votre équipement. Ces codes different d'une
région a l'autre et, habituellement, évoluent au fil du temps. Il vous incombe de déterminer les codes a respecter et de
vous assurer que I'équipement, l'installation et le fonctionnement sont conformes aux exigences de la version la plus
récente de ces codes.

Vous devez, 4 tout le moins, respecter toutes les sections applicables du Code national de prévention des incendies,
du Code national de I'électricité et des codes de la National Electrical Manufacturer's Association (NEMA). Des
organismes de réglementation ou des services gouvernementaux locaux peuvent également vous aider 4 déterminer les
codes ainsi que les normes a respecter pour assurer une installation et un fonctionnement sirs.

L'omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages a I'équipement
ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication

conviennent 2 votre application particuliére et nous n'assumons aucune responsabilité 2 1'égard de la conception, de
l'installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni congus ni fabriqués pour 1'utilisation ou la revente
en tant qu'équipement de commande en ligne dans des environnements dangereux nécessitant une sécurité absolue,
par exemple, l'exploitation d'installations nucléaires, les systemes de navigation aérienne ou de communication, le
controle de la circulation aérienne, les équipements de survie ou les systémes d'armes, pour lesquels la défaillance du
produit peut provoquer la mort, des blessures corporelles ou de graves dommages matériels ou environnementaux
(«activités a risque élevé»). La société AutomationDirect nie toute garantie expresse ou implicite d'aptitude a I'emploi
en ce qui a trait aux activités a risque élevé.

Pour des renseignements additionnels touchant la garantie et la sécurité, veuillez consulter la section Modalités et
conditions de notre documentation. Si vous avez des questions au sujet de l'installation ou du fonctionnement de cet
équipement, ou encore si vous avez besoin de renseignements supplémentaires, n'hésitez pas 4 nous téléphoner au

770-844-4200.

Cette publication s'appuie sur I'information qui était disponible au moment de l'impression. A la société
AutomationDirect, nous nous effor¢ons constamment d'améliorer nos produits et services. C'est pourquoi nous nous
réservons le droit d'apporter des modifications aux produits ou aux publications en tout temps, sans préavis ni
quelque obligation que ce soit. La présente publication peut aussi porter sur des caractéristiques susceptibles de ne
pas étre offertes dans certaines versions révisées du produit.

Marques de commerce

La présente publication peut contenir des références a des produits fabriqués ou offerts par d'autres entreprises. Les
désignations des produits et des entreprises peuvent étre des marques de commerce et appartiennent exclusivement 2
leurs propriétaires respectifs. AutomationDirect nie tout intérét dans les autres marques et désignations.

Copyright 2008, Automationdirect.com Incorporated

Tous droits réservés

Nulle partie de ce manuel ne doit étre copiée, reproduite ou transmise de quelque fagon que ce soit sans le
consentement préalable écrit de la société Automationdirect.com Incorporated. AutomationDirect conserve les
droits exclusifs 4 I'égard de tous les renseignements contenus dans le présent document.
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Chapter 1: Getting Started

B
n Introduction

The Purpose of this Manual

Thank you for purchasing a DLO5 Micro PLC. This manual shows you how to install,
program, and maintain all the Micro PLCs in the DL05 family. It also helps you understand
how to interface them to other devices in a control system. This manual contains important
information for personnel who will install DL05 PLCs, and for the PLC programmer. If you
understand PLC systems our manuals will provide all the information you need to get and
keep your system up and running,.

Where to Begin

If you already understand the DLO5 Micro PLC please read Chapter 2, “Installation, Wiring,
and Specifications”, and proceed on to other chapters as needed. Be sure to keep this manual
handy for reference when you run into questions. If you are a new DLO5 customer, we
suggest you read this manual completely so you can understand the wide variety of features in
the DLO5 family of products. We believe you will be pleasantly surprised with how much you
can accomplish with AutomationDirect products.

Supplemental Manuals
The DO-OPTIONS-M manual will be most helpful to select and use any of the optional
modules that are available for the DL05 PLC which includes the analog I/O modules. If you
have purchased operator interfaces or DirectSOFT programming software you will need to
supplement this manual with the manuals that are written for these products.

Technical Support

We realize that even though we strive to be the best, we may have arranged our information
in such a way you cannot find what you are looking for. First, check these resources for help
in locating the information:

* Table of Contents — chapter and section listing of contents, in the front of this manual
* Appendices — reference material for key topics, near the end of this manual

You can also check our online resources for the latest product support information:
* Internet — the address of our website is: http://www.automationdirect.com

If you still need assistance, please call us at 770-844—4200. Our technical support team will
be available to work with you in answering your questions. They are available Monday

through Friday from 9:00 A.M. to 6:00 PM. Eastern Standard Time.
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Conventions Used n

When you see the “notepad” icon in the left-hand margin, the paragraph to
Z: its immediate right will be a special note. Notes represent information that
—| may make your work quicker or more efficient. The word NOTE: in
boldface will mark the beginning of the text.

When you see the “exclamation point” icon in the left-hand margin, the
paragraph to its immediate right will be a warning. This information could
prevent injury, loss of property, or even death in extreme cases. Any warning in
this manual should be regarded as critical information that should be read in
its entirety. The word WARNING in boldface will mark the beginning of the text.

Key Topics for Each Chapter

The beginning of each chapter will list the key topics
that can be found in that chapter.

Getting Started HAPTER

In This Chapter...
General Information 1-2
- 14

/\/\/\
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DLOS Micro PLC Components

The DL05 Micro PLC family is a versatile product line that
provides a wide variety of features in a very compact
footprint. The PLCs are small, yet offer many features
usually found only in larger, more expensive systems. These
include a removable connector, and two RS-232C
communication ports.

-
-
-
=
-
e
-

The DL05 Micro PLC Family

The DLO05 Micro PLC family includes eight different versions. All have the same appearance
and CPU performance. The CPU offers the same instruction set as our popular DL240 CPU,
plus several more instructions specifically designed for machine control applications. All
DLO05 PLCs have two RS-232C communications ports. Units with DC inputs have
selectable high-speed input features on three input points. Units with DC outputs offer
selectable pulse output capability on the first and second output points. All DL05 Micro
PLC:s offer a large amount of program memory, a substantial instruction set and advanced
diagnostics. Details of these features and more are covered in Chapter 3, CPU Specifications
and Operation. The eight types of DLO5 Micro PLCs provide a variety of Input/Output
choices, listed in the following table.

DLO05 Micro PLC Family
Dlsl-l?l?llfgp Dlsc[rt;tgelnput Dlscrgr;t:)g utput External Power ngrn-ggteed Pulse Qutput
D0-05AR AC Relay 95-240 VAC No No
D0-05DR DC Relay 95-240 VAC Yes No
D0-05AD AC DC 95-240 VAC No Yes
D0-05DD DC DC 95-240 VAC Yes Yes
D0-05AA AC AC 95-240 VAC No No
D0-05DA DC AC 95-240 VAC Yes No
D0-05DR-D DC Relay 12-24 VDC Yes No
D0-05DD-D DC DC 12-24 VDG Yes Yes

DirectSOFT 5 Programming for Windows™

The DLO5 Micro PLC can be programmed with one of the most advanced programming
packages in the industry —DirectSOFT 5, a Windows-based software package that supports
familiar features such as cut-and-paste between applications, point-and-click editing, viewing
and editing multiple application programs at the same time, etc.
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DirectSOFT 5 universally supports the DirectLOGIC CPU families. This means you can use
the full version of DirectSOFT 5 to program DL05, DL06, DL105, DL205, DL305, DL405

CPUs. The DirectSOFT 5 Programming Software User Manual discusses the programming
language in depth. DirectSOFT version 2.4 or later is needed to program the DLO5.

Handheld Programmer
All DLO5 Micro PLCs have built-in programming ports for use with the handheld
programmer (D2—-HPP), the same programmer used with the DL06, DL105 and DL205
families. The handheld programmer can be used to create, modify and debug your
application program. A separate manual discusses the Handheld Programmer. Only
D2-HPPs with firmware version 1.09 or later will program the DLO5.

E

NOTE: Not all program instructions are available to use with the HHE such as the DRUM instruction. Use
DirectSOFT 5 for these instructions.

1/0 Selection Quick Chart

The eight versions of the DLO5 have Input/Output circuits which can interface to a wide
variety of field devices. In several instances a particular Input or Output circuit can interface
to either DC or AC voltages, or both sinking and sourcing circuit arrangements. Check this
chart carefully to find the proper DL0O5 Micro PLC to interface to the field devices in your

application.
I/0 Selection Chart
DLO5 Part —— INPUTS - - OUTPUTS
N m r - - .
umbe commons| Sink/Source Ranges |commons Sink/Source | Voltage/ Current Ratings

D0-05AR AC/2 - 90120 VAC | Relay/2 | Sink or Source R

D0-05DR DC/2 | SinkorSource | 12-24VDC | Relay/2 | Sink or Source R AT

D0-05AD AC/2 - 90-120VAC | DC/1 Sink g a7 Ve, 0.5 ﬁ%ﬁ%ﬁ

D0-05DD DC/2 | Sinkor Source | 12-24VDC | DC/1 Sink g 27 Ve, 0.4 ggjgg

D0-05AA AC/2 - 90-120VAC | AC/2 - 17 — 240 VAC, 47 — 63 Hz, 0.5A"

D0-05DA DC/2 | SinkorSource | 12-24VDC | AC/2 - 17 - 240 VAG, 47 — 63 Hz, 0.5A *
D0-05DR-D DC/2 | Sink or Source | 12—-24VDC | Relay/2 | Sink or Source 66__2% \\//Eg%f*
DO-05DD-D | DC/2 | SinkorSource | 12-24VDC | DC/1 Sink g a7 yoc. 0.5 ggz@

* See Chapter 2 Specifications for your particular DLO5 version.
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n Quick Start for PLC Checkout and Programming

This example is not intended to tell you everything you need to start-up your system,
warnings and helpful tips are in the rest of the manual. It is only intended to give you a
general picture of what you will need to do to get your system powered-up.

Step 1: Unpack the DLO5 Equipment
Unpack the DL0O5 and gather the parts necessary to build this demonstration system. The
recommended components are:
* DL05 Micro PLC
* AC power cord or DC power supply
* Toggle switches or simulator module, FO-08SIM(see Step 2 on next page).
* Hook-up wire, 16-22 AWG
e DL05 User Manual (this manual)
* A small screwdriver, 5/8” flat or #1 Philips type
You will need at least one of the following programming options:

* DirectSOFT 5 Programming Software, DirectSOFT 5 Manual, and a programming cable (connects
the DLO5 to a personal computer), or

* D2-HPP Handheld Programmer (comes with programming cable), and the Handheld Programmer
Manual

3232933

-
-
|
-
-
-
-
-
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Chapter 1: Getting Started

Step 2: Connect Switches to Input Terminals n

To finish this quick-start exercise or study other examples in this manual, you'll need to either
connect some input switches as shown below or install the FO-08SIM, simulator module,
which needs no wiring, into the option slot. If you have DC inputs you will need to use the
FA-24PS (24VDC) or another external 12-24VDC power supply. Be sure to follow the
instructions in the accompanying WARNING note.

D0-O5DR, D0-05DD, D0-05DA
D0-05DR-D, D0-05DD-D
(DC input versions, 12-24VDC)

95-240 V v
30VA 50-60Hz

acac)] co x1[x3]xa] xe[ c2] 1] va] vs5]

lcolc, ] xo] x2] c1] x5 [ x7[vo] v2[ va] +v

PEPPPDODDDDD
g %@@@@@@@@@

X0 - X7: Input | YO0 - Y5: Output

12-24VDC
Power Supply

L=
nl | g
- Toggle Switches, UL Listed

D0-05AR, D0-05AD, D0-05AA
(AC input versions, 120V AC only)

95-240 V v X0 - X7: Input | YO0 - Y5: Output
30VA 50-60Hz
acufac| co [x1 [x3xa [ xe[ c2[ 1] v3] v5] WARNING: DO NOT wire the
leolef xo] x2] 1] xs [ x7]vo] v2] v4|c3 toggle switches as shown to
240VAC- d units. Th
PO BEBD A p Tpowefec s e
iscrete inputs will only accept
CHPPLDDEDDDP 120VAC nominal. Also, remove
N
(S power and unplug the DLO05

when wiring the switches. Only
_% use UL-approved switches rated
for at least 250VAC, 1A for AC
%7 inputs. Firmly mount the
g switches before using.

Toggle Switches, UL Listed
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u

n Step 3: Connect the Power Wiring

Connect the power input wiring for the DL05. Observe all precautions stated earlier in this
manual. For more details on wiring, see Chapter 2 on Installation, Wiring, and Specifications.
When the wiring is complete, close the connector covers. Do not apply power at this time.

110/220 VAC Power Input 12/24 VDC Power Input
1224 VDC
95-240 V ~ X7 X0 - X7: In
30VA 50-60Hz X0-X7: 1, 20 W max | "
Ac(L)|AcN)| co [ x1{x3[x4]. + | = Jeo[xt[xa]xa]x
GO[LG,  xo| x2| c1] x5 | x. lcole.xo[ x2[c1] x5 [ x7,

COEOBBBDY EEEEEEETLN
_| | PEesssssss. | HOOOODDD D

LT 1

L GN +G -
95 - 240 VAC

Step 4: Connect the Programming Device
Most programmers will use DirectSOFT 5 programming software, installed on a personal
computer. Or, you may need the portability of the Handheld Programmer. Both devices will
connect to COM port 1 of the DLO5 via the appropriate cable.

Use cable part #
D2-DSCBL

(cable comes with HPP)

For replacement
cable, use part #
DV-1000CBL
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Chapter 1: Getting Started

Step 5: Switch on the System Power n

Apply power to the system and ensure the PWR indicator on the DLO5 is on. If not, remove
power from the system and check all wiring and refer to the troubleshooting section in
Chapter 9 for assistance.

Step 6: Initialize Scratchpad Memory
It’s a good precaution to always clear the system memory (scratchpad memory) on a new
DLO05. There are two ways to clear the system memory:

* In DirectSOFT 5, select the PLC menu, then Setup, then Initialize Scratchpad. For additional
information, see the DirectSOFT 5 Manual.

* For the Handheld Programmer, use the AUX key and execute AUX 54.

See the Handheld Programmer Manual for additional information.

Step 7: Enter a Ladder Program

At this point, DirectSOFT 5 programmers need to refer to the Quick Start Tutorial in the
DirectSOFT 5 Manual. There you will learn how to establish a communications link with the
DLO05 PLC, change CPU modes to Run or Program, and enter a program. If you are learning
how to program with the Handheld Programmer, make sure the CPU is in Program Mode
(the RUN LED on the front of the DLO5 should be off). If the RUN LED is on, use the
MODE key on the Handheld Programmer to put the PLC in Program Mode. Enter the
following keystrokes on the Handheld Programmer.

. 3 . Clear the Program
Equivalent DirectSOFT display CLR CLR g
X0 Yo ¢ ) £, AUX ENT ENT CLR
— F——(ouD
s A Move to the first
NEXT STR - 0 ENT address and enter
Ve X0 contact
(END)
GX N A N Enter output YO
ouT 0
Enter the END
E N D
SHFT 4 T™MR 3 ENT statement

After entering the simple example program put the PLC in Run mode by using the Mode key
on the Handheld Programmer.

The RUN indicator on the PLC will illuminate indicating the CPU has entered the Run
mode. If not, repeat this step, ensuring the program is entered properly or refer to the
troubleshooting guide in chapter 9.

After the CPU enters the run mode, the output status indicator for YO should follow the
switch status on input channel X0. When the switch is on, the output will be on.
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Chapter 1: Getting Started

n Steps to Designing a Successful System

Step 1: Review the Installation Guidelines
Always make safety the first priority in any system
design. Chapter 2 provides several guidelines that
will help you design a safer, more reliable system.

This chapter also includes wiring guidelines for the
various versions of the DL05 PLC.

Step 2: Understand the PLC Setup Procedures
The PLC is the heart of your automation system.
Make sure you take time to understand the various
features and setup requirements.

Step 3: Review the I/O Selection Criteria ——PC
. S —0 0 O \
There are many considerations involved when you ‘
select your I/O type and field devices. Take time to *L Input }
understand how the various types of sensors and T Sensing |
loads can affect your choice of I/O type. }
777777 .
Step 4: Choose a System Wiring Strategy Pover
It is important to understand the various @ ' !
system design options that are available before BLE PowerInput [ 6 outputs Cormons |
wiring field device.:s and field-side power [aavos | [ 8inputs C°m"i°”sl
supplies to the Micro PLC. ) !

Step 5: Understand the System Operation
Before you begin to enter a program, it is very
helpful to understand how the DLO5 system
processes information. This involves not only
program execution steps, but also involves the ’ Initialize Hardware ‘
various modes of operation and memory ‘
layout characteristics. \

1-10 I DL05 Micro PLC User Manual, 6th Edition



Chapter 1: Getting Started
i

Step 6: Review the Programming Concepts n

The DLO5 PLC instruction set provides for three main approaches to solving the application
program, depicted in the figure below.
* RLL diagram-style programming is the best tool for solving boolean logic and general CPU
register/accumulator manipulation. It includes dozens of instructions, which will also be needed to
augment drums and stages.

* The Timer/Event Drum Sequencer features up to 16 steps and offers both time and/or event-based
step transitions. The DRUM instruction is best for a repetitive process based on a single series of
steps.

* Stage programming (also called RLLPVS) is based on state-transition diagrams. Stages divide the
ladder program into sections which correspond to the states in a flow chart you draw for your

process.
Standard RLL Programming Timer/Event Drum Sequencer Stage Programming
(see Chapter 5) (see Chapter 6) (see Chapter 7)
X0 =)
LDD \
H V1076
R¥bss2 i@ IR n
SP62 YO
| Cout CER G

After reviewing the programming concepts above, you'll be equipped with a variety of tools to
write your application program.

Step 7: Choose the Instructions
Once you have installed the Micro PLC and TMR T

understand the main programming concepts, you | K30
can begin writing your application program. At CNT CT3
that time you will begin to use one of the most K10

powerful instruction sets available in a small PLC.

Step 8: Understand the Maintenance and

Troubleshooting Procedures
Sometimes equipment failures occur when we least
expect it. Switches fail, loads short and need to be
replaced, etc. In most cases, the majority of the
troubleshooting and maintenance time is spent
trying to locate the problem. The DL05 Micro
PLC has many built-in features such as error codes
that can help you quickly identify problems.
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u

n Questions and Answers about DL05 Micro PLCs

Q. What is the instruction set like?

A. The instruction set is very close to our popular DL.240 CPU. However, there are
significant additions, such as the drum instruction, networking, PID control and High-

Speed 1/O capabilities.

Q. Do I have to buy the full DirectSOFT 5 programming package to program
the DL05?
A. No, DirectSOFT 5 programming software is available for programming DirectL OGIC

PLCs for no additional charge; however, it will only allow 100 maximum words to be
programmed. Go to AutomationDirect.com for more information.

Q. Is the DLO5 expandable?

A. No, the DLO05 series are stand-alone PLCs with one slot for the installation of an available
option module. They do not have expansion bases, such as our DL205 system which has
expansion bases, yet are very compact and affordable.

Q. Does the DLO05 have motion control capability?

A. Yes. The units with DC I/O have selectable high-speed input features on three inputs.
There is also an optional High-Speed Counter I/O module available with special utility
software. Either can accept pulse-type input signals for high-speed counting or timing
applications and provide high-speed pulse-type output signals for stepper/servo motor
control, monitoring, alarm or other discrete control functions. Three types of motion
profiles are available, which are explained in Chapter 3.

Q. Are the ladder programs stored in a removable EEPROM?

A. The DLO5 contains a non-removable FLASH memory for program storage, which may be
written and erased thousands of times. You may transfer programs to/from the DLO5 using
DirectSOFT 5 on a PC, or the HPP (which does support a removable EEPROM). There
is an optional CMOS RAM memory cartridge (MC) available (See Chapter 10).

Q. Does the DLO5 contain fuses for its outputs?

A. There are no output circuit fuses. Therefore, we recommend fusing each channel, or fusing
each common. See Chapter 2 for I/O wiring guidelines.

Q. Is the DLO5 Micro PLC U.L. approved?

A. The Micro PLC has met the requirements of UL (Underwriters’ Laboratories, Inc.), and
CUL (Canadian Underwriters’ Laboratories, Inc.).

Q. Does the DL05 Micro PLC comply with European Union (EU) Directives?
A. The Micro PLC has met the requirements of the European Union Directives (CE).
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i

Q. Which devices can I connect to the communication ports of the DL052
A. Port 1: The port is RS-232C, fixed at 9600 baud, and uses the proprietary K-sequence
protocol. The DLO05 can also connect to MODBUS RTU and DireceNET networks as a

slave device through port 1. The port communicates with the following devices:
* DV-1000 Data Access Unit or Optimation Operator interface panels

* DirectSOFT 5 (running on a personal computer)

* D2-HPP handheld programmer

* Other devices which communicate via K-sequence protocol should work with the DL05 Micro
PLC. Contact the vendor for details.

A. Port 2: The port is RS-232C, with selective baud rates (300-38,400bps), address and
parity. It also supports the proprietary K-sequence protocol as well as DirecseNET and
Modbus RT'U and non-sequence/print protocols.

Q. Can the DL05 accept 5VDC inputs?

A. No, 5 volts is lower than the DC input ON threshold. However, many TTL logic circuits
can drive the inputs if they are wired as open collector (sinking) inputs. See Chapter 2 for
/O wiring guidelines.
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Chapter 2: Installation, Wiring, and Specifications

Safety Guidelines

3.

A

NOTE: Products with CE marks perform their required functions safely and adhere to relevant standards as
specified by CE directives provided they are used according to their intended purpose and that the instructions
in this manual are adhered to. The protection provided by the equipment may be impaired if this equipment
is used in a manner not specified in this manual. A listing of our international affiliates is available on our
Web site: http://www.automationdirect.com

WARNING: Providing a safe operating environment for personnel and equipment is your
responsibility and should be your primary goal during system planning and installation. Automation
systems can fail and may result in situations that can cause serious injury to personnel or damage to
equipment. Do not rely on the automation system alone to provide a safe operating environment.
You should use external electromechanical devices, such as relays or limit switches, that are
independent of the PLC application to provide protection for any part of the system that may cause
personal injury or damage. Every automation application is different, so there may be special
requirements for your particular application. Make sure you follow all national, state, and local
government requirements for the proper installation and use of your equipment.

Plan for Safety

The best way to provide a safe operating environment is to make personnel and equipment
safety part of the planning process. You should examine every aspect of the system to
determine which areas are critical to operator or machine safety. If you are not familiar with
PLC system installation practices, or your company does not have established installation
guidelines, you should obtain additional information from the following sources.

* NEMA — The National Electrical Manufacturers Association, located in Washington, D.C.,
publishes many different documents that discuss standards for industrial control systems. You can
order these publications directly from NEMA. Some of these include:

ICS 1, General Standards for Industrial Control and Systems

ICS 3, Industrial Systems

ICS 6, Enclosures for Industrial Control Systems

* NEC — The National Electrical Code provides regulations concerning the installation and use of
various types of electrical equipment. Copies of the NEC Handbook can often be obtained from your
local electrical equipment distributor or your local library.

* Local and State Agencies — many local governments and state governments have additional
requirements above and beyond those described in the NEC Handbook. Check with your local
Electrical Inspector or Fire Marshall office for information.
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Three Levels of Protection
The publications mentioned provide many ideas and requirements for system safety. At a
minimum, you should follow these regulations. Also, you should use the following
techniques, which provide three levels of system control.

* Emergency stop switch for disconnecting system power
* Mechanical disconnect for output module power

* Orderly system shutdown sequence in the PLC control program

Emergency Stops
It is recommended that emergency stop circuits be incorporated into the system for every
machine controlled by a PLC. For maximum safety in a PLC system, these circuits must not
be wired into the controller, but should be hardwired external to the PLC. The emergency
stop switches should be easily accessed by the operator and are generally wired into a master
control relay (MCR) or a safety control relay (SCR) that will remove power from the PLC
I/O system in an emergency.

MCRs and SCRs provide a convenient means for removing power from the I/O system
during an emergency situation. By de-energizing an MCR (or SCR) coil, power to the input
(optional) and output devices is removed. This event occurs when any emergency stop switch
opens. However, the PLC continues to receive power and operate even though all its inputs
and outputs are disabled.

The MCR circuit could be extended by placing a PLC fault relay (closed during normal PLC
operation) in series with any other emergency stop conditions. This would cause the MCR
circuit to drop the PLC I/O power in case of a PLC failure (memory error, I/O
communications error, etc.).

Use E-Stop and Master Relay
~ ~
Guarg Master

Power On
E STOP Link

ela
PO ( ) °
Guard Line Switch Emergency ~/
Stop

MCR

4{ }% L1 to Output Commons

om

L K
il

i

rf‘j\
Sy

MCR

P! ; L1 to Input Commons
(optional)
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Emergency Power Disconnect

A properly rated emergency power disconnect should be used to power the PLC controlled
system as a means of removing the power from the entire control system. It may be necessary
to install a capacitor across the disconnect to protect against a condition known as “outrush”.
This condition occurs when the output Triacs are turned off by powering off the disconnect,
thus causing the energy stored in the inductive loads to seek the shortest distance to ground,
which is often through the Triacs.

After an emergency shutdown or any other type of power interruption, there may be
requirements that must be met before the PLC control program can be restarted. For
example, there may be specific register values that must be established (or maintained from
the state prior to the shutdown) before operations can resume. In this case, you may want to
use retentive memory locations, or include constants in the control program to insure a
known starting point.

Orderly System Shutdown

Ideally, the first level of fault detection is the PLC control
program, which can identify machine problems. Certain
shutdown sequences should be performed. The types of
problems are usually things such as jammed parts, etc. that
do not pose a risk of personal injury or equipment
damage.

Turn off

Jam Saw

Detect
|

WARNING: The control program must not be the only form i
of protection for any problems that may result in a risk of
personal injury or equipment damage.

Retract

Class 1, Division 2 Approval

This equipment is suitable for use in Class 1, Division 2, groups A, B, C and D or non-
hazardous locations only.

WARNING: Explosion Hazard! Substitution of components may impair suitability for Class 1,
Division 2.

Do not disconnect equipment unless power has been switched off or area is known to be non-
hazardous.
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Orientation to DL0O5 Front Panel

Most connections, indicators, and labels on the DL05 Micro PLCs are located on its front
panel. The communication ports are located on the top side of the PLC. Please refer to the
drawing below.

Mounting tab \ /

Mode Switch

& !

=

/ Communication Ports

Input Status Indicators

—_—

_

A A ASAAA,

INPUT
X0 X1 X2 X3 X4 X5 X6 X7

OUTPUT
YO Y1 Y2 Y3 Y4 Y5

ee)e)e)e)
fBlrect05

LOGIC
= Koyo

96 - 240V
30VA 50 - 60 Hz

|AC(\)|AC(N)I co|><| |xa |><4 | xslizle I Yal Y5| |
| |G@|Leﬁlxo|x2|c1|x5|x7—|vu|Yzlwlca |

B ®

X0 - X7: Input Y0 - Y5: Ouput

PWR
RUN
CcPU
TX1
RX1
TX2
RX2

Output Status Indicators

]
]
: Status
™ Indicators
u
u /

J

External Power

Discrete Input Discrete Output

Inputs Terminals Terminals

"~ Mounting tab

Output Circuit Power Input
(for DC output versions only)

The upper section of the connector accepts external power connections on the two left-most
terminals. From left to right, the next five terminals are one of the input commons (C0) and
input connections X1, X3, X4, and X6. The remaining four connections are an output

common (C2)

The lower section of the connector has the chassis ground (G) and the logic ground (LG) on
the two left-most terminals. The next two terminals are for the inputs X0 and X2. Next is the

and output terminals Y1, Y3, and Y5.

other input common (C1) followed by inputs X5 and X7. The last four terminals are for
outputs YO0, Y2, Y4, and the second output common (C3). On DC output units, the end

terminal on the right accepts power for the output stage.

An option slot is located on the right end of the PLC. This is where the simulator module can

be installed for testing. Option module descriptions available for the DLO5 can be found

either in the DLO5/DL06 Options Modules User Manual, DO-OPTIONS-M, in our catalog

or on our website.

WARNING: For some applications, field device power may still be present on the terminal block
even though the Micro PLC is turned off. To minimize the risk of electrical shock, check all field

device power before you expose or remove either connector wire from under a terminal block, or two

18 AWG wires (one on each side of the screw).
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u
Connector Removal
All of the terminals for the DLO5 are contained on one connector block. In some instances, it may
be desirable to remove the connector block for easy wiring. The connector is designed for easy
removal with just a small screwdriver. The drawing below shows the procedure for removal at one
end.

Connector Removal

1. Loosen the retention screws on each end of the connector block.

95 - 240V
30VA 50 - 60 Hz

‘AC J_df) xw‘xalm‘xelcz‘st‘vs‘

G@‘Lej}lxo‘lecw‘x:.‘wlvo‘\rzlw‘ca

i o o e e
o
A

2. From the center of the connector block, pry upward with the screwdriver until the
connector is loose.

X0 - X7: Input YO - Y5: Output

The terminal block connector on DLO5 PLCs has regular screw terminals, which will accept
either standard blade-type or #1 Philips screwdriver tips. Use No. 16 to 18 AWG
solid/stranded wire. The maximum torque is 0.343Nm (3.036 inch-Ibs).

Spare terminal block connectors and connector covers may be ordered by individual part

numbers:
Spare Parts -Terminal Block and Cover
Part Number Qty Per Package Description
FO-I0CON 2 DLO5 1/0 Terminal Block
DLO5 I/0 Terminal Block, 1/0 Terminal
DO-AAC-1 1 each Block Cover, and Option Slot Cover
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Mounting Guidelines

In addition to the panel layout guidelines, other specifications can affect the definition and
installation of a PLC system. Always consider the following:

* Environmental Specifications
* Power Requirements
* Agency Approvals

* Enclosure Selection and Component Dimensions

Unit Dimensions
The following diagram shows the outside dimensions and mounting hole locations for all
versions of the DL05. Make sure you follow the installation guidelines to allow proper
spacing from other components.
0.39"

10mm
™ r 3.94" ,
100mm
0.39"
/6\ n i T0mm
' ‘ - 256" o ‘

o Xt X2 xa e X5 6 X7 YO ¥1 v2 e VA 65mm *

, 2 1] .
Direct 5 S - 2mm

- 85mm / ;

71"

o

_v
0.24" mounting tab # F
6mm
L e
63mm
3.74" (DIN Rail)
95mm

i O
18mm
S

weut ourPUT
X0 X1 X2 X3 X4 X5 X6 X7 YO YI Y2 Y3 Vi V5

it ()

Enclosures

Your selection of a proper enclosure is important to ensure safe and proper operation of your
DLO5 system. Applications of DLO5 systems vary and may require additional features. The
minimum considerations for enclosures include:

* Conformance to electrical standards

* Protection from the elements in an industrial environment
* Common ground reference

* Maintenance of specified ambient temperature

* Access to equipment

e Security or restricted access

* Sufficient space for proper installation and maintenance of equipment

DLO05 Micro PLC User Manual, 6th Edition 2—=7



Chapter 2: Installation, Wiring, and Specifications

u
Panel Layout & Clearances
There are many things to consider when designing the panel layout. The following items
correspond to the diagram shown. Note: there may be additional requirements, depending on
your application and use of other components in the cabinet.
1. Mount the PLCs horizontally as shown below to provide W
proper ventilation. You cannot mount the DLO5 units OK
vertically, upside down, or on a flat horizontal surface. If you \
place more than one unit in a cabinet, there must be a D
minimum of 7.2” (183mm) between the units. {}
2. Provide a minimum clearance of 2” (50mm) between the AirFlow
unit and all sides of the cabinet. Note, remember to allow for
any operator panels or other items mounted in the door. N 3
3. There should also be at least 3” (78mm) of clearance 2 \
between the unit and any wiring ducts that run parallel to the AN
terminals.

4. The ground terminal on the DL05 base must be connected to a single point ground. Use copper
stranded wire to achieve a low impedance. Copper eye lugs should be crimped and soldered to the
ends of the stranded wire to ensure good surface contact. Remove anodized finishes and use copper
lugs and star washers at termination points.

NOTE: There is a minimum clearance
A requirement of 2” (51cm) between the
Z— panel door (or any devices mounted in
— the panel door) and the nearest DLO5
component.

( Temperature Probe

Panel Ground braid
copper lugs

\H \M
I/i;
W
\V \// ™~ Panel or single

Star Washers  Star Washers point ground

5. There must be a single point ground (i.e.

copper bus bar) for all devices in the panel requiring an
earth ground return. The single point of ground must be connected
to the panel ground termination. The panel ground termination must be
connected to earth ground. Minimum wire sizes, color coding, and general safety practices
should comply with appropriate electrical codes and standards for your area.

6. A good common ground reference (Earth ground) is essential for proper operation of the DLO5.
One side of all control and power circuits and the ground lead on flexible shielded cable must be
properly connected to common ground reference. Methods which provide a good common ground
reference, include:

a) Installing a ground rod as close to the panel as possible.

b) Connection to incoming power system ground.
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7. Evaluate any installations where the ambient temperature may approach the lower or upper limits
of the specifications. If you suspect the ambient temperature will not be within the operating
specification for the DLO5 system, measures such as installing a cooling/heating source must be taken

to get the ambient temperature within the range of specifications. E

8. The DLO5 systems are designed to be powered by 95-240 VAC or 12-24 VDC normally available
throughout an industrial environment. Electrical power in some areas where the PLCs are installed is
not always stable and storms can cause power surges. Due to this, powerline filters are recommended
for protecting the DLO5 PLCs from power surges and EMI/RFI noise. The Automation Powerline
Filter, for use with 120 VAC and 240 VAC, 1-5 Amps (part number APF120N05), is an excellent

choice, however, you can use a filter of your choice. These units install easily between the power
source and the PLC.

— NOTE: If you are using other components in your system, make sure you refer to the appropriate manual to
|— determine how those units can affect mounting dimensions.

Using DIN Rail Mounting Rails
DLO05 Micro PLCs can be secured to a panel by using mounting rails. We recommend rails
that conform to DIN EN standard 50 022. They are approximately 35mm high, with a depth
of 7mm. If you mount the Micro PLC on a rail, do consider using end brackets on each side
of the PLC. The end bracket helps keep the PLC from sliding horizontally along the rail,
reducing the possibility of accidentally pulling the wiring loose. On the bottom of the PLC is
a small retaining clip. To secure the PLC to a DIN rail, place it onto the rail and gently push
up on the clip to lock it onto the rail. To remove the PLC, pull down on the retaining clip,
lift up on the PLC slightly, then pulling it away from the rail.

. I . Din Rail Slot

Din Rail Dimensions Use 35mm x 7mm rail

AT 7mm r— conforming to DIN EN 50022
.

35mm

-V Retaining clip/

p— NOTE: Refer to our catalog for a complete listing of DINnector connection systems.
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Environmental Specifications

The following table lists the environmental specifications that generally apply to DLO5
Micro PLCs. The ranges that vary for the Handheld Programmer are noted at the bottom
of this chart. Certain output circuit types may have derating curves, depending on the
ambient temperature and the number of outputs ON. Please refer to the appropriate
section in this chapter pertaining to your particular DL05 PLC.

* Operating temperature for the Handheld Programmer and the DV-1000 is 32° to 122° F
(0° to 50° C) Storage temperature for the Handheld Programmer and the DV-1000 is —4°
to 158° F (—20° to70° C).

** Equipment will operate down to 5% relative humidity. However, static electricity problems
occur much more frequently at low humidity levels (below 30%). Make sure you take
adequate precautions when you touch the equipment. Consider using ground straps, anti-
static floor coverings, etc. if you use the equipment in low-humidity environments.

Environmental Specifications
Specification Rating
Storage temperature —4° Ft0 158° F (-20° C to 70° C)
Ambient operating temperature* 32° Fto 131° F (0° C to 55° C)
Ambient humidity** 9% — 95% relative humidity (non—condensing)
Vibration resistance MIL STD 810C, Method 514.2
Shock resistance MIL STD 810C, Method 516.2
Noise immunity NEMA (ICS3-304)
Atmosphere No corrosive gases
Agency approvals UL, CE, FGCC class A
Agency Approvals

Some applications require agency approvals for particular components. The DL05 Micro
PLC agency approvals are listed below:

e UL (Underwriters’ Laboratories, Inc.)
e CUL (Canadian Underwriters Laboratories, Inc.)

* CE (European Economic Union)

Marine Use

American Bureau of Shipping (ABS) certification requires flame-retarding insulation as per
4-8-3/5.3.6(a). ABS will accept Navy low smoke cables, cable qualified to NEC “Plenum
rated” (fire resistant level 4), or other similar flammability resistant rated cables. Use cable
specifications for your system that meet a recognized flame retardant standard (i.e. UL, IEEE,
etc.), including evidence of cable test certification (i.e. tests certificate, UL file number, etc.).

I=\ NNOTE: Wiring needs to be “low smoke” per the above paragraph. Ieflon coated wire is also recommencded.
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Wiring Guidelines

Connect the power input wiring for the DLO5. Observe all precautions stated earlier in this
manual. Follow the guidelines in this chapter. When the wiring is complete, close the
connector covers. Do not apply power at this time.

110/220 VAC Power Input 12/24 VDC Power Input
12-24 VDC .

AC(L)|AC(N)| CO | X1 | X3 | X4 | . + — | CO | X1|X3|X4 [ X
GOLG  X0| X2 | C1| X5 | Xx. CGO|LG,.| X0| X2 | C1| X5 X7,
PEPPDDDDD PEPEEDDDDD

L OO0 DG. g EEeeeeee86-.

L|>J | L|>J
LGN +G -

95 - 240 VAC

WARNING: Once the power wiring is connected, secure the terminal block cover in the closed
position. When the cover is open there is a risk of electrical shock if you accidentally touch the
connection terminals or power wiring.

A Fuse Protection for Input Power

There are no internal fuses for the input power circuits, so external circuit protection is
needed to ensure the safety of service personnel and the safe operation of the equipment itself.
To meet UL/CUL specifications, the input power must be fused. Depending on the type of

input power being used, follow these fuse protection recommendations:
208/240 VAC Operation
When operating the unit from 208/240 VAC, whether the voltage source is a step-down

transformer or from two phases, fuse both the line (L) and neutral (N) leads. The
recommended fuse size is 1A, such as AutomationDirect's AGC1, fast-acting fuse.

110/125 VAC Operation

When operating the unit from 110/125 VAC, it is only necessary to fuse the line (L) lead; it is
not necessary to fuse the neutral (N) lead. The recommended fuse size is 1.0A.
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12/24 VDC Operation

When operating at these lower DC voltages, wire gauge size is just as important as proper
fusing techniques. Using large conductors minimizes the voltage drop in the conductor. Each
DLO5 input power terminal can accommodate one 16 AWG wire or two 18 AWG wires. A
DC failure can maintain an arc for much longer time and distance than AC failures. Typically,
the main bus is fused at a higher level than the branch device, which in this case is the DLO5.
The recommended fuse size for the branch circuit to the DL0O5 is 1A, such as
AutomationDirect’s AGC1, fast-acting fuse.

External Power Source

The power source must be capable of suppling voltage and current complying with individual
Micro PLC specifications, according to the following specifications:

Power Source Specifications
ltem DLO05 VAC Powered Units DL05 VDC Powered Units
Input Voltage Range 1107220 VAC (95-240 VAC) 12-24 VDG (10.8-26.4 VDC)
Maximum Inrush Current ]g ﬁ: mg g%ﬁggg’@gg) 10A < 1ms
Maximum Power 30 VA 20W
Voltage Withstand (dielectric) 1 minute @ 1500 VAC between primary, secondary, field ground

Insulation Resistance >10 MQ at 500 VDC
Z§ NOTE:The rating between all internal circuits is BASIC INSULATION ONLY.

—\  NOTE: It is possible to use an uninterruptible power supply (UPS); however, the output must be a sinusoidal
|—\  waveform for the PLC ro perform properly.

Planning the Wiring Routes

The following guidelines provide general information on how to wire the I/O connections to
DLO05 Micro PLCs. For specific information on wiring a particular PLC refer to the
corresponding specification sheet further in this chapter.

1. Each terminal connection of the DL05 PLC can accept one 16 AWG wire or two 18 AWG size
wires. Do not exceed this recommended capacity.

2. Always use a continuous length of wire. Do not splice wires to attain a needed length.

3. Use the shortest possible wire length.

4. Use wire trays for routing where possible.

5. Avoid running wires near high energy wiring.

6. Avoid running input wiring close to output wiring where possible.

7. To minimize voltage drops when wires must run a long distance, consider using multiple wires for
the return line.

8. Avoid running DC wiring in close proximity to AC wiring where possible.

9. Avoid creating sharp bends in the wires.

10. Install the recommended powerline filter to reduce power surges and EMI/RFI noise.
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Fuse Protection for Input and Output Circuits

Input and Output circuits on DLO5 Micro PLCs do not have internal fuses. In order to

protect your Micro PLC, we suggest you add external fuses to your I/O wiring. A fast-blow

fuse, with a lower current rating than the I/O bank’s common current rating can be wired to E
each common. Or, a fuse with a rating of slightly less than the maximum current per output

point can be added to each output. Refer to the Micro PLC specification tables further in this

chapter to find the maximum current per output point or per output common. Adding the

external fuse does not guarantee the prevention of Micro PLC damage, but it will provide

added protection.

O
/ \ -
el N External Fuses

(shown with DIN Rail, Fuse Blocks)

INPUT OUTPUT /
X0 X1 X2 X3 X4 X5 X6 X7 YO Y1 Y2 Y3 Y4 Y5
@/ :ﬁ: n
8088080880, 80800, Z B
|
)Birmt05 TC;U u @ @ @ @ @
LOGIC ol . N | B |
Koyo AX2 ™
95 - 240V X0 - X7: Input Y0 - Y5: Ouput
30VA 50 - 60 Hz 1
AC() |AC(N)| co | X1 | x3 | xa | X6 | c2 | yi[va]vs —— — — —
|G®|Leé|xo|x2|c1|><5|><7|Yo|vz|v4|cs @ @ @ @ @

7N TN 7N PN 2N 2N 2aN 2N 2N 2 2a

M; AML‘“MML ZI NS AMM

( B

1/0 Point Numbering
All DL0O5 Micro PLCs have a fixed I/O configuration. It follows the same octal numbering
system used on other DirectLogic family PLCs, starting at X0 and YO. The letter X is always
used to indicate inputs and the letter Y is always used for outputs.

The I/0 numbering always starts at zero and does not include the digits 8 or 9. The reference
addresses are typically assigned in groups of 8 or 16, depending on the number of points in
an I/O group. For the DLO5 the eight inputs use reference numbers X0 — X7. The six output
points use references YO — Y5.

If an optional input module is installed in the option slot, the reference numbers are X100 —
X107. A typical output module installed in the option slot will have references Y100 — Y107.
See the DL05/06 Options Modules User Manual (DO-OPTIONS-M) for addressing other
optional modules.

DLO05 Micro PLC User Manual, 6th Edition I 2—-13



Chapter 2: Installation, Wiring, and Specifications

2—

System Wiring Strategies

The DLO5 Micro PLC is very flexible and will work in many different wiring configurations.
By studying this section before actual installation, you can probably find the best wiring
strategy for your application. This will help to lower system cost, wiring errors, and avoid

safety problems.

PLC Isolation Boundaries

PLC circuitry is divided into three main regions separated by isolation boundaries, shown in
the drawing below. Electrical isolation provides safety, so that a fault in one area does not
damage another. A powerline filter will provide isolation between the power source and the
power supply. A transformer in the power supply provides magnetic isolation between the
primary and secondary sides. Opto-couplers provide optical isolation in Input and Output
circuits. This isolates logic circuitry from the field side, where factory machinery connects.
Note that the discrete inputs are isolated from the discrete outputs, because each is isolated
from the logic side. Isolation boundaries protect the operator interface (and the operator)
from power input faults or field wiring faults. When wiring a PLC, it is extremely important to
avoid making external connections which connect to the logic side of the PLC circuits.

Primary Side Secondary,or Field Side
Logic side
PLC Input , ,
X . Discrete inputs
Power Main Circuit
in Filter = Power = CPU —
Put Suppl Output
upply .
) Cirbuit Discrete outputs
Isolation __ < Isolation
Boundary Programming Device or Boundary

Operator Interface

The next figure shows the internal layout of DLO5 PLCs, as viewed from the front panel.

To programming device
or operator interface

DLO5 Vol
PLC
CP 2 Comm.
U Ports
Main
Power
Supply
Input Circuit Output Circuit
\J \J
Power__| Fi 8 discrete  Commons 6 discrete outputs Commons
ilter .
Input inputs
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Connecting Operator Interface Devices
Operator interfaces require data and power connections. Operator interfaces with a large
CRT usually require separate AC power. However, some small operator interface devices, such
as the DV-1000 Data Access Unit, may be powered directly from the DLO5 Micro PLC. E
Connect the DV-1000 to communication port 1 on the DL05 Micro PLC with a DV-
1000CBL. A single cable contains transmit/receive data wires and +5V power.

DLO05 Micro PLC DV-1000

RJ12 RJ12
phone style phone style

Operator interface panels require separate power and communications connections. Connect
the DLO5 with the proper cable and power supply for your application.

DLO5 Micro PLC RJ12 15-pin D-shell

phone style male

Connecting Programming Devices
DLO05 Micro PLCs are programmed using DirectSOFT 5 programming software on a PC.
Limited programming can be accomplished with a handheld programmer. The DL05 can be
interfaced to the PC with either a serial cable shown below or a Ethernet cable (Ethernet
requires either an HO-ECOM or HO-ECOM100 module installed in the option slot). See the
AutomationDirect catalog to chose the cable or Ethernet card for whichever method will
meet your system requirements.

DLO5 Micro PLC RJ12 9-pin D-shell ]
phone style female

cocoeocs aocom fm— _Iilillilii
D05

A

o

The D2-HPP Handheld Programmer comes with a communications cable. For a replacement
cable, order a DV-1000CBL.

DLO05 Micro PLC

RJ12 RJ12
phone style phone style
fi—— - (Il

(cable comes with HPP)
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Sinking/Sourcing Concepts

Before going further in our study of wiring strategies, we must have a solid understanding of
“sinking” and “sourcing” concepts. Use of these terms occurs frequently in input or output
circuit discussions. It is the goal of this section to make these concepts easy to understand,
further ensuring your success in installation. First we give the following short definitions,
followed by practical applications.

Sinking = Path to supply ground (-)
Sourcing = Path to supply source (+)

First you will notice that these are only associated with DC circuits and not AC, because of
the reference to (+) and () polarities. Therefore, sinking and sourcing terminology only applies
to DC input and output circuits. Input and output points that are either sinking or sourcing
can conduct current in only one direction. This means it is possible to connect the external
supply and field device to the I/O point with current trying to flow in the wrong direction,
and the circuit will not operate. However, we can successfully connect the supply and field
device every time by understanding “sourcing” and “sinking”.

For example, the figure to the right depicts a “sinking” input. To properly connect the

external supply, we just have to connect it so the PLC

input provides a path to ground (-). So, we start at 5o Input 0~ _i
the PLC input terminal, follow through the input (sinking | |
sensing circuit, exit at the common terminal, and T | |
connect the supply (-) to the common terminal. — :) | + I”PUF |
By adding the switch, between the supply (+) and =T | Sensing |
the input, we have completed the circuit. Current Commonl |
flows in the direction of the arrow when the switch ?__ J|

is closed.

By applying the circuit principle above to the four possible combinations of input/output
sinking/sourcing types, we have the four circuits as shown below. DL05 Micro PLCs provide
all except the sourcing output I/O circuit types.

Sinking Input Sinking Output
PLC PL
777777 1 T T 7T 7 7 77 Output
| | P2 Load F—
| | \ +
Input } } Output } —
Sensing ‘ ‘ Switch Common =
ffffff J L3
Sourcing Output
PLC PLC
777777 7‘ (7777777 Common
|
Input | | -
Sensing} } Output * } ?
‘ ‘ Switch Output | Load | =
ffffff J L3 L]
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I/0 “Common” Terminal Concepts oLe
Field Main Path = 1

In order for a PLC I/O circuit to operate,

current must enter at one terminal and exit [ |Device [ (17O point) < o |
at another. This means at least two terminals | Circuit }
are associated with every I/O point. In the — :) \
figure to the right, the Input or Output [ |
terminal is the main path for the current. Return Path }
One additional terminal must provide the (S —
return path to the power supply.

|+

|
|

If we had unlimited space and budget for PLC

/O terminals, then every I/O point could T T

have two dedicated terminals just as the

figure above shows. However, providing 00 O

this level of flexibility is not practical or /\\

even necessary for most applications. So, T

most Input or Output point groups on ——  Input3 1
\r
O
\
\

—— Input2
o) p

PLCs share the return path among two or

more /O points. The figure to the right + 0o nputd
shows a group (or bank) of 4 input points Ll
which share a common return path. In T
this way, the four inputs require only five ‘
terminals instead of eight.

Note: In the circuit above, the current in the common path is 4 times any channel’s input
current when all inputs are energized. This is especially important in output circuits, where
heavier gauge wire is sometimes necessary on commons.

Most DL05 input and output circuits are grouped into Co X1 X3
banks that share a common return path. The best
indication of I/O The I/O common grouping bar, labeled
at the right, occurs in the section of wiring label below it. X0 X2
It indicates X0, X1, X2, and X3 share the common
terminal located to the left of X1.

The following complete label shows two banks of four inputs and two banks of three outputs.
One common is provided for each bank.

AC()) |AC(N)| CoO X1 | X3 | X4 X6 | C2 | Y1 Y3 | Y5

G@ LG'/% X0 | X2 | C1 X5 | X7 1 YO |[Y2 Y4 | C3

The following label is for DC output versions. One common is provided for all of the outputs
and the terminal on the bottom right accepts power for the output stage.

AC(l) |AC(N)| Co X1 | X3 | X4 X6 | C2 | Y1 Y3 | Y5

G@ LG/% X0 | X2 | C1 X5 | X7 1 YO | Y2 Y4 | C3
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Connecting DC I/0 to Solid State Field Devices

In the previous section on Sourcing and Sinking concepts, we explained that DC I/O circuits
sometimes will only allow current to flow one way. This is also true for many of the field
devices which have solid-state (transistor) interfaces. In other words, field devices can also be
sourcing or sinking. When connecting two devices in a series DC circuit, one must be wired as
sourcing and the other as sinking.

Solid State Input Sensors
The DLO5’s DC inputs are flexible in that they detect current flow in either direction, so they
can be wired as either sourcing or sinking. In the following circuit, a field device has an open-
collector NPN transistor output. It sinks current from the PLC input point, which sources
current. The power supply can be the FA-24PS +24 VDC power supply or another supply
(+12 VDC or +24VDC), as long as the input specifications are met.

pied Do PLCDCInput _
‘r A _Output lnpu‘t r 7‘
\ | (sinking) (sourcing) ‘ |
} } Supply } }
| Ground ||, * Common 1, |
| 1 |
| I 57 2 L |

In the next circuit, a field device has an open-emitter PNP transistor output. It sources
current to the PLC input point, which sinks the current back to ground. Since the field
device is sourcing current, no additional power supply is required.
Fieﬁldgeﬂcg

PLC DC Input

[ —

Solid State Output Loads

Sometimes an application requires connecting a PLC output point to a solid state input on a
device. This type of connection is usually made to carry a low-level signal, not to send DC
power to an actuator.

The DLO05’s DC outputs are sinking-only. This means that each DC output provides a path
to ground when it is energized. Also, remember that all six outputs have the same electrical
common, even though there are two common terminal screws. Finally, recall that the DC
output circuit requires power (20 — 28 VDC) from an external power source.

In the following circuit, the PLC output point sinks current to the output common when

energized. It is connected to a sourcing input of a field device input.
PLC DC Output Field Device

—— $ r—— n
| = $ —0 \ = |
\ \ \ \
} 978 9 + AR |

| “— | 20-28VDC |
\ \ T \ \
\ 3 h \
| — = \
L~ L
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In the next example we connect a PLC DC output point to the sinking input of a field

device. This is a bit tricky, because both the PLC output and field device input are sinking

type. Since the circuit must have one sourcing and one sinking device, we add sourcing

capability to the PLC output by using a pull-up resistor. In the circuit below, we connect

PLC DC Output
PLC OC Outpu

P
| +DC pwr —O—e ower
\ \ Field Device
\ \ R pullvp T 7T
‘ ‘ (sourcing) ‘F j‘
I (sinking) | Output Input | Rinput \
} | - T (sinking) | }
| J | Supply | — | |
| Common —T Ground |
| 2 : = |
L — 1 L 1

Rpull—up from the output to the DC output circuit power input.

NOTE 1: DO NOT attempt to drive a heavy load (>25 mA) with this pull-up method.

NOTE 2: Using the pull-up resistor to implement a sourcing output has the effect of inverting the output
point logic. In other words, the field device input is energized when the PLC output is OFFE from a ladder
logic point-of-view. Your ladder program must comprehend this and generate an inverted output. Or, you

may choose to cancel the effect of the inversion elsewhere, such as in the field device.

It is important to choose the correct value of Rpull-u . In order to do so, we need to know
the nominal input current to the field device (I'input) when the input is energized. If this
value is not known, it can be calculated as shown (a typical value is 15 mA). Then use [ input

and the voltage of the external supply to compute R ull-up

. Then calculate the power
Ppull—up (in watts), in order to size Rpull-up properly.

_ V input (turn—on)
I input =

Rinput
2
V supply — 0.7 V supply
R pull-up = ey = oL Rinput P pullbup = —————
I input R pullup

The drawing below shows the actual wiring of the DL05 Micro PLC to the supply and
pull-up resistor.

Aom[acon [ 00 [X1 X8 [x4 [ X8 [ [ Y1 [V8[ V8| I
[apa,[xo[x2[c1 X6 [X7[Y0 Y2 | Y4 |+V

@@@@=@

i

- Output

@

Common

Supply [ +[ | L
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Relay Output Wiring Methods

The D0-05AR and the D0O-05DR models feature relay outputs. Relays are best for the

following applications:
* Loads that require higher currents than the solid-state DLO5 outputs can deliver
* Cost-sensitive applications

* Some output channels need isolation from other outputs (such as when some loads require AC
while others require DC)

Some applications in which NOT to use relays:
* Loads that require currents under 10 mA
* Loads which must be switched at high speed and duty cycle

Assuming relays are right for your application, we’'re now ready to explore various ways to
wire relay outputs to the loads. Note that there are six normally-open SPST relays available.
They are organized with three relays per common. The figure below shows the relays and the
internal wiring of the PLC. Note that each group is isolated from the other group of outputs.

YO CommonY1 Y2 Y3 Y4 Common Y5

In the circuit below, all loads use the same AC power supply which powers the DL05 PLC. In
this example, all commons are connected together.

98 - 240V ‘)0-)0: Inpst ‘ Y0 - YS: Ouput
S0VA 80 - 00 Hz

somijpom] @ [x1 [ X3 | x4 [ x0[2 [¥1] V8|

[ag[@,[x0[x2]cl [xs [x7[Yo Y2 ] V4 [Cs

Sl

B

I5)
I
@

1

\_

Line
Fuseor — Sround
Circuit

it @) e

Output Point Wiring

In the circuit on the following page, loads for YO — Y2 use the same AC power supply which
powers the DLO5 PLC. Loads for Y3 — Y5 use a separate DC supply. In this example, the

commons are separated according to which supply powers the associated load.
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.

‘ 5
‘]

i
gk
e

i e 2

F_USGIOI' _— Line l+
Circuit Gmi@ b i
Breaker Neutral — ?[E F -

Output Point Wiring

B

e ""

| zecan]

Surge Suppression For Inductive Loads
Inductive load devices (devices with a coil) generate transient voltages when de-energized with
a relay contact. When a relay contact is closed it “bounces”, which energizes and de-energizes
the coil until the “bouncing” stops. The transient voltages generated are much larger in

amplitude than the supply voltage, especially with a DC supply voltage.

When switching a DC-supplied inductive load the full supply voltage is always present when
the relay contact opens (or “bounces”). When switching an AC-supplied inductive load there
will be times when the relay contact will open (or “bounce”) when the AC sine wave is at zero
crossing. If the voltage is not zero when the relay contact opens, there is energy stored in the
inductor that is released when the voltage to the inductor is suddenly removed. This release of
energy is the cause of the transient voltages.

When inductive load devices (motors, motor starters, interposing relays, solenoids, valves,
etc.) are controlled with relay contacts, it is recommended that a surge suppression device be
connected directly across the coil of the field device. If the inductive device has plug-type
connectors, the suppression device can be installed on the terminal block of the relay output.

Transient Voltage Suppressors (TVS or transorb) provide the best surge and transient
suppression of AC and DC powered coils, providing the fastest response with the smallest
overshoot.

Metal Oxide Varistors (MOV) provide the next best surge and transient suppression of AC
and DC powered coils.

For example, the waveform in the figure below shows the energy released when opening a
contact switching a 24 VDC solenoid. Notice the large voltage spike.

—

e
\
\
\

+24 VDC

+24 VDC

—-24 VDC
o L. 5

-
\

o |
|

L
Module Relay Contact

-324 VDC
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This figure shows the same circuit with a transorb (TVS) across the coil. Notice that the
voltage spike is significantly reduced.

+24 VDC )
N B o
+24vpC | ‘ _24VDC

-42 VDC © \

. |
Module Relay Contact

Use the following table to help select a TVS or MOV suppressor for your application based

on the inductive load voltage.

Surge Suppressors

Vendor / Catalog Type Inductive Load Voltage Part Number

AutomationDirect TVS 110/120 VAC ZL-TD8-120

TVS 24 VDG ZL-TD8-24

Transient Voltage Suppressors, TVS 220/240 VAC P6KE350CA

LiteOn Diodes; from Digi-Key TVS 12/24 VDG P6K30CAGICT-ND
Catalog: Phone: 1-800-344-4539 | Diode 12/24 VDG 1N4004CT-ND
Digi-key MOV 110/120 VAC i
www.digikey.com MOV 290/240 VAC Contact Digi-Key, Corp.

Prolonging Relay Contact Life

Relay contacts wear according to the amount of relay switching, amount of spark created at
the time of open or closure, and presence of airborne contaminants. There are some steps you
can take to help prolong the life of relay contacts, such as switching the relay on or off only
when it is necessary, and if possible, switching the load on or off at a time when it will draw
the least current. Also, take measures to suppress inductive voltage spikes from inductive DC
loads such as contactors and solenoids.

PLC Relay Output Inductive Field Device
‘h p Output o _ Input ;: j‘
| % T |
| *:E | R | |
| Tot— | | | |
\ _O); } C Supply } \
} F OCommon T + ‘ ‘ £ { CommonO }
ffffffff | ! L

Adding external contact protection may extend relay life beyond the number of contact cycles
listed in the specification tables for relay modules. High current inductive loads such as
clutches, brakes, motors, direct-acting solenoid valves and motor starters will benefit the most
from external contact protection.

When using an RC network, locate it close to the relay module output connector. To find the
values for the RC snubber network, first determine the voltage across the contacts when open,
and the current through them when closed. If the load supply is AC, then convert the current
and voltage values to peak values.
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Now you are ready to calculate values for R and C, according to the formulas:
2

I \% 50
C (uF) = R(Q)= —— ,wherex=1+
X
10 10 x | \%

C minimum = 0.001 pF, the voltage rating of C must be =V, non-polarized
R minimum = 0.5 Q, 1/2 W, tolerance is + 5%

For example, suppose a relay contact drives a load at 120VAC, 1/2 A. Since this example has
an AC power source, first calculate the peak values:

lpeak = Irms X 1.414, = 0.5 x 1.414 = 0.707 Amperes
Vpeak = Vims X 1.414 = 120 x 1.414 = 169.7 Volts

Now, finding the values of R and C,:

12 0.707 2 _

C (uF) = = — = 0.05 pF, voltage rating = 170 Volts

10 10

\Y 50
R(Q)= — ,wherex= 1+

10x1 > %
169.7
x= 1+ =1.29 R(Q)= 129 =26 Q,12W, £5%
169.7 10 x 0.707 ~

For inductive loads in DC circuits we recommend using a suppression diode as shown in the
diagram. When the load is energized the diode is reverse-biased (high impedance). When the
load is turned off, energy stored in its coil is released in the form of a negative-going voltage
spike. At this moment the diode is forward-biased (low impedance) and shunts the energy to
ground. This protects the relay contacts from the high voltage arc that would occur just as the
contacts are opening.

WARNING: DO NOT use this circuit with an AC power supply.

Place the diode as close to the inductive field device as possible. Use a diode with a peak
inverse voltage rating (PIV) at least 100 PIV, 3A forward current or larger. Use a fast-recovery
type (such as Schottky type). DO NOT use a small-signal diode such as 1IN914, IN941, etc.
Be sure the diode is in the circuit correctly before operation. If installed backwards, it will
short-circuit the supply when the relay energizes.

DO NOT use this circuit with an AC power supply.
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DC Input Wiring Methods PLC DC Input
DLO05 Micro PLCs with DC inputs are particularly Input o i
flexible because they can be either sinking or |
n sourcing. The dual diodes (shown to the right) allow |
10.8 — 26.4 VDC. The target applications are +12 |
VDC and +24 VDC. You can actually wire half of Common L
the inputs as DC sinking and the other half as DC

sourcing. Inputs grouped by a common must be all L a
sinking or all sourcing.

In the first and simplest example below, all commons are connected together and all inputs
are sinking.

95 - 240V
30VA 50 - 60 Hz

Acmy|acn| o | X1 |3 [x4 | xs|c2 [ Y1 |[V3]| Vs
[a@|a,|xo[x2|c1|xs [x7|vo[Y2]|Y4]cCs

@ n n D;@D n n N D==@
e e aEs
l tﬁg
= by

slglelol ol olols

In the next example, the first four inputs are sinking, and the last four are sourcing.

X0 - X7: Input ‘ YO0 - Y5: Output

+24 VDC

all

95 - 240V
30VA 50 - 60 Hz

AO(I.)|AO(N)LG)|X‘I|XB|X4|)O|@|Y‘IB|YG|
lagpa.[xo[x2 o1 [ x5 [x7[vo |v2]v4]ocs

@@@ S @@@@=@

HEE 16D S| <o <o

. e

(L‘LHCL‘(L‘ O‘(g‘(g‘é‘ +12 VDC
7797 1798

X0 - X7: Input Y0 - Y5: Ouput

&

+24 VDC

|1

all
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DC Output Wiring Methods
DLO05 DC output circuits are high-performance transistor switches with low on-resistance
and fast switching times. Please note the following characteristics which are unique to the DC
output type: E

* There is only one electrical common for all six outputs. All six outputs belong to one bank.

* The output switches are current-sinking only. However, you can still use different DC voltages from
one load to another.

* The output circuit inside the PLC requires external power. The supply () must be connected to a
common terminal, and the supply (+) connects the right-most terminal on the upper connector.

In the example below, all six outputs share a common supply.

Aomjacen| G0 [X1 X8 | x4 | Xejce [Yi| V| YS
[@apa.[xo|x2|ct |xs [x7|[Yo|v2|v4]|+v

J[EEEEEEEEEEE

ﬁ@@@@@@EQ%

+24VDC _— [I][I]
+

Output Point Wiring

In the next example below, the outputs have “split” supplies. The first three outputs are using
a +12 VDC supply, and the last three are using a +24 VDC supply. However, you can split
the outputs among any number of supplies, as long as:

¢ all supply voltages are within the specified range
¢ all output points are wired as sinking

¢ all source (-) terminals are connected together

Acm|AcmLoo|x1|n|x4|n|cn|Y1Jf|Ys|
apa.[xo|[x2[c1 | x5 X7 |Y0o|Y2 | Y4 |4V

e

-1
— | +24VDC
+]

Output Point Wiring
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High Speed 1/0 Wiring Methods

DLO5 versions with DC type input or output points contain a dedicated High-Speed I/O
circuit (HSIO). The circuit configuration is programmable, and it processes select I/O points
independently from the CPU scan. Chapter 3 discusses the programming options for HSIO.
While the HSIO circuit has six modes, we show wiring diagrams for two of the most popular
modes in this chapter. The high-speed input interfaces to points X0 — X2. Properly
configured, the DLO5 can count quadrature pulses at up to 5 kHz.

95 - 240V ‘XD-XT:IM ‘ Y0 - YS: Ouptt
S0VA 50 - 60 He

A5 fow] 00X 3354 | 580 [ W[5 W]
[aga, [xo[x2[c1 [xs [x7[Yo[v2[Y4 ] Ca

SIS SITISIS

EEERERE

Signal Common

Phase B

B

I [1
\

Phase A _ [ 1] 12-24vbC

Encoder Input Wiring Encod
ncoder

DLO5 versions with DC type output points can use the High Speed 1/O Pulse Output
feature. It can generate high-speed pulses up to 7 KHz for specialized control such as stepper
motor / intelligent drive systems. Output YO and Y1 can generate pulse and direction signals,
or it can generate CCW and CW pulse signals respectively. See Appendix E on high-speed

input and pulse output options.

mm‘mmj}‘m )OI)T‘XI [ V[‘lJlO

|
o] 0 [

Il

Signal Common +24 VDC

Amplifier

Motor

D Pulse

- Direction

/_Pulse Output Wiring

Power Input
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Wiring Diagrams and Specifications
n The remainder of this chapter dedicates two pages to each of the eight versions of DL05

Micro PLCs. Each section contains a basic wiring diagram, equivalent I/O circuits, and
specification tables. Please refer to the section which describes the particular DLO5 version
used in your application.

D0-05AR 1/0 Wiring Diagram

The D0-05AR Micro PLC features eight AC inputs and six relay contact outputs. The
following diagram shows a typical field wiring example. The AC external power connection
uses four terminals at the left as shown.

95-240 V ™\~
30VA 50-60Hz

Ac)lacN)] co| x1[x3 [ xa| xe] c2| vi]va] v5]
[cole I xo| x2| c1] x5 [ x7|vo| v2| v4] c3

CEDDBDDDDD
. At o as ab eea

s i

X0 - X7: Input ‘ YO0 - Y5: Output

Wiring Input Point Wiring Output Point Wiring
[ 7 T T T T TN W
Input | Points
— Optical — v
| Isolator 6 2A YO - Y5 :
| -
| 2 _
Common$ 0 7 To LED
—e 1 N N . e
| I_) = 0 10 20 30 40 50 55°C |
To other circuits in bank 0500 0B e 10412 e 66 _2210\09\% .-
[ " loohercreufsinbant Ambient Temperature ( °C/°F) g
Equivalent Input Circuit Derating Chart for Relay Outputs Equivalent Output Circuit

The eight AC input channels use terminals in the middle of the connector. Inputs are
organized into two banks of four. Each bank has a common terminal. The wiring example
above shows all commons connected together, but separate supplies and common circuits
may be used. The equivalent input circuit shows one channel of a typical bank.

2—-28 I DLO05 Micro PLC User Manual, 6th Edition



Chapter 2: Installation, Wiring, and Specifications
i

The six relay output channels use terminals on the right side of the connector. Outputs are

organized into two banks of three normally-open relay contacts. Each bank has a common

terminal. The wiring example on the last page shows all commons connected together, but

separate supplies and common circuits may be used. The equivalent output circuit shows one E
channel of a typical bank. The relay contacts can switch AC or DC voltages.

D0-05AR General Specifications

External Power Requirements 95 — 240 VAC, 30 VA maximum,

Communication P°§01p’ gﬁ?gd%aggri@xed)’ 8 data bits, 1 K-Sequence (Slave), DirectNET (Slave), MODBUS (Slave)

Communication Port 2, 9600 baud (default), 8 data bits, 1 | K-Sequence MSIave), DirectNET (Master/Slave), MODBUS
stop bit, odd parity (Master/Slave) Non-sequence/print

Programming cable type D2-DSCBL
Operating Temperature 32t0131°F (010 55 C)
Storage Temperature -4 10 158° F (20 to 70 C)
Relative Humidity 510 95% (non-condensing)
Environmental air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA ICS3-304
Terminal Type Removable
Wire Gauge One 16AWG or two 18AWG, 24AWG minimum

AC Input Specifications X0-X7

Input Voltage Range (Min. - Max.) 80 —-132 VAC, 47 - 63 Hz
Operating Voltage Range 90 -120 VAC, 47 -63 Hz
Input Current 8 mA @ 100 VAC at 50 Hz, 10 mA @ 100 VAC at 60 Hz
Max. Input Current 12 mA @ 132 VAC at 50 Hz, 15 mA @ 132 VAC at 60 Hz
Input Impedance 14KQ @50 Hz, 12KQ @60 Hz
ON Current/Voltage >6 mA @ 75 VAC
OFF Current/Voltage <2 mA @ 20 VAC
OFF to ON Response <40 ms
ON to OFF Response <40 ms
Status Indicators Logic Side
Commons 4 channels/common x 2 banks

Relay Output Specifications Y0-Y5

Output Voltage Range (Min. — Max.) 5 — 264 VAC (47 -63 Hz), 5 - 30 VDC
Operating Voltage Range 6 — 240 VAC (47 -63 Hz), 6 — 27 VDC
Output Current 2A/point, 6A/ common
Max. leakage current 0.1 mA @264VAC
Smallest Recommended Load 5mA @5 VDG
OFF to ON Response <15ms
ON to OFF Response <10 ms
Status Indicators Logic Side
Commons 3 channels/common x 2 banks
Fuses None (external recommended)
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D0-05DR 1/O Wiring Diagram

These micro PLCs feature eight DC inputs and six relay contact outputs. The following
n diagram shows a typical field wiring example. The AC external power connection uses four

terminals at the left as shown.

95-240 V ™\~
30VA 50-60Hz

ac)lac] co| x1[x3 [ xa] xe[ca| vi]va] v5]
[colc ] xo[x2]| c1] x5 [ x7[vo] v2| va | cs

COPDRODDDDD
. Il At 4 db ania

ot ——

X0 - X7: Input ‘ YO - Y5: Output

olololal alolalal [LH[T][T][T][T][T] ASorne
= upply Supply
20 T TP .
Power Input ) .
Wiring Input Point Wiring Output Point Wiring
r N 4V
T It o JE o
— __ Optical nou o o Isolator
f OmT Isolator ! P‘ t L To LED
t i 2 To LED ‘ T3
Common Common
‘L To all other (;utput circuitsi ‘ —————————
Equivalent Circuit, High-speed Equivalent Circuit, Standard Equivalent Qutput Circuit
Inputs (X0-X2) Inputs (X3-X7)
Points . . . . .

N k The eight DC input channels use terminals in the middle of the
° YO-Y5  connector. Inputs are organized into two banks of four. Each bank
4 — has an isolated common terminal, and may be wired as either
- sinking or sourcing inputs. The wiring example above shows all
S commons connected together, but separate supplies and common

O A circuits may be used. The equivalent circuit for standard inputs is

Ambient Temperature (‘C/F) shown above, and the high-speed input circuit is shown to the left.

Derating Chart for Relay Outputs

The six output channels use terminals on the right side of the connector. Outputs are
organized into two banks of three normally-open relay contacts. Each bank has a common
terminal. The wiring example above shows all commons connected together, but separate
supplies and common circuits may be used. The equivalent output circuit shows one channel
of a typical bank. The relay contacts can switch AC or DC voltages.
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D0-05DR General Specifications

External Power Requirements

95 — 240 VAC, 30 VA maximum,

Communication Port 1, 9600 baud (Fixed), 8 data bits, 1

stop bit, odd parity

K-Sequence (Slave), DirectNET (Slave), MODBUS (Slave)

Communication Port 2, 9600 baud (default), 8 data bits, 1

stop bit, odd parity

K-Sequence (Slave), DirectNET (Master/Slave), MODBUS
(Master/Slave) Non-sequence / print

Programming cable type

D2-DSCBL

Operating Temperature

3210 131°F (0 10 55 C)

Storage Temperature

—410 158° F (-20 10 70 C)

Relative Humidity

5

to 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304
Terminal Type Removable
Wire Gauge One 16AWG or two 18AWG, 24AWG minimum
DC Input Specifications
Parameter High—Speed Inputs, X0 — X2 Standard DC Inputs X3 — X7
Min. - Max. Voltage Range 10.8 - 26.4 VDC 10.8 -26.4 VDC
Operating Voltage Range 12 -24 VDG 12 -24 VDG
Peak Voltage 30 VDC (5 kHz maximum frequency) 30VDC
Minimum Pulse Width 100 ps N/A
ON Voltage Level >10VDC >10VDC
OFF Voltage Level <2.0VDC <2.0VDC

Input Impedance

1.8kQ @ 12-24VDC

28kQ@12-24VDC

Max. Input Current

6mA @12VDC, 13mA @24VDC

4mA @12VDC, 8.5mA @24VDC

Minimum ON Current >5 mA >4 mA
Maximum OFF Current <0.5mA <0.5mA
OFF to ON Response <100 ps 2 -8 ms, 4 ms typical
ON to OFF Response <100 ps 2 -8 ms, 4 ms typical
Status Indicators Logic side Logic side
Commons 4 channels/common x 2 bank

Relay Output Specifications

Output Voltage Range (Min. - Max.) 5-264 VAG (47 -63 Hz), 5 - 30 VDC
Operating Voltage 6 -240 VAC (47 -63 Hz), 6 - 27 VDC
Output Current 2A / point, 6A/ common

Maximum Voltage

264 VAC, 30 VDC

Max leakage current

0.1 mA @264 VAC

Smallest Recommended Load 5 mA
OFF to ON Response <15ms
ON to OFF Response <10 ms
Status Indicators Logic Side
Commons 3 channels/common x 2 banks
Fuses None (external recommended)
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D0-05AD I/O Wiring Diagram
The D0-05AD Micro PLC features eight AC inputs and six DC outputs. The following

diagram shows a typical field wiring example. The AC external power connection uses four

n terminals at the left as shown.

95-240 V v
30VA 50-60Hz

Ac)lacN)] co| x1[x3 [ xa] xe] c2| vi]va | v5]
lcole x| x2| c1] x5 [ x7]vo| v2| va[+v

COPEDDODBDD
_| | EFeseesessm

X0 - X7: Input ‘ YO - Y5: Output

| y
Y ' l l - Lb
A_T,S—Q)I%W TlTlTlTl TlTlTlTl [I-E[i]—[i]—[i]—[i]—[ﬂ — +24VDC

Power Input

Wiring Input Point Wiring Output Point Wiring
’— ————— N N Points
— Optical 6 13 YO-Y5 |
Input Isolator . : T
|
‘ )|
Common 0 ]
= 0 11) 2!) 31) 4!} 51) 55°C
R e
Equivalent Input Circuit Derating Chart for DC Qutputs Equivalent Output Circuit

The eight AC input channels use terminals in the middle of the connector. Inputs are
organized into two banks of four. Each bank has an isolated common terminal. The wiring
example above shows all commons connected together, but separate supplies and common
circuits may be used. The equivalent input circuit shows one channel of a typical bank.

The six current sinking DC output channels use terminals on the right side of the connector.
All outputs actually share the same electrical common. Note the requirement for external
power on the end (right-most) terminal. The equivalent output circuit shows one channel of

the bank of six.
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D0-05AD General Specifications
External Power Requirements 95 — 240 VAC, 30 VA maximum,
"™ Gt i, 1 t0 bt o prty K-Sequence (Slave), DirectNET (Slave), MODBUS (Slave) E
Communication Port 2, 9600 baud (default), K-Sequence (Slave), DirectNET (Master/Slave),
8 data bits, 1 stop bit, odd parity MODBUS (Master/Slave) Non-sequence/print
Programming cable type D2-DSCBL
Operating Temperature 32t0131°F (0to 55 C)
Storage Temperature —4 10 158° F (20 to 70 C)
Relative Humidity 510 95% (non-condensing)
Environmental air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA ICS3-304
Terminal Type Removable
Wire Gauge One 16AWG or two 18AWG, 24AWG minimum
AC Input Specifications
Input Voltage Range (Min. - Max.) 80 -132 VAC, 47 - 63 Hz
Operating Voltage Range 90 - 120 VAC, 47 - 63 Hz
Input Current 8 mA @ 100 VAC (50Hz), 10 mA @ 100 VAC (60Hz)
Max. Input Current 12 mA @ 132 VAC (50Hz), 15 mA @ 132 VAC (60Hz)
Input Impedance 14KQ @30 Hz, 12KQ @60 Hz
ON Current/Voltage >6 mA @ 75 VAC
OFF Current/Voltage <2 mA @ 20 VAC
OFF to ON Response <40 ms
ON to OFF Response <40 ms
Status Indicators Logic Side
Commons 4 channels/common x 2 banks
DC Output Specifications
Parameter Pulse Outputs, YO - Y1 Standard Outputs, Y2 - Y5
Min. - Max. Voltage Range 5-30VDC 5-30VDC
Operating Voltage 6-27VDC 6 -27VDC
Peak Voltage <50 VDG (7 kHz max. frequency) <50 VDG
On Voltage Drop 0.3VDC @ 1A 0.3VDC @ 1A
Max Current (resistive) 0.5 A/pt. (1A/point for standard pt.) 1.0 A/point
Max leakage current 15 pA @ 30 VDG 15 pjA @ 30 VDC
Max inrush current 2 Afor 100 mS 2 Afor 100 mS
External DC power required 20 - 28 VDC max 150mA 20 - 28 VDC max 150mA
OFF to ON Response <10 ps <10 ys
ON to OFF Response <30 ps <60 ys
Status Indicators Logic Side Logic Side
Commons 6 channels/common x 1 bank
Fuses None | None
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D0-05DD 1/0O Wiring Diagram

These micro PLCs feature eight DC inputs and six DC outputs. The following diagram
n shows a typical field wiring example. The AC external power connection uses four terminals

at the left as shown.

I

95-240 V v
30VA 50-60Hz

ac)lacN)] co| x1[x3 [ xa ] xe] c2| v1]va] v5]
[cole xo| x2] c1] x5 [ x7]vo| v2 va|+v

COPEDDODBOD
_| | Ereseesessp

= i

e pa
DIC ojo10j© o LLLLLL\ £+24VDC
T o] g7y 7oy BYEEER) =

X0 - X7: Input ‘ YO - Y5: Output

Power Input ' ——— s —
Wiring Input Point Wiring Output Point Wiring
v Ime:amdl.rcir:ilrytv
o>t
F 777777 WV 4V *' )
ﬁ - W 77777 — ‘ Optical I e Sﬁ‘;ﬁi‘,'
0o T | I(;)r?[taltcgrl ° Input ]S(F))|a!0r
E 'np‘ut . . ‘ L To LED
) Com‘mon 1 T7 Com‘mon T
| Lrosaver oo I o Lo
Equivalent Circuit, High Equivalent Circuit, Standard Equivalent Circuit, DC Pulse
Speed Input (X0-X2) Input (X3-X7) Output (Y0-Y1)

The eight DC input channels use terminals in the middle of
the connector. Inputs are organized into two banks of four.
Each bank has an isolated common terminal, and may be
wired as either sinking or sourcing inputs. The wiring
example above shows all commons connected together, but

T 24vDC | Optical To LED

Isolator

separate supplies and common circuits may be used. The
L P pp y

. . equivalent circuits for standard inputs and the high-speed
EquwaIg::pftllit?lzlf,vg;andard inputs are shown above.

Points

The six current sinking DC output channels use terminals
o7 1A |y ys ©OD the right side of the connector. All outputs actually share
the same electrical common. Note the requirement for
external power on the end (right-most) terminal. The
equivalent output circuit shows one channel of the bank of
0 T T T 1 SIX.

0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°C

Ambient Temperature ( “C/°F)

Derating Chart for DC Qutputs

4

2
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DO0-05DD General Specifications

External Power Requirements

95 — 240 VAC, 30 VA maximum,

Communication Port 1, 9600 baud (Fixed),
8 data bits, 1 stop bit, odd parity

K-Sequence (Slave), DirectNET (Slave),
MODBUS (Slave)

Communication Port 2, 9600 baud (default),
8 data bits, 1 stop bit, odd parity

K-Sequence SIave/), DirectNET (Master/Slave),
MODBUS (Master/Slave) Non-sequence/print

Programming cable type

D2-DSCBL

Operating Temperature

3210 131° F (0 t0 55 C)

Storage Temperature

—410158° F (-20 t0 70 C)

Relative Humidity

510 95% (non-condensing)

Environmental air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
NEMA ICS3-304

Noise Immunity

Terminal Type

Removable

Wire Gauge One16 AWG or two 18 AWG, 24 AWG minimum
DC Input Specifications
Parameter High-Speed Inputs, X0 — X2 Standard DC Inputs X3 — X7
Min. - Max. Voltage Range 10.8-26.4 VDC 10.8-26.4 VDC
Operating Voltage Range 12 -24\VDC 12 -24VDC
Peak Voltage 30 VDC (5 kHz maximum frequency) 30 VDC
Minimum Pulse Width 100 ps N/A
ON Voltage Level >9.0VDC >9.0VDC
<2.0VDC <2.0VDC

OFF Voltage Level

Max. Input Current

6mA @12VDC, 13mA @24VDC

4mA @12VDC, 8.5mA @24VDC

Input Impedance

1.8 KQ @ 12 -24 VDC

28 KQ@12-24VDC

Minimum ON Current >5 mA >4 mA
Maximum OFF Current <05mA <0.5mA
OFF to ON Response <100 us 2 -8 ms 4 ms typical
ON to OFF Response <100 pys2 -8 ms 4 ms typical
Status Indicators Logic side Logic side
Commons 4 channels/common x 2 banks
DC Output Specifications
Parameter Pulse Outputs Y0 - Y1 Standard Qutputs Y3 - Y5
Min. - Max. Voltage Range 5-30VDC 5-30VDC
Operating Voltage 6-27VDC 6-27VDC
Peak Voltage <50 VDG (7 kHz max. frequency) <50VDC
On Voltage Drop 03VDC@1A 03VDC@1A
Max Current (resistive) 0.5 A/pt., 1A/pt. as standard pt. 1.0 A/point
15A@ 30VDC 15A@ 30VDC

Max leakage current

Max inrush current

2 A for 100 ms

2 A for 100 ms

External DC power required

20 - 28 VDC Max 150mA

20 - 28 VDC Max 150mA

OFF to ON Response <10us <10 s
ON to OFF Response <30 s <60 ps
Status Indicators Logic Side Logic Side
Commons 6 channels/common x 1 bank
Fuses None (external recommended)
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D0-05AA 1/0 Wiring Diagram
The D0-05AA Micro PLC features eight AC inputs and six AC outputs. The following
n diagram shows a typical field wiring example. The AC external power connection uses four

terminals at the left as shown.

.
95-240 V v X0 - X7: Input ‘ YO - Y5: Output 1
30VA 50-60Hz
ac)lacN)] co| x1[x3 [ xa ] xe] c2| v1]va] v5]
lcole [ xo| x2| c1] x5 [ x7]vo| v2| v4[c3
L BEeoeeseeRe® )
l f
e [ l l ] ’-I_{‘Q/
fl e ololalol lolalal [LH[T][T][T][T][T] e
= ey ] {717 T11° Sueely
Power Input
Wiring Input Point Wiring Output Point Wiring
T hvaladtvas | lnemal module cireuiry Points
Optical ! s n 0.5 A
Isglmor CM ?nglac‘g[r 6 YO-Y5
To LED r—- " 4 :
Common _E _i 2 :
-
e e Ceu L B T A
Lo - Ambient Temperature ( *C/°F)
Equivalent Input Circuit Equivalent Output Circuit Derating Chart for AC Qutputs

The eight AC input channels use terminals in the middle of the connector. Inputs are
organized into two banks of four. Each bank has an isolated common terminal. The wiring
example above shows all commons connected together, but separate supplies and common
circuits may be used. The equivalent input circuit shows one channel of a typical bank.

The six output channels use terminals on the right side of the connector. Outputs are
organized into two banks of three triac switches. Each bank has a common terminal. The
wiring example above shows all commons connected together, but separate supplies and
common circuits may be used. The equivalent output circuit shows one channel of a typical

bank.

2—-36 I DLO05 Micro PLC User Manual, 6th Edition



Chapter 2: Installation, Wiring, and Specifications
i

D0-05AA General Specifications

External Power Requirements

95 — 240 VAC, 30 VA maximum,

Communication Port 1, 9600 baud (Fixed),
8 data bits, 1 stop bit odd parity

K-Sequence (Slave), DirectNET (Slave), MODBUS (Slave)

Communication Port 2, 9600 baud (default)
8 data bits, 1 stop bit odd parity

K-Sequence (Slave), DirectNET (Master/Slave), MODBUS
(Master/Slave) Non-sequence/print

D2-DSCBL

Programming cable type

Operating Temperature

3210 131° F (010 55 C)
—410158° F (~20 10 70 C)

Storage Temperature

Relative Humidity

510 95% (non-condensing)

No corrosive gases permitted

Environmental air
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304
Terminal Type Removable
Wire Gauge One 16AWG or two 18AWG, 24AWG minimum
AC Input Specifications

80 - 132 VAC, 47 - 63 Hz

Input Voltage Range (Min. - Max.)

Operating Voltage Range

90 - 120 VAC, 47 - 63 Hz
8 mA @100 VAC at 50 Hz

Input Current

10 mA @100 VAC at 60 Hz

Max. Input Current

12 mA @132 VAC at 50 Hz
15 mA @132 VAC at 60 Hz

14 KQ @ 50 Hz, 12 KQ @ 60Hz

Input Impedance
ON Current/Voltage >6 mA@ 75 VAC
OFF Current/Voltage <2mA @ 20 VAC
OFF to ON Response <40 ms
ON to OFF Response <40 ms
Status Indicators Logic Side
4 channels/common x 2 banks

Commons

AC Output Specifications

Output Voltage Range (Min. - Max.)

15 -264 VAC, 47 - 63 Hz

Operating Voltage

17 — 240 VAC, 47 - 63 Hz

On Voltage Drop

1.5 VAC (>50mA) 4.0 VAC (<50mA)

Max Current

0.5 A/point, 1.5 A/common
<4 mA @ 264 VAC

Max leakage current
Max inrush current 10 Afor 10 ms
Minimum Load 10 mA
OFF to ON Response 1ms
ON to OFF Response 1 ms +1/2 cycle
Status Indicators Logic Side
Commons 3 channels/common x 2 banks
Fuses None (external recommended)
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D0-05DA 1I/0 Wiring Diagram
The D0-05DA Micro PLC features eight DC inputs and six AC outputs. The following

diagram shows a typical field wiring example. The AC external power connection uses four

n terminals at the left as shown.

95-240 V ™\~
30VA 50-60Hz

Ac)lacN)] co| x1[x3 [ xa| xe] c2| vi]va] v5]
lcole.]xo|x2]| c1]| x5 | x7|vo| v2| v4] c3

CEDDBDDDDD
. et o as ab eea

i —

X0 - X7: Input ‘ YO0 - Y5: Output

010100 o o Aimimiminin AC
£ Lo ] 57590 g9f5 BPYTYY Lot
Power Input ' '
Wiring Input Point Wiring Output Point Wiring
e r—————— S — | T Internal module cireuitry _V'
+V ! s
fio ]nﬁu:“] 1 lotor *o#m Optical CC:M gg_}:;lr )
* ! L f b To LED | |
~ | 3 To LED + | == ) N i
Common 1 1 T7 Com‘mnn OUTlPUT e
‘L To all other output circuits T - 17-240 I
7777777777 S AC ;____________ To LED
Equivalent Circuit, High Equivalent Circuit, Equivalent Circuit, Output
Speed Input (X0-X2) Standard Input (X3-X7)

Points

The eight DC input channels use terminals in the middle of the
6 | 05A |yy_ys connector. Inputs are organized into two banks of four. Each bank
T has an isolated common terminal, and may be wired as sinking or
] sourcing inputs. The wiring example above shows all commons
27 connected together, but separate supplies and common circuits may
0 — be used. The equivalent circuit for standard inputs is shown above,

T
25 @ s w0 12 pic and the high-speed input circuit is shown above left.

Ambient Temperature ( “C/°F)

The six output channels use terminals on the right side of the
Derating Chart for AC Outputs connector. Outputs are organized into two banks of three triac
switches. Each bank has a common terminal. The wiring example
above shows all commons connected together, but separate supplies
and common circuits may be used. The equivalent output circuit
shows one channel of a typical bank.
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DO0-05DA General Specifications

External Power Requirements

95 — 240 VAC, 30 VA maximum,

Communication Port 1, 9600 baud (Fixed), 8 data bits, 1

stop bit, odd parity

K-Sequence (Slave), DirectNET (Slave),
MODBUS (Slave)

Communication Port 2, 9600 baud (default), 8 data bits, 1

stop bit, odd parity

K-Sequence (Slave), DirectNET (Master/Slave),
MODBUS (Master/Slave) Non-sequence/print

Programming cable type

D2-DSCBL

Operating Temperature

3210 131°F (0 t0 55 C)

Storage Temperature

—410158° F (-20 t0 70 C)

Relative Humidity

510 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA 1CS3-304

Terminal Type Removable
Wire Gauge One 16 AWG or two 18 AWG, 24AWG minimum
DC Input Specifications
Parameter High-Speed Inputs, X0 — X2 Standard DC Inputs X3 — X7
Input Voltage Range 10.8 -26.4 VDC 10.8 —26.4 VDC
Operating Voltage Range 12 -24VDC 12 -24VDC
Maximum Voltage 30 VDC (5 kHz maximum frequency) 30 VDG
Minimum Pulse Width 100 ps N/A
ON Voltage Level >10VDC >10VDC
OFF Voltage Level <2.0VDC <2.0VDC
Input Impedance 1.8kQ@12-24VDC 28kQ @12 -24VDC
Minimum ON Current >5 mA >4 mA
Maximum OFF Current <0.5mA <0.5mA
OFF to ON Response <100 ps 2 — 8 ms, 4 ms typical
ON to OFF Response <100 ps 2 -8 ms, 4 ms typical
Status Indicators Logic side Logic side
Commons 4 channels / common x 2 banks

AC Output Specifications

Output Voltage Range (Min. -

Max.) 15-264 VAC, 47 - 63 Hz

Operating Voltage

17 - 240 VAG, 47 - 63 Hz

On Voltage Drop

1.5 VAC @> 50mA, 4 VAC @< 50mA

Max Current

0.5 A/point, 1.5 A/common

Max leakage current

<4 mA @ 264 VAC, 60Hz

Max inrush current

10 Afor 10 ms

Minimum Load 10 mA
OFF to ON Response 1ms
ON to OFF Response 1 ms +1/2 cycle
Status Indicators Logic Side
Commons 3 channels / common x 2 banks
Fuses None (external recommended)
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D0-05DR-D I/0 Wiring Diagram

These micro PLCs feature eight DC inputs and six relay contact outputs. The following
diagram shows a typical field wiring example. The DC external power connection uses three
terminals at the left as shown.

12-24VDC, 10A ‘ X0 - X7: Input ‘ YO0 - Y5: Output

+|_|£0|x1|xﬂx4|xe|£2|v1|ls|Y5|

lcolc,]xo[x2]| c1] x5 | x7|vo| v2] v4] c3

EPODPBDDDDD
Cescosenes

N l@ H I L{Q/J

/T

12-24VDC — = 1212181 CI2I21S [Le[i][i][i][‘q%] AC or DC
- Suppl
L LT 1119 e
Power Input Input Point Wiring Output Point Wiring
Wiring
T T T T T I RV

Optical
Isolator

E

Common

— Optical
© Isolator
Input
To LED . L To LED
‘

Equivalent Circuit, High-speed Equivalent Circuit, Standard Equivalent Circuit,
Input (X0-X2) Input (X3-X7) Standard Output

The eight DC input channels use terminals in the middle of the
poinis connector. Inputs are organized into two banks of four. Each
6 2A |y, ys bank has an isolated common terminal, and may be wired as
] either sinking or sourcing inputs. The wiring example above
shows all commons connected together, but separate supplies and
. common circuits may be used. The equivalent circuit for

0 T T T T . . . . —
0 0 ;0 o 50 e standard inputs is shown above, and the high-speed input circuit

32 50 68 86 104 122 131°C

Ambient Temperature ( *C/°F) iS ShOWn abOVe left.

The six output channels use terminals on the right side of the
connector. Outputs are organized into two banks of three
normally-open relay contacts. Each bank has a common
terminal. The wiring example above shows all commons
connected together, but separate supplies and common circuits
may be used. The equivalent output circuit shows one channel of

a typical bank. The relay contacts can switch AC or DC voltages.

Derating Chart for Relay Outputs
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DO0-05DR-D General Specifications

External Power Requirements

12 - 24 VDC, 20 W maximum,

Communication Port 1, 9600 baud (Fixed),
8 data bits, 1 stop bit, odd parity

K-Sequence (Slave), DirectNET (Slave), MODBUS (Slave)

Communication Port 2, 9600 baud (default),
8 data bits, 1 stop bit, odd parity

K-Sequence (Slave), DirectNET (Master/Slave),
MODBUS (Master/Slave) Non-sequence/print

Programming cable type

D2-DSCBL

Operating Temperature

3210 131°F (0 10 55 C)

Storage Temperature

—410158° F (<2010 70 C)

Relative Humidity

5

to 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304
Terminal Type Removable
Wire Gauge One 16AWG or two 18AWG, 24AWG minimum
DC Input Specifications
Parameter High-Speed Inputs, X0 — X2 Standard DC Inputs X3 — X7
Min. - Max. Voltage Range 10.8 -26.4 VDC 10.8 —26.4 VDC
Operating Voltage Range 12 -24 VDG 12 -24 VDG
Peak Voltage 30 VDC (5 kHz maximum frequency) 30 VDG
Minimum Pulse Width 100 ps N/A
ON Voltage Level >10VDC >10VDC
OFF Voltage Level <2.0VDC <2.0VDC

Input Impedance

1.8kQ@12-24VDC

28kQ@12-24VDC

Max. Input Current

6mA @12VDC ,13mA @24VDC

4mA @12VDC, 8.5mA @24VDC

Minimum ON Current >5 mA >4 mA
Maximum OFF Current <0.5mA <0.5mA
OFF to ON Response <100 ps 2 -8 ms, 4 ms typical
ON to OFF Response <100 ps 2 -8 ms, 4 ms typical
Status Indicators Logic side Logic side
Commons 4 channels / common x 2 banks

Relay Output Specifications

Output Voltage Range (Min. - Max.) 5-264 VAC (47 -63 Hz), 5 - 30 VDC
Operating Voltage 6 -240 VAC (47 -63 Hz), 6 - 27 VDC
Output Current 2A/point 6A/common

Maximum Voltage

264 VAC, 30 VDC

Max leakage current

0.1 mA @264 VAC

Smallest Recommended Load 5mA
OFF to ON Response <15 ms
ON to OFF Response <10 ms
Status Indicators Logic Side
Commons 3 channels/common x 2 banks
Fuses None (external recommended)
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D0-05DD-D I/0 Wiring Diagram

These micro PLCs feature eight DC inputs and six DC outputs. The following diagram

shows a typical field wiring example. The DC external power connection uses four terminals

at the left as shown.

12-24VDC, 10A ‘ X0 - X7: Input ‘ YO - Y5: Output
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Power Input
Wiring

Optical
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Common

To LED

Equivalent Circuit, High
Speed Input (X0-X2)

24VDC | Optical
Isolator
OUTPUT

Equivalent Circuit,
Standard Output (Y2-Y5)

Points

. 1A

YO -Y5

0 T T T T
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°C

Ambient Temperature (“C/°F)

Derating Chart for DC Qutputs

5 Optical
Input Isolator L
o
+ ‘ <

- |
T Common
&

Input Point Output Point
Wiring Wiring
Ry Ime:amdlmircmrij
- T T T WAV o—ot
24VDC | Optical

Isolator

OUTPUT

AA
WV

-
Equivalent Circuit, Standard Equivalent Circuit, Pulse
Input (X3-X7) Output (Y0-Y1)

The eight DC input channels use terminals in the middle of the
connector. Inputs are organized into two banks of four. Each bank
has an isolated common terminal, and may be wired as either
sinking or sourcing inputs. The wiring example above shows all
commons connected together, but separate supplies and common
circuits may be used. The equivalent circuit for standard inputs is
shown above, and the high-speed input circuit is shown above left.

The six current sinking DC output channels use terminals on the
right side of the connector. All outputs actually share the same
electrical common. Note the requirement for external power on the
end (right-most) terminal. The equivalent output circuit shows one
channel of the bank of six.
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D0-05DD-D General Specifications

External Power Requirements

12 — 24 VDC, 20 W maximum,

Communication Port 1, 9600 baud (Fixed),
8 data bits, 1 stop bit, odd parity

K-Sequence (Slave), DirectNET (Slave),
MODBUS (Slave)

Communication Port 2, 9600 baud (default),
8 data bits, 1 stop bit, odd parity

K-Sequence (Slave), DirectNET (Master/Slave),
MODBUS (Master/Slave) Non-sequence/print

Programming cable type

D2-DSCBL

Operating Temperature

3210 131° F (010 55 C)

Storage Temperature -4 10 158° F (-20 to 70 C)
Relative Humidity 5 t0 95% (non-condensing)
Environmental air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA ICS3-304
Terminal Type Removable
Wire Gauge One 16AWG or two 18AWG, 24AWG minimum
DC Input Specifications
Parameter High-Speed Inputs, X0 — X2 Standard DC Inputs X3 — X7
Min. - Max. Voltage Range 10.8-26.4 VDC 10.8-26.4 VDC
Operating Voltage Range 12 -24VDC 12 -24VDC
Peak Voltage 30 VDC (5 kHz maximum frequency) 30 VDC
Minimum Pulse Width 100 us N/A
ON Voltage Level >9.0 VDC >9.0VDC
OFF Voltage Level <2.0VDC <2.0VDC
Max. Input Current 6mA @12VDC, 13mA @24VDC 4mA @12VDC, 8.5mA @24VDC
Input Impedance 1.8kQ@12-24VDC 28kQ@12-24VDC
Minimum ON Current >5 mA >4 mA
Maximum OFF Current <0.5mA <0.5mA
OFF to ON Response <100 ys 2 —8 ms, 4 ms typical
ON to OFF Response <100 ps 2 —8 ms, 4 ms typical
Status Indicators Logic side Logic side
Commons 4 channels / common x 2 banks
DC Output Specifications
Parameter Pulse Outputs, YO - Y1 Standard Outputs, Y3 - Y5
Min. - Max. Voltage Range 5-30VDC 5-30VDC
Operating Voltage 6-27\VDC 6-27\VDC
Peak Voltage <50 VDG (7 kHz max. frequency) <50 VDG
On Voltage Drop 03VDC@1A 03VDC@1A
Max Current (resistive) 0.5 A/pt., 1A/pt. as standard pt. 1.0 A/point
Max leakage current 15 pA @ 30 VDC 15 pA @ 30 VDC
Max inrush current 2 Afor 100 ms 2 Afor 100 ms
External DC power required 20 - 28 VDC Max 150mA 20 - 28 VDC Max 150mA
OFF to ON Response <10 ps <10 ps
ON to OFF Response <30 ps <60 ps
Status Indicators Logic Side Logic Side
Commons 6 channels / common x 1 bank
Fuses None (external recommended)
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Glossary of Specification Terms

Discrete Input

One of eight input connections to the PLC which converts an electrical signal from a field
device to a binary status (off or on), which is read by the internal CPU each PLC scan.

Discrete Output

One of six output connections from the PLC which converts an internal ladder program
result (0 or 1) to turn On or Off an output switching device. This enables the program to
turn on and off large field loads.

I/0 Common

A connection in the input or output terminals which is shared by multiple I/O circuits. It
usually is in the return path to the power supply of the I/O circuit.

Input Voltage Range

The operating voltage range of the input circuit.

Maximum Voltage

Maximum voltage allowed for the input circuit.

ON Voltage Level

The minimum voltage level at which the input point will turn ON.

OFF Voltage Level

The maximum voltage level at which the input point will turn OFE

Input Impedance
Input impedance can be used to calculate input current for a particular operating voltage.

Input Current
Typical operating current for an active (ON) input.

Minimum ON Current
The minimum current for the input circuit to operate reliably in the ON state.

Maximum OFF Current
The maximum current for the input circuit to operate reliably in the OFF state.

OFF to ON Response

The time the module requires to process an OFF to ON state transition.

ON to OFF Response

The time the module requires to process an ON to OFF state transition.

Status Indicators

The LEDs that indicate the ON/OFF status of an input or output point. All LEDs on DL05

Micro PLCs are electrically located on the logic side of the input or output circuit.
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Chapter 3: CPU Specifications and Operation

Introduction

The Central Processing Unit (CPU) is the heart of the Micro PLC. Almost all PLC
operations are controlled by the CPU, so it is important that it is set up correctly. This
chapter provides the information needed to understand:

* Steps required to set up the CPU
* Operation of ladder programs

* Organization of Variable Memory

To Programming Device
or Operator Interface

DLO5 !
PLC
CPU 2 Comm.
Ports
Main
Power
Supply
Input Circuit Output Circuit
Power | |/ v

Input 8 Discrete Inputs Commons 6 Discrete Outputs Commons

NOTE: The High-Speed 1/O function (HSIO) consists of dedicated but configurable hardware in the DLO5.
It is not considered part of the CPU, because it does not execute the ladder program. For more on HSIO
operation, see Appendix E.

DL05 CPU Features

The DLO5 Micro PLC which has 6K words of memory comprised of 2K of ladder memory
and 4K words of V-memory (data registers). Program storage is in the FLASH memory which
is a part of the CPU board in the PLC. In addition, there is RAM with the CPU which will
store system parameters, V-memory, and other data which is not in the application program.
The RAM is backed up by a “super-capacitor”, storing the data for several hours in the event
of a power outage. The capacitor automatically charges during powered operation of the PLC.

The DLO5 supports fixed I/O which includes eight discrete input points and six output
points. If more than the fourteen fixed I/O points are needed, select an /O module for your
application from the DL05/06 Option Modules User Manual. This module will plug into the

expansion slot.

Over 120 different instructions are available for program development as well as extensive
internal diagnostics that can be monitored from the application program or from an operator
interface. Chapters 5, 6, and 7 provide detailed descriptions of the instructions.

The DLO5 provides two built-in RS232C communication ports, so you can easily connect a
handheld programmer, operator interface, or a personal computer without needing any
additional hardware.
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CPU Specifications
Specifications

Feature DL05
Total Program memory (words) 6K
Ladder memory (words) 2048
Total V-memory (words) 4096
User V-memory (words) 3968
Non-volatile V-Memory (words) 128
Contact execution (boolean) 2.0us
Typical scan (1k boolean) 2.7-3.2ms
RLL Ladder Style Programming Yes
RLL and RLLPLUS Programming Yes
Run Time Edits Yes
Supports Overrides Yes
Scan Variable / fixed
Handheld programmer Yes
DirectSOFT 5 programming for Windows. Yes
Built-in communication ports (RS232C) Yes
FLASH Memory Standard on CPU
Local Discrete 1/0 points available 14
Local Analog input / output channels maximum None
High-Speed 1/0 (quad., pulse out, interrupt, pulse catch, etc.) Yes, 2
1/0 Point Density 8 inputs, 6 outputs
Number of instructions available (see Chapter 5 for details) 129
Control relays 512
Special relays (system defined) 512
Stages in RLLPLUS 256
Timers 128
Counters 128
Immediate I/0 Yes
Interrupt input (external/timed) Yes
Subroutines Yes
For/Next Loops Yes
Math Integer
Drum Sequencer Instruction Yes
Time of Day Clock/Calendar Only with the optional Memory Cartridge
Internal diagnostics Yes
Password security Yes
System error log No
User error log No

Battery backup

No (built=in super—cap
Yes, with memory cartridge
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CPU Hardware Setup

Communication Port Pinout Diagrams

Cables are available that allow you to quickly and easily connect a Handheld Programmer or a
personal computer to the DLO5 PLCs. However, if you need to build your own cables, use
the pinout information shown below. The DL05 PLCs require an RJ-12 phone plug to fit the
built-in jacks.

The Micro PLC has two built-in R§232C communication ports. Port 1 is generally used for
connecting to a D2-HPP, a PC with DirectSOFT 5, operator interface, MODBUS slave, or a

DireceNET slave. The baud rate is fixed at 9600 baud for port 1. Port 2 can be used to
connect to a D2-HPP, DirectSOFT 5, operator interface, MODBUS master/slave, or a

DirectNET master/slave. Port 2 has a range of speeds from 300 baud to 38.4K baud.

NOTE: The 5V pins are rated at 200mA maximum, primarily for use with some operator interface units.

] Port 1 Pin Descriptions Port 2 Pin Descriptions
1 oV Power (-) connection (GND) 1 ov Power (-) connection (GND)
2 5V Power (+) connection 2 5V Power (+) connection
3 RXD Receive Data (RS232C) 3 RXD Receive Data (RS232C)
[ ] 4 TXD  Transmit Data (RS232C 4 TXD  Transmit Data (RS232C
6-pin Female Z g\\; Eower E+)) conectlt(?n GND) Z ROTVS Eeques(t t)o Send o (GRD)
Modular Connector ower () connection ower (=) connection
1 = = J
RUN STOP
PORT 1 PORT 2\\ [ ! !
I~ 1 I
\
Q [—]

|

Top View

PORT 1

H

Communication Port 1

Communication Port 2

Com 1 Connects to HPP, Direct SOFT32,

operator interfaces, etc.

6-pin, R5232C

9600 Baud (Fixed)

Parity - odd (default)

Station address 1 (fixed)

8 data bits

1 start, 1 stop bit

Asynchronous, Half-duplex, DTE

Protocol: (Auto-Select)
K sequence (Slave only)
DirectNET (Slave only)
MODBUS (Slave only)

Com 2 Connects to HPP, Direct SOFT32,

operator interfaces, etc.

6-pin, RS5232C

Communication speed (baud)
300, 600, 1200, 2400, 4800,
9600, 19200, 38400

Parity - odd (default), even, none

Station address 1 (default)

8 data bits

1 start, 1 stop bit

Asynchronous, Half-duplex, DTE

Protocol: (Auto-Select)
K sequence (Slave only)
DirectNET (Master/Slave)
MODBUS (Master/Slave)
Non-sequence/Print

PORT 2
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Connecting the Programming Devices
If you're using a Personal Computer with the DirectSOFT 5 programming package, you can
connect the computer to either of the DL05’s programming ports. For an engineering office
environment (typical during program development), this is the preferred method of
programming,.

se cable part no.
D2-DSCBL

The Handheld programmer is connected to the CPU with a handheld programmer cable.
This device can be used for maintaining existing installations or making small program
changes whenever a PC is not available. The handheld programmer is shipped with a cable,
which is approximately 6.5 feet (200 cm) long,.

o [ (cable comes with HPP)

For replacement
cable, use part #
DV-1000CBL

CPU Setup Information

Even if you have years of experience using PLCs, there are a few things you need to do before
you can start entering programs. This section includes some basic things, such as changing

the CPU mode, but it also includes some things that you may never have to use. Here’s a brief
list of the items that are discussed. Selecting and Changing the CPU Modes

* Using Auxiliary Functions

* Clearing the program (and other memory areas)
* How to initialize system memory

e Setting retentive memory ranges

The following paragraphs provide the setup information necessary to get the CPU ready for
programming. They include setup instructions for either type of programming device you are
using. The D2-HPP Handheld Programmer Manual provides the Handheld keystrokes
required to perform all of these operations. The DirectSOFT 5 Programming Software User
Manual provides a description of the menus and keystrokes required to perform the setup
procedures.
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[
Mode Switch
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Qimt TC::J : Status
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95 - 240V N
30VA 50 - 60 Hz
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Status Indicators

The status indicator LEDs on the CPU front panels have specific functions which can help in
programming and troubleshooting.

Indicator Status Meaning
ON Power good
PWR OFF Power failure
ON CPU is in Run Mode
RUN OFF CPU is in Stop or program Mode
Blinking CPU is in upgrade Mode
CPU ON CPU self diagnostics error
OFF CPU self diagnostics good
™ ON Data is being transmitted by the CPU - Port 1
OFF No data is being transmitted by the CPU - Port 1
RX1 ON Data is being received by the CPU - Port 1
OFF No data is being received by the CPU - Port 1
™ ON Data is being transmitted by the CPU - Port 2
OFF No data is being transmitted by the CPU - Port 2
RX2 ON Data is being received by the CPU - Port 2
OFF No data is being received by the CPU - Port 2

Mode Switch Functions
The mode switch on the DL05 PLC provides positions for enabling and disabling program
changes in the CPU. Unless the mode switch is in the TERM position, RUN and STOP
mode changes will not be allowed by any interface device, (handheld programmer,
DirectSOFT 5 programing package or operator interface). Programs may be viewed or
monitored but no changes may be made. If the switch is in the TERM position and no
program password is in effect, all operating modes as well as program access will be allowed

Z_ through the connected programming or monitoring device.

— NOTE: If the DLO5 is switched to the RUN Mode without a program in the PLC, the PLC will produce a
FATAL ERROR which can be cleared by cycling power to the PLC.
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Changing Modes in the DL05 PLC

Modeswitch Position CPU Action
CPU is forced into the RUN mode if no errors are
RUN (Run Program) encountered. No changes are allowed by the attached

programming/monitoring device.

. PROGRAM and the TEST modes are available. Mode and
TERM (Terminal) RUN, program changes are allowed by the
programming/monitoring device.

STOP CPU is forced into the STOP mode. No changes are allowed
by the programming/monitoring device.

There are two ways to change the CPU mode. You can use the CPU mode switch to select
the operating mode, or you can place the mode switch in the TERM position and use a
programming device to change operating modes. With the switch in this position, the CPU
can be changed between Run and Program modes. You can use either DirectSOFT 5 or the
Handheld Programmer to change the CPU mode of operation. With DirectSOFT 5 use the
PLC menu option PLC > Mode or use the Mode button located on the

Online toolbar. With the Handheld Programmer, you use the MODE key. M:;L

[& DirectSOFT 5 Programming - dI06 example pid - [Ladder View] BEE
Fle Edt Search Yiew Toos |PLC Dehug Window Help -8 oooo
- 7
Y
Status Vil
7
N Kl ey ? I:|
o &A AR A
Ladder ¥ 4 x
X | memonc v | L \ew] o
b St up a F1-24D3D fegl Memory Map.., its and outputs will be: % MOD| /ﬁ
5. the raw data in hin:
E : -
i I Ch 1= V200 7y RPN | ouipul Ch. 2= V2011 = Oloooo =
o _FirstScan D g Q% O O O %
58P0 G = =
il
Ol T s ) kansz =S OIOIOI0 g
5
¢ o o = GIOOI0I0] |E
- Dataformat and no. of = =
$ Clear PLC Memory, hanels = q) O O O O g
2% Capy config data from PLC to Disk.. Format = D O O O O =
2y Copy config data From Disk o L. VT = O O O O =
—_— = '( ) =
PLC MODE = =
om0 =/ 00000 |2
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InPointer
vrT01

Mode of Operation at Power-up

A

The DL05 CPU will normally power-up in the mode that it was in just prior to the power
interruption. For example, if the CPU was in Program Mode when the power was
disconnected, the CPU will power-up in Program Mode (see warning note below).

WARNING: Once the super capacitor has discharged, the system may not power-up in the mode it
was in when this occurred. There is no way to determine which mode will be entered as the startup
mode. However, the PLC can power-up in either Run or Program Mode if the mode switch is in the
TERM position. Failure to adhere to this warning greatly increases the risk of unexpected equipment
startup.

The mode which the CPU will power-up in is also determined by the state of B7633.13. If
the bit is set and the Mode Switch is in the TERM position, then the CPU will power-up in
the state it was in at power-down.
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Auxiliary Functions
Many CPU setup tasks involve the use of Auxiliary (AUX) Functions. The AUX Functions
perform many different operations, ranging from clearing ladder memory, displaying the scan
time, copying programs to EEPROM in the handheld programmer, etc. They are divided into

categories that affect different system parameters. Appendix A provides a description of the
AUX functions.

n You can access the AUX Functions from DirectSOFT 5. or from the D2-HPP Handheld
Programmer. The manuals for those products provide step-by-step procedures for accessing
the AUX Functions. Some of these AUX Functions are designed specifically for the Handheld
Programmer setup, so they will not be needed (or available) with the DirectSOFT 5 package.
The following table shows a list of the Auxiliary functions for the Handheld Programmer.

AUX 2* — RLL Operations 5B HSIO Configuration
21 Check Program 5D Scan Control Setup
22 Change Reference AUX 6* — Handheld Programmer Configuration
23 Clear Ladder Range 61 Show Revision Numbers
24 Clear All Ladders 62 Beeper On / Off
AUX 3* — V-Memory Operations 65 Run Self Diagnostics
31 ‘ Clear V-Memory AUX 7* — EEPROM Operations
AUX 4* — 1/0 Configuration 7 Copy CPU memory to HPP EEPROM
41 \ Show I/0 Configuration 72 Write HPP EEPROM to CPU
AUX 5* — CPU Configuration 73 Compare CPU to HPP EEPROM
51 Modify Program Name 74 Blank Check (HPP EEPROM)
53 Display Scan Time 75 Erase HPP EEPROM
54 Initialize Scratchpad 76 Show EEPROM Type (CPU and HPP)
55 Set Watchdog Timer AUX 8* — Password Operations
56 Set Communication Port 2 81 Modify Password
57 Set Retentive Ranges 82 Unlock CPU
58 Test Operations 83 Lock CPU
59 Override Setup

Clearing an Existing Program
Before you enter a new program, be sure to always clear ladder memory. You can use AUX
Function 24 to clear the complete program.

You can also use other AUX functions to clear other memory areas.
* AUX 23 — Clear Ladder Range
* AUX 24 — Clear all Ladders
* AUX 31 — Clear V-Memory
Initializing System Memory
The DL0O5 Micro PLC maintain system parameters in a memory area often referred to as the
“scratchpad”. In some cases, you may make changes to the system setup that will be stored in
system memory. For example, if you specify a range of Control Relays (CRs) as retentive,

these changes are stored in system memory. AUX 54 resets the system memory to the default
values.
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WARNING: You may never have to use this feature unless you want to clear any setup information
that is stored in system memory. Usually, you’ll only need to initialize the system memory if you are
changing programs and the old program required a special system setup. You can usually load in new
programs without ever initializing system memory.

Remember, this AUX function will reset all system memory. If you have set special parameters such
as retentive ranges, etc. they will be erased when AUX 54 is used. Make sure you that you have

considered all ramifications of this operation before you select it. n

Setting Retentive Memory Ranges

The DLO5 PLCs provide certain ranges of retentive memory by default. The default ranges
are suitable for many applications, but you can change them if your application requires
additional retentive ranges or no retentive ranges at all. Appendix F has more information
pertaining to the different types of memory. The default settings are:

DL05
AT LA Default Range Available Range
Control Relays €400 - G777 C0-C777
V-memory V1400 - V7777 VO - V7777
Timers None by default T0-T177
Counters CT0-CT177 CT0-CT177
Stages None by default S0 - 8377

You can use AUX 57 to set the retentive ranges. Appendix A contains detailed information
about auxiliary functions. You can also set the retentive ranges by using Setup in DirectSOFT
5, PLC > Setup > Retentive Ranges.

WARNING: The DL05 PLCs do not have battery back-up (unless the memory cartridge,
DO0-01MG, is installed) The super capacitor will retain the values in the event of a power loss, but
® only for a short period of time, depending on conditions.

>
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Using a Password

A

The DL05 PLCs allow you to use a password to help minimize the risk of unauthorized
program and/or data changes. Once you enter a password you can “lock” the PLC against
access. Once the CPU is locked you must enter the password before you can use a
programming device to change any system parameters.

You can select an 8-digit numeric password. The Micro PLCs are shipped from the factory
with a password of 00000000. All zeros removes the password protection. If a password has
been entered into the CPU you cannot just enter all zeros to remove it. Once you enter the
correct password, you can change the password to all zeros to remove the password
protection.

WARNING: Make sure you remember your password. If you forget your password you will not be
able to access the CPU. The Micro PLC must be returned to the factory to have the password (along
with the ladder project) cleared from memory. It is the policy of AutomationDirect to require the
memory of the PLC to be cleared along with the password.

You can use the D2-HPP Handheld Programmer or —
DirectSOFT 5. to enter a password. The following llg
diagram shows how you can enter a password with the

DirectSOFT D2-HPP

Handheld Programmer.

Select AUX 81

Low | [en | | | [ ][] [owr] PASSWORD
00000000

Enter the new 8-digit password

¢ o PASSWORD
XXX XXXX

Press CLR to clear the display

There are three ways to lock the CPU once the password has been entered.
1. If the CPU power is disconnected, the CPU will be automatically locked against access.

2. If you enter the password with DirectSOFT 5, the CPU will be automatically locked against access
when you exit DirectSOFT 5.

3. Use AUX 83 to lock the CPU.

When you use DirectSOFT 5, you will be prompted for a password if the CPU has been
locked. If you use the Handheld Programmer, you have to use AUX 82 to unlock the CPU.
Once you enter AUX 82, you will be prompted to enter the password.
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CPU Operation

Achieving the proper control for your equipment or process requires a good understanding of
how DL05 CPUs control all aspects of system operation. There are four main areas to
understand before you create your application program:

* CPU Operating System — the CPU manages all aspects of system control. A quick overview of all
the steps is provided in the next section.

* CPU Operating Modes — The two primary modes of operation are Program Mode and Run
Mode.

* CPU Timing — The two important areas we discuss are the I/O response time and the CPU scan
time.

e CPU Memory Map — DL05 CPUs offer a wide variety of resources, such as timers, counters,
inputs, etc. The memory map section shows the organization and availability of these data types.

CPU Operating System

At powerup, the CPU initializes the internal electronic
hardware. Memory initialization starts with examining the
retentive memory settings. In general, the content of

Initialize hardware
[

. . R Initialize various memory
retentive memory is preserved, and non-retentive memory based on retentive
is initialized to zero (unless otherwise specified). configuration

After the one-time powerup tasks, the CPU begins the
cyclical scan activity. The flowchart to the right shows Update input
how the tasks differ, based on the CPU mode and the - ' -
existence of any errors. The “scan time” is defined as the Service peripheral
average time around the task loop. Note that the CPU is | -

always reading the inputs, even during program mode. ‘ Update Special Relays

This allows programming tools to monitor input status at
any time. S @

The outputs are only updated in Run mode. In program RUN
mode, they are in the off state.

Execute program

Error detection has two levels. Non-fatal errors are '
reported, but the CPU remains in its current mode. If a Update output
fatal error occurs, the CPU is forced into program mode
and the outputs go off.

Do diagnostics

ES

Ze
O
<

Report error, set flag
register, turn on LED

N
Fatal error

YES

‘ Force CPU into ‘
PGM mode
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Program Mode

In Program Mode, the CPU does not execute the
application program or update the output points.
The primary use for Program Mode is to enter or
change an application program. You also use
program mode to set up the CPU parameters, such
as HSIO features, retentive memory areas, etc.

You can use a programming device, such as a PC
with DirectSOFT 5 Programming Software or the
D2-HPP Handheld programmer to place the CPU

in Program Mode.

Run Mode

In Run Mode, the CPU executes the application
program and updates the I/O system. You can
perform many operations during Run Mode. Some
of these include:

* Monitor and change I/O point status
* Update timer/counter preset values
* Update Variable memory locations

Run Mode operation can be divided into several key
areas. For the vast majority of applications, some of
these execution segments are more important than
others. For example, you need to understand how
the CPU updates the I/O points, handles forcing
operations, and solves the application program. The
remaining segments are not that important for most
applications.

You can use DirectSOFT 5 or the D2-HPP
Handheld Programmer to place the CPU in Run
Mode.

You can also edit the program during Run Mode.
The Run Mode Edits are not “bumpless” to the
outputs. Instead, the CPU maintains the outputs in
their last state while it accepts the new program
information. If an error is found in the new
program, then the CPU will turn all the outputs off
and enter the Program Mode. This feature is
discussed in more detail in Chapter 9.

Normal Run mode scan

| Read Inputs |

v

| Service Peripherals |

v

| Update Special Relays |

v

| Solve the Application Program |

| Write Outputs |

v

| Diagnostics |

N

WARNING: Only authorized personnel fully familiar with all aspects of the application should
make changes to the program. Changes during Run Mode become effective immediately. Make sure
you thoroughly consider the impact of any changes to minimize the risk of personal injury or

damage to equipment.
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Read Inputs
The CPU reads the status of all inputs, then stores it in the image register. Input image
register locations are designated with an X followed by a memory location. Image register data
is used by the CPU when it solves the application program.

scan time is measured in milliseconds. If you have an application that cannot wait until the
next I/O update, you can use Immediate Instructions. These do not use the status of the
input image register to solve the application program. The Immediate instructions
immediately read the input status directly from the I/O modules. However, this lengthens the
program scan since the CPU has to read the I/O point status again. A complete list of the
Immediate instructions is included in Chapter 5.

Of course, an input may change after the CPU has just read the inputs. Generally, the CPU u

Service Peripherals and Force I/0
After the CPU reads the inputs from the input modules, it reads any attached peripheral
devices. This is primarily a communications service for any attached devices. For example, it
would read a programming device to see if any input, output, or other memory type status
needs to be modified. There are two basic types of forcing available with the DL05 CPUs.

* Forcing from a peripheral — not a permanent force, good only for one scan

* Bit Override — holds the I/O point (or other bit) in the current state. Valid bits are X, Y, C, T, CT,
and S. (These memory types are discussed in more detail later in this chapter).

Regular Forcing — This type of forcing can temporarily change the status of a discrete bit.
For example, you may want to force an input on, even though it is really off. This allows you
to change the point status that was stored in the image register. This value will be valid until
the image register location is written to during the next scan. This is primarily useful during
testing situations when you need to force a bit on to trigger another event.

Bit Override — Bit override can be enabled on a point-by-point basis by using AUX 59 from
the Handheld Programmer or, by using the Data View option within DirectSOFT 5. Bit
override basically disables any changes to the discrete point by the CPU. For example, if you
enable bit override for X1, and X1 is off at the time, then the CPU will not change the state
of X1. This means that even if X1 comes on, the CPU will not acknowledge the change. So, if
you used X1 in the program, it would always be evaluated as “off” in this case. Of course, if
X1 was on when the bit override was enabled, then X1 would always be evaluated as “on”.

There is an advantage available when you use the bit override feature. The regular forcing is
not disabled because the bit override is enabled. For example, if you enabled the Bit Override
for YO and it was off at the time, then the CPU would not change the state of YO. However,
you can still use a programming device to change the status. Now, if you use the
programming device to force YO on, it will remain on and the CPU will not change the state
of YO. If you then force YO off, the CPU will maintain YO as off. The CPU will never update
the point with the results from the application program or from the I/O update until the bit
override is removed. The following diagram shows a brief overview of the bit override feature.
Notice the CPU does not update the Image Register when bit override is enabled.
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Input Update In}%}ate
\ X128 .. | x2 | X1 | X0
. . OFf [ ... [ oN| oN[oOFF
Bit Override OFF Force from vize] .. [ Y2 [ vi [ vo Force from Bit Override ON
Programmer [ T lOfEl .. 1 ON| ON[OFF Programmer
77l . o lalco
/ off | ... | onoFF [ oFF
Resul_t of Program Image Register (example) Result%ram
Solution Solutio

WARNING: Only authorized personnel fully familiar with all aspects of the application should
make changes to the program. Make sure you thoroughly consider the impact of any changes to
minimize the risk of personal injury or damage to equipment.

Update Special Relays and Special Registers
There are dedicated V-memory locations that contain Special Relays and other dedicated
register information. This portion of the execution cycle makes sure these locations get
updated on every scan. Also, there are several different Special Relays, such as diagnostic
relays, etc., that are also updated during this segment.

Solve Application Program
The CPU evaluates each instruction in the application
program during this segment of the scan cycle. The
instructions define the relationship between the input
conditions and the desired output response. The CPU
uses the output image register area to store the status of
the desired action for the outputs. Output image register
locations are designated with a Y followed by a memory
location. The actual outputs are updated during the write

Normal Run mode scan

outputs segment of the scan cycle. There are immediate Y \
output instructions available that will update the output | Read Inputs |
points immediately instead of waiting until the write v

output segment. A complete list of the Immediate [ serviee P(i”pherals |
instructions is provided in Chapter 5. [ Update Special Relays |
The internal control relays (C), the stages (S), and the v

variable memory (V) are also updated in this segment. | Solve the Application Program |

You may recall that you can force various types of points | Wiite Outputs |
in the system. (This was discussed earlier in this chapter.) 7

If any I/O points or memory data have been forced, the |
output image register also contains this information.

Diagnostics ‘
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Write Outputs
Once the application program has solved the instruction logic and constructed the output
image register, the CPU writes the contents of the output image register to the corresponding
output points. Remember, the CPU also made sure that any forcing operation changes were
stored in the output image register, so the forced points get updated with the status specified

earlier. n
Diagnostics

During this part of the scan, the CPU performs all system diagnostics and other tasks such as
calculating the scan time and resetting the watchdog timer. There are many different error
conditions that are automatically detected and reported by the DL05 PLCs. Appendix B
contains a listing of the various error codes.

Probably one of the more important things that occurs during this segment is the scan time
calculation and watchdog timer control. The DLO5 CPU has a “watchdog” timer that stores
the maximum time allowed for the CPU to complete the solve application segment of the
scan cycle. If this time is exceeded the CPU will enter the Program Mode and turn off all
outputs. The default value set from the factory is 200 ms. An error is automatically reported.
For example, the Handheld Programmer would display the following message “E003 S/W
TIMEOUT” when the scan overrun occurs.

You can use AUX 53 to view the minimum, maximum, and current scan time. Use AUX 55
to increase or decrease the watchdog timer value.

1/0 Response Time

Is Timing Important for Your Application?

I/O response time is the amount of time required for the control system to sense a change in
an input point and update a corresponding output point. In the majority of applications, the
CPU performs this task in such a short period of time that you may never have to concern
yourself with the aspects of system timing. However, some applications do require extremely
fast update times. In these cases, you may need to know how to determine the amount of
time spent during the various segments of operation.

There are four things that can affect the I/O response time.
* The point in the scan cycle when the field input changes states
* Input Off to On delay time
* CPU scan time
* Output Off to On delay time

The next paragraphs show how these items interact to affect the response time.

Normal Minimum I/O Response
The I/O response time is shortest when the input changes just before the Read Inputs portion
of the execution cycle. In this case the input status is read, the application program is solved,
and the output point gets updated. The following diagram shows an example of the timing
for this situation.
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[
Scan
Solve Solve Solve Solve
Scan Program Program Program Program
\ Read Write /
‘ ‘ Inputs Outputs ‘ ‘
| |
| | | |
Field Input | ] |
[ [
‘ ‘ ‘ CPU Reads ‘ ‘ CPU Writes
‘ | / Inputs l/f/ Outputs
Input
Off/On Delay {' " = I [
\ |
| | |
Output | | ||
Off/On Delay l || | =
\

fje—————— /O Response Time ————»
\ \

In this case, you can calculate the response time by simply adding the following items:
Input Delay + Scan Time + Output Delay = Response Time
Normal Maximum I/O Response

The I/O response time is longest when the input changes just after the Read Inputs portion
of the execution cycle. In this case the new input status is not read until the following scan.

Scan
Solve Solve Solve Solve
Scan Program Program Program Program
\ Read Write /
Inputs Outputs

\
\
|
Field Input |
N
\
\

|| ||
|| ||
| | | |
[ [
[ [
‘ ‘ ‘ CPU Reads ‘ ‘ CPU Writes
| t: Output:
input | |y P |y o
Off/On Delay } - ‘ " : : : :
| [ [ [
Output ‘ [ [ [
Off/On Delay l | | | | |
\ \
‘% I/0 Response Time >
\

The following diagram shows an example of the timing for this situation.

In this case, you can calculate the response time by simply adding the following items:

Input Delay +(2 x Scan Time) + Output Delay = Response Time
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Improving Response Time
There are a few things you can do the help improve throughput.
* You can choose instructions with faster execution times

* You can use immediate I/O instructions (which update the I/O points during the program
execution)

* You can use the HSIO Mode 50 Pulse Catch features designed to operate in high-speed
environments. See Appendix E for details on using this feature.

* Change Mode 60 filter to 0 msec for X0, X1, X2 and X3.
Of these four things the Immediate I/O instructions are probably the most important and

most useful. The following example shows how an immediate input instruction and
immediate output instruction would affect the response time.

Scan
Solve Solve Solve Solve
Scan Program Program Program Program
Normal ‘ Read / ‘ ‘ \ Write Normal
Read ‘ | Input ‘ ‘ Output ‘ ‘ Write ‘ ‘
Input ‘ ‘ Immediate ‘ ‘ Immediate ‘ ‘ Outputs ‘ ‘
| | \ | | | | |
Field Input [ | | [
[ [ [
I \ \ I
Input | L | L |
Off/On Delay } ) > [ [
\ \ I
| \ \ |
Output | | .
Off/On Delay | | ||
[
\

l«=— /O Response Time = —»

In this case, you can calculate the response time by simply adding the following items.

Input Delay + Instruction Execution Time + Output Delay = Response Time

The instruction execution time would be calculated by adding the time for the immediate
input instruction, the immediate output instruction, and any other instructions in between
the two.

p— NOTE: Even though the immediate instruction reads the most current status from 1/O, it only uses the results
pr— to solve that one instruction. It does not use the new status to update the image register. Therefore, any

regular instructions that follow will still use the image register values. Any immediate instructions that follow
will access the 1/O again to update the status.
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CPU Scan Time Considerations

The scan time covers all the cyclical tasks that are
performed by the operating system. You can use
DirectSOFT 5 or the Handheld Programmer to display Initialize hardware

the minimum, maximum, and current scan times that I

have occurred since the previous Program Mode to Run Initialize various memory
.. .. . . based on retentive
Mode transition. This information can be very important configuration
when evaluating the performance of a system. As we've H

shown previously there are several segments that makcf up Update input
the scan cycle. Each of these segments requires a certain I
amount of time to complete. Of all the segments, the Service peripheral
following are the most important. [

* Input Update ’ Update Special Relays

* Peripheral Service
* Program Execution
* Output Update

. . Execute program
* Timed Interrupt Execution I

f

Update output

The only one you really have the most control over is the
amount of time it takes to execute the application
program. This is because different instructions take

Do diagnostics

different amounts of time to execute. So, if you think you
need a faster scan, then you can try to choose faster
instructions.
Your choice of I/O type and peripheral devices can also

. . Report error, set flag
affect the scan time. However, these things are usually register, turn on LED
dictated by the application.
The following paragraphs provide some general
information on how much time some of the segments

can require. ’ Force CPU into ‘
PGM mode

i

Reading Inputs
The time required during each scan to read the input status is 40 ps. Don’t confuse this with
the I/0O response time that was discussed earlier.

Writing Outputs
The time required to write the output status is 629 ps. Don't confuse this with the I/O
response time that was discussed earlier.
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Application Program Execution

The CPU processes the program from address 0 to the END instruction. The CPU executes
the program left to right and top to bottom. As each rung is evaluated the appropriate image
register or memory location is updated. The time required to solve the application program
depends on the type and number of instructions used, and the amount of execution overhead.

Just add the execution times for all the instructions in your program to determine to total
execution time. Appendix C provides a complete list of the instruction execution times for the
DLO05 Micro PLC. For example, the execution time for running the program shown below is
calculated as follows:

Instruction Time

X0 X1 YO
STR X0 2.0 ys | | LA (out)
ORCO 1.6 us
ANDN X1 1.6 us co
OuUT YO 6.8 s I
STRN C100 2.3 us
LD K10 427 us ‘T/OO D
STRN C101 2.3 us ! K10
OUT V2002 16.6 s c1o1
STRN C102 2.3 us e ouTt
LD K50 42.7 us V2002
STRN C103 2.3 us C102 )
OUT V2006 16.6 us LA K50
STR X5 2.0 us
ANDN X10 1.6 us c103 BUT
OuUT Y3 6.8 us [ V2006
END 24.0 us

X5 X10 3
SUBTOTAL 174.2 ps | 1 (ouT)
Overhead DL05 (EnD)
Minimum 0.66 ps

Maximum 2.5 pus

TOTAL TIME = (Program execution time + Overhead) x 1.1

The program above takes only 174.2 ps to execute during each scan. The DL05 spends

0.1 ms, on internal timed interrupt management, for every 1.0 ms of instruction time. The
total scan time is calculated by adding the program execution time to the overhead (shown
above) and multiplying the result (ms) by 1.1. “Overhead” includes all other housekeeping
and diagnostic tasks. The scan time will vary slightly from one scan to the next, because of
fluctuation in overhead tasks.

Program Control Instructions — the DLO5 PLCs have an interrupt routine feature that
changes the way a program executes. Since this instruction interrupts normal program flow, it
will have an effect on the program execution time. For example, a timed interrupt routine
with a 10.0 ms period interrupts the main program execution (before the END statement)
every 10.0 ms, so the CPU can execute the interrupt routine. Chapter 5 provides detailed
information on interrupts.
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PLC Numbering Systems

If you are a new PLC user or are using AutomationDirect
PLC:s for the first time, please take a moment to study how
our PLCs use numbers. You'll find that each PLC
manufacturer has their own conventions on the use of
numbers in their PLCs. We want to take just a moment to

familiarize you with how numbers are used in

AutomationDirect PLCs. The information you learn here

applies to all of our PLCs.

octal binary
1482 BCD ¢
¢ 2 3 o402 !¢
A9 g1a28  ASCII
1001011011 hexadecimal
177 5 1011
decimal :
72B 2
-300124 ¢

As any good computer does, PLCs store and manipulate numbers in binary form: just ones
and zeros. So why do we have to deal with numbers in so many different forms? Numbers
have meaning, and some representations are more convenient than others for particular
purposes. Sometimes we use numbers to represent a size or amount of something. Other
numbers refer to locations or addresses, or to time. In science we attach engineering units to
numbers to give a particular meaning (see Appendix I for numbering system details).

PLC Resources

PLCs offer a fixed amount of resources, depending on the model and configuration. We use
the word “resources” to include variable memory (V-memory), I/O points, timers, counters,
etc. Most modular PLCs allow you to add I/O points in groups of eight. In fact, all the

resources of our PLCs are counted in octal. It’s easier for computers to count in groups of

eight than ten, because eight is an even power of 2.

Octal means simply counting in groups of eight

things at a time. In the figure to the right, there are
eight circles. The quantity in decimal is “8”, but in
octal it is “10” (8 and 9 are not valid in octal). In

Octal

Decimal 1

23456 738

123456 7 10

octal, “10” means 1 group of 8 plus 0 (no individuals).

In the figure below, we have two groups of eight circles. Counting in octal we have “20”
items, meaning 2 groups of eight, plus 0 individuals Don’t say “twenty”, say “two—zero octal”.
This makes a clear distinction between number systems.

Decimal

Octal

1

1

2 3 4 5 6 7 8

2 3 4 5 6 7 10

9 10

11 12 13 1415 16 17 20

11 12 13 14 15 16

After counting PLC resources, it is time to access PLC resources (there is a difference). The
CPU instruction set accesses resources of the PLC using octal addresses. Octal addresses are
the same as octal quantities, except they start counting at zero. The number zero is significant
to a computer, so we don't skip it.

X=0

1.2 3 4 5 6 7

Our circles are in an array of square containers to
the right. To access a resource, our PLC instruction
will address its location using the octal references
shown. If these were counters, “CT14” would

1

access the black circle location. 2 X

X

X [ )
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|
V—memory V-memory address V-memory data
Variable memory (called V-memory) (octal MSB (binary) LSB
stores data for the ladder program V2017 [of1]oJoft[1[1]ofofo[1][o[1][o[0[1]

and for configuration settings. V-memory locations and V-memory addresses are the same
thing, and are numbered in octal. For example, V2073 is a valid location, while V1983 is not

valid (“9” and “8” are not valid octal digits). n
Each V-memory location is one data word wide, meaning 16 bits. For configuration registers,

our manuals will show each bit of a V-memory word. The least significant bit (LSB) will be
on the right, and the most significant bit (MSB) on the left. We use the word “significant”,
referring to the relative binary weighting of the bits.

V-memory data is 16-bit binary, but we rarely program the data registers one bit at a time. We
use instructions or viewing tools that let us work with decimal, octal, and hexadecimal
numbers. All these are converted and stored as binary for us.

A frequently-asked question is “How do I tell if a number is octal, BCD, or hex”? The answer
is that we usually cannot tell just by looking at the data... but it does not really matter. What
matters is: the source or mechanism which writes data into a V-memory location and the
thing which later reads it must both use the same data type (i.e., octal, hex, binary, or
whatever). The V-memory location is just a storage box... that’s all. It does not convert or
move the data on its own.

Binary-Coded Decimal Numbers

Since humans naturally count in
decimal (10 fingers, 10 toes), we prefer | v-memory storage [0[ 1] 0] 0] [1]o[ o[ 1] [o[o[ 1] 1] [o[1]1]0]
to enter and view PLC data in decimal
as well. However, computers are more efficient in using pure binary numbers. A compromise
solution between the two is Binary-Coded Decimal (BCD) representation. A BCD digit
ranges from 0 to 9, and is stored as four binary bits (a nibble). This permits each V-memory
location to store four BCD digits, with a range of decimal numbers from 0000 to 9999.

BCD number 4 9 3 6

In a pure binary sense, a 16-bit word can represent numbers from 0 to 65535. In storing
BCD numbers, the range is reduced to only 0 to 9999. Many math instructions use Binary-
Coded Decimal (BCD) data, and DirectSOFT 5 and the handheld programmer allow us to
enter and view data in BCD.

Hexadecimal Numbers
Hexadecimal numbers are similar to BCD numbers, except they utilize all possible binary
values in each 4-bit digit. They are base-16 numbers so we need 16 different digits. To extend
our decimal digits 0 through 9, we use A through F as shown.

Decimal 01 2 3 45 6 7 8 910 11 1213 14 15
Hexadecimal 01T 23 45 6 7 89 AB CDTEF

A 4-digit hexadecimal number can represent all 65536 values in a V-memory word. The range
is from 0000 to FFFF (hex). PLCs often need this full range for sensor data, etc. Hexadecimal
is just a convenient way for humans to view full binary data.

Hexadecimal number A 7 F 4

V-memory storage | 1] 0] 1] o] [o[ 1] 1] 1] [1[1]1[1][o]1][0]0]
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Memory Map

With any PLC system, you generally have many different types of information to process.
This includes input device status, output device status, various timing elements, parts counts,
etc. It is important to understand how the system represents and stores the various types of
data. For example, you need to know how the system identifies input points, output points,

n data words, etc. The following paragraphs discuss the various memory types used in DLO05
Micro PLCs. A memory map overview for the
CPU follows the memory descriptions.

QOO TN

24205

ope

llizzzal

Octal Numbering System

All memory locations and resources are numbered
in Octal (base 8). For example, the diagram shows
how the octal numbering system works for the

discrete input points. Notice the octal system does

not contain any numbers with the digits 8 or 9. xo | x1 16z 1 1 1 Ixa 1 Txs | xe | [x7

Discrete and Word Locations

As you examine the different memory types, you'll Discrete — On or Off, 1 bit
notice two types of memory in the DL05, discrete X0

and word memory. Discrete memory is one bit

that can be either a 1 or a 0. Word memory is 4‘ ’7

referred to as V-memory (variable) and is a 16-bit

location normally used to manipulate _ _
data/numbers, store data/numbers, etc. Word Locations — 16 bits

Some information is automatically stored in lo][1]o]1]o]o]o]o]o]o]1]olo]1]0]1]
V-memory. For example, the timer current
values are stored in V-memory.

V-memory Locations for Discrete Memory Areas
The discrete memory area is for inputs, outputs, control relays, special relays, stages, timer
status bits and counter status bits. However, you can also access the bit data types as a V-
memory word. Each V-memory location contains 16 consecutive discrete locations. For
example, the following diagram shows how the X input points are mapped into V-memory
locations.

8 Discrete (X) Input Points

|x7 | x6 || x5 ]| xa||x3|[x2|[x1][x0]

LT

Bit#|15||14||13||12||11||1o|| 9 || 8 || 7 || 6 || 5 || 4 || 3 || 2 || 1 || o| V40400

These discrete memory areas and their corresponding V-memory ranges are listed in the
memory area table for DL05 Micro PLCs on the following pages.
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Input Points (X Data Type)
The discrete input points are noted by an X data ‘ 0 Yo
type. There are 8 discrete input points and 256 | (our)
discrete input addresses available with DL0O5
CPUgs. In this example, the output point YO will ‘

be turned on when input X0 energizes. n
Output Points (Y Data Type)

The discrete output points are noted by a Y data X1 Vi

type. There are 6 discrete outputs and 256 discrete | (out)

output addresses available with DL05 CPUs. In

this example, output point Y1 will be turned on
when input X1 energizes.

Control Relays (C Data Type)
Control relays are discrete bits normally used to %6 cs
control the user program. The control relays do | | ( OUT )
not represent a real world device, that is, they
cannot be physically tied to switches, output coi!s, - vio
etc. They are internal to the CPU. Because of this, I I ( ouT )
control relays can be programmed as discrete \_<

Y20

inputs or discrete outputs. These locations are used oUT )

in programming the discrete memory locations
(C) or the corresponding word location which
contains 16 consecutive discrete locations.

In this example, memory location C5 will energize
when input X6 turns on. The second rung shows a
simple example of how to use a control relay as an
input.

Timers and Timer Status Bits (T Data Type)
Timer status bits reflect the relationship between
the current value and the preset value of a specified
timer. The timer status bit will be on when the
current value is equal or greater than the preset X0 ™R =
value of a corresponding timer. L K30

When input X0 turns on, timer T'1 will start.
When the timer reaches the preset of 3 seconds

(K30) timer status contact T'1 turns on. When T'1 |T1| / SET )
turns on, output Y12 turns on. Turning off X0 \
resets the timer.
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Timer Current Values (V Data Type)

3-24 IDmﬂMmHLUmmeﬁmMMm

As mentioned earlier, some information is automatically X0
stored in V-memory. This is true for the current values I I TMRK1000 T
associated with timers. For example, VO holds the
current value for Timer 0, V1 holds the current value for
Timer 1, etc. Vi K30 Y2
. L . o |>| (our)
The primary reason for this is programming flexibility. 1=
The exzfmple shows‘hovsf you can use relaFional contacts Vi K50 V3
to monitor several time intervals from a single timer. IZI ( ouT )
V1| |K75 VTl |K1 00 Y4
(
> ouT
=] =1 (our)
Counters and Counter Status Bits (CT Data type)
Counter status bits that reflect the relationship between X0 oNT oE
the current value and the preset value of a specified | K10
counter. The counter status bit will be on when the X1
current value is equal to or greater than the preset value |
of a corresponding counter.
Each time contact X0 transitions from off to on, the C|T3|’ / (;(ST )
counter increments by one. (If X1 comes on, the counter L \
is reset to zero.) When the counter reaches the preset of
10 counts (K of 10) counter status contact CT3 turns
on. When CT3 turns on, output Y2 turns on.
Counter Current Values (V Data Type)
Just like the timers, the counter current values are also IXOI CNT T3
automatically stored in V-memory. For example, V1000 o K10
holds the current value for Counter CT0, V1001 holds X1
the current value for Counter CT1, etc. I I
The primary reason for this is programming flexibility. Vioos K1
The example shows how you can use relational contacts < | / OYST )
to monitor the counter values. 1=l \
V1OO3I IK3 Y3
(
= (our)
V1 003I |K5 V1 003| |K8 Y4
(
> ouT
=] =1 (ouT)
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Word Memory (V Data Type)

Word memory is referred to as V-memory (variable) and is a
16-bit location normally used to manipulate data/numbers,
store data/numbers, etc. Some information is automatically
stored in V-memory. For example, the timer current values

are stored in V memory. The example shows how a four-

digit BCD constant is loaded into the accumulator and then

stored in a V-memory location.

Stages (S Data type)

Stages are used in RLLPLUS programs to create a
structured program, similar to a flowchart. Each program
Stage denotes a program segment. When the program
segment, or Stage, is active, the logic within that segment
is executed. If the Stage is off, or inactive, the logic is not
executed and the CPU skips to the next active Stage. (See
Chapter 7 for a more detailed description of RLLPLUS
programming,.)

Each Stage also has a discrete status bit that can be used as
an input to indicate whether the Stage is active or
inactive. If the Stage is active, then the status bit is on. If
the Stage is inactive, then the status bit is off. This status
bit can also be turned on or off by other instructions,
such as the SET or RESET instructions. This allows you
to easily control stages throughout the program.

Special Relays (SP Data Type)

LD

K1345

ouT

V2000

Word Locations — 16 bits

[0]ofo[1]olo[1][1]0[1]ofo]o[1]0[1]

ISG

SG

Special relays are discrete memory locations with pre-defined
functionality. There are many different types of special relays.
For example, some aid in program development, others provide
system operating status information, etc. Appendix D provides

a complete listing of the special relays.

In this example, control relay C10 will energize for 50 ms and

de-energize for 50 ms because SP5 is a pre—defined relay that will

be on for 50 ms and off for 50 ms.

1 3 4 5
Ladder Representation
S0000 Wait for Start
Start , st
| (JmP)
X0
S500
L(JMP)
50001 Check for a Part
Part
Prz‘es?nt , S2
] (JvP)
X
Prgsagnt S6
LA (mP)
X1
$0002 Clamp the part
Clamp
(sET)
S400
Part
Lo‘ck‘ed / S3
| (JmP)
X2
|
[ (out)

SP4: 1 second clock
SP5: 100 ms clock
SP6: 50 ms clock
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DLOS5 System V-memory

System Parameters and Default Data Locations (V Data Type)

The DLO5 PLCs reserve several V-memory locations for storing system parameters or certain
types of system data. These memory locations store things like the error codes, High-Speed
I/O data, and other types of system setup information.

V-Sr‘r(:t;?ry Description of Contents Valu%es;?{gllzges
V2320-V2377  |The default location for multiple preset values for the High-Speed Counter N/A
\7620-V7627 Locations for DV-1000 operator interface parameters

V7620 |Sets the V-memory location that contains the value V0 - V2377
V7621 Sets the V-memory location that contains the message V0 - V2377
V7622 |Sets the total number (1 — 16) of V-memory locations to be displayed. 1-16

V7623 |Sets the V-memory location containing the numbers to be displayed. V0 - V2377
V7624 | Sets the V-memory location containing the character code to be displayed V0 - V2377

V-memory location for X, Y,

V7625 |Contains the function number that can be assigned to each key. or C points used

V7626 |Power-up operational mode. 0,1,2,12,3
V7627 |Change preset value. 0000 to 9999
Starting location for the multi-step presets for channel 1. The default value is
V7630 2320, which indicates the first value should be obtained from V2320. Since there | Default: V2320 Range:
are 24 presets available, the default range is V2320 — V2377. You can change the VO - V2320
starting point if necessary.
V7631-V7632  |Reserved N/A

Default: 0060

Lower Byte Range:
Range: 10 — Counter
20 — Quadrature

30 — Pulse Out
Sets the desired function code for the high speed counter, interrupt, pulse catch, |40 — Interrupt
V7633 pulse train, and input filter. 50 — Pulse Catch
Location can also be used to set the power-up in Run Mode option. 60 — Filtered discrete In.
Upper Byte Range:

Bits 8-12, 14, 15: Unused
Bit 13: Power—up in RUN,
if Mode Switch is in TERM

position.
V7634 - X0
V7635 - X1 Setup Registers for High-Speed 1/0 functions Default: 1006
V7636 - X2
V7637 Pulse/Direction Default: 0000
V7640-V7646  |Reserved N/A
Default: 0000
V7647 Timed Interrupt Range: 0003—-03E7h
(3-9999ms)
\'7650-V7654 Reserved N/A
V7655 Port 2: Setup for the protocol, time-out, and the response delay time. Default: 00EQ
\/7656 Port 2: Setup for the station number, baud rate, STOP bit, and parity. Default: 8501
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\I-erzt;?ry Description of Contents Valu%es;%lgltlges
V7657 Port 2: Setup completion code used to notify the completion of the parameter setup  |Default: 0A00
V7660 Scan control setup: Keeps the scan control mode Default: 0000
V7661 Setup timer over counter: Counts the times the actual scan time exceeds the user

setup time

V7662-V7717

Reserved

V7720-V7722

Locations for DV-1000 operator interface parameters

V7720 Titled Timer preset value pointer
V7721 Title Counter preset value pointer
V7722 HiByte-Titled Timer preset block size, LoByte-Titled Counter preset block size

V7723-V7750

Reserved

V7751

Fault Message Error Code — stores the 4-digit code used with the FAULT instruction
when the instruction is executed

V7752-\7754

Reserved

V7755 Error code — stores the fatal error code

V7756 Error code — stores the major error code

V7757 Error code — stores the minor error code

V'7760-V7762 Reserved

V7763 Program address where syntax error exists

V7764 Syntax error code

V7765 Scan — stores the total number of scan cycles that have occurred since the last
Program Mode to Run Mode transition

V7766 Contains the number of seconds on optional Memory Cartridge clock (00-59)

V7767 Contains the number of minutes on optional Memory Cartridge clock (00-59)

V7770 Contains the number of hours on optional Memory Cartridge clock (00-23)

V7771 Contains the day of week on optional Memory Cartridge (Mon., Tues., Wed., etc.)

V7772 Contains the numerical day of month on optional Memory Cartridge (01, 02, etc.)

V7773 Contains the numerical month on optional Memory Cartridge (01 to 12)

V7774 Contains the year on optional Memory Cartridge (00 to 99)

V7775 Scan — stores the current scan time (milliseconds)

V7776 Scan — stores the minimum scan time that has occurred since the last Program
Mode to Run Mode transition (milliseconds)

V7777 Scan — stores the maximum scan time that has occurred since the last Program

Mode to Run Mode transition (milliseconds)

N/A
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H
DL05 Memory Map Table
Discrete Memory | Word Memory _
Memory Type Reference Reference Decimal Symbol
(octal) (octal)
Input Points _ ) X0
n (8 noto) X0 — X377 V40400 - V40417 256 g
Qutput Points Y0 - Y377 V40500 — V40517 256 o
(See note) _( >_
Control Rel C0-C777 V40600 - V40637 512 co c0
ontrol Relays - - _| |_ _( )_
, SPO
Special Relays SP0 - SP777 V41200 — V41237 512 _| |_
Timers T0-T177 V41100 - V41107 128 — TMRKmOTO
Timer Current Values |None VO -V177 128 V_O|>|}i1 00
, . TO
Timer Status Bits T0O-T177 V41100 — V41107 128 _| |_
— CNT CTO
Counters CT0-CT177 V41140 - V41147 128 K10
Counter V1 000 K1 00
Current Values None V1000 - V1177 128 _|2|_
. CTO0
Counter Status Bits  |CTO - CT177 V41140 — V41147 128 _| |_
Data Words _ None specific, used with many
(See Appendix F) None V1200 - V7377 3968 instructions.
None specific, used with many
Data Words instructions.
Non-volatile None V7400 - V7577 128 May be non-volatile if MOV inst. is used.
(See Appendix F) Data can be rewritten to EEPROM at least
100,000 times before it fails.
Stages S0 - 377 V41000 - V41017 256 —{SG SPO
S001 _| |_
System parameters  |None V7600 - V7777 128 None specific, used for various purposes

NOTE: The DLO5 has 8 discrete inputs and 6 discrete outputs which are standard. The number of inputs
and/or outputs can be increased by adding one of the available option modules. Refer to either the DL0O5/06
Option Modules User Manual (DO-OPTIONS-M), our catalog or our website.
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DLO5 Aliases

An alias is an alternate way of referring to certain memory types, such as timer/counter

current values, V-memory locations for I/O points, etc., which simplifies understanding the

memory address. The use of the alias is optional, but some users may find the alias to be
helpful when developing a program. The table below shows how the aliases can be used.

DLO5 Aliases

Address Start

Alias Start

Example

Vo

TAO

V0 is the timer accumulator value for timer O; therefore, its
alias is TAQ. TA1 is the alias for V1, etc.

V1000

CTAO

V1000 is the counter accumulator value for counter 0;
therefore, its alias is CTAO. CTA1 is the alias for V1001, etc.

V40400

VX0

V40400 is the word memory reference for discrete bits X0
through X17; therefore, its alias is VX0. V40401 is the word
memory reference for discrete bits X20 through X37; therefore,
its alias is VX20.

V40500

VYO

V40500 is the word memory reference for discrete bits YO
through Y17; therefore, its alias is VY0. V40501 is the word
memory reference for discrete bits Y20 through Y37; therefore,
its alias is VY20.

V40600

VCO

V40600 is the word memory reference for discrete bits CO
through G17; therefore, its alias is VGO. V40601 is the word
memory reference for discrete bits G20 through C37; therefore,
its alias is VC20.

/41000

VS0

V41000 is the word memory reference for discrete hits SO
through S17; therefore, its alias is VS0. V41001 is the word
memory reference for discrete bits S20 through S37; therefore,
its alias is VS20.

V41100

VT0

V41100 is the word memory reference for discrete bits TO
through T17; therefore, its alias is VT0. V41101 is the word
memory reference for discrete bits T20 through T37; therefore,
its alias is VT20.

V41140

VCTO

V41140 is the word memory reference for discrete bits CTO
through CT17; therefore, its alias is VCTO. V41141 is the word
memory reference for discrete bits CT20 through CT37;
therefore, its alias is VCT20.

V41200

VSPO

V41200 is the word memory reference for discrete bits SPO
through SP17; therefore, its alias is VSP0. V41201 is the word
memory reference for discrete bits SP20 through SP37;
therefore, its alias is VSP20.

DL05 Micro PLC User Manual, 6th Edition I 3-29



Chapter 3: CPU Specifications and Operation

X Input Bit Map

This table provides a listing of individual Input points associated with each V-memory
address bit for the DLO5’s eight physical inputs. Actual available references are X0 to X377
(V40400 — V40417).

n MSB DLO5 Input (X) Points
5 1411312 11 1009 8 765 413210 Nddess
— 007 | 006 | 005 | 004 | 003 | 002 | 001 000 | V40400

This table provides the listing for the individual option slot Input points available.

MSB DL05 Option Slot Input (X) Points
5 1413 1211 109 87 6|5 43 21 o Hddress

117 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 V40404

Y Output Bit Map

This table provides a listing of individual output points associated with each V-memory
address bit for the DLO5’s six physical outputs. Actual available references are YO to Y377
(V40500 — V40517).

MSB DL05 Output (Y) Points LSB
15 1471312 11 10 98 | 765 43 21 o  MAddess

- - - - - - - | 005 | 004 | 003 | 002 | 0O1 | 00O V40500

This table provides the listing for the individual option slot Output points available.

MSB DLO5 Option Slot Qutput (Y) Points LSB
15 1413 1211 109 | 8 765|413 21 o  Addess

117 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 V40504
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Control Relay Bit Map
This table provides a listing of the individual control relays associated with each V-memory
address bit

MSB DLO5 Control Relays (C) LSB Address
15 (14|13 |12 |11 |10 | 9 | 8 | 7 | 6 | 5 | 4|3 |2 |1 0

017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 00O | V40600
037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 | V40601
057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 | V40602
077 | 076 | 075 | 074 | 073 | 072 | 071 | 070 | 067 | 066 | 065 | 064 | 063 | 062 | 061 | 060 | V40603
17 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 | V40604
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | V40605
157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | V40606
177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 | V40607
217 | 216 | 215 | 214 | 213 | 212 | 211 | 210 | 207 | 206 | 205 | 204 | 203 | 202 | 201 | 200 | V40610
237 | 236 | 235 | 234 | 233 | 232 | 231 | 230 | 227 | 226 | 225 | 224 | 223 | 222 | 221 | 220 | V40611
257 | 256 | 255 | 254 | 253 | 252 | 251 | 250 | 247 | 246 | 245 | 244 | 243 | 242 | 241 | 240 | V40612
277 | 276 | 275 | 274 | 273 | 272 | 271 | 270 | 267 | 266 | 265 | 264 | 263 | 262 | 261 | 260 | V40613
317 | 316 | 315 | 314 | 313 | 312 | 311 | 310 | 307 | 306 | 305 | 304 | 303 | 302 | 301 | 300 | V40614
337 | 336 | 335 | 334 | 333 | 332 | 331 | 330 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | V40615
357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | V40616
377 | 376 | 375 | 374 | 373 | 372 | 371 | 370 | 367 | 366 | 365 | 364 | 363 | 362 | 361 | 360 | V40617
417 | 416 | 415 | 414 | 413 | 412 | 411 | 410 | 407 | 406 | 405 | 404 | 403 | 402 | 401 | 400 | V40620
437 | 436 | 435 | 434 | 433 | 432 | 431 | 430 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 420 | V40621
457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | V40622
477 | 476 | 475 | 474 | 473 | 472 | 471 | 470 | 467 | 466 | 465 | 464 | 463 | 462 | 461 | 460 | V40623
517 | 516 | 515 | 514 | 513 | 512 | 511 | 510 | 507 | 506 | 505 | 504 | 503 | 502 | 501 | 500 | V40624
537 | 536 | 535 | 534 | 533 | 532 | 531 | 530 | 527 | 526 | 525 | 524 | 523 | 522 | 521 | 520 | V40625
557 | 556 | 555 | 554 | 553 | 552 | 551 | 550 | 547 | 546 | 545 | 544 | 543 | 542 | 541 | 540 | V40626
577 | 576 | 575 | 574 | 573 | 572 | 571 | 570 | 567 | 566 | 565 | 564 | 563 | 562 | 561 | 560 | V40627
617 | 616 | 615 | 614 | 613 | 612 | 611 | 610 | 607 | 606 | 605 | 604 | 603 | 602 | 601 | 600 | V40630
637 | 636 | 635 | 634 | 633 | 632 | 631 | 630 | 627 | 626 | 625 | 624 | 623 | 622 | 621 | 620 | V40631
657 | 656 | 655 | 654 | 653 | 652 | 651 | 650 | 647 | 646 | 645 | 644 | 643 | 642 | 641 | 640 | V40632
677 | 676 | 675 | 674 | 673 | 672 | 671 | 670 | 667 | 666 | 665 | 664 | 663 | 662 | 661 | 660 | V40633
77 | 716 | 715 | 714 | 713 | 712 | 711 | 710 | 707 | 706 | 705 | 704 | 703 | 702 | 701 | 700 | V40634
737 | 736 | 735 | 734 | 733 | 732 | 731 | 730 | 727 | 726 | 725 | 724 | 723 | 722 | 721 | 720 | V40635
757 | 756 | 755 | 754 | 753 | 752 | 751 | 750 | 747 | 746 | 745 | 744 | 743 | 742 | 741 | 740 | V40636
777 | 776 | 775 | 774 | 773 | 772 | 771 | 770 | 767 | 766 | 765 | 764 | 763 | 762 | 761 | 760 | V40637
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Stage Control/Status Bit Map

This table provides a listing of individual™ Stage control bits associated with each V-memory

address bit.

MSB DLO5 Stage (S) Control Bits LSB
n1514131211109 8 17 654321 o] Address

017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 00O V41000
037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 V41001
057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 V41002
077 | 076 | 075 | 074 | 073 | 072 | 071 | 070 | 067 | 066 | 065 | 064 | 063 | 062 | 061 | 060 V41003
117 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 V41004
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 126 | 124 | 123 | 122 | 121 | 120 V41005
157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 V41006
177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 V41007
217 | 216 | 215 | 214 | 213 | 212 | 211 | 210 | 207 | 206 | 205 | 204 | 203 | 202 | 201 | 200 V41010
237 | 236 | 235 | 234 | 233 | 232 | 231 | 230 | 227 | 226 | 225 | 224 | 223 | 222 | 221 | 220 V41011
257 | 256 | 255 | 254 | 253 | 252 | 251 | 250 | 247 | 246 | 245 | 244 | 243 | 242 | 241 | 240 V41012
277 | 276 | 275 | 274 | 273 | 272 | 271 | 270 | 267 | 266 | 265 | 264 | 263 | 262 | 261 | 260 V41013
317 | 316 | 315 | 314 | 313 | 312 | 311 | 310 | 307 | 306 | 305 | 304 | 303 | 302 | 301 | 300 V41014
337 | 336 | 335 | 334 | 333 | 332 | 331 | 330 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 V41015
357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 V41016
377 | 376 | 375 | 374 | 373 | 372 | 371 | 370 | 367 | 366 | 365 | 364 | 363 | 362 | 361 | 360 V41017

Timer Status Bit Map
This table provides a listing of individual timer contacts associated with each V-memory
address bit.

MSB DLOS Timer (T) Contacts LSB

15 1413 12 1110 9 | 8 76 |5 4132 1 o nddess

017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 000 | V41100

037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 | V41101

057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 | V41102

077 | 076 | 075 | 074 | 073 | 072 | 071 | 070 | 067 | 066 | 065 | 064 & 063 | 062 | 061 | 060 | V41103

117 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 | V41104

137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | V41105

157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | V41106

177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 | V41107
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i
Counter Status Bit Map

This table provides a listing of individual counter contacts associated with each V-memory

address bit.
MSB DL05 Counter (CT) Contacts LSB Address
15 | 14|13 |12 |11 | 10| 9 | 8 | 7 |6 |5 4 3 2 1 0
017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 000 | V41140
037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 | V41141
057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 | V41142
077 | 076 | 075 | 074 | 073 | 072 | 071 | 070 A 067 | 066 | 065 | 064 | 063 | 062 | 061 | 060 | V41143
117 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 | V41144
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | V41145
157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | V41146
177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 | V41147
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Chapter 4: Configuration and Connections
u

DLOS5 System Design Strategies

I/0 System Configurations

The DLO5 PLCs offer a number of different I/O configurations. Choose the configuration
that is right for your application, and keep in mind that the DL05 PLCs offer the ability to
add an I/O card in the option slot. Although remote I/O isn't available, there are several

option cards available. For instance:
n ¢ Various A/C and D/C I/O modules
* Combination I/O modules
* Analog I/0O modules

* Combination Analog I/O modules

A DLO5 system can be developed with an arrangement using a selected option modules. See
our DL05/06 Options Modules User Manual (DO-OPTIONS-M) on the website,

www.automationdirect.com for detailed selection information.

Networking Configurations
The DL05 PLC:s offers the following ways to add networking:

* Ethernet Communications Module — connects a DLO5 to high-speed peer-to-peer networks. Any

PLC can initiate communications with any other PLC or operator interfaces, such as C-more, when
using the ECOM modules.

* Data Communications Modules — connects a DL05 to devices using either DeviceNet or Profibus
to link to master controllers, as well as a DO-DCM.

* Communications Port 1 — The DLO05 has a 6-pin RJ12 connector on Port 1 that supports (as
slave) K-sequence, MODBUS RTU or DirectNET protocols.

* Communications Port 2 — The DLO05 has a 6-pin RJ12 connector on Port 2 that supports either
master/slave MODBUS RTU or DireceNET protocols, or K-sequence protocol as slave. Port 2 can
also be used for ASCII OUT communications.

—

L\

\7,, -
: =S

Analog 1
Out
2-In/p.
o 5V0ut

Y KXY Y K )

Option Slot )
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Automatic I/0O Configuration

The DL05 CPUs will automatically detect the optional I/O module, if installed, at powerup
and establish the correct I/O configuration and addresses. The configuration may never need

to be changed.

The I/O addresses use octal numbering, with X0 to X7 being the eight inputs and YO0 to Y5
being the addresses for the six outputs. The discrete option slot addresses are assigned in
groups of 8 or 16 depending on the number of I/O points for the I/O module. The discrete
option module addressing will be X100 to X107 and X110 to X117 for the maximum sixteen
point input module. The addressing for the sixteen point output module will be Y100 to
Y107 and Y110 to Y117. Refer to the DL05/06 Options Modules User Manual (DO-
OPTIONS-M) for the various discrete I/O modules available and the addressing for each

one.

Power Budgeting

No power budgeting is necessary for the DL05. The built-in power supply is sufficient for
powering the base unit, your choice of option module, the handheld programmer and the
DV-1000 operator interface.
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Network Configuration and Connections

Configuring the DL05’s Comm Ports
This section describes how to configure the CPU’s built-in networking ports for either
MODBUS or DirectNET. This will allow you to connect the DL05 PLC system directly to
MODBUS networks using the RTU protocol, or to other devices on a DirectNET network.
MODBUS host systems must be capable of issuing the MODBUS commands to read or
write the appropriate data. For details on the MODBUS protocol, check with your
MODBUS supplier for the latest version of the Gould MODBUS Protocol reference Guide.
For more details on DirectNET, order our DirectNET manual, part number DA-DNET-M.

DLO5 Port Specifications Communications Port 2
T Connects to HPP, DirectSOFT 5, operator
Communications Port 1 interfaces, etc.
Connects to HPP, DirecfSOFT 5, operator 6-pin, multifunction port, RS232C
interfaces, 6tc. Communication speed ébaud 300, 600, 1200,
6-pin, RS232C 2400, 4800, 9600, 19200, 38400
Communication speed: 9600 Baud (fixed) Parity: odd (default), even, none
Parity: odd (fixed) Port 2 |Station Address: 1 (default)
Port 1 |Station Address: 1 (fixed) 8 data bits
8 data bits 1 start, 1 stop bit
1 start, 1 stop bit Asynchronous, half-duplex, DTE
Asynchronous, half-duplex, DTE Protocol (auto-select): K-sequence (slave only),
Protocol (auto-select): K-sequence (slave only), DirecINET (master/slave), MODBUS (master/slave),
DireetNET (slave only), MODBUS (slave only) non-sequence/print
Port 1| Pin Descriptions Port 2| Pin Descriptions
I 1 0V |Power (-) connection (GND) 1 0V |Power (-) connection (GND)
2 5V |Power (+) connection 2 5V |Power (+) connection
3 RXD |Receive Data (RS232C) 3 RXD |Receive Data (RS2320)
4 TXD |Transmit Data (RS232C 4 TXD |Transmit Data (RS232C
1 [ :
5 5V |Power (+) connection 5 RTS |Request to Send
6 0V |Power (-) connection (GND) 6 0V [Power (=) connection (GND)

Networking DL05 to DL05 RS-232C

You will need to make sure the network connection is a 3-wire RS-232 type. The
recommended cable is Belden 8102 or equivalent. Normally, the RS—232 signals are used for
communications between two devices with distances up to a maximum of 15 meters.

DLO5

PORT 1 or2
—] [1 ov ov 1| [0
—F [3 RXD RXD 3| |
[Ej 4 TXD >< XD 4 ﬂ;j
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Networking PC to DL05s RS—422 and to Other PLCs

Networking

PC to DLOBS ———— |
RS-422 II
=

——— = —
6-pin Female
Modular Connector

|\

F2-ISOCON DLO5
ov oV 1 ND @ 9T ano 1or6 OV OV 1or6 PORT 2
.l AXO 3 RXD  RXD 3
™o |0 RXD- 4TXD {_ TXD 4
RXD— 4 TXD-
RXD+ TXD+ i X RIS 5
/1

FA-ISOCON

Note: When using the DL05 on a multi-drop
network, the RTS ON Delay time must be set

to at least 5ms and the RTS OFF Delay time FA-ISOCON
must be set to at least 2ms. If you encounter AT oD 10r60V oV 1or6 PORT 2
problems, the time can be increased. RXD+ 3 RXD RXD 3 n_
RXD- a0 Y TxD 4| | T
TXD- 2 CTS 5V 2| ¢ —
. TXD+ >< ﬂ;_j_
Networking 5 5V RTS 5

DLO5 Master
to Other PLCs

The recommended cable for
RS-422 is Belden 9729 or
equivalent. The maximum
cable distance is 1000 meters.

FA-ISOCON DLO5
1or60V 0V 10or6 PORT 2
10r60V OV1or6 GND Do 3 RXD  RXD 3

5 5V >< RTS 5

5 5V >< RTS 5

FA-ISOCON

TXD+ RXD+
3RXD RXD 3 . 9 Axo- 4TXD X TXD 4
4 TXD {_TXD 4 RXD- XD 2CTS sV 2
2CTS sy 2 RXD+ v

FA-ISOCON
9] anp 10V ov 1 PORT 2
RXD+ 3 RXD RXD 3
RXD- 41D {_ TXD 4
TXD-
TXD+ 2 CTS SV 2
55V L RIS 5
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MODBUS Port Configuration

In DirectSOFT 5, choose the PLC menu, then Setup, then “Secondary Comm Port”.
* Port: From the port number list box at the top, choose “Port 2”.

¢ Protocol: Click the check box to the left of “MODBUS” (use AUX 56 on the HPP, and select
“MBUS”), and then you'll see the dialog box below.

Setup Communication Ports E]

Fort: | Fort 2 - Close
Protocol: Baze Timeout: M
[7 K-Sequence 800 mz iy
—

L 800 ms Help
v 3 500 ms
[7 Mon-Segquence 2 Characters

Tirne-out: ’W
RTS on delay time:’m
RTS off delay time: m

Station Mumber:[1 il

Baud rate: ’m
Stop bits: ’ﬁ
P arity: ’h

Port 2: B Pin Modular

* Timeout: Amount of time the port will wait after it sends a message to get a response before logging
an error.

* RTS ON / OFF Delay Time: The RTS ON Delay Time specifies the time the DLO5 waits to send
the data after it has raised the RTS signal line. The RTS OFF Delay Time specifies the time the
DLO5 waits to release the RTS signal line after the data has been sent. When using the DLO5 on a
multi-drop network, the RTS ON Delay time must be set to at least 5ms and the RTS OFF Delay time
must be set to at least 2ms. If you encounter problems, the time can be increased.

* Station Number: The possible range for MODBUS slave numbers is from 1 to 247, but the DL05
network instructions used in Master mode will access only slaves 1 to 99. Each slave must have a
unique number. At powerup, the port is automatically a slave, unless and until the DLO5 executes

ladder logic network instructions which use the port as a master. Thereafter, the port reverts back to
slave mode until ladder logic uses the port again.

¢ Baud Rate: The available baud rates include 300, 600, 1200, 2400, 4800, 9600, 19200, and 38400
baud. Choose a higher baud rate initially, reverting to lower baud rates if you experience data errors
or noise problems on the network. Important: You must configure the baud rates of all devices on
the network to the same value. Refer to the appropriate product manual for details.

* Stop Bits: Choose 1 or 2 stop bits for use in the protocol.
* Parity: Choose none, even, or odd parity for error checking.

> % Then click the button indicated to send the Port configuration to the CPU, and click
Close.
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DirectNET Port Configuration
In DirectSOFT 5, choose the PLC menu, then Setup, then “Secondary Comm Port”.
* Port: From the port number list box, choose “Port 2 7.

¢ Protocol: Click the check box to the left of “DirectNET” (use AUX 56 on the HPP, then select
“DNET”), and then you'll see the dialog box below.

Setup Communication Ports E]
Port: | Part 2 - Cloze
Protocal: Baze Timeout: G- | -

800 ms
800 ms Help
500 ms
[ Mon-Sequence 2 Characters
Time-out: | Base Timeout = 1 -
RTS on delay time: | 5 ms -
RTS off delay time: | 2 mg -
Station Mumnber: |1 il
B aud rate: | 38400 =
Stop bits: |1 -
Parity: | 0dd -
Format: | Hex -

Port 2: & Pin Modular

* Timeout: Amount of time the port will wait after it sends a message to get a response before logging
an error.

* RTS ON / OFF Delay Time: The RTS ON Delay Time specifies the time the DLO5 waits to send
the data after it has raised the RTS signal line. The RTS OFF Delay Time specifies the time the
DLO5 waits to release the RTS signal line after the data has been sent. When using the DLO5 on a
multi-drop network, the RTS ON Delay time must be set to at least 5ms and the RTS OFF Delay time
must be set to at least 2ms. If you encounter problems, the time can be increased.

* Station Number: For making the CPU port a DirectNET master, choose “1”. The allowable range
for DirectNET slaves is from 1 to 90 (each slave must have a unique number). At powerup, the port
is automatically a slave, unless and until the DLO5 executes ladder logic instructions which attempt
to use the port as a master. Thereafter, the port reverts back to slave mode until ladder logic uses the
port again.

¢ Baud Rate: The available baud rates include 300, 600, 1200, 2400, 4800, 9600, 19200, and 38400
baud. Choose a higher baud rate initially, reverting to lower baud rates if you experience data errors
or noise problems on the network. Important: You must configure the baud rates of all devices on
the network to the same value.

* Stop Bits: Choose 1 or 2 stop bits for use in the protocol.
* Parity: Choose none, even, or odd parity for error checking.
¢ Format: Choose between hex or ASCII formats.

> % Then click the button indicated to send the Port configuration to the CPU,
_l and click Close.
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Network Slave Operation

This section describes how other devices on a network can communicate with a CPU port
that you have configured as a DirectNETslave or MODBUS slave (DL05). A MODBUS host
must use the MODBUS RTU protocol to communicate with the DLO05 as a slave. The host
software must send a MODBUS function code and MODBUS address to specify a PLC
memory location the DLO5 comprehends. The DirecsNET host uses normal I/O addresses to

access applicable DL0O5 CPU and system. No CPU ladder logic is required to support either
MODBUS slave or DireceNET slave operation.

MODBUS Function Codes Supported

The MODBUS function code determines whether the access is a read or a write, and whether

to access a single data point or a group of them. The DLO05 supports the MODBUS function
codes described below.

MODBUS Function Code Function DLO5 Data Types Available

01 Read a group of coils Y,CR, T,CT
02 Read a group of inputs X, SP
05 Set / Reset a single coil Y,CR, T, CT
15 Set / Reset a group of coils Y, CR,T,CT

03, 04 Read a value from one or more registers V
06 Write a value into a single register V
16 Write a value into a group of registers V

Determining the MODBUS Address

There are typically two ways that most host software conventions allow you to specify a PLC
memory location. These are:

* By specifying the MODBUS data type and address
* By specifying a MODBUS address only

NOTE: For information about the MODBUS protocol see the Group Schneider website at:
www.schneiderautomation.com. At the main menu, select Support/Services, MODBUS, MODBUS
Technical Manuals, PI-MBUS-300 MODBUS Protocol Reference Guide or search for PIMBUS300. For
more information about the DirectNET protocol, order our DirectNET User Manual, DA-DNET-M, or

download the manual free from our website: www.automationdirect.com.

Select Manuals\Docs\onlineusermanuals\misc\DA-DNET-M
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If Your Host Software Requires the Data Type and Address...

Many host software packages allow you to specify the MODBUS data type and the
MODBUS address that corresponds to the PLC memory location. This is the easiest method,
but not all packages allow you to do it this way.

The actual equation used to calculate the address depends on the type of PLC data you are
using. The PLC memory types are split into two categories for this purpose.

e Discrete — X, SP Y, CR, S, T, C (contacts)

e Word — V, Timer current value, Counter current value

In either case, you basically convert the PLC octal address to decimal and add the appropriate

MODBUS address (if required). The table below shows the exact equation used for each

group of data.
MODBUS Address
DL05 Memory Type QTY (Dec.) | PLC Range(Octal Range (Decimal) MODBUS Data Type
For Discrete Data Types .... Convert PLC Addr. to Dec. + Start of Range + Data Type
Inputs (X) 256 X0 - X377 2048 — 2303 Input
Special Relays(SP) 512 SP0 - SP777 3072 — 3583 Input
Outputs (Y) 256 Y0 -Y377 2048 — 2303 Coil
Control Relays (CR) 512 Co-Cr77 3072 — 4583 Coil
Timer Contacts (T) 128 T0O-T177 6144 — 6271 Coil
Counter Contacts (CT) 128 CT0-CT177 6400 — 6527 Coil
Stage Status Bits(S) 256 S0 -S8377 5120 - 5375 Coil
For Word Data Types .... Convert PLC Addr. to Dec. + Data Type
Timer Current Values (V) 128 VO - V177 0-127 Input Register
Counter Current Values (V) 128 V1000 - V1177 512 -639 Input Register
V-Memory, user data (V) 3968 V1200 - V7377 640 — 3839 Holding Register
V-Memory, non-volatile (V) 128 V7600 - V7777 3968 — 4095 Holding Register
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n
The following examples show how to generate the MODBUS address and data type for hosts
which require this format.
PLC Address (Dec) + Data Type
Exa“FlPlde }1‘ \;féggus . V2100 = 1088 decimal
ind the address for -
User V location V2100. 1088 + Hold. Reg. = [Holding Reg 1088
1. Find V memory in the table.
2. Convert V2100 into decimal (1088).
3. Use the MODBUS data type from the table.
V Memory, user data (V) | 3200 V1200 - V7377 640 - 3839 Holding Register
Example 2: Y20
Find the MODBUS addpress for output Y20. PLC Address (Dec) + Start Addr + Data Type
1. Find Y outputs in the table. Y20 = 16 decimal
2. Convert Y20 into decimal (16). 16 + 2048 + Coil = Cod 2064
3. Add the starting address for the range (2048).
4. Use the MODBUS data type from the table.
Example 3: T10 Current Value
Outputs (V) 256 Y0 -Y377 2048 - 2303 Coil
Find the MODBUS address to obtain the PLC Address (Dec) + Data. Tipe
T10 = 8 decimal

current value from Timer T10.

1. Find Timer Current Values in the table. 8 + Input Reg. = |Input Reg. 8

2. Convert T10 into decimal (8).
3. Use the MODBUS data type from the table.

Example 4: C54

Timer Current Values (V) 128 VO -V177 0-127 Input Register

Find the MODBUS address for Control Relay C54.

1. Find Control Relays in the table. PLC Address (Dec) + Start Addr. + Data Type

2. Convert C54 into decimal (44). C54 = 44 decimal

3. Add the starting address for the range (3072). 44 + 3072 + Coil = C01l 3116
4. Use the MODBUS data type from the table. / \

Control Relays (CR) 512 C0-C77 3072 - 3583 Coil
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If Your MODBUS Host Software Requires an Address ONLY

Some host software does not allow you to specify the MODBUS data type and address.
Instead, you specify an address only. This method requires another step to determine the
address, but it’s still fairly simple. Basically, MODBUS also separates the data types by address
ranges as well. So this means an address alone can actually describe the type of data and
location. This is often referred to as “adding the offset”. One important thing to remember
here is that two different addressing modes may be available in your host software package.

These are:
* 484 Mode
* 584/984 Mode

We recommend that you use the 584/984 addressing mode if your host software allows you
to choose. This is because the 584/984 mode allows access to a higher number of memory
locations within each data type. If your software only supports 484 mode, then there may be
some PLC memory locations that will be unavailable. The actual equation used to calculate
the address depends on the type of PLC data you are using. The PLC memory types are split
into two categories for this purpose.

e Discrete — X, SPB Y, CR, S, T (contacts), C (contacts)

¢ Word — V, Timer current value, Counter current value

In either case, you basically convert the PLC octal address to decimal and add the appropriate
MODBUS addresses (as required). The table below shows the exact equation used for each

group of data.
Discrete Data Types
PLC Range |Address (484 Address (584/984 MODBUS Data
DLOS Memory Type (Octal) Mode) Mode) Type
GX0-GX1746 1001 - 1999 10001 - 10999 Input
Global Inputs (GX) GX1747-GX3777 11000 - 12048 Input
Inputs (X) X0 -X1777 12049 - 13072 Input
Special Relays (SP) SP0 - SP777 13073 - 13584 Input
Global Outputs (GY) GYO - GY3777 1-2048 1-2048 Output
Outputs (Y) YO -Y1777 2049 - 3072 2049 - 3072 Output
Control Relays (CR) C0 - C3777 3073 - 5120 3073 - 5120 Output
Timer Contacts (T) T0-T377 6145 - 6400 6145 - 6400 Output
Counter Contacts (CT) CT0 - CT377 6401 - 6656 6401 - 6656 Output
Stage Status Bits (S) S0-S1777 5121 - 6144 5121 - 6144 Output
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[
Word Data Types
Registers PLC Range Input/Holding Input/Holding
(Octal) (484 Mode)* | (584/984 Mode)*

V-Memory (Timers) VO - V377 3001/4001 30001740001

V-Memory (Counters) V1000 - V1177 3513/4513 30513/40513

V1200 - V1377 3641/4641 30641/40641

V1400 - V1746 3769/4769 30769/40769

V-Memory (Data Words) VA747 - 1777 31000/41000
n V2000 - V7377 41025
V10000 - V17777 44097

* MODBUS: Function 04

The DL05/06, DL250-1/260, DL350 and DL450 will support function 04, read input
register (Address 30001). To use function 04, put the number ‘4’ into the most significant
position (4xxx). Four digits must be entered for the instruction to work properly with this

/

mode.
|
LD
—— K101
LD
K4128 7
LDA
04000
RX
YO

The Maximum constant possible is 4128. This
is due to the 128 maximum number of Bytes
that the RX/WX instruction can allow. The
value of 4 in the most significant position of the

word will cause the RX to use function 04
(30001 range).

1. Refer to your PLC user manual for the correct memory mapping size of your PLC. Some of
the addresses shown above might not pertain to your particular CPU.

2. For an automated MODBUS/Koyo address conversion utility, download the file
modbus_conversion.xls from the www.automationdirect.com website.
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Example 1: V2100 584/984 Mode
Find the MODBUS address for user V-memory

PLC Address (Dec) + Mode Address

V2100. V2100 = 1088 decimal

1. Find V memory in the table. 1088 + 40Q01 = [41089

2. Convert V2100 into decimal (1088).

3. Add the MODBUS starting address for the mode (40001).
For Word Data Types.... PLC Address (Dec.) + Appro)\riate Mode Address

Timer Current Values (V) 128 VO -V177 0-127 3001 \30001 Input Register
Counter Current Values (V) | 128 | V1200 - V7377 912 -639 3001 3Q001 Input Register

V-Memory, user data (V) 1024 | V2000 - V3777 1024 — 2047 4001 | 40001 Holding Register

Example 2: Y20 584/984 Mode
Find the MODBUS address for output Y20.

1. Find Y outputs in the table.

PLC Address (Dec) + Start Addr + Mode
Y20 = 16 decimal

2. Convert Y20 into decimal (16). 16 + 2048 + 1 = |2065
3. Add the starting address for the range (2048).
4. Add the MODBUS address for the mode (1).
Outputs (Y) 320 Y0 - Y477 2048 - 2367 1 1 Coil
Control Relays (CR) 256 Co - C377 3072 - 3551 1 1 Coil
Timer Contacts (T) 128 T0-T177 6144 - 6271 1 1 Coil

Example 3: T10 Current Value 484 Mode

Find the MODBUS address to obtain the current value

PLC Address (Dec) + Mode Address

for Timer T10. T10 = 8 decimal

1. Find Timer Current Values in the table. 8 + 3001 = {3009

2. Convert T10 into decimal (8).

3. Add the MODBUS starting address for the mode (3001).
For Word Data Types.... PLC Address (Dec.) + Abpropriate Mode Address

Timer Current Values (V) 128 VO -VA77 0-127 3001 | 30001 Input Register
Counter Gurrent Values (V) | 128 | V1200 -V7377 512 -639 3001 | 30001 Input Register

V-Memory, user data (V) | 1024 | V2000-V3777 | 1024 —2047 4001 | 40001 Holding Register

Example 4: C54 584/984 Mode

Find the MODBUS address for Control Relay C54.

1. Find Control Relays in the table.

PLC Address (Dec) + Start Addr + Mode
C54 = 44 decimal

2. Convert C54 into decimal (44). 44 + 3072 + 1 = |3117
3. Add the starting address for the range (3072).
4. Add the MODBUS address for the mode (1).
Outputs (Y) 320 YO - Y477 204842367 1 \ 1 Coil
Control Relays (CR) 256 Co - G377 3072 - 3551 1 1 Coil
Timer Contacts (T) 128 T0-T177 6144 - 6271 1 1 Coil
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Network Master Operation

This section describes how the DL05 PLC can communicate on a MODBUS or DirectNET
network as a master. For MODBUS networks, it uses the MODBUS RTU protocol, which
must be interpreted by all the slaves on the network. Both MODBUS and DirecsNET are
single master/multiple slave networks. The master is the only member of the network that can
initiate requests on the network. This section teaches you how to design the required ladder
logic for network master operation.

FA-ISOCON
Sa
MODBUS RTU Protocol, or DirectNET
/8\ n ’7 UEI—'_\
’NPUXTD X1 X2 X3 X4 X5 X6 X7 Yo Y1 v2 ‘/:(!)UVTUYE Slave #1 Slave #2 Slave #3
(555,835,003 b
it 05

Koyo

=er

Master

When using the DLO5 PLC as the master station, simple RLL instructions are used to initiate
the requests. The WX instruction initiates network write operations, and the RX instruction
initiates network read operations. Before executing either the WX or RX commands, we will
need to load data related to the read or write operation onto the CPU’s accumulator stack.
When the WX or RX instruction executes, it uses the information on the stack combined
with data in the instruction box to completely define the task, which goes to the port.

\ Network
& |
e — E‘r——\ .
WX (write)
INPUT OUTPUT
X0 X1 X2 X3 X4 X5 X6 X7 YO Y1 Y2 Y3 Y4 Y5 . - RX (read)
P00 OO | |5 Slave
Direct 05 B
— R bl -

sovn ‘ - Yo- vs: oupa
no

ey

Master

The following step-by-step procedure will provide you the information necessary to set up
your ladder program to receive data from a network slave.
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Step 1: Identify Master Port # and Slave #

The first Load (LD) instruction identifies the
communications port number on the network
master (DL05) and the address of the slave
station. This instruction can address up to 99
MODBUS slaves, or 90 DirectNET slaves. The
format of the word is shown to the right. The
“F2” in the upper byte indicates the use of the
right port of the DL05 PLC, port number 2. The
lower byte contains the slave address number in

BCD (01 to 99).
Step 2: Load Number of Bytes to Transfer

The second Load (LD) instruction determines the
number of bytes which will be transferred _
between the master and slave in the subsequent |
WX or RX instruction. The value to be loaded is
in BCD format (decimal), from 1 to 128 bytes.

2 0

\\/4

L Slave address (BCD)
Port number (BCD)

Internal port (hex)

LD
KF201

6 4  (BCD)
|

# of bytes to transfer

i
F o,

The number of bytes specified also depends on
the type of data you want to obtain. For example,
the DLO5 Input points can be accessed by V-
memory locations or as X input locations.
However, if you only want X0 — X27, you’ll have
to use the X input data type because the V-
memory locations can only be accessed in 2-byte
increments. The following table shows the byte
ranges for the various types of DirectLOGIC™

products.
DL 05/205/350/405 Memory Bits per unit Bytes
\-memory 16 2
T/C current value 16 2
Inputs (X, SP) 8 1
(Y. C, sct):égfﬂTs/c bits) 8 1
Scratch Pad Memory 8 1
Diagnostic Status 8 1
DL330/340 Memory Bits per unit Bytes
Data registers 8 1
T/ C accumulator 16 2
I/0, internal relays, shift register bits, T/C 1 1
bits, stage bits
Scratch Pad Memory 8 1
Diagnostic Status(5 word R/W) 16 10
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u

Step 3: Specify Master Memory Area 4 0 6 0 0 el
The third instruction in the RX or WX sequenceisa |

Load Address (LDA) instruction. Its purpose is to L _
load the starting address of the memory area to be Starting address of

master transfer area
transferred. Entered as an octal number, the LDA
instruction converts it to hex and places the result in

LDA
the accumulator. | 040600

n For a WX instruction, the DL05 CPU sends the

number of bytes previously specified from its
. . V40600
memory area beginning at the LDA address specified. =~ MSB LSB

INEEEEEEEEEEEEEN
For an RX instruction, the DLO5 CPU reads the 15 0
number of bytes previously specified from the slave,
placing the received data into its memory area

beginning at the LDA address specified.

HNEEEEEEEEEEEEEN
15 0

NOTE: Since V-memory words are always 16 bits, you may not always use the whole word. For example, if
ZE you only specify 3 bytes and you are reading Y outputs from the slave, you will only get 24 bits of data. In
|—\|  this case, only the 8 least significant bits of the last word location will be modified. The remaining 8 bits are
not affected.

Step 4: Specify Slave Memory Area

The last instruction in our sequence is the WX or RX | SP116 LD
instruction itself. Use WX to write to the slave, and RX —M KF201
to read from the slave. All four of our instructions are
shown to the right. In the last instruction, you must LD
specify the starting address and a valid data type for the K64
slave.
* DirectNET slaves — specify the same address in the WX LDA
and RX instruction as the slave’s native I/O address 040600
* MODBUS DIL405, DL205, or DLO5 slaves — specify the
same address in the WX and RX instruction as the slave’s RX
native I/O address YO

* MODBUS 305 slaves — use the following table to convert
DL305 addresses to MODBUS addresses

DL305 Series CPU Memory Type-to—MODBUS Cross Reference (excluding 350 CPU)

PLC Memory Type PLC Base Address BaI!IéJADc?t'ilrgss PLC Memory Type PLC Base Address BalzlgADtllsclljrsess
TMR/CNT Current R600 VO TMR/CNT Status Bits CT600 GY600
I/0 Points 10 000 GYO Control Relays CR160 GY160
Data Registers R401,R400 V100 Shift Registers SR400 GY400
Stage Status Bits
(D3-330P only) S0 GY200
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Chapter 4: Configuration and Connections

Communications from a Ladder Program

Typically network communications
will last longer than 1 scan. The
program must wait for the
communications to finish before
starting the next transaction.

Port 2, which can be a master, has two
Special Relay contacts associated with
it (see Appendix D for comm port
special relays). One indicates “Port
busy”’(SP116), and the other indicates
”Port Communication Error”(SP117).
The example above shows the use of
these contacts for a network master
that only reads a device (RX). The
“Port Busy” bit is on while the PLC
communicates with the slave. When
the bit is off the program can initiate
the next network request.

The “Port Communication Error” bit turns on
when the PLC has detected an error. Use of this bit
is optional. When used, it should be ahead of any
network instruction boxes since the error bit is reset
when an RX or WX instruction is executed.

Multiple Read and Write Interlocks

If you are using multiple reads and writes in the
RLL program, you have to interlock the routines to
make sure all the routines are executed. If you don’t
use the interlocks, then the CPU will only execute
the first routine. This is because each port can only
handle one transaction at a time.

In the example to the right, after the RX
instruction is executed, CO is set. When the port
has finished the communication task, the second
routine is executed and CO is reset.

Port Communication Error

SP117 Y1
(SED
SP116

LD
4‘/‘ n
AN

L

‘ KF201

Port Busy IIZICD)OOS

LDA
040600

RX

| ~Interlocking Relay
ISP116  C100

1

LD
KF201

LD
K0003

LDA
040600

RX
VX0

Interlocking
Relay C100

| ——(sET)
SP116 €100

—/ |

LD
KF201

LD
K0003

LDA
040400

WX
VYO0

| C100

| D)
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Chapter 5: Standard RLL Instructions

[

Introduction

DLO05 Micro PLCs offer a wide variety of instructions to perform many different types of

operations. This chapter shows you how to use each standard Relay Ladder Logic (RLL)

instruction. In addition to these instructions, you may also need to refer to the Drum

instruction in Chapter 6, or the Stage programming instructions in Chapter 7.

There are two ways to quickly find the instruction you need.

* If you know the instruction category (Boolean, Comparative Boolean, etc.) just use the title at the
top of the page to find the pages that discuss the instructions in that category.
* If you know the individual instruction name, use the following table to find the page(s) that
discusses the instruction.

Instruction Page Instruction Page
Accumulating Timer (TMRA) 5-38 Decode (DECO) 5-86
Accumulating Fast Timer (TMRAF) 5-38 Decrement (DEC) 5-76
Add (ADD) 5-68 Decrement Binary (DECB) 577
Add Binary (ADDB) 5-78 Disable Interrupts (DISI) 5-109
Add Double (ADDD) 5-69 Divide (DIV) 5-74
And (AND) 5-13 Divide Binary (DIVB) 5-81
And (AND) 5-30 Divide Double (DIVD) 5-75
And (AND) 5-60 Enable Interrupts (ENI) 5-108
And Bit-of-Word (ANDB) 514 Encode (ENCO) 5-85
And Double (ANDD) 5-61 End (END) 5-99
And If Equal (ANDE) 5-27 Exclusive Or (XOR) 5-64
And If Not Equal (ANDNE) 5-27 Exclusive Or Double (XORD) 5-65
And Immediate (ANDI) 5-32 Fault (FAULT) 5111
And Negative Differential (ANDND) 5-21 For / Next (FOR) (NEXT) 5-101
And Not (ANDN) 513 Goto Subroutine (GTS) (SBR) 5-103
And Not (ANDN) 5-30 Gray Code (GRAY) 5-93
And Not Bit-of-Word (ANDNB) 5-14 HEX to ASCII (HTA) 5-91
And Not Immediate (ANDNI) 5-32 Increment (INC) 5-76
And Positive Differential (ANDPD) 5-21 Increment Binary (INCB) 5-77
And Store (AND STR) 5-15 Interrupt (INT) 5-108
ASCII Constant (ACON) 5-112 Interrupt Return (IRT) 5-108
ASCII to HEX (ATH) 5-90 Interrupt Return Conditional (IRTC) 5-108
Binary (BIN) 5-87  Invert (INV) 5-89
Binary Coded Decimal (BCD) 5-88 Load (LD) 5-53
Compare (CMP) 566 Load Address (LDA) 5-56
Compare Double (CMPD) 5-67 Load Double (LDD) 5-54
Counter (CNT) 541 Load Formatted (LDF) 5-55
Data Label (DLBL) 5-112 Load Label (LDLBL) 5-97
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Instruction Page Instruction Page
Master Line Reset (MLR) 5-106 Reset Bit-of-Word (RSTB) 5-23
Master Line Set (MLS) 5-106 Reset Immediate (RSTI) 5-34
Move (MOV) 5-96 Reset Watch Dog Timer (RSTWT) 5-100
Move Memory Cartridge (MOVMC) 5-97 Set (SET) 5-22
Multiply (MUL) 5-72 Set Bit-of-Word (SETB) 5-23
Multiply Binary (MULB) 5-80 Set Immediate (SETI) 5-34
Multiply Double (MULD) 5-73 Shift Left (SHFL) 5-83
No Operation (NOP) 5-99 Shift Register (SR) 5-47
Not (NOT) 5-18 Shift Right (SHFR) 5-84
Numerical Constant (NCON) 5-112 Shuffle Digits (SFLDGT) 5-94
Or (OR) 511 Stage Counter (SGCNT) 543
Or (OR) 5-29 Stop (STOP) 5-99
Or (OR) 5-62 Store (STR) 59
Or Bit-of-Word (ORB) 5-12 Store (STR) 5-28
Or Double (ORD) 563 Store Bit-of-Word (STRB) 5-10
Or If Equal (ORE) 5-26 Store If Equal (STRE) 5-25
Or If Not Equal (ORNE) 526 Store If Not Equal (STRNE) 5-25
Or Immediate (ORI) 5-31 Store Immediate (STRI) 5-31
Or Negative Differential (ORND) 5-20 Store Negative Differential (STRND) 5-19
Or Not (ORN) 5-11 Store Not (STRN) 59
Or Not (ORN) 5-29 Store Not (STRN) 5-28
Or Not Bit-of-Word (ORNB) 5-12 Store Not Bit-of-Word (STRNB) 5-10
Or Not Immediate (ORNI) 5-31 Store Not Immediate (STRNI) 5-31
Or Out (OR OUT) 5-16 Store Positive Differential (STRPD) 5-19
Or Out Immediate (OROUTI) 5-33 Subroutine Return (RT) 5-103
Or Positive Differential (ORPD) 5-20 Subroutine Return Conditional (RTC) 5-103
Or Store (OR STR) 5-15 Subtract (SUB) 5-70
Out (OUT) 5-16 Subtract Binary (SUBB) 5-79
Out (OUT) 5-57 Subtract Double (SUBD) 5-71
Out Bit-of-Word (OUTB) 5-17 Sum (SUM) 5-81
Out Double (OUTD) 5-57 Timer (TMR) and Timer Fast (TMRF) 5-36
Out Formatted (OUTF) 5-58 Up Down Counter (UDC) 5-45
Out Immediate (OUTI) 5-33 Write to Intelligent Box I/0 Module (WT) 5-119
Pause (PAUSE) 5-24 Write to Network (WX) 5-122
Pop (POP) 5-58

Positive Differential (PD) 518

Print Message (PRINT) 5-114

Read from Intelligent Box 1/0 Module (RD) 5-118

Read from Network (RX) 9-120

Reset (RST) 5-22
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u

Using Boolean Instructions

Do you ever wonder why so many PLC manufacturers always quote the scan time for a 1K
Boolean program? Simple. Most all programs utilize many Boolean instructions. These are
typically very simple instructions designed to join input and output contacts in various series
and parallel combinations. Our DirectSOFT 5 software is a similar program. It uses graphic
symbols to develop a program; therefore, you don't necessarily have to know the instruction
mnemonics in order to develop your program. However, knowledge of mnemonics will be
helpful, whenever it becomes necessary to troubleshoot a program using a handheld

programmer (HPP).
n Many of the instructions in this chapter are not program instructions used in DirectSOFT 5,

but are implied. In other words, they are not actually keyboard commands, however, they can
be seen in a Mnemonic View of the program once the DirectSOFT 5 program has been
developed and accepted (compiled). Each instruction listed in this chapter will have a small
chart to indicate how the instruction is used with DzrectSOFT 5 and the HPP.

DS5 | Implied
HPP | Used

The following paragraphs show how these instructions are used to build simple ladder
programs.

END Statement
All DLO5 programs require an END statement as the last instruction. This tells the CPU that
this is the end of the program. Normally, any instructions placed after the END statement
will not be executed. There are exceptions to this such as interrupt routines, etc.. This chapter
will discuss the instruction set in detail.

X0 YO

H |

/o)
C
NaY

All programs must have

an END statement \

/m)
z
NV

Simple Rungs
You use a contact to start rungs that contain both contacts and coils. The boolean instruction
that does this is called a Store or, STR instruction. The output point is represented by the
Output or, OUT instruction. The following example shows how to enter a single contact and
a single output coil.

DirectSOFT5
Handheld Mnemonics
STR X0
X Y
Ol /- 0 OUT YO
— | @UT> END
@)
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Normally Closed Contact

Normally closed contacts are also very common. This is accomplished with the Store Not or,
STRN instruction. The following example shows a simple rung with a normally closed

contact.
DirectSOFT5 ‘ Handheld Mnemonics
X0 YO STRN X0
/| CORE
END

()

©)
Contacts in Series

Use the AND instruction to join two or more contacts in series. The following example shows
two contacts in series and a single output coil. The instructions used would be STR X0, AND
X1, followed by OUT YO.

DirectSOFT5 Handheld Mnemonics
X0 X1 YO STR X0
| /- AND X1
4 H { @UD OUT YO
END
@)

Midline Outputs
Sometimes it is necessary to use midline outputs to get additional outputs that are conditional
on other contacts. The following example shows how you can use the AND instruction to
continue a rung with more conditional outputs.

DirectSOFT5 Handheld Mnemonics
X0 X1 Y0 STR X0
| /- AND X1
— | @UD OUT YO
AND X2
X2 Y1 OuUT Y1
: /- ) AND X3
i OV outy2
END
X3 Y2
———(oun)
D
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Parallel Elements

You also have to join contacts in parallel. The OR instruction allows you to do this. The
following example shows two contacts in parallel and a single output coil. The instructions

would be STR X0, OR X1, followed by OUT YO.

DirectSOFT 5 Handheld Mnemonics

X0 X1 YO TR X0
% \% } @UD AND X1
STR X2

AND X3

X2 X3
m i A oUTYO

Joining Series Branches in Parallel
Quite often it is necessary to join several groups of series elements in parallel. The Or Store
(ORSTR) instruction allows this operation. The following example shows a simple network
consisting of series elements joined in parallel.

DirectSOFT 5 Handheld Mnemonics
X0 /YO STR X0
] @UD OR X1
OUT YO

END

4¢ X1’7

o

Joining Parallel Branches in Series
You can also join one or more parallel branches in series. The And Store (ANDSTR)
instruction allows this operation. The following example shows a simple network with contact
branches in series with parallel contacts.

DirectSOFT 5 Handheld Mnemonics
X0 X1 YO STR X0
\ | (C STR X1
ouT
4{ \ [ \& ) OR X2
X2 ANDSTR
OUT YO
END
@
Combination Networks
You can combine the various types of X X e Ao
series and parallel branches to solve most — | |1 |1 \QL@
any application problem. The following X1 X3 X4
example shows a simple combination [ —1/
network. X6
/\
|
@
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Comparative Boolean

Some PLC manufacturers make it really difficult to do a simple comparison of two numbers.
Some of them require you to move the data all over the place before you can actually perform
the comparison. The DL05 Micro PLCs provide Comparative Boolean instructions that allow
you to quickly and easily solve this problem. The Comparative Boolean provides evaluation of
two 4-digit values using boolean contacts. The valid

evaluations are: equal to, not equal to, equal to or | V1400 K1234 V3
greater than, and less than. }:} ( ouTt )

In the following example when the value in V-memory
location V1400 is equal to the constant value 1234, Y3
will energize.

Boolean Stack

There are limits to how many elements you can include in a rung. This is because the DL05
PLCs use an 8-level boolean stack to evaluate the various logic elements. The boolean stack is
a temporary storage area that solves the logic for the rung. Each time the program encounters
a STR instruction, the instruction is placed on the top of the stack. Any other STR
instructions already on the boolean stack are pushed down a level. The ANDSTR, and
ORSTR instructions combine levels of the boolean stack when they are encountered. An
error will occur during program compilation if the CPU encounters a rung that uses more
than the eight levels of the boolean stack.

The following example shows how the boolean stack is used to solve boolean logic.

X0 STR X1 ORSTR AND x4 YO
-~
sR 1 | - F—(ovD) ouput
X2 X3
STR AND ANDSTR
X5 OR
|
! /|

STR X0 STR X1 STR X2 AND X3

1 STR X0 1| stRx 1 sTRx2 1 ] X2 AND X3
2 2 | STRXO 2 STR X1 2 [ sTRX1
3 3 3] stRxo 3 | sTR X0
4 4 4 4

5 5 5 5

6 6 6 6

7 7 7 7

8 8 8 8
ORSTR AND X4 ORNOT X5

11 X1 or (X2 AND X3) 1 X4 AND {X1 or (X2 AND X3)} 1 NOT X5 OR X4 AND {X1 OR (X2 AND X3)}
2| STR X0 2 | sTR X0 2 | err yg

3 3 3

2] | [o] | [&]

ANDSTR
T | XO AND (NOT X5 or X4) AND {X1 or (X2 AND X3)}
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5-8

Immediate Boolean

The DLO05 Micro PLCs can usually complete an operation cycle in a matter of milliseconds.
However, in some applications you may not be able to wait a few milliseconds until the next
/O update occurs. The DL05 PLCs offer Immediate input and outputs which are special
boolean instructions that allow reading directly from inputs and writing directly to outputs
during the program execution portion of the CPU cycle. You may recall that this is normally
done during the input or output update portion of the CPU cycle. The immediate
instructions take longer to execute because the program execution is interrupted while the
CPU reads or writes the I/O point. This function is not normally done until the read inputs
or the write outputs portion of the CPU cycle.

NOTE: Even though the immediate input instruction reads the most current status from the input point, it
only uses the results to solve that one instruction. It does not use the new status to update the image register.
Therefore, any regular instructions that follow will still use the image register values. Any immediate
instructions that follow will access the 1/O again to update the status. The immediate output instruction will
write the status to the I/O and update the image register.

CPU Scan /
/ w The CPU reads the inputs from the local

Read Inputs base and stores the status in an input
image register.
[xt1] . [ xe[ x1]x0] \
CorF| .. | oN | oFF | oFF] ON <«— X0

Input Image Register

[

Read Inputs from Specialty I/O ‘

[
\
\
|

Solve the Application Program

OFF<— X1

Immediate instruction does not use the
input image register, but instead reads

X0 YO ! !
% | W the status from the module immediately. 1/O Point X0 Changes
\

ON <— X0
[ OFF<— X1
’ Write Outputs ‘

I
’ Write Outputs to Specialty I/O ‘

’ Diagnostics ‘

- )
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Boolean Instructions

Store (STR)
DS5 [Implied| | he Store instruction begins a new rung or an additional Aaaa
HPP | Used | branch in a rung with a normally open contact. Status of o
the contact will be the same state as the associated image |
register point or memory location.
Store Not (STRN)
DS5 [Implied| 1 he Store Not instruction begins a new rung or an Aaaa
HPP | Used | additional branch in a rung with a normally closed |
contact. Status of the contact will be opposite the state of A/Ir
the associated image register point or memory location.
Operand Data Type DLO05 Range
.................................... daaa
Inputs . ... 0-377
Outputs. ... 0-377
Control Relays ..................cooutt. 0-777
Stage ... 0-377
Timer ... 0-177
CounterG.............................. 0-177
Special Relay . ......................... SP 0-777

In the following Store example, when input X1 is on, output Y2 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

Y2 $ B
/ sr || 1 ENT
\ ouT ) GX C
ouT - 2 ENT

In the following Store Not example, when input X1 is off output Y2 will energize.

DirectSOFT 5

X1

4

\

Handheld Programmer Keystrokes

Y2
Sp B
ENT
{ our ) STRN - 1
GX C
ouT - 2 ENT
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H
Store Bit-of-Word (STRB)
DS5 |Implied| The Store Bit-of-Word instruction begins a new rung or an
HPP | Used |additional branch in a rung with a normally open contact. Aaaa.bb
Status of the contact will be the same state as the bit referenced ||
in the associated memory location. |
Store Not Bit-of-Word (STRINB)
Ds5 |Implied| The Store Not Bit-of-Word instruction begins a new rung or Aaaa.bb
HPP | Used | an additional branch in a rung with a normally closed contact. Al/
Status of the contact will be opposite the state of the bit !
n referenced in the associated memory location.
Operand Data Type DL05 Range
..................................... A aaa bb
V-memory ... B See memory map BCD,0to 15
Pointer ... ... ... . PB See memory map BCD, 0to 15

In the following Store Bit-of-Word example, when bit 12 of V-memory location V1400 is on,
output Y2 will energize.

DirectSOFT 5

B1400.12 v2

| | (
|| \OUT>

Handheld Programmer Keystrokes

Lsr |[swer ][ B [[ = J[ v J[ 1+ J[ 4 |[ o [ o |
= [« JL+ J[ 2 J[ & ]
ouT — 2 ENT

In the following Store Not Bit-of-Word example, when bit 12 of V-memory location V1400
is off, output Y2 will energize.

DirectSOFT 5

‘ B1400.12 Y2

H ( our )

Handheld Programmer Keystrokes

Lsn [ suer || 8 [[ = [ v J[ 1+ J[ 4 J[ o || o |
= |« JL 1 J[ 2 J[ e~ |
ouT — 2 ENT
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|
Or (OR)

DS5 [Implied| L D€ Or instruction logically ors a normally open contact in

PP | Useq | Parallel with another contact in a rung. The status of the Asaa
contact will be the same state as the associated image register
point or memory location.

Or Not (ORN)

D5 [implied| L he Or Not instruction logically ors a normally closed

HPP | Used | contact in parallel with another contact in a rung. The status Aaaa
of the contact will be opposite the state of the associated
image register point or memory location.

Operand Data Type DL05 Range
.................................... A aaa

Inputs .. ... X 0-377
Outputs ... Y 0-377
Control Relays .......................... C 0-777
Stage ... S 0-377
Timer ... T 0-177
Counter ... CT 0177
Special Relay .......................... SP 0-777

In the following Or example, when input X1 or X2 is on, output Y5 will energize.

DirectSOFT 5 Handheld Programmer Keystrokes
X1 Y5 $ B
/ STR = 1 ENT
\ ouT
Q = ||I¢ ENT
- OR 2
GX F
our || = 5 ENT

In the following Or Not example, when input X1 is on or X2 is off, output Y5 will

energize.

DirectSOFT 5

Handheld Programmer Keystrokes

X1 Y5 $ B
ENT
{ our ) s || 1
\ R N C
ENT
ORN 2
X2
GX F
OouUT - 5 ENT
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n
Or Bit-of-Word (ORB)
0S5 [Implied| The Or Bit-of-Word instruction logically ors a normally
HPP | Used | open contact in parallel with another contact in a rung,. Aaaa.bb
Status of the contact will be the same state as the bit
referenced in the associated memory location.
Or Not Bit-of-Word (ORNB)
bS5 [impiiea] 1 e Or Not Bit-of-Word instruction logically ors a
hpp | Useg | Normally closed contact in parallel with another contact Asaabb
in a rung. Status of the contact will be opposite the state '
n of the bit referenced in the associated memory location.
Operand Data Type DLO05 Range
..................................... A aaa bb
V-mMemory. ..o B See memory map BCD, 0to 15
Pointer ......... ... ... .l PB See memory map BCD, 0to 15

In the following Or Bit-of-Word example, when input X1 or bit 7 of V1400 is on, output Y7
will energize.

DirectSOFT 5
X1 Y7
[ | ( )
ouT
[ \
B1400.7
| | Handheld Programmer Keystrokes

Lsr [ = ][+ ][ ent|
Lor J[lser | 8 Jl > [ v J[ 1+ J[ 4 J[ o J[ o |
L= L« J[ 7 J[ent |
[ ot || = || 7 || ent|

In the following Or Bit-of-Word example, when input X1 is on or bit 7 of V1400 is off,
output Y7 will energize.
DirectSOFT 5

X1 Y7
| | (our)
B1400.7
H Handheld Programmer Keystrokes
[sm J[=> ][+ JLenr |
Loan |[swer || 8 || = [ v JL « J[ & J[ o J[ o |
[=> 1«17 J[Cenr ]
Lour [ = J[ 7 |[ew |

DL05 Micro PLC User Manual, 6th Edition
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And (AND)

DS5

Implied

HPP

Used

DS5

Implied

HPP

Used

The And instruction logically ands a

normally open

contact in series with another contact in a rung. The

status of the contact will be the same

state as the

associated image register point or memory location.

And Not (ANDN)

closed contact in series with another

The And Not instruction logically ands a normally

contact in a rung.

The status of the contact will be opposite the state of
the associated image register point or memory location.

Operand Data Type DL05 Range
.................................... A aaa
Inputs . ... X 0-377
Outputs ... ..o Y 0-377
ControlRelays .......................... C 0-777
Stage ... S 0-377
Timer ..o T 0177
Counter ... CT 0177
Special Relay . ......................... SP 0-777

In the following And example, when input X1 and X2 are on output Y5 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

$ B

s | 1 ENT
v C

AND - 2 ENT
GX F

ouT - 5 ENT

In the following And Not example, when input X1 is on and X2 is off output Y5 will

energize.

DirectSOFT 5

Y5

( ouT )

Handheld Programmer Keystrokes

$ B

s |2 1 ENT
w C
ANDN - 2 ENT
GX F

ouT - 5 ENT
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Chapter 5: Standard RLL - Boolean Instructions
u

And Bit-of-Word (ANDB)
DS5 [ Implied The And Bit-of-Word instruction logically ands a
HpP | Useg | normally open contact in series with another contact in a
rung. The status of the contact will be the same state as
the bit referenced in the associated memory location.

And Not Bit-of-Word (ANDNB)

The And Not Bit-of-Word instruction logically ands a
normally closed contact in series with another contact in
a rung. The status of the contact will be opposite the state

DS5 | Implied
HPP | Used

Aaaa.bb
I | |

n of the bit referenced in the associated memory location.

Operand Data Type DL05 Range
..................................... A aaa bb
VEmeMOrY. ot B See memory map BCD, 0to 15
Pointer ...........c o PB See memory map BCD, 0to 15

In the following And Bit-of-Word example, when input X1 and bit 4 of V1400 is on output

Y5 will energize.
DirectSOFT 5

‘ X1 B1400.4 Y5
|| || ( our )

Handheld Programmer Keystrokes

(=1 (]
| o [
S« [+ [ev]

In the following And Not Bit-of-Word example, when input X1 is on and bit 4 of V1400 is

off output Y5 will energize.
DirectSOFT 5
| X1 B1400.4 Y5

7 (o)

Handheld Programmer Keystrokes

Lavon [ swer J[ 8 [ = J[ v J[ 1 ]|

= |[ « J[ 4 || ent|
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And Store (AND STR)

DS5

Implied

HPP

Used

The And Store instruction logically ands two
branches of a rung in series. Both branches must
begin with the Store instruction.

Or Store (OR STR)

DS5

Implied

HPP

Used

The Or Store instruction logically ors two
branches of a rung in parallel. Both branches
must begin with the Store instruction.

In the following And Store example, the branch

consisting of contacts X2, X3, and X4 have been anded with the branch consisting of contact

XI.

DirectSOFT 5

X1 X2 X3 Y5

| L] ( our )

In the following Or Store example, the branch consisting of X1 and X2 have been ored with

the branch consisting of X3 and X4.

DirectSOFT 5
X1 X2 Y5
(o)
ouT
\
X3 X4

(

\

(

Handheld Programmer Keystrokes

$STR - ENT
$STR - ENT
Vo || = ENT
R | ENT
Anpst|| ENT

GéUT - ENT

Handheld Programmer Keystrokes

s || 2 ENT
Vo || = ENT
ARNE
Vo || = ENT
orst || ENT

Dt || 2 ENT

\

ouT )

ouT )
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[
Out (OUT)
095 | Useq | The Out instruction reflects the status of the rung (on/off) and Aaaa
PP | Useq | outputs the discrete (on/off) state to the specified image ouTt >
register point or memory location.
Multiple Out instructions referencing the same discrete location should not be used since
only the last Out instruction in the program will control the physical output point. Instead,
use the next instruction, the Or Out.
Operand Data Type DL05 Range
.................................... A aaa
Inputs .. ... X 0-377
Outputs ... Y 0-377
ControlRelays .......................... C 0-777
In the following Out example, when input X1 is on, output Y2 and Y5 will energize.
DirectSOFT 5 Handheld Programmer Keystrokes
X1 Y2
| | ( our ) s || 2 1 ENT
o \ GX > ||€ ENT
v out 2
ouT ) GOXUT % F 5 ENT
Or Out (OROUT)
AR The Or Out instruction allows more than one rung of discrete
logic to control a single output. Multiple Or Out instructions A aaa
HPP | Used . . .
— referencing the same output coil may be used, since a// OR OUT)
contacts controlling the output are logically ORed together. If
the status of any rung is on, the output will also be on.
Operand Data Type DL05 Range
.................................... A aaa
Inputs ... X 0177
Outputs ... Y 0177
Control Relays ..............ccoveiin... C 0-777
In the following example, when X1 or X4 is on, Y2 will energize.
DirectSOFT 5 Handheld Programmer Keystrokes
X1 Y2
I I ( OR om) s L2 5. e
?NST# b s F s Nt || enT || S ||© 5 ENT
: $STR % ‘ 4 ENT
X4 Y2
| | ( or om) S L e T
[ \
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Out Bit-of-Word (OUTB)

Used The Out Bit-of-Word instruction reflects the status of the

:_Jlsf, Used | fung (on/off) and outputs the discrete (on/off) state to the Aaaa.bb
specified bit in the referenced memory location. Multiple Out OU.T )
Bit-of-Word instructions referencing the same bit of the same
word generally should not be used since only the last Out
instruction in the program will control the status of the bit.

Operand Data Type DLO05 Range
.................................... A aaa bb
V-memory o B See memory map BCD, 0to 15
Pointer ........ ... . PB See memory map BCD, 0to 15

In the following Out Bit-of-Word example, when input X1 is on, bit 3 of V1400 and bit 6 of
V1401 will turn on.
DirectSOFT 5

X1 B1400.3
| | ( )
{ our

B1401.6

Handheld Programmer Keystrokes _( our )
(s[> [+ ][]

Lour J[swer [ 8 J[ > [ v [+ J[ « |J[ o J[ o |
= L« JL s [[ enr]

four Jlswer [ 8 J[ =L v J[+ JL & J[ o JL 1 |
[ = 1]l

The following Out Bit-of-Word example contains two Out Bit-of-Word instructions using
the same bit in the same memory word. The final state bit 3 of V1400 is ultimately controlled
by the last rung of logic referencing it. X1 will override the logic state controlled by X0. To
avoid this situation, multiple outputs using the same location must not be used in
programming.

\,Q B1400.3
| ouT

o
m
4
=

B1400.3
ouT )
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H
Not (NOT)
Ds5 | Used | The Not instruction inverts the status of the rung at >@
HPP | Used | the point of the instruction.
In the following example when X1 is off, Y2 will energize. This is because the Not instruction
inverts the status of the rung at the Not instruction.
DirectSOFT 5 Handheld Programmer Keystrokes
X1 v2 $ B
‘ st || 1 ENT
I I {>c ( out )
N O T
SHFT |1 tmr || insT# || mer || BNT
GX C
NOTE: DirectSOFT Release 1.1i and later supports the use of the NOT instruction. The above example
Z: rung is merely intended to show the visual representation of the NOT instruction. The rung cannot be
— created or displayed in DirectSOFT versions earlier than 1.1i.

Positive Differential (PD)

The Positive Differential instruction is typically

DS5 | Ustd | 1 hown as a one shot. When the input logic Aaaa
HPP | Used | broduces an off to on transition, the output will PD
energize for one CPU scan.
Operand Data Type DL05 Range
.................................... A daaa
INputs . ... X 0-377
Outputs ... Y 0-377
Control Relays ................. ... ... C 0-777
In the following example, every time X1 makes an off to on transition, CO will energize for
one scan.
DirectSOFT 5 Handheld Programmer Keystrokes
X1 C $ B
‘ | | / P:) ) STR % 1 ENT
‘ I \ sHFT || Py, | SHFT ||P -> ",
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i

Store Positive Differential (STRPD)

DS5

Used The Store Positive Differential instruction begins a

HPP

Used | NEW rung or an additional branch in a rung with a Asaa

normally open contact. The contact closes for one .
CPU scan when the state of the associated image |J_ |
register point makes an Off-to-On transition.

Thereafter, the contact remains open until the next

Off-to-On transition (the symbol inside the contact

represents the transition). This function is sometimes

called a “one-shot”.

Store Negative Differential (STRND) E

DS5

Useg | [he Store Negative Differential instruction begins a

HPP

Useg | €W rung or an additional branch in a rung with a

normally closed contact. The contact closes for one |
CPU scan when the state of the associated image I—I-I
register point makes an On-to-Off transition.

Thereafter, the contact remains open until the next

On-to-Off transition (the symbol inside the contact

represents the transition).

Operand Data Type DL05 Range

.................................... A daa
Inputs ... X 0-377
Outputs ... Y 0-377
Control Relays .......................... C 0-777
Stage ... S 0-377
TImer ..o T 0177
Counter ..o CT 0177

In the following example, each time X1 is makes an Off-to-On transition, Y4 will energize for
one scan.

DirectSOFT 5
Handheld Programmer Keystrokes

$ P D B
‘ |x1 | ) va str |1 SHFT 1P oy 5 - ] ENT
ouT ) GX E
‘ | l | \ Xl = . | e

In the following example, each time X1 is makes an On-to-Off transition, Y4 will energize for

one scan.
DirectSOFT 5 Handheld Programmer Keystrokes
$ N D B
‘ |X1 | y Y4 st ST e || s || 2 1 || EVT
—I_ ouT ) GX E
‘ | L \ ot |l = 4 || ENT
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u

Or Positive Differential (ORPD)

DS5 [Implied The Or Positive Differential instruction logically ors a contact
PP | Useq | i parallel with another contact in a rung. The status of the
contact will be open until the associated image register point

makes an Off-to-On transition, closing it for one CPU scan. faaa
Thereafter, it remains open until another Off-to-On I
transition.
Or Negative Differential (ORND)
DS5 [ Implied The Or Negative Differential instruction logically ors a
PP | Used | contact in parallel with another contact in a rung. The status
n of the contact will be open until the associated image register Aaaa
point makes an On-to-Off transition, closing it for one CPU 1
scan. Thereafter, it remains open until another On-to-Off
transition.
Operand Data Type DL05 Range
.................................... A aaa
Inputs ... X 0-377
Outputs ... Y 0-377
Control Relays .......................... C 0-777
Stage ... S 0-377
TIMer ..o T 0177
Counter ... CT 0-177

In the following example, Y 5 will energize whenever X1 is on, or for one CPU scan when X2
transitions from Off to On.

DirectSOFT 5 Handheld Programmer Keystrokes
$ B
X1 Y5 st || 2 1 ENT
| | ( )
ouT Q P D (o}
| \ or |[SHFT || cv s || 2 2 || BVT

GX = ||F ENT

X2
ouT 5
_| T

In the following example, Y 5 will energize whenever X1 is on, or for one CPU scan when X2
transitions from On to Off.

DirectSOFT 5 Handheld Programmer Keystrokes

$ B
Ix1 | Y5 STR - 1 ENT
(our )
ouT Q N D c

| \ or |l SHFT | uR 3 - 5 ENT

X2 GX F
| 1 | our || 2 | s || BT
[ L]
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And Positive Differential (ANDPD)

DS5 [Implied The And Positive Differential instruction logically ands a

HPP | Useq | contact in series with another contact in a rung. The

status of the contact will be open until the associated Aaaa
image register point makes an Off-to-On transition, || |J’|
closing it for one CPU scan. Thereafter, it remains open
until another Off-to-On transition.

And Negative Differential (ANDND)

ps5 [impiied| 1 he And Negative Differential instruction logically ands

PP | Useg | @ contact in series with another contact in a rung. The Aaaa

status of the contact will be open until the associated || 171
image register point makes an On-to-Off transition, L |—|-
closing it for one CPU scan. Thereafter, it remains open

until another On-to-Off transition.

Operand Data Type DLO05 Range

.................................... A aaa
Inputs ... X 0-377
Outputs ... Y 0-377
Control Relays .......................... C 0-777
Stage ... S 0-377
Timer ... T 0177
Counter ... CT 0177

In the following example, Y5 will energize for one CPU scan whenever X1 is on and X2
transitions from Off to On.

DirectSOFT 5 Handheld Programmer Keystrokes

$ B
X1 X2 Y5 sk Il = ] ENT
| | |l ( )
ouT Q P D c
| 1] ( on 13 [Pov |IPs | 2> ]2 |l
GX F
out || = 5 || BNT

In the following example, Y5 will energize for one CPU scan whenever X1 is on and X2
transitions from On to Off.

DirectSOFT 5
! Handheld Programmer Keystrokes

B
|X1| |X2| ) Y5 $STR - ; ENT
1 out ) Q N D c
[ | L \ or |l SHFT || R 3 - 5 ENT
GX F
out || 5 || ENT
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DS5

HPP

DS5

HPP

Set (SET) Optional
Useg | L he Set instruction sets or turns on an image register memory range
Used | Point/memory location or a consecutive range of image Aaga  aaa
register points/memory locations. Once the —( SET >
point/location is set it will remain on until it is reset
using the Reset instruction. It is not necessary for the
input controlling the Set instruction to remain on.
Reset (RST) Optional
Used | [he Reset instruction resets or turns off an image register Memory range
Useg | POInt/memory location or a range of image registers Aaaa daa
points/memory locations. Once the point/location is 4< RST
reset it is not necessary for the input to remain on.
Operand Data Type DLO05 Range
.................................... A aaa
Inputs ... X 0-377
Outputs ... Y 0-377
Control Relays .......................... C 0-777
Stage ... S 0-377
Timer ... T 0-177
Counter ............ ...l CT 0-177

In the following example when X1 is on, Y2 through Y5 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

X1 $ B
‘ O /Y2 Y5 sr Il = ) ENT
] (=) R :

‘ seT || 2 2 = ENT
In the following example when X1 is on, Y2 through Y5 will be reset or de—energized.
DirectSOFT 5 Handheld Programmer Keystrokes

X2 $ B
C /Y2 Y5 str Il = ] ENT
| RST > s c F
rst || 7 2 —~ 5 ENT
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Boolean Instructions

Set Bit-of-Word (SETB)

DS5

Used

HPP

Used

The Set Bit-of-Word instruction sets or turns on a bit in a
V-memory location. Once the bit is set it will remain on until it is
reset using the Reset Bit-of-Word instruction. It is not necessary
for the input controlling the Set Bit-of-Word instruction to
remain on.

Reset Bit-of-Word (RSTB)

DS5

Used

HPP

Used

The Reset Bit-of-Word instruction resets or turns off a bit in a
V-memory location. Once the bit is reset it is not necessary for the
input to remain on.

Aaaa.bb
SET )

A aaa.bb
—( RsT )

Operand Data Type DL05 Range
.................................... A aaa bb
V-memory . B See memory map BCD, 0to 15
Pointer ........... i PB See memory map BCD, 0to 15

In the following example when X1 turns on, bit 1 in V1400 is set to the on state.

DirectSOFT 5

B1400.1
‘ | | < SET

Handheld Programmer Keystrokes

[sm ][> ][+ J[ enr |

[ser JLswer [ 8 J[ = |[ v ]

-

L+ J[ o [

= [« J[ o [ enr |

In the following example when X2 turns on, bit 1 in V1400 is reset to the off state.

DirectSOFT 5

‘ X2 B1400.1

‘ | ( rst

Handheld Programmer Keystrokes

[sm ][ => ][ 2 J| e |

[rst Jlswer|[ 8 JL=> L v [+ J[ ¢ Jl o J[ o |

= [« J[ 1 J[ e ]
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n
Pause (PAUSE)
0S5 | Used | The Pause instruction disables the output update on a
Hpp | Used | range of outputs. The ladder program will continue to Y aaa  aaa
run and update the image register. However, the outputs (PAUSE>

in the range specified in the Pause instruction will be
turned off at the output points.

Operand Data Type DLO05 Range

aaa

Outputs ... Y 0-377

In the following example, when X1 is ON, Y5-Y7 will be turned OFF. The execution of the
ladder program will not be affected.

DirectSOFT 5

‘ X1 Y5 Y7
| | ( )
PAUSE

‘ | \

Since the D2-HPP Handheld Programmer does not have a specific Pause key, you can use
the corresponding instruction number for entry (#960), or type each letter of the command.

Handheld Programmer Keystrokes

$ B
STR - 1 ENT

o J G A D F
INST# 0 6 0 ENT || ENT - - ENT

In some cases, you may want certain output points in the specified pause range to operate
normally. In that case, use Aux 58 to over-ride the Pause instruction.

5-24 I DLO05 Micro PLC User Manual, 6th Edition



Chapter 5: Standard RLL - Comparative Boolean Instructions

Comparative Boolean

Store If Equal (STRE)
0S5 | used | The Store If Equal instruction begins a new rung or
PP | Used | additional branch in a rung with a normally open Vaaa B bbb
comparative contact. The contact will be on when =
Vaaa is equal toBbbb .
Store If Not Equal (STRNE)
Ds5 | Useg | L he Store If Not Equal instruction begins a new rung V aaa B bbb
PP | Useq | Of additional branch in a rung with a normally closed |
comparative contact. The contact will be on when !
Vaaa does not equal Bbbb.
Operand Data Type DL05 Range
.................................... B aaa bbb
V-memory ... vV All (See page 3-28) All (See page 3-28)
Pointer ........ ... .. P All (See page 3-28) All (See page 3-28)
Constant .............................. K — 0-9999

In the following example, when the value in V-memory location V2000 = 4933, Y3 will

energize.
DirectSOFT 5
Handheld Programmer Keystrokes
Y3 $ E c A A A
‘ vzooo‘ K4933 ‘ STR HSHFT H 4 ‘ - H 5 o o o

E J D D
= G P A G 2

GX D
(B | > 0 Lo

‘:} ( ouT )

In the following example, when the value in V-memory location V2000 is not equal to 5060,
Y3 will energize.

DirectSOFT 5
. Handheld Programmer Keystrokes

sp E c A A A
‘ vzooo‘ K5060 Y3 ‘STRNHSHFT H 4 ‘9 H 2 H 0 H 0 H 0 ‘
out
‘ \ ) F A G A
N s o . o |l ENT

GX D
(B | > [P |l |
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[
Or If Equal (ORE)
0S5 [Implied The Or If Equal instruction connects a normally open
PP | Useg | COmMparative contact in parallel with another contact. Vaaa Bbbb
The contact will be on when Vaaa is equal to Bbbb. =
Or If Not Equal (ORNE)
0S5 [Implied The Or If Not Equal instruction connects a normally
1pp | Useg | Closed comparative contact in parallel with another V aaa Bbbb
contact. The contact will be on when Vaaa does not P4
equal Bbbb.
n Operand Data Type DL05 Range
.................................... B aaa bbb
V-memory ..o v All (See page 3-28) All (See page 3-28)
Pointer ........ ... ... P All (See page 3-28) All (See page 3-28)
Constant ..., K — 0-9999

In the following example, when the value in V-memory location V2000 = 4500 or
V2002 = 2345 , Y3 will energize.

RN (W =3 O 3 % O W O 3
= Cor ) e o I o]

F AR NN NEY
;cz A

B | > °s o]

In the following example, when the value in V-memory location V2000 = 3916 or
V2002 is not equal to 050, Y3 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

BN % 723 W 3 % % O O
Cor) B o [ o]

P C PR EY P O M EY
| LT e

B | > J° [l
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|
And If Equal (ANDE)
DS5 [implied| 1 ne And If Equal instruction connects a normally V aaa B bbb
HPP | Used | ©Pen comparative contact in series with another | | —|
contact. The contact will be on when Vaaa is equal I I~
to Bbbb.
And If Not Equal (ANDNE) V asa B bbb
__The And If Not Equal instruction connects a | | |
DS5 [ Implied | 1, rmally closed comparative contact in series with L |
HPP | Used | another contact. The contact will be on when
Vaaa does not equal Bbbb
Operand Data Type DL05 Range
.................................. AB aaa bbb
V-memory o V All (See page 3-28) All (See page 3-28)
Pointer ........... .. P All (See page 3-28) All (See page 3-28)
Constant ........ ... ... K — 0-9999

In the following example, when the value in V-memory location V2000 = 5000 and

V2002 = 2345, Y3 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

W N SN (o ) o Y P8 P P P
I A R S O P S 5
P £ 8 EY N N N S E
E e e o]
BN

In the following example, when the value in V-memory location V2000 = 2550 and V2002

does not equal 050, Y3 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

vzooo‘:IKsooo V2002 K2345 y OYUST ) o HSHFTHE4 ’ > ch HAO HAO HAO H - ‘
T | ' O O 2
N EY

2 O G A A

GX
ouT

|
|
; | Y O
|

[=> ] o]
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DS5

HPP

DS5

HPP

Store (STR)
Used | The Comparative Store instruction begins a new rung or A a4 |B bbb
Used | additional branch in a rung with a normally open comparative 1=
contact. The contact will be on when Aaaa is equal to or greater
than Bbbb.
Store Not (STRN) Aasa B bbb
Usea | The Comparative Store Not instruction begins a new rung or | |
Used | additional branch in a rung with a normally closed comparative 1
contact. The contact will be on when Aaaa is less than Bbbb.
Operand Data Type DL05 Range
.................................. A/B aaa bbb
V-memory ... vV All (See page 3-28) All (See page 3-28)
Pointer ... p All (See page 3-28) All (See page 3-28)
Constant .......... ..., K — 0-9999
Timer ... T 0-177
Counter ... CT 0-177

In the following example, when the value in V-memory location V2000 = 1000, Y3 will
energize.
DirectSOFT 5

Handheld Programmer Keystrokes

v c A A A

AND 2 0 0 0
B A A A

I P GV P G

GX D
(B | > ] Lo

$
V2000  K1000 Y3 ‘ STR H % HSHFT

< | /
1= \ ouT )

In the following example, when the value in V-memory location V2000 < 4050, Y3 will
energize.

DirectSOFT 5
Handheld Programmer Keystrokes

v c A A A

AND || 2 0 0 0
E A F A

25 P 7 *o flom ]

Gx D

B | > [P o ]

V2000  K4050 Y3 SP
| |STRN ” 4 ” SHFT

1= ( ouT )
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Or (OR)
DS5 [impliea| 1 he Comparative Or instruction connects a normally
HPP | Used | ©Pen comparative contact in parallel with another Aaaa B bbb
contact. The contact will be on when Aaaa is equal to =
or greater than Bbbb.
Or Not (ORN) |
bS5 [ Implied The Comparative Or th instructiqn connects a Aaaa B bbb
PP | Useg | ROrmally open comparative contact in parallel with I
sed . 1=
another contact. The contact will be on when
Aaaa is less than Bbbb.
Operand Data Type DLO5 Range
.................................. A/B aaa bbb
V-memory ... V All (See page 3-28) All (See page 3-28)
Pointer .......... .. p All (See page 3-28) All (See page 3-28)
Constant .............................. K — 0-9999
Timer ... T 0177
Counter .................... il CT 0177

In the following example, when the value in V-memory location V2000 = 6045 or

V2002 = 2345, Y3 will energize.

DirectSOFT 5

Handheld Programmer Keystrokes

GX D
out ” - ” 3 ” ENT |

$ E c A A A
V2000  K6045 Y3 |STR ” SHFT “ 4 ” —~ “ 2 ” 0 ” 0 ” 0 ” %‘
|:| ( ouT ) G A E F
. o . 5 ENT
Q v c A A c
V2002 K2345 | OR ” - ”SHFT ” AND ” 2 ” 0 ” 0 ” 2 ” %‘
|Z| C D E F
2 [°s o |75 |l ]

In the following example when the value in V-memory location V2000 = 1000 or

V2002 < 050, Y3 will energize.

BN % 5 W Y 7% e o Y
(or) [ e I o]

5 P Y
LT e

B | > [°s o]
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B
And (AND)

ps5 [Implied| The Comparative And instruction connects a normally Aaga B bbb

HPP | Used | Open comparative contact in series with another contact. | | |~ |
The contact will be on when Aaaa is equal to or greater o 1=l
than Bbbb.

And Not (ANDN) - N
— The Comparative And Not instruction connects a | | | |
DS5 | Implied . : . [ [
P U normally open comparative contact in parallel with
sed .
another contact. The contact will be on when
Aaaa is less than Bbbb.
Operand Data Type DL05 Range
.................................. A/B aaa bbb

V-memory ..o V All (See page 3-28) All (See page 3-28)
Pointer ........ .. ... . p All (See page 3-28) All (See page 3-28)
Constant ................ ... ... ....... K — 0-9999
Timer ... T 0177
Counter ... ... i CT 0177

In the following example, when the value in V-memory location V2000 = 5000, and

V2002 = 2345, Y3 will energize.

DirectSOFT 5

V2000  K5000 V2002 K2345 / Y3
— > out )
=1 1= \

Handheld Programmer Keystrokes

In the following example, when the value in V-memory location V2000 = 7000 and

V2002 < 050, Y3 will energize.

DirectSOFT 5

V2002 K2500 Y3

(ot )

V2000 K7000
|—| <|

‘ [l

S L2 G N P S P P
st % %o Jlon ]
o | 2> 1o o [° [ %o J°2 | =]
i S G G A
N O
form [l 5 [ > ] " %0 %0 [ =]
"y e Pe [*o o]

[~ ]

“ e Je P o]

ur H - HDs H ENT ‘

|
|
;WNDNH =3 el 7 G O O
|
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Immediate Instructions

Store Immediate (STRI)

0S5 | Used | The Store Immediate instruction begins a new rung
PP | Used | of additional branch in a rung. The status of the
contact will be the same as the status of the T
associated input point az the time the instruction is |
executed. The image register is not updated.

Store Not Immediate (STRNI)

0S5 | Used | The Store Not Immediate instruction begins a new

PP | Used | fung or additional branch in a rung. The status of X aaa
the contact will be opposite the status of the |
associated input point az the time the instruction is

executed. The image register is not updated.

Operand Data Type DL05 Range
daaa
Inputs ... X 0-377
In the following example when X1 is on, Y2 will energize.
DirectSOFT 5 Handheld Programmer Keystrokes
|x1 | , OYU2T Scn llsHFr ||t g I > 1B, || BvT
out 2

In the following example when X1 is off, Y2 will energize.

DirectSOFT 5 Handheld Programmer Keystrokes
X1 Y2 SP [ B
| /I/I/i/ ( out ) stan || SHFT || s || 1 ENT
| N GX = |I¢ ENT
out 2
Or Immediate (ORI) I
T The Or Immediate connects two contacts in parallel. The I
Hlif’ ij 'Zd status of the contact will be the same as the status of the XI a"’ia
%80 | associated input point at the time the instruction is executed. 1]
The image register is not updated.
Or Not Immediate (ORNI) L
__ The Or Not Immediate connects two contacts in parallel. ]
DS5 JImplied| The status of the contact will be opposite the status of the XI asa
HPP | Used | j¢sociated input point az the time the instruction is executed. A/I/Ir

The image register is not updated.
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OR Immediate Instructions (cont'd)

Operand Data Type DL05 Range
aaa
Inputs ... X 0-377
In the following example, when X1 or X2 is on, Y5 will energize.
DirectSOFT 5 Handheld Programmer Keystrokes
{m} < onT > ’$STR H 2 HB 1 ENT ‘
. Pon Jlsrer o || > [0 [l ]
1] EAEY e

In the following example, when X1 is on or X2 is off, Y5 will energize.

DirectSOFT 5 Handheld Programmer Keystrokes
|X1| ( OYL?T > ’$STR H 4 HB1 ENT ‘
‘ [ \ R | C
. Fom J[ o |16 | > ][, Jovw |
Jaf I EI e

And Immediate (ANDI)
— The And Immediate connects two contacts in series. The
DS5 | Implied . X aaa
PP | Useg | STATUS of the contact will be the same as the status of the | .
associated input point at the time the instruction is | 1L
executed. The image register is not updated.
And Not Immediate (ANDNI)
DS5 [Implied The And Not Immediate connects two contacts in series. X aaa
PP | Useq | 1 he status of the contact will be opposite the status of the | | /I/I/I/

associated input point at the time the instruction is I
executed. The image register is not updated.

Operand Data Type DL05 Range

aaa

INputs ... X 0-377

In the following example, when X1 and X2 are on, Y5 will energize.
DirectSOFT 5

‘ X1 X2 Y5

) 7] ( o) Porm | > °

Handheld Programmer Keystrokes

ENT ‘

o [ | > [0, o |

Y

In the following example, when X1 is on and X2 is off, Y5 will energize.
DirectSOFT 5

Handheld Programmer Keystrokes

ENT ‘

o[ o | > [ ][]

! Pt —) bl
E

el o1 o]
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Out Immediate (OUTI)

DS5

Used

HPP

Used

The Out Immediate instruction reflects the status of the
rung (on/off) and outputs the discrete (on/off) status to
the specified module output point and the image register

at the time the instruction is executed. If multiple Out
Immediate instructions referencing the same discrete

point are used it is possible for the module output status

to change multiple times in a CPU scan. See Or Out

Immediate.

Or Out Immediate (OROUTTI)

DS5

Used

HPP

Used

The Or Out Immediate instruction has been designed to
use more than 1 rung of discrete logic to control a single

output. Multiple Or Out Immediate instructions
referencing the same output coil may be used, since all

contacts controlling the output are ored together. If the

status of any rung is on at the time the instruction is
executed, the output will also be on.

Y aaa

—(oum)

Y aaa

—(orour)

Operand Data Type

DLO05 Range

aaa

OQutputs ...

0-377

In the following example, when X1 is on, output point Y2 on the output module will turn
on. For instruction entry on the Handheld Programmer, you can use the instruction number

(#350) as shown, or type each letter of the command.

DirectSOFT 5

Handheld Programmer Keystrokes

In the following example, when X1 or X4 is on, Y2 will energize.

DirectSOFT 5

Y2 $ B
/ st || 7 1 ENT
L OuTI
O F A
INST# 3 5 0 ENT ENT
- 5 ENT
Handheld Programmer Keystrokes
$ B
, Y2 str || = . ENT
OR OUTI
\ ) o] D F A
INST# 3 5 0 ENT ENT
v2 = [|€, || EnT
(onoun)
OR OUTI s E
\ st || 4 ENT
(6] D F A
INST# 3 5 0 ENT ENT
C
- 5 ENT
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Set Immediate (SETT)

The Set Immediate instruction immediately sets, or

turns on an output or a range of outputs in the image

register and the corresponding output point(s) az the Y aaa  aaa
time the instruction is executed. Once the outputs are 4< SETI )
set it is not necessary for the input to remain on. The

Reset Immediate instruction can be used to reset the

outputs.

Reset Immediate (RSTT)

AR The Reset Immediate instruction immediately resets,
se .
pp Useg | O EWIDS off an output or a range of outputs in the
image register and the output point(s) az the time the

instruction is executed. Once the outputs are reset it is
not necessary for the input to remain on.

DS5 | Used
HPP | Used

Y aaa aaa
4< RSTI )

Operand Data Type DL05 Range

aaa

Outputs ... Y 0-377

In the following example, when X1 is on, Y2 through Y5 will be set on in the image register
and on the corresponding output points.

DirectSOFT 5
Handheld Programmer Keystrokes

‘ X1 Y2 Y5 $STR > ||® 1 ENT
I I ( SETI > X | c F
‘ seT || SHFT 8 - » - 5 ENT

In the following example, when X1 is on, Y5 through Y22 will be reset (off) in the image
register and on the corresponding output module(s).

DirectSOFT 5
Handheld Programmer Keystrokes
X1 Y5 Y22 s B
II (RSTI) |STR||%||1 |ENT|

S | F C C
Cosr Lo s > 75 | > ] J°2 | ]
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Timer, Counter and Shift Register Instructions

Using Timers
Timers are used to time an event for a desired length of time. The single input timer will time
as long as the input is on. When the input changes from on to off the timer current value is
reset to 0. There is a tenth of a second and a hundredth of a second timer available with a
maximum time of 999.9 and 99.99 seconds respectively. There is a discrete bit associated with
each timer to indicate that the current value is equal to or greater than the preset value. The
timing diagram below shows the relationship between the timer input, associated discrete bit,
current value, and timer preset.

Seconds
0 1 2 3 4 5 6 7 O TMR T

8
X1 L (I K30
0

T

‘T1| / YO
11 (our)

Current 0 10 20 30 40 50 60
Value 1/10 Seconds

There are those applications that need an accumulating timer, meaning it has the ability to
time, stop, and then resume from where it previously stopped. The accumulating timer works
similarly to the regular timer, but two inputs are required. The start/stop input starts and
stops the timer. When the timer stops, the elapsed time is maintained. When the timer starts
again, the timing continues from the elapsed time. When the reset input is turned on, the
elapsed time is cleared and the timer will start at 0 when it is restarted. There is a tenth of a
second and a hundredth of a second timer available with a maximum time of 9999999.9 and
999999.99 seconds respectively. The timing diagram below shows the relationship between
the timer input, timer reset, associated discrete bit, current value, and timer preset.

Seconds
0 1 2 3 4 5 6 7 8 ‘X1| TMRA To
“—l || K30
X1 Enable
X2
X2 { }
Reset Input
TO L
Current 0 10 10 20 30 40 50 0
Value 1/10 Seconds

DL05 Micro PLC User Manual, 6th Edition I 5-35



Chapter 5: Standard RLL - Timer, Counter and Shift Register Instructions

Timer (TMR) and Timer Fast (TMRF)

DS5

Used

HPP

Used

The Timer instruction is a 0.1 second single input timer that
times to a maximum of 999.9 seconds. The Timer Fast
instruction is a 0.01 second single input timer that times up
to a maximum of 99.99 seconds. These timers will be
enabled if the input logic is true (on) and will be reset to 0 if
the input logic is false (off).

TMR T aaa
B bbb

Preset Timer#

Instruction Specifications

TMRF T aaa

Timer Reference (Taaa): Specifies the timer number. 5 bbb

Preset Value (Bbbb): Constant value (K) or a V-memory

location.

Preset Timer#

Current Value: Timer current values (BCD) are accessed by
referencing the associated V or T memory location*. For
example, the timer current value for T3 physically resides
in V-memory location V3 as a BCD value.

The timer discrete status bit and the
current value are not specified in the
timer instruction

Discrete Status Bit: The discrete status bit is referenced by
the associated T memory location. Operating as a “timer
done bit”, it will be on if the current value is equal to or
greater than the preset value. For example, the discrete
status bit for Timer 2 is TA2.

NOTE: Timer preset constants (K) may be changed by using a handheld programmer, even when the CPU is
in Run Mode. Therefore, a V-memory preset is required only if the ladder program must change the preset.

Operand Data Type DL05 Range

.................................. AB aaa bbb
Timers ... T 0177 —
V-memory for presetvalues ............... V — 71420000__77537777*
Pointers (presetonly) .................... P — ;igg:;g;;
Constants (presetonly) .................. K — 0-9999
Timer discrete status bits ............... TN 0-177 or V41100-41107
Timer currentvalues . ................ VT 0177

NOTE: * May be non-volatile if MOV instruction is used.
**With the HPPE both the Timer discrete status bits and current value are accessed with the same data

reference. DirectSOFT 5 uses separate references, such as “T2” for discrete status bit for Timer T2, and
“TA2” for the current value of Timer T2.

You can perform functions when the timer reaches the specified preset using the discrete
status bit. Or, use comparative contacts to perform functions at different time intervals, based
on one timer. The examples on the following page show these two methods of programming
timers.
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Timer Example Using Discrete Status Bits
In the following example, a single input timer is used with a preset of 3 seconds. The timer
discrete status bit (T2) will turn on when the timer has timed for 3 seconds. The timer is reset
when X1 turns off, turns off the discrete status bit and resets the timer current value to 0.

Timing Diagram

Seconds

DirectSOFT 5
‘X1| TMR K30 T2 0 1
[
| | ( our ) .
Handheld Programmer Keystrokes Yo
SEINES w |
MBI AE)NNED
Pore ] > [l [uua [[° [
%

L= ]

ouT H % HA 0

Timer Example Using Comparative Contacts
In the following example, a single input timer is used with a preset of 4.5 seconds.
Comparative contacts are used to energize Y3, Y4, and Y5 at one second intervals respectively.
When X1 is turned off the timer will be reset to 0 and the comparative contacts will turn off

Y3, Y4, and Y5.

DirectSOFT 5

IR

20 30 40 50 60

Timing Diagram

Seconds

IR

|

TA20{ }K10 - K45Y3T20 X1 0! 2
{2} ( ouTt ) va %

TA20 K20 Y4 Y4 l
{2} ( our ) . [
TAZO{E[KSO ( JjT ) 0urreT:t 0 10

PM%HFM

P | > ] [0 | >[50 |76 o]

P | > o [wa [0 %o [ > ]P0 %0 Jlo ]

(B | > [°o o ]

P | > o [wa [ %o [ > ]2 %0 J[o ]

I EY

P | > o [wa [ %o [ > [P0 %0 Jlo ]

I EY

20 30 40 50 60 0
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Accumulating Timer (TMRA) Enable |TMRA T aaa

05 [ Useg | L he Accumulating Timer is a 0.1 second two input timer that B bbb
PP | Useg | Will time to a maximum of 9999999.9.

Accumulating Fast Timer (TMRAF)

555 | Useg | 1 e Accumulating Fast Timer is a 0.01 second two-input

PP | Useg | timer that will time to a maximum of 99999.99. Each one uses
two timer registers in V-memory. These timers have two inputs,
an enable and a reset. The timer starts timing when the enable
is on and stops when the enable is off (without resetting the

n count). The reset will reset the timer when on and allow the Enable | TMRAF T aaa

Reset

Preset Timer#

: ) B bbb
timer to time when off.

. . . Reset
Instruction Spec1ﬁcat10ns

Timer Reference (Taaa): Specifies the timer number.

Preset Value (Bbbb): Constant value (K) or a V-memory Preset Timer#
location.

Current Value: Timer current values (BCD) are accessed by The timer discrete status bit
referencing the associated V or T memory location*. For and the current value are not
example, the timer current value for T3 resides in V-memory specified in the timer
location V3 as a BCD value. instruction

Discrete Status Bit: The discrete status bit is accessed by referencing the associated T memory
location. Operating as a “timer done bit”, it will be on if the current value is equal to or
greater than the preset value. For example the discrete status bit for timer 2 would be T2.

pronee NOTE: The accumulating type timer uses two consecutive V-memory locations for the 8-digit value, and
— therefore two consecutive timer locations. For example, if TMR 1 is used, the next available timer number is

— TMR 3.
Operand Data Type DL05 Range

.................................. AB aaa bbb
Timers ... T 0-176 —
V-memory for presetvalues ............... vV — 1200-7377/7400-7577*
Pointers (presetonly) .................... P — 1200-7377/7400-7577
Constants (presetonly) .................. K — 0-99999999
Timer discrete status bits ............... ™w 0-176 or V41100-41107
Timer currentvalues ................. VT 0-176

NOTE: * May be non-volatile if MOV instruction is used.
Z: ** With the HPE both the Timer discrete status bits and current value are accessed with the same data

reference. DirectSOFT 5 uses separate references, such as “T2” for discrete status bit for Timer T2, and
“TA2” for the current value of Timer T2.

The following examples show two methods of programming timers. One performs functions
when the timer reaches the preset value using the discrete status bit, or use comparative
contacts to perform functions at different time intervals.
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|
Accumulating Timer Example using Discrete Status Bits
In the following example, a two input timer (accumulating timer) is used with a preset of 3
seconds. The timer discrete status bit (T6) will turn on when the timer has timed for 3
seconds. Notice in this example that the timer times for 1 second, stops for one second, then
resumes timing. The timer will reset when C10 turns on, turning the discrete status bit off
and resetting the timer current value to 0.
DirectSOFT 5 Timing Diagram
X1 Seconds
‘ l TMRA T6 0 1 2 3 4 5 6 7 8
A T e -
ﬁ H——
T6 Y7 Te
{ } < ouT ) Cyrrent 0 10 10 20 30 40 5 0
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
Com | > 7 =]
Csm || > o os [P0 % Jlov] Csm || = o wa ][®s | ]
Pue [ 26 [ ]]°6 | =] N Y O

Accumulator Timer Example Using Comparative Contacts
In the following example, a single input timer is used with a preset of 4.5 seconds.
Comparative contacts are used to energized Y3, Y4, and Y5 at one second intervals
respectively. The comparative contacts will turn off when the timer is reset.

GX D
our H 4 H 3 H ENT ‘

$ T C A [} A
s | > o [ ][ %0 > ]2 %o Jlor]

DirectSOFT 5
) Timing Diagram
‘ ‘ Seconds
‘ ‘ TMRA T20 0 1 2 3 4 5 6 7 8
s . I l_
i — ~
‘ ‘ c10
TA20 K10 Y3 Y3 4’ ‘—
‘2‘ ( our ) [
1= \ V4
TAZO‘ ‘KZO Y4 Y5
= ( ouT )
1=l \
T20
TAZO‘ ‘KBO Y5
Current 0 10 10 20 30 40 50 0
> /
1= \oour ) Value 2729729772
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
3 B GX E
I EI P Bor | > || | o
C B A $ T [} A
‘SBSTR H - HSHFT H 2 H 1 H 0 H ENT ‘ ‘ STR H - ‘SHFT H MLR H 2 o L2
[ 2 O P P [ G
: e %2 | * BN
Cora | > [l e [0 20 [ ]2 %0 Jlow ] B 2> ]
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Using Counters

5-40 |

Counters are used to count events. The counters available are up counters, up/down counters,
and stage counters (used with RLL2US programming).

The up counter has two inputs, a count input and a reset input. The maximum count value is
9999. The timing diagram below shows the relationship between the counter input, counter
reset, associated discrete bit, current value, and counter preset.

X1
X I I N D I N o,
X2 ,_ |X2|
I I Reset
CT1
Current 1 2 3 4 0 Counter preset
alue

Counts

The up down counter has three inputs, a count up input, count down input and reset input.
The maximum count value is 99999999. The timing diagram below shows the relationship
between the counter input, counter reset, associated discrete bit, current value, and counter
preset.

o D

| | | O uDC T2
[ Up K3
X2 ‘le
X3 [_ b Down
X3
||
CT2 m [ Reset
Current 1 2 1 2 3 0
Value

Counts
Counter Preset

The stage counter has a count input and is reset by the RST instruction. This instruction is
useful when programming using the RLLZLUS structured programming. The maximum count
value is 9999. The timing diagram below shows the relationship between the counter input,
associated discrete bit, current value, counter preset and reset instruction.

Xi | I | I ,X] | SGCNT ~ CT2
[ K3
CT2
1 2 3 40
“Vaite Counts Counter preset
RST
CT2
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Counter (CNT)
AR The Counter is a two input counter that increments
Hpp Useq | Vvhen the count input logic transitions from off to on.

When the counter reset input is on the counter resets
to 0. When the current value equals the preset value,
the counter status bit comes on and the counter
continues to count up to a maximum count of 9999.
The maximum value will be held until the counter is
reset.

Instruction Specifications

Counter Reference (CTaaa): Specifies the counter
number.

Preset Value (Bbbb): Constant value (K) or a
V-memory location as a BCD value.

Counter#
Count | CNT ET aaa
B bbb
Reset
i
Preset

The counter discrete status bit and the
current value are not specified in the
counter instruction.

Current Values: Counter current values are accessed by referencing the associated V or CT

memory locations*. The V-memory location is the counter location + 1000. For example, the

counter current value for CT3 resides in V-memory location V1003 as a BCD value.

Discrete Status Bit: The discrete status bit is accessed by referencing the associated CT
memory location. It will be on if the value is equal to or greater than the preset value. For
example the discrete status bit for counter 2 would be CT?2.

NOTE: Counter preset constants (K) may be changed by using a programming device, even when the CPU is

in Run Mode. Therefore, a V-memory preset is required only if the ladder program must change the preset.

Operand Data Type DL05 Range

.................................. AB aaa bbb
Counters ....... ..., CT 0177 —
V-memory (presetonly) .................. v 7142000(1_77537777*
Pointers (presetonly) .................... P ;‘2188:;2;;
Constants (presetonly) .................. K — 0-9999
Counter discrete status bits ............ CTNV 0-177 or V41140-41147
Counter current values .............. V /CT** 0177

NOTE: * May be non-volatile if MOV instruction is used.

** With the HPP both the Counter discrete status bits and currvent value are accessed with the same data

reference. DirectSOFT 5 uses separate references, such as “C12” for discrete status bit for Counter C12, and

“CTA2” for the current value of Counter CT2.
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Counter Example Using Discrete Status Bits
In the following example, when X1 makes an off to on transition, counter CT2 will
increment by one. When the current value reaches the preset value of 3, the counter status bit
CT2 will turn on and energize Y7. When the reset C10 turns on, the counter status bit will
turn off and the current value will be 0. The current value for counter CT2 will be held in
V-memory location V1002.

DirectSOFT 5
Counting diagram

| S I N I N R R R
]

K3
C10
n |

CT2or
CT2 Y7 Y7

| (

1 \ ouT ) Current Value 2 3 4 0
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
SN = I T O ES P B
Y S S O P B > P ] Jlo ]

I EI A EY N

Counter Example Using Comparative Contacts
In the following example, when X1 makes an off to on transition, counter CT?2 will
increment by one. Comparative contacts are used to energize Y3, Y4, and Y5 at different
counts. When the reset C10 turns on, the counter status bit will turn off and the counter
current value will be 0, and the comparative contacts will turn off.

DirectSOFT 5
Counting diagram
X1
} } CNT CT2 I I [ ‘ [ ‘
X1
K3
C10
| | c1o
[
CTA2 K1 Y3 Y3 4,
‘2 ( ouT >
=l \
Y4
CTA2 K2 Y4
}2} ( out ) s
Current 1 2 3 4 0
Value
CTA2 ‘Ka Y5
= ( ouT )
=l \
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B $ C T C
N EI ) Cora ]| > Jloer | o |[ua ] |
$ C B A C
I 5 % O P
GY C D GX E
o = G B 2 I EINE
$ Cc T [} $ C T C
Pora ]| > Jlo 22 Jlo [uan ]2 | Cora ]| > Jlowr |2 o |[uun ] |
GX D GX F
EEI N El I EY N
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|
Stage Counter (SGCNT)

S5 T Used The Stage Counter is a single ipput counter that

HPP Used | LCTements when the input logic transitions frpm qff to Counter#
on. This counter differs from other counters since it will
hold its current value until reset using the RST SGCNT  CT aad
instruction. The Stage Counter is designed for use in ] B bbb
RLLPLUS programs but can be used in relay ladder logic
programs. When the current value equals the preset Preset
value, the counter status bit turns on and the counter
continues to count up to a maximum count of 9999. The counter discrete status bit and the
The maximum value will be held until the counter is current value are not specified in the
reset. counter instruction.

Instruction Specifications
Counter Reference (CTaaa): Specifies the counter number.
Preset Value (Bbbb): Constant value (K) or a V-memory location.

Current Values: Counter current values are accessed by referencing the associated V or CT
memory locations*. The V-memory location is the counter location + 1000. For example, the
counter current value for CT3 resides in V-memory location V1003.

Discrete Status Bit: The discrete status bit is accessed by referencing the associated CT
memory location. It will be on if the value is equal to or greater than the preset value. For
example the discrete status bit for counter 2 would be CT?2.

Operand Data Type DL05 Range

.................................. AB aaa bbb
Counters ..., CT 0177 —
V-memory (presetonly) .................. v — 7142000(1_77537777*
Pointers (presetonly) .................... P — ;‘2188:;2;;
Constants (presetonly) .................. K — 0-9999
Counter discrete status bits ............ CTNV 0-177 or V41140-41147
Counter current values .............. V /CT** 10001177

poom  NOTE: * May be non-volatile if MOV instruction is used.
ZE ** With the HPD both the Counter discrete status bits and current value are accessed with the same data
|=—1 reference. DirectSOFT 5 uses separate references, such as “C12” for discrete status bit for Counter C12, and
“CTA2” for the current value of Counter CT2.
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Stage Counter Example Using Discrete Status Bits
In the following example, when X1 makes an off to on transition, stage counter CT7 will
increment by one. When the current value reaches 3, the counter status bit CT7 will turn on
and energize Y7. The counter status bit CT7 will remain on until the counter is reset using
the RST instruction. When the counter is reset, the counter status bit will turn off and the

counter current value will be 0. The current value for counter CT7 will be held in V-memory
location V1007.

DirectSOFT 5
Counting diagram

n § ST e I e B s B
CT7 Y7 Y7
\
\

} ( ouTt > Current 1 2 3 4 0
Value
© T RST
} } —( RST > CT7
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B GX B A
‘STRH%H1 ‘E“T‘ ‘OUTH%H1 0 ENT‘
S G GY $ c F
el % E1 G ERI CH Y Cora || > Jloer ]l |75 o |
H D S [} T H
o 2] Jlor] i I3 EL G EUY P D

$ Cc T H
S = 0 G A T L 2

Stage Counter Example Using Comparative Contacts
In the following example, when X1 makes an off to on transition, counter CT?2 will
increment by one. Comparative contacts are used to energize Y3, Y4, and Y5 at different
counts. Although this is not shown in the example, when the counter is reset using the Reset
instruction, the counter status bit will turn off and the current value will be 0. The current
value for counter CT2 will be held in V-memory location V1002.

DirectSOFT 5 Counting diagram

X1
‘ ‘ SGCNT  CT2
a [ R
X1
cT2 K1 Y3
Y3
}Z} ( ouT )
Y4 ’
CTZ‘ ‘K2 Y4
> (
=l {oour ) Y5
cT2 K3 Y5 Current 1 2 3 4 0
‘ ‘ / Value
‘2‘ \ ouT )
RST
CT2
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B $ C T C
‘ STR H - H I (sl ‘ ’ STR H - HSHFT 2 |57 H MLR H 2 ‘
) G GY C
Ead S N E*
C B A GX E
Y 2 I ENE
$ C T C $ C T C
‘ STR H - H ST H 2 HSHFT H MLR H 2 ‘ ’ STR H - HSHFT H 2 HS”FT H MLR H 2 ‘
B D
GX D GX F
N EINE2 B> 75 o]
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Up Down Counter (UDC)

DS5

Used

HPP

Used

This Up/Down Counter counts up on each off to on
transition of the Up input and counts down on each
off to on transition of the Down input. The counter
is reset to 0 when the Reset input is on. The count
range is 0-99999999. The count input not being
used must be off in order for the active count input
to function.

Instruction Specification

Counter Reference (CTaaa): Specifies the counter
number.

Preset Value (Bbbb): Constant value (K) or two
consecutive V-memory locations as a BCD value.

Current Values: Current count is a double word value
accessed by referencing the associated V or CT
memory locations*. The V-memory location is the
counter location + 1000. For example, the counter
current value for CT5 resides in V-memory location
V1005 and V1006 as a BCD value.

Discrete Status Bit: The discrete status bit is accessed by
referencing the associated CT memory location.
Operating as a “counter done bit” it will be on if the
value is equal to or greater than the preset value. For

CT aaa|
B bbb

Up uUDC

Down Counter #

Reset | Preset

Caution: The UDC uses two
V-memory locations for the 8 digit
current value. This means that the
UDC uses two consecutive
counter locations. If UDC CTT1 is
used in the program, the next
available counter is CT3.

The counter discrete status bit and
the current value are not specified
in the counter instruction

example the discrete status bit for counter 2 would be CT?2.

Operand Data Type DL05 Range

.................................. AB aaa bbb
Counters ... ..o CT 0-176 —
V-memory (presetonly) .................. V — 71420000__77537777*
Pointers (presetonly) .................... P — ;‘2188:;2;;
Constants (presetonly) .................. K — 0-99999999
Counter discrete status bits ............ CTnv 0-176 or V41140-41147
Counter current values .............. V/CT** 0-176

NOTE: * May be non-volatile if MOV instruction is used.
**With the HPP both the Counter discrete status bits and current

reference. DirectSOFT 5 uses separate references, such as “C12” for discrete status bit for Counter C12, and

“CTA2” for the current value of Counter CT2.

value are accessed with the same data
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Up / Down Counter Example Using Discrete Status Bits

In the following example if X2 and X3 are off ,when X1 toggles from off to on the counter
will increment by one. If X1 and X3 are off the counter will decrement by one when X2
toggles from off to on. When the count value reaches the preset value of 3, the counter status
bit will turn on. When the reset X3 turns on, the counter status bit will turn off and the
current value will be 0.

DirectSOFT 5

Counting Diagram
X1

upc cT2 | | ’ ‘ ’ ‘
K3 X1

|
[

ﬂ i o
y

X3
3 0

|| / Current 1 2 1 2
I L ouTt Value
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
D
Cora | > [°, J[o ]
C T C
Porm | > [°2 Lo ] N 5N 0 G P G A
A
Pora | > [P0 Lo ] B [ [° [0 Jlow]
EIM N EY N

Up / Down Counter Example Using Comparative Contacts

In the following example, when X1 makes an off to on transition, counter CT?2 will
increment by one. Comparative contacts are used to energize Y3 and Y4 at different counts.
When the reset (X3) turns on, the counter status bit will turn off, the current value will be 0,
and the comparative contacts will turn off.

DirectSOFT 5 R
Counting Diagram

| | ubc cr2 ’ ‘ ’ ‘ ’ ‘ ’
[ V2000 x1
X2
| |
[ X2
[ ] X3
[

CTAZ‘ ‘K1 Y3 Y3
= ( ouT )
=1 \

Y4

CTA2 K2 4 Current 1 2 3 4 0
\2 14 out ) Value
=1 \

Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
B
M EYED
$ GX D
s | > [, ] o] EEY N E2

D C C c
o[l [0 [ | > % [ ]

GX E
EH ES

SHFT H H ENT

A A
AND 0 0

$ D $ C T C
P EY P ]| > [l ][° [l [ua ][

$ T C
m || > HSH” o el ]
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Shift Register (SR)

DS5

Used

HPP

Used

The Shift Register instruction shifts data through a
predefined number of control relays. The control ranges
in the shift register block must start at the beginning of

an 8 bit boun

dary use 8-bit blocks.

The Shift Register has three contacts.

¢ Data — determines the value (1 or 0) that will enter the

register

* Clock — shifts the bits one position on each low to high

transition

DATA SR

From A aaa
CLOCK |

To B bbb
RESET

* Reset —resets the Shift Register to all zeros.

With each off to on transition of the clock input, the bits which make up the shift register
block are shifted by one bit position and the status of the data input is placed into the starting
bit position in the shift register. The direction of the shift depends on the entry in the From
and To fields. From CO0 to C17 would define a block of sixteen bits to be shifted from left to
right. From C17 to CO would define a block of sixteen bits, to be shifted from right to left.
The maximum size of the shift register block depends on the number of available control

relays. The minimum block size is 8 control relays.

Operand Data Type DL05 Range
.................................. A/B aaa bbb
ControlRelay ........................... C 0-777 0-777
DirectSOFT 5 Handheld Programmer Keystrokes

|X1| Data Input SR |$STR || —~ ||B1 | ENT |
5 Fi c |$STR ” - ”02 ” ENT |
X2 rom 0
I I Clock Input |$STR ” - ||D s ” ENT |
X3 T c17 |SHFT ” "hst ” SHFT ” "omn ” SHFT ” =4 ”A 0 ‘
I I Reset Input | % ||B1 ||H ] || ENT |

~.
Inputs on Successive Scans Shift Register Bits

T 010 0 ———-FP|||||| |||||||?17

0 0-1-0 O — [T IIITITTIIIIII]

0 010 O [T IT]

1 0-1-0 0 — O[T

0-1-0 0 — [T
0 0 1 — [T ITIIITIIIIT]
[] Indicates [] Indicates
ON OFF
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Accumulator/Stack Load and Output Data Instructions

Using the Accumulator

The accumulator in the DLO5 internal CPUs is a 32 bit register which is used as a temporary
storage location for data that is being copied or manipulated in some manor. For example,
you have to use the accumulator to perform math operations such as add, subtract, multiply,
etc. Since there are 32 bits, you can use up to an 8-digit BCD number. The accumulator is
reset to 0 at the end of every CPU scan.

Copying Data to the Accumulator
The Load and Out instructions and their variations are used to copy data from a V-memory
location to the accumulator, or, to copy data from the accumulator to V-memory. The
following example copies data from V-memory location V2000 to V-memory location
V2010.

V2000

N ' [so]3]5]

V2000

Unused accumulator bits l

Copy data from V2000 to the
are set to zero

lower 16 bits of the accumu- —_—
ator ace. [0 ]0fo o8 ]9 ]3]5]

[ ——

|

V2010 HEEE

Copy data from the lower 16 bits V2010
of the accumulator to V2010

ouT

Since the accumulator is 32 bits and V-memory locations are 16 bits the Load Double and
Out Double (or variations thereof) use two consecutive V-memory locations or 8 digit BCD
constants to copy data either to the accumulator from a V-memory address or from a
V-memory address to the accumulator. For example if you wanted to copy data from V2000
and V2001 to V2010 and V2011 the most efficient way to perform this function would be as

follows:
X1 LDD V2001 V2000
| |
|1 V2000 Lo]7[3]o]5 Jo 2 e |
Copy data from V2000 and l l
V2001 to the accumulator

—_—— ——
Acc.|6|7|3|9||5|0|2|6|

—_— —

|

b CIEAENEN ERCHENCH

Copy data from the accumulator to
V2010 and V2011 V2011 V2010
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Changing the Accumulator Data

Instructions that manipulate data also use the accumulator. The result of the manipulated
data resides in the accumulator. The data that was being manipulated is cleared from the
accumulator. The following example loads the constant value 4935 into the accumulator,
shifts the data right 4 bits, and outputs the result to V2010.

LD Constant

7 N

Load the value 4935 into the P SRR U S — N —
accumulator 31 30 29 28|27 26 25 24/23 22 21 2019 18 17 16|[15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0
ace.[ o] o[ o] o[ o[ o[ o] o] o[ 0] o] o[ 0] o] o o][ 0] 1] o[ o[ 1] o] o[ 1] o] o[ 1] 1[0 1] 0]

The upper 16 bits of the accumulator

will be set to 0 l
Shifted out of
accumulator

3130 29 28 27 26 25 24 23 22 21201918 17 16 15141312 1110 9 8 7 6 5 4 3 2 1 0
K4 ace.[ 0] o] o[ o] o] o[ 0] o] o] 0] o] 0] 0] 0] 0 o][ 0] o] o] o[ o] 1T o] 1[0 o] 1[0 o] ]

SHFR

Shift the data in the accumulator
4 bits (K4) to the right S N S —

NV

Output the lower 16 bits of the ac-
cumulator to V2010 V2010

Some of the data manipulation instructions use 32 bits. They use two consecutive V-memory
locations or an 8 digit BCD constant to manipulate data in the accumulator.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The value in the accumulator is added
with the value in V2006 and V2007 using the Add Double instruction. The value in the
accumulator is copied to V2010 and V2011 using the Out Double instruction.

V2001 V2000
Lel7[s]ofs o2 ]s |

X LDD
‘ V2000

Load the value in V2000 and l l
V2001 into the accumulator —_—
6 7 3 9 5 0 2 6 (Accumulator)

ADDD
V2006

+2 0 0 0 4 0 4 6  (V2006&V2007)

Accl8 |7 ]3]9]ofo |7 |2 ]

Add the value in the
accumulator with the value
in V2006 and V2007

OUTD

V2010 [s]7]3]o]o]o ] |2 ]

Copy the value in the V2011 V2010

accumulator to V2010 and
V2011
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Using the Accumulator Stack

The accumulator stack is used for instructions that require more than one parameter to
execute a function or for user defined functionality. The accumulator stack is used when more
than one Load instruction is executed without the use of an Out instruction. The first load
instruction in the scan places a value into the accumulator. Every Load instruction thereafter
without the use of an Out instruction places a value into the accumulator and the value that
was in the accumulator is placed onto the accumulator stack. The Out instruction nullifies
the previous load instruction and does not place the value that was in the accumulator onto
the accumulator stack when the next load instruction is executed. Every time a value is placed
onto the accumulator stack the other values in the stack are pushed down one location. The
accumulator is eight levels deep (eight 32 bit registers). If there is a value in the eighth
location when a new value is placed onto the stack, the value in the eighth location is pushed
off the stack and cannot be recovered.

Bucket

X1\ D Constant
H ! K3245 Current Acc. value l
- —_———
Load the value 3245 into the Acc.l 0 [ 0 [ 0 [ 0 H3 [2 [4 [5 l Accumulator Stack
accumulator Level1 [ X X X X X X X X
Previous Acc. value level2 |X X X X X X X X>
e[ X X[ X X][x X ] x] Level3 [X X X X X X X X
Level4 |[X X X X X X X X>
Level5 [ X X X X X X X X>
Levels [ X X X X X X X X>
D Constant Level7 [ X X X X X X X Xg
] K5151 Current Acc. value | Levelg |X X X X X X X X
Load the value 5151 into the Acc*l 0 [ 0 [ 0 [ 0 H 5 [ 1 [ 5 [ 1 l @ Buckel
ggigrr;l]lte\otft)'qgu;gg:(g the value Previous Acc. value Accumulator Stack
ACC-["[O[O[OH3[2[4[51 . leveli |0 0 0 0 3 2 4 5>
Level2 | X X X X X X X X
Level3 [ X X X X X X X X>
Level4 |[X X X X X X X X>
Level5 [ X X X X X X X X>
Level |[X X X X X X X X%
o Constant nn Level7 [ X X X X X X X X>
T K6363 Current Acc. value F_,L tevel8 [X X X X X X X X
Load the value 6363 into the ACC'[ 0 [ 0 [ 0 [ 0 H 6 [ s [ 6 [ s l @ Bucket
accumulator, pushing the value Previous Acc. value Accumulator Stack
5151 to the 1st stack location
and the value 3245 to the acc.[o[oJoJo][s]1]s]1] —— ‘Lewelt [0 0 0 0 5 1 5 1>
2nd stack location level2 |0 0 0 0 3 2 4 5
Level3 [ X X X X X X X X>
Level4 [ X X X X X X X X>
Level5 [ X X X X X X X X>
Level |[X X X X X X X X>
Level7 [ X X X X X X X X>
Level8 [X X X X X X X X>

The POP instruction rotates values upward through the stack into the accumulator. When a
POP is executed the value which was in the accumulator is cleared and the value that was on
top of the stack is in the accumulator. The values in the stack are shifted up one position in
the stack.
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JX1\ POP Previous Acc. value
H Ace X [x XX [x Ix [ [x]
POP the 1st value on the stack into the Current Acc. value Accumulator Stack
‘:;C(‘J‘:‘eult‘gig:d move stack values ace.[oJoolo][4]s a]5] < tevlt [0 0 0 03 7 9 2 B
[ — Level 2 0O 0 0 0 7 9 3 0 >
Level3 [X X X X X X X X >
Level 4 X X X X X X X X >
ouT Level 5 [X X X X X X X X >
V2000 V2000 Level 6 [X X X X X X X X >
Level 7 X X X X X X X X >
Copy data from the accumulator to
V2000 Level8 [X X X X X X X X
POP Previous Acc. value
ace.[oJoJoJo][4]s]4]5]
Current Acc. value Accumulator Stack
POP the 1st value on the stack into the
accumulator and move stack values Acc.l 0 [ 0 [ 0 [ 0 H 3 [ 7 [ 9 [ 2 l «——— levell [0 O O O 7 9 3 O >
up one location
—_— Level 2 X X X X X X X X
Level 3 X X X X X X X X %
Level 4 X X X X X X X X >
ouT Level 5 X X X X X X X X >
V2001 V2001 level 6 [X X X X X X X X >
Level 7 X X X X X X X X >
Copy data from the accumulator to level8 |X X X X X X X X
V2001.
Previous Acc. value
POP -
— ace.foJoToJo][3]7 o ]2]
Current Acc. value Accumulator Stack
POP the 1st value on the stack into the
accumulator and move stack values Acc'l X [ X [ X [ X H 7 [ J [ 3 [ 0 l Level 1 X X X X X X X X >
up one location _— level2 |[X X X X X X X X S
Level 3 X X X X X X X X
Level 4 X X X X X X X X S
Level 5 X X X X X X X X >
ouT
V2002 V2002 nn Level6 [X X X X X X X X >
Level 7 X X X X X X X X >
Copy data from the accumulator to Level 8 |X X X X X X X X
V2002

Using Pointers
Many of the DLO5 series instructions will allow V-memory pointers as a operand (commonly
known as indirect addressing). Pointers allow instructions to obtain data from V-memory
locations referenced by the pointer value.

NOTE: DL0O5 V-memory addressing is in octal. However, the pointers reference a V-memory location with
values viewed as HEX. Use the Load Address (LDA) instruction to move an address into the pointer location.
This instruction performs the Octal to Hexadecimal conversion automatically.

In the following simple example we are using a pointer operand in a Load instruction.
V-memory location 2000 is being used as the pointer location. V2000 contains the value 440
which the CPU views as the Hex equivalent of the Octal address V-memory location V2100.
The CPU will copy the data from V2100 which in this example contains the value 2635 into
the lower word of the accumulator.
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X1 V2076 | X | X | X| X
| ® x| x| x]x
11 P2000 vaor7
V2100 |2 |6 |3 |5
V2000 (P2000) contains the value 440
HEX. 440 HEX. = 2100 Octal which vatel | XX | X| X
contains the value 2635. V2102 | X | X | X| X
V2000 V2103 | X | X | X| X
nnn V210 I x % x Accumulator
4
2[6]3]s]
V2105 | X | X | X| X
ouT
V2200 :

Copy the data from the lower 16 bits of
the accumulator to V2200. V2200 |2 |6 |3 |5

V2201 | X | X | X[ X

The following example is identical to the one above with one exception. The LDA (Load
Address) instruction automatically converts the Octal address to Hex.

Load the lower 16 bits of the
{ } LDA accumulator with Hexadecimal
0 2100 equivalent to Octal 2100 (440) nn

l 2100 Octal is converted to Hexadecim

Unused accumulator bits

440 and loaded into the accumulator
are set to zero

—_—

[ofofo]o][o]+]4]0]

Acc.

[

ouT Copy the data from the lower 16 bits of
the accumulator to V2000 nnn

V 2000
V2000
'
'
V2076 | X | X | X| X
V2077 | X | X | X]| X
D V2000 (P2000) contains the value 440 V2100 |2 16 |3 |5
Hex. 440 Hex. = 2100 Octal which X | x| x| x
P 2000 contains the value 2635 vaiot
V2102 | X | X | X| X
V2100 V2103 | X | X | X| X Accumulator
o]+« ]o] votoa. [x[ X [X| X
veros [x[x[x[x] [ofc]ofo][2]e]s]s]
'
ouT Copy the data from the lower 16 bits of
V 2200 the accumulator to V2200 v2200 |2 16315
V2201 | X | X | X]| X
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|
Load (LD)
The Load instruction is a 16 bit instruction that loads the
DS5 | Used L. . . LD
1P | Used Vé.lll.le (Aaaa), whlch is either a V-memory location or a 4 — Aasa
digit constant, into the lower 16 bits of the accumulator.
The upper 16 bits of the accumulator are set to 0.
Operand Data Type DLO05 Range
.................................... A daaa
V-memory ... v See memory map
Pointer ........... .. ... ...l P See memory map
Constant .............................. K O-FFFF
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator is zero.

I=—\| NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the
|—\  accumulator stack.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator and output to V2010.
DirectSOFT 5

X1 V2000
[ Lb 305
N . o3 ]5]
Load the value in V2000 into The unused accumulator l
the lower 16 bits of the bits are settozero  _L___
accumulator
Acc.|0|0|0|0”8|9|3|5|
[ —
ouT
V2010
Copy the value in the lower nn
16 bits of the accumulator to V2010
V2010
Handheld Programmer Keystrokes
$ B X
STR - 1 SET
L D
SHFT || ANDST 3 -
C A A A
2 0 0 0 ENT
GX \Y C A B A
ouT = || sHFT AND 2 0 1 0 ENT
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DS5

HPP

Load Double (LDD)
Used The Load Double instruction is a 32 bit instruction that loads LDD
Used the value (Aaaa), which is either two consecutive V-memory Aaaa

5-54 I DLO05 Micro PLC User Manual, 6th Edition

locations or an 8 digit constant value, into the accumulator.

Operand Data Type DL05 Range
.................................... daa
V-memory ... See memory map
Pointer ........ ... ... See memory map
Constant .............................. O-FFFF
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator by any instruction is zero.

NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the

accumulator stack.

In the following example, when X1 is on, the 32 bit value in V2000 and V2001 will be
loaded into the accumulator and output to V2010 and V2011.

DirectSOFT 5

I LDD

[ V2000

Load the value in V2000 and
V2001 into the 32 bit
accumulator

OUTD
V2010

Copy the value in the 32 bit
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

$STR % ’ 1 ENT
SHFT /IiNDST Y 3 P 3 %
C 5 A 0 A 0 A 0 ENT
GéUT SHFT ’ 3 %
C 5 A o B : A 0 ENT

V2001 V2000
Lol7[3]of5 Jof2]e]

L

—_—
Lel7[s]o][s]o]2]¢]

]

Lol7[3]o]ls Jo 2 o |

Acc.

V2011 V2010
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|
Load Formatted (LDF)
555 T Used The Load Formatted instruction loads 1-32
5P | Used consecutive bits from discrete memory locations into LDF A aaa
the accumulator. The instruction requires a starting K bbb

location (Aaaa) and the number of bits (Kbbb) to be

loaded. Unused accumulator bit locations are set to

ZEro.
Operand Data Type DL05 Range
.................................... A aaa bbb
Inputs . ... X 0-377 —
Outputs ... Y 0-377 —
Control Relays ...............c.ccvini... C 0-777 —
Stage Bits . ........... .. S 0-377 —
TimerBits .......... . T 0177 —
CounterBits ... CT 0177 —
Special Relays .............. ... .. ...... SP 0-777 —
Constant . ... K — 1-32
Discrete Bit Flags Description
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator by any instruction is zero.
\—\| NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the
— accumulator stack.

In the following example, when CO is on, the binary pattern of C10-C16 (7 bits) will be
loaded into the accumulator using the Load Formatted instruction. The lower 7 bits of the
accumulator are output to YO-Y6 using the Out Formatted instruction.

DirectSOFT 5
Co N Location Constant v
‘ LDF cio [c16[ci5]cra]cis [ci2] ci[ cid]
— | K7 | oFF| oFF| oFF| on] on] on]or

Load the status of 7
consecutive bits (C10-C16)

C The unused accumulator bits are set to zero \
into the accumulator

31 30 29 28 27 26 25 24 23 222120191817 16 15141312 1110 9 8 7 6 5 4 3 2 1 0

ace. (o] o[ o[ o[ o o[ o] o] o o[ o] o [ o] o o) o[ o] o[ o[ o] o o[ oL o [o[ oL o[+ [ ] o]

OUTF YO /
K7
. Location Constant l Y(,l Y5 IYA l Y3 l yz[ Y1 l Yo‘
C he value fi h
Speciid number of bis in Y0 K7 [ore[ore] or] on[ on on]or]

the accumulator to YO - Y6

Handheld Programmer Keystrokes

C A
GX

A H
H%\MHN\
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Load Address (LDA)

DS5

Used

HPP

Used

The Load Address instruction is a 16 bit instruction. It
converts any octal value or address to the HEX equivalent LDA

value and loads the

instruction is useful when an address parameter is required

HEX value into the accumulator. This O aaa

since all addresses for the DL0O5 system are in octal.

Operand Data Type DLO05 Range
aaa
Octal Address ..........coiiiiana... 0 See memory map
Discrete Bit Flags Description
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator by any instruction is zero.

NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the

accumulator stack.

In the following example when X1 is on, the octal number 40400 will be converted to a HEX
4100 and loaded into the accumulator using the Load Address instruction. The value in the

lower 16 bits of the

DirectSOFT 5

accumulator is copied to V2000 using the Out instruction.

LDA Octal Hexadecimal
0 40400 4lof4fofo] —  [4]1]o]o]
Load The HEX equivalent to Th d lat
the octal number into the 1€ unused accumulator
lower 16 bits of the bits are set to zero

—_—
accumulator |0|0|0|0||4|1|0|0|

N ——

|

out (4] ]o]o]

Acc.

V2000 V2000

Copy the value in lower 16
bits of the accumulator to
V2000

Handheld Programmer Keystrokes

$STR % ° 1 ENT

SHFT /I;NDST ’ 3 A 0 %

E . A o E y A 0 A o ENT

GéUT % SHFT VAND ¢ 2 8 0 " 0 8 0 ENT

5-56 I DL05 Micro PLC User Manual, 6th Edition



Chapter 5: Standard RLL - Accumulator/Stack Load and Output Data Instructions

Out (OUT)
The Out instruction is a 16 bit instruction that copies the ouT
DS5 | Used . . . N
Hpp | Useg | vlue in the lower 16 bits of the accumulator to a specified Aaaa
sed .
V-memory location (Aaaa).
Operand Data Type DL05 Range
.................................... A daa
V-memory .o v See memory map
Pointer .......... ... ... . . P See memory map
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.

In the following example, when X1 is on, the value in V2000 will be loaded into the lower 16

bits of the accumulator using the Load instruction. The value in the lower 16 bits of the
accumulator are copied to V2010 using the Out instruction.V2000

DirectSOFT 5

Handheld Programmer Keystrokes

|

ENT ‘

Out Double (OUTD)

X1 V2000 ’ H H
LD $ = ||® ENT
v2000 o 1
L D
Load the value in V2000 into ’ SHFT HANDSTH 3 H % ‘
the lower 16 bits of the The unused accumulator
accumulator bits are set to zero D ’ C H A H A H A H ENT ‘
2 0 0 0
aelofolofolls[oBIs] = —
X Vv B A
I I EE P G S O
V2010
Copy the value in the lower
16 bits of the accumulator to nﬂ
V2010 V2010

The Out Double instruction is a 32 bit instruction that ouUTD
DS5 | Used . . .
copies the value in the accumulator to two consecutive V — A
HPP | Used . . . . aaa
memory locations at a specified starting location (Aaaa).
Operand Data Type DL05 Range
.................................... A aaa
V-memory ... V All (See page 4-28)
Pointer ........ ... P All'V mem. (See page 4-28)
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.

In the following example, when X1 is on, the 32 bit value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is output to V2010 and V2011 using the Out Double instruction.

DirectSOFT 5

LDD
V2000

4{)(1

Load the value in V2000 and
V2001 into the accumulator

OouTD
V2010

Copy the value in the
accumulator to V2010 and
V2011

V2001 V2000 Handheld Programmer Keystrokes

B EEE R N
l l STR 1
S S [t o] [ | =]
ace.[e]7]3]0][5]0]2]e] ‘C HA HA HA H ENT ‘
—————— 2 0 0 0
| | (B [ [, =]
oEnuaaan DN N

V2011 V2010
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[
Out Formatted (OUTF)
055 | Useq | The Out Formatted instruction outputs 1-32 bits from the
. . . OUTF A aaa
PP | Useq | 2ccumulator to the specified discrete memory locations. The S K bbb
instruction requires a starting location (Aaaa) for the
destination and the number of bits (Kbbb) to be output.
Operand Data Type DLO05 Range
.................................... A aaa bbb
Inputs ... X 0-377 —
Outputs ... Y 0-377 —
Control Relays ..............ccoiiiintt C 0-777 —
Constant .............................. K — 1-32
In the following example, when CO is on, the binary pattern of C10—-C16 (7 bits) will be
loaded into the accumulator using the Load Formatted instruction. The lower 7 bits of the
accumulator are output to YO-Y6 using the Out Formatted instruction.
DirectSOFT 5
0 LDF cio Location Constant [ci6]cis[cia]ciz iz feit [ il
— K7 [orr|orr[oFr] on] on] on]oFF]
tg{zg{iﬂi\b\:'gi;{é 0-C16) The unused accumulator bits are set to zero \
313029 2827 262524232221201918 1716 15141312 1110 9 8 7
ouTr ) V20 l/i]clc:)n!u(l]alto(:l()l()l[)I()I(]I()l()l(]l[)I()I[)I()H(]I()I(]l[)l(]l(]l()l(ll()l()I(]I[)l I I IOI
Copy the value of the /
specified number of bits
fvr;gjzeéaccumumor “ Location Constant [v26]v2s [vaa [ v23]v22 [ vai]v2o]
v | [ ] [orr| orr| orr[ on] on] on]oFF]
Handheld Programmer Keystrokes
o | > oo <0 2 Lo ]
[ st [ | 2]
il Y
[Bn HSH” s >
N EY e
POP
555 | Used The POP instruction moves the value from the first level of the
PP | Used accumulator stack (32 bits) to the accumulator and shifts each POP
value in the stack up one level.

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.

5-58 I DL05 Micro PLC User Manual, 6th Edition



Chapter 5: Standard RLL - Accumulator/Stack Load and Output Data Instructions

Pop Instruction (contd)
In the example below, when CO is on, the value 4545 that was on top of the stack is moved
into the accumulator using the Pop instruction The value is output to V2000 using the Out
instruction. The next Pop moves the value 3792 into the accumulator and outputs the value
to V2001. The last Pop moves the value 7930 into the accumulator and outputs the value to
V2002. Please note if the value in the stack were greater than 16 bits (4 digits) the Out
Double instruction would be used and two V-memory locations for each Out Double must
be allocated.

DirectSOFT 5
. Previous Acc. value
| | o ee. XXX (X X X X
Current Acc. value Accumulator Stack
Pop the Tst. value on the stack into the
accumulator and move stack values Acc_lO [ 0 [ 0 [ 0 H 4 [5 [4 [ 5 l levelT 19 0 0 0 3 7 9 2 >
up one location Llevel2 |O 0 0 0 7 9 3 0 >
Level3 [X X X X X X X X
ouT Level 4 X X X X X X X X;
V2000 Level 5 [X X X X X X X X>
) _ V2000 level6 [X X X X X X X X
Copy the value in the lower 16 bits of
the accumulator to V2000 Llevel 7 [X X X X X X X X >
level8 | X X X X X X X X
POP
Previous Acc. value

re[o Lo P ]5]

Pop the Tst. value on the stack into the

accumulator and move stack values Current Acc. value Accumulator Stack

up one location accfoJoJofo][3]7Jo]2] «— tevl1 [0 0 0 0 7 9 3 o>
—_— Level2 [X X X X X X X X
out Level3 [X X X X X X X X g
V2001 level 4 |[X X X X X X X X >
Copy the value in the lower 16 bits of Level 5 | X X X X X X X X >
the accumulator to V2001 V2001 level6 [X X X X X X X X >
Level 7 X X X X X X X X
FoP level 8 [X X X X X X X X >
Pop the Tst. value on the stack into the Previous Acc. value
accumulator and move stack values p
up one location ACC'|0[0[010‘|3[7[9[2‘
Current Acc. value Accumulator Stack
ouT acc.fofoJofo][7]o3 0] «— tevel1 [x X X X X X X ><>
V2002 —_— Level 2 X X X X X X X X >
. X X X X X X X X
Copy the value in the lower 16 bits of Level 3 >
the accumulator to V2002 Level4 |X X X X X X X X >
Level 5 X X X X X X X X
V2002 level6 |[X X X X X X X X >
Handheld Programmer Keystrokes >
Level 7 X X X X X X X X >
$ C A
STR H —> HSHFT ) H 0 H ENT ‘ level8 |[X X X X X X X X
P o) P
NI

|

|

oo || > [l [ |2 %0 M 70 Lo ]
[ P P

[ I T Y P O O
R P N e XD

o =2 Jler oo 2 %0 [ S, Lo ]
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u

Logical Instructions (Accumulator)

And (AND)

The And instruction is a 16 bit instruction that logically ands the
value in the lower 16 bits of the accumulator with a specified
V-memory location (Aaaa). The result resides in the accumulator.
The discrete status flag indicates if the result of the And is zero.

DS5
HPP

Used
Used

AND
Aaaa

Operand Data Type

DLO05 Range

aaa

\-memory See

memory map

Pointer See

memory map

Discrete Bit Flags Description

SP63 On if the result in the accumulator is zero.

SP70

On anytime the value in the accumulator is negative.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the

accumulator using the Load instruction. The value in the accumulator is anded with the value

in V2006 using the And instruction. The value in the lower 16 bits of the accumulator is

output to V2010 using the Out instruction.

DirectSOFT 5

X1
|
[

LD

V2000

Load the value in V2000 into
the lower 16 bits of the
accumulator

The upper 16 bits of the accumulator
will be set to 0

31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16||15 14

V2000

[2]e]7]4]

A

1312|1110 9 8|7 6 5 4|3 2 1 0

Acc.

OIOIOIO OlOlOIO OlOIOIO OIOIOIO OI

0|1l0

1|0|0|0 0|1|1l1 1l0|1|0

AND
V2006

— Acc. 0 0 00O 0O0OO0OOOOOOOOOO OO

6A38
AND (V2006) 0 0 0 0 0 0 0O 0 0 0 0 O O O O O O 1

AND the value in the
accumulator with

1010000111 1010

1010100011 1000

the value in V2006

ace.[ o] o[ o] o] o[ o[ o] o[ o[ o] o[ o] o o[ o] o][ o] o

[1[o] 1 o[ o[ o[ of o] 1 1] ] o[ o] o]

ouT
V2010

Copy the lower 16 bits of the
accumulator to V2010

Handheld Programmer Keystrokes

o] > [P, [ o]

il P P I P N S 2
P I E VP P P G
[Bor [ > T e [°2 2 [P0 [0 o]
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And Double (ANDD)

The And Double is a 32 bit instruction that logically ands the

DS5 | Ustd | \alue in the accumulator with two consecutive V-memory
HPP | Used | |5cations or an 8 digit (max.) constant value (Aaaa). The ANDD
result resides in the accumulator. Discrete status flags indicate K aaa
if the result of the And Double is zero or a negative number
(the most significant bit is on).
Operand Data Type DLO05 Range
daaa
V-memory oo V See memory map
Pointer ........... . ... ...l P See memory map
Constant .............................. K O—FFFFFFFF
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into

the accumulator using the Load Double instruction. The value in the accumulator is anded

with 36476A38 using the And double instruction. The value in the accumulator is output to

V2010 and V2011 using the Out Double instruction.

DirectSOFT 5

X1
| |

LDD

[

V2000

Load the value in V2000 and
V2001 into the accumulator

ANDD
K36476A38

~—

AND the value in the
accumulator with
the constant value

D G G S S — S — S S,

31 30 29 28

V2

000

27 26 25 24

23 22 21 20{19 18 17 16

15 14 13 12

1110 9 8

V2000

[2]e]7]4]

7 6 5 4

3 2 10

Acc. 0|1|0l1

Ol1l0|0

0|1|1|1

1|1l1l0

0l0l1|0

1|0|0l0

0|1|1|1

1l0|1|0

Acc.

oto01t1to01t1to0o0o011t11110 00101000011 11010

AND 36476A38 0 0 1 1 01 1 00100OT1T11 011010100011 1000

36476433 acc.[ o] o o 1 o[ 1o o o 1o o[ o 1 1 o] [ o[ o[ 1] o] 1 [ o] o[ o[ o[ 1] 1] 1] o] o] o]
ouTD \\ // \\ //
V2010 [1[e]e]e] [2][e]a]¢]
Pom | > [° o]
el P G I G S P e
P [ [0 [ Joer e [0 06 [F0 "5 %6 Jomr o Jomr [P [ o]
Sour o]l [ ]2 [0 [P0 2o Jlo ]
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u

Or (OR)

AT The Or instruction is a 16 bit instruction that logically ors the

op | Used value in the lower 16 bits of the accumulator with a specified V- OR
memory location (Aaaa). The result resides in the accumulator. Aaaa
The discrete status flag indicates if the result of the Or is zero.
Operand Data Type DL05 Range
.................................... A daa
V-memory ... V See memory map
Pointer ........ ... . P See memory map
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.
Zé NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator is ored with V2006
using the Or instruction. The value in the lower 16 bits of the accumulator are output to

V2010 using the Out instruction.

DirectSOFT 5

JX1\ LD

[

V2000

Load the value in V2000 into The upper 16 bits of the accumulator
the lower 16 bits of the will be setto 0
accumulator

31 30 29 28|27 26 25 24|23 22 21 20({19 18 17 16|[15 14 13 12

V2000

11109876543210‘

Acc. OIOlOlO OIOIOlO OlOlOIO OIOlOlO 0|0l1l0

1|0|0|0 O|1|1|1 1|0l1|0]

OR
V2006~ Acc. 0 00000O0O0O0OO0O0OO0DOO0OOOOO101000O0T1TI1 11010
Or the value in the 6A38
accumulator with OR(V2006) 0 0 0 0 0 0 0 0 0 0 00O OOO 0110101000711 1000
the value in V2006

acc. [ o] o[ o] o[ o[ o] o[ o] o] o[ o] o[ o] o] o[ o] o[ 1] 1 o[ 1] o 1 o[ o 4] 4] 1 [ ] o[ 1] ]

ouT

Copy the value in the lower
16 bits of the accumulator to
V2010
Handheld Programmer Keystrokes

HEIE

Bl B S D N N
’Qoa H 2 HSH” HVAND ch HAO HAO HGG H ENT‘
EN RN e Y G D G e
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Or Double (ORD)
AR The Or Double is a 32 bit instruction that'ors. th§ value in
1P | Used the accumulator with the value (Aaaa), which is either two ORD
consecutive V-memory locations or an 8 digit (max.) K aaa
constant value. The result resides in the accumulator.
Discrete status flags indicate if the result of the Or Double is
zero or a negative number (the most significant bit is on).
Operand Data Type DLO05 Range
ada
V-memory ... V See memory map
Pointer ........ ... P See memory map
Constant .............................. K O-FFFFFFFF
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The value in the accumulator is ored

with 36476A38 using the Or Double instruction. The value in the accumulator is output to
V2010 and V2011 using the Out Double instruction.

DirectSOFT 5

X o0 vzom vzooo
I V2000
Load the value in V2000 and // \ \ ,// \
V2001 into accumulator —_— e — — — — —
31 30 29 28|27 26 25 24{23 22 21 20{19 18 17 16(|15 14 13 12|11 10 9 8|7 6 5 4[3 2 1 0
Acc. 0|]l0l10l||0|0 Olllll] ]l]IIIO OlOIIIQ]lOIOIO Ollll TlOl]IO
ORD
K36476A38 ~] Acc. 01017 017 0O0OOT 1T 1T 1110 O0OO0OT1TO01TO0O0OO0OOTTI1T1TO0T1TO0
OR the value in the
a}cfumulatorwiih OR36476A38 0 0 1 1 0 1 1 0 0O 1 000 1 1 1 011010100011 1000
the constant value
36476433 ace. Lol [ [ o[ [+ Jof o[ [ o[ s [+ o] a[u][o[ s [:To[ s o] iTof o] ] +[ 1] +To[ 1]o]
- - - - - - - -
ouTD \\ // \\ //
V2010
Copy the value in the _
accumulator to V2010 and V2011 V2010
V2011
Handheld Programmer Keystrokes
P [ > ] o ]
0 O O I P P 3
I 2 GO I EXU GV O P PR P G XL G 3 N P
[ [ 0 P O O D
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The result resides in the in the accumulator. The discrete

Exclusive Or (XOR)
555 | Used The Exclusive Or instruction is a 16 bit instruction that
1P | Useg | Performs an exclusive or of the value in the lower 16 bits of | XoR
the accumulator and a specified V-memory location (Aaaa). A aaa

status flag indicates if the result of the XOR is zero.

Operand Data Type DL05 Range
.................................... A aaa

V-memory ... v See memory map

Pointer ... P See memory map

Discrete Bit Flags

Description

SP63

On if the result in the accumulator is zero.

SP70

On anytime the value in the accumulator is negative.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator is exclusive ored with
V2006 using the Exclusive Or instruction. The value in the lower 16 bits of the accumulator
are output to V2010 using the Out instruction.

DirectSOFT 5

| LD

l V2000

Load the value in V2000 into
the lower 16 bits of the
accumulator

XOR
V2006 T~

XOR the value in the
accumulator with
the value in V2006

ouT
V2010

Copy the lower 16 bits of the
accumulator to V2010

Handheld Programmer Keystrokes

V2000
[2]e]7]A]
The upper 16 bits of the accumulator // \\
will be set to 0 —
31 30 29 28|27 26 25 24|23 22 21 20{19 18 17 16(|15 14 13 12|11 10 9 8|7 6 5 4[3 2 1 0
Acc. OIOIOIO OIOIOIO OIOIOIO OIOIOIO OIOI]IO]IOIOIO O|1|1|1 IIOI]IO

Acc. 0 0 0OOOOOOOOOOOOOOTOOTOTTOOOOTT1T 1T 1T 010

6A38
XOR(V2006) 0 0 0 OO OO 0OO0OO0OO0OOO0OO0OO0OO0OO0O1T101010001 11000

sce. [l o[l o] o[ el o [o[ o] o[ o[ o] o[ el o o] [ o] T ool o] o] L] o] To[ o[ o] o [ o]

—_— o~

T~
[LLE]

V2010

24 Y E3 % B 5

[ O I S P P O
[ P X M I T ) P PR P G
PR E P G O O e
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|
Exclusive Or Double (XORD)
The Exclusive OR Double is a 32 bit instruction that
DS5 | Used . .
performs an exclusive or of the value in the accumulator
HPP | Used S . XORD
and the value (Aaaa), which is either two consecutive —
. .. K aaa
V-memory locations or an 8 digit (max.) constant. The
result resides in the accumulator. Discrete status flags
indicate if the result of the Exclusive Or Double is zero
or a negative number (the most significant bit is on).
Operand Data Type DLO05 Range
.................................... A daa
V-memory ... V See memory map
Pointer .......... ... .. ... P See memory map
Constant ................ ...l K O-FFFFFFFF
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.
Zé NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into

the accumulator using the Load Double instruction. The value in the accumulator is

exclusively ored with 36476A38 using the Exclusive Or Double instruction. The value in the
accumulator is output to V2010 and V2011 using the Out Double instruction.

V2001 V2000
X LoD [2[8]7]A]
11 V2000 / / \\\ / / \\\

Load the value in V2000 and —_———— e —— —— ——
V2001 into the accumulator

DirectSOFT 5

31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16((15 14 13 1211 10 9 8|7 6 5 4|3 2 1 0

(Jlll()|1 (Jlll[)l(l 0|1|1|1 1|1|1|(J (JIOI]I(J 1|()|()|(] (J|1|1|1 1|()|1|(]

XORD Ac
K36476A38

o

XORD the value in the
accumulator with

the constant value
36476A38

Acc. 0101 01 00OTT11T11T1T10 0O0O0T1TO0T1O0O0OO0OOTTI1TT1T1TO0T10

OUTDVzom Acc,lol1|1|0|0|0|1|0|0|o|1|1|1|o|0|1”0|1|o|0|0|0|1|0|0|1|0|0|0|0|1|0]
2ﬁ3u\|/r|2«g?t10rtov2010 n E ﬂ
P | > [°0 [ o |
R T O P I G P P P
0 ) E G I X v
PO P P G T P G O
T T I G S G G
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u

Compare (CMP)

The compare instruction is a 16 bit instruction that compares the
DS5 | Used . . . .
PP | Used value in the lower 16 bits of the accumulator with the value in a CMP

specified V-memory location (Aaaa). The corresponding status flag Aaaa
will be turned on indicating the result of the comparison.

Operand Data Type DL05 Range

.................................... A aaa
V-memory ... V See memory map

Pointer ... P See memory map
n Discrete Bit Flags Description

SP60 On when the value in the accumulator is less than the instruction value.
SP61 On when the value in the accumulator is equal to the instruction value.
SP62 On when the value in the accumulator is greater than the instruction value.

[__ NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example when X1 is on, the constant 4526 will be loaded into the lower 16
bits of the accumulator using the Load instruction. The value in the accumulator is compared
with the value in V2000 using the Compare instruction. The corresponding discrete status
flag will be turned on indicating the result of the comparison. In this example, if the value in
the accumulator is less than the value specified in the Compare instruction, SP60 will turn on

energizing C30.
DirectSOFT 5
JXH LD CONSTANT
| | ka526 [4]s]2]e]
Load the constant value The unused accumulator
4526 into the lower 16 bits of bits are set to zero
the accumulator ——
Acc.|0101010‘|4[5[2[8‘
Compared
with
CMP
e [e]o]4]s]
Compare the value in the
accumulator with the value V2000
in V2000
SP60 / C30
ouT
[ \ )
Handheld Programmer Keystrokes
Y EINE2
K E F C G
il P G I a1 O G P O S
M P C A A A
el P P N I G P P O 3
$ A
S EI NS A
GX A
B EL T N D
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Compare Double (CMPD)

The Compare Double instruction is a 32-bit instruction that

bS5 | Useg | COMmpares Fhe value in the ac.cumulator with the Yalue (Aaaa), CMPD
1pp | Useg | Which is either two consecutive V-memory locations or an — A aaa
8—digit (max.) constant. The corresponding status flag will be
turned on indicating the result of the comparison.
Operand Data Type DL05 Range
.................................... A daada
V-memory ... V See memory map
Pointer ... P See memory map
Constant .............................. K O—FFFFFFFF
Discrete Bit Flags Description
SP60 On when the value in the accumulator is less than the instruction value.
SP61 On when the value in the accumulator is equal to the instruction value.
SP62 On when the value in the accumulator is greater than the instruction value.
ZE NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The value in the accumulator is
compared with the value in V2010 and V2011 using the CMPD instruction. The
corresponding discrete status flag will be turned on indicating the result of the comparison. In

this example, if the value in the accumulator is less than the value specified in the Compare
instruction, SP60 will turn on energizing C30.

DirectSOFT 5

X1 op V2001 V2000

! | V2000 [4]s2]6][7[2]o]s]
Load the value in V2000 and J t
V2001 into the accumulator

—_—

nce.[4]5]2]6][7]2]]9]

CMPD Con;/'i)t?\red
V2010
Compare the value in the l6[7[3[9H5[0[2[61
i?']CS/lén(;;J(l)a;%rdw\i/tg 01:11e value V2011 V2010
SP60 C30
| | (o)
Handheld Programmer Keystrokes
P ] > [° 4 o ]
[ sr] °s °s | > [0 %o [ [ o]
el P TR P G I P P P P

|
;%m [ o [Sm[®e %o [o]

B | > Lo o2 s [ Lo ]
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Math Instructions

Add (ADD)
555 T Used Add is a 16 bit instruction that adds a BCD value in the ___|ADD A
5| Used | ccumulator with a BCD value in a V-memory location (Aaaa). aaa
HPP | Used . .
The result resides in the accumulator.
Operand Data Type DL05 Range

aaa

V-memory .

See memory map

Pointer ........ ... ..

See memory map

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP66 On when the 16 bit addition instruction results in a carry.
SP67 On when the 32 bit addition instruction results in a carry.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the

accumulator using the Load instruction. The value in the lower 16 bits of the accumulator are
added to the value in V2006 using the Add instruction. The value in the accumulator is
copied to V2010 using the Out instruction.

DirectSOFT
X1

— | ”

Load the value in V2000 into
the lower 16 bits of the
accumulator

V2000

ADD
V2006

Add the value in the lower
16 bits of the accumulator
with the value in V2006

ouT
V2010

V2000

[4]o]a]5]

The unused accumulator J
bits are set to zero —_——

0 0 0 0 4 9 3 5 (Accumulator)

+ 2 5 0 0 (V2006)

|

[7]4]3]s]

Copy the value in the lower V2010
16 bits of the accumulator to
V2010
Handheld Programmer Keystrokes
$ B
STR - 1 ENT
L D C A A A
SHFT || anDsT]| 3 - 2 0 0 ENT
A D D C A A G
SHFT o 3 3 - 0 0 6 ENT
GX \ C A B A
out = || sHFT AND 2 1 0 ENT
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|
Add Double (ADDD)
Add Double is a 32 bit instruction that adds the BCD
DS5 | Used ; .
o T Used value in the accumulator with a BCD value (Aaaa), ADDD
which is either two consecutive V-memory locations or I A aaa
an 8—digit (max.) BCD constant. The result resides in
the accumulator.
Operand Data Type DL05 Range
.................................... A ada
V-memory ... V See memory map
Pointer ........ ... P See memory map
Constant .......................ollL. K 0-99999999
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP66 On when the 16 bit addition instruction results in a carry.
SP67 On when the 32 bit addition instruction results in a carry.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.
ZE NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The value in the accumulator is added
with the value in V2006 and V2007 using the Add Double instruction. The value in the
accumulator is copied to V2010 and V2011 using the Out Double instruction.

Direct SOFT V2001 V2000
X LoD CIEAEIEN CHCRENCE
I V2000
Load the value in V2000 and l l
V2001 into the accumulator —_—
6 7 3 9 5 0 2 6 (Accumulator)
ADDD
+ 2000 40 4 6 (V2006 and V2007)
V2006

. Acc|8 [7]3]9]le Jo |7 [2]
Add the value in the
accumulator with the value ‘ J

in V2006 and V2007

OUTD
V2010 l8]7]s[e]lofo]7 2]
Copy the value in the V2011 V2010
accumulator to V2010 and
V2011
Handheld Programmer Keystrokes
$ B
STR 4 1 ENT
L D D C A A A
SHFT || anDsT|| 3 3 -2 2 0 0 0 ENT
A D D D C A A G
SHFT 0 3 3 3 - 2 0 0 6 ENT
GX D \% C A B A
our || SHFT 3 = ST | “ano 2 0 1 0 ENT
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[
Subtract (SUB)
555 T Used Subtract is a 16 bit il}struction that subtracts t‘he BCD value (Aaaa) SuB
in a V-memory location from the BCD value in the lower 16 bits of Aaaa
HPP | Used . .
the accumulator. The result resides in the accumulator.
Operand Data Type DLO05 Range
.................................... A daaa
V-memory . V See memory map
Pointer .......... ... ... .. L P See memory map
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP64 On when the 16 bit addition instruction results in a borrow
SP65 On when the 32 bit addition instruction results in a borrow
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in V2006 is subtracted from the value in
the accumulator using the Subtract instruction. The value in the accumulator is copied to
V2010 using the Out instruction.

DirectSOFT V2000
xi = [2]4]7]5]

|

| V2000
Load the value in V2000 into The unused accumulator
the lower 16 bits of the bits are set to zero —_—
accumulator 0 0 0 0 2 4 7 5 (Accumulator)

SuB - 1 5 9 2 (V2006)
V2006

Subtract the value in V2006 Ace. nnn

from the value in the lower
16 bits of the accumulator

ouT ofefe]s]

V2010
V2010
Copy the value in the lower
16 bits of the accumulator to
V2010
Handheld Programmer Keystrokes
$ B
stR || 1 ENT
L D C A A A
SHFT || anpsT|| ~ 3 4 2 0 0 0 ENT
S U B \% o] A A G
SHFT RST ISG 1 % SHFT AND 2 0 0 6 ENT
GX \ C A B A
out > || sHFT AND 2 0 1 0 ENT
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Subtract Double (SUBD)
Subtract Double is a 32 bit instruction that subtracts the BCD value | SUBD
DS5 | Used cp e . . . A aaa
(Aaaa), which is either two consecutive V-memory locations or an 8-
HPP | Used .. .
digit (max.) constant, from the BCD value in the accumulator.
Operand Data Type DLO05 Range
.................................... A daaa
V-memory ... v See memory map
Pointer .......... .. P See memory map
Constant ........... ... ... ... ... ..... K 0-99999999
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP64 On when the 16 bit addition instruction results in a borrow
SP65 On when the 32 bit addition instruction results in a borrow
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.
Zé NOTE: The status flags are only valid until another instruction that uses the same flags is executed.
In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The value in V2006 and V2007 is
subtracted from the value in the accumulator. The value in the accumulator is copied to
V2010 and V2011 using the Out Double instruction.
Direct SOFT V2001 V2000
ol1]oel[a ]2 [7 ]a
T o e p e ' 1]
_| I V2000

Load the value in V2000 and
V2001 into the accumulator

SUBD

—
0106 32 7 4 (Accumulator)
_ 6 7 2 3 (V2006 and V2007)

V2006

The in V2006 and V2007 is
subtracted from the value in
the accumulator

acc. [o]o]3]ollo[8 ]9 [0 ]

|

ouTD [o]o]a]o]fo]e o [o ]
V2010
V2011 V2010
Copy the value in the
accumulator to V2010 and
V2011
Handheld Programmer Keystrokes
$ B
STR - 1 ENT
L D D C A A A
SHFT || anpsT|| ~ 3 3 4 2 0 0 0 ENT
S U B D C A A G
SHFT 11 "Rst || SHFT || "isa 1 3 - 2 0 0 6 ENT
GX D C A B A
our || SHFT 3 - 2 0 1 0 ENT
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H
Multiply (MUL)
Multiply is a 16 bit instruction that multiplies the BCD
DS | Used lue (Aaaa), which is either a V-memory location or a ___|MuL
HPP | Used | o e o aa) Y o Aaaa
4—digit (max.) constant, by the BCD value in the lower
16 bits of the accumulator The result can be up to 8 digits
and resides in the accumulator.
Operand Data Type DLO05 Range
.................................... A daaad
V-memory . V See memory map
Pointer ... P See memory map
n Constant ................. ... ... ... ... K 0-99999999
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

\ NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in V2006 is multiplied by the value in the
accumulator. The value in the accumulator is copied to V2010 and V2011 using the Out
Double instruction.

DirectSOFT 5 V2000

X1 LD L1 ]o [o]o]
_| I V2000 l

The unused accumulator

Load the value in V2000 into bits are set to zero

the lower 16 bits of the

accumulator 0 0 0 0 100 0 (Accumulator)
X 2 s (V2006)
MUL
e ([0 [0 25 D [ I ]
The value in V2006 is
multiplied by the value in the
accumulator
OD0BE AN
V2011 V2010
V2010
Copy the value in the
accumulator to V2010 and
V2011
Handheld Programmer Keystrokes
$ B
STR 4 1 ENT
L D C A A A
SHFT |l anpsT|| 3 - 2 0 0 0 ENT
M U L C A A G
SHFT 11 orsT || 156 || ANDsT - 2 0 0 6 ENT
GX D C A B A
out || SHFT 3 - 2 0 1 0 ENT
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Multiply Double (MULD)

DS5

Used Multiply Double is a 32 bit instruction that multiplies the 8-

HPP

digit BCD value in the accumulator by the 8-digit BCD

Used

value in the two consecutive V-memory locations specified in
the instruction. The lower 8 digits of the results reside in the
accumulator. Upper digits of the result reside in the
accumulator stack.

MULD
A aaa

Operand Data Type

DL05 Range

V-memory

See memory map

Pointer ... P

See memory map

Discrete Bit Flags

Description

SP63

On when the result of the instruction causes the value in the accumulator to be zero.

SP70

On anytime the value in the accumulator is negative.

SP75

On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the constant Kbc614e hex will be loaded into the
accumulator. When converted to BCD the number is 712345678”. That number is stored in
V1400 and V1401. After loading the constant K2 into the accumulator, we multiply it times

12345678, which is 24691356.

DirectSOFT 5

X1

| LDD
[ Kbc614e

Load the hex equivalent
of 12345678 decimal into
the accumulator.

BCD Convert the value to
BCD format. It will
occupy eight BCD digits
(32 bits).

Output the number to
V1400 and V1401 using
the OUTD instruction.

OuUTD
V1400

1 2 3 4 5 6 7 8 (Accumulator)

|

—_— e ——

V1401 V1400

(2o s Tel e ]

X 2

(Accumulator)

ace [2]afeo][1]3]5]6]

LD
K2

MULD
V1400

OuUTD
V1402

into the accumulator.

Load the constant K2 J l

Hanonaan

V1403 V1402

Multiply the accumulator
contents (2) by the
8-digit number in V1400
and V1401.

Move the result in the
accumulator to V1402
and V1403 using the

Handheld Programmer Keystrokes

El

OUTD instruction.

o e |

P O e et G W o G
E N R

9 i N Y N P DN N £

’SHFT HANDSTH H =4 HPREV ch H il ‘

O Y O G e e

(B [ o > o o e o JLow
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u

Divide (DIV)

Divide is a 16 bit instruction that divides the BCD value

in the accumulator by a BCD value (Aaaa), which is

either a V-memory location or a 4-digit (max.) constant. |
The first part of the quotient resides in the accumulator

and the remainder resides in the first stack location.

DS5 | Used
HPP | Used

DIV

A aaa

Operand Data Type DL05 Range
.................................... A aaa

V-memory ... V See memory map
n Pointer ... P See memory map
Constant .............................. K 0-99999999

Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator will be divided by the
value in V2006 using the Divide instruction. The value in the accumulator is copied to
V2010 using the Out instruction.

DirectSOFT 5

V2000
- Too[0]
I V2000
h?a(lj the vlaIBus_tin \ﬁgoo into The unused accumulator
€ lower its of the bits are set to zero —_—

accumulator
0O 0 0 0 5 0 0 0 (Accumulater)

DV + 4 9 V2006
V2006
The vae ace. [ [1JoJ2]  [oJoJoJo]ofoo]2]
accumulator is divided by First stak location contains
the value in V2006 J the remainder
out [ [r]o]2]
V2010 V2010

Copy the value in the lower
16 bits of the accumulator to
V2010

Handheld Programmer Keystrokes

N E S

i O A P G P P
R O PR S I G P P P B
I N X0 N O e e
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|
Divide Double (DIVD)
055 T Used Divide Double is a 32 bit instruction that divides the BCD
pp | Used value in the accumulator by a BCD value (Aaaa), which OIVD
must be obtained from two consecutive V-memory locations. —
. A aaa
(You cannot use a constant as the parameter in the box.) The
first part of the quotient resides in the accumulator and the
remainder resides in the first stack location.
Operand Data Type DLO05 Range
.................................... A daa
V-memory . V See memory map
Pointer ............ ... P See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 and V1401 will be loaded into
the accumulator using the Load Double instruction. The value in the accumulator is divided
by the value in V1420 and V1421 using the Divide Double instruction. The first part of the
quotient resides in the accumulator an the remainder resides in the first stack location. The
value in the accumulator is copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT 5 V1401 V1400
X1
| LbD Lofr[s]o]foJo]o]o]
l V1400
Load the value in V1400 and The unused accumulator l l
bits are set to zero
V1401 into the accumulator - T
01 50 00 0 0 (Accumulator)
DIVD T 0 0 0 0 0 0 5 0 (V1421 andV1420)
V1420
Acc.[0ofo[sofofoo] [o]ofofoffofofo]o]
_The_ v_alue in the accum_ulator First stack location contains
is divided by the value in the remainder
V1420 and V1421
OuUTD
V1500 lofofos]lofofo]o]
Copy the value in the V1501 V1500
accumulator to V1500
and V1501
Handheld Programmer Keystrokes
$ B L D D
‘ STR ” 4 H 1 | o HSHFT ”ANDST” 3 H 3 H - |
B E A A D | \%
‘ i ” 4 H 0 ” 0 HENT ”SHFT” E H 8 ||AND|
B E C A GX D
=3 | G P | P R | 5 |
B F A A
o s e 12 Lo ]
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[
Increment (INC)
DS5 | Used The Increment instruction increments a BCD value in a ____|INC
PP | Used | specified V-memory location by “1” each time the instruction A aaa
is executed.
Decrement (DEC)
The Decrement instruction decrements a BCD value in a
DS5 | Used ified V-memory location by “1” each time the instruction =~ —— DEC
specifie y y
HPP | Used | i< executed. A aaa
Operand Data Type DL05 Range
.................................... A aaa
V-memory ... v See memory map
Pointer .......... . P See memory map
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: Status flags are valid only until another instruction uses the same flag.

DirectSOFT 5

! INC

V1400

Increment the value in
V1400 by “1”.

Handheld Programmer Keystrokes

V1400

EIEIENE

[ ——

!

V1400

HEEn

$ F
STR —> || NEXT || NEXT || NEXT || NEXT 5 ENT
I N c B E A A
SHFT 8 TMR 2 - 1 4 0 0 ENT

In the following increment example, when C5 is on the value in V1400 increases by one.

DirectSOFT 5

_|C 5|7

DEC
V1400

Decrement the value in
V1400 by “1”.

Handheld Programmer Keystrokes

V1400

CIEIENER

P —

!

V1400

EIENENED

NEXT

$
STR %

NEXT || NEXT

NEXT

ENT

D E C

SHFT 3 4 2

% B

ENT
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Increment Binary (INCB)
AR The Increment Binary instruction increments a binary INCB
%8¢ | value in a specified V-memory location by “1” each time A aaa
HPP | Used . . .
the instruction is executed.
Operand Data Type DL05 Range
.................................... A daaa
V-memory oo vV See memory map
Pointer ............ ... P See memory map
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
In the following example when C5 is on, the binary value in V2000 is increased by 1.
DirectSOFT 5 V2000 Handheld Programmer Keystrokes
cs5 INCB o 3 ‘SSTR H - H SHFT || © H H ENT ‘
- HET || N C A A A ENT
by 3 o e I T 0% % T 0 o
Decrement Binary (DECB)
0S5 | Used | Lhe [?ecremer.lt Binary instruction c'lecremfn,t,s a bin:ilry DECB
PP | Useg | value in a specified V-memory location by “1” each time E— A aaa
the instruction is executed.
Operand Data Type DL05 Range
.................................... A daaa
V-memory ... v See memory map
Pointer ... P See memory map
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.

:! NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example when C5 is on, the value in V2000 is decreased by 1.

DirectSOFT 5

V2000

vzoou |
Decrement the binary value
in the accumulator by”1” V2000
ENEICY

Handheld Programmer Kcyslrokcs

$
‘STR H -

SHFT

H H T ‘

ENE

D E
B0 G A

A A A
0 0 0

‘ENT‘
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[
Add Binary (ADDB)
555 | Useg | £dd Binary is a 16 bit instruction that adds the binary value
P | Used in the lower 16 bits of the accumulator with a binary value ADDB
(Aaaa), which is either a V-memory location or a 16-bit — Aaaa
constant. The result can be up to 32 bits and resides in the
accumulator.
Operand Data Type DLO05 Range
.................................... A daa
V-memory ... vV See memory map
Pointer .......... ... ... ..l P See memory map
Constant ....... ... ..o K O-FFFF
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP66 On when the 16 bit addition instruction results in a carry.
SP67 On when the 32 bit addition instruction results in a carry.
SP70 On anytime the value in the accumulator is negative.
SP73 On when a signed addition or subtraction results in a incorrect sign bit.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in the accumulator will be added to
the binary value in V1420 using the Add Binary instruction. The value in the accumulator is
copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT 5 Use either OR  Constant
V-memory
V1400
X D ) [o[afo 5]
l V1400 K2565

Load the value in V1400

into the lower 16 bits of BIN T_he unused accumulator

the accumulator bits are set to zero —_—

____________ 0 0 00 0 A 0 5 (Accumulator)
ADDB + 1. 2 C 4 (V1420)

V1420

The binary value in the
accumulator is added to the
binary value in V1420

oo, [1e o]

|

e [IeleTs]
V1500 E
Copy the value in the lower
16bits of the accumulator to
V1500 and V1501
Handheld Programmer Keystrokes
[ s ][ =2 [ xam ][ 1 ][ ent ]
s Lt J[ o J[v [[ 1 ] |[ o J[ o [[ enr |

Lswer ][ a J[ o J[ o ]|

s | 2 [V ]

[[ Eent ]

[ our |[swrr ][ o ]|

2> 1L v 11

ILs J[ o J[ o

|| ent ]
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|
Subtract Binary (SUBB)
EART Subtract Binary is a 16 bit instruction that subtracts the
sed | ;. P . SUBB
Hpp | Used | DiRATY v.al.ue (Aaaa), Wthh is either a V-memory location =~ —— Aaaa
or a 4-digit (max.) binary constant, from the binary value
in the accumulator. The result resides in the accumulator.
Operand Data Type DL05 Range
.................................... A aaa
V-memory ... v See memory map
Pointer ... P See memory map
Constant .......... ... ... ... . K 0-FFFF
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP64 On when the 16 bit addition instruction results in a borrow
SP65 On when the 32 bit addition instruction results in a borrow
SP70 On any time the value in the accumulator is negative.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in V1420 is subtracted from the
binary value in the accumulator using the Subtract Binary instruction. The value in the
accumulator is copied to V1500 using the Out instruction.

4

DirectSOFT 5 Use either OR  Constant

V-memory \

X1

| LD LD
[ V1400 K1024
- V1400
Load the value in V1400
into the lower 16 bits of BIN n
the accumulator
SueB The unused accumulator ‘
V1420 bits are set to zero —_——
00 00 1 0 2 4 (Accumulator)
The binary value in V1420 is
subtracted from the value in - 0 A 0 B (V1420
the accumulator
pec. [0]6] 1] 0]
ouT
V1500 ‘
Copy the value in the lower 16

bits of the accumulator to V1500

Lo]e]1]s]

V1500
Handheld Programmer Keystrokes

Lsr J[_=2 J[xao J|__+ [ enr ]

Cosrr ] L o JL v JL « JL 4 JL o J[ o J[ew]
Cowrr] s Jsm 1 o = e J [2]

Ly JL o JL ¢ JL 2 J[ o ][ & ]

Lour JLswerf[ o JL 2 [ v ][ + J[ s J[ o J[ o [ e ]
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H
Multiply Binary (MULB)
Multiply Binary is a 16 bit instruction that multiplies the
DS5 | Used . C .. .
binary value (Aaaa), which is either a V-memory location or a MULB
HPP | Used - . . . -
4-digit (max.) binary constant, by the binary value in the Aaaa
accumulator. The result can be up to 32 bits and resides in
the accumulator.
Operand Data Type DLO05 Range
.................................... A aaa
V-memory ..o V See memory map
Pointer ............ ... ... P See memory map
n CONSEANt -+ K 1-FFFF
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On any time the value in the accumulator is negative.

——\  NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in V1420 is multiplied by the
binary value in the accumulator using the Multiply Binary instruction. The value in the
accumulator is copied to V1500 and V1501 using the Out Double instruction.

Use either OR Constant

/ V-memory \

DirectSOFT 5

X1 D V1400
— | ° ELae[]
A 1
! V1400 K2561 lofalof1]
Load the value in V1400
into the lower 16 bits of BIN
the accumulator The unused accumulator
______________ bits are set to zero —_—
00 0 0 0 AO 1 (Accumulator)
MuLs (V1420)
V1420 X 0 02 E
ofojo]1fc|C|2]|E
The binary value in V1420 is ace. 0] 0fo[1]lcc]z]E]
multiplied by the binary
value in the accumulator ‘ ‘
OouTD
V1500 Lofofofrfc]c]2]e]
Copy the value of the accumulator V1501 V1500

to V1500 and V1501

Handheld Programmer Keystrokes

[serr] v JL o JL v [« J[ ¢ J[ o J[ o J[ ent |

Lsorr ] [w JL o JL v Jl e JL 2 v [+ 1« J2 J[ o ][]
Lot J[swer|[ o [L 2 J v J[ + [[ 5 [ o [[ o |[enr]
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|
Divide Binary (DIVB)
Divide Binary is a 16 bit instruction that divides the binary
DS5 | Used . . .-
value in the accumulator by a binary value (Aaaa), which is DIVB
HPP | Used | . . . . _
either a V-memory location or a 16-bit (max.) binary Aaaa

constant. The first part of the quotient resides in the
accumulator and the remainder resides in the first stack

location.
Operand Data Type DLO05 Range
.................................... A aaa
V-memory ..o V See memory map
Pointer ............ ... ... P See memory map
Constant .............................. K O—FFFF
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in the accumulator is divided by
the binary value in V1420 using the Divide Binary instruction. The value in the accumulator
is copied to V1500 using the Out instruction.

Use either OR Constant

DirectSOFT 5 V-memory \
X1 V1400
LD
1 DD
[ V1400 K64001 Flafo]1]
Load the value in V1400
into the lower 16 bits of BIN
the accumulator The unused accumulator
______________ bits are set to zero —
0 0 00 F AO 1 (Accumulator)
DIVB
V1420 - 0 0 5 0 (V1420
The binary value in th . [0]3]2]0]  [o]oJoJo]o]o]o]o0]
accumulator is divided by - A B
the binary value in V1420 ‘ Flrst stack location contains
ouT
V150 [o]3]2]o]
Copy the value in the lower 16 V1500

bits of the accumulator to V1500

Handheld Programmer Keystrokes

[sr ][ 2> ][ x J[ 1 J[ev ]

[swer ]t [ o JL v I[« J[ 4 J[ o J[ o J[ e ]

Lser L o JL o JL v Il e [l 21 v ][+ [« J[ 2 J[ o ][ e ]
[our J[swer ][ o J[ 2 J[ v 1+ J[ s J[ o J[ o J[ enr ]
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Bit Operation Instructions

Sum (SUM)
. . . SUM

The Sum instruction counts number of bits that are —
DS5 | Used € - .

set to “1” in the accumulator. The HEX result resides
HPP | Used | .

in the accumulator.

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.

In the following example, when X1 is on, the value formed by discrete locations X10-X17 is
loaded into the accumulator using the Load Formatted instruction. The number of bits in the
accumulator set to “1” is counted using the Sum instruction. The value in the accumulator is

copied to V1500 using the Out instruction.

DirectSOFT 5

X1

_1

X17|X16| X15[ X14 | X13|X12| X11[X10
| LDF X10 ON| ON|OFF|OFF| ON|OFF| ON| ON
[

K8 The unused accumulator
bits are set to zero \
Load the value represented by
discrete locations X10-X17
into the accumulator 31 30 29 28|27 26 25 24(23 22 21 20{19 18 17 16([15 14 13 12{11 10 9 8|7 6 5 4[3 2 1 0
Acc. (Jl(JIOlO OI(Jl(JlO OIOlOl(J (Jl(JIOlO OlOIOlO (Jl(JIOlO 1[1[0[0 ]|0l1|1

ace.[0] 0o o][o]o]o 5]

SUM

Sum the number of bits in
the accumulator set to “1”

ouTt
V1500

Copy the value in the lower
16 bits of the accumulator
to V1500

Handheld Programmer Keystrokes

o || > |

Bl

o1 ][ [[5 [[* [[nsr][ > [[=7]

GX

ouT

|
;SHFT HAL\NDSTHDS HFS H 4 HB1 HAO H 4 Hl 8 H T ‘
|

[ T TS T P S S G 22
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Chapter 5: Standard RLL - Bit Operation Instructions

|
Shift Left (SHFL)
0S5 | Used Shift Left is a 32 bit instruction that shifts the bits in the __ | SHFL
PP | Useq | accumulator a specified number (Aaaa) of places to the Aaaa
left. The vacant positions are filled with zeros and the bits
shifted out of the accumulator are discarded.
Operand Data Type DLO05 Range
.................................... A daa
V-memory ... V See memory map
Constant ............. ... i, K 1-32
Discrete Bit Flags Description E
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The bit pattern in the accumulator is
shifted 2 bits to the left using the Shift Left instruction. The value in the accumulator is
copied to V2010 and V2011 using the Out Double instruction.

DirectSOFT 5 V2001 V2000
X1 1pD [e[7Tols]3T 1 [o]1]
[ V2000
Load the value in V2000 and
V2001 into the accumulator —_— — —
31 30 29 28[27 26 25 24(23 22 21 20[19 18 17 16||15 14 13 12[11 10 9 8|7 6 5 4[3 2 1 0
SHFL ace.Lo[ [ Jo[ o[ 1[1 ] Tof ol ool o[ 1 o] 1][o] o[ 1] ]o]o]o[1]o]0]o]o]o]o]o]:
K2 Fe—
The bit pattern in the l
accumulator is shifted 2 bit
positions to the left Shifted out of the
accumulator
ouTD
V2010 3130 29 28 27 26 25 24 23 22 212019 18 1716 15141312 1110 9 8 7 6 5 4 3 2 10
Copy the value in the Acc. 1|o|0|1 1[1[0[0 0|0|0|1 0|1|o|0 1|1|o|0 0|1|o|0 ololo 0 o 1 ol
accumulator to V2010 and
V2011

[ SRS NS NSNS S N —

DNVZENTS

MBI

A P O I G S P G
] O P O Y G
[0 £ N Y N D D N
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B
Shift Right (SHFR)
555 T Used Shift Right is a 32 l?it instruction that shifts the bits in t}'le SHFR
PP | Useg | Accumulator a specified number (Aaaa) of places to the right. — A aaa
The vacant positions are filled with zeros and the bits shifted out
of the accumulator are lost.
Operand Data Type DLO05 Range
.................................... A daa
V-memory o V See memory map
Constant ........... ... ... ... ... ..., K 1-32

Discrete Bit Flags

Description

SP63

On when the result of the instruction causes the value in the accumulator to be zero.

SP70

On anytime the value in the accumulator is negative.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The bit pattern in the accumulator is
shifted 2 bits to the right using the Shift Right instruction. The value in the accumulator is
copied to V2010 and V2011 using the Out Double instruction.

DirectSOFT 5

X1 Constant l

LDD
V2000

— |

////

——

31 30 29 28|27 26 25 24{23 22 21 20|19 18 17 16

Load the value in V2000 and
V2001 into the accumulator

\\\\

——

1514 1312|1110 9 8|7 6 5 4|3 2 1 0

o

_SHFR Ac (]I l I(] ()l l l1 ()l()l()l() ()l1l()l1

()I()I1l1 ()I(]l[)ll (]l[)l()l(] ()I()I(]I1

K2
The bit pattern in the
accumulator is shifted 2 bit
positions to the right
OuUTD

I

Shifted out of the
accumulator

V2010 31 302928272625242322212019181716 15141312 11109 8 7 6 5 4 3 2 1 0
Copy the value in the Acc. 0 0 o 1 1 o o 1 1|1|0|o 0|0|o|1 o|1l0l0 IIIIOIO OIIIOIO olololo
accumulator to V2010 and
V2011
%,_,%,_,%,_,%_, - e e e
1 9 c 1 4 c 4 o
V2011 V2010

Handheld Programmer Keystrokes

Y ES N e

Lo ot ®s P [ > ] % %0 [*o Jlo |
0 N P O O G D

[ Lo 20 > s [ I 70 JLo ]
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Encode (ENCO)

The Encode instruction encodes the bit position in the
DS5 | Used

PP | Useq | 2ccumulator having a value of 1, and returns the appropriate

binary representation. If the most significant bit is set to 1 (Bit ENCO
31), the Encode instruction would place the value HEX 1F -
(decimal 31) in the accumulator. If the value to be encoded is

0000 or 0001, the instruction will place a zero in the

accumulator. If the value to be encoded has more than one bit

position set to a “17, the least significant “1” will be encoded

and SP53 will be set on.

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

Z— NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, The value in V2000 is loaded into the accumulator
using the Load instruction. The bit position set to a “1” in the accumulator is encoded to the
corresponding 5 bit binary value using the Encode instruction. The value in the lower 16 bits
of the accumulator is copied to V2010 using the Out instruction.

DirectSOFT 5 V2000

Cm nnnn
— V2000 / / \\

—_—
Load the value in V2000 into
the lower 16 bits of the 31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16||15 14 13 12|11 10 9 8|7 6 5 4(3 2 1 0
accumulator
ace.[ 0] o[ o] o] o[ o] o] o[ o] o[ 0 0] o[ o] 0] o][ 0 o[o[1] 0] 0] 0] o[ 0[] o[ 0] o] o] 0] 0
!

Bit postion 12 is

converted
to binary \
ENCO

— —_—

31 30 29 28|27 26 25 24(23 22 21 20|19 18 17 16||15 14 13 12[11 10 9 8|7 6 5 4[3 2 1 0
o[ o] o[ o] o o[ o] 0] o] o] 0] o[ 0] 0 o] 0][ 0] o] 0] o[ 0] o 0] 0] o] 0 0] 0] ] 1] 0]

[ —

— /

V2010 “

Copy the value in the lower 16 bits nnn

of the accumulator to V2010

Encode the bit position set
to “1” in the accumulator to a Ac
5 bit binary value

o

V2010 Binary value
for 12.

e
;SHFT HkNDSTHDa H - ch HAO HAO HAU H il ‘
|

ENT ‘

Sl P EY G

Bur > o oo ][ 2 0 2o Lo ]
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H
Decode (DECO)
AR The Decode instruction decodes a 5 bit binary value of 0-31
*4 | (0—1F HEX) in th lator by setting th e b
e | Useg | (0 in the accumulator by setting the appropriate bit DECO

position to a 1. If the accumulator contains the value F (HEX), —
bit 15 will be set in the accumulator. If the value to be decoded

is greater than 31, the number is divided by 32 until the value

is less than 32 and then the value is decoded.

In the following example when X1 is on, the value formed by discrete locations X10-X14 is
loaded into the accumulator using the Load Formatted instruction. The five bit binary

n pattern in the accumulator is decoded by setting the corresponding bit position to a “1” using

the Decode instruction.

DirectSOFT 5

X LDF X10 [orF onorF| on | o]
— | ks e —
Load the value in \

represented by discrete
locations X10-X14 into the

accumulator 31 30 29 28|27 26 25 24(23 22 21 20({19 18 17 16|(15 14 13 12{11 10 9 8|7 6 5 4|3 2 1 0

ace.[ 0] o[ o[ o] o[ 0] o] o[ 0] o] 0 o] o[ 0 0] 0][ o[ 0] o[ 0 0] o[ 0 0] o[ 0] o] o 1] 0] 1]

The binary viaue

is converted to

bit position 11.
—_—

DECO

31 30 29 28|27 26 25 24|23 22 21 20[19 18 17 16|15 14 13 12|11 10 9 8|7 6 5 4[3 2 1 0
Lo o] o]0 o] o o] o[ o] o o] o[ o] 0] 0] o][ o] 0] 0] o] 1] 6] o] o] o[ o] o[ 0] 0] 0] 0] 0

Decode the five bit binary Ac
pattern in the accumulator

and set the corresponding

bit position to a “1”

=]

o
;SHFT HkNDSTHD3 HFS H - HB1 HAO H 4 HFS H T ‘

il i P

ENT ‘

2 | Susre] 2 |
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Number Conversion Instructions (Accumulator)

Binary (BIN)

DS5 | Used

HPP | Used

DirectSOFT 5

X1

-

The Binary instruction converts a BCD value in the
accumulator to the equivalent binary value. The result
resides in the accumulator.

In the following example, when X1 is on, the value in V2000 and V2001 is loaded into the
accumulator using the Load Double instruction. The BCD value in the accumulator is
converted to the binary (HEX) equivalent using the BIN instruction. The binary value in the
accumulator is copied to V2010 and V2011 using the Out Double instruction. (The
handheld programmer will display the binary value in V2010 and V2011 as a HEX value.)

BIN

Load the value in V2000 and
V2001 into the accumulator

BIN

Convert the BCD value in
the accumulator to the
binary equivalent value

OuUTD

V2010

Copy the binary data in the
accumulator to V2010 and V2011

Handheld Programmer Keystrokes

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.
V2001 V2000
o0 [ofoJof2&]s[2]¢]
V2000

T N

842 1|8 42 1|8 42 1|8 42 1|[s8 4 2 1|8 42 1|8 4 21|84 21
ace. [ o] o] o] o] o] o] o] o] o] o] o o[ o] o[ 1] 0][ 1] 0] o] o] o] 1] o] 1] o] o] J o[ 1] 0] o]+

BCD Value

28529 = 16384 + 8192 + 2048 + 1024 + 512+ 256 + 64 + 32+ 16+ 1

Binary Equivalent Value

31 30 29 28

n
[
n
B

23 22 21 20[19 18 17 16||15 14 13 12|11 10
o 11

o |lo

Acc.

o
o
=]
o
o

N2 OON®® WO
coruwr®ON [O
onN~N_NMroo o [N
rO®OOO-NO |o
vDosrOOwe o [R
o aNNNNO = o
®O®®m®wo
rOWHAO A
pMoa~NooN |o
oNnorO= |o
ooNnsbO o
ApapoN |o
pvNo—w-= |o
cwuuo |o
0NN W
pOWO =
N © = o
oowoh |O
opron [
AvOo-= |a
v oo
ooan |4 e
on- o |~
NS
nNnw | = |o
P P BN
o |[o |»@
oo™
||

oA D WO AR NA 2N
AN~ BANWNO =

l

S

[oToToJo][6F]7]1] I;ﬁeBlcn:p?eg:EX)
vaoi1 V2010 V2010

$ B
Lora | > |°, |l |
L

D D c A A A
I N
SHFT s mr || ENT

GX D C A B A
I 2 O G O G A
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Standard RLL - Number Conversions Instructions

Binary Coded Decimal (BCD)

DS5 | Used
HPP | Used

DirectSOFT 5

X1

The Binary Coded Decimal instruction converts a binary value BCD
in the accumulator to the equivalent BCD value. The result
resides in the accumulator.

In the following example, when X1 is on, the binary (HEX) value in V2000 and V2001 is
loaded into the accumulator using the Load Double instruction. The binary value in the
accumulator is converted to the BCD equivalent value using the BCD instruction. The BCD
value in the accumulator is copied to V2010 and V2011 using the Out Double instruction.

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
V2001 V2000

)

oD [ofofofoffe[F]7[r]
/2000 Binary Value
Load the value in V2000 and
V2001 into the accumulator —_——— e
31 30 29 28|27 26 25 2423 22 21 20(19 18 17 16(|15 14 13 12(11 10 9 8 7 6 5 4|3 2 1 0
Acc.|o]o)olojojo|o|o|lofjofofofofofofofjo]t1]|1]o]1]1]1]1|of1]1]1|ofo0fo0]1
2115|1216 3| 1|8|4|2]1]|5]|2]|1]|6||3|1]|8] 4] 2|1]|5|2|1|6]|3]| 1] 8] 4] 2 1
1]0|3|6|3|7]|3|6]3[1]0|0|2|6]|3|5]||2[6]1|0]0f0o]1|5]2(4|2]6
4171681411 [5]7|8]19|9(4]4]2]|1]|5||7]|3]|9]|9|4|2|2]6]|38
7|13(|8|4|2]|0|5]|7|8|4|7|8]2[1]|0|3]||6]8|2] 6|84
41717(3)11|18|4]7|6]|3|1|5]|8|4|7]|6|| 8|4
4|410(5)7|8|4]2|0)0|5(7]|8|4]2
8|l1|9|4|7]|6|3]|1|8]4|2]|6
3|18|1]5]2|4 (2|6
6|2(2|6(8
4|a
8
BCD
16384 + 8192 + 2048 + 1024 + 512 + 256 + 64 + 32 + 16 + 1 = 28529
Convert the binary value in BCD Equivalent Value
the accumulator to the BCD
equivalent value 8 42 18 421|842 1|8 42 1|ls 42 1[8 4 21[8 42 1|8 4 2 1
Acc. 0|0|0|0 0|0|0|0 0|0|0|0 0|0|1|0 1|0|0|0 0|1|0|10|0|1|01|0|0|1
OuUTD l
V2010
Copy the BCD value in the | 0 | 0 | 0 | 2 " 8 |5 |2 |g | The BCD value
accumulator to V2010 and V2011 copied to

V2011 V2010 V2010 and V2011

Handheld Programmer Keystrokes

$ B

| STR " - ” I |
L D D C A A A

|SHFT "ANDST” 3 " 3 ” 2 ” 2 ” 0 " 0 ” 0 ” ENT|
B C D

SHFT 4 > 3 ENT

e 5 |[° P O O 3

out || S 3 - 2 0 1 0

5-88 |
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Invert (INV)

0S5 | Useq | L he Invert instruction inverts or takes the one’s INV

PP | Useq | complement of the 32 bit value in the accumulator. The

result resides in the accumulator.

In the following example, when X1 is on, the value in V2000 and V2001 will be loaded into
the accumulator using the Load Double instruction. The value in the accumulator is inverted
using the Invert instruction. The value in the accumulator is copied to V2010 and V2011
using the Out Double instruction.

DirectSOFT 5 V2001 V2000

L 1o [o]s o s ][o]2]5]]

I V2000
Load the value in V2000 and

V2001 into the accumulator —_———————

31 30 29 28|27 26 25 24|23 22 21 20{19 18 17 16{[15 14 13 12(11 10 9 8|7 6 5 4|3 2 1 0
C. (]I()I()l() ()I1|()l() (]l()l(]l[) (]l1l()l1 ()l()l()l() (]I()Ill() ()l1l()|1 (]l()l(]l[)

>
a
o

S ‘31302928272625242322212019181716 151413 121110 9 8|7 6 5 4|3 2 1 0
Acc.lll1|1|1 1|[)|]|1 l|1|]l1 ]l()|1|0 1|1|1|1 I|1|0|1 ]I[)I]IO l|1|]l1
Invert the binary bit pattern

in the accumulator L

-
ouTD lF[B[F[A”F [D [A [Fl
V2010 V2011 V2010

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

P | > 0 Jlo ]

0 P O O R P P P
o s e [ Lo |

I L G S G N O P
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u

ASCII to HEX (ATH)

The ASCII TO HEX instruction converts a table of ASCII

values to a specified table of HEX values. ASCII values are

two digits and their HEX equivalents are one digit. This ATH
means an ASCII table of four V-memory locations would —
only require two V-memory locations for the equivalent

HEX table. The function parameters are loaded into the

accumulator stack and the accumulator by two additional

instructions. Listed below are the steps necessary to program
an ASCII to HEX table function. The example on the

n following page shows a program for the ASCII to HEX table

function.

DS5 | Used
HPP | Used

Vaaa

Step 1: — Load the number of V-memory locations for the ASCII table into the first level of
the accumulator stack.

Step 2: — Load the starting V-memory location for the ASCII table into the accumulator.
This parameter must be a HEX value.

Step 3: — Specify the starting V-memory location (Vaaa) for the HEX table in the ATH
instruction.

Helpful Hint: — For parameters that require HEX values when referencing memory
locations, the LDA instruction can be used to convert an octal address to the HEX equivalent
and load the value into the accumulator.

Operand Data Type DLO05 Range
daaad
V-memory ... % See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.

In the example on the following page, when X1 is ON the constant (K4) is loaded into the
accumulator using the Load instruction and will be placed in the first level of the accumulator
stack when the next Load instruction is executed. The starting location for the ASCII table
(V1400) is loaded into the accumulator using the Load Address instruction. The starting
location for the HEX table (V1600) is specified in the ASCII to HEX instruction. The table
below lists valid ASCII values for ATH conversion.

ASCII Values Valid for ATH Conversion
ASCII Value HEX Value ASCII Value HEX Value
30 0 38 8
31 1 39 9
32 2 41 A
33 3 42 B
34 4 43 Cc
35 5 44 D
36 6 45 E
37 7 46 F
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|
DirectSOFT 5 Hexadecimal
ASCII TABLE Equivalents
X1 D ‘Load the constant v}alue_
into the lower 16 bits of the
K4 accumulator. This value ‘
defines the number of V I
memory location in the ottt
ASClltable V1400 33 34
LDA Convert octal 1400 to H}EX
O 1400 o e value into 1234 V1600
V1401 3132
ATH lotation for the HES able T T
V1600
Handheld Programmer Keystrokes ,_L ,_L
‘$STR H - HB1 ‘ ENT ‘ V1402 3738
‘SHFT HkNDSTHD s H = H PREV HE . H ENT ‘ 5678 V1601
‘SHFT HkNDSTHDa HAO H 4 HB1 HE4 HAO HAU H ENT ‘ V1403 3536
o )20 a2 > 120 e 2 2o L] [
HEX to ASCII (HTA)
The HEX to ASCII instruction converts a table of HTA
DS5 | Used | HEX values to a specified table of ASCII values. — Vaaa
HPP | Used | HEX values are one digit and their ASCII

equivalents are two digits.

This means a HEX table of two V-memory locations would require four V-memory locations
for the equivalent ASCII table. The function parameters are loaded into the accumulator
stack and the accumulator by two additional instructions. Listed below are the steps necessary
to program a HEX to ASCII table function. The example on the following page shows a
program for the HEX to ASCII table function.

Step 1: — Load the number of V-memory locations in the HEX table into the first level of
the accumulator stack.

Step 2: — Load the starting V-memory location for the HEX table into the accumulator. This
parameter must be a HEX value.

Step 3: — Specify the starting V-memory location (Vaaa) for the ASCII table in the HTA

instruction.

Helpful Hint: — For parameters that require HEX values when referencing memory
locations, the LDA instruction can be used to convert an octal address to the HEX equivalent
and load the value into the accumulator.
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The table below lists valid ASCII values for HTA conversion.

[ |
Operand Data Type DLO05 Range
ada
V-memory ... V See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.
In the following example, when X1 is ON the constant (K2) is loaded into the accumulator
using the Load instruction. The starting location for the HEX table (V1500) is loaded into
the accumulator using the Load Address instruction. The starting location for the ASCII table
(V1400) is specified in the HEX to ASCII instruction.
DirectSOFT 5
. Hexadlecima\
Equivalents ASCII TABLE
_1 } v K2
Load the constant value into | ‘
the lower 16 bits_ of the —_— ——
P 3334 | viao
locations in the able.
t the HEX tabl Visoo 1234
s 3132 | viaon
Convert octal 1500 to HEX T T
340 and load the value into
the accumulator
|
HTA 37 38 V1402
V1400
V1400 is the starting visol 5678
location for ic ASCI] table.
e non 3536 | v
Handheld Programmer Keystrokes J ‘
EEI e
[ Jlasost [ L= Jlsorr [N |F 0 [ ]
s Jhsost [ %0 2 00 7 [0 2 [ ]
Ll G Y P G P P %

ASCII Values Valid for HTA Conversion
Hex Value ASCII Value Hex Value ASCII Value
0 30 8 38
1 31 9 39
2 32 A 41
3 33 B 42
4 34 C 43
5 35 D 44
6 36 E 45
7 37 F 46
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Gray Code (GRAY)

DS5

Used

HPP

Used

DirectSOFT 5

—

X1

The Gray code instruction converts a 16 bit gray code
value to a BCD value. The BCD conversion requires 10
bits of the accumulator. The upper 22 bits are set to “0”.
This instruction is designed for use with devices

(typically encoders) that use the grey code numbering GRAY
scheme. The Gray Code instruction will directly convert

a gray code number to a BCD number for devices
having a resolution of 512 or 1024 counts per
revolution. If a device having a resolution of 360 counts
per revolution is to be used you must subtract a BCD
value of 76 from the converted value to obtain the
proper result. For a device having a resolution of 720
counts per revolution you must subtract a BCD value of
152.

In the following example, when X1 is ON the binary value represented by X10-X27 is loaded
into the accumulator using the Load Formatted instruction. The gray code value in the
accumulator is converted to BCD using the Gray Code instruction. The value in the lower 16

bits of the accumulator is copied to V2010.

Load the value represented

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
X27| X26 | X25 e o ©® X12| X11[X10
LDF K16 OFF | OFF |OFF ON|OFF [ ON
X10 l

by X10-X27 into the lower

16 bits of the accumulator 31 30 29 28|27 26 25 24|23 22 21 20{19 18 17 16‘ 1514 13 12|11 10 9

8|7 6 5 4(3 2 1 0

Acc. OlOlOIO OlOlOIO OlOlOIU Ol(ll()l()‘ OlOlOIO OlOIOIO OlOIOIO 0|1|0|1

GRAY

Convert the 16 bit grey code

value in the accumulator to a 31 30 29 28|27 26 25 24[23 22 21 20[19 18 17 16‘ 1514 13 12|11 10 9

8|7 6 5 4(3 2 1 0

BCD value
Acc. OI OI OI 0 OI OI OI 0 OI OI OI 0 OI Ol OI O‘ OI OI OI 0 OI OI OI 0 OI OI OI 0 OI 1[ TlO
ouT
V2010 l
Copy the value in the lower
16 bits of the accumulator to Gray Code BCD
V2010
0000000000 0000
Handheld Programmer Keystrokes 0000000001 0001 V2010
p B 0000000011 0002
’ STR H - H 1 ENT ‘ 0000000010 0003
0000000110 0004
il e O I R P I O G X
’ ANDST El 5 ! 0 ! 6 0000000111 0005
G R A Y
’ SHFT H 6 H ORN H 0 H MLS H ENT ‘ 0000000101 0006
0000000100 0007
GX Vv C A B A
(o [ = Jlo o [ %0 [P %0 JLo |
(4 [
[ 4 °
° °
1000000001 1022
1000000000 1023
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u

Shuffle Digits (SFLDGT)
The Shuffle Digits instruction shuffles a maximum of 8 SFLDGT
digits rearranging them in a specified order. This function
requires parameters to be loaded into the first level of the
accumulator stack and the accumulator with two additional instructions. Listed below are
the steps necessary to use the shuffle digit function. The example on the following page
shows a program for the Shuffle Digits function.

DS5 | Used
HPP | Used

Step 1:— Load the value (digits) to be shuffled into the first level of the accumulator stack.
Step 2:— Load the order that the digits will be shuffled to into the accumulator.

n Step 3:— Insert the SFLDGT instruction.

\ NOTE: If the number used to specify the order contains a 0 or 9—F the corresponding position will

p— be set to 0.
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
Shuffle Digits Block Diagram
. .. Digits to be
There are a maximum of 8 digits that can be shuffled (first stack location)

shuffled. The bit positions in the first level of the

.. 9 A B CDEF 0
accumulator stack defines the digits to be shuffled.

They correspond to the bit positions in the Ll
accumulator that define the order the digits will be
shuffled. The digits are shuffled and the result 1287 3 6 5 4

I‘CSIdCS mn thC accumulator. Specified order (accumulator)

Bit Positions 8 7 6 5 4 3 2 1

BCE F ODA 9

Result (accumulator)
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i

In the following example when X1 is on, The value in the first level of the accumulator stack
will be reorganized in the order specified by the value in the accumulator.

Example A shows how the shuffle digits works when 0 or 9 —F is not used when specifying
the order the digits are to be shuffled. Also, there are no duplicate numbers in the specified
order.

Example B shows how the shuffle digits works when a 0 or 9-F is used when specifying the
order the digits are to be shuffled. Notice when the Shuffle Digits instruction is executed, the
bit positions in the first stack location that had a corresponding 0 or 9—F in the accumulator
(order specified) are set to “0”.

Example C shows how the shuffle digits works when duplicate numbers are used specifying
the order the digits are to be shuffled. Notice when the Shuffle Digits instruction is executed,
the most significant duplicate number in the order specified is used in the result.

DirectSOFT 5

A B C
X LDD V2001 V2000 V2001 V2000 V2001 V2000
— V2000 [o]a[e]c][o]e]r o] [e]rlefo]lc[e]alo]  [o]ale]c]o]e]r o]
Load th_e value in V2000 and
V2001 into the accumulator Srigina\ 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 8 7 6 5 4 3 2 1
Wi DA [Pl ). LIFERNT Ao ae LI [ IRIEAT] ae
DD V2007 V2006 V2007 V2006 V2007 V2006
V006 [ l2fs]7 ] e s]4] llofsllofofz ] [ela]2fo]fa]s]2]1]
Load the value in V2006 and —_— —_— —_—
V2007 into the accumulator SP[EJ-‘CiﬁCd 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
LB s [ofole[3]lool2 [ ] ace L2l [3T2]0] ace
SFLDGT Newbit . 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
e e lelF ool ae. [eToTolol[efoTaTo) ace [oToToTo][oTATeTC] acc
[ — - [
Shuffle the digits in the first
level of the accumulator
stack based on the pattern
in the accumulator. The
result is in the accumulator . ‘ ‘ ‘ ‘ ‘ ‘
R, [lclefr]lo]p]a]e] [efofoo]fe[o]alo]  [oofofo]fo]a]e]c]
V2011 V2010 V2011 V2010 V2011 V2010
Copy the value in the
accumulator to V2010 and

V2011

Handheld Programmer Keystrokes

ENT ‘

HEID

O O I PO P P P 3
ISHFT HANDSTH H H 4 H HAO HA 0 Hce H o ‘
’SHFT H RST HSHFT H HANDSTH H 6 HTMLR H o ‘
0 T O 3 P O O O =8
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Table Instructions

Move (MOV)

DS5

Used

HPP

Used

MOV
The Move instruction moves the values from a V-memory V aaa

table to another V-memory table the same length (a table is
a consecutive group of V-memory locations). The function
parameters are loaded into the first level of the accumulator stack and the accumulator by two
additional instructions. The MOV instruction can be used to write data to non-volatile V-
memory (see Appendix F). Listed below are the steps necessary to program the MOV
function.

* Step 1:— Load the number of V-memory locations to be moved into the first level of the
accumulator stack. This parameter is a HEX value (K40 max, 100 octal).

* Step 2:— Load the starting V-memory location for the locations to be moved into the accumulator.
This parameter is a HEX value.

* Step 3:— Insert the MOVE instruction which specifies starting V-memory location (Vaaa) for the
destination table.

Helpful Hint: — For parameters that require HEX values when referencing memory
locations, the LDA instruction can be used to convert an octal address to the HEX equivalent
and load the value into the accumulator.

Operand Data Type DL05 Range
.................................... A daaad
V-memory .. vV See memory map
Pointer ......... .. ... P See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.

In the following example, when X1 is on, the constant value (K6) is loaded into the
accumulator using the Load instruction. This value specifies the length of the table and is
placed in the first stack location after the Load Address instruction is executed. The octal
address 2000 (V2000), the starting location for the source table is loaded into the
accumulator. The destination table location (V2030) is specified in the Move instruction.

DirectSOFT 5
X1 Load the constant value 6 :
| LD (HEX) into the lower 16 bits X[ X | X|X|v2026
I K6 of the accumulator
. X[ X | X [ X|v2027
Convert octal 2000 to HEX ol1]213 v slol1]21]3 g
LDA 400 and load the value into V2000 V2030
O 2000 the accumulator 0(5[0[0|v2001 — > [0[5]0]0 |V2031
— [
Copy the specified table 91919 |9 ]va002 91919 |9 |va032
MoV locations to a table 310(7]4[V2003 ——— > [3 |0 |7 |4]|V2033
V2030 beginning at location V2030
819(8[9|v2004 = *|8[9|8]9 |v2034
-,
Handheld Programmer Keystrokes T{O] 1[0 |v2005 T{O]1]0|v2035
X | X [ X | X |V2006 X[ X [ X|X|V2036
$ B
’ STR H - H 1 ENT ‘ X | X [ x| X |v2007 X | X [ x| X |v2037
L D K G :
ECl P N I EU G P 5D
L D A C A A A
R TP N P I G P P S

= 3 0 Y I O O G N
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Move Memory Cartridge (MOVMC)

and
Load Label (LDLBL)
The Move Memory Cartridge and the Load Label instructions are MOVMC
DS5 | Used | used to copy data from program ladder memory to V-memory. The V aaa

HPP | Used | Load Label instruction is used with the MOVMUC instruction when

copying data from program ladder memory to V-memory.

To copy data from the program ladder memory to V-memory, the

function parameters are loaded into the first two levels of the LDLBL
accumulator stack and the accumulator by two additional Kaaa
instructions. Listed below are the steps necessary to program the
Move Memory Cartridge and Load Label functions.

* Step 1:— Load the number of words to be copied into the second level of the accumulator stack.

* Step 2:— Load the offset for the data label area in ladder memory and the beginning of the
V-memory block into the first level of the stack.

* Step 3:— Load the source data label (LDLBL Kaaa) into the accumulator when copying data from
ladder memory to V-memory. This is the source location of the value.

* Step 4:— Insert the MOVMC instruction which specifies destination in V-memory (Vaaa). This is
the copy destination.

Operand Data Type DLO05 Range
.................................... A daa
V-memory ... ) See memory map
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Copy Data From a Data Label Area to V-memory
In the example to the right, data is copied from a Data Label Area to V-memory. When X1 is
on, the constant value (K4) is loaded into the accumulator using the Load instruction. This
value specifies the length of the table and is placed in the second stack location after the next
Load and Load Label (LDLBL) instructions are executed. The constant value (KO0) is loaded
into the accumulator, specifying the offset for the source and destination data. It is placed in
the first stack location after the LDLBL instruction is executed. The source address where
data is being copied from is loaded into the accumulator using the LDLBL instruction. The
MOVMC instruction specifies the destination starting location and executes the copying of
data from the Data Label Area to V-memory.

DirectSOFT 5

Data label area X1
programmed after I LD
the END instruction [ K4
DLBL K1 . Load the value 4 into the
accumulator specifying the
N C O N —> |12 |3 |4 V2000 number of locations to be
K 1 2 3 4 copied.
N C O N —— 4|53 |2]v2001 LD
K 4 5 3 2 KO
N € O N >[6 T )51 [Vv2002 Load the value 0 into the
K 6 1 5 1 accumulator specifying the
offset for source and
N C O N —— > |8 |8 |4 |5 |V2003 destination locations
K 8 8 4 5
LDLBL
X | X | X [ X [V2004 K1
Load the value 1 into the
: accumulator specifying the
Data Label Area K1 as the
starting address of the data
to be copied.
Handheld Programmer Keystrokes
s 5 MOVMC
STR - 1 ENT V2000
L D K E i inati
SHFT SHFT ENT V2000 is the destination
ANDST 3 % IMP 4 starting address for the data
to be copied.
L D K A
SHET || cnpstll -~ 3 —> || SHFT v 0 ENT
L D L B L B
SHFT ANDST 3 ANDST 1 ANDST % 1 ENT
M O Vv M C C A A A
SHFT ORST INST# AND || ORST 2 % 2 0 0 0 ENT
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CPU Control Instructions

No Operation (NOP)
0S5 | Usea | L he No Operation is an empty (not programmed) memory location. ( NOP )
HPP | N/A DirectSOFT 5 Handheld Programmer Keystrokes
N 0 P
| { Nop ) SHET || MR || insT# || v || ENT
‘ \
End (END)
The End instruction marks the termination point of the normal
DS5 | Used . L . .
program scan. An End instruction is required at the end of the main
HPP | A . 19 EquIre . —(Enp )
program body. If the End instruction is omitted an error will occur and
the CPU will not enter the Run Mode. Data labels, subroutines and
interrupt routines are placed after the End instruction. The End
instruction is not conditional; therefore, no input contact is allowed.
DirectSOFT 5 Handheld Programmer Keystrokes
E N D
| - ) sHrt ||E , [INug I|P 5 || ENT
‘ \
Stop (STOP)
The Stop instruction changes the operational mode of the CPU
DS5 | Used .. . . 4< STOP )
op T A from Run to Program (Stop) mode. This instruction is typically

used to stop PLC operation in an error condition.

In the following example, when CO turns on, the CPU will stop
operation and switch to the program mode.

DirectSOFT 5 Handheld Programmer Keystrokes
‘ co $STR — || sHFT || € ) A 0 ENT
I I < STOP ) SHFT || S sHFT || T o P ENT
‘ RST MLR || INST#|| cVv
Discrete Bit Flags Description
SP16 On when the DLO5 goes into the TERM_PRG mode.
SP53 On when the DLO5 goes into the PRG mode.
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Reset Watch Dog Timer (RSTWT)

DS5

Used

HPP

N/A

5-100 I DL05 Micro PLC User Manual, 6th Edition

The Reset Watch Dog Timer instruction resets the CPU scan

timer. The default setting for the watch dog timer is 200ms.

Scan times very seldom exceed 200ms, but it is possible.

For/next loops, subroutines, interrupt routines, and table

instructions can be programmed such that the scan becomes
longer than 200ms. When instructions are used in a manner
that could exceed the watch dog timer setting, this

instruction can be used to reset the timer.

A software timeout error (E003) will occur and the CPU will enter the program mode if the
scan time exceeds the watch dog timer setting. Placement of the RSTWT instruction in the
program is very important. The instruction has to be executed before the scan time exceeds

the watch dog timer’s setting.

If the scan time is consistently longer than the watch dog timer’s setting, the timeout value
may be permanently increased from the default value of 200ms by AUX 55 on the HPP or
the appropriate auxiliary function in your programming package. This eliminates the need for

the RSTWT instruction.

In the following example the CPU scan timer will be reset to 0 when the RSTWT instruction

is executed. See the For/Next instruction for a detailed example.

DirectSOFT 5

Handheld Programmer Keystrokes

—(RsTWT)

SHFT

R
ORN

S
RST

T
MLR

ANDN

MLR

ENT

< RSTWT )
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Program Control Instructions

For / Next (FOR) (NEXT)

DS5

Used

HPP

Used

The For and Next instructions are used to execute a section of
ladder logic between the For and Next instruction a specified
numbers of times. When the For instruction is enabled, the
program will loop the specified number of times. If the For
instruction is not energized the section of ladder logic between the
For and Next instructions is not executed.

A aaa

For / Next instructions cannot be nested. The normal I/O update

and CPU housekeeping is suspended while executing the For /

Next loop. The program scan can increase significantly, depending

on the amount of times the logic between the For and Next

instruction is executed. With the exception of immediate I/O 4( NEXT )
instructions, I/O will not be updated until the program execution

is completed for that scan. Depending on the length of time

required to complete the program execution, it may be necessary

to reset the watch dog timer inside of the For / Next loop using

FOR )

the RSTWT instruction.
Operand Data Type DL05 Range
.................................... A daa
V-memory ..o V See memory map
Constant .............................. K 1-9999
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In the following example, when X1 is on, the application program inside the For / Next loop
will be executed three times. If X1 is off the program inside the loop will not be executed.
The immediate instructions may or may not be necessary depending on your application.
Also, The RSTWT instruction is not necessary if the For / Next loop does not extend the
scan time larger the Watch Dog Timer setting. For more information on the Watch Dog
Timer, refer to the RSTWT instruction.

DirectSOFT 5

X1 K3 1 2 3
| | ( )
FOR _
| \
( woror )
RSTWT
\
X20 Y5
[T | ( )
ouT
1] {
( rer )
NEXT —
\
Handheld Programmer Keystrokes
$ B
STR 4 1 ENT
F o R D
SHFT 5 INST# || ORN - 3 ENT
R s T w T
SHFT | "orN || “RsT MR || ANDN|| Mmir || ENT
$ I C A
str || SHFT 8 - 5 0 ENT
GX F
our || 2 5 ENT
N E X T
SHFT 1 Tmr 4 SET mir || ENT
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Goto Subroutine (GTS) (SBR)

DS5

Used The Goto Subroutine instruction allows a section of ladder

HPP

logic to be placed outside the main body of the program

Used

execute only when needed. There can be a maximum of 64
GTS instructions and 64 SBR instructions used in a program.
The GTS instructions can be nested up to 8 levels. An error
E412 will occur if the maximum limits are exceeded. Typically
this will be used in an application where a block of program
logic may be slow to execute and is not required to execute
every scan. The subroutine label and all associated logic is
placed after the End statement in the program. When the
subroutine is called from the main program, the CPU will
execute the subroutine (SBR) with the same constant number
(K) as the GTS instruction which called the subroutine.

By placing code in a subroutine it is only scanned and executed
after the End instruction. Code which is not scanned does not i
the program.

K aaa
GTS )

SBR K aaa

when needed since it resides
mpact the overall scan time of

Operand Data Type DL05 Range
.................................... A dada
Constant ............... ... ... ......... K 1-FFFF

Subroutine Return (RT)

When a Subroutine Return is executed in the subroutine the

DS5

Used

HPP

CPU will return to the point in the main body of the program

Used . . . .
from which it was called. The Subroutine Return is used as

termination of the subroutine which must be the last
instruction in the subroutine and is a stand alone instruction
(no input contact on the rung).

Subroutine Return Conditional (RTC)

DS5

Used The Subroutine Return Conditional instruction is a optional

HPP

instruction used with a input contact to implement a

Used .. . .
conditional return from the subroutine. The Subroutine Return

(RT) is still required for termination of the Subroutine.

()

—( RTC )
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In the following example, when X1 is on, Subroutine K3 will be called. The CPU will jump
to the Subroutine Label K3 and the ladder logic in the subroutine will be executed. If X35 is
on the CPU will return to the main program at the RTC instruction. If X35 is not on
Y0-Y17 will be reset to off and then the CPU will return to the main body of the program.

DirectSOFT 5 ‘ X1 K3

N () -

co
H P K10

’ \
\
‘ \
\ ( Enp )
\
| = L
\
/l\ ‘
| X20 Y5
l | {I} ( oum )
’ )\ x21 Y10
} {I} ( oum )
‘ X35
L |T] ( rrc )

Handheld Programmer Keystrokes
$ B
’ STR 4 1

Eal N P Y N 2

Bl

Eau NS

el Y B2 P BN G 2

= E1 O P OV

i E1 O S P

P e Y BN GN el

i El O P OV

I E2 0 N G 12
el

N L1 O N G

; HH H > }!*‘o [=> ] s Jer]
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In the following example, when X1 is on, Subroutine K3 will be called. The CPU will jump
to the Subroutine Label K3 and the ladder logic in the subroutine will be executed. The CPU

will return to the main body of the program after the RT instruction is executed.

DirectSOFT 5

|
—

X1

K3
GTS )

| SBR K3
4, ,,,,,,,,,,,,,,, |
‘ X20 Y5
‘ T ouT )
| X21 Y10
T ouT )
‘— _ L - - e - - - - - - - - - RT [l
Handheld Programmer Keystrokes
$ B
s || 1 ENT
G T s
SHFT 6 vir | " RsT - ENT
2
?
E N D
SHFT 4 TMR 3 ENT
s B R D
SHFT || ®ogp || SHFT ] ORN 3 ENT
$ | C
str || SHFT||' > ) ENT
GX F
ouT - 5 ENT
$ I c
sTr || SHFT||" - ) ENT
GX B A
ouT - 1 0 ENT
R T
SHFT || "orn || 'mur || ENT
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Master Line Set (MLS)
555 | Useg | L 1€ Master Line Set instruction allows the program to control
sed . . . .
1P | Useq | SEctions of ladder logic by forming a new power rail controlled K aaa
by the main left power rail. The main left rail is always master MLS
line 0. When a MLS K1 instruction is used, a new power rail is
created at level 1. Master Line Sets and Master Line Resets can
be used to nest power rails up to seven levels deep.
Operand Data Type DL05 Range
.................................... A aaa
Constant .............................. K 1-7
Master Line Reset (MLR)
The Master Line Reset instruction marks the end of control for the corresponding MLS
DS5 | Used |. . .
instruction. The MLR reference is one less than the
HPP | Used . K aaa
corresponding MLS. MLR )
Understanding Master Control Relays
Operand Data Type DLO05 Range
.................................... A aaa
Constant .............................. K 0-7

The Master Line Set (MLS) and Master Line Reset (MLR) instructions allow you to quickly
enable (or disable) sections of the RLL program. This provides program control flexibility.
The following example shows how the MLS and MLR instructions operate by creating a sub

power rail for control logic.

DirectSOFT 5

X0
|

X1
|

X2I

X3
|

When contact X0 is ON, logic under the first MLS
will be executed.

When contact X0 and X2 are ON, logic under the
second MLS will be executed.

The MLR instructions note the end of the Master
Control area.
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MLS/MLR Example

In the following MLS/MLR example logic between the first MLS K1 (A) and MLR KO (B)
will function only if input X0 is on. The logic between the MLS K2 (C) and MLR K1 (D)
will function only if input X10 and X0 is on. The last rung is not controlled by either of the

MLS coils.
DirectSOFT 5
Handheld Programmer Keystrokes
X0 K1
‘ A |8 A ENT
I I ( MLS > str || 2 0
Y B
X1 co MLS 4 1 ENT
( > $ B
ouT
\ STR - 1 ENT
X2 GX C A
, ci OUT —> || sHFT » o ENT
ouT
\ > $ c
STR - 2 ENT
X3 )
GX c B
( our > out I = |IsHFT 1™ ] ENT
\
$ b ENT
X10 K2 STR % 3
c
( GX A
\ MS our | = || o || BV
— X5 $ B A
/ Y1 st || 1 0 ENT
ouT
( ) [ o
MLS - 2 ENT
X4 Y2 $
F
- ENT
( ouT > STR 5
GX B
Ki our || 1 ENT
( D s E
{ MR sr Il = . ENT
_ | GX c
x5 c2 ouT || = , |l ENT
( our )
ouT T B
\ wr || 1 ENT
X6 Y3 $ F
/ STR 4 5 ENT
{ our
GX c c
QUT —> || sHFT 5 5 ENT
Ko B
$ G
( MLR > STR % 6 ENT
GX D
I" X7 Y4 out || 2 3 ENT
| | ( >
ouT T A
‘ | \ T o | ENT
$ H
STR - 7 ENT
GX E c
ouT - 4 2 ENT
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Interrupt Instructions

Interrupt (INT)

DS5

Used

HPP

Used

INT O aaa

The Interrupt instruction allows a section of ladder
logic to be placed below the main body of the program
and executed only when needed. High-Speed 1/0
Modes 10, 20, and 40 can generate an interrupt. With
Mode 40, you may select an external interrupt (input
X0), or a time-based interrupt (5-999 mS).

INT 1

Typically, interrupts are used in an application when a fast response to an input is needed or a
program section must execute faster than the normal CPU scan. The interrupt label and all
associated logic must be placed after the End statement in the program. When an interrupt
occurs, the CPU will complete execution of the current instruction it is processing in ladder
logic, then execute the interrupt routine. After interrupt routine execution, the ladder
program resumes from the point at which it was interrupted.

See Chapter 3, the section on Mode 40 (Interrupt) Operation for more details on interrupt
configuration. In the DLO5, only one hardware interrupt is available.

Operand Data Type DL05 Range
Constant .............. .. ... ... 0 0,1

Interrupt Return (IRT)

DS5

Used

HPP

Used

An Interrupt Return is normally executed as the last instruction in the interrupt routine. It
returns the CPU to the point in the main program from which

it was called. The Interrupt Return is a stand-alone instruction
(no input contact on the rung). 4( IRT )

Interrupt Return Conditional (IRTC)

The Interrupt Return Conditional instruction is a optional instruction used with an input

DSS | Used | ontact to implement a conditional return from the interrupt
PP Used | outine. The Interrupt Return is required to terminate the
interrupt routine. _< IRTC )
Enable Interrupts (ENI)
D55 T Used The Engble Interrupt instruction is placed in the main lgdder program (before the End
op | Used instruction) 5 enabling the interrupt. ThF: interrupt remains
enabled until the program executes a Disable Interrupt 4( EN )
instruction.
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Disable Interrupts (DISI)

A Disable Interrupt instruction in the main body of the

DS5 | Used .. . . 11
Hpp | Useq | Application program (before the End instruction) will disable oIS
the interrupt (either external or timed). The interrupt remains ( )
disabled until the program executes an Enable Interrupt
instruction.
External Interrupt Program Example
In the following example, we do some initialization on the first scan, using the first-scan
g . p .
contact SP0. The interrupt feature is the HSIO Mode 40. Then we configure X0 as the
external interrupt by writing to its configuration register, V7634. See Chapter 3, Mode 40
Operation for more details.
During program execution, when X2 is on the interrupt is enabled. When X2 is off the
interrupt will be disabled. When an interrupt signal (X0) occurs the CPU will jump to the
interrupt label INT O 0. The application ladder logic in the interrupt routine will be
performed. The CPU will return to the main body of the program after the IRT instruction is
executed.
DirectSOFT
Handheld Programmer Keystrokes
?F’(I) LD Load the constant value
K40) into the lower 16 bits | || SHFT | || || ENT |
o K40 gfthe Iat:cumular‘c’)r % STRN
Copy the value in the lower SHFT || || || || SHFT || K || E || A || ENT |
out V7633 16 bits of the accumulator to ANDST % JMP 4 0
il el Elad WS WP P G N A
ouT AND 6 3 3
D !_t:ac:hthtT conszaénél\{alu?téK@ p =
Into the lower Its or the
K4 accumulator SHFT ||ANDST|| || % || SHFT || JMP || 4 || ENT |
SO 8 [E £ W % W Y O
out V7634 16 bli/ts of\tlheuaclcumulat\gr to % AND 6 3 4
o || > %2 | o]
X2 STR
| | ( N ) SHFT ” ” VR ” ” ENT |
X2 ENT |
41 ( oisi ) TR ” - ” ”
S |
el G (PN O 13
5 ?
2
| el WP 9 0
( END ) T™MR
all P S Y I G 0
INT 00 | 8 TMR MLR 0
s | B
SN EL N S N
X1 Y5
X | F
T () aer ||| || > |75 o]
X3 v s Lo ' 6 || > |05 | o |
T} ( seET )
11 \ X I H
aer ||| || > " o]
C R ad P 00N 5
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Timed Interrupt Program Example
In the following example, we do some initialization on the first scan, using the first-scan
contact SPO. The interrupt feature is the HSIO Mode 40. Then we configure the HSIO timer
as a 10 mS interrupt by writing K104 to the configuration register for X0 (V7634). See
Chapter 3, Mode 40 Operation for more details.

When X4 turns on, the interrupt will be enabled. When X4 turns off, the interrupt will be
disabled. Every 10 mS the CPU will jump to the interrupt label INT O 0. The application
ladder logic in the interrupt routine will be performed. If X3 is not on YO-Y7 will be reset to
off and then the CPU will return to the main body of the program.

Load th
(K40 |
of the accumulat

LD

n DirectSOFT 5
SPO
|
[

K40

Copy the I
16 bits fth
V7633

ouTt

V7633

Lo dth
(K10) in

nsta
h low
of the accumulat

K104

Copy the v. I
16 bits of Ih

V7634

ouT

V7634

/~

ENI >
os )

AN

(oo )
INT 00
X2 Y5
[T (
‘I[ { sem )
X3 Yo Y7

N

RSTI

/~

“ )

Independent Timed Interrupt

Handheld Programmer Keystrokes

SN B N
3 o o 3 v v O
=8 E3 [ 7 [ 0 o R
o Juel, o [o [ |7, [, T, o]
S E [ ) S 8 O R
o | S o]
o 3 [P P P
NENED
P P P S
28 04 P
8 P P Y P
o [ [ o ] o]
798 P P
9 P P
P [ [ > o [ o]
E N PN WD

Interrupt O1 is also available as an interrupt. This interrupt is independent of the HSIO

features. Interrupt O1 uses an internal timer that is configured in V-memory location V7647.
The interrupt period can be adjusted from 5 to 9999 mS. Once the interrupt period is set and the
interrupt is enabled in the program, the CPU will continuously call the interrupt routine based on the time

setting in V7647.
Input | Configuration Register Function Hex Code Required
- V7647 High-Speed Timed Interrupt | xxxx (xxxx = timer setting) 5 - 9999 mS (BCD)
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Message Instructions

Fault (FAULT)
o5 T Used The Fault instruction is used to display a message on the handheld
1pp | Useg | Programmer or in the DirectSOFT 5 status bar. The message has a FAULT
maximum of 23 characters and can be either V-memory data, A aaa
numerical constant data or ASCII text.
To display the value in a V-memory location, specify the V-memory location in the
instruction. To display the data in ACON (ASCII constant) or NCON (Numerical constant)
instructions, specify the constant (K) value for the corresponding data label area.
Operand Data Type DLO05 Range
.................................... A aaa
V-memory ... V See memory map
Constant .............................. K 1-FFFF
Discrete Bit Flags Description
SP50 On when the FAULT instruction is executed
Fault Example
AR In the following example when X1 is on, the message cooo
SW 146 will display on the handheld programmer. A
PP 1 U | The NCONG use the HEX ASCII equivalent of the
text to be displayed. (The HEX ASCII for a blank is
20,alis31,4is34..)
DirectSOFT 5
Handheld Programmer Keystrokes
ul 3 N
s 0 s [sost e L2 |0 JLor |
(D)
aad £ G 52
o7 1 3 Jliwosr|[* o Jhsosr| > J[* |l |

ACON
ASW
NCON
K 2031
NCON
K3436

e} N N w
2 INST? || TMR RST || ANDN

ENT ‘

N C O N C A D B
il G P N E I G P G G S

A C
= % |

N C O N D E D G
Sl S G Y I G G G
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Data Label (DLBL)

The Data Label instruction marks the beginning of an

DS5 | Used
HPP Uz: 4| ASCIl/numeric data area. DLBLs are programmed DLBL K aaa
after the End statement. A maximum of 64 DLBL
instructions can be used in a program. Multiple
NCONs and ACONSs can be used in a DLBL area.
Operand Data Type DL05 Range
.................................... A dda
n Constant .............. ... . ... ..... K 1-FFFF
ASCII Constant (ACON)
555 | Used The ASCII Constant instruction is used with the
1P | Used DLBL instruction to store ASCII text for use with ACON
other instructions. Two ASCII characters can be A aaa
stored in an ACON instruction. If only one character
is stored in an ACON a leading space will be inserted.
Operand Data Type DLO05 Range
d4dad
Constant ............ ... oL, A 0-9 A-Z
Numerical Constant (NCON)
The Numerical Constant instruction is used with the
DSS | Used DLBL instruction to store the HEX ASCII equivalent NCON
HPP | Used . A . . K aaa
of numerical data for use with other instructions. Two
digits can be stored in an NCON instruction.
Operand Data Type DLO05 Range
daa
Constant .............. ... . ... ......... K 0-FFFF
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Data Label Example

In the following example, an ACON and two NCON instructions are used within a DLBL
instruction to build a text message. See the FAULT instruction for information on displaying
messages. The DV-1000 Manual also has information on displaying messages.

DirectSOFT 5
L]
L]
L]
(e )
END
\
DLBL
K1
ACON
ASW
NCON
K 2031
NCON
K 3436
Handheld Programmer Keystrokes
E N D
SHFT 4 VR 3 ENT
D L B L B
SHFT 3 ANDST 1 ANDST - 1 ENT
A c o N S W
SHFT 0 2 INST# || TMR - RrsT || anon || ENT
N o] 0 N o] A D B
SHFT | 1R 2 INST# || TMR - 2 0 3 1 ENT
N o] o N D E D G
SHFET 1| "rvm 2 INST# || TMR - 3 4 3 6 ENT
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[
Print Message (PRINT)
AT The Print Message instruction prints the embedded text PRINT A aaa
sed . . —
wpp | wa | Of text/data variable message to the specified, configured, “Hello, this is a PLC message”
communications port (Port 2 on the DL05 CPU).
Operand Data Type DL05 Range
.................................... A daa
Constant ... K 2
You may recall from the CPU specifications in Chapter 4 that the DLO05’s ports are capable of
n several protocols. Port 1 cannot be configured for the non-sequence protocol. To configure

port 2 using the Handheld Programmer, use AUX 56 and follow the prompts, making the
same choices as indicated below on this page. To configure a port in DirectSOFT 5, choose
the PLC > Setup > Setup Secondary Comm Port.

* Port: From the port number list box at the top, choose “Port 2”.

* Protocol: Click the check box to the left of “Non-sequence”, and then you'll see the dialog box

shown below.
Setup Communication Ports g]

Part: | Port 2 - Close
Protocal: B aze Timeouk: M~ | -G

7 K-Sequence 200 ms
[ DirectMET 800 ms Help
[~ MODBUS 500 mz

v Mon-Sequence 3 Characters [3.44 ms)

Time-out: |Base Timeout + 0 ms j

RTS on delay time: | 5 ms -

RTS off delap time: [2 s~ =]
Data bits: m

Baud rate: ’m

Stop bits: ’ﬁ

Parity: ’h

Memomn Address: ,W

Port 2 6 Pin Modular

* Baud Rate: Choose the baud rate that matches your printer.
* Stop Bits, Parity: Choose number of stop bits and parity setting to match your printer.
* Memory Address: Choose a V-memory address to be used by DirectSOFT 5 to store the port setup

information. You will need to reserve 9 words in V-memory for this purpose.

Z_\ NOTE: See Chapter 4 for a detail of the non-sequence setup.

Then click the button indicated to send the Port 2 configuration to the CPU,
| ﬁ | and click Close. Then see Chapter 3 for port wiring information, in order to
connect your printer to the DLO5.
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Port 2 on the DLO05 has standard RS232 levels, and should work with most printer serial

input connections.

Text element — this is used for printing character strings. The character strings are defined as
the character (more than 0) ranged by the double quotation marks. Two hex numbers
preceded by the dollar sign means an 8-bit ASCII character code. Also, two characters
preceded by the dollar sign is interpreted according to the following table:

# Character code Description

1 $$ Dollar sign ($)

2 $” Double quotation (?)

3 $Lor I Line feed (LF)

4 $N or $n Carriage return line feed (CRLF)
5 $Por $p Form feed

6 $R or $r Carriage return (CR)

7 $T or $t Tab

The following examples show various syntax conventions and the length of the output to the

printer.

Example:

» »

”A”
7s$»»
75$R$Ln
75$0D$0A»
7s$$»

Length 0 without character
Length 1 with character A
Length 1 with blank

Length 1 with double quotation mark
Length 2 with one CR and one LF
Length 2 with one CR and one LF

Length 1 with one $ mark

In printing an ordinary line of text, you will need to include double quotation marks before
and after the text string. Error code 499 will occur in the CPU when the print instruction
contains invalid text or no quotations. It is important to test your PRINT instruction data
during the application development.

The following example prints the message to port 2. We use a PD contact, which causes the
message instruction to be active for just one scan. Note the $N at the end of the message,

which produces a carriage return / line feed on the printer. This prepares the printer to print
the next line, starting from the left margin.

X1 PRINT

“Hello, this is a PLC message.$N”

K2

Print the message to Port 2 when
X1 makes an off-to-on transition.
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V-memory element - this is used for printing V-memory contents in the integer format or
real format. Use V-memory number or V-memory number with “-” and data type. The data
types are shown in the table below. The Character code must be capital letters.

— NOTE: There must be a space entered before and after the V-memory address to separate it from the text
string. Failure to do this will result in an error code 499.

# Character code Description
1 none 16-bit binary (decimal number)
2 :B 4 digit BCD
3 :D 32-bit binary (decimal number)
n 4 :DB 8 digit BCD
Example:
V2000 Print binary data in V2000 for decimal number

V2000 : B Print BCD data in V2000
V2000 : D Print binary number in V2000 and V2001 for decimal number
V2000 : DB Print BCD data in V2000 and V2001

Example: The following example prints a message containing text and a variable. The “reactor
temperature” labels the data, which is at V2000. You can use the : B qualifier after the V2000
if the data is in BCD format, for example. The final string adds the units of degrees to the
line of text, and the $N adds a carriage return / line feed.

X1 PRINT K2 i
I Print the message to Port 2

“Reactor temperature =" V2000 ‘deg. $N” when X1 makes an off-to-on
transition.

1 represents a space

Message will read:
Reactor temperature = 0156 deg

V-memory text element “This is used for printing text stored in V-memory. Use the %
followed by the number of characters after V-memory number for representing the text. If
you assign “0” as the number of characters, the print function will read the character count
from the first location. Then it will start at the next V-memory location and read that number
of ASCII codes for the text from memory.

Example:
V2000 % 16 16 characters in V2000 to V2007 are printed.

V2000 % 0 The characters in V2001 to Vxxxx (determined by the number in V2000)
will be printed.
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Bit element — this is used for printing the state of the designated bit in V-memory or a relay
bit. The bit element can be assigned by the designating point (.) and bit number preceded by

the V-memory number or relay number. The output type is described as shown in the table

below.
# Data format Description
none Print 1 for an ON state, and 0 for an
OFF state
) Print “TRUE” for an ON state, and
2 +BOOL “EALSE” for an OFF state
) Print “ON” for an ON state, and
3 - ONOFF “OFF” for an OFF state
Example:
V2000. 15 Prints the status of bit 15 in V2000, in 1/0 format
C100 Prints the status of C100 in 1/0 format

C100 : BOOL
C100 : ON/OFF
Vv2000.15 : BOOL

Prints the status of C100 in TRUE/FALSE format
Prints the status of C00 in ON/OFF format
Prints the status of bit 15 in V2000 in TRUE/FALSE format

The maximum numbers of characters you can print is 128. The number of characters for

each element is listed in the table below:

Element Type Maximum Characters
Text, 1 character 1
16 bit binary 6
32 bit binary 11
4 digit BCD 4
8 digit BCD 3
Floating point (real number) 12
Floating point (real with exponent) 12
V-memory/text 2
Bit (1/0 format) 1
Bit (TRUE/FALSE format) 5
Bit (ON/OFF format) 3

The handheld programmer’s mnemonic is “PRINT,” followed by the DEF field.
Special relay flags SP116 and SP117 indicate the status of the DLO5 CPU ports (busy, or

communications error). See the appendix on special relays for a description.

NOTE: You must use the appropriate special relay in conjunction with the PRINT command to ensure the
ladder program does not try to PRINT to a port that is still busy from a previous PRINT or WX or RX

instruction.
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Intelligent 1/0 Instructions

Read from Intelligent Module (RD)

DS32

Used

HPP

Used

The Read from Intelligent Module instruction reads a block of
data (1-128 bytes maximum) from an intelligent I/O module
into the CPU’s V-memory. It loads the function parameters into
the first and second level of the accumulator stack and the
accumulator by three additional instructions.

RD

V aaa

Listed below are the steps to program the Read from Intelligent module function.

Step 1: — Load the base number (0-3) into the first byte and the slot number (0-7) into the
second byte of the second level of the accumulator stack.

Step 2: — Load the number of bytes to be transferred into the first level of the accumulator
stack (maximum of 128 bytes).

Step 3: — Load the address from which the data will be read into the accumulator. This
parameter must be a HEX value.

Step 4: — Insert the RD instruction which specifies the starting V-memory location (Vaaa)
where the data will be read into.

Helpful Hint: — Use the LDA instruction to convert an octal address to its HEX equivalent
and load it into the accumulator when the HEX format is required.

Operand Data Type DL06 Range
aaa
V-memory ... V See memory map
Discrete Bit Flags Description
SP54 On when RX, WX RD, WT instructions are executed with the wrong parameters.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example when X1 is ON, the RD instruction will read six bytes of data from
a intelligent module in base 1, slot 2 starting at address 0 in the intelligent module and copy
the information into V-memory loacations V1400-V1402.

CPU Intelligent Module
Direct SOFT 5
Data
X1 The constant value KO102
| LD specifies the base number V1400 |3 |4 | 1] 2 12 Address 0
I K0102 (01) and the base slot vi401 |7 | 8|56 PR 34 Address 1
number (02).
V1402 (0| 19 |0 56 Address 2
LD The constant value K6 V1403 | X | X | X | X 78 Address 3
specifies the number of
K6 bytes to be read. V1404 | X | X | X | X 920 Address 4
o1 Address 5
LD The constant value KO
‘o specifies the starting address Handheld Programmer Keystrokes
in the intelligent module. $ B
sr || 2 1 ENT
V1400 is the starting location L D A B A C
RD in the CPU where the specified ’SHFT HANDSTH 3 H % H PREV H 0 H 1 H 0 H 2 H ENT ‘
V1400 data will be stored. L 5 o
[ o] [ > J[emev]|® | e |
L D A
ol PP N I Y G
R D B E A A
el Y P I G G O P A
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Write to Intelligent Module (WT)

The Write to Intelligent Module instruction writes a block of

DS32| Used

data (1-128 bytes maximum) to an intelligent I/O module WT

HPP | Used |from a block of V-memory in the CPU. The function V aaa

parameters are loaded into the first and second level of the
accumulator stack and the accumulator by three additional
instructions.

Listed below are the steps to program the Read from Intelligent module function.

Step 1: — Load the base number (0-3) into the first byte and the slot number (0-7) into the
second byte of the second level of the accumulator stack.

Step 2: — Load the number of bytes to be transferred into the first level of the accumulator
stack (maximum of 128 bytes).

Step 3: — Load the intelligent module address which will receive the data into the
accumulator. This parameter must be a HEX value.

Step 4: — Insert the WT instruction which specifies the starting V-memory location (Vaaa)
where the data will be written from in the CPU.

Helpful Hint: — Use the LDA instruction to convert an octal address to its HEX equivalent
and load it into the accumulator when the HEX format is required.
Operand Data Type DL06 Range

daaad
V-memory V See memory map

Discrete Bit Flags Description
SP54 On when RX, WX RD, WT instructions are executed with the wrong parameters.

ZE NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the WT instruction will write six bytes of data to an
intelligent module in base 1, slot 2 starting at address 0 in the intelligent module and copy
the data from V-memory locations V1400-V1402.

CPU Intelligent Module
Data
Direct SOFT 5
v1377 [ x [ x [ x [x 12 Address 0
X1 The constant value K0O102 34 Add 1
| LD specifies the base number V1400 |3 |4 |1]2 ress
l K0102 (01) and the base slot v1401 |7 | 8| 5|6 > 56 Address 2
number (02).
V1402 [0 | 1] 9|0 78 Address 3
LD The constant value K6 V1403 | X | X | X | X 90 Address 4
specifies the number of 01
K6 bytes to be written. V1404 | X | X[ X | X Address 5
LD The constant value KO
Ko specifies the starting address Handheld Programmer Keystrokes
in the intelligent module. $ B
STR - 1 ENT
V1400 is the starting location L D A B A C
wr in the CPU where the specified ’ SHFT HANDSTH 3 H - H PREV H 0 H 1 H 0 H 2 H ENT ‘
V1400 data will be written from. L o G
Lo Jlhner][® 5 || > J[emev][, | v |
L D A
Lo Jlhnper][° 5 || > J[emev][* o | e |
w T B E A A
Ll P P S PO O P P S

DLO05 Micro PLC User Manual, 6th Edition I 5-119



Chapter 5: Standard RLL - Network Instructions
u

Network Instructions

Read from Network (RX)

The Read from Network instruction causes the master device on a
network to read a block of data from a slave device on the same

network. The function parameters are loaded into the accumulator ——
and the first and second level of the stack. Listed below are the

program steps necessary to execute the Read from Network

function.

n Step 1: — Load the slave address (0-90 BCD) into the low byte and “F2” into the high byte

of the accumulator (the next two instructions push this word down to the second layer of the
stack).

DS5 | Used
HPP | Used

RX

A aaa

Step 2: — Load the number of bytes to be transferred into the accumulator, 2 - 128 bytes are
allowed, (the next instruction pushes this word onto the top of the stack).

Step 3: — Load the starting Master CPU address into the accumulator. This is the memory
location where the data read from the slave will be put. This parameter requires a HEX value.

Step 4: — Insert the RX instruction which specifies the starting V-memory location (Aaaa)
where the data will be read from in the slave.

Helpful Hint: For parameters that require HEX values, the LDA instruction can be used to
convert an octal address to the HEX equivalent and load the value into the accumulator.

Operand Data Type DLO05 Range
A aaa

V-memory ... vV All (See page 3-28)
Pointer ......... ..o P All'V mem. (See page 3-28)
Inputs ... ... X 0-377

Outputs ... Y 0-377

Control Relays . ...t C 0-777

Stage ... S 0-377

Timer ... T 0177

Counter ...... ..o CT 0177

Special Relay .......................... SP 0-777

Program Memory ....................... $ 0-2047 (2K program mem.)
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In the following example, when X1 is on and the port busy relay SP116 (see special relays) is
not on, the RX instruction will access port 2 operating as a master. Ten consecutive bytes of
data (V2000 — V2004) will be read from a CPU at station address 5 and copied into
V-memory locations V2300-V2304 in the CPU with the master port.

DirectSOFT 5
IX1I SII'-’116 LD
[ [ KF205
S vme—— Master Slave
e constant value
specifies the port number (2) CPU CPU
and the slave address (5)
Lo ; .
K10 V2277 [ X [ X [ X | X X|[X|[X|X]|v1777
The constant value K10 V2300 |3 (4 |5 |7 |¢«— 3(4(5(7|v2000
specifies the number of
bytes to be read (2-128 V2301 (8 |5 (3 |4 |¢«—— |8 |5 |3 |4 ]|V2001
bytes allowed) V2302 (1|93 |6|«—— [1[93 |6 |Vv2002
LDA V2303 |9 |5 |7 (1 |¢—— |9(5|7[1]|V2003
0 2300 V2304 |1 |4 (2 (3 |¢—— |1(4|2|3|V2004
Octal address 2300 is V2305 | X | X | X | X XX |X |X|v2005
converted to 4C0 HEX and . .
loaded into the accumulator . .
V2300 is the starting
location for the Master CPU
where the specified data will
be read into
RX
V2000
V2000 is the starting
location in the for the Slave
CPU where the specified
data will be read from
HandheldProgrammer Keystrokes
$ B
STR - 1 ENT
w SP B B G
ANDN — || sHFT STRN 1 1 6 ENT
L D K F C A F
SHFT ANDST 3 % SHFT MP SHFT 5 SHFT 2 0 5 ENT
L D K B A
SHFT || rpsTll - 3 —> || SHFT IMP 1 0 ENT
L D A C D A A
SHFT || AnDsT|| 3 0 - 2 3 0 0 ENT
R X (o3 A A A
SHFT | "orn || “sET - 2 0 0 0 ENT
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Write to Network (WX)

The Write to Network instruction is used to write a
block of data from the master device to a slave device on
the same network. The function parameters are loaded WX
into the accumulator and the first and second level of
the stack. Listed below are the program steps necessary
to execute the Write to Network function.

Step 1: — Load the slave address (0-90 BCD) into the low byte and “F2” into the high byte

of the accumulator (the next two instructions push this word down to the second layer of the

DS5 | Used
HPP | Used

A aaa

stack).
n Step 2: — Load the number of bytes to be transferred into the accumulator, 2-128 bytes are

allowed, (the next instruction pushes this word onto the top of the stack).

Step 3: — Load the starting Master CPU address into the accumulator. This is the memory
location where the data will be written from. This parameter requires a HEX value.

Step 4: — Insert the WX instruction which specifies the starting V-memory location (Aaaa)
where the data will be written to in the slave.

Helpful Hint: For parameters that require HEX values, the LDA instruction can be used to
convert an octal address to the HEX equivalent and load the value into the accumulator.

Operand Data Type DL05 Range
.................................... A daa

V-memory o V All (See page 3-28)
Pointer ........... ... P All'V mem. (See page 3-28)
Inputs . ... X 0-377

Outputs ... Y 0-377

Control Relays .......................... C 0-777

Stage ... S 0-377

Timer ... T 0177

Counter ........covviiii i CT 0177

Special Relay .......................... SP 0-777

Program Memory ....................... $ 0-2048 (2K program mem.)
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In the following example when X1 is on and the module busy relay SP116 (see special relays)
is not on, the WX instruction will access port 2 operating as a master. Ten consecutive bytes
of data is read from the Master CPU and copied to V-memory locations V2000-V2004 in
the slave CPU at station address 5.

DirectSOFT 5

X1 SP116
{1 | Lo
[ I KF205
B — Master Slave
e constant value
specifies the port number (2) CPU CPU
and the slave address (5)
LD
K1
0 V2277 | X | X [ X | X X|X|X|X]|v1777
The constant value K10 v2300 [3|4|5|7|— [3|4|5|7|v2000
specifies the number of
bytes to be written (2-128 V2301 |8 |5 |3 |4 |——> 8|53 |4 V2001
bytes allowed) V2302 (1 (93 |6|—> [1[9 |3 |6 V2002
LDA v2303 (9 (5|7 |1|—> |9 |5 |7 |1]|V2003
0 2300 V2304 (1 (4|2 |3 |— (1|4 |2 |3]|V2004
V2305 | X [ X | X | X X |[X[X|X]|v2005
Octal address 2300 is
converted to 4C0 HEX and
loaded into the accumulator
V2300 is the starting
location for the Master CPU
where the specified data will
be read from.
WX
V2000
V2000 is the starting
location in the for the Slave
CPU where the specified
data will be written to
HandheldProgrammer Keystrokes
$ B
STR - 1 ENT
w SP B C E
ANDN — || sHFT STRN 1 1 6 ENT
L D K F (o3 A F
SHFT ANDST 3 % SHFT JMP SHFT 5 SHFT 2 0 5 ENT
L D K B A
SHFT || rvpstll — 3 —> || sHFT WP 1 0 ENT
L D A Cc D A A
SHFT || AnDsT|| 3 0 - 2 3 0 0 ENT
w X C A A A
SHFT || anDN || “sET - 2 0 0 0 ENT
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[
Intelligent Box (IBox) Instructions
The Intelligent Box Instructions (commonly refered to as IBox Instructions) listed in this
section are additional, and much different looking, instructions made available with the
release of DirectSOFT 5. The DL0O5 PLC requires firmware version v5.10 or later to use the
new DirectSOFT 5 features. For more information on DirectSOFT 5, please visit our website
at: www.automationdirect.com.
Analog Helper IBoxes
Instruction Ihox # Page
Analog Input / Output Combo Module Pointer Setup (ANLGCMB) IB-462 5-126
Analog Input Module Pointer Setup (ANLGIN) IB-460 5-128
Analog Output Module Pointer Setup (ANLGOUT) IB-461 5-130
Analog Scale 12 Bit BCD to BCD (ANSCL) IB-423 5-132
Analog Scale 12 Bit Binary to Binary (ANSCLB) IB-403 5-134
Filter Over Time - BCD (FILTER) IB-422 5-136
Filter Over Time - Binary (FILTERB) IB-402 5-138
Hi/Low Alarm - BCD (HILOAL) |B-421 5-140
Hi/Low Alarm - Binary (HILOALB) |B-401 5-142
Discrete Helper IBoxes
Instruction Ibox # Page
Off Delay Timer (OFFDTMR) IB-302 5-144
On Delay Timer (ONDTMR) IB-301 5-146
One Shot (ONESHQOT) IB-303 5-148
Push On / Push Off Circuit (PONOFF) IB-300 5-149
Memory IBoxes
Instruction Ibox # Page
Move Single Word (MOVEW) [B-200 5-150
Move Double Word (MOVED) [B-201 5-151
Math IBoxes
Instruction Ibox # Page
Math - BCD (MATHBCD) IB-521 5-152
Math - Binary (MATHBIN) IB-501 5-154
Square BCD (SQUARE) IB-523 5-156
Square Binary (SQUAREB) IB-503 5-157
Sum BCD Numbers (SUMBCD) IB-522 5-158
Sum Binary Numbers (SUMBIN) IB-502 5-159
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Communication IBoxes

Instruction Ibox # Page
ECOM100 Configuration (ECOM100) [B-710 5-160
ECOM100 Disable DHCP (ECDHCPD) IB-736 5-162
ECOM100 Enable DHCP (ECDHCPE) IB-735 5-164
ECOM100 Query DHCP Setting (ECDHCPQ) IB-734 5-166
ECOM100 Send E-mail (ECEMAIL) IB-711 5-168
ECOM100 Restore Default E-mail Setup (ECEMRDS) [B-713 5-171
ECOM100 E-mail Setup (ECEMSUP) IB-712 5-174
ECOM100 IP Setup (ECIPSUP) IB-717 5-178
ECOM100 Read Description (ECRDDES) IB-726 5-180
ECOM100 Read Gateway Address (ECRDGWA) [B-730 5-182
ECOM100 Read IP Address (ECRDIP) |B-722 5-184
ECOM100 Read Module ID (ECRDMID) IB-720 5-186
ECOM100 Read Module Name (ECRDNAM) IB-724 5-188
ECOM100 Read Subnet Mask (ECRDSNM) IB-732 5-190
ECOM100 Write Description (ECWRDES) IB-727 5-192
ECOM100 Write Gateway Address (ECWRGWA) IB-731 5-194
ECOM100 Write IP Address (ECWRIP) IB-723 5-196
ECOM100 Write Module ID (ECWRMID) IB-721 5-198
ECOM100 Write Name (ECWRNAM) IB-725 5-200
ECOM100 Write Subnet Mask (ECWRSNM) IB-733 5-202
ECOM100 RX Network Read (ECRX) IB-740 5-204
ECOM100 WX Network Write(ECWX) IB-741 5-207
NETCFG Network Configuration (NETCFG) [B-700 5-210
Network RX Read (NETRX) IB-701 5-212
Network WX Write (NETWX) IB-702 5-215

Counter 1/0 IBoxes

Instruction Ibox # Page
CTRIO Configuration (CTRIO) [B-1000 5-218
CTRIO Add Entry to End of Preset Table (CTRADPT) [B-1005 5-220
CTRIO Clear Preset Table (CTRCLRT) [B-1007 5-223
CTRIO Edit Preset Table Entry (CTREDPT) [B-1003 5-226
CTRIO Edit Preset Table Entry and Reload (CTREDRL) [B-1002 5-230
CTRIO Initialize Preset Table (CTRINPT) [B-1004 5-234
CTRIO Initialize Preset Table (CTRINTR) [B-1010 5-238
CTRIO Load Profile (CTRLDPR) [B-1001 5-242
CTRIO Read Error (CTRRDER) [B-1014 5-244
CTRIO Run to Limit Mode (CTRRTLM) [B-1011 5-246
CTRIO Run to Position Mode (CTRRTPM) [B-1012 5-249
CTRIO Velocity Mode (CTRVELO) [B-1013 5-251
CTRIO Write File to ROM (CTRWFTR) IB-1006 5-254
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Analog Input/Output Combo Module Pointer Setup (ANLGCMB) (IB-462)

The Analog Input/Output Combo Module Pointer Setup instruction generates the logic to

DS5 | Used

HPP | N/A
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configure the pointer method for an analog input/output combination module on the first
PLC scan following a Program to Run transition.

The ANLGCMB IBox instruction

‘ . NIES S 5]
determines the data format and Pointer .
Analog InputiQutput Combo Module Painter Setup

addresses based on the CPU type, the
B 4 d h dul Sl " AMLGCMB 1B-462

ase# and the module Slot#. e 0 L I |
The Input Data Address is the starting Slot# [Ko |
location in user V-memory where the Number of Input Channels X |
analog input data values will be stored, Input Data Format (0-BCD 1-BIM) ||,<|:| |
one location for each input channel Input Data Address [vaao |
enabled. Mumber of Output Channels [K1 |
The Output Data Address is the starting | Output Data Format (0-BCD 1-BINy  [K0 |
location in user V-memory where the Output Data Address [v400 |

analog output data values will be placed

by ladder code or external device, one location for each output channel enabled.

Since the IBox logic only executes on the first scan, the instruction cannot have any input logic.

ANLGCMB Parameters
e Base # (KO-Local): must be 0 for DL05 PLC

* Slot #: specifies the single PLC option slot that is occupied by the module

* Number of Input Channels: specifies the number of analog input channels to scan

¢ Input Data Format (0-BCD 1-BIN): specifies the analog input data format (BCD or Binary) - the
binary format may be used for displaying data on some OI panels

* Input Data Address: specifies the starting V-memory location that will be used to store the analog

input data

* Number of Output Channels: specifies the number of analog output channels that will be used

* Output Data Format (0-BCD 1-BIN): specifies the format of the analog output data (BCD or

Binary)

* Output Data Address: specifies the starting V-memory location that will be used to source the

analog output data

Parameter DLO05 Range
Base # (KO-Local) ....................... K KO (local base only)
Slot# ... K K1
Number of Input Channels ................ K K1-8
Input Data Format (0-BCD 1-BIN)........... K BCD: KO; Binary: K1
Input Data Address ...................... V See DL05 V-memory map - Data Words
Number of Output Channels ............... K K1-8
Output Data Format (0-BCD 1-BIN) ......... K BCD: KO; Binary: K1
Output Data Address ..................... V See DL05 V-memory map - Data Words




Chapter 5: Intelligent Box (IBox) - Analog Helper
i

ANLGCMB Example

In the following example, the ANLGCMB instruction is used to setup the pointer method
for an analog I/O combination module that is installed in option slot 2. Four input channels
are enabled and the analog data will be written to V2000 - V2003 in BCD format. Two
output channels are enabled and the analog values will be read from V2100 - V2101 in BCD

format.
Analog Input/Output Combo Madule Paointer Setup
ANLGCHMB IB-462
\ Basze # (kK0-Local k0
Slot# k2

No permissive contact or input logic is

used with this instruction Mumber of Input Channels .4
Input Data Format (0-BCO 1-BIR) k0
Input Data Address Y2000
Mumber of Qutput Channels k2
Cutput Data Format (0-BC0 1-8IM) k0
Output Data Address Y2100
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Analog Input Module Pointer Setup (ANLGIN) (IB-460)

Analog Input Module Pointer Setup generates the logic to configure the pointer method for

DS5

Used

HPP

N/A

one analog input module on the first PLC scan following a Program to Run transition.

This IBox determines the data format and Pointer addresses based on the CPU type, the

Base#, and the Slot#.
The Input Data Address is the starting

location in user V-memory where the
analog input data values will be stored,
one location for each input channel

enabled.

Since this logic only executes on the
first scan, this IBox cannot have any
input logic.

ANLGIN Parameters

NIESE Q
Analog Input Module Pointer Setup
ANLGIM |B-4B0
Base # (K0-Lacal) [k |
Slot# [0 |
Murnber of Input Channels [K1 |
Input Data Farmat (0-BCD 1-BIMY - [K0 |
Input Data Address [v400 |

e Base # (KO-Local): must be 0 for DL05 PLC
* Slot #: specifies the single PLC option slot that is occupied by the module

* Number of Input Channels: specifies the number of input channels to scan

* Input Data Format (0-BCD 1-BIN): specifies the analog input data format (BCD or Binary) - the
binary format may be used for displaying data on some OI panels

* Input Data Address: specifies the starting V-memory location that will be used to store the analog

input data
Parameter DL05 Range
Base # (KO-Local) ................... ... KO (local base only)
Slot# ..o K1
Number of Input Channels ................ K1-8

Input Data Format (0-BCD 1-BIN)...........

BCD: KO; Binary: K1

Input Data Address

See DL05 V-memory map - Data Words
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i

ANLGIN Example

In the following example, the ANLGIN instruction is used to setup the pointer method for
an analog input module that is installed in option slot 1. Eight input channels are enabled
and the analog data will be written to V2000 - V2007 in BCD format.

Analod Input Module Painter Setup

\ ARLGIN IB-460
Base # (KO-Localh k0

No permissive contact or input logic is Slot# K1
used with this instruction Mumber of Input Channels kg

Input Data Format (0-BC0 1-BIM) k0

Input Data Address W2000
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Analog Output Module Pointer Setup (ANLGOUT) (IB-461)

Analog Output Module Pointer Setup generates the logic to configure the pointer method for

DS5

Used

HPP

N/A

one analog output module on the first PLC scan following a Program to Run transition.

This IBox determines the data format and Pointer addresses based on the CPU type, the

Base#, and the Slot#.
The Output Data Address is the starting

location in user V-memory where the
analog output data values will be placed
by ladder code or external device,, one
location for each output channel

enabled.

Since this logic only executes on the first
scan, this IBox cannot have any input

logic.

ANLGOUT Parameters

IB-461

ol Py e
Analog Qutput Module Pointer Setup
ANLGOUT
Base # (K0-Local) [k
Slotz [k
Mumber of Output Channels |K1
Qutput Data Format (0-BCD 1-BIM) |KD
Output Data Address [wan0

e Base # (KO-Local): must be 0 for DL05 PLC
* Slot #: specifies the single PLC option slot that is occupied by the module

* Number of Output Channels: specifies the number of analog output channels that will be used

* Output Data Format (0-BCD 1-BIN): specifies the format of the analog output data (BCD or

Binary)

* Output Data Address: specifies the starting V-memory location that will be used to source the

analog output data

Parameter DL05 Range
Base # (KO-Local) ....................... K KO (local base only)
Slot# .o K K1
Number of Output Channels ............... K K1-8
Output Data Format (0-BCD 1-BIN). ......... K BCD: KO0; Binary: K1
Output Data Address ..................... V See DL05 V-memory map - Data Words
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ANLGOUT Example

In the following example, the ANLGOUT instruction is used to setup the pointer method
for an analog output module that is installed in option slot 3. Two output channels are
enabled and the analog data will be read from V2100 - V2101 in BCD format.

AN

No permissive contact or input logic is
used with this instruction

Analog Output Module Pointer Setup

ARLGOUT |B-461
Base # (K0-Local k0
Slot# k3
mMumber of Qutput Channels f 2
ioutput Data Format (0-BCD 1-BIM) k0
Cutput Data Address Y2100
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H
Analog Scale 12 Bit BCD to BCD (ANSCL) (IB-423)

Analog Scale 12 Bit BCD to BCD scales a 12 bit BCD analog value (0-4095 BCD) into

DS5 | Used | BCD engineering units. You specify the engineering unit high value (when raw is 4095), and

HPP | N/A |the engineering low value (when raw is 0), and the output V memory address you want the to
place the scaled engineering unit value. The
engineering units are generated as BCD and can FAEAF _ @
be the full range of 0 to 9999 (see ANSCLB - Analog Scale 12 Bit BCD to BCD
Analog Scale 12 Bit Binary to Binary if your raw | #MSCL IB-423
units are in Binary format). Raw (0-4095 BCD)  [TAD |
Note that this [Box only works with unipolar Elgh;ngmeermg :EE :

n unsigned raw values. It does NOT work with v EngIneeng

bipolar or sign plus magnitude raw values. et (252) | |

ANSCL Parameters

* Raw (0-4095 BCD): specifies the V-memory location of the unipolar unsigned raw 0-4095
unscaled value

* High Engineering: specifies the high engineering value when the raw input is 4095
* Low Engineering: specifies the low engineering value when the raw input is 0

* Engineering (BCD): specifies the V-memory location where the scaled engineering BCD value will

be placed
Parameter DLO05 Range
Raw (0-4095BCD) ..........cooven... V,P See DLO5 V-memory map - Data Words
High Engineering . ....................... K K0-9999
Low Engineering ........................ K K0-9999
Engineering (BCD). . ..............oil. .. V,P See DLO5 V-memory map - Data Words
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ANSCL Example

In the following example, the ANSCL instruction is used to scale a raw value (0-4095 BCD)
that is in V2000. The engineering scaling range is set 0-100 (low engineering value - high
engineering value). The scaled value will be placed in V2100 in BCD format.

120 Analog Scale 12 Bit BCD to BCD

[T AMSCL IB-423
Faw (0-4095 BCDD V2000
High Engineering k100
Low Engineering k0
Endineering (BCD) Y2100
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n
Analog Scale 12 Bit Binary to Binary (ANSCLB) (IB-403)
Analog Scale 12 Bit Binary to Binary scales a 12 bit binary analog value (0-4095 decimal)
DS5 | Used |into binary (decimal) engineering units. You specify the engineering unit high value (when
hPP | WA |raw is 4095), and the engineering low value (when raw is 0), and the output V memory
address you want to place the scaled engineering unit value. The engineering units are
generated as binary and can be the full range of 0 to 65535 (see ANSCL - Analog Scale 12 Bit
BCD to BCD if your raw units are in BCD format).
Note that this [Box only works with unipolar  [Fxrm )
unsigned raw values. It does NOT work with analog Seale 12 Bit Binar o Binary
n bipolar, sign plus magnitude, or signed 2's ANSOLE 5403
complement raw values. -
Raw (12 hithinaryy  [TAD |
High Engineering [0 |
Low Engineering [k |
Engineeting fhinarg  [TAD |

ANSCLB Parameters

* Raw (12 bit binary): specifies the V-memory location of the unipolar unsigned raw decimal
unscaled value (12 bit binary = 0-4095 decimal)

* High Engineering; specifies the high engineering value when the raw input is 4095 decimal
* Low Engineering: specifies the low engineering value when the raw input is 0 decimal

* Engineering (binary): specifies the V-memory location where the scaled engineering decimal value

will be placed
Parameter DL05 Range
Raw (12 bit binary) .................... VP See DL05 V-memory map - Data Words
High Engineering . ....................... K K0-65535
Low Engineering ........................ K K0-65535
Engineering (binary) .................... VP See DL05 V-memory map - Data Words
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i

ANSCLB Example

In the following example, the ANSCLB instruction is used to scale a raw value (0-4095
binary) that is in V2000. The engineering scaling range is set 0-1000 (low engineering value -
high engineering value). The scaled value will be placed in V2100 in binary format.

?1 E'IJ Analog Scale 12 Bit Binary to Binary

| ANSCLE |B-403
Raw (12 hit hinang V2000
High Engineering k1000
Low Engineering K0
Engineering (hinary V2100
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H
Filter Over Time - BCD (FILTER) (IB-422)
Filter Over Time BCD will perform a first-order filter on the Raw Data on a defined time
DS5 | Used |1 terval. The equation is:
HPP | N/A
New = Old + [(Raw - Old) / FDC] where, VIS 5}
New: New Filtered Value Filter Over Time - BCD
) FILTER IB-422
Old: Old Filtered Value e P T i |
FDC: Filter Divisor Constant Filter Freg Time (0.01 sec) [0 |
Raw: Raw Darta Raw Data (BCD) [TA0 |
) o ] ) ] Filter Diwigor (1-100) [K1 |
The Filter Divisor Constant is an integer in the | Eiporadvaue @en) 70 |
range K1 to K100, such that if it equaled K1

then no filtering would be done.

The rate at which the calculation is performed is specified by time in hundredths of a second
(0.01 seconds) as the Filter Freq Time parameter. Note that this Timer instruction is
embedded in the IBox and must NOT be used anywhere else in your program. Power flow
controls whether the calculation is enabled. If it is disabled, the Filter Value is not updated.
On the first scan from Program to Run mode, the Filter Value is initialized to 0 to give the
calculation a consistent starting point.

FILTER Parameters
* Filter Frequency Timer: specifies the Timer (T) number which is used by the Filter instruction
* Filter Frequency Time (0.01sec): specifies the rate at which the calculation is performed
* Raw Data (BCD): specifies the V-memory location of the raw unfiltered BCD value

* Filter Divisor (1-100): this constant used to control the filtering effect. A larger value will increase
the smoothing effect of the filter. A value of 1 results with no filtering.

* Filtered Value (BCD): specifies the V-memory location where the filtered BCD value will be placed

Parameter DLO05 Range
Filter Frequency Timer ................... T T0-177
Filter Frequency Time (0.0 sec) ........... K K0-9999
Raw Data (BCD) ........................ V See DLO5 V-memory map - Data Words
Filter Divisor (1-100) ..................... K K1-100
Filtered Value (BCD) ..................... V See DLO5 V-memory map - Data Words
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|

FILTER Example
In the following example, the Filter instruction is used to filter a BCD value that is in V2000.
Timer(TO) is set to 0.5 sec, the rate at which the filter calculation will be performed. The
filter constant is set to 2. A larger value will increase the smoothing effect of the filter. A value
of 1 results with no filtering. The filtered value will be placed in V2100.

100 Filter Qver Time - BCD

I FILTER B-422
Filter Freg Timer TN
Filter Freg Time (0.01 sec) ka0
Raw Data (BCD) Y2000
Filter Divizar {1-100) k2
Filtered Yfalue (BCD) Y2100
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H
Filter Over Time - Binary (FILTERB) (IB-402)
Filter Over Time in Binary (decimal) will perform a first-order filter on the Raw Data on a
DS5 | Usea | defined time interval. The equation is:
HPP | N/A | New = Old + [(Raw - Old) / FDC] where 7R 5
New: New Filtered Value Filter Over Tirme - Binary
) FILTERE IB-402
Old: Old Filtered Value Filter Freq Timer i |
FDC: Filter Divisor Constant Filter Freq Time (0.01 sec)  [KD |
Raw Data (Binany) [TA0 |
Raw: Raw Darta Filter Divisor (1-100) [K1 |
The Filter Divisor Constant is an integer in the | Filtered Value (Binary) [T20 |

range K1 to K100, such that if it equaled K1
then no filtering would be done.

The rate at which the calculation is performed is specified by time in hundredths of a second
(0.01 seconds) as the Filter Freq Time parameter. Note that this Timer instruction is
embedded in the IBox and must NOT be used anywhere else in your program. Power flow
controls whether the calculation is enabled. If it is disabled, the Filter Value is not updated.
On the first scan from Program to Run mode, the Filter Value is initialized to 0 to give the
calculation a consistent starting point.

FILTERB Parameters
* Filter Frequency Timer: specifies the Timer (T) number which is used by the Filter instruction
* Filter Frequency Time (0.01sec): specifies the rate at which the calculation is performed
* Raw Data (Binary): specifies the V-memory location of the raw unfiltered binary (decimal) value

* Filter Divisor (1-100): this constant used to control the filtering effect. A larger value will increase
the smoothing effect of the filter. A value of 1 results with no filtering.

* Filtered Value (Binary): specifies the V-memory location where the filtered binary (decimal) value

will be placed
Parameter DLO05 Range
Filter Frequency Timer ................... T T0-177
Filter Frequency Time (0.0 sec) ........... K K0-9999
Raw Data (Binary) ....................... V See DLO05 V-memory map - Data Words
Filter Divisor (1-100) ..................... K K1-100
Filtered Value (Binary) .................... V See DL05 V-memory map - Data Words
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FILTERB Example

In the following example, the FILTERB instruction is used to filter a binary value that is in
V2000. Timer(T1) is set to 0.5 sec, the rate at which the filter calculation will be performed.
The filter constant is set to 3. A larger value will increase the smoothing effect of the filter. A
value of 1 results with no filtering. The filtered value will be placed in V2100.

SP1

i Filter Over Time - Binary

I FILTERH IB-402
Filter Freg Timer T1
Filter Fregq Time (0.01 sec) kan
Raw Data (Binard w2000
Filter Divisar (1-100) k3
Filtered “alue (Binand w2100
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H
Hi/Low Alarm - BCD (HILOAL) (IB-421)

Hi/Low Alarm - BCD monitors a BCD value V memory location and sets four possible alarm

DS5 | Used | states, High-High, High, Low, and Low-Low whenever the IBox has power flow. You enter

HPP | NA | the alarm thresholds as constant K BCD values (K0-K9999) and/or BCD value V memory
locations.
You must ensure that threshold limits are valid, Sl . e
that is HH >= H > L >= LL. Note that when the Hill o Alarm - BCD

. . .. . HILOAL 1B-421
ngh-ng}.l or Low-Low alarm c<?nd1t10n is true, Manitoring Value (8CD)  [TAD |
that the High and Low alarms will also be set, T [70 |
n respectively. This means you may use the same High-High Alarm [co |

threshold limit and same alarm bit for the High- High Limit [TAD |
High and the High alarms in case you only need High Alarm [0 |
one "High" alarm. Also note that the boundary Lo Limit [0 |
conditions are inclusive. That is, if the Low tzmjﬁimn :'(I?;ED :
boundary is K50, and the Low-Low boundary is L v Lo Alarr [co |

K10, and if the Monitoring Value equals 10, then
the Low Alarm AND the Low-Low alarm will both be ON. If there is no power flow to the
[Box, then all alarm bits will be turned off regardless of the value of the Monitoring Value
parameter.

HILOAL Parameters
* Monitoring Value (BCD): specifies the V-memory location of the BCD value to be monitored
* High-High Limit: V-memory location or constant specifies the high-high alarm limit
* High-High Alarm: On when the high-high limit is reached
* High Limit: V-memory location or constant specifies the high alarm limit
* High Alarm: On when the high limit is reached
* Low Limit: V-memory location or constant specifies the low alarm limit
* Low Alarm: On when the low limict is reached
* Low-Low Limit: V-memory location or constant specifies the low-low alarm limit

¢ Low-Low Alarm: On when the low-low limit is reached

Parameter DL05 Range

Monitoring Value (BCD) .................. V See DL05 V-memory map - Data Words
High-High Limit ....................... V, K K0-9999; or see DLO5 V-memory map - Data Words
High-High Alarm ........... X, Y, C, GX,GY, B See DL05 V-memory map

High Limit ........................... V, K K0-9999; or see DLO5 V-memory map - Data Words
High Alarm................ X, Y, C, GX,GY, B See DL05 V-memory map

Low Limit ........................... V, K K0-9999; or see DLO5 V-memory map - Data Words
Low Alarm ................ X, Y, C, GX,GY,B See DL05 V-memory map

Low-Low Limit ....................... V, K K0-9999; or see DLO5 V-memory map - Data Words
Low-Low Alarm............. X, Y, C, GX,GY, B See DL05 V-memory map
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HILOAL Example

In the following example, the HILOAL instruction is used to monitor a BCD value that is in
V2000. If the value in V2000 meets/exceeds the high limit of K900, C101 will turn on. If the
value continues to increase to meet/exceed the high-high limit, C100 will turn on. Both bits
would be on in this case. The high and high-high limits and alarms can be set to the same
value if one “high” limit or alarm is desired to be used.

If the value in V2000 meets or falls below the low limit of K200, C102 will turn on. If the
value continues to decrease to meet or fall below the low-low limit of K100, C103 will turn
on. Both bits would be on in this case. The low and low-low limits and alarms can be set to

the same value if one “low” limit or alarm is desired to be used. E

ISP1| HifLowy Alarm - BCD

| HILOAL IB-421
Maonitoring Walue (BCON Y2000
High-High Limit k1000
High-High Alarm 100
High Lirmnit k4800
High Alarm 101
Loy Lirnit k200
Low Alarm 102
Lotw-Lonwy Lirmit k100
Low-Lowe Alarm 103
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Hi/Low Alarm - Binary (HILOALB) (IB-401)

DS5

Used

HPP

N/A
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Hi/Low Alarm - Binary monitors a binary (decimal) V memory location and sets four
possible alarm states, High-High, High, Low, and Low-Low whenever the IBox has power
flow. You enter the alarm thresholds as constant K decimal values (K0-K65535) and/or binary
(decimal) V memory locations.

il PR @
You must ensure that threshold limits are valid, HifLow Alarm - Binary
that is HH >= H > L >= LL. Note that when the | HiLoaLB |B-4 01
High-High or Low-Low alarm condition is true, | Monitoring value (Binarg  [TAD |
that the High and Low alarms will also be set, High-High Limit [TA0 |
respectively. This means you may use the same High-High Alarm [ |
threshold limit and same alarm bit for the High- | HighLimit [TA0 |
High and the High alarms in case you only need | HidhAlam [co |
one "High" alarm. Also note that the boundary | -*%Hm! [T40 |
.. i ) . Low Alarm [co |
conditions are inclusive. That is, if the Low Lo Lo Limi 0 |
. . Oiy'= L 0% LTI
boundary is K50, and the Low-Low boundary is
. S Lovww-Low Alarrm [co |
K10, and if the Monitoring Value equals 10,

then the Low Alarm AND the Low-Low alarm will both be ON. If there is no power flow to
the IBox, then all alarm bits will be turned off regardless of the value of the Monitoring Value
parameter.

HILOALB Parameters
* Monitoring Value (Binary): specifies the V-memory location of the Binary value to be monitored
* High-High Limit: V-memory location or constant specifies the high-high alarm limit
* High-High Alarm: On when the high-high limit is reached
* High Limit: V-memory location or constant specifies the high alarm limit
* High Alarm: On when the high limit is reached
* Low Limit: V-memory location or constant specifies the low alarm limit
* Low Alarm: On when the low limit is reached
* Low-Low Limit: V-memory location or constant specifies the low-low alarm limit

¢ Low-Low Alarm: On when the low-low limit is reached

Parameter DL05 Range

Monitoring Value (Binary) ................ V See DL0O5 V-memory map - Data Words
High-High Limit . ...................... V, K K0-65535; or see DL05 V-memory map - Data Words
High-High Alarm ........... XY, C, GX,GY, B See DLO5 V-memory map

HighLimit ........................... V, K K0-65535; or see DLO5 V-memory map - Data Words
High Alarm................ X, Y, G, GX,GY, B See DLO5 V-memory map

LowLimit ........ ... ... ... .. ..... V, K K0-65535; or see DLO5 V-memory map - Data Words
Low Alarm ................ X, Y, G, GX,GY,B See DLO5 V-memory map

Low-Low Limit ....................... V, K K0-65535; or see DLO5 V-memory map - Data Words
Low-Low Alarm............. X, Y, G, GX,GY, B See DLO5 V-memory map
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HILOALB Example

In the following example, the HILOALB instruction is used to monitor a binary value that is
in V2000. If the value in V2000 meets/exceeds the high limit of the binary value in V2011,
C101 will turn on. If the value continues to increase to meet/exceed the high-high limit value
in V2010, C100 will turn on. Both bits would be on in this case. The high and high-high
limits and alarms can be set to the same V-memory location/value if one “high” limit or alarm
is desired to be used.

If the value in V2000 meets or falls below the low limit of the binary value in V2012, C102

will turn on. If the value continues to decrease to meet or fall below the low-low limit in

V2013, C103 will turn on. Both bits would be on in this case. The low and low-low limits

and alarms can be set to the same V-memory location/value if one “low” limit or alarm is E
desired to be used.

| HifLowe Alarm - Binary

[ HILOALB IB-401
mMonitaring Walue (Binand Y2000
High-High Limit Y2010
High-High Alarm 100
Hiih Litnit V2011
Hich Alarm 101
Lot Lirmit W02
Lowe Alarm 102
L=l o Lirmit Y2013
Lotw-L o Alarm 103
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n
Off Delay Timer (OFFDTMR) (IB-302)

Off Delay Timer will delay the "turning off" of the Output parameter by the specified Off

DS5 | Used | Delay Time (in hundredths of a second) based on the power flow into the IBox. Once the

HPP | N/A | IBox receives power, the Output bit will turn on immediately. When the power flow to the
[Box turns off, the Output bit WILL REMAIN ON for the specified amount of time (in
hundredths of a second). Once the Off Delay
Time has expired, the output will turn Off. If ixl=) _ °
the power flow to the IBox comes back on CUDEE U=
BEFORE the Off Delay Time, then the timer OFFDTMR IB-302
is RESET and the Output will remain On - so | MerMumber [0 |
you must continuously have NO power flow to | ©TDelarTime {0.01 sec) [TA0 |
the IBox for AT LEAST the specified Off Output [c0 |

Delay Time before the Output will turn Off.

This IBox utilizes a Timer resource (TMREF), which cannot be used anywhere else in your
program.

OFFDTMR Parameters
* Timer Number: specifies the Timer(TMRF) number which is used by the OFFDTMR instruction

* Off Delay Time (0.01sec): specifies how long the Output will remain on once power flow to the
Ibox is removed

* Output: specifies the output that will be delayed “turning off” by the Off Delay Time.

Parameter DLO05 Range
Timer Number ......................... T T0-177
Off Delay Time ........................ KV K0-9999; See DL05 V-memory map - Data Words
Output.................... X, Y, G, GX,GY, B See DL05 V-memory map
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OFFDTMR Example

In the following example, the OFFDTMR instruction is used to delay the “turning off”of
output C20. Timer 2 (T2) is set to 5 seconds, the “off-delay” period.

When C100 turns on, C20 turns on and will remain on while C100 is on. When C100 turns
off, C20 will remain for the specified Off Delay Time (5s), and then turn off.

?1':'? Off Delay Timer

| CFFOTMR IB-302
Timer Kumber T2
Off Delay Time (0.01 sec) kA00
Cutput 20

Example timing diagram

cioo [ ] ] [ ]

‘ 5S€CE‘ ‘ 5 sec ‘

co | |
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On Delay Timer (ONDTMR) (IB-301)

DS5

Used

HPP

N/A

On Delay Timer will delay the "turning on" of the Output parameter by the specified
amount of time (in hundredths of a second) based on the power flow into the IBox. Once the
IBox loses power, the Output is turned off immediately. If the power flow turns off BEFORE
the On Delay Time, then the timer is RESET and the Output is never turned on, so you
must have continuous power flow to the [Box for at least the specified On Delay Time before

the Output turns On.
p R 5]

on Delay Timer

This IBox utilizes a Timer resource
(TMREF), which cannot be used anywhere

. ONOTMR |B-201

else in your program. S —— i |
on Delay Tirme (0.01 sec)  [TAD |

Dutput [co |

ONDTMR Parameters
* Timer Number: specifies the Timer(TMRF) number which is used by the ONDTMR instruction

* On Delay Time (0.01sec): specifies how long the Output will remain on once power flow to the
Ibox is removed

* Output: specifies the output that will be delayed “turning on” by the On Delay Time.

Parameter DL05 Range
Timer Number ......................... T T0-177
OnDelayTime ..........coveioinn... KV K0-9999; See DLO5 V-memory map - Data Words
Output.................... X, Y, C, GX,GY, B See DL05 V-memory map
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ONDTMR Example

In the following example, the ONDTMR instruction is used to delay the “turning on” of
output C21. Timer 1 (T1) is set to 2 seconds, the “on-delay” period.

When C101 turns on, C21 is delayed turning on by 2 seconds. When C101 turns off, C21
turns off imediately.

?"U? On Delay Timer

1 OMDTME B-201
Titmer Mumkber T
On Delay Time (0.01 sec) K200
Output C21

Example timing diagram

cor __| I . L
&ses N

2t [T [
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n
One Shot (ONESHOT) (IB-303)
One Shot will turn on the given bit output parameter for one scan on an OFF to ON
DS5 | Used | transition of the power flow into the IBox. This [Box is simply a different name for the PD
hep | N/A | Coil (Positive Differential).
MEsE @
ONESHOT Parameters One Shot
* Discrete Output: specifies the output that OMNESHOT IB-303
will be on for one scan Discrete Qutput [ CO0 |
n Parameter DLO05 Range
Discrete Qutput ..................... XY, C See DLO5 V-memory map

ONESHOT Example

In the following example, the ONESHOT instruction is used to turn C100 on for one PLC
scan after CO goes from an off to on transition. The input logic must produce an off to on
transition to execute the One Shot instruction.

‘ ICU One Shat
1 ‘ 1 QOMESHOT IB-303

Discrete Qutput 100

Example timing diagram

co _ | I

‘H‘ Scan time

cio0 []
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Push On / Push Off Circuit (PONOFF) (IB-300)

Push On/Push Off Circuit toggles an output state whenever its input power flow transitions

DS5 [ Used |from off to on. Requires an extra bit parameter for scan-to-scan state information. This extra
HPP | N/A |bit must NOT be used anywhere else in the program. This is also known as a “flip-flop
circuit”.
ol Py P @
PONOFF Parameters Fush OnfPush Off Circuit
* Discrete Input: specifies the input that will FOMOFF |B-300
toggle the specified output Discrete Input [co |
* Discrete Output: specifies the output that will Discrete Qutput  [CO |
be “turned on/off” or toggled
, _ _ Internal State [ |
* Internal State: specifies a work bit that is used
by the instruction
Parameter DL05 Range
Discrete Input . ... X,Y,C,S,T,CT,GX,GY,SP,B,PB See DLO5 V-memory map
Discrete Output .............. X.Y,C,GX,GY,B See DLO5 V-memory map
Internal State . . ..................... XY, C See DLO5 V-memory map
PONOFF Example

In the following example, the PONOEFF instruction is used to control the on and off states of
the output C20 with a single input C10. When C10 is pressed once, C20 turns on. When
C10 is pressed again, C20 turns off. C100 is an internal bit used by the instruction.

Fush OniPush Off Circuit
FOMOFF |B-300
Discrete Input 10
Discrete Output 20
Internal State 100

DLO05 Micro PLC User Manual, 6th Edition I 5-149



Chapter 5: Intelligent Box (IBox) - Memory
u

Move Single Word (MOVEW) (IB-200)

Move Single Word moves (copies) a word to a memory location directly or indirectly via a
DS5 | Used | pointer, either as a HEX constant, from a memory location, or indirectly through a pointer.

HPP | N/A
MOVEW Parameters [ ]| @
* From WORD: specifies the word that will be Move Sinale YWord
moved to another location MOVEW |B-200

* To WORD: specifies the location where the
“From WORD?” will be move to FromWORD |T'ﬂ"D |

n To WORD [TAD |

Parameter DL05 Range
FromWORD ........................ V,PK KO-FFFF; See DLO5 V-memory map - Data Words
TOWORD..........coiii it V,P See DL05 V-memory map - Data Words

MOVEW Example

In the following example, the MOVEW instruction is used to move 16-bits of data from
V2000 to V3000 when C100 turns on.

C|1D|D Move Sinagle Word
1 [ | W Y IB-200
From'WORD 2000
ToWoRD Y3000
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i

Move Double Word (MOVED) (IB-201)

DS5

Used

HPP

N/A

Move Double Word moves (copies) a double word to two consecutive memory locations
directly or indirectly via a pointer, either as a double HEX constant, from a double memory
location, or indirectly through a pointer to a double memory location.

MOVED Parameters SIXIR —
* From DWORD: specifies the double word that mMave Double ¥vord
will be moved to another location MOVED IB-201

* To DWORD: specifies the location where the Fram DWORD  [TAD |
“From DWORD” will be move to

To CWORD [TA0 |
Parameter DLO05 Range
FromDWORD ...................... V,PK KO-FFFFFFFF; See DLO5 V-memory map - Data Words
TODWORD ... V,P See DLO5 V-memory map - Data Words

MOVED Example

In the following example, the MOVED instruction is used to move 32-bits of data from
V2000 and V2001 to V3000 and V3001 when C100 turns on.

Cme Maove Double Word

. mMCYED IB-201
Fram DWWORD W2000- %2001
To DWORD W3000 - 3001
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Math - BCD (MATHBCD) (IB-521)

DS5

Used

HPP

N/A

Math - BCD Format lets you enter complex SI%|R @
mathematical expressions like you would in Visual Basic, Math - BCD

Excel, or C++ to do complex calculations, nesting MATHECD IB-521

parentheses up to 4 levels deep. In addition to + - * /, WORD Result  [TAD |

Expression

you can do Modulo (% aka Remainder), Bit-wise And
(&) Or (]) Xor (*), and some BCD functions - Convert
to BCD (BCD), Convert to Binary (BIN), BCD
Complement (BCDCPL), Convert from Gray Code
(GRAY), Invert Bits (INV), and BCD/HEX to Seven
Segment Display (SEG).

Example: (V2000 + V2001) / (V2003 - K100)) * GRAY(V3000 & KO0O1F)

Every V-memory reference MUST be to a single word BCD formatted value. Intermediate
results can go up to 32 bit values, but as long as the final result fits in a 16 bit BCD word, the
calculation is valid. Typical example of this is scaling using multiply then divide, (V2000 *
K1000) / K4095. The multiply term most likely will exceed 9999 but fits within 32 bits. The
divide operation will divide 4095 into the 32-bit accumulator, yielding a result that will
always fit in 16 bits.

You can reference binary V-memory values by using the BCD conversion function ona V
memory location but NOT an expression. That is BCD(V2000) is okay and will convert
V2000 from Binary to BCD, but BCD(V2000 + V3000) will add V2000 as BCD, to V3000
as BCD, then interpret the result as Binary and convert it to BCD - NOT GOOD.

Also, the final result is a 16 bit BCD number and so you could do BIN around the entire
operation to store the result as Binary.

MATHBCD Parameters

* WORD Result: specifies the location where the BCD result of the mathematical expression will be
placed (result must fit into 16 bit single V-memory location)

* Expression: specifies the mathematical expression to be executed and the result is stored in specified
WORD Result. Each V-memory location used in the expression must be in BCD format.

Parameter DLO05 Range
WORDResult .......................... V See DLO5 V-memory map - Data Words
Expression ........ ... Text
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|

MATHBCD Example

In the following example, the MATHBCD instruction is used to calculate the math
expression which multiplies the BCD value in V1200 by 1000 then divides by 4095 and
loads the resulting value in V2000.

Math - BCD

1 MATHECD IB-521
WORD Result Y2000
Expression 01200 E10000 7 k4095
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Math - Binary (MATHBIN) (IB-501)

Math - Binary Format lets you enter complex

DS | Used | mathematical expressions like you would in Visual Basic, [MIXI= ®

HPP | N/A | Excel, or C++ to do complex calculations, nesting Math - Binary
parentheses up to 4 levels deep. In addition to + - * /, CALE 18310
you can do Modulo (% aka Remainder), Shift Right WORD Result  [TAD |

(>>) and Shift Left (<<), Bit-wise And (&) Or (|) Xor S el
(7), and some binary functions - Convert to BCD
(BCD), Convert to Binary (BIN), Decode Bits
(DECO), Encode Bits (ENCO), Invert Bits (INV),

HEX to Seven Segment Display (SEG), and Sum Bits
(SUM).

Example: (V2000 + V2001) / (V2003 - K10)) * SUM(V3000 & KO001F)

Every V-memory reference MUST be to a single word binary formatted value. Intermediate
results can go up to 32 bit values, but as long as the final result fits in a 16 bit binary word,
the calculation is valid. Typical example of this is scaling using multiply then divide, (V2000 *
K1000) / K4095. The multiply term most likely will exceed 65535 but fits within 32 bits.
The divide operation will divide 4095 into the 32-bit accumulator, yielding a result that will
always fit in 16 bits.

You can reference BCD V memory values by using the BIN conversion function on a V-
memory location but NOT an expression. That is, BIN(V2000) is okay and will convert
V2000 from BCD to Binary, but BIN(V2000 + V3000) will add V2000 as Binary, to V3000
as Binary, then interpret the result as BCD and convert it to Binary - NOT GOOD.

Also, the final result is a 16 bit binary number and so you could do BCD around the entire
operation to store the result as BCD.

MATHBIN Parameters

* WORD Result: specifies the location where the binary result of the mathematical expression will be
placed (result must fit into 16 bit single V-memory location)

* Expression: specifies the mathematical expression to be executed and the result is stored in specified
WORD Result. Each V-memory location used in the expression must be in binary format.

Parameter DL05 Range
WORDResult .......................... v See DL05 V-memory map - Data Words
Expression ............ . Text
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MATHBIN Example

In the following example, the MATHBIN instruction is used to calculate the math expression

which multiplies the Binary value in V1200 by 1000 then divides by 4095 and loads the

resulting value in V2000.

MATHBIM

Math - Binary

WORD Result
Expression 01200 * K10000 f K4095

[B-401
V2000
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[

Square BCD (SQUARE) (IB-523)
Square BCD squares the given 4-digit WORD BCD number and writes it in as an 8-digit
DS5 | Used | DWORD BCD result.

HPP | N/A
SQUARE Parameters NiESEE @
* Value (WORD BCD): specifies the BCD Word Square BCD
or constant that will be squared SOUARE |B-523

* Result (DWORD BCD): specifies the location Yalue MWORD BCD) [TAO |
where the squared DWORD BCD value will be | Result (DWORD BCDY  [v400 |

Parameter DLO05 Range
Value (WORDBCD) .................. V,PK K0-9999 ; See DL0O5 V-memory map - Data Words
Result (DWORDBCD) ............coovttt v See DLO5 V-memory map - Data Words

SQUARE Example
In the following example, the SQUARE instruction is used to square the 4-digit BCD value
in V2000 and store the 8-digit double word BCD result in V3000 and V3001

Sguare BCD

1 SAUARE IB-523
Value (WORD BCD) Y2000
Result (DWORD BCD) V2000 - V3001
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Square Binary (SQUAREB) (IB-503)
Square Binary squares the given 16-bit WORD Binary number and writes it as a 32-bit

DS5 | Used | DWORD Binary result.
HPP | N/A
SQUAREB Parameters J[x[= @
* Value (WORD Binary): specifies the binary Square Binary
Word or constant that will be squared SaUARER |B-503
* Result (DWORD Binary): specifies the Yalue (WORD binam) [TAD |
location where the squared DWORD binary Result (DWORD hinary)  [v400 |
value will be placed
Parameter DLO05 Range
Value (WORD Binary) ................ V.PK K0-65535; See DL05 V-memory map - Data Words
Result (DWORD Binary) .................. V See DL05 V-memory map - Data Words
SQUAREB Example

In the following example, the SQUAREB instruction is used to square the single word Binary

value in V2000 and store the 8-digit double word Binary result in V3000 and V3001.

Snuare Binary

SaUARER
Yalue WORD hinand
Result {OWORD binany)

IB-503
Y2000
V3000 - V3001
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Sum BCD Numbers (SUMBCD) (IB-522)
Sum BCD Numbers sums up a list of consecutive 4-digit WORD BCD numbers into an 8-

DS5

Used | digit DWORD BCD result.

HPP

VA 1 You specify the group's starting and ending  [FTxT= )
V- memory afldresses' (inclgsive). When T T
enabled, this instruction will add up all the
. sSUMBCD |1B-522
numbers in the group (so you may want to
1 ) < . Start Address [v400 |
place a differential contact driving the _ _
enable) End Addr {inclusive) [v400 |
Result (OWORD BCD w400
SUMBCD could be used as the first part of { )| |
calculating an average.
SUMBCD Parameters
* Start Address: specifies the starting address of a block of V-memory location values to be added
together (BCD)
* End Addr (inclusive): specifies the ending address of a block of V-memory location values to be
added together (BCD)
* Result (DWORD BCD): specifies the location where the sum of the block of V-memory BCD
values will be placed
Parameter DLO05 Range
Start Address ...l v See DLO5 V-memory map - Data Words
End Address (inclusive) .................. v See DLOS V-memory map - Data Words
Result (DWORDBCD) ...ttt v See DLO5 V-memory map - Data Words
SUMBCD Example
In the following example, the SUMBCD instruction is used to total the sum of all BCD
values in words V2000 thru V2007 and store the resulting 8-digit double word BCD value in
V3000 and V3001.
Sum BCD MNumbers
1 SUMBCD IB-522
Start Address w2000
End Addr {inclusive) V2007

Result (CWORD BZD) V3000 - w300
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Sum Binary Numbers (SUMBIN) (IB-502)

Sum Binary Numbers sums up a list of consecutive 16-bit WORD Binary numbers into a 32-

DS5

Used

HPP

N/A

bit DWORD binary result.

You specify the group's starting and ending
V- memory addresses (inclusive). When
enabled, this instruction will add up all the
numbers in the group (so you may want to
place a differential contact driving the

enable).
SUMBIN could be used as the first part of

calculating an average.

SUMBIN Parameters

NIESE: ]
Sum Binary Mumbers

SUMBIN |B-502

Start Address [v400 |

End Addr finclugive) [wann |

Result (CYWORD binary  [v400 |

* Start Address: specifies the starting address of a block of V-memory location values to be added

together (Binary)

* End Addr (inclusive): specifies the ending address of a block of V-memory location values to be

added together (Binary)

* Result (DWORD Binary): specifies the location where the sum of the block of V-memory binary

values will be placed

Parameter DL05 Range
Start Address ... ... V See DLO5 V-memory map - Data Words
End Address (inclusive) .................. V See DLO5 V-memory map - Data Words
Result (DWORD Binary) .................. \Y See DLO5 V-memory map - Data Words

SUMBIN Example

In the following example, the SUMBIN instruction is used to total the sum of all Binary
values in words V2000 thru V2007 and store the resulting 8-digit double word Binary value

in V3000 and V3001.

Sum Binary Mumbers

SURBIM [B-502
Start Address W2000
End Addr {inclusive) Y2007

Result (WORD binarg Y3000 - Y3001
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ECOM100 Configuration (ECOM100) (IB-710)

DS5

Used

HPP

N/A

ECOM100 Configuration defines all the common information for one specific ECOM100
module which is used by the other ECOM100 IBoxes; for example, ECRX - ECOM100
Network Read , ECEMAIL - ECOM100 Send EMail, ECIPSUP - ECOM100 IP Setup, etc.

You MUST have the ECOM100

Configuration IBox at the top of your S |%] R -
ladder/stage program with any other ECOM100 Config

configuration IBoxes. The Message Buffer ECOM100 IB-710

parameter specifies the starting address of a ECOMI00# KO |
65 WORD buffer. This is 101 Octal Slot k1 |
addresses (e.g. V1400 thru V1500). Status [v400 |
If you have more than one ECOM100 in Workspace [v400 |
your PLC, you must have a different Msg Buffer (65 WORDs)  [v400 |

ECOM100 Configuration IBox for EACH
ECOM100 module in your system that utilizes any ECOM IBox instructions.

The Workspace and Status parameters and the entire Message Buffer are internal, private
registers used by the ECOM100 Configuration IBox and MUST BE UNIQUE in this one
instruction and MUST NOT be used anywhere else in your program.

In order for MOST ECOM100 IBoxes to function, you must turn ON dip switch 7 on the
ECOM100 circuit board. You can keep dip switch 7 off if you are ONLY using ECOM100
Network Read and Write IBoxes (ECRX, ECWX).

ECOM100 Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Slot: specifies the option slot the module occupies
* Status: specifies a V-memory location that will be used by the instruction
* Workspace: specifies a V-memory location that will be used by the instruction

* Msg Bulffer: specifies the starting address of a 65 word buffer that will be used by the module for

configuration
Parameter DL05 Range
ECOMI00# ..., K K0-255
Slot ... K K1-4
Status ... V See DL05 V-memory map - Data Words
Workspace ................ il V See DL05 V-memory map - Data Words
Msg Buffer (65 words used) ............... V See DL05 V-memory map - Data Words
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ECOM100 Example

The ECOM100 Config IBox coordinates all of the interaction with other ECOM100 based
[Boxes (ECxxxx). You must have an ECOM100 Config IBox for each ECOM100 module in

your system. Configuration IBoxes must be at the top of your program and must execute

every scan.

This IBox defines ECOM100# KO to be in slot 3. Any ECOM100 IBoxes that need to
reference this specific module (such as ECEMAIL, ECRX, ...) would enter KO for their

ECOM100# parameter.

The Status register is for reporting any completion or error information to other ECOM100

[Boxes. This V memory register must not be used anywhere else in the entire program.

The Workspace register is used to maintain state information about the ECOM100, along
with proper sharing and interlocking with the other ECOM100 IBoxes in the program. This

V memory register must not be used anywhere else in the entire program.

The Message Buffer of 65 words (130 bytes) is a common pool of memory that is used by

other ECOM100 IBoxes (such as ECEMAIL). This way, you can have a bunch of

ECEMAIL IBoxes, but only need 1 common buffer for generating and sending each EMail.

These V memory registers must not be used anywhere else in your entire program.

ECOM100 Config

1 ECOM100
ECOMi0n#
Slat

Status
Workspace

IB-710
k0
k3

Y1501

W1502

Msg Buffer (65 WORDs) Y1400 -%1500
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ECOM100 Disable DHCP (ECDHCPD) (IB-736)

DS5

Used

HPP

N/A

ECOM100 Disable DHCP will setup the ECOM100 to use its internal TCP/IP settings on a
leading edge transition to the IBox. To configure the ECOM100's TCP/IP settings manually,
use the NetEdit3 utility, or you can do it

programmatically from your PLC program using [«]x[=& (&)
the ECOM100 IP Setup (ECIPSUP), or the .

individual ECOM100 IBoses: ECOM Write IP ECOMTON Disahle DHCR
Address (ECWRIP), ECOM Wrrite Gateway BEERIERD J2-5819
Address (ECWRGWA), and ECOM100 Wirite ECOM100%  [KD

|
Subnet Mask (ECWRSNM). Workspace (V400 |
The Workspace parameter is an internal, private Success [E0 |
register used by this IBox and MUST BE Errar [ |
UNIQUE in this one instruction and MUST Error Code  [v400 |

NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn on once the command is complete. If there
is an error, the Error Code parameter will report an ECOM100 error code (less than 100), or
a PLC logic error (greater than 1000).

The "Disable DHCP" setting is stored in Flash-ROM in the ECOM100 and the execution of
this IBox will disable the ECOM100 module for at least a half second until it writes the
Flash-ROM. Therefore, it is HHGHLY RECOMMENDED that you only execute this IBox
ONCE, on first scan. Since it requires a LEADING edge to execute, use a NORMALLY
CLOSED SP0 (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 [Box to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECDHCPD Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the request is completed successfully
* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

Parameter DL05 Range
ECOM100# ........ ... ... i ... K K0-255
Workspace ................. il V See DLO5 V-memory map - Data Words
Success ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ............. ... Ll V See DLO5 V-memory map - Data Words
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ECDHCPD Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOMI00 Config E
1 ECOM1 00 IB-710

ECOMI003# k0
Slot K1
Status w400
Warkspace w401

Msg Buffer (65 WORDs) W40 - wa0z2

Rung 2: On the 2nd scan, disable DHCP in the ECOM100. DHCP is the same protocol
used by PCs for using a DHCP Server to automatically assign the ECOM100's IP Address,
Gateway Address, and Subnet Mask. Typically disabling DHCP is done by assigning a hard-
coded IP Address either in NetEdit or using one of the ECOM100 IP Setup IBoxes, but this
[Box allows you to disable DHCP in the ECOM100 using your ladder program. The
ECDHCPD is leading edge triggered, not power-flow driven (similar to a counter input leg).
The command to disable DHCP will be sent to the ECOM100 whenever the power flow
into the IBox goes from OFF to ON. If successful, turn on C100. If there is a failure, turn on
C101. If it fails, you can look at V2000 for the specific error code.

_FirSS;%Ean ECoOmM100 Disable DHCP
ECDHZPD 1B-7 36
2 —F
ECom100 # k0
Workspace Wan3
Success 100
Error 101
Errar Code w2000
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ECOM100 Enable DHCP (ECDHCPE) (IB-735)

DS5

Used

HPP

N/A

ECOM100 Enable DHCP will tell the ECOM100 to obtain its TCP/IP setup from a DHCP

Server on a leading edge transition to the IBox.

The IBox will be successful once the ECOM100 has il Pad =
received its TCP/IP settings from the DHCP server. ECOM100 Enable DHCP

Since it is possible for the DHCP server to be ECDHCPE IB-735

unavailable, a Timeout parameter is provided so the ECcomMion®  [K0 |
IBox can complete, but with an Error (Error Code = Timeout{sec) [K3 |
1004 decimal). Warkspace [400 |
See also the ECOM100 IP Setup (ECIPSUP) IBox 717 | Success o |
to directly setup ALL of the TCP/IP parameters in a Erraor [co |
single instruction - IP Address, Subnet Mask, and Errar Code [v400 |
Gateway Address.

The Workspace parameter is an internal, private register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn on once the command is complete. If there
is an error, the Error Code parameter will report an ECOM100 error code (less than 100), or
a PLC logic error (greater than 1000).

The "Enable DHCP" setting is stored in Flash-ROM in the ECOM100 and the execution of
this IBox will disable the ECOM100 module for at least a half second until it writes the
Flash-ROM. Therefore, it is HHGHLY RECOMMENDED that you only execute this IBox
ONCE, on first scan. Since it requires a LEADING edge to execute, use a NORMALLY
CLOSED SP0 (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 [Box to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECDHCPE Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Timeout(sec): specifies a timeout period so that the instruction may have time to complete
* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

Parameter DLO05 Range
ECOMI00# ..., K K0-255
Timeout (SEC) ..o K K5-127
Workspace ................. il V See DL05 V-memory map - Data Words
SUCCESS . vvveiei i X,Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ... V See DL05 V-memory map - Data Words
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ECDHCPE Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all

ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400

is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOmM100
ECOM100 #
Slot
Status
Warkspace

ECOM100 Config

IB-710
k0
kA

Y400
Y401

M=o Buffer (55 WORDSs) Y402 -va02

Rung 2: On the 2nd scan, enable DHCP in the ECOM100. DHCP is the same protocol
used by PCs for using a DHCP Server to automatically assign the ECOM100's IP Address,
Gateway Address, and Subnet Mask. Typically this is done using NetEdit, but this IBox

allows you to enable DHCP in the ECOM100 using your ladder program. The ECDHCPE

is leading edge triggered, not power-flow driven (similar to a counter input leg). The

commands to enable DHCP will be sent to the ECOM100 whenever the power flow into the

[Box goes from OFF to ON. The ECDHCPE does more than just set the bit to enable
DHCP in the ECOM100, but it then polls the ECOM100 once every second to see if the
ECOM100 has found a DHCP server and has a valid IP Address. Therefore, a timeout
parameter is needed in case the ECOM100 cannot find a DHCP server. If a timeout does

occur, the Error bit will turn on and the error code will be 1005 decimal. The Success bit will

turn on only if the ECOM100 finds a DHCP Server and is assigned a valid IP Address. If

successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at V2000

for the specific error code.

_FirstScan
SP0

2 — =

ECOmM100 Enable DHCP

ECDHCPE 1B-735
ECOM 00 # Ko
Timeout{sec.) k10
Waorkspace Wa03
Success 100
Errar 101
Error Code w2000
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u
ECOM100 Query DHCP Setting (ECDHCPQ) (IB-734)

ECOM100 Query DHCP Setting will determine if DHCP is enabled in the ECOM100 on a

DS5 | Used | leading edge transition to the IBox. The DHCP Enabled bit parameter will be ON if DHCP

HPP | N/A | is enabled, OFF if disabled.
Th§3 Workspace parameter is an internal, private 7150 o
register used by this IBox and MUST BE ECOMIDD Quers DHOP Sett
UNIQUE in this one instruction and MUST NOT HE B
be used anywhere else in your program. ECDHCPG IB-734
Either the Success or Error bit parameter will turn ECOMTO0# (KD |
on once the command is complete. Vel pEre [v400 |
In order for this ECOM100 IBox to function, you SEEBS [co |
must turn ON dip switch 7 on the ECOM100 Error [ |
circuit board. DHCF Enabled GO |

ECDHCPQ Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the instruction is completed successtully
* Error: specifies a bit that will turn on if the instruction is not successfully completed

* DHCP Enabled: specifies a bit that will turn on if the ECOM100’s DHCP is enabled or remain off
if disabled - after instruction query, be sure to check the state of the Success/Error bit state along
with DHCP Enabled bit state to confirm a successful module query

Parameter DLO05 Range
ECOMI00# ....... ..., K K0-255
Workspace ................... . V See DL05 V-memory map - Data Words
SUCCeSS ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map
DHCP Enabled................ X,Y,C,GX,GY,B See DL05 V-memory map
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ECDHCPQ Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all

ECOMI100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx [Boxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400

is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

Rung 2: On the 2nd scan, read whether DHCP is enabled or disabled in the ECOM100 and

ECOMI0O0 Config

ECOM100 1B-710
ECOmM100 # k0
Slot k1
Status w400
Workspace W40

Msg Buffer (65 WORDs) Wa02 - a0z

store it in C5. DHCP is the same protocol used by PCs for using a DHCP Server to

automatically assign the ECOM100's IP Address, Gateway Address, and Subnet Mask. The
ECDHCPQ is leading edge triggered, not power-flow driven (similar to a counter input leg).

The command to read (Query) whether DHCP is enabled or not will be sent to the

ECOM100 whenever the power flow into the IBox goes from OFF to ON. If successful, turn
on C100. If there is a failure, turn on C101.

_Fi;a;%can ECOMI00 Query DHCP Setting
ECDHCPG 1B-734
2 —F
ECOM 00 # k0
Workspace Wans3
Success 100
Errar 101
DHCP Enahbled h
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ECOM100 Send E-mail (ECEMAIL) (IB-711)

DS5

Used

HPP

N/A

ECOM100 Send EMail, on a leading edge transition, will behave as an EMail client and send
an SMTP request to your SMTP Server to send the EMail message to the EMail addresses in
the To: field and also to those listed in the Cc: list hard coded in the ECOM100. It will send

the SMTP request based on the specified ECOM100#, miGE s
which corresponds to a specific unique ECOM100 ECOM100 Send EMail
Configuration (ECOM100) at the top of your program. o
The Body: field supports what the PRINT and VPRINT powepace
instructions support for text and embedded variables, -
allowing you to embed real-time data in your EMail (e.g. e |
"V2000 =" V2000:B). Subject [ |
The Workspace parameter is an internal, private register —

used by this IBox and MUST BE UNIQUE in this one

instruction and MUST NOT be used anywhere else in your
program.
Either the Success or Error bit parameter will turn on once the request is complete. If there is

an error, the Error Code parameter will report an ECOM100 error code (less than 100), an
SMPT protocol error (between 100 and 999), or a PLC logic error (greater than 1000).

Since the ECOM100 is only an EMail Client and requires access to an SMTP Server, you
MUST have the SMTP parameters configured properly in the ECOM100 via the
ECOM100's Home Page and/or the EMail Setup instruction (ECEMSUP). To get to the
ECOM100's Home Page, use your favorite Internet browser and browse to the ECOM100's
IP Address, e.g. http://192.168.12.86

You are limited to approximately 100 characters of message data for the entire instruction,
including the To: Subject: and Body: fields. To save space, the ECOM100 supports a hard
coded list of EMail addresses for the Carbon Copy field (cc:) so that you can configure those
IN the ECOM100, and keep the To: field small (or even empty), to leave more room for the
Subject: and Body: fields.

In order for this ECOM100 [Box to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECEMAIL Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed
* Error Code: specifies the location where the Error Code will be written

* To: specifies an E-mail address that the message will be sent to

* Subject: subject of the e-mail message

* Body: supports what the PRINT and VPRINT instructions support for text and embedded
variables, allowing you to embed real-time data in the EMail message
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Parameter DL05 Range
ECOM100# ... ... ... ... ..., K K0-255
Workspace ... vV See DLO5 V-memory map - Data Words
SUCCeSS ... X.Y,C,GX,GY,B See DLO5 V-memory map
Error ... X.Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ... .. vV See DLO5 V-memory map
T0 . Text
Subject:. ... Text
Body:.......... See PRINT and VPRINT instructions

ECEMAIL Example E

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx [Boxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx [Boxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx [Boxes using this specific ECOM100 module.

ECOMI00 Config

1 ECOM1 00 IB-710
ECOMI00 # KD

Siot K1

Status WwA00

Workspace w401

Wzg Buffer (65 WORDS) Va2 - WA0?2

(example continued on next page)
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ECEMAIL Example (contd)

Rung 2: When a machine goes down, send an email to Joe in maintenance and to the VP

over production showing what machine is down along with the date/time stamp of when it

went down.

The ECEMAIL is leading edge triggered, not power-flow driven (similar to a counter input

leg). An email will be sent whenever the power flow into the IBox goes from OFF to ON.

This helps prevent self inflicted spamming.

If the EMail is sent, turn on C100. If there is a failure, turn on C101. If it fails, you can look

at V2000 for the SMTP error code or other possible error codes.

Machine Diown
z10
2 | |
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ECOM100 Send Email

ECEMAIL IB-711
ECOM100# k0
Workspace Wan3
Sucrcess z10o
Error 101
Error Code w2000
To joeE@acme. com, ¥YREacime.com
Subject mMachine Offline

Body "Machine #'wa010:8 "went offline
at" _time:24 " on" _date:us
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ECOM100 Restore Default E-mail Setup (ECEMRDS) (IB-713)
ECOM100 Restore Default EMail Setup, on a leading edge transition, will restore the

DS5

Used

HPP

N/A

original EMail Setup data stored in the ECOM100 back to the working copy based on the
specified ECOM100#, which corresponds to a specific unique ECOM100 Configuration

(ECOM100) at the top of your program.

When the ECOM100 is first powered up, it copies
the EMail setup data stored in ROM to the working
copy in RAM. You can then modify this working
copy from your program using the ECOM100
EMail Setup (ECEMSUP) IBox. After modifying
the working copy, you can later restore the original
setup data via your program by using this IBox.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE UNIQUE
in this one instruction and MUST NOT be used

anywhere else in your program.

Either the Success or Error bit parameter will turn on once the command is complete. If there
is an error, the Error Code parameter will report an ECOM100 error code (less than 100), or

a PLC logic error (greater than 1000).

<A ]
ECOmM100 Restore Default EMail Setup
ECEMRDS IB-713

ECOMION® KO |
VWiarkspace |40 |
Success [C0 |
|
|

Errar [zo
Errar Code [v400

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the

ECOM100 circuit board.

ECEMRDS Parameters

* ECOM100+4#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

Parameter DLO05 Range
ECOM100# ...... ... K K0-255
Workspace ................. ...l v See DL05 V-memory map - Data Words
SUCCeSS ... X.Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ... v See DL05 V-memory map - Data Words
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ECEMRDS Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Config
1 Ec:Om100 1B-710

ECOMI00#* k0
Slot k1
Status WA00
Workspace Wa0

M=o Buffer (65 WoRDs) Va02 - 502

Rung 2: Whenever an EStop is pushed, ensure that president of the company gets copies of

all EMails being sent.
The ECOM100 EMail Setup IBox allows you to set/change the SMTP EMail settings stored
in the ECOM100.
ECOM100 EMail Setup
EStop Pushed ECEMSUP IB-712
11
2 |
ECOM100 # ]
Workspace Wa03
Success c100
Errar 101
Errar Code Wa0ooo

SMTF Sernver P Addr

Sender Mame

Sender Email

Fart Mumber

Timeout {sec.)

e president@acme.com
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ECEMRDS Example
Rung 3: Once the EStop is pulled out, take the president off the cc: list by restoring the
default EMail setup in the ECOM100.
The ECEMRDS is leading edge triggered, not power-flow driven (similar to a counter input
leg). The ROM based EMail configuration stored in the ECOM100 will be copied over the
"working copy" whenever the power flow into the IBox goes from OFF to ON (the working
copy can be changed by using the ECEMSUP [Box).
If successful, turn on C102. If there is a failure, turn on C103. If it fails, you can look at
V2001 for the specific error code.

ECOM100 Restare Default EmMail Setup

EBTDE’#'S“EU ECEMRDS IB-713
3 H

ECOMIO0# k0

Workspace a4

Success 102

Errar 103

Error Code w2001
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n
ECOM100 E-mail Setup (ECEMSUP) (IB-712)
ECOM100 EMail Setup, on a leading edge transition, will modify the working copy of the
DS5 | Used | EMail setup currently in the ECOM100 based on the specified ECOM100#, which
HPP | N/A | corresponds to a specific unique ECOM100 Configuration (ECOM100) at the top of your
program.
You may pick and choose any or all fields to be LE ECOM100 ENall Setsp °
modified using this instruction. Note that these ECEMSUP IB-712
changes are cumulative: if you execute multiple o
ECOM100 EMail Setup IBoxes, then all of the CH—
n changes are made in the order they are executed. .
Also note that you can restore the original ™ SMTP Server P Addr | |
ECOM100 EMail Setup that is stored in the T senderbame | |
ECOM100 to the working copy by using the  cenaer el : :
ECOM100 Restore Default EMail Setup  Timeout@ec) | |
(ECEMRDS) IBox. e | '

The Workspace parameter is an internal, private register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn on once the command is complete. If there
is an error, the Error Code parameter will report an ECOM100 error code (less than 100), or
a PLC logic error (greater than 1000).

You are limited to approximately 100 characters/bytes of setup data for the entire instruction.
So if needed, you could divide the entire setup across multiple ECEMSUP IBoxes on a field-
by-field basis, for example do the Carbon Copy (cc:) field in one ECEMSUP [Box and the

remaining setup parameters in another.

In order for this ECOM100 [Box to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECEMSUP Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed
* Error Code: specifies the location where the Error Code will be written

* SMTP Server IP Addr: optional parameter that specifies the IP Address of the SMTP Server on the
ECOM100’s network

* Sender Name: optional parameter that specifies the sender name that will appear in the “From:”
field to those who receive the e-mail

* Sender EMail: optional parameter that specifies the sender EMail address that will appear in the
“From:” field to those who receive the e-mail
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ECEMSUP Parameters

* Port Number: optional parameter that specifies the TCP/IP Port Number to send SMTP requests;
usually this does not to be configured (see your network administrator for information on this

setting)

* Timeout (sec): optional parameter that specifies the number of seconds to wait for the SMTP Server

to send the EMail to all the recipients

* Cc: optional parameter that specifies a list of “carbon copy” Email addresses to send all EMails to

Parameter DL05 Range
ECOMI00# ...... ... K K0-255
Workspace ..................... V See DLO5 V-memory map - Data Words
SUCCESS ..o X,Y,C,GX,GY,B See DL0OS V-memory map
Error ... X,Y,C,GX,GY,B See DL0O5 V-memory map
ErrorCode ............... L. V See DLO5 V-memory map - Data Words
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ECEMSUP Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

n ECOM100 Config

1 ECO100 IB-710
ECOMI00 # KD
Slot KA1
Status WaA00
Winrkspace Ya01
g Buffer (55 WORDS) VA2 - V502
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ECEMSUP Example

Rung 2: Whenever an EStop is pushed, ensure that president of the company gets copies of
all EMails being sent. The ECOM100 EMail Setup IBox allows you to set/change the SMTP
EMail settings stored in the ECOM100. The ECEMSUP is leading edge triggered, not
power-flow driven (similar to a counter input leg). At power-up, the ROM based EMail
configuration stored in the ECOM100 is copied to a RAM based "working copy". You can
change this working copy by using the ECEMSUP IBox. To restore the original ROM based
configuration, use the Restore Default EMail Setup ECEMRDS IBox.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at

V2000 for the specific error code.

EStop Pushed
C11
2 ||

ECOM100 EmMail Setup

ECEMSLIP B-712
ECOM1003# k0
Workspace Wan3
Success 100
Error 101
Error Code Y2000

SMTP Server P Addr

Sender Mame

Sender Email

Fort Mumber

Timeout {sec.)

Ce president@acme.com

Rung 3: Once the EStop is pulled out, take the president off the cc: list by restoring the
default EMail setup in the ECOM100.

EStop Pushed
11

3 =1

ECOmM100 Restore Default Email Setup
ECEMREDS IB-713
ECOMIO00# k0
Workspace Wal4
Success c10z2
Errar c103
Errar Caode W2001
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ECOM100 IP Setup (ECIPSUP) (IB-717)

DS5

Used

HPP

N/A
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ECOM100 IP Setup will configure the three TCP/IP parameters in the ECOM100: IP
Address, Subnet Mask, and Gateway Address, on a leading edge transition to the IBox. The
ECOMI100 is specified by the ECOM100#, which corresponds to a specific unique
ECOM100 Configuration (ECOM100) IBox at the top of your program.

The Workspace parameter is an internal, private register [¥IX[=) e
used by this IBox and MUST BE UNIQUE in this one ECOM100 IP Setup
instruction and MUST NOT be used anywhere else in | E<"5“F 717
ECOMI00# [k |
your program. Workspace [w400 |
Either the Success or Error bit parameter will turn on Success [co |
once the command is complete. If there is an error, the | Emor [co |
Error Code parameter will report an ECOM100 error | E"reede [vano .l
code (less than 100), or a PLC logic error (greater than P Address [0 .0.0.0 .l
1000). Subnet Mask [0 .0 .0 .07
GatewayAddress | o . 0 .0 . 0 °

This setup data is stored in Flash-ROM in the
ECOM100 and will disable the ECOM100 module for at least a half second until it writes
the Flash-ROM. Therefore, it is HHGHLY RECOMMENDED that you only execute this
[Box ONCE on first scan. Since it requires a LEADING edge to execute, use a NORMALLY
CLOSED SP0 (NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECIPSUP Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed
* Error Code: specifies the location where the Error Code will be written

o IP Address: specifies the module’s IP Address

* Subnet Mask: specifies the Subnet Mask for the module to use

* Gateway Address: specifies the Gateway Address for the module to use

Parameter DL05 Range
ECOM100# ...... ... K K0-255
Workspace ... V See DL05 V-memory map - Data Words
SUCCESS . X.Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map
ErrorCode ... V See DL05 V-memory map - Data Words
IPAddress ..................... IP Address 0.0.0.1. to 255.255.255.254
Subnet Mask Address ....... IP Address Mask 0.0.0.1. to 255.255.255.254
Gateway Address ................ IP Address 0.0.0.1. to 255.255.255.254
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ECIPSUP Fxample

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx [Boxes using this specific
ECOM100 module.V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Config
ECOm100 IB-710
ECOM100# k0
Slot k1
Status Y400
‘Workspace w401
Msg Buffer (B WWORDS) Wa02 - Wai2

Rung 2: On the 2nd scan, configure all of the TCP/IP parameters in the ECOM100:
IP Address: 192.168. 12.100
Subnet Mask: 255.255. 0. O
Gateway Address: 192.168. 0. 1

The ECIPSUP is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to write the TCP/IP configuration parameters will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at
V2000 for the specific error code.

_FirstScan ECOMT00 IF Setup
!4'55'{, ECIPSUP IB-717
[
ECOMI00# k0
Workspace Wala
Success 100
Error 101
Errar Code W2000
IF Address 19216812100
Subnet Mask 28525500
Gatewsay Address 1892168.01
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ECOM100 Read Description (ECRDDES) (IB-726)

DS5

Used

HPP

N/A
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ECOM100 Read Description will read the ECOM100's Description field up to the number

of specified characters on a leading edge transition to the IBox.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn
on once the command is complete.

In order for this ECOM100 IBox to function, you
must turn ON dip switch 7 on the ECOM100

circuit board.

ECRDDES Parameters

S AR @
ECOMI00 Read Descriptian
ECRDLOES IB-T26

ECOMIODZ [KO

|
Warkspace  [W400 |
Success [co |
Errar [co |
Description V400 |
|

Mum Chars  [K1

* ECOM100#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Description: specifies the starting buffer location where the ECOM100’s Module Name will be

placed
* Num Char: specifies the number of characters (bytes) to read from the ECOM100’s Description
field
Parameter DL05 Range

ECOM100# ....... ... ... .. ... K K0-255
Workspace ................... .l V See DLO5 V-memory map - Data Words
SUCCESS ..o X,Y,C,GX,GY,B See DL0O5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
Description .............. ... ... V See DLO5 V-memory map - Data Words
NumGChars............................. K K1-128
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ECRDDES Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module.V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Canfig

1 EC:OM100 IB-710
ECOM100 # Kl
Slot K1
Status Y400
Workspace Y401
Msg Buffer (5 WORDS) w402 - VE02

Rung 2: On the 2nd scan, read the Module Description of the ECOM100 and store it in
V3000 thru V3007 (16 characters). This text can be displayed by an HMI.

The ECRDDES is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to read the module description will be sent to the ECOM100 whenever
the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_Fifsﬁg_%ﬁaﬂ ECOMT00 Read Description
ECRDDES IB-7 26
2 H
ECOMI00# ko
Workspace Yai3
Success 100
Errar 101
Desctiption Y3000
Mum Chars K16
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u
ECOM100 Read Gateway Address (ECRDGWA) (IB-730)

0S5 | Used | ECOM100 Read Gateway Address will read the 4 parts of the Gateway IP address and store

APp | WA | them in 4 consecutive V Memory locations in decimal format, on a leading edge transition to
the IBox.
The Workspace parameter is an internal, Wi o
private register used by this IBox and MUST ECOM1 00 Read Gateway Address
BE UNIQUE in this one instruction and ECROGHA IB-720
MUST NOT be used anywhere else in your ST o |
program. Warkspace [v400 |
Either the Success or Error bit parameter will | success [co |

n turn on once the command is complete. Error [co |

In order for this ECOM100 IBox to function, | Gateway IP Addr(4 words)  [v400 |

you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECRDGWA Parameters

* ECOM100#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the request is completed successfully
* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Gateway IP Addr: specifies the starting address where the ECOM100’s Gateway Address will be
placed in 4 consecutive V-memory locations

Parameter DLO05 Range
ECOM100# ..ot K K0-255
Workspace ................... .l v See DLO5 V-memory map - Data Words
SUCCESS ..o X,Y,C,GX,GY,B See DL0OS V-memory map
Error ... X,Y,C,GX,GY,B See DL0O5 V-memory map
Gateway IP Address (4 Words)............. v See DL0O5 V-memory map - Data Words
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ECRDGWA Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all

ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx [Boxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400

is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx [Boxes using this specific ECOM100 module.

Rung 2: On the 2nd scan, read the Gateway Address of the ECOM100 and store it in V3000
thru V3003 (4 decimal numbers). The ECOM100's Gateway Address could be displayed by

an HMIL

The ECRDGWA is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to read the Gateway Address will be sent to the ECOM100 whenever the

ECOM100 Canfig
ECOM100 IB-710
ECOMIO0 # Al
Slot k1
Status WA
Warkspace W01
M=o Buffer (65 WORDS) WA0Z2 - a0z

power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_FirstScan
SP0

2 —F

ECOM100 Read Gateway Address

ECRDGWA IB-730
ECOmM100# 1]
Warkspace Wai3
Success 100
Errar c1o

Gateweay [P Addrd words) W3I000-43003
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[
ECOM100 Read IP Address (ECRDIP) (IB-722)

Ds5 | Used | ECOM100 Read IP Address will read the 4 parts of the IP address and store them in 4

HPP | N/A | consecutive V Memory locations in decimal format, on a leading edge transition to the IBox.
The Workspace parameter is an internal,
private register used by this IBox and MUST  |#I%]-= ©
BE UNIQUE in this one instruction and ECOM100 Read IP Address
MUST NOT be used anywhere else in your ECRDIP IB-722
program. ECOMI00# [kO |
Either the Success or Error bit parameter will Workspace [v400 |
turn on once the command is complete. SEss [Co |
In order for this ECOM100 IBox to function, | Errar [Co |
you must turn ON dip switch 7 on the IP Address (4 wards)  [v400 |

ECOM100 circuit board.

ECRDIP Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the request is completed successfully
* Error: specifies a bit that will turn on if the instruction is not successfully completed

o IP Address: specifies the starting address where the ECOM100’s IP Address will be placed in 4
consecutive V-memory locations

Parameter DLO05 Range
ECOM100# ... ..o K K0-255
Workspace ................. il V See DLO5 V-memory map - Data Words
SUCCESS ...t X,Y,C,GX,GY,B See DLO05 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
IP Address (4 Words) .................... v See DLO5 V-memory map - Data Words
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i

ECRDIP Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Canfig E
1 ECOMI 00 IB-710

ECOMI00# k0
Slot k1
Status Wa00
‘Workspace W40

Mg Buffer (B2 WORDS) V402 -valz

Rung 2: On the 2nd scan, read the IP Address of the ECOM100 and store it in V3000 thru
V3003 (4 decimal numbers). The ECOM100's IP Address could be displayed by an HMI.

The ECRDIP is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to read the IP Address will be sent to the ECOM100 whenever the power
flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_F"E?;_%Ea” ECOM100 Read IP Address
ECRDIP B-722
E —f
ECOMIO0# k0
Workspace Wan3
Success 100
Error 101
IF Address (4 words) W3000 - %3003
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ECOM100 Read Module ID (ECRDMID) (IB-720)

DS5

Used

HPP

N/A

ECOM100 Read Module ID will read the binary (decimal) WORD sized Module ID on a
leading edge transition to the IBox.

The Workspace parameter is an internal, private

register used by this IBox and MUST BE SIR] A -
UNIQUE in this one instruction and MUST ECOM100 Read Module 1D
NOT be used anywhere else in your program. ECRDMID |B-720
Either the Success or Error bit parameter will ECOMinn# [Kko |
turn on once the command is complete. Workspace  [vV400 |
In order for this ECOM100 IBox to function, SUCCESS [0 |
you must turn ON dip switch 7 on the BT [ca |
ECOM100 circuit board. Module 1D [Vaao |

ECRDMID Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successtully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Module ID: specifies the location where the ECOM100’s Module ID (decimal) will be placed

Parameter DLO05 Range
ECOM100# ...........coiviiiiiiint, K K0-255
Workspace ............ ...l V See DLO5 V-memory map - Data Words
SUCCESS ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
Module ID. ... V See DLO5 V-memory map - Data Words
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ECRDMID Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module.V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Config
ECOM100 IB-710
ECOMI00 # 1]
Slot k1
Status Waaa
Workspace W40
msg Buffer (65 WORDS) Wa0z2 -4ao2

Rung 2: On the 2nd scan, read the Module ID of the ECOM100 and store it in V2000.

The ECRDMID is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to read the module ID will be sent to the ECOM100 whenever the
power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_FirstScan
SPO

E

2

ECOMI00 Read Module D

CRDMID |B-¥720
ECOMI00# k0
Workspace Wan3
Success 100
Error 101
Module D Waooo
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[
ECOM100 Read Module Name (ECRDNAM) (IB-724)

Ds5 | Used | ECOM100 Read Name will read the Module Name up to the number of specified characters

HPP | /A | on a leading edge transition to the IBox.
Th§ Workspace parameter is an internal, private | TE o
register used by this IBox and MUST BE UNIQUE in
this one instruction and MUST NOT be used ECOMTO0 Read Mame
anywhere else in your program. SLRER Y B8
Either the Success or Error bit parameter will turn on 5\5;?::1 SSE# IEEDD I
once the command is complete. . i = |

uccess
In order for this ECOM100 [Box to function, you Error [Co |
must turn ON dip switch 7 on the ECOM100 circuit
board Module Mame  [w400 |
oard. Mum Chars K1 |

ECRDNAM Parameters

* ECOM100#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the request is completed successfully
* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Module Name: specifies the starting buffer location where the ECOM100’s Module Name will be
placed

* Num Chars: specifies the number of characters (bytes) to read from the ECOM100’s Name field

Parameter DL05 Range
ECOM100# ... ... ... o, K K0-255
Workspace ... V See DL05 V-memory map - Data Words
SUCCESS ..t X,Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map
ModuleName .......................... V See DL05 V-memory map - Data Words
NumChars....................coi.... K K1-128
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ECRDNAM Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
IBoxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOMI00 Config E
1 ECOM1 00 IB-710

ECOMI00 # k0
Slot k1
Status w400
Wiorkspace a1

M=o Buffer (65 WORDS) V402 - Wwa02

Rung 2: On the 2nd scan, read the Module Name of the ECOM100 and store it in V3000
thru V3003 (8 characters). This text can be displayed by an HMI.

The ECRDNAM is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to read the module name will be sent to the ECOM100 whenever the
power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_Fifas;%can ECOMI00 Read Mame
ECRDMAM 1B-724
2 =
ECOn 00 # k0
Warkspace Wan3
SuUccess 100
Errar 101
hModule Mame Wwaooo
Mum Chars ke
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ECOM100 Read Subnet Mask (ECRDSNM) (IB-732)

DS5

Used

HPP

N/A

ECOM100 Read Subnet Mask will read the 4 parts of the Subnet Mask and store them in 4

consecutive V Memory locations in decimal format, on a leading edge transition to the IBox.

The Workspace parameter is an internal,

private register used by this IBox and MUST  [«[x][= &)
BE UNIQUE in this one instruction and ECOMI 00 Bead Subnet Mask

MUST NOT be used anywhere else in your | erppgmm IB-732

program. ECOMI00 # [0 |
Either the Success or Error bit parameter will | ‘workspace [v400 |
turn on once the command is complete. Success [cO |
In order for this ECOM100 IBox to function, | Error [cO |
you must turn ON dip switch 7 on the Subnet Mask (4 wards)  [v400 |

ECOM100 circuit board.

ECRDSNM Parameters

* ECOM100#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the request is completed successfully
* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Subnet Mask: specifies the starting address where the ECOM100’s Subnet Mask will be placed in 4
consecutive V-memory locations

Parameter DLO05 Range
ECOM100# ..ot K K0-255
Workspace ................o il v See DLO5 V-memory map - Data Words
SUCCESS ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
Subnet Mask (4 Words). .................. \ See DLO5 V-memory map - Data Words
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ECRDSNM Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Canfig
ECOM100 IB-710
ECOMI00# k0
Slot k1
Status Waaan
Workspace W01
M=g Buffer (65 WORDs) W402 - Wa02

Rung 2: On the 2nd scan, read the Subnet Mask of the ECOM100 and store it in V3000
thru V3003 (4 decimal numbers). The ECOM100's Subnet Mask could be displayed by an

HMI.

The ECRDSNM is leading edge triggered, not power-flow driven (similar to a counter input

leg). The command to read the Subnet Mask will be sent to the ECOM100 whenever the
power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_F":SS;%EEH ECOM100 Read Subnet Mask
ECRDSMM 1B-T32
2 =
ECOMI00# k0
Warkspace Wana
Success 100
Errar C1o
Subnet Mask (4 words) WI000-%3003
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ECOM100 Write Description (ECWRDES) (IB-727)

DS5

Used

HPP

N/A

ECOM100 Write Description will write the given Description to the ECOM100 module on
a leading edge transition to the IBox. If you use a dollar sign ($) or double quote ("), use the

PRINT/VPRINT escape sequence of TWO dollar
signs ($9$) for a single dollar sign or dollar sign-
double quote ($") for a double quote character.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn
on once the command is complete. If there is an
error, the Error Code parameter will report an

ECOM100 error code (less than 100), or a PLC
logic error (greater than 1000).

L[] @
ECOmM100 Yrite Description
ECWRDES IB-727
ECOM100# [k |
Warkspace [vann |
Success [co |
Errar [zo |
Errar Code [v400 |
Description | |

The Description is stored in Flash-ROM in the ECOM100 and the execution of this IBox
will disable the ECOM100 module for at least a half second until it writes the Flash-ROM.
Therefore, it is HHGHLY RECOMMENDED that you only execute this IBox ONCE on
first scan. Since it requires a LEADING edge to execute, use a NORMALLY CLOSED SP0
(STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the

ECOM100 circuit board.

ECWRDES Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successtully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

* Description: specifies the Description that will be written to the module

Parameter DLO05 Range
ECOMI00# ......... ..o, K K0-255
Workspace ................. il V See DL05 V-memory map - Data Words
SUCCESS ..o X,Y,C,GX,GY,B See DL0O5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ............. ... L. V See DL05 V-memory map - Data Words
Description .......... .. Text
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ECWRDES Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Config E
1 ECOM100 IB-710

ECOM100 # k0
Slot kK1
Status Wa00
Workspace W40

M=o Buffer (65 WORDS) Y402 - Va02

Rung 2: On the 2nd scan, set the Module Description of the ECOM100. Typically this is
done using NetEdit, but this IBox allows you to configure the module description in the
ECOM100 using your ladder program.

The EWRDES is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to write the module description will be sent to the ECOM100 whenever
the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at
V2000 for the specific error code.

_Fifaaéﬁntaﬂ ECOM100 Write Description
ECWRDES IB-T27
2 —f
ECOMIO0# k0
Workspace Wana
Success 100
Error 101
Error Code Y2000

Description Modbus/TCP Meteark #2
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ECOM100 Write Gateway Address (ECWRGWA) (IB-731)

DS5

Used

HPP

N/A

ECOM100 Write Gateway Address will write the given Gateway IP Address to the
ECOM100 module on a leading edge transition to the IBox. See also ECOM100 IP Setup

(ECIPSUP) IBox 717 to setup ALL of the
TCP/IP parameters in a single instruction - IP

Address, Subnet Mask, and Gateway Address.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Either the Success or Error bit parameter will
turn on once the command is complete. If there
is an error, the Error Code parameter will report
an ECOM100 error code (less than 100), or a
PLC logic error (greater than 1000).

ol Py ! &
ECOM100Wyrite Gateway Address

ECWRGYYA IB-731
ECOM100# [kn |
Warkspace [v400 |
Success [co |
Errar [co |
Errar Code [v400 |
GatewayAddress | o . 0 . 0 . 0 °

The Gateway Address is stored in Flash-ROM in the ECOM100 and the execution of this
IBox will disable the ECOM100 module for at least a half second until it writes the Flash-
ROM. Therefore, it is HHGHLY RECOMMENDED that you only execute this IBox
ONCE, on first scan. Since it requires a LEADING edge to execute, use a NORMALLY
CLOSED SP0 (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the

ECOM100 circuit board.

ECWRGWA Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successtully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

* Gateway Address: specifies the Gateway IP Address that will be written to the module

Parameter DL05 Range
ECOMI00# ....... ..o, K K0-255
Workspace .................. i V See DL05 V-memory map - Data Words
SUCCESS . X,Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map
ErrorCode ............. ... ... .. V See DL05 V-memory map - Data Words
Gateway Address ... 0.0.0.1. to 255.255.255.254
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ECWRGWA Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Config
ECOM100
ECOMI00 #
Slot
Status
Warkspace
M=o Buffer (65 WoORDs)

IB-710
k0
k1

w400
V401
V402 - w502

Rung 2: On the 2nd scan, assign the Gateway Address of the ECOM100 to 192.168.0.1

The ECWRGWA is leading edge triggered, not power-flow driven (similar to a counter input

leg). The command to write the Gateway Address will be sent to the ECOM100 whenever

the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at

V2000 for the specific error code.

To configure all of the ECOM100 TCP/IP parameters in one IBox, see the ECOM100 IP

Setup (ECIPSUP) IBox.

_FirstScan
SPO
|

E SR GYYA,

2 =

ECOMI00#
Workspace
Success

Error

Error Code
Gateway Address

EC M1 00 Write Gateway Address

B-731

k0
Wa03
100

c10

V2000

192168.01
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ECOM100 Write IP Address (ECWRIP) (IB-723)

DS5

Used

HPP

N/A

ECOM100 Write IP Address will write the given IP Address to the ECOM100 module on a
leading edge transition to the IBox. See also ECOM100 IP Setup (ECIPSUP) IBox 717 to
setup ALL of the TCP/IP parameters in a single

instruction - IP Address, Subnet Mask, and [v]x]=] ®
Gateway Address. ECOM1 00 Write IP Address

The Workspace parameter is an internal, private ECWRIF IB-723

register used by this IBox and MUST BE ECOMI00# |[KO |
UNIQUE in this one instruction and MUST warkspace  [v400 |
NOT be used anywhere else in your program. Success [ |
Either the Success or Error bit parameter will STy [co |
turn on once the command is complete. If there Error Code (V400 |
is an error, the Error Code parameter will report | IFAddress o .0.0.0 "

an ECOM100 error code (less than 100), or a
PLC logic error (greater than 1000).

The IP Address is stored in Flash-ROM in the ECOMT100 and the execution of this IBox will
disable the ECOM100 module for at least a half second until it writes the Flash-ROM.
Therefore, it is HIGHLY RECOMMENDED that you only execute this IBox ONCE on
first scan. Since it requires a LEADING edge to execute, use a NORMALLY CLOSED SP0
(STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRIP Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successtully

* Error: specifies a bit that will turn on if the instruction is not successfully completed
* Error Code: specifies the location where the Error Code will be written

o IP Address: specifies the IP Address that will be written to the module

Parameter DLO05 Range
ECOMI00# ....... ..., K K0-255
Workspace ... V See DL05 V-memory map - Data Words
SUCCeSS ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ..................... ... ..., V See DL05 V-memory map - Data Words
IPAAress ..........cooiiiiiiiiiiiiii. 0.0.0.1. to 255.255.255.254
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ECWRIP Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Canfig
ECOmM100
ECOM100#
Slat
Status
Warkspace
mMzg Buffer (65 WORDS)

B-710

K0

kA1

Y400

Y401

Y402 -%502

Rung 2: On the 2nd scan, assign the IP Address of the ECOM100 to 192.168.12.100

The ECWRIP is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to write the IP Address will be sent to the ECOM100 whenever the

power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at

V2000 for the specific error code.

To configure all of the ECOM100 TCP/IP parameters in one IBox, see the ECOM100 IP

Setup (ECIPSUP) IBox.

_FirstScan
SPO
|

Z -

ECOMT 00 Write IP Address
ECWRIF B-723
ECOm100# b
‘Workspace WAD3
Success 100
Errar 101
Error Code w2000
IP Address 192.168.12.100
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ECOM100 Write Module ID (ECWRMID) (IB-721)

DS5

Used

HPP

N/A

ECOM100 Write Module ID will write the given Module ID on a leading edge transition to

the IBox

If the Module ID is set in the hardware using the
dipswitches, this IBox will fail and return error
code 1005 (decimal).

The Workspace parameter is an internal, private
register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn
on once the command is complete. If there is an
error, the Error Code parameter will report an

ECOM100 error code (less than 100), or a PLC
logic error (greater than 1000).

R &
EC:OM100 Write Madule ID
ECWRMID 1B-721
ECOMInn# [kn |
Warkspace  [v400 |
Success [co |
Errar [co |
Error Code  [v400 |
Module ID [KD |

The Module ID is stored in Flash-ROM in the ECOM100 and the execution of this IBox
will disable the ECOM100 module for at least a half second until it writes the Flash-ROM.
Therefore, it is HHGHLY RECOMMENDED that you only execute this IBox ONCE on
first scan. Since it requires a LEADING edge to execute, use a NORMALLY CLOSED SP0
(STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the

ECOM100 circuit board.

ECWRMID Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

* Module ID: specifies the Module ID that will be written to the module

Parameter DLO05 Range
ECOMI00# ....... ..o, K K0-255
Workspace ................... .. V See DL05 V-memory map - Data Words
SUCCESS ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... . X,Y,C,GX,GY,B See DLO5 V-memory map
ErrorCode ............................ V See DL05 V-memory map - Data Words
Module ID ....... ... K0-65535
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ECWRMID Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOMT00 Config E
ECOM100 IB-710
ECOMTO0 # k0
Slot k1
Status Wa00
Wiorkspace Wa01
M=o Buffer (65 WORDs) Wa02 - Wa02

Rung 2: On the 2nd scan, set the Module ID of the ECOM100. Typically this is done using
NetEdit, but this IBox allows you to configure the module ID of the ECOM100 using your

ladder program.

The EWRMID is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to write the module ID will be sent to the ECOM100 whenever the
power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at

V2000 for the specific error code.

_FirstScan
SP0

2 —F

EC O 00 Wyrite Maodule 1D
ECWRMID B-T21
ECOmMI00 # k0
Warkspace Wai3
Success 100
Error 101
Error Code w2000
mModule 1D k12
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ECOM100 Write Name (ECWRNAM) (IB-725)

DS5

Used

HPP

N/A

ECOM100 Write Name will write the given Name to the ECOM100 module on a leading
edge transition to the IBox. If you use a dollar sign ($) or double quote ("), use the
PRINT/VPRINT escape sequence of TWO

dollar signs ($$) for a single dollar sign or dollar [v[x]=] @
sign-double quote ($") for a double quote ECOM100 Write Marne
character. ECWRNAM IB-725
The Workspace parameter is an internal, private | ECOM100%# [ |
register used by this IBox and MUST BE Warkspace 400 |
UNIQUE in this one instruction and MUST Success [EE |
NOT be used anywhere else in your program. Error [CO |
Either the Success or Error bit parameter will Bl b [+400 |
turn on once the command is complete. If there | Module Name | |

is an error, the Error Code parameter will report
an ECOM100 error code (less than 100), or a PLC logic error (greater than 1000).

The Name is stored in Flash-ROM in the ECOMI100 and the execution of this IBox will
disable the ECOM100 module for at least a half second until it writes the Flash-ROM.
Therefore, it is HHIGHLY RECOMMENDED that you only execute this IBox ONCE on
first scan. Since it requires a LEADING edge to execute, use a NORMALLY CLOSED SP0
(STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRNAM Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed
* Error Code: specifies the location where the Error Code will be written

* Module Name: specifies the Name that will be written to the module

Parameter DLO05 Range
ECOM100# ............ ..o ... K K0-255
Workspace ................. il V See DL05 V-memory map - Data Words
Success ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map
ErrorCode .............. .. ...l V See DL05 V-memory map - Data Words
Module Name ........................... Text
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i

ECWRNAM Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOMI00 Canfig E
1 ECOMI00 IB-710

ECOMI00# k0
Siot k1
Status Y400
Workspace W01

Mg Buffer (65 WORDs) Y402 - w502

Rung 2: On the 2nd scan, set the Module Name of the ECOM100. Typically this is done
using NetEdit, but this IBox allows you to configure the module name of the ECOM100
using your ladder program.

The EWRNAM is leading edge triggered, not power-flow driven (similar to a counter input
leg). The command to write the module name will be sent to the ECOM100 whenever the
power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at
V2000 for the specific error code.

_Fi;a;%can ECOM100 YWirite Mame
ECYRMAM B-T25
2 —f
ECOMIO0# k0
Warkspace Wan3
Success 100
Error 101
Error Code w2000

mModule Mame  George
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ECOM100 Write Subnet Mask (ECWRSNM) (IB-733)

DS5

Used

HPP

N/A

ECOM100 Write Subnet Mask will write the given Subnet Mask to the ECOM100 module
on a leading edge transition to the IBox. See also ECOM100 IP Setup (ECIPSUP) IBox 717

to setup ALL of the TCP/IP parameters in a
single instruction - IP Address, Subnet Mask,
and Gateway Address.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Either the Success or Error bit parameter will
turn on once the command is complete. If there
is an error, the Error Code parameter will report
an ECOMI100 error code (less than 100), or a
PLC logic error (greater than 1000).

[v]x]2] @
ECOM100Write Subnet Mask
ECYWRSM M IB-T33
ECOMInDz (KD |
Warkspace (w400 |
Success [co |
Errar [co |
Errar Code  [V400 |
SubnetMask | o . 0 . 0 . 0 °

The Subnet Mask is stored in Flash-ROM in the ECOM100 and the execution of this IBox
will disable the ECOM100 module for at least a half second until it writes the Flash-ROM.
Therefore, it is HHGHLY RECOMMENDED that you only execute this IBox ONCE on
first scan. Since it requires a LEADING edge to execute, use a NORMALLY CLOSED SP0
(STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the

ECOM100 circuit board.

ECWRSNM Parameters

* ECOM100#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the request is completed successfully

e Error: specifies a bit that will turn on if the instruction is not successfully completed
P y p

* Error Code: specifies the location where the Error Code will be written

* Subnet Mask: specifies the Subnet Mask that will be written to the module

Parameter DLO05 Range
ECOM100# ....... ... ... oo .. K K0-255
Workspace ................... .. V See DLO5 V-memory map - Data Words
SUCCESS ..o X,Y,G,GX,GY,B See DL0O5 V-memory map
Error ... X,Y,C,GX,GY,B See DL0O5 V-memory map
ErrorCode ............. ... L. V See DLO5 V-memory map - Data Words
SubnetMask .......... ... ...l Masked IP Address
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ECWRSNM Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific

ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx

[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOM100 Config
ECOMI00 B-710
ECOMI00# k0
Slot k1
Status V400
Workspace W01
M= Buffer (65 WORDS) V402 - a0z

Rung 2: On the 2nd scan, assign the Subnet Mask of the ECOM100 to 255.255.0.0

The ECWRSNM is leading edge triggered, not power-flow driven (similar to a counter input

leg). The command to write the Subnet Mask will be sent to the ECOM100 whenever the
power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at

V2000 for the specific error code.

To configure all of the ECOM100 TCP/IP parameters in one IBox, see the ECOM100 IP

Setup (ECIPSUP) IBox.

_FirstScan
SPO

2 —F

ECOM100 Wyrite Subnet Mask

ECWRSMM IB-733
ECOMI00# k0
Warkspace Wa03
Success 100
Etrar c1m
Error Code W2000
Subnet Mask 26524500
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ECOM100 RX Network Read (ECRX) (IB-740)

ECOM100 RX Network Read performs the RX instruction with built-in interlocking with
all other ECOM100 RX (ECRX) and ECOM100 WX (ECWX) [Boxes in your program to
simplify communications networking. It will perform the RX on the specified ECOM100#'s
network, which corresponds to a specific unique ECOM100 Configuration (ECOM100)
[Box at the top of your program.

DS5 | Used
HPP | N/A

xR o
The Workspace parameter is an internal, private ECON100 RX Network Read
register used by this IBox and MUST BE ECRX IB-740
UNIQUE in this one instruction and MUST ECOMI00 # [K0 |
NOT be used anywhere else in your program. EZ:EEECE :‘:;UD I

n Whenever this IBox has power, it will read Fram Slave Elementsre)  [co |

element data from the specified slave into the Mumber Of Bytes [ |
given destination V memory buffer, giving other | ToMaster Element (Desty  [TAQ |
ECOM100 RX and ECOM100 WX IBoxes on Buccess [co |
that ECOM100# network a chance to execute. Errar [c0 |

For example, if you wish to read and write data continuously from 5 different slaves, you can
have all of these ECRX and ECWX instructions in ONE RUNG driven by SP1 (Always On).
They will execute round-robin style, automatically.

ECRX Parameters

* ECOM1004: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must
reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction

* Slave ID: specifies the slave ECOM(100) PLC that will be targeted by the ECRX instruction
* From Slave Element (Src): specifies the slave address of the data to be read

* Number of Bytes: specifies the number of bytes to read from the slave ECOM(100) PLC

* To Master Element (Dest): specifies the location where the slave data will be placed in the master

ECOM100 PLC
* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

5-204 I DL05 Micro PLC User Manual, 6th Edition

Parameter DL05 Range

ECOM100# .......ccovieiiii it K K0-255

Workspace ...l V See DLO5 V-memory map - Data Words
SlavelD ... K K0-90

From Slave Element (Src) X,Y,C,S,T,CT,GX,GY,V,P See DLO5 V-memory map
Number of Bytes ....................... K K1-128

To Master Element (Dest) ................ V See DL05 V-memory map - Data Words
Success ... X,Y,C,GX,GY,B See DLO5 V-memory map

Error ... o X,Y,C,GX,GY,B See DLO5 V-memory map
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i

ECRX Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

ECOMI00 Config E
1 ECON 00 IB-710

ECOMIO0# k0
Slat k1
Status Wa00
Workspace Wa01

M=g Buffer (E5WORDS) V402 - Va0l

(example continued on next page)
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ECRX Example (cont'd)
Rung 2: Using ECOM100# KO, read X0-X7 from Slave K7 and write them to slave K5 as fast
as possible. Store them in this local PLC in C200-C207, and write them to C300-C307 in
slave K5.

Both the ECRX and ECWX work with the ECOM100 Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They also provide
very simplified error reporting. You no longer need to worry about any SP "busy bits" or
"error bits", or what slot number a module is in, or have any counters or shift registers or any
other interlocks for resource management.

In this example, SP1 (always ON) is driving both the ECRX and ECWX IBoxes in the same

rung. On the scan that the Network Read completes, the Network Write will start that same

scan. As soon as the Network Write completes, any pending operations below it in the
program would get a turn. If there are no pending ECOM100 IBoxes below the ECWX,
then the very next scan the ECRX would start its request again.

Using the ECRX and ECWX for all of your ECOM100 network reads and writes is the
fastest the PLC can do networking. For local Serial Ports, DCM modules, or the original
ECOM modules, use the NETCFG and NETRX/NETWX IBoxes.

_On ECOM100 BX Metwork Read
P ECRX |B-740
2 — |

ECOMT00# ]

"Workspace Wa03

Slave ID KT

From Slave Element (Src) #0

Mumber Of Bytes k1

To Master Element (Dest) Y200

Success 100

Etrar 101

ECOM1 00 W Metwark \Wiite

ECWE [B-741

ECOMI00# K0

YWarkspace Wan4

Slave ID KA

From Master Element (Src) WiZ200

Humber Of Bytes k1

To Slave Element (Dest) YiZ300

SUCCeESS 102

Error 103
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ECOM100 WX Network Write(ECWX) (IB-741)

DS5

Used

HPP

N/A

ECOM100 WX Network Write performs the WX instruction with built-in interlocking with
all other ECOM100 RX (ECRX) and ECOM100 WX (ECWX) IBoxes in your program to

simplify communications networking. It will

perform the WX on the specified ECOM100#'s
network, which corresponds to a specific unique
ECOM100 Configuration (ECOM100) IBox at
the top of your program.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE

UNIQUIE in this one instruction and MUST
NOT be used anywhere else in your program.

NIEAES @
EC:OM1 00 Wi Metwark Wirite
ECHAH 1B-741
ECOM100 # [ko
Wiarkspace [waon
Slave |D ]

|

|

|

From Master Element (Src)  [TAD |
Mumber OF Bytes [k |
Ta Slave Element (Dest) [co |
|

|

Success
Errar

Whenever this IBox has power, it will write data

[co
[co

from the master's V memory buffer to the

specified slave starting with the given slave element, giving other ECOM100 RX and
ECOM100 WX IBoxes on that ECOM100# network a chance to execute.

For example, if you wish to read and write data continuously from 5 different slaves, you can

have all of these ECRX and ECWX instructions in ONE RUNG driven by SP1 (Always On).

They will execute round-robin style, automatically.

ECWX Parameters

* ECOM1004#: this is a logical number associated with this specific ECOM100 module in the
specified slot. All other ECxxxx IBoxes that need to reference this ECOM100 module must

reference this logical number

* Workspace: specifies a V-memory location that will be used by the instruction
* Slave ID: specifies the slave ECOM(100) PLC that will be targeted by the ECWX instruction
* From Master Element (Src): specifies the location in the master ECOM100 PLC where the data

will be sourced from

* Number of Bytes: specifies the number of bytes to write to the slave ECOM(100) PLC

* To Slave Element (Dest): specifies the slave address the data will be written to

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

Parameter DLO05 Range

ECOMI00# ....... ..., K K0-255

Workspace ................... .. V See DLO5 V-memory map - Data Words
Slave ID ... K K0-90

From Master Element (Src) ............... V See DL0O5 V-memory map - Data Words
Numberof Bytes ....................... K K1-128

To Slave Element (Dest) XY,C,S,T.CT,GX,GY,V,P See DLO5 V-memory map
SUCCESS .. X,Y,C,GX,GY,B See DL0O5 V-memory map

Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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ECWX Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot 1 as
ECOM100# KO. All other ECxxxx [Boxes refer to this module # as KO. If you need to move
the module in the base to a different slot, then you only need to change this one IBox. V400
is used as a global result status register for the other ECxxxx IBoxes using this specific
ECOM100 module. V401 is used to coordinate/interlock the logic in all of the other ECxxxx
[Boxes using this specific ECOM100 module. V402-V502 is a common 130 byte buffer
available for use by the other ECxxxx IBoxes using this specific ECOM100 module.

n ECOMI00 Config
1 EC:OM100 IB-710

ECOM100# kD
Slot k1
Status w400
Workspace W01

M=o Buffer (65 WORDs) V402 - a0l
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ECWX Example
Rung 2: Using ECOM100# KO, read X0-X7 from Slave K7 and write them to slave K5 as fast

as possible. Store them in this local PLC in C200-C207, and write them to C300-C307 in

slave K5.

Both the ECRX and ECWX work with the ECOM100 Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They also provide
very simplified error reporting. You no longer need to worry about any SP "busy bits" or

n . n . . . .
error bits", or what slot number a module is in, or have any counters or shift registers or any
other interlocks for resource management.

In this example, SP1 (always ON) is driving both the ECRX and ECWX IBoxes in the same

rung. On the scan that the Network Read completes, the Network Write will start that same
scan. As soon as the Network Write completes, any pending operations below it in the

program would get a turn. If there are no pending ECOM100 IBoxes below the ECWX, then
the very next scan the ECRX would start its request again.

Using the ECRX and ECWX for all of your ECOM100 network reads and writes is the
fastest the PLC can do networking. For local Serial Ports, DCM modules, or the original
ECOM modules, use the NETCFG and NETRX/NETWX IBoxes.

3P
|

_ian

2 |

ECOMT00 RX Metwork Read

ECRX B-740
ECOMI00# k0
Waorkspace Wa03
Slave 1D kT
From Slave Element (3rc) =0
mHumhber Of Bytes kK1
To Master Element (Dest) Wiz 200
Success 100
Etrar c101

ECCRM1 00 W Metwork Write

B IB-T41
ECOMI00# k0
Waorkspace Wa04
Slave 1D kA&
From Master Element {Src) Wiz 200
Mumber Of Bytes k1
To Slave Element (Dest) Wiz300
Success c102
Etrar c103
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NETCFG Network Configuration (NETCFG) (IB-700)

DS5 | Used

HPP | N/A

Network Config defines all the common information necessary for performing RX/WX
Networking using the NETRX and NETWX IBox instructions via a local CPU serial port,
DCM or ECOM module.

You must have the Network Config
instruction at the top of your ladder/stage

) . I %)
program with any other configuration IBoxes.
Metwark Config
If you use more than one local serial port, NETCFG |B-700
DCM or ECOM in your PLC for RX/WX Network # (K0 |
Networking, you must have a different CPU Portor Slot (ex KFZ or k3)  [KO |
Network Config instruction for EACH Workspace w400 |

RX/WX network in your system that utilizes
any NETRX/NETWX IBox instructions.

The Workspace parameter is an internal, private register used by the Network Config IBox
and MUST BE UNIQUE in this one instruction and MUST NOT be used anywhere else in

your program.

The 2nd parameter "CPU Port or Slot" is the same value as in the high byte of the first LD
instruction if you were coding the RX or WX rung yourself. This value is CPU and port
specific (check your PLC manual), but possible values include KF2 for local CPU serial port
2 of an 06, K3 for a DCM or ECOM in slot 3 of a local 205 base, or K37 fora DCM in a
405 expansion base 3, slot 7.

NETCFG Parameters
* Network#: specifies a unique # for each ECOM(100) or DCM network to use
* CPU Port or Slot: specifies the CPU port number or slot number of DCM/ECOM(100) used

* Workspace: specifies a V-memory location that will be used by the instruction

Parameter DL05 Range
Network# .......... ... ... ... .. ... K K0-255
CPUPortorSlot ....................... K KO-FF
Workspace ................. i vV See DLO5 V-memory map - Data Words
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NETCFG Example
The Network Configuration IBox coordinates all of the interaction with other Network
[Boxes (NETRX/NETWX). You must have a Network Configuration IBox for each serial
port network, DCM module network, or original ECOM module network in your system.
Configuration IBoxes must be at the top of your program and must execute every scan.

This IBox defines Network# KO to be for the local CPU serial port #2 (KF2). For local CPU
serial ports or DCM/ECOM modules, use the same value you would use in the most
significant byte of the first LD instruction in a normal RX/WX rung to reference the port or
module. Any NETRX or NETWX IBoxes that need to reference this specific network would

enter KO for their Network# parameter.
The Workspace register is used to maintain state information about the port or module, along

with proper sharing and interlocking with the other NETRX and NETWX IBoxes in the

program. This V memory register must not be used anywhere else in the entire program.

M etwork Config
1 NETCFG IB-700
M etwrark # k0
CPLU Port or Slat {ex. KF2 ar K3) kf2
Warkspace w400
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[
Network RX Read (NETRX) (IB-701)
DS5 | Used | Network RX Read performs the RX instruction with built-in interlocking with all other
iep | WA | Network RX (NETRX) and Network WX (NETWX) [Boxes in your program to simplify
communications networking. It will perform the RX on the specified Network #, which
corresponds to a specific unique Network
Configuration (NETCFG) at the top of your LR @
Metwork R Read
program. NETRX IB-701
The Workspace parameter is an internal, private Metwork# ko |
register used by this IBox and MUST BE UNIQUE | orkspace [+400 |
in this one instruction and MUST NOT be used skiale [kt |
n anywhere else in your program. From Slave Element (Src)  [C0 |
Mumber Of Biytes [k1 |
Whenever this IBox has power, it will read element Ta Master Element (Desty  [TAD |
data from the specified slave into the given Success [co |
destination V memory buffer, giving other Network | Error [cO |

RX and Network WX IBoxes on that Network # a
chance to execute.

For example, if you wish to read and write data continuously from 5 different slaves, you can
have all of these NETRX and NETWX instructions in ONE RUNG driven by SP1 (Always
On). They will execute round-robin style, automatically.

NETRX Parameters
* Network#: specifies the (CPU port’s, DCM’s, ECOM’s) Network # defined by the NETCFG

instruction
* Workspace: specifies a V-memory location that will be used by the instruction
* Slave ID: specifies the slave PLC that will be targeted by the NETRX instruction
* From Slave Element (Src): specifies the slave address of the data to be read
* Number of Bytes: specifies the number of bytes to read from the slave device

* To Master Element (Dest): specifies the location where the slave data will be placed in the master

PLC
* Success: specifies a bit that will turn on once the request is completed successfully

e Error: specifies a bit that will turn on if the instruction is not successfully completed
Y y Y

Parameter DL05 Range

Network# .......... ... ... ... .. ... K K0-255

Workspace ...l Y See DLO5 V-memory map - Data Words
SlaveID ... ... K K0-90

From Slave Element (Src) X,Y,C,S,T,CT,GX,GY,V,P See DL0O5 V-memory map
Number of Bytes ....................... K K1-128

To Master Element (Dest) ................ Y See DL0O5 V-memory map - Data Words
SUCCeSS ... X.Y,C,GX,GY,B See DLO5 V-memory map

Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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NETRX Example

Rung 1: The Network Configuration IBox coordinates all of the interaction with other
Network IBoxes (NETRX/NETWX). You must have a Network Configuration IBox for

each serial port network, DCM module network, or original ECOM module network in your

system. Configuration IBoxes must be at the top of your program and must execute every

scan.

This IBox defines Network# KO to be for the local CPU serial port #2 (KF2). For local CPU
serial ports or DCM/ECOM modules, use the same value you would use in the most

significant byte of the first LD instruction in a normal RX/WX rung to reference the port or
module. Any NETRX or NETWX IBoxes that need to reference this specific network would

enter KO for their Network# parameter.

The Workspace register is used to maintain state information about the port or module, along

with proper sharing and interlocking with the other NETRX and NETWX IBoxes in the

program. This V memory register must not be used anywhere else in the entire program.

1 NETCFG
Metwork #

Wiarkspace

Metwork Config

CPLU Portor Slot {ex. KF2 ar K3)

B-700
K0

k12
Y400

(example continued on next page)
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NETRX Example (contd)
Rung 2: Using Network# KO, read X0-X7 from Slave K7 and write them to slave K5 as fast as
possible. Store them in this local PLC in C200-C207, and write them to C300-C307 in slave
K5.

Both the NETRX and NETWX work with the Network Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They also provide
very simplified error reporting. You no longer need to worry about any SP "busy bits" or
"error bits", or what port number or slot number a module is in, or have any counters or shift
registers or any other interlocks for resource management.

In this example, SP1 (always ON) is driving both the NETRX and NETWX IBoxes in the
n same rung. On the scan that the Network Read completes, the Network Write will start that

same scan. As soon as the Network Write completes, any pending operations below it in the
program would get a turn. If there are no pending NETRX or NETWX IBoxes below this
[Box, then the very next scan the NETRX would start its request again.

Using the NETRX and NETWX for all of your serial port, DCM, or original ECOM
network reads and writes is the fastest the PLC can do networking. For ECOM100 modules,
use the ECOM100 and ECRX/ECWX IBoxes.

_on Metwork R Read
SF1 NETR¥ IB-701
2 ||

Mletwoork # k0

Workspace W40

Slawe D k7

From Slave Element (Src) X0

Mumber Of Bytes k1

To Master Element (Dest) WiC200

Success 100

Errar 101

Metwork Wi Write

I NETW B-702

Mletwoork # k0

Workspace W40z

Slawe ID k&

From mMaster Element (Src) WC200

Mumber Of Bytes k1

To Slave Element (Dest) Wiza00

Success 102

Errar 103
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Network WX Write (NETWX) (IB-702)

DS5

Used

HPP

N/A

Network WX Write performs the WX instruction with built-in interlocking with all other
Network RX (NETRX) and Network WX (NETWX) IBoxes in your program to simplify

communications networking. It will perform the
WX on the specified Network #, which
corresponds to a specific unique Network

Configuration (NETCFG) at the top of your
program.

The Workspace parameter is an internal, private
register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Whenever this IBox has power, it will write data
from the master's V memory buffer to the

specified slave starting with the given slave element, giving other Network RX and Network
WX IBoxes on that Network # a chance to execute.

For example, if you wish to read and write data continuously from 5 different slaves, you can

have all of these NETRX and NETWX instructions in ONE RUNG driven by SP1 (Always

R Pay P @
MNetwark W Write
METW IB-70Z2
Network # [kn |
Warkspace [wa00 |
Slave ID (ko |
Fram Master Element (Src)  [TAD |
Number Of Bytes [k1 |
Ta Slave Element (Dest) [co |
Success [co |
Errar [co |

On). They will execute round-robin style, automatically.

NETWX Parameters

* Network#: specifies the (CPU ports, DCM’s, ECOM’s) Network # defined by the NETCFG

instruction

* Workspace: specifies a V-memory location that will be used by the instruction
* Slave ID: specifies the slave PLC that will be targeted by the NETWX instruction

* From Master Element (Src): specifies the location in the master PLC where the data will be sourced

from

* Number of Bytes: specifies the number of bytes to write to the slave PLC

* To Slave Element (Dest): specifies the slave address the data will be written to

* Success: specifies a bit that will turn on once the request is completed successfully

* Error: specifies a bit that will turn on if the instruction is not successfully completed

Parameter DLO05 Range

Network# . ....... ... ... il K K0-255

Workspace ...l V See DL05 V-memory map - Data Words
Slave D ... K K0-90

From Master Element (Src) ............... \ See DLO5 V-memory map - Data Words
Number of Bytes ....................... K K1-128

To Slave Element (Dest) X,Y,C,S,T.CT,GX,GY,V,P See DL0O5 V-memory map
SUCCesSS . ... X,Y,C,GX,GY,B See DLO5 V-memory map

Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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NETWX Example
Rung 1: The Network Configuration IBox coordinates all of the interaction with other
Network IBoxes (NETRX/NETWX). You must have a Network Configuration IBox for
each serial port network, DCM module network, or original ECOM module network in your
system. Configuration IBoxes must be at the top of your program and must execute every
scan.

This IBox defines Network# KO to be for the local CPU serial port #2 (KF2). For local CPU
serial ports or DCM/ECOM modules, use the same value you would use in the most
significant byte of the first LD instruction in a normal RX/WX rung to reference the port or
module. Any NETRX or NETWX IBoxes that need to reference this specific network would
n enter KO for their Network# parameter.

The Workspace register is used to maintain state information about the port or module, along
with proper sharing and interlocking with the other NETRX and NETWX IBoxes in the

program. This V memory register must not be used anywhere else in the entire program.

Metwork Config
1 NETCFG IB-700
M etiork; # k0
CPLU Partar Slot {ex. KF2 or K3 kf2
Wiarkspace Wa0rn
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NETWX Example

Rung 2: Using Network# KO, read X0-X7 from Slave K7 and write them to slave K5 as fast as
possible. Store them in this local PLC in C200-C207, and write them to C300-C307 in slave

K5.

Both the NETRX and NETWX work with the Network Config IBox to simplify all

networking by handling all of the interlocks and proper resource sharing. They also provide
very simplified error reporting. You no longer need to worry about any SP "busy bits" or

"error bits", or what port number or slot number a module is in, or have any counters or shift

registers or any other interlocks for resource management.

In this example, SP1 (always ON) is driving both the NETRX and NETWX IBoxes in the

same rung. On the scan that the Network Read completes, the Network Write will start that

same scan. As soon as the Network Write completes, any pending operations below it in the
program would get a turn. If there are no pending NETRX or NETWX IBoxes below this
[Box, then the very next scan the NETRX would start its request again.

Using the NETRX and NETWX for all of your serial port, DCM, or original ECOM
network reads and writes is the fastest the PLC can do networking. For ECOM100 modules,
use the ECOM100 and ECRX/ECWX IBoxes.

_On
SP1
2 | |

Metwork R Read
METFRX IB-701
Metwork # k0
Workspace Wa01
Slawe (D KT
From Slave Element {Src) X0
Mumber Of Bytes k1
To Master Element (Dest) WC200
Success 100
Errar c101
M etweark Wi Wirite
METW IB-702
Metuork # k0
Woarkspace W40z
Slawve D kA&
From Master Element {Srch WC200
Mumber Of Bytes k1
Ta Slave Element (Dest WiC300
Success c102
Etrar 103
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CTRIO Configuration (CTRIO) (IB-1000)

DS5

Used

HPP

N/A

CTRIO Config defines all the common information for one specific CTRIO module which
is used by the other CTRIO IBox instructions (for example, CTRLDPR - CTRIO Load
Profile, CTREDRL - CTRIO Edit and Reload Preset Table, CTRRTLM - CTRIO Run to
Limit Mode, ...).

The Input/Output parameters for this instruction can be A CTRIO Confg °
copied directly from the CTRIO Workbench configuration CTRIO 18-1000
for this CTRIO module. Since the behavior is slightly gE'O#
different when the CTRIO module is in an EBC Base via an Workspace
ERM, you must specify whether the CTRIO module is in a CTRIO Losation

local base or in an EBC base. The DL05 PLC only supports ¢ EBC (Cannected via ERW)
local base operation at this time. Input
You must have the CTRIO Config IBox at the top of your Output
ladder/stage program along with any other configuration

IBoxes.

If you have more than one CTRIO in your PLC, you must have a different CTRIO Config
[Box for EACH CTRIO module in your system that utilizes any CTRIO IBox instructions.
Each CTRIO Config IBox must have a UNIQUE CTRIO# value. This is how the CTRIO
[Boxes differentiate between the different CTRIO modules in your system.

The Workspace parameter is an internal, private register used by the CTRIO Config IBox
and MUST BE UNIQUE in this one instruction and MUST NOT be used anywhere else in

your program.

CTRIO Parameters
* CTRIO#: specifies a specific CTRIO module based on a user defined number
* Slot: specifies the single PLC option slot the CTRIO module occupies
* Workspace: specifies a V-memory location that will be used by the instruction
* CTRIO Location: specifies where the module is located (local base only for DL05)

¢ Input: This needs to be set to the same V-memory register as is specified in CTRIO Workbench as
‘Starting V address for inputs’ for this unique CTRIO.

* Output: This needs to be set to the same V-memory register as is specified in CTRIO Workbench as
‘Starting V address for outputs’ for this unique CTRIO.

Parameter DLO05 Range
CTRIO# ... K K0-255
Slot ... K K1
Workspace ............ ...l V See DL05 V-memory map - Data Words
Input ... V See DLO5 V-memory map - Data Words
Output ... V See DL05 V-memory map - Data Words
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CTRIO Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030

through V2061 for its output data.

CTRIO Canfig
1 CTRIO IB-1000
CTRIO # K1
Slot K2
Workspace Y400
Input V2000 - Y2026
Output V2030 - Y2061
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CTRIO Add Entry to End of Preset Table (CTRADPT) (IB-1005)

DS5

Used

HPP

N/A

CTRIO Add Entry to End of Preset Table, on a leading edge transition to this IBox, will
append an entry to the end of a memory based Preset Table on a specific CTRIO Output

resource. This IBox will take more than 1 PLC scan to

execute. Either the Success or Error bit will turn on when
the command is complete. If the Error Bit is on, you can

use the CTRIO Read Error Code (CTRRDER) IBox to

get extended error information.
Entry Type:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)
K3: Pulse Off (uses Pulse Time)
K4: Toggle

K5: Reset Count

SRR [&]
CTRIO Add Entry to End of Preset Table
CTRADPT IB-1005
CTRIO # ]
Output # [ko
Entry Type [wanon

Pulse Time [w400
Preset Count  [w400
Wiorkspace [wa0D
Success [co
Errar [co

Note that the Pulse Time parameter is ignored by some Entry Types.

The Workspace register is for internal use by this IBox
anywhere else in your program.

CTRAPT Parameters

instruction and MUST NOT be used

» CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config)
* Output#: specifies a CTRIO output to be used by the instruction

* Entry Type: specifies the Entry Type to be added to the end of a Preset Table

* Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types

* Preset Count: specifies an initial count value to begin at after Reset

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully

Parameter DL05 Range
CTRIO# ... K K0-255
Output# ... . K K0-3
Entry Type ... VK K0-5; See DLO5 V-memory map - Data Words
Pulse Time ........................... VK K0-65535; See DL05 V-memory map - Data Words
PresetCount ......................... VK K0-2147434528; See DL05 V-memory map
Workspace ...l V See DLO5 V-memory map - Data Words
Success ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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CTRADPT Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Config
1 CTRIO IB-1000
CTRIO # K1
Siot K2
Workspace Waao
Input Y2000 - Y2025
Output Y2030 - Y2061

Rung 2: This rung is a sample method for enabling the CTRADPT command. A C-bit is

used to allow the programmer to control the command from Data View for testing purposes.

Turning on CO will cause the CTRADPT instruction to add a new preset to the preset table
for output #0 on the CTRIO in slot 2. The new preset will be a command to RESET (entry
type Kl=reset), pulse time is left at zero as the reset type does not use this, and the count at
which it will reset will be 20.

Operating procedure for this example code is to load the CTRADPT_ex1.cwb file to your
CTRIO, then enter the code shown here, change to RUN mode, enable output #0 by turning
on C2 in dataview, turn encoder on CTRIO to value above 10 and output #0 light will come
on and stay on for all counts past 10. Now reset the counter with C1, enable CO to execute
CTRADPT command to add a reset for output #0 at a count of 20, turn on C2 to enable
output #0, then turn encoder to value of 10+ (output #0 should turn on) and then continue
on to count of 20+ (output #0 should turn off).

CTRIC Add Entry to End of Preset Table

Start CTRADPT CTRADPT |B-1005
(]
i | I

CTRIO # k1

Datput # ]

Entry Type k1

Fulze Time Al

Freset Count k20

Warkspace W01

Success 100

Error Z101

(example continued on next page)
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CTRADPT Example (cont'd)

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054 .1
3‘ | { ouT )

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enable autpot #0
c2 B2056.0
4 ‘ | {  ouT
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CTRIO Clear Preset Table (CTRCLRT) (IB-1007)

DS5

Used

HPP

N/A

CTRIO Clear Preset Table will clear the RAM based Preset Table on a leading edge transition

to this IBox. This IBox will take more than 1
PLC scan to execute. Either the Success or
Error bit will turn on when the command is
complete. If the Error Bit is on, you can use

the CTRIO Read Error Code (CTRRDER)

[Box to get extended error information.

The Workspace register is for internal use by
this IBox instruction and MUST NOT be

used anywhere else in your program.

CTRCLRT Parameters

» CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Contfig)

[v]x]= L
CTRIQ Clear Preset Tahle
CTRCLRET IB-1007
CTRIO# [0 |
Qutput # [0 |
Warkspace V400 |
Success [ |
Errar [0 |

* Output#: specifies a CTRIO output to be used by the instruction

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully

Parameter DLO05 Range
CTRIO# ... K K0-255
Output# ... K K0-3
Workspace ..................... V See DLO5 V-memory map - Data Words
SUCCESS ..t X,Y,C,GX,GY,B See DL0OS V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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CTRCLRT Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx [-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRID Caonfig
1 CTRIO IB-1000
CTRIO # K1
Slot K2

Workspace Wa0n
Input W2000 - 2025
Cutput W2030 - V2061

Rung 2: This rung is a sample method for enabling the CTRCLRT command. A C-bit is

used to allow the programmer to control the command from Data View for testing purposes.

Turning on CO will cause the CTRCLRT instruction to clear the preset table for output #0
on the CTRIO in slot 2.

Operating procedure for this example code is to load the CTRCLRT _ex1.cwb file to your
CTRIO, then enter the code shown here, change to RUN mode, enable output #0 by turning
on C2 in Data View, turn encoder on CTRIO to value above 10 and output #0 light will
come on and stay on until a count of 20 is reached, where it will turn off. Now reset the
counter with C1, enable CO to execute CTRCLRT command to clear the preset table, turn
on C2 to enable output #0, then turn encoder to value of 10+ (output #0 should NOT turn

on).

CTRIO Clear Preset Table

Start CgDRC'—HT CTRCLRT IB-1007

2 | I

CTRIO # kA1
Cutput # k0
Workspace Wa01
Success 100
Errar 101
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CTRCLRT Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054 1
3 ‘ | | {  ouT

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle output #0 E

2 B2056.0
4‘ | | (o oout
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H
CTRIO Edit Preset Table Entry (CTREDPT) (IB-1003)

0s5 | Used | CTRIO Edit Preset Table Entry, on a leading edge transition to this IBox, will edit a single

HPP | /A |entry in a Preset Table on a specific CTRIO Output resource. This IBox is good if you are
editing more than one entry in a file at a time. If you
wish to do just one edit and then reload the table inl) _ e
immediately, see the CTRIO Edit and Reload Preset CTREDEIRD FaltPresetTable Emrl\‘;_mg
Table Entry (CTREDRL) IBox. This IBox will take CTRIO #
more than 1 PLC scan to execute. Either the Success Output#
or Error bit will turn on‘w.hen the command is ;?:##(D-base 9
complete. If the Error Bit is on, you can use the Entry Type
CTRIO Read Error Code (CTRRDER) IBox to get Pulse Time
extended error information. :Jssztp(;i:m

. Success

Entry Type: eror
KO: Set
K1: Reset

K2: Pulse On (uses Pulse Time)
K3: Pulse Off (uses Pulse Time)
K4: Toggle

K5: Reset Count

Note that the Pulse Time parameter is ignored by some Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT be used
anywhere else in your program.

CTREDPT Parameters

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config
Ibox)

* Output#: specifies a CTRIO output to be used by the instruction

* Table#: specifies the Table number of which an Entry is to be edited

* Entry#: specifies the Entry location in the Preset Table to be edited

* Entry Type: specifies the Entry Type to add during the edit

* Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types

* Preset Count: specifies an initial count value to begin at after Reset

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully
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Parameter DLO05 Range

CTRIO# ... K K0-255

Output# .. ... K K0-3

Table# ... ... .. .. VK K0-255; See DL05 V-memory map - Data Words

Entry# .. VK K0-255; See DL05 V-memory map - Data Words

Entry Type ... VK K0-5; See DLO5 V-memory map - Data Words

PulseTime .............. ... ... .. VK K0-65535; See DL05 V-memory map - Data Words

PresetCount ......................... VK K0-2147434528; See DL05 V-memory map

Workspace ................ ... V See DL05 V-memory map - Data Words

SUCCESS ... X,Y,C,GX,GY,B See DLO5 V-memory map

Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
CTREDPT Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system

will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030

through V2061 for its output data.

(example continued on next page)

CTRIO Config
CTRID IB-1000
CTRIC # k1
Slot k2
Workspace Wana
Input W2000- 2025
Cutput W2030 - V2061
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CTREDPT Example (contd)
Rung 2: This rung is a sample method for enabling the CTREDPT command. A C-bit is

used to allow the programmer to control the command from Data View for testing purposes.

Turning on CO will cause the CTREDPT instruction to change the second preset from a reset
at a count of 20 to a reset at a count of 30 for output #0 on the CTRIO in slot 2.

Operating procedure for this example code is to load the CTREDPT _ex1.cwb file to your

CTRIO, then enter the code shown here, change to RUN mode, enable output #0 by turning

on C2 in Data View, turn encoder on CTRIO to value above 10 and output #0 light will

come on and stay on until a count of 20 is reached, where it will turn off. Now reset the
counter with C1, enable CO to execute CTREDPT command to change the second preset,
turn on C2 to enable output #0, then turn encoder to value of 10+ (output #0 should turn
on) and then continue past a count of 30 (output #0 should turn off).

Note that we must also reload the profile after changing the preset(s), this is why the
CTRLDPR command follows the CTREDPT command in this example.

CTRID Edit Preset Tahle Entry

Start C;'DREDF'T CTREDPT IB-1003
2 | |

CTRIO # k1

Qutput # il

Tahle # k1

Entry # (0-haszed) k1

Entry Type k1

Fulse Time k1

Preset Count k30

Workspace Wa01

Success 100

Errar 101

CTRIO Load Profile

JCTRLDPR IB-1001

CTRIO # k1

Qutput # il

File # k1

Workspace Wa0z

Success c102

Errar 103
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CTREDPT Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter

1 B2054.1
.| || { our
Rung 4: This rung allows the operator to enable output #0 from the ladder code.
enable autput #0
(3] B2056.0
[

4‘ . { out
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CTRIO Edit Preset Table Entry and Reload (CTREDRL) (IB-1002)

DS5 | Used

HPP | N/A

CTRIO Edit Preset Table Entry and Reload, on a leading edge transition to this IBox, will
perform this dual operation to a CTRIO Output resource in one CTRIO command. This

IBox will take more than 1 PLC scan to execute. Either

the Success or Error bit will turn on when the command |[¥Z= ©
. o . CTRIO Edit P t Tahle Entl d Reload
is complete. If the Error Bit is on, you can use the it
CTRIO Read Error Code (CTRRDER) IBox to get CTRIO #
extended error information. Output #
Table #
Entry Type: Entry # (0-hased)
Eniry Type
KO: Set Fuise Tirme
. Preset Count
K1: Reset workepacs
K2: Pulse On (uses Pulse Time) Success
Error
K3: Pulse Off (uses Pulse Time)
K4: Toggle

K5: Reset Count

Note that the Pulse Time parameter is ignored by some Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT be used
anywhere else in your program.

CTREDRL Parameters

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config

Ibox)
* Output#: specifies a CTRIO output to be used by the instruction
* Table#: specifies the Table number of which an Entry is to be edited
* Entry#: specifies the Entry location in the Preset Table to be edited
* Entry Type: specifies the Entry Type to add during the edit
* Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types
* Preset Count: specifies an initial count value to begin at after Reset
* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully
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|
Parameter DL05 Range
CTRIO# ... K K0-255
Outputf .. ... K K0-3
Table# ... . ... VK K0-255; See DLO5 V-memory map - Data Words
Entry# ... VK K0-255; See DLO5 V-memory map - Data Words
Entry Type ... VK K0-5; See DL0O5 V-memory map - Data Words
Pulse Time ........................... VK K0-65535; See DL05 V-memory map - Data Words
PresetGount ......................... VK K0-2147434528; See DL05 V-memory map
Workspace ...l V See DLO5 V-memory map - Data Words
Success ... X,Y,C,GX,GY,B See DLO5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map E
CTREDRL Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIC Canfig
1 CTRIO IB-1000
CTRIO # K1
Slot K2
Workspace w400
Input V2000 - Y2025
Output V2030 - Y2061

(example continued on next page)

DLO05 Micro PLC User Manual, 6th Edition I 5-231



Chapter 5: Intelligent Box (IBox) - Counter
u

CTREDRL Example (cont'd)
Rung 2: This rung is a sample method for enabling the CTREDRL command. A C-bit is

used to allow the programmer to control the command from Data View for testing purposes.

Turning on CO will cause the CTREDRL instruction to change the second preset in file 1
from a reset at a value of 20 to a reset at a value of 30.

Operating procedure for this example code is to load the CTREDRL_ex1.cwb file to your

CTRIO, then enter the code shown here, change to RUN mode, enable output #0 by turning

on C2 in Data View, turn encoder on CTRIO to value above 10 and output #0 light will

come on, continue to a count above 20 and the output #0 light will turn off. Now reset the
counter with C1, enable CO to execute CTREDRL command to change the second preset
count value to 30, then turn encoder to value of 10+ (output #0 should turn on) and
continue on to a value of 30+ and the output #0 light will turn off.

Note that it is not necessary to reload this file seperately, however, the command can only
change one value at a time.

CTRID Edit Preset Table Entry and Reload
Start CgDREDH'— CTREDRL IB-1002
2 | Il
CTRIO # k1
Cutput # k0
Tahle # k1
Entry # (0-based) kA1
Entry Type k1
Pulse Time K0
Preset Count k30
Wiorkspace WAl
Success c100
Errar 101
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CTREDRL Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
iz B2054.1
3 ‘ |} {  our

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enable output #0
2 Bz205E.0
4 ‘ | { our

)
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CTRIO Initialize Preset Table (CTRINPT) (IB-1004)

DS5

Used

HPP

N/A

CTRIO Initialize Preset Table, on a leading edge transition to this IBox, will create a single
entry Preset Table in memory but not as a file, on a specific CTRIO Output resource. This

IBox will take more than 1 PLC scan to execute.
Either the Success or Error bit will turn on when the
command is complete. If the Error Bit is on, you can

use the CTRIO Read Error Code (CTRRDER) IBox

to get extended error information.
Entry Type:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)
K3: Pulse Off (uses Pulse Time)
K4: Toggle

K5: Reset Count

Note that the Pulse Time parameter is ignored by some Entry Types.

NI @
CTRID Initialize Prezet Table
CTRIMPT IB-1004
CTRIO # [k0 |
Cutput # ] |
Entry Type [w400 |
Pulse Time  [w400 |
Preset Count  [w400 |
Waorkspace  [v400 |
Success [co |
Erraor [co |

The Workspace register is for internal use by this IBox instruction and MUST NOT be used

anywhere else in your program.

CTRINPT Parameters

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config

Ibox)

* Output#: specifies a CTRIO output to be used by the instruction

* Entry Type: specifies the Entry Type to add during the edit

* Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types

* Preset Count: specifies an initial count value to begin at after Reset

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successtully
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Parameter DL05 Range
CTRIO# ... K K0-255
Output# ... ... K K0-3
Entry Type ... VK K0-5; See DL05 V-memory map - Data Words
PulseTime ........................... VK K0-65535; See DL05 V-memory map - Data Words
Preset Count ......................... VK K0-2147434528; See DL05 V-memory map
Workspace ............... ... .. V See DL05 V-memory map - Data Words
SUCCESS .. X,Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map

CTRINPT Example E
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Config
1 CTRIO 1B-1000
CTRIO # K1
Slot K2
Workspace Waao
Input Y2000 - Y2028
Output V2030 - V2061

(example continued on next page)
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CTRINPT Example (contd)
Rung 2: This rung is a sample method for enabling the CTRINPT command. A C-bit is used

to allow the programmer to control the command from Data View for testing purposes.

Turning on CO will cause the CTRINPT instruction to create a single entry preset table, but
not as a file, and use it for the output #0. In this case the single preset will be a set at a count
of 15 for output #0.

Operating procedure for this example code is to load the CTRINPT _ex1.cwb file to your

CTRIO, then enter the code shown here, change to RUN mode, enable output #0 by turning

on C2 in Data View, turn encoder on CTRIO to value above 15 and output #0 light will not
come on. Now reset the counter with C1, enable CO to execute CTRINPT command to
create a single preset table with a preset to set output#0 at a count of 15, then turn encoder to
value of 15+ (output #0 should turn on).

CTRIO Initialize Preset Table

Start CTRINFT CTRINPT IB-1004
1]
2 | 1

CTRIO# k1

Cutput # k0

Entry Tvpe K0

Pulze Time k0

Freset Count K14

Workspace Y401

Success 100

Error 101
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CTRINPT Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter

(g B2054 .1
3 || { our
Rung 4: This rung allows the operator to enable output #0 from the ladder code.
enable output #0
C2 B2056.0
| |

4‘ 1 { our
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CTRIO Initialize Preset Table (CTRINTR) (IB-1010)

DS5

Used

HPP

N/A

CTRIO Initialize Preset Table, on a leading edge transition to this IBox, will create a single
entry Preset Table in memory but not as a file, on a specific CTRIO Output resource. This
IBox will take more than 1 PLC scan to execute. Either the

= . VIR 5}

Success or Error bit will turn on when the command is 100 [ s P o el
complete. If the Error Bit is on, you can use the CTRIO CTRINTR IB-1010
Read Error Code (CTRRDER) [Box to get extended error CTRIO # [0 |
information. Output # [k |
Entry Type [v4on |

Entry Type: Pulse Time  [v40D |
Preset Count  [w400 |

KO: Set Workspace  [v400 |
K1: Reset Buccess [co |
Errar <] |

K2: Pulse On (uses Pulse Time)
K3: Pulse Off (uses Pulse Time)
K4: Toggle

K5: Reset Count

Note that the Pulse Time parameter is ignored by some Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT be used
anywhere else in your program.

CTRINTR Parameters

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config
Ibox)

* Output#: specifies a CTRIO output to be used by the instruction

* Entry Type: specifies the Entry Type to add during the edit

* Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types

* Preset Count: specifies an initial count value to begin at after Reset

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully
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Parameter DLO05 Range

CTRIO# ... K K0-255

Output# ... K K0-3

Entry Type ..o VK K0-5; See DL05 V-memory map - Data Words

Pulse Time ........................... VK K0-65535; See DL0O5 V-memory map - Data Words

Preset Count ......................... VK K0-2147434528; See DL05 V-memory map

Workspace ...................... V See DL05 V-memory map - Data Words

SUCCESS ... X,Y,C,GX,GY,B See DLO5 V-memory map

Error ... X,Y,C,GX,GY,B See DL05 V-memory map
CTRINTR Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system

will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030

through V2061 for its output data.

(example continued on next page)

CTRID Config
CTRIO IB-1000
CTRIO # k1
Slot k2
Workspace Waao
Input V2000 - V2025
Qutput W2030- V2061
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CTRINTR Example (contd)
Rung 2: This rung is a sample method for enabling the CTRINTR command. A C-bit is

used to allow the programmer to control the command from Data View for testing purposes.

Turning on CO will cause the CTRINTR instruction to create a single entry preset table, but
not as a file, and use it for output #0, the new preset will be loaded when the current count is
reset. In this case the single preset will be a set at a count of 25 for output #0.

Operating procedure for this example code is to load the CTRINTR _ex1.cwb file to your
CTRIO, then enter the code shown here, change to RUN mode, enable output #0 by turning
on C2 in Data View, turn encoder on CTRIO to value above 10 and output #0 light will
n come on. Now turn on CO0 to execute the CTRINTR command, reset the counter with C1,

then turn encoder to value of 25+ (output #0 should turn on).

CTRIO Initialize Preset Table on Reset

Start CTRINTR CTRINTR IB-1010
0
2 | I

CTRIO# kK1

Clutput # 1]

Entry Type kN

Pulze Time kD

Preset Count k25

Workspace Wi

Success 100

Errar c101

5-240 I DL05 Micro PLC User Manual, 6th Edition



Chapter 5: Intelligent Box (IBox) - Counter
i

CTRINTR Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter

1 B2054.1
3 | { our |
Rung 4: This rung allows the operator to enable output #0 from the ladder code.
enable output #0
2 BZ056.0
[

4| (. { our
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CTRIO Load Profile (CTRLDPR) (IB-1001)

0S5 | Used | CTRIO Load Profile loads a CTRIO Profile File to a CTRIO Output resource on a leading
hPp | WA | edge transition to this IBox. This IBox will take more than 1 PLC scan to execute. Either the
Success or Error bit will turn on when the command is

complete. If the Error Bit is on, you can use the il LY P @
CTRIO Read Error Code (CTRRDER) IBox to get CTRIO Load Profile
extended error information. CTRLOPR |B-1001

The Workspace register is for internal use by this IBox | CTRIO#  [KD
instruction and MUST NOT be used anywhere else in | Output#  [K0

|

|

your program. File # /400 |
Workspace  [v400 |

SUCCess [c0 |

|

Errar [co

CTRLDPR Parameters
» CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Contfig)
* Output#: specifies a CTRIO output to be used by the instruction
* File#: specifies a CTRIO profile File number to be loaded
* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully

Parameter DLO05 Range
CTRIO# ... ... .. K K0-255
Output# ... K K0-3
File# ... VK K0-255; See DLO5 V-memory map - Data Words
Workspace ................. ... V See DL05 V-memory map - Data Words
SUCCESS ... X,Y,C,GX,GY,B See DL0O5 V-memory map
Error ... X.Y,C,GX,GY,B See DLO5 V-memory map
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|
CTRLDPR Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.
CTRIO Canfig
1 CTRIO IB-1000
CTRIC # kA
Slot k2
Workspace Waaa
Input Y2000 -%20245
Cutput W2030 - w2061

Rung 2: This CTRIO Load Profile IBox will load File #1 into the working memory of
Output 0 in CTRIO #1. This example program requires that you load CTRLDPR_IBox.cwb
into your Hx-CTRIO module.

CTRIO Load Profile
Try_Load_Profile CTRLOPR B-1001
1]
2 Il
CTRIO# k1
Cutput # ol
File # k1
Workspace W41
Success c1a0
Errar c1m

Rung 3: If the file is successfully loaded, set Profile_Loaded.

CTRLDPE_Success Profile_Loaded
100 i1
| |

3‘ 1 { SET )
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u
CTRIO Read Error (CTRRDER) (IB-1014)

0S5 | Used | CTRIO Read Error Code will get the decimal error code value from the CTRIO module

hpp | WA | (listed below) and place it into the given Error Code register, on a leading edge transition to
the IBox
Since the Error Code in the CTRIO is only maintained
until another CTRIO command is given, you must use SIRE ©
this instruction immediately after the CTRIO IBox that CTRIO Read Error Code
reports an error via its Error bit parameter. CTRRDER IB-1014
The Workspace register is for internal use by this IBox CTRIO#  [KD |
instruction and MUST NOT be used anywhere else in Workspace  [V400 |
your program. Error Code  [v400 |
Error Codes:
0: No Error

100: Specified command code is unknown or unsupported
101: File number not found in the file system

102: File type is incorrect for specified output function

103: Profile type is unknown

104: Specified input is not configured as a limit on this output
105: Specified limit input edge is out of range

106: Specified input function is unconfigured or invalid

107: Specified input function number is out of range

108: Specified preset function is invalid

109: Preset table is full

110: Specified Table entry is out of range

111: Specified register number is out of range

112: Specified register is an unconfigured input or output
2001: Error reading Error Code - cannot access CTRIO via ERM

CTRRDER Parameters
* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config)
* Workspace: specifies a V-memory location that will be used by the instruction

* Error Code: specifies the location where the Error Code will be written

Parameter DLO05 Range
CTRIO# ... . K K0-255
Workspace ................. ... V See DL05 V-memory map - Data Words
ErrorCode ............ ... ... ..., V See DL05 V-memory map - Data Words
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|
CTRRDER Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx [-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.
CTRIO Canfig
1 CTRIO IB-1000
CTRIO# k1
Slot k2
Workspace Wa0n
Input W2000-v2025
Cutput W2030 - V2061

Rung 2: This CTRIO Read Error Code IBox will read the Extended Error information from
CTRIO #1. This example program requires that you load CTRRDER_IBox.cwb into your
Hx-CTRIO module.

CTRIO Read Error Code
Read_Error_Code CTRRDER B-1014
o
2 | |
CTRIO# k1
Workspace W4 01
Error Code W40z
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CTRIO Run to Limit Mode (CTRRTLM) (IB-1011)

DS5

Used

HPP

N/A

CTRIO Run To Limit Mode, on a leading edge transition to this IBox, loads the Run to
Limit command and given parameters on a specific Output resource. The CTRIO's Input(s)
must be configured as Limit(s) for this function to work.

Valid Hexadecimal Limit Values:
KO0 - Rising Edge of Ch1/C

K10 - Falling Edge of Ch1/C iR L8]
K20 - Both Ed es Of Chl/C CTRID Run Ta Limit Mode
& CTRETLM 1B-1011

KOl - Rising Edge Of Chl/D CTRIO # |KD |

K11 - Falling Edge of Ch1/D Output#  [K |
Freguency w400 |

K21 - Both Edges of Ch1/D Lirmit eon |

K02 - Rising Edge of Ch2/C Duty Cycle  [vV400 |

K12 - Falling Edge of Ch2/C norkepace I‘;“D”” I

UCCESS
K22 - Both Edges of Ch2/C Error [Ca |

K03 - Rising Edge of Ch2/D
K13 - Falling Edge of Ch2/D
K23 - Both Edges of Ch2/D

This IBox will take more than 1 PLC scan to execute. Either the Success or Error bit will turn
on when the command is complete. If the Error Bit is on, you can use the CTRIO Read
Error Code (CTRRDER) IBox to get extended error information.

The Workspace register is for internal use by this IBox instruction and MUST NOT be used

anywhere else in your program.

CTRRTLM Parameters

» CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config
Ibox)

* Output#: specifies a CTRIO output to be used by the instruction
* Frequency: specifies the output pulse rate (20Hz - 20KHz)
¢ Limit: the CTRIO's Input(s) must be configured as Limit(s) for this function to operate

* Duty Cycle: specifies the % of on time versus off time. This is a hex number. Default of 0 is 50%,
also entering 50 will yield 50%. 50% duty cycle is defined as on half the time and off half the time

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully
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Parameter DL05 Range

CTRIO# ... K K0-255

Output# ... ... K K0-3

Frequency .......... ... ...l VK K20-20000; See DL05 V-memory map - Data Words

Limit ... VK KO-FF; See DL05 V-memory map - Data Words

DutyCycle ..............ccciiiii... VK K0-99; See DL05 V-memory map - Data Words

Workspace .................... .l V See DL05 V-memory map - Data Words

SUCCESS .. X,Y,C,GX,GY,B See DL05 V-memory map

Error ... X,Y,C,GX,GY,B See DL05 V-memory map
CTRRTLM Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system

will need a separate CTRIO I-box before any CTRxxxx [-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030

through V2061 for its output data.

Rung 2: This CTRIO Run To Limit Mode IBox sets up Output #0 in CTRIO #1 to output

pulses at a Frequency of 1000 Hz until Llimit #0 comes on. This example program requires

CTRIO Config
CTRIO [B-1000
CTRIC # k1
Slot k2
Workspace w400
Input W2000-w2025
Cutput W2030 - w2061

that you load CTRRTLM_IBox.cwb into your Hx-CTRIO module.

(example continued on next page)

CTRID Fun To Lirmit Mode
Try_RTLM CTRRTLM IB-1011
0
| |
CTRIC # K1
Cutput # k0
Fregquency k1000
Limit k0
Dty Cyele k0
Workspace Y401
Success 100
Errar c1m
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B
CTRRTLM Example (contd)
Rung 3: If the Run To Limit Mode parameters are OK, set the Direction Bit and Enable the
output.
CTRRTLM_Surccess Cut_0_Direction
100 Ba056.4
3 || { ouT )
n Cut_0_Enahle
Ba0ag.0
ouT )
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|
CTRIO Run to Position Mode (CTRRTPM) (IB-1012)
CTRIO Run To Position Mode, on a leading edge transition to this IBox, loads the Run to
DS5 | Used | Position command and given parameters on a specific Output resource.
HPP | N/A Valid Function Values are: JRR &)
00: Less Than Ch1/Fnl CTRIO Run To Position Made
' CTRRTFM IB-1012
10: Greater Than Chl/Fnl CTRIO # |K|:| |
01: Less Than Ch1/Fn2 Output#  [KD |
Freguency w400 |
11: Greater Than Ch1/Fn2 Function  [v4n0 |
02: Less Than Ch2/Fn1l Duty Cyele IWUU I E
Position Wa00
12: Greater Than Ch2/Fn1 Workspace  [400 |
03: Less Than Ch2/Fn2 Success OO |
13: Greater Than Ch2/Fn2 Eror [eo |

This IBox will take more than 1 PLC scan to execute. Either the Success or Error bit will turn
on when the command is complete. If the Error Bit is on, you can use the CTRIO Read
Error Code (CTRRDER) IBox to get extended error information.

The Workspace register is for internal use by this IBox instruction and MUST NOT be used
anywhere else in your program.

CTRRTPM Parameters

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config
Ibox)

* Output#: specifies a CTRIO output to be used by the instruction
* Frequency: specifies the output pulse rate (20Hz - 20KHz)

* Duty Cycle: specifies the % of on time versus off time. This is a hex number. Default of 0 is 50%,
also entering 50 will yield 50%. 50% duty cycle is defined as on half the time and off half the time

* Position: specifies the count value, as measured on the encoder input, at which the output pulse
train will be turned off

* Workspace: specifies a V-memory location that will be used by the instruction
* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully

Parameter DLO05 Range
CTRIO# ... K K0-255
Output# ... K K0-3
Frequency ........... ... ...l VK K20-20000; See DLOS V-memory map - Data Words
DutyCycle ............cciiiiiii.... VK K0-99; See DLO5 V-memory map
Position ............. . ...l VK K0-2147434528; See DL0O5 V-memory map
Workspace .................... . v See DLO5 V-memory map - Data Words
SUCCESS ..ot X,Y,C,GX,GY,B See DL0O5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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[
CTRRIPM Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system
will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.
CTRID Config
1 CTRIO |B-1000
CTRIO # k1
Slot k2
Warkspace Y400
Input W2000- Y2025
Cutput W2030- Y2061

Rung 2: This CTRIO Run To Position Mode IBox sets up Output #0 in CTRIO #1 to
output pulses at a Frequency of 1000 Hz, use the 'Greater than Ch1/Fnl' comparison
operator, until the input position of 1500 is reached. This example program requires that you

load CTRRTPM_IBox.cwb into your Hx-CTRIO module.

CTRIO Run To Position Mode

Try_RTEM CTRRTPM 1B-1012
o
2 | I}

CTRIC # kA

Dutput # k0

Fregquency k000

Function k10

Duty Cyele k0

Fosition k1a00

Workspace W01

Success 100

Errar 101

Rung 3: If the Run To Position Mode parameters are OK, set the Direction Bit and Enable

the output.
CTRRETFM_Success Cut_0_Direction
c100 B5056.4
3 N { out )
Cut_0_Enable
B5056.0
L ouT )
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CTRIO Velocity Mode (CTRVELO) (IB-1013)

DS5

Used

HPP

N/A

CTRIO Velocity Mode loads the Velocity command and given parameters on a specific
Output resource on a leading edge transition to this IBox.

This IBox will take more than 1 PLC scan to execute. NI 5]
Either the Success or Error bit will turn on when the CTRIO Velacity Mode
command is complete. If the Error Bit is on, you can use | “TRVEL® BT

the CTRIO Read Error Code (CTRRDER) IBox to get | °T7of <@

extended error information.

The Workspace register is for internal use by this IBox
instruction and MUST NOT be used anywhere else in

your program.

CTRVELO Parameters

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config

Ibox)

Dutput # [0
Freguency  [v400
Duty Cycle  [v400
Step Count  [v400
Workspace  [W400
Success [zo
Errar [co

* Output#: specifies a CTRIO output to be used by the instruction

* Frequency: specifies the output pulse rate (20Hz - 20KHz)

* Duty Cycle: specifies the % of on time versus off time. This is a hex number. Default of 0 is 50%,
also entering 50 will yield 50%. 50% duty cycle is defined as on half the time and off half the time

* Step Count: specifies the target position as a 32-bit Hex number, a value of Kfffffttf will cause the

profile to run continuously as long as the output is enabled

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successfully

Parameter DL05 Range
CTRIO# ... K K0-255
Output# ... K K0-3
Frequency .............cc ... VK K20-20000; See DL05 V-memory map - Data Words
DutyCycle ...........coiiiiii... VK K0-99; See DL05 V-memory map
StepCount ............ .. ............ VK K0-2147434528; See DL05 V-memory map
Workspace ................ ... .. ... V See DL05 V-memory map - Data Words
SUCCESS .. X,Y,C,GX,GY,B See DL05 V-memory map
Error ... X,Y,C,GX,GY,B See DL05 V-memory map

DLO05 Micro PLC User Manual, 6th Edition I 5-251



Chapter 5: Intelligent Box (IBox) - Counter

n
CTRVELO Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system

will need a separate CTRIO I-box before any CTRxxxx [-boxes can be used for them. The

CTRIO has been configured to use V2000 through V2025 for its input data, and V2030

through V2061 for its output data.

CTRIC Config
1 CTRIO IB-1000

CTRIO # k1
Slot k2
Waorkspace Y400
[nput Y2000 - Y2025
Output Y2030 - Y2061

Rung 2: This CTRIO Velocity Mode IBox sets up Output #0 in CTRIO #1 to output
10,000 pulses at a Frequency of 1000 Hz. This example program requires that you load
CTRVELO_IBox.cwb into your Hx-CTRIO module.

CTRIO Velocity Maode

Try WVELD CTRWELD B-1013
0
2 | Il

CTRIO # k1

Cutput # k0

Frequency k1000

Diuty Cyele K0

Step Count k10000

Workspace Y401

Success 100

Errar 1M
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i
CTRVELO Example

Rung 3: If the Velocity Mode parameters are OK, set the Direction Bit and Enable the output.
CTRWELD_Success Cwt_0_Direction

100 B5056.4

5 || { ouT )

Qut_0_Enahble E
Ba0a6.0
ouT )
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u

CTRIO Write File to ROM (CTRWFTR) (IB-1006)

than 1 PLC scan to execute. Either the Success or
Error bit will turn on when the command is
complete. If the Error Bit is on, you can use the

CTRIO Read Error Code (CTRRDER) IBox to

get extended error information.

The Workspace register is for internal use by this
n [Box instruction and MUST NOT be used

anywhere else in your program.

CTRWFTR Parameters

055 | used | CTRIO Write File to ROM writes the runtime changes made to a loaded CTRIO Preset
hpp | N/A | Table back to Flash ROM on a leading edge transition to this IBox. This IBox will take more

[]>x]= [&]
CTRIO Write File to ROM
CTRWFTR IB-1006

CTRIO# (KD |
Dutput # [0 |
Warkspace  [W400 |
|
|

Success [0
Errar [0

* CTRIO#: specifies a specific CTRIO module based on a user defined number (see CTRIO Config

Ibox)

* Output#: specifies a CTRIO output to be used by the instruction

* Workspace: specifies a V-memory location that will be used by the instruction

* Success: specifies a bit that will turn on once the instruction has successfully completed

* Error: specifies a bit that will turn on if the instruction does not complete successtully

Parameter DLO05 Range
CTRIO# ... K K0-255
Output# ... K K0-3
Workspace ................. ... V See DLO5 V-memory map - Data Words
SUCCESS ..ot X,Y,C,GX,GY,B See DL0O5 V-memory map
Error ... X,Y,C,GX,GY,B See DLO5 V-memory map
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CTRWFTR Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the system

will need a separate CTRIO I-box before any CTRxxxx [-boxes can be used for them. The
CTRIO has been configured to use V2000 through V2025 for its input data, and V2030

through V2061 for its output data.

CTRIO
Slot

Input

Output

CTRIO Canfig

CTRIO #

Wiorkspace

[B-1000
K1
k2

Wa0o

Y2000-20245

Y2030 - V2061

Rung 2: This CTRIO Edit Preset Table Entry IBox will change Entry 0 in Table #2 to be a

RESET at Count 3456. This example program requires that you load CTRWFTR_IBox.cwb

into your Hx-CTRIO module.

Try_EDFT
0

i ||

CTRIC Edit Preset Table Entry

CTREDPT

CTRIO#
Qutput #
Tahle #
Entry 3 {0-bazed)
Entry Type

Fulse Time
Freset Count
Wiarkspace
Success

Errar

[B-1003

KA

k0

k2

k0

kX

k0
k3456
Y4
100
c1

(example continued on next page)
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B
CTRWFTR Example (cont'd)
Rung 3: If the file is successfully editted, use a Write File To ROM IBox to save the edited
table back to the CTRIO's ROM, thereby making the changes retentive.
CTRIO Wirite File ta ROM
CTREDFT_Success CTRWFTR |B-100F
100
3 ||
CTRIO # k1
Qutput # kD
Warkspace LENES
Success c102
Error 103
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