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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. Itis
your responsibility to determine which codes should be followed, and to verify that the equipment, installation, and
operation are 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 orimplied warranty offitness
for High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our Desk Reference. 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 toimprove 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.

TRADEMARKS

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 2013, 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.



AVERTISSEMENT

Nous vous remercions d’avoir acheté I'équipement d’automatisation de Automationdirect.com™¢ 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 I'utiliser.

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

Vous devez, a 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 a déterminer
les codes ainsi que les normes a respecter pour assurer une installation et un fonctionnement s(rs.

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 a votre application particuliére et nous n’assumons aucune responsabilité a I'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 I'utilisation ou la revente
entant qu’équipementde commande en ligne dans des environnements dangereux nécessitant une sécurité absolue,
par exemple, 'exploitation d’installations nucléaires, les systemes de navigation aérienne ou de communication, le
contrble de la circulation aérienne, les équipements de survie ou les systéemes d’armes, pour lesquels la défaillance du
produit peut provoquer la mort, des blessures corporelles ou de graves dommages matériels ou environnementaux
("activités arisque élevé”). La société AutomationDirect nie toute garantie expresse ou implicite d’aptitude a l'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 a nous téléphoner au
770-844-4200.

Cette publication s’appuie sur linformation qui était disponible au moment de limpression. A la société
AutomationDirect, nous nous efforcons 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
a leurs propriétaires respectifs. AutomationDirect nie tout intérét dans les autres marques et désignations.

Copyright 2013, 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 a I'égard de tous les renseignements contenus dans le présent document.



Manual Revisions

Refer to this history in all correspondence and/or discussion about this manual.

Title: DL405 User Manual, 4th Edition, Rev. A
Manual Number: D4-USER-M

Issue Date Description of Changes

Original 1/94 Original Issue

2nd Edition 4/95 Major revision

3rd Edition 1/97 Major revision

Rev A 5/98 Minor corrections

Rev B 11/99 Minor corrections

Rev C 12/00 Added CE information, new PID features,
minor corrections

Rev D 9/03 Added memory information, MODEM
corrections, major and minor corrections

Rev E 7/04 Added ASCII table, minor corrections

4th Edition 8/09 Made corrections throughout the manual;

updated Chapter 4 dialogs, revised Chap-
ter 8; added Numbering
Systems appendix.

2/11 Manual reprinted with these 4 corrections:

1. Page 5-45: Replaced graphic for “Accu-
mulator Timer Example Using Compara-
tive Contacts”.

2. Page 5-80: Replaced graphic for “Ex-
clusive OR Formatted (XORF) Example”.

3. Page 8-23: Made 2 changes to Bit 7
row in table:

A. After “Autotune start”, added note
saying “Bit 7 can be used to cancel Au-
totune mode by setting it to 0”.

B. In fourth column, change “autotune
done” to “autotune/cancel done”.

4. Appendix page |-5: Added enclosure
graphic.

4th Edition 5/11 Corrected the number of memory regs
needed in the print message instruction.

Rev A 3/13 Updated Inductive Load Suppression info.
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m Getting Started

Introduction

The Purpose of Thank you for purchasing our DL405

this Manual family of products. This manual shows you
how to install, program, and maintain the
equipment. 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
DL405 PLCs and components, 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.
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Where to Begin If you already understand PLCs 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 have questions. If you are a new DL405
customer, we suggest you read this manual completely so you can understand the
wide variety of features in the DL405 family of products. We believe you will be
pleasantly surprised with how much you can accomplish with our products.

Supplemental If you have purchased operator interfaces or DirectSOFT", you will need to
Manuals 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

e Index - alphabetical listing of key words, at the end of this manual

You can also check our online resources for the latest product support information:
e Internet - Our Web address is http://www.automationdirect.com

If you still need assistance, please call us at 770-844-4200. Our technical support
group is glad to work with you in answering your questions. They are available
Monday through Friday from 9:00 A.M. to 6:00 P.M. Eastern Standard Time. If you
have a comment or question about any of our products, services, or manuals, please
fill out and return the ‘Suggestions’ card that was shipped with this manual.

DL405 User Manual, 4th Edition, Rev. A
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Conventions Used

N When you see the “light bulb” icon in the left-hand margin, the paragraph to its
immediate right will give you a special tip.
The word TIP: in boldface will mark the beginning of the text.

A
’/:

()
@
=
>
«
(92}
—
Q
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When you see the “notepad” icon in the left-hand margin, the paragraph to its
immediate right will be a special note.

The word NOTE: in boldface will mark the beginning of the text.

,x
JEEE

When you see the “exclamation mark” icon in the left-hand margin, the paragraph to
§ U; its immediate right will be a warning. This information could prevent injury, loss of
“oo property, or even death (in extreme cases).

The word WARNING: and text will be in boldface.

Key Topics for The beginning of each chapter will list the _
Each Chapter key topics that can be found in that Introduction

chapter.

DL405 User Manual, 4th Edition, Rev. A
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DL405 System Components

CPUs

Bases

I/0 Configuration

1/0 Modules

The DL405 product family is one of the most versatile and widely accepted PLCs
used for medium control applications. The CPUs are small, yet powerful. Their
modular design and expansion capability blend well with todays fast-moving
industry. The following is a summary of the major DL405 system components.

There are three feature-enhanced CPUs in this product line, the DL430, DL440, and
the DL450. All include a built-in power supply and communication ports. Each CPU
offers a large amount of program memory, a substantial instruction set and
advanced diagnostics. The DL450 features drum timers, floating-point math, built-in
PID loops, and additional communications ports. Details of these CPU features are
covered in Chapter 3, CPU Specifications and Operation.

Three base sizes are available in the system: 4 slot, 6 slot and 8 slot.

The DL430/440 CPUs can support up to 640 1/O between the CPU base and
expansion bases (the DL450 up to 1024 local I/0O). A maximum of 512 additional I/O
forthe DL430, 1024 for the DL440, or 1536 for the DL450 can be added to the system
in the form of remote I/O bases and slice I/O blocks. Each of these I/O configurations
is explained in Chapter 4, System Design and configuration.

The DL405 family has some of the most powerful modules in the industry. They
include a complete range of discrete modules which support 24 VDC, 125 VDC,
110/220 VAC and up to 10A relay outputs. Analog modules provide 12-bit resolution
and several selections of input and output signal ranges (including bipolar).
Specialty modules include a 100KHz high-speed input, thermocouple, general
purpose communication, magnetic pulse input, 16 loop PID function and more.

Programming Methods

DirectSOFT
Programming for
Windows™

Handheld
Programmer

There are two programming methods available to the DL405 CPUs, RLL (Relay
Ladder Logic) and RLLPLUS Stage Programing. Both the DirectSOFT programming
package and the handheld programmer support RLL and Stage.

The DL405 CPUs can be programmed with one of the most advanced programming
packages in the industry --DirectSOFT 5, Ver. 5 or later. DirectSOFT 5 is a
Windows-based software package that supports many of the Windows features you
already know, such as cut-and-paste between applications, point-and-click editing,
viewing and editing multiple application programs at the same time, browsers, and
newly added Intelligent Box (IBox) Instructions which will help ease your
programming tasks. DirectSOFT 5 universally supports the DirectLOGIC™ CPU
families. This means you can use the same DirectSOFT 5 package to program
DL105, DL205, DL305, DL405 or any new CPUs that we add to our product line.
There is a separate manual for the DirectSOFT 5 programming software.

All DL405 CPUs have a built-in programming port for use with the handheld
programmer (D4-HPP). The HPP can be used to create, modify and debug your
application program. A separate manual for the DL405 HPP is available.

DL405 User Manual, 4th Edition, Rev. A
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DL405 System The diagram below shows the major components and configurations of the DL405
Diagrams system. The next two pages show specific components for building your system. o
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LB
0
Up to 3 expansion
bases total
(only 2 shown) o
L1 1 6
. A
[ T T 1 B
i Rs
i I A
3]
) _
REMOTE I/O
o 0 1. Flexible
il RS Placement of I/O
E 2. Reduced
° Installation
0 £u 0 Costs
3. Versatile I/0
L Offering
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Direct OGIC™

- |r -

Getting Started

4 DC INPUT |
3 8pt 24-48 VDg
- ° 16pt 12-24 VD H
5[ 1ept 12-24 VDG AC INPUT AC/DC INPUT
AEE: (1ms response) 8pt 110-200 VAC 8pt 90-150 VAC/DC
AEE|  32pt 24 VDC 16pt 110 VAC o Isolated
il 32pt 5-12VDC 16pt 12-24 VAC/DC
sl 64pt 24VDC cJ
ﬁj ~—] Ly
| @

|
J

@=)
T = O

oo

s s s s s ) s s ) o

0

\\

R O I ® =
| @
— | PROGRAMMING ®
Handheld Programmer NS
with Built-in RLLPLUS A g— —
DirectSOFT 5 Program- |~
ming for Windows §=_@_2
®
@

O
€
\

COPROCESSOR™ MODULES CPUs /
?gggﬁgn/el?\ﬂsoﬁjzeﬂ RS485 DL430 - 110/220 VAC P/S,
from 128K to 512K DL440 - 110/220 VAC P/S,
22.5K Memory (Memory Cartridge Required)
DL440 - 24 VDC or 125 VDC P/S,
22.5K Memory (Memory Cartridge Required)
DL450 - 110/220 VAC P/S
7.5K Built-in Flash Memory
DL450 - 24 VDC or 125 VDC P/S
7.5K Built-in Flash Memory

BASES

SPECIALTY MODULES 4 Slot Bases (expandable or nonexpandable)
; 6 Slot Bases (expandable or nonexpandable)
ggﬁﬁgﬂﬂ‘;ﬁ ?A?&lﬁ%rdme 8 Slot Base (expandable or nonexpandable)

High Speed Counter Module
8 pt. Magnetic Pulse Input Module MEMORY CARTRIDGES

|
Q0000
=
\V/i
¥

h{:]o o:]o

)

ARAAAANAARANNNED

. 16 Loop PID Module CMOS RAM w/battery
4 Loop Temperature Controller UVPROM
SDS™ Interface Module EEPROM
L ° Filler Module
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DL405 Family

DC OUTPUT
8pt 12-24 VDC

16pt 5-24 VDC
16pt 12-24 VDC
32pt 5-24 VDC
32pt 12-24 VDC
64pt 5-24VDC

8pt 24-250 VDC ]

F: RELAY OUTPUT
8pt 10A/pt
AC OUTPUT ot SAnt
8pt 18-220 VAC 16pt 1A/pt
16pt 18-220 VAC

/O SYSTEMS

Expansion Bases ]
Local Base Expansion Unit
— 110/220 VAC P/S
Local Base Expansion Unit

24 VDC P/S o —
Local Base Expansion Unit

125 VDC P/S
Remote I/O

Remote 1/0O Master Module
Remote I/O Slave Unit 110-220 VAC
Remote I/O Slave Unit 24 VDC
DL450 CPU
Direct remote 1/O link on Port 3

l

NETWORKING

Ethernet Communication Module

Data Communication Module
DirectNET Network/Modbus®

DL450 CPU (Ports 1 and 3)
DirectNET Network/Modbus®

Modbus® Master Module

Modbus® Slave Module

TIWAY ™ Network Interface Module

Shared Data Network Module

=7 *
S~

&) ANALOG =
© 4CH Input SEE
9) 8CH Input e
N 16CH Input =
4CH Output 1€l

8CH Output e

= 16CH Output B=E
— 8CH Thermocouple Input | g
8CH RTD Input f%

Q)
©
=
=
Q@
(92}
92
o
=
®
o
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Getting Started

Getting Started

DirectLOGIC " Part Numbering System

A DL405 PLC control system may be comprised of many products from the DL405 family. The part
numbering system below shows how the part numbering systems work for each product category. Part
numbers for accessory items such as cables, batteries, memory cartridges etc. are typically an abbreviation

of the description for the item.

CPUs and Micro PLCs
Specialty CPUs

Similar modules

Product family D1/F1 [Da- | 440DC [ -1 |

D2/F2 [ [

D3/F3

D4/F4
Class of CPU / Abbreviation 230...,330...,430...
Denotes a differentiation between -1,-2,-3, -4
similar modules
Bases
Product family D2/F2 [ D3- | Ifﬁl DC |

D3/F3

D4/F4
Number of slots ##B
Type of Base DC or empty

: [D4-] 16 [N[D[] 2[F]

Discrete I/0
DL205 Product family D2/F2 [Ds-[ 16 [N[D[2] [-1]
DL305 Product family D3/F3 = : L
DL405 Product family D4/F4 :
Number of points 04/08/12/16/32/64 '
Input N :
Output T :
Combination C X
AC A !
DC D |
Either E :
Relay R :
Current Sinking 1 :
Current Sourcing 2 '
Current Sinking/Sourcing 3
High Current H :
Isolation S X
Fast 1/0 e !
Denotes a differentiation between -1,-2,-3, -4
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DirectLOGIC " Part Numbering System

©
@
=

Analog I/0 [F3-] o4 | AD | 5] -1] (3

DL205 Product family D2/F2 C T L1 L] %

DL305 Product family D3/F3 3

DL405 Product family D4/F4 8

Number of channels 02/04/08/16

Input (Analog to Digital) AD Alternate example of Analog I/0O

Output (Digital to Analog) DA using abbreviations

Combination xADXDA [ F3-]os [ THM [ -n |

Isolated S note: -n indicates thermocouple type

Denotes a differentiation between -1,-2,-3, -4 suchas: J, K, TR, SorE

Similar modules

Communication and Networking, DCM (Data Communication Module)

Special I/0 and Devices HSC (High Speed Counter)

Programming [ D3-] HPP | HPP (RLL PLUS Handheld Programmer)

DL205 Product family D2/F2 L1

DL305 Product family D3/F3

DL405 Product family D4/F4

Name Abbreviation see example

CoProcessors and ASCII BASIC Modules [ Fa-] cP [ 128 |- R |

DL205 Product family D2/F2 l I N !

DL305 Product family D3/F3

DL405 Product family D4/F4

CoProcessor CP

ASCII BASIC AB

64K memory 64

128K memory 128

512K memory 512

Radio modem R

Telephone modem T
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m Getting Started

Quick Start for PLC Checkout and Programming

If you have experience with PLCs, or if you just want to setup a quick example, this
section is for you! This example is not intended to tell you everything you need to
start-up your system. It is only intended to give you a general picture of what you will
need to do to get your system powered-up.

o
9]
=
©
8
w
o
£
E=
)
)

Step 1: Unpack the Unpack the DL405 equipment and verify you have the parts necessary to build this
DL405 Equipment demonstration system. The minimum parts you will need are:

e Base
e CPU (with a memory cartridge if you are using a DL440 or DL450)
e D4-16ND2 DC input module or a D4-16SIM input simulator module
e D4-16TR Relay output module
e Power cord
e Hook up wire
A 24 VDC toggle switch (if not using the input simulator module)
e A screwdriver, regular or Philips type
You will need at least one of the following programming options:

e DirectSOFT Programming Software, DirectSOFT Manual, and a
programming cable (connects the CPU to a personal computer), or

e D4-HPP Handheld Programmer (programming cable is optional), and
the Handheld Programmer Manual
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Getting Started m

Step 2: Install the Insert the CPU and I/O into the base. The CPU must go into the far left side of the

CPU and I/O base in the position marked “CPU/Power Supply”. When inserting components into

Modules the base, tilt the component slightly forward sliding the tab on the bottom of the
componentinto the slotin the base. Push the top of the component into the base until
it is seated firmly, then tighten the securing screw at the top of the module/unit.

Placement of discrete, analog and relay modules are not critical and may go in any
slot in any base however for this example install the output module in the slot next to
the CPU (slot 0) and the input module in the next slot (slot 1). Limiting factors for
other types of modules are discussed in Chapter 4, Bases, Expansion Units and I/O
Configuration. You must also make sure you do not exceed the power budget for
each base in your system configuration. Power budgeting is discussed in Chapter 4,
System Design and Configuration.

Q)
©
=
=
Q@
(92}
92
o
=
®
o

e Each unit has a plastic tab at the
bottom and a screw at the top.

¢ With the unit tilted slightly
forward, hook the module’s plastic
tab on the base.

e Gently push the top of the unit
back until it is firmly installed in
the base.

e Secure the unit to the base by
tightening the top screw.

Step 3: Remove Remove the terminal strip cover. It has a P ) P —
Terminal Strip small retention snap on the left edge. Push 0 | O
Access Cover in and up then pull the cover off.

Push in
and lift off

Step 4: Install If you are using a DL440 CPU (optional on —
Memory Cartridge DL450) you need to install the memory | O
cartridge in the slot to the right of the
battery. Make sure it is firmly seated. To

)|

|

)
find out more about memory cartridges I%
see Chapter 3. [1&]
L]
®
Is
@ Memory
I e Cartridge
Step 5: Select If you are using 110VAC install the voltage select jumper on the bottom two
Operating Power  terminals. If you are using 220VAC power, do not install the jumper. You can find a
Range detailed explanation of the terminal block on both the CPU and expansion units in

Chapter 2, Installation, Wiring, and Specifications.
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)/ WARNING: Damage will occur to the power supply if 220 VAC is connected to
D < D/ the terminal connections with the 110 VAC shunt in place.
T PN
S O
» 30vDC 1A )
g) gg}ggﬁc A @ ( DL4-430 CPU 110/220VAC h
E F R Rel RUN PWR I [ 8ATT
(0] . RUN l un Relay TERM @ RUN I 3 10
O} If using D4-0X-1 type bases, @ 1o ==
install this shunt to connect
grounds, for proper noise r+ @ oav e M@ 0
immunity. ~L| 24vpcour @ Auxiliary RUN |?_ ®
- Power
lel ()
B Loglc S4AVADC out
L6 77 — @ Ground N g
™~ Chassis 7
Q — @ " Ground @& |[
53y L @ §Z§§4VAE @
Install shunt to select 170-264VAC AC P o | G9)
50VAC ower
110 VAC range, leave shunt | |soeoriz Ly @ .l @
off to select 220 VAC range. |E @
85-132 110/220 (O
OPENVAC @ W/ ] J
170264 Select
- | ®
Step 6: Add I/O To finish this quick-start exercise or study other examples in this manual, you’ll need
Simulation to install an input simulator module (or wire an input switch as shown below), and

add an output module. Using an input simulator is the quickest way to get physical
inputs for checking out the system or a new program. To monitor output status, any
discrete output module will do.

f \
( 4
. DL4-430 CPU 110/220VAC
)9,,30[’405 o ==
LOGIC @ e O e
oP cu@d O com
x

Koyo s
©

Q[
Ul AR

a :
N '_L_‘ /\ Output Module

Toggle switch Module

N)

=
A

O

e

R EREEEEEE)

Wire the switches or other field devices prior to applying power to the system to
ensure a point is not accidentally turned on during the wiring operation. Wire the
input module (X0) to the toggle switch and 24VDC auxiliary power supply on the
CPU terminal strip as shown below for the 16ND2 input module. Chapter 2,
Installation, Wiring, and Specifications provides a list of I/O wiring guidelines.
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Getting Started m

Step 7: Connect Connect the wires as shown. Observe all
the Power Wiring precautions stated earlier in this manual.
For details on wiring, see Chapter 2,
Installation, Wiring, and Specifications.
When the wiring is complete, replace the
CPU and module covers. Do not apply Ground

power at this time. Line \E

Neutral

pauels Bumen

SRR eeeEe]

[ )
[

Step 8: Connect Remove the connector cover at the top Securing screws
the Handheld right of the CPU. Join the Handheld
Programmer programmer’s 15 pin D type connector 0 | O
(located on the back) to the connector you o
just uncovered on the CPU. Finger tighten
the securing screws on the top and bottom -
of the Handheld programmer. 0 I

Step 9: Switch On  Apply power to the system and ensure the PWR indicator on the CPU is on. If not,
the System Power remove power from the system and check all wiring and refer to the troubleshooting
section in Chapter 9 for assistance.

Step 10: Enter the Turn the key switch on the CPU to the STOP position and then back to the TERM

Program position. This puts the CPU in the program mode and allows access to the CPU
program. The PGM indicator should be illuminated on the HPP. Enter the following
keystrokes on the HPP:

= CPUs automatically configure I/O and the DL440 and DL450 CPUs default to

— NOTE: Itis not necessary for you to configure the 1/O for this system since the DL430
ﬁ = automatic 1/O configuration.

%o

YO0
(o == =] ¢
[ ctr |[sap) || o || nxr |
—
[ s |[ xevy |[ o ]| | CEND—
Lour |[voun|[ o |[«]

After entering the simple example program turn the key switch from the TERM
position to the RUN position and back to TERM. The RUN indicator on the CPU will
come onindicating the CPU has entered the run mode. If not repeat Step 10 insuring
the program is entered properly or refer to the troubleshooting guide in chapter 9.

During Run mode operation, the output status indicator 0 on the output module
should reflect the switch status. When the switch is on the output should be on.
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Steps to Designing a Successful System

©
[¢]
% Step 1: Review the  Always make safety your first priority in
o Installation any system application. Chapter 2
£ Guidelines provides several guidelines that will help
©
0]

provide a safer, more reliable system.
This chapter also includes wiring
guidelines for the various system
components.

Step 2: Understand The CPU is the heart of your automation

the CPU Setup system. Make sure you take time to

Procedures understand its various features and
setup requirements.

Step 3: Understand It is important to understand how to
the I/O System configure the 1/0 system. You have
Configurations several different types of systems:

e Local System

e Expansion System

¢ Remote I/O System
¢ Network connections

It is also important to understand how the
system Power Budget is calculated. See
Chapter 4 for more information.

o) 16pt 8pt azpt | tept | spt 16pt
input | nput || nput | Output f Output | Output

X0 X20 X30 Yo Y20 Y30

I —
(=)

Step 4: Determine There are many different 1/O modules

the 1/0O Module available with the DL405 system. Chapter 32 pt. Module
Specifications and 2 provides the specifications and wiring
Wiring diagrams for the discrete 1/0 modules.
Characteristics OR\
Ribbon connectdr
— NOTE: Analog and other specialty modules have their own manuals and are not
ﬁg included in this manual.
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Chapter 3 for more information. |
I

Step 6: Review the The DL405 PLC provides four main approaches to solving the application program,
Programming including the PID loop task depicted in the next figure.

Concepts ¢ 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 augment drums, stages, and loops.

e The DL450 has four timer/event drum types, each with up to 16 steps
They offer both time and/or event-based step transitions. Drums are
best for a repetitive process based on a single series of steps.

» Stage programming (also called RLLP/us) 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.

e The DL450 PID Loop Operation uses setup tables to configure up to 16
loops. Features include alarms, SP ramp/soak generation, and more.

Step 5: Understand Before you begin to enter a program, it is
the CPU Operation very helpful to understand how the DL405 o
CPU processes information. This involves 0]
not only program execution steps, but also Initialize hardware 5
involves the various modes of operation l @
and memory layout characteristics. See %Qﬁggl'g%gﬂsgrﬂ'ye %
3

Standard RLL Programming Timer/Event Drum Sequencer
(see Chapter 5) (see Chapter 6)
X0
LDD
— }—[ V1076
CMPD
K309482
SP62 Yo
— | ouD
Stage Programming PID Loop Operation
(see Chapter 7) (see Chapter 8)
SP - PID Process
PV
Step 7: Choose the After installation and studying the main [ T™R T
Instructions programming concepts, you can begin K30
" Sl CNT CT3
writing the application program or — K10

configuring loop operation. You'll discover |
a powerful instruction set!
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m Getting Started

Step 8: Understand Sometimes equipment failures occur
the Maintenance when we least expect it. Switches falil,

and loads short and need replacement, etc.
Troubleshooting Often, the majority of the troubleshooting
Procedures time is spent in locating the problem. The

DL405 system has many built-in features
such as error codes that can help you
quickly identify problems. See Chapter 9
for diagnostics and troubleshooting tips.
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Frequently Asked Questions

Q. How do | reset my DL405 CPU back to factory defaults

A. Resetting the processor to factory defaults is a two step process. First clear the
processor memory using DirectSOFT PLC>CLEAR PLC MEMORY. Next initialize
the scratchpad PLC>SETUP>INITIALIZE SCRATCHPAD. Be aware that
initializing the scratchpad will reset the system V-memory to defaults. System
V-memory contains parameters such as retentive ranges, communications port
settings, etc.

Q. How often should the CPU backup battery be changed?

A. All of the 405 CPUs have an LED indicator that will flash when the battery voltage
is getting low. The typical battery life is 5 years.

Q. Where can | obtain the most current firmware for the DL450?

A. In the tech support section of www.automationdirect.com. The firmware and
instructions on how to update the CPU are available.

Q. Do the DL405 PLCs have ethernet capability?
A. Yes, the H4-ECOM module is needed to support ethernet.

Q. Can the DL405 use the Modbus protocol?

A. The DL450 supports Modbus on port 1 or 3 as a master or slave. The DL-430/440
can support Modbus using the F4-MAS-MB master or F4-SLV-MB slave module.

Q. Can | have more than 16 PID loops on a system using the DL450?
A. Yes. You can still use the 16-loop PID module in the base, plus the DL450’s loops.

Q. What are the networking capabilities of the DL450?

A. The DL430/DL440 CPUs can serve as DirectNET slaves. The DL450 has two
network ports, which can serve as DirectNET masters or slaves, or MODBUS
masters or slaves.

Q. Are more FAQs available for the DL405 and other products?

A. Yes, visit www.automationdirect.com for more FAQs and other technical
information.
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Installation, Wiring,
and Specifications

In This Chapter. . . .

— Safety Guidelines

— Mounting Guidelines

— Installing DL405 Bases

— Installing Components in the Base

— CPU and Expansion Unit Wiring Guidelines
— 1/O Wiring Strategies

— 1/0O Module Wiring and Specifications

— Glossary of Specification Terms




Installation, Wiring, and Specifications

Safety Guidelines
199993 NOTE: Products with CE marks perform their required functions safely and adhere
ﬁg 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. Sufficient emergency circuits should be provided to
stop either partially or totally the operation of the PLC or the controlled
machine or process. These circuits should be routed outside the PLC in the
event of controller failure, so that independent and rapid shutdown are
available. Devices, such as “mushroom” switches or end of travel limit
switches, should operate motor starter, solenoids, or other devices without
being processed by the PLC. These emergency circuits should be designed
using simple logic with a minimum number of highly reliable
electromechanical components. 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.
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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.

e 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 The publications mentioned provide many ideas and requirements for system
Protection 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 Itis 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 1/O system in an emergency.

MCRs and SCRs provide a convenient means for removing power from the 1/0
system during an emergency situation. by de-energizing an MCR (or SCR) cail,
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, /0O communications error. etc.).

suoneo!‘,uoeds pue
‘BuLlipn ‘uone|elsul

Use E-Stop and Master Relay

~ ™~
EsTOp PowerOn Guard "ga'f‘e’
Guard Limit Switch @ Emergency Limit elay
\ Stop ol o :
E OTTTTT1] Master Relay Contacts
B oo
[
zﬁ\ |:| g o 0
pLCPover B |:|
U ] :
) 0
Master Output
Relay Module Saw
Contacts Arbor
|
—| | o No—|
To disconnect output

module power
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Emergency Power A properly rated emergency power disconnect should be used to power the PLC

Disconnect 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 ensure a known starting point.
Orderly System Ideally, the first level of fault detection is
Shutdown 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 O_x
injury or equipment damage.
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Turn off
)/ WARNING: The control program must Dﬁg‘d Saw
~| [z not be the only form of protection for | @
el any problems that may result in a risk — |
of personal injury or equipment
damage. @
Retract
Arm

Class 1, Division 2 This equipment is suitable for use in Class 1, Division 2, groups A, B, C and D or

Approval non-hazardous locations only.
§U§ WARNING: Explosion Hazard! - Substitution of components may impair
/O\ suitability for Class 1, Division 2.

WARNING: Explosion Hazard! - Do not disconnect equipment unless power
has been switched off or area is known to be non-hazardous.

\//
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Mounting Guidelines

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

* Environmental specifications

* Power supply specifications

* Regulatory Agency Approvals

* Enclosure Selection and Component Dimensions

Base Dimensions The following diagram shows the outside dimensions and mounting hole locations
for the 4-slot, 6-slot, and 8-slot bases. Make sure you follow the installation

232
guidelines to allow proper spacing from other components. gg
4.375" . 4.312" . oL
= mm 7 110mm 3 S
I el —— &
0=
Expansion © nQ
Unit, Remote
Slave 5.9”
150mm L
©L |

4 holes, clearance
for M4 screw

4 Slot Base 6 Slot Base

11.54” 14.45”
0.47" 293mm ~ 367mm >

> 13.74”
12,mm 21705'3"|3m i< 349mm >i
B

0 S
5.91” 4.69”

150mm 119mm@

-—

li=1
=
=] _CDJ
O
=)

o

| )

[0=)

—
=1
——

[}

8 Slot Base

19 mm | 17.36" -
0ar | 441mm -

0.08" Mounting hole 1é mm < 16.65” .

7 mm close-up | 423mm |

T

Base mounting
dimensions given to
upper (fully seated)

location

591" 469"
150mm 119mmE

0.75”
19 mm
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Panel Layout & There are many things to consider when designing the panel layout. The following items
Clearances correspond to the diagram shown. Note: there may be additional requirements,
depending on your application and use of other components in the cabinet.

1. The bases must be mounted horizontally to provide proper ventilation.

2. There should be a minimum of 7.2” (183mm) and a maximum of 13.75”
(350mm) between bases.

3. A minimum clearance of 2” (50mm) between the base and the top, bottom
and right side of the cabinet should be provided.

4. A minimum clearance of 3” (75mm) between the base and the left side of
the cabinet should be provided.

5. There must be a minimum of 2” clearance between the panel door and the
nearest DL405 component.

Temperature
Probe

]
B

Power
Source

HD
oc
=9
—
; ©

O

Y
5%
] (0]
oo
=0
S5
0nCc
o

) 7.2 -13.75”
183 - 350mm
DL405 Local Expansion Base
Panel \ 0
O
0
o
—\ ® ®|50mm
® —aau®l ™ ®
Star Washers BUS Bar
Ground Braid — —
— Panel Ground
Copper Lugs Earth Ground Terminal N
©) Note: there is a minimum of 2” (50mm)
clearance between the panel door
/ and the nearest DL405 component.
Star \ Panel or
Washers Single Point
Ground Not to scale

6. Connect the ground terminal on the DL405 base 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. A rule of thumb is to achieve 0.1 ohm of
DC resistance between the DL405 base and the single point ground.
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7.

10.

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. For this
connection you should use #12 AWG stranded copper wire as a minimum.
Minimum wire sizes, color coding, and general safety practices should
comply with appropriate electrical codes and standards for your area.

A good common ground reference (Earth ground) is essential for proper
operation of the DL405, which include:

a) Installing a ground rod as close to the panel as possible.
b) Connection to incoming power system ground.

Installations where the ambient temperature may approach the lower or
upper limits of the specifications should be evaluated properly. To do this
place a temperature probe in the panel, close the door and operate the
system until the ambient temperature has stabilized. If the ambient
temperature is not within the operating specification for the DL405 system,
measures such as installing a cooling/heating source must be taken to get
the ambient temperature within the DL405 operating specifications.

Device mounting bolts and ground braid termination bolts should be #10
copper bolts or equivalent. Tapped holes instead of nut-bolt arrangements
should be used whenever possible. To assure good contact on termination
areas impediments such as paint, coating or corrosion should be removed
in the area of contact.

The DL405 system is designed to be powered by 110 VAC, 220 VAC, or 24
VDC normally available throughout an industrial environment. Isolation
transformers and noise suppression devices are not normally necessary,
but may be helpful in eliminating/reducing suspect power problems.

Enclosures Your selection of a proper enclosure is important to ensure safe and proper
operation of your DL405 system. Applications of DL405 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

Security or restricted access

Sulfficient space for proper installation, cooling, and maintenance

Agency Approvals Some applications require agency approvals. The DL405 agency approvals for
which DL405 products are submitted are;

UL (Underwriters’ Laboratories, Inc.)
CE EMC (Electromagnetic Compatibility)
CUL (Canadian Underwriters’ Laboratories)

A complete listing of agency approvals for each product in the DL405 family is
available in the sales catalog, or you may call 1-800-633-0405 (U.S.).

o
>
o
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Environmental The following table lists the environmental specifications that generally apply to the
Specifications DL405 system (CPU, Expansion Unit, Bases, I/0 Modules). The ranges that vary for
the Handheld Programmer are noted at the bottom of this chart. 1/0 module
operation may fluctuate depending on the ambient temperature and your
application. Please refer to the appropriate /O module chapters for the temperature

derating curves applying to specific modules.

Power The external power source must be capable of suppling voltage and current

Specification Rating
Storage temperature -4° F to 158° F (-20° C to 70° C)*
Ambient operating temperature 32° F to 140° F (0° C to 60° C)
S0 Ambient humidity 5% - 95% relative humidity (non-condensing) **
;Eé Vibration resistance MIL STD 810C, Method 514.2
ig Shock resistance MIL STD 810C, Method 516.2
2 S Noise immunity NEMA (ICS3-304)
%cz' Atmosphere No corrosive gases
E (% *Storage temperature for the Handheld Programmer is 14° to 149°F (-10° to 65° C)

**Ambient humidity for the Handheld Programmer is 20% to 90% non-condensing.

complying with the PLC power supply specifications.

Specifications

DL405 Series CPUs

Voltage withstand
(dielectric strength)

1 min. @ 1500 VAC between primary,
secondary, field ground and run relay

Insulation resistance

> 10Mgq at 500 VDC

Input voltage range

85-132 VAC (110 range) / 170-264 VAC (220

D4-430/ D4-440 / D4-450 / D4-EX | range)

Input voltage range D4-440DC-1 / 20-29 VDC (24VDC) less than 10% ripple
D4-EXDC

Input voltage range D4-440DC-2 / 90-146 VDC (125 VDC) less than 10% ripple
D4-EXDC-2

Maximum inrush current D4-430 / 20A

D4-440/ D4-EX

Maximum inrush current D440DC-1/ | 10A

D4-EXDC

Maximum inrush current DL440DC-2 / | 20A

D4-EXDC-2

Maximum power 50VA

DL430/DL440/DL450,

D4-EX

Maximum power DL440DC-1, 38W

D4-EXDC

Maximum power DL440DC-2, 30W

D4-EXDC-2

24VDC Auxiliary Power Supply 20-28 VDC @ 0.4A maximum, ripple > 1V p-p
(D4-EX only)
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Component Before installing your PLC system you will need to know the dimensions for the

Dimensions components in your system. The diagram on this page provide the component
dimensions and should be used to define your enclosure specifications. Remember
to leave room for potential expansion. Appendix E provides the weights for each
component.

Handheld programmer

5.7
) 145mm

1.2"
30mm

4 S
= Memory
o i —_
H | | |: Cartridge ® 5
o 0
o8
- — 31# -~ =
. 80mm -g)m
4.65 olololo|lololg|lolo|la|lo — o=
118mm o9
s e e e | e e | s s s e | Eh:“:i
—
Oooooo|loo|lao||a|dJ 6'%.
2
olo|loololo|laololaola|oa nQ
r @ v
I/O modules I/0O module w/Ribbon connector
1.37
4375 34.8mm
111mm
e— & = NOTE: Ribbon connector and
100mm — — D shell extend out past module
e and may affect depth of cabinet
7
59"
150m o
Handheld programmer cable Base Expansion Cable

— e —
[y ./
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Installing DL405 Bases

Three Sizes of All'l/O configurations of the DL405 (except for Slice 1/0) will use a selection of either
Bases 4, 6 or 8 slot base(s). Local and expansion bases can be 4, 6, or 8-slot in size. Local
and expansion bases differ only in how they are wired in a system.

Expansion cabl
input connectio\
Local Base

8"3 Expansion cable __—
=.0 output connection
—_—
=

L

~=
5%
=8 Expansion
g(]) cable
8o
wc
£

; 8 slot base
)
. Expansion o
Expansion Bases Power 6 slot base
Supplies 1 b

[*]
1 4 slot base

WARNING: To minimize the risk of electrical shock, personal injury, or
§ Ué equipment damage, always disconnect the system power before installing or
~ N

O

removing any system component.

Mounting The CPU/Expansion Unit/Remote Slave must always be installed in the left-most
the Base slotin a base. This slotis marked on the base as P/S, CPU. The I/O modules can be
installed in any remaining slots. It is not necessary for all slots to be filled for your
system to work correctly. You may use filler modules to fill the empty slots in the base.

The base is secured to the equipment panel Mounting hole
or machine using four M4 screws in the Base mounting holes, close-up
corner locations shown to the right. The 4 locations

mounting cut-outs allow removal of the base —
after installation, without completely

removing the mounting screws. Full

mounting template dimensions are given in

the previous section on Mounting

Guidelines.
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Choosing the
Base Type

There are two types of bases to choose Local

from. The standard base type restricts the o T
placement of specialty modules (or f s R
intelligent modules) to the local base with cPU M|m
the CPU. By using the DL450 CPU and the 2

new “expanded bus” base type, you can

. . . Expansion cable —
also use specialty modules in expansion
bases as shown to the right. When all Expansion

bases inthe local/expansion system are of o
the new type, the DL450 can
communicate with specialty modules in Al | = - 5
any base. In all other respects, the new <
base is an exact replacement for the e

standard bases.

The part numbers for standard bases and the new bases are listed below.
Standard Bases Expanded Bus Bases

Allows selected

g 9 E o specialty modules
- D4-04B i D4-04B-1 in expansion bases
o 0 o 0
i i i i
E D4-06B E D4-06B-1
o 0
0 0 @] 0
g D4-08B E D4-08B-1
o 5 o O 0

The base expansion connectors on the new bases have new data signals used in
communicating with specialty /O across bases. Accordingly, you must observe the
following restrictions and guidelines with the new bases:

* Only the DL450 type CPU (in the local base) can communicate with a
specialty module in an expansion base.

* Inthe above case, both local and expansion bases must be the new
(-1) type.

* Of course, you can still have specialty modules in the local base.

* The new bases can also be used with DL430 and DL440 CPUs

(however, these CPUs cannot communicate with specialty 1/0O in
expansion bases).

* You can mix standard bases with new bases in a system, but no
specialty I/O modules may be used in expansion bases in this case (the
standard bases do not pass through the specialty 1/0 signals on their
expansion connectors).

NOTE: If you are designing a new DL450 CPU-based application, we recommend
using the new bases (-1 type) so you can add specialty modules in any base later.

suoneo!‘,uoeds pue
‘BuLlipn ‘uone|elsul
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Installing Components in the Base

Setting the CPU There is one bank of four configuration switches located on the back of DL430 and

DIP Switches DL440 CPUs. These switches affect battery low detection, station address override

(DL430/440 Only)  and baud rate of the secondary port (25-pin D connector). The figure below indicates
the location of these DIP switches. Equivalent configuration of the DL450 CPU
requires selecting AUX functions on a programming device.

Switch 1 "~ 5

«  ON-= Battery low indicator disabled ]
e OFF= Battery low indicator enabled

DR .

£5 Switch 2

= » ON-= Station address override is ]

cE enabled (address 1)

'(% o « OFF= Station address is set by T
3L AUX function with programming == ==
*g:('éu device

993 NOTE: Setting Switch 2 on forces the station address to 1. It does not change the
ﬁg address set by the programming device. When Switch 2 is turned off again the
= address will revert back to the address stored in memory via the AUX function.

Port 1 Baud Rate Switch 3 Switch 4
300 Off Off
1200 Off On
9600 On Off
19200 On On
119925 NOTE: Parity, Mode and Station address for port 2 is selected by AUX functions
ﬁg using a programming device.

1. Note the components have plastictabs  spring loaded
at the bottom and a screw at the top. securing screw

2. With the device tilted slightly forward,
hook the plastic tabs into the notch on
the base.

3. Then gently push the top of the
component back toward the base until
it is firmly installed into the base.

4. Now tighten the screw at the top of the
device to secure it to the base. h

= (=) E\\

\=

WARNING: To minimize the risk of electrical shock, personal injury, or
equipment damage, always disconnect the system power before installing or
removing any system component.

\N//
Oo—
/NN
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CPU and Expansion Unit Wiring Guidelines

S

CPU Wiring

125VDC
Terminal
Strip

Leﬁl

90-146VDC

@@@@f@@@@@

o
+_
L

Install shunt between LG and G
Recommended screw torque: 10.6 Ib-in (1.2Nm)

The main power terminal connections are under the front covers of the DL405 CPUs
and Expansion Units. The list below describes the function of each of the terminal
screws. Most of the terminal screws are identical between the CPU and the
Expansion Unit. If the terminal screw only applies to one of the units it will be noted.

* Run Relay - (CPU only) indicates to an external device when the CPU
is in Run Mode by contact closure. Its normally-open contacts can also
remove power from critical /O points if CPU comes out of Run mode.

* 24VDC Auxiliary Power - can be used to power field devices or I/O
modules requiring external power. It supplies up to 400 mA of current at
20-28VDC, ripple less than 1 V P-P. (Not available on DC CPUs.)

* Logic Ground - internal ground to the system which can be tied to field
devices/communication ports to unite ground signals.

* Chassis Ground - where earth ground is connected to the unit.

* AC Power_-where the line (hot) and the neutral (common) connections
are made to the CPU/Expansion Unit. (This is also where the DC power
source is connected for the 24/125 VDC CPU. The positive connection
is tied to line and the negative connection is tied to ground.)

* 110/220 Voltage Select - a shunt across two of the terminals
determines the voltage selection. Install the shunt to select 110VAC
input power, and remove the shunt to select 220VAC power input (the
shunt is not required for DC-powered CPUs or Expansion Units.)

suoneo!‘,uoeds pue
‘BuLlipn ‘uone|elsul

WARNING: Damage will occur to the power supply if 220 VAC is connected to
the terminal connections with the 115 VAC shunt installed. Once the power
wiring is connected, install the protective cover to avoid risk of accidental
shock.

The following diagram details the appropriate connections for each terminal.

24\VDC
Terminal AC Terminal
Strip Strip
D4-430 CPU 110/220VAC
RUN pvr O O sATT
@ @ 106[0405 TERM @ RINO O 10
@ @ Koyo STOP ceu @ O com
SOVDC 1A LO
@ ot ® 24V Auxiliary || ru |6'
@ RN @ Power Q —
L oai Logi I . ‘ ___
__ Chassis | |o D[ Chassis| |c g | &)[| — Chassis o
Ground w2600 Ground Ground 1
— +DC ,_|_ @||- +pc égoggAVA’CL @] - AC Line ¢ ©
— -DC g @®||— - bc e L @|| — AC Neutral
() 2 :@ 110/220 S
4 N L
L ® , E Voltage Select ||,
. (]

— N

Install shunt for 110 VAC range, Install shunt between LG and G

leave off for 220 VAC range.
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Expansion The following diagram details the appropriate connections for each terminal.
Unit Wiring
125VDC 24VDC ( <
Terminal Strip Terminal Strip AC Terminal Strip irect o
\QLDGIC405EX
@B @ @ Koyo
® ® ® ® S
@ @ oy @ 24V Aucxiliary ®
@ @ SN L @ Power | @
S0 <# [ DI/ croma ¢ [ |- arouna | [+ B~ Logic Grouna n»’:@-
£5 c® | @) — Chassis  |o @)]|-— Chassis | |c __ Chassis ) %‘,
E= o Ground || . Ground Ground G
=g ,_|— @®||- +pc ,_|— @+ +pc | |ee t|@]| - Ac Line @
_S"é—;: &[]+ - b @) -pc [ @]~ ACNeutral @
S5 t @ t @ / %) 110/220 _
S 17001 Voltage Select
i @ @ @ . ©

| | |
Install shunt between LG and G ~"" Install shunt for 110 VAC range, \

Recommended screw torque: 10.6 Ib-in (1.2Nm) leave off for 220 VAC range. Install shunt between LG and G
Connecting You can mount the Handheld directly to Port O of any DL405 CPU (15-pin D-shell
Programming connector), or you can use a 9 foot (3m) or 4.6 ft (1.5m) cable as shown below.
Devices

Cable Mount

Direct

A\

I

Use cable part no.
D4-HPCBL-1, or
D4-HPCBL-2

Retaining Screws

The standard port for use in DirectSOFT programming is the 15-pin port 0 on all
DL405 CPUs. The cable shown below is approximately 12 feet (3.66m) long.

]

All DL405 CPUs, port 0 _

15-pin D- 9-pin D-shell I
shell male female
[p— ——an[]

Use cable part no.

D4-DSCBL \

\
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On the DL450, you may use port 2 instead for DirectSOFT programming. The cable
shown below is approximately 12 feet (3.66m) long.

_—

phone style female

DL450 CPU, port 2 RJ12 9-pin D-shell i

Use cable part no.
D2-DSCBL

s T8

Connecting Operator interfaces usually require data and power connections. However, the g§
Operator Interface popular DV-1000 Data Access Unit may receive data and power directly from any Qo
Devices DL405 CPU, using the 2 meter (6.56 ft.) long cable shown below. -g’g
CD —

All DL405 CPUs, port 0 oS

2 TS PO 5 pin D-shell RJ12 DV-1000 %"“E

male phone style — 2=

5=

23

] —

B —am [y |[ 7]

Use cable part no.
D4-1000CBL

The DL450 can connect to a DV-1000 from port 2, using the 2 meter (6.56 ft.) long
cable shown below.

DL450 CPU, port 2 ]
P — RJ12 RJ12 DV-1000
phone style phone style — —
o oot
Use cable part no.
DV-1000CBL

Optimation operator interface panels require separate power and data connections.

Connect the CPU port 0, port 1, or port 2 (DL450) to an Optimation panel choosing

the appropriate 2 meter (6.56 ft.) long cable from the three shown below.

All DL405 CPUs, port 0 or port 1 Optimation Panel

15-pin D-shell
male

= Light Light Light
! 3 ¢ {
D D ] 2 Line x 20 character
h — Backiit LCD Display.
OP-4CBL-1
Cia
0

5-pin D-shell male

2
=, o]

RJ12 15-pin D-shell
phone style male

15-pin D-shell male

| —n

L I— 1}

21]

ine x 20 character
ickiit LCD Display.

o ]
OP-2CBL —

8]
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I/O Wiring Strategies

The DL405 PLC system 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 circuitry is divided into three main regions separated by isolation boundaries,
shown in the drawing below. Electrical isolation provides safety, so that afaultin one
area does not damage another. 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 that connect logic side circuits to any other.

Primary Side Secondary or Field Side
Logic side
PLC (backplane) Input
: Module - Inputs
Power Input Main ¢
Power CPU —
Supply (backplane) | Output
> Qutputs
Module P
Isolation —» Programming Device, <— |solation
Boundary Operator Interface, or Network Boundary

The next figure shows the physical layout of a DL405 PLC system, as viewed from
the front. In addition to the basic circuits covered above, AC-powered CPUs include
an auxiliary +24VDC power supply with its own isolation boundary. Since the supply
output is isolated from the other three circuits, it can power input and/or output
circuits!

PLC Isolation
Boundaries
o0
£5
=8
cC-=
g2
Sn
S5
nCc
£®
Primary Side
Power Input
+24VDC Out =

DL405
Secondary, or
PLC L
Main Logic side
Power | |
nterna
Supply CPU > Backplane
\
Auxiliary :
+24VDC Comm. Input Module | | Output Module
Supply
) [}
' I
To Programming Inputs Commons Outputs Commons :
Device, Operator . ] Supply for
Interface, Network Field Side Ou?r?u)’z Circuit -
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In some cases, using the built-in auxiliary +24VDC supply can result in a cost
savings for your control system. It can power combined loads up to 400 mA. Be
careful not to exceed the current rating of the supply. If you are the system designer
for your application, you may be able to select and design in field devices which can
use the +24VDC auxiliary supply.

Powering I/O All DL405 CPUs feature the internal auxiliary supply. If input devices AND output
Circuits with the loads need +24VDC power, the auxiliary supply may be able to power both circuits
Auxiliary Supply as shown in the following diagram (400 mA limit).

’—®—‘ AC Power

05
32
Power Input DL405 PLC g%
€3
Auxiliary Input Module Output Module 8,%
+24VDC -
Supply Inputs  Com. | | Outputs Com. ‘é’_g
] ] I =y
-}
nQ
+ - ! <

0o Loads

DC-powered DL405 CPUs are designed for application environments in which
low-voltage DC power is more readily available than AC. These include a wide range
of battery-powered applications, such as remotely-located control, in vehicles,
portable machines, etc. For this application type, all input devices and output loads
typically use the same DC power source. Typical wiring for DC-powered applications
is shown in the following diagram.

— | DC Power

Y Y DL405 PLC
Power Input

Input Module | | Output Module

Inputs  Com. Outputs Com.
A A

/ /

Loads
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Powering I/O
Circuits Using

In most applications it will be necessary to power the input devices from one power
source, and to power output loads from another source. Loads often require

high-energy AC power, while input sensors use low-energy DC. If a machine
operator is likely to come in close contact with input wiring, then safety reasons also
require isolation from high-energy output circuits. It is most convenient if the loads
can use the same power source as the PLC, and the input sensors can use the
auxiliary supply, as shown to the left in the figure below.

Ifthe loads cannot be powered from the PLC supply, then a separate supply must be
used as shown to the right in the figure below.

Separate Supplies

- @"' AC Power ’—®—‘ AC Power
o
c C
=.0
S5® B Input Power Input
= § i DL405 PLC o DL405 PLC
C-—
2 ‘(1;3_ Auxiliary Input Module Output Module Auxiliary | | Input Module Output Module
) +24VDC +24VDC
%'g Supply Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.
fw® [ ] ) [ [ [}
ty -~ . ty -~ y y
—0 O- —
Loads o IEads Load
Supply
I
Some applications will use the PLC external power source to also power the input
circuit. This typically occurs on DC-powered PLCs, as shown in the drawing below to
the left. The inputs share the PLC power source supply, while the outputs have their
own separate supply.
A worst-case scenario, from a cost and complexity view-point, is an application
which requires separate power sources for the PLC, input devices, and output loads.
The example wiring diagram below on the right shows how this can work, but also
that the auxiliary supply output is an unused resource. For these reasons, you'll
probably want to avoid this situation if possible.
e
— | DC Power
- =T ’—@—‘ AC Power
\/ \/ DL405 PLC Power Input DL405 PLC
Power Input
Input Module | Output Module Auxiliary | | Input Module Output Module
+24VDC
Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.
[ [ ] ] )
y | +y - ' '
—O0 O—— e
IEads Load o Input IEads Load
Supply Supply Supply
] ]
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Sinking/Sourcing  Before going further in our study of wiring strategies, we must have a solid

Concepts 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 = provides a path to supply ground (-)
Sourcing = provides a 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

. S . . V=
are sinking or sourcing only can conduct current in only one direction. This means it g_cf{
is possible to connect the external supply and field device to the I/O point with current ne
trying to flow in the wrong direction, and the circuit will not operate. However, we can @ 2
successfully connect the supply and field device every time by understanding %f:’
“sourcing” and “sinking”. §§
For example, the figure to the right depicts Ss
a “sinking” input. To properly connect the — nputr—— PLC _ _ nQ
external supply, we just have to connect it o (Sinking)

so the input provides a path to ground (-).
So, we start at the PLC input terminal, |

follow through the input sensing circuit, —

exit at the common terminal, and connect
the supply (-) to the common terminal. By
adding the switch, between the supply (+) b -
and the input, we have completed the

circuit. Current flows in the direction of the

arrow when the switch is closed.

|
|
Input |

Sensing |

Common |

|+

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. The
I/O module specifications at the end of this chapter list the input or output type.

Sinking Input Sinking Output
PLC PL
— lnputC T T T T T 1 re T T T 7 Output ——
P | | P | Load |
+_— : * Input : : Output + : i_
g— I Sensing I I Switch I p—
‘T Common I | Common ‘T
L _l L -
Sourcing Input Sourcing Output
PLC PLC
CommonT — = — ™ ‘i i‘ _____ 1. Common
L B : + Input : : Output + : Rl
? I Sensing I I Switch I ?
= — Input Output =
L—oo | | Moad —
L _l L - I—,
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I/O “Common” In order for a PLC 1/O circuit to operate, PLC
Terminal Concepts current must enter at one terminal and exit Field | Main Path [ —
at another. This means at least two Device | (/0 Point)
terminals are associated with every 1/O
point. In the figure to the right, the Input or = D
Output terminal is the main path for the L=
current. One additional terminal must Return Path
provide the return path to the power

supply.

I/0

|+

If we had unlimited space and budget for PLC
I/O terminals, then every I/O point could
have two dedicated terminals just as the
figure above shows. However, providing o0
this level of flexibility is not practical or Input 2

-
| Input
5
1
I

even necessary for most applications. So, 0O O v
I
A
S
I
O

Input 1 Sensing

most Input or Output points on PLCs are in Inout 3
groups which share the return path (called s oo F
commons). The figure to the right shows a — Input4
group (or bank) of 4 input points which +—O
share a common return path. In this way, Ll
the four inputs require only five terminals T
instead of eight. |

HD
oc
=9
—
; ©

O

Y
5%
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input current when all inputs are energized. This is especially important in output

NOTE: In the circuit above, the current in the common path is 4 times any channel’s
ﬁ circuits, where heavier gauge wire is sometimes necessary on commons.

Most DL405 input and output modules (1o-2avDC  INPUT)
group their I/O points into banks that share e
acommon return path. The best indication o
of 1/O common grouping is on the wiring 2 8
label, such as the one shown to the right. D4-16ND2
The miniature schematic shows two circuit 10228700
banks with eight input points in each. The

common terminal for each is labeled “CA”

and “CB”, respectively.

In the wiring label example, the positive
terminal of a DC supply connects to the
common terminals. Some symbols you
will see on the wiring labels, and their
meanings are:

wn = o
~No o

e

L CA
]

|
o

I

SBIE)

SR EEIEE RS 6

Obgwlmmlmml—nb

|l| Frrr1r1rj

AC supply DC supply  AC or DC supply
- A
Input Switch Output Load

—5 o=

Frr1r1rri

|m \lll\) ml—n mI

[RRREEE
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e
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Installation , Wiring, and Specifications

Connecting DC 1/O
to “Solid State”
Field Devices

Solid State
Input Sensors

Solid State
Output Loads

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.

Several DL405 DC input modules 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 +24 auxiliary
supply or another supply (+12 VDC or +24VDC), as long as the input specifications
are met.

Field Device PLC DC Input

| —OOutput nput & o |
| | (sinking) (sourcing) | |
I I Supply I I
| Ground |[=|,|+ _ Common L |
| -l |
L = L |

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

Field Device

+V | PLC DC Input

(sinking)l
I

Common L

Output (sourcing)
G

round

:L{}——
_(

I
I
I
I
I

I

| =
L

o L |

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 control
signal, not to send DC power to an actuator.

Several of the DL405 DC output modules are the sinking type. This means that each
DC output provides a path to ground when it is energized. 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 Sinking Output Field Device
> _ Field Device .
| +DC pwr —O Power | W
| Output Input | I
: |_| T (sinking) T (sourcing) | :
| JH— | — |10-30 VDC | |
| —F2 Common =1 Ground I
s A
R T

suoueo!‘,uoeds pue
‘BuLlipn ‘uone|elsul
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In the next example we connect a PLC sinking DC output point to the sinking input of
afield 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 Rpull-up from the output to the DC output circuit power input.

PLC DC Output
r 1

| +DC pwr —O—e Power
I I ; ;
| | R puII_—up . E'ﬂd_Dﬂ'Ee_ -
| | (sourcing) | |
| (sinking) | | Output Input | Rinput |
S0 : T " (sinking) :
3.8 | I—:> Common T Ground |
S | = ? ” T L |
= 8_ [ L 4
=0
+— O
2s e NOTE 1: DO NOT attempt to drive a heavy load (>25 mA) with this pull-up method
- ﬁg 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 OFF, 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 R pull-up. In order to do so, we need to
know the nominal input current to the field device (linput) when the inputis 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 pull-up. Then
calculate the power Ppull-up (in watts), in order to size R pull-up properly.

V input (turn-on)

| input =
Rinput
V 2
V supply - 0.7 _ supply
R pull-up = - Rmput P pull-up = —————
| input R pullup

Of course, the easiest way to drive a sinking input field device as shown below is to
use a DC sourcing output module. The Darlington NPN stage will have about 1.5V
ON-state saturation, but this is not a problem with low-current solid-state loads.

PLC DC Sourcing Output

r—— m
| +DC pwr A Common
| T : .
| | Field Device
! | o |
I | | R I
| . Output (sourcing) lnput | Minput |
| T n (sinking) | :
| | Supply | —

=T Ground | |
| | | A I
| | < |
.- J L J
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Relay Output Four output modules in the DL405 1/O family feature relay outputs: D4-08TR,
Guidelines F4-08TRS-1, F4-08TRS-2, D4-16TR. Relays are best for the following
applications:

* Loads that require higher currents than the solid-state outputs can
deliver

* Cost-sensitive applications

* Some output channels need isolation from other outputs (such as when
some loads require different voltages than other loads)

Some applications in which NOT to use relays:

* Loads that require currents under 10 mA
e Loads which must be switched at high speed or heavy duty cycle

Relay outputs in the DL405 output Relay with Form A contacts
modules are available in two contact Fr————————
arrangements, shown to the right. The I
Form A type, or SPST (single pole, single |
throw) type is normally open and is the : %
I
I

suoueo!‘,uoeds pue
‘BuLlipn ‘uone|elsul

simplest to use. The Form C type, or
SPDT (single pole, double throw) type has
a center contact which moves and a L
stationary contact on either side. This
provides a normally closed contact and a
normally open contact. Relay with Form C contacts

Some relay output module’s relays share rT T T T 1
common terminals, which connect to the
wiper contact in each relay of the bank.

I
I
Other relay modules have relays which : OJE‘_O_’
are completely isolated from each other. In | o——<>—>
all cases, the module drives the relay coil | O
when the corresponding output pointis on. L J
Transient The following pages are intended to give a quick overview of the negative effects of

Suppression for transient voltages on a control system and provide some simple advice on how to

Inductive Loads in effectively minimize them. The need for transient suppression is often not apparent

a Control System tothe newcomers in the automation world. Many mysterious errors that can afflictan
installation can be traced back to a lack of transient suppression.

What is a Transient Voltage and Why is it Bad?

Inductive loads (devices with a coil) generate transient voltages as they transition
from being energized to being de-energized. If not suppressed, the transient can be
many times greater than the voltage applied to the coil. These transient voltages can
damage PLC outputs or other electronic devices connected to the circuit, and cause
unreliable operation of other electronics in the general area. Transients must be
managed with suppressors for long component life and reliable operation of the
control system.
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This example shows a simple circuit with a small 24V/125mA/3W relay. As you can
see, when the switch is opened, thereby de-energizing the coil, the transient voltage
generated across the switch contacts peaks at 140V.

Example: Circuit with no Suppression

Oscilloscope volts
160
“ 140
- 100
= 24VDC = %
=5 T Relay Coil «© \
s (24V/125mA/3W, 2 e ————
= 4 AutomationDirect part no. 0
5 750-2C-24D) 20
Do
£

In the same circuit, replacing the relay with a larger 24V/290mA/7W relay will
generate a transient voltage exceeding 800V (not shown). Transient voltages like
this can cause many problems, including:

* Relay contacts driving the coil may experience arcing, which can pit the
contacts and reduce the relay’s lifespan.

* Solid state (transistor) outputs driving the coil can be damaged if the
transient voltage exceeds the transistor’s ratings. In extreme cases,
complete failure of the output can occur the very first time a coil is
de-energized.

* Input circuits, which might be connected to monitor the coil or the
output driver, can also be damaged by the transient voltage.

A very destructive side-effect of the arcing across relay contacts is the
electromagnetic interference (EMI) it can cause. This occurs because the arcing
causes a current surge, which releases RF energy. The entire length of wire
between the relay contacts, the coil, and the power source carries the current surge
and becomes an antenna that radiates the RF energy. It will readily couple into
parallel wiring and may disrupt the PLC and other electronics in the area. This EMI
can make an otherwise stable control system behave unpredictably at times.
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PLC’s Integrated Transient Suppressors

Although the PLC’s outputs typically have integrated suppressors to protect against
transients, they are not capable of handling them all. It is usually necessary to have
some additional transient suppression for an inductive load.

Here is another example using the same 24V/125mA/3W relay used earlier. This
example measures the PNP transistor output of a D0-06DD2 PLC, which
incorporates an integrated Zener diode for transient suppression. Instead of the
140V peak in the first example, the transient voltage here is limited to about 40V by
the Zener diode. While the PLC will probably tolerate repeated transients in this
range for some time, the 40V is still beyond the module’s peak output voltage rating
of 30V.

Example: Small Inductive Load with Only Integrated Suppression

. Volts

* For this example, a 24V/125mA/3W 45

y relay is used (AutomationDirect 20
part no. 750-2C-24D) ‘i
————————————— 35

Oscilloscope

Optical
| Isolator

The next example uses the same circuit as above, but with a larger 24V/290mA/7W
relay, thereby creating a larger inductive load. As you can see, the transient voltage
generated is much worse, peaking at over 50V. Driving an inductive load of this size
without additional transient suppression is very likely to permanently damage the
PLC output.

Example: Larger Inductive Load with Only Integrated Suppression

g volts
60
* For this example, a 24/290mA/7W

relay is used (AutomationDirect 50 pe—
part no. SC-E03G-24VDC)
40 \
30

20

Oscilloscope

10

Optical 0

| Isolator

S

-10

suoueo!‘,uoeds pue
‘BuLlipn ‘uone|elsul
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Additional transient suppression should be used in both of the preceding examples.
If you are unable to measure the transients generated by the connected loads of
your control system, using additional transient suppression on all inductive loads
would be the safest practice.

Types of Additional Transient Protection
DC Coils:

The most effective protection against transients from a DC coil is a flyback diode. A
flyback diode can reduce the transient to roughly 1V over the supply voltage, as
shown in this example.

DC Flyback Circuit

g)‘é’ Volts

= S Oscilloscope 30
m A 7 =

;9 AW » 25

Y SN

cC-= vV YV V 20

o3 1L 'y

TS 24VDC = 15

%(D

+— O

nc

£®

I :

Sinking Sourcing

Many AutomationDirect socketed relays and motor starters have add-on flyback
diodes that plug or screw into the base, such as the AD-ASMD-250 protection diode
module and 784-4C-SKT-1 socket module shown below. If an add-on flyback
diode is not available for your inductive load, an easy way to add one is to use
AutomationDirect's DN-D10DR-A diode terminal block, a 600 VDC power diode
mounted in a slim DIN rail housing.

sutom ationdirec ‘; 1:; :r ‘:l
3 Rl 8 =
pp-ASHD E-c==
e ]| | 1
| Al 1 5 [ ’
_J’: il . — !- i
— Te o ¥
sl
AD-ASMD-250 784-4C-SKT-1 DN-D10DR-A
Protection Diode Module Relay Socket Diode Terminal Block

Two more common options for DC coils are Metal Oxide Varistors (MOV) or TVS
diodes. These devices should be connected across the driver (PLC output) for best
protection as shown below. The optimum voltage rating for the suppressor is the
lowest rated voltage available that will NOT conduct at the supply voltage, while
allowing a safe margin.
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AutomationDirect’s ZL-TSD8-24 transorb module is a
good choice for 24 VDC circuits. It is a bank of 8 uni-
directional 30 V TVS diodes. Since they are uni-di-
rectional, be sure to observe the polarity during instal-
lation. MOVs or bi-directional TVS diodes would
install at the same location, but have no polarity con-
cerns.

ZL-TSD8-24

Transorb Module

AC Coils:

Two options for AC coils are MOVs or bi-directional TVS diodes. These devices are
most effective at protecting the driver from a transient voltage when connected
across the driver (PLC output) but are also commonly connected across the coil. The
optimum voltage rating for the suppressor is the lowest rated voltage available that
will NOT conduct at the supply voltage, while allowing a safe margin.

AutomatiojnDirect’s ZL-TSD8-120 transorb module is
a good choice for 120 VAC circuits. It is a bank of
[ eight bi-dirctional 180 V TVS diodes.

s

‘l' ZL-TSD8-120
Transorb Module

NOTE: Manufacturers of devices with coils frequently offer MOV or TVS diode
suppressors as an add-on option which mount conveniently across the coil. Before
using them, carefully check the suppressor’s ratings. Just because the suppressor
is made specifically for that part does not mean it will reduce the transient voltages to
an acceptable level.

For example, a MOV or TVS diode rated for use on 24-48 VDC coils would need to
have a high enough voltage rating to NOT conduct at 48V. That suppressor might
typically start conducting at roughly 60VDC. If it were mounted across a 24V caoil,
transients of roughly 84V (if sinking output) or -60V (if sourcing output) could reach
the PLC output. Many semiconductor PLC outputs cannot tolerate such levels.

Q
-]
o
wn
©
(0]
o,
—hJ
(@]
Sé_)-
(@]
-]
w

‘BuLiA “Uonejfelsul

DL405 User Manual, 4th Edition, Rev. A



Installation, Wiring, and Specifications

Prolonging Relay  Relay contacts wear according to the amount of relay switching, amount of spark

Contact Life 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.

For inductive loads in DC circuits we recommend using a suppression diode as
shown in the following diagram (DO NOT use this circuit with an AC power supply).
Whenthe 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.

Place the diode as close to the inductive field device as possible. Use a diode with a
peak inverse voltage rating (PIV) atleast 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 1N914, 1N941, etc. Be sure the diode is in the circuit correctly before operation. If
installed backwards, it short-circuits the supply when the relay energizes.
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PLC Relay Output Inductive Field Device
r——————— a r————— A
| — | | |
| :E| Output _ Input |
[ B A I |
[Ee Suopy | |
| ’f ~ Common 0 Common |
J | | I hd A
[ J [ 4
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Installation , Wiring, and Specifications m

Another method of surge suppression is to use a resistor and capacitor (RC)
snubber network. The RC network must be located 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:

Now we are ready to calculate values for R and C, according to the formulas:

| 2 Vv 50
R(Q) = —— ,wherex= 14+

10 10x1 * \V}

C (uF) =
C minimum = 0.001 uF, 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, we first, we calculate the peak values:

o
>
o
2}

8]
@
=
=hJ
Q
)
=4
()
=
»

‘BuLiA “Uonejfelsul

lpeak = lrms 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, we have:

| 2 0.707 2 _

C (uF) = = = 0.05 yuF, voltage rating = 170 Volts

10 10

\Y 50
R(Q) = ————— ,wherex= 1+

10x1 X %
169.7
x= 14+ =1.29 R (Q) = 129 =16, 12 W, £ 5%
169.7 10x0.707
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I/0O Module Wiring and Specifications

Module Placement Before wiring the 1/O modules in your (] o
system to field devices, it's very important E g
to make sure each 1/0O module is in the |:|
right slot and base in the system. Costly E
wiring errors may be avoided by doing the |:|
following: 6

* Do the power budget calculations for each base to verify the base power
supply can power all the modules in the base. Information on how to do
this is in Chapter 4, System Design and Configuration.

* Some specialty I/O modules may only be installed in particular slots (will
not function properly, otherwise). Check the corresponding manuals
before installation and wiring.

* Whenever possible, keep modules with high voltage and current wiring
away from sensitive analog modules.
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1/0 Module The diagram below shows the status indicator location for common I/O modules.

Status Indicators .
Loose terminal

block indicator

Status indicators ——|

Blown fuse
(non-replaceable)
indicator
(Output modules only)

Display status —— | l
(selects a group
of signals to
be displayed)
k\ | e
[0 L —
L Wire tray
Color Coding The DL405 family of I/O modules have a )
of 1/0 Modules color-coded stripe on the front bezel to )
help identify whether the module type is PR
input, output, or special module. The color ColorBar | @ @

code meaning is listed below:

Module Type Color Code
Discrete/Analog Output  Red
Discrete/Analog Input Blue

Other White

DL405 User Manual, 4th Edition, Rev. A



Installation , Wiring, and Specifications

Wiring a Module You must first remove the front cover of the module prior to wiring. To remove the
with a Terminal cover depress the bottom tab of the cover and tilt the cover up to loosen from the
Block module.
All DL405 I/O module terminal blocks are removable for your convenience. To
remove the terminal block loosen the retaining screws and and lift the terminal block
away from the module. When you return the terminal block to the module make sure
the terminal block is tightly seated. Be sure to tighten the retaining screws. You
should also verify the loose terminal block LED is off when system power is applied.

WARNING: For some modules, field device power may still be present on the
terminal block even though the PLC system is turned off. To minimize the risk
of electrical shock, disconnect all field device power before you remove the
connector.

\V2d
Oo—
/NN

Loose terminal block
LED indicator

suoneo!‘,uoeds pue
‘BuLlipn ‘uone|elsul

Push tab and

lift to remove
— @.II
A= el _Ce e e
® | el el e
i D D D ol
1® : R % @ e
2|
l=ClE =y
® GE ® L
® a2 zedlll e8|~
= A L |
—Ep —{ @ é\ﬁl
I/O module
wiring tray
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Wiring 32 and 64  The 32 point and 64 point /O modules use a different style of connector due to the

Point I/O Modules increased number of I/O points. There are several types of connection methods
available to choose from. A ZIPLink connection system is shown in the figure below.
Refer to the next section for complete information on ribbon and solder type
connectors and accessories. Another option is to use the D4-I0CBL-1, a 3m
prewired solder connector and cable with pigtail.

S r@ 32 pt. Module
£o ——

=8

55 L

m‘c

D c

£

g ZIPLINK Cable
[]

64pt. Module

The ZIPLink system offers “plug and play” capability, eliminating the need
for traditional wiring. Simply plug one end of the ZIPLink cable into a 32 or
64 point I/O module and the other end into a ZIPlink Connector Module.
Refer to the Connection Systems section in the catalog for a complete list
of cable and connector part numbers.

Part Numbers for  Both types of connectors are available from AutomationDirect.
Module AutomationDirect Part Numbers

Connectors e D4-103264R — Ribbon cable connectors, 2 in a pack. Can be used on
either 32 point or 64 point modules.

e D4-103264S — Solder type connector, 2 in a pack. Can be used on
either 32 point or 64 point modules.
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Ribbon Cable The chart below lists cables which can be used to connect the terminal block with a
321/0 module. They have 40 conductors and .050” pitch PVC stranded ribbon cable.
Description/Type Vendor Part Number
Gray / 26 AWG 3M 3801 /40
Gray / 26 AWG Belden 9L260 40
Gray / 28 AWG Belden 9L.280 40
Gray / 28 AWG DuPont 76825-040
Gray / 28 AWG AMP 499116-5
Color coded / 26 AWG 3M 3811/40 _
Color coded / 28 AWG Belden 9R280 40 Qg’%
Color coded / 28 AWG DuPont 76177-040 L5
839
Ribbon Cable These ribbon cable connectors are for attaching the ribbon cable to the terminal §"§
Connectors block. They are all .100” x .100” 2 x20 female ribbon connectors with a center bump. ==
Description/Type Vendor Part Number 5’,8
Connector 3M 3417-7640
Strain Relief 3M 3448-3040
Connector 3M 3417-7640
Strain Relief 3M 3448-3040
Connector (pre-assembled) 3M 89140-0103-TO
Strain Relief 3M 3448-89140
Connector (with strain relief) Thomas & Betts 622-4041
Connector (pre-assembled) AMP 746286-9
Strain Relief AMP 499252-1
Connector (with strain relief) DuPont 66902-240
Connector (with strain relief) Molex 15-29-9940

Interface Terminal Below are terminal blocks which can be used to transition a 40 conductor ribbon

Block cable to 40 discrete field wires. The terminal block features are: 2 x 20 .100” x .100”
pin center (male) connector head terminals (.2” centers) accepting 22-12 AWG, no
fuses.

Description/Type Vendor Part Number
Panel Mount Weidmuller RI-40A /914897
Rail Mount RI-40A /914908
Rail Mount Phoenix Contacts FLKM 40 /2281076
Special Mount Augat/RDI 2M40FC

(DIN rail compatible)

includes ribbon connector
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1/0 Wiring Use the following guidelines when wiring the I/O modules in your system.

Checklist 1. Note the limits to the size of wire the modules can accept. The table below
lists the maximum AWG for each module type. Smaller AWG is acceptable
to use for each of the modules.

Module type Suggested AWG Range | Suggested Torque
CPU 12 AWG 10.63 Ib-inch (1.2 Nem)
8 point 12 AWG 7.97 Ib-inch (0.9 Nem)
16 point 14 AWG 7.97 Ib-inch (0.9 Nem)
32 point ZipLink: ZL-4CBLA4# cable / ZL-CM40 connector block
64 point D4-10CBL-1 (3m pigtail cable with D4-103264S)
(connectors sold | D4-103264R (ribbon type connector)

separately) D4-103264S (solder type connector)
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14 AWG Type TFFN or Type MTW can be used on 16pt. modules. Other
types of wire may be acceptable, but it really depends on the thickness of
the wire insulation. If the insulation is too thick and you use all the 1/O points,
then the plastic terminal cover may not close properly.

ﬁ Note: 12 AWG Type TFFN or Type MTW can be used on 8pt. modules.

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

Use the shortest possible wire length.

Where possible use wire trays for routing .

Avoid running wires near high energy wiring.

Avoid running input wiring close to output wiring where possible.

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

Where possible avoid running DC wiring in close proximity to AC wiring.

9. Avoid creating sharp bends in the wires.

10. IMPORTANT! To help avoid having a module with a blown fuse, we
suggest you add external fuses to your I/O wiring. A fast blow fuse, with a
lower current rating than the 1/0 module fuse can be added to each

common, or a fuse with a rating of slightly less than the maximum current
per output point can be added to each output.

N oA~

©

o D:n Exterqal Fuses '
_ _ @l | | | 2 (ShOV\;SSVéItgoZ‘i\IS)RaIL
D el [lo /
@ %
P @ @
¢ D) 2 ©
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DL405 Input
Module Chart

DL405 Output

Module Chart

The following table lists the available DL405 input modules. Specifications begin on

the following page.

DL405 Number of | DC Current DC Current AC Input
Input Module Type Input Points | Sink Input Source Input
D4-16ND2 16 v

D4-16ND2F 16 v

D4-32ND3-1 32 v v

D4-32ND3-2 32 v v

D4-64ND2 64 v

D4-08NA 8 v
D4-16NA 16 v
D4-16NE3 16 v v v
F4-08NE3S 8 v v v
D4-08ND3S 8 v v

The following table lists the available DL405 output modules. Specifications begin

after the input modules’ specifications.

DL405 Number of DC Current DC Current AC Output
Output Module Type | Output Points | Sink Output Source

Output
D4-08TD1 8 v
F4-08TD1S 8 v
D4-16TD1 16 v
D4-16TD2 16 v
D4-32TD1 32 v
D4-32TD1-1 32 v
D4-32TD2 32 v
D4-64TD1 64 v
D4-08TA 8 v
D4-16TA 16 v
D4-08TR 8 v v v
F4-08TRS-1 v v v
F4-08TRS-2 v v v
D4-16TR 16 v v v

suoueo!‘,uoeds pue
‘BuLlipn ‘uone|elsul
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Installation, Wiring, and Specifications

D4-08ND3S DC Input D4-16ND2 DC Input

Inputs per module 8 (sink/source) Inputs per module 16 (current sourcing)
Commons per module 8 (isolated) Commons per module 2 (isolated)
Input voltage range 20-52.8VDC Input voltage range 10.2-26.4VDC
Peak voltage 52.8VDC Peak voltage 26.4VDC
ON voltage level >18V ON voltage level >9.5vVDC
OFF voltage level <7V OFF voltage level <4.0VDC
Input impedance 48KQ Input impedance 3.2KQ @ 12vDC
2.9 KQ @24VDC
ccig Input current @ 24 / 48 VDC |5 mA /10 mA Input current @ 12/ 24VDC | 3.8 mA /8.3 mA
ZE-% Minimum ON current 3.5 mA Minimum ON current 3.5mA
;“f:’ Maximum OFF current 1.5 mA Maximum OFF current 1.5 mA
C-—
ke 8 Base power required 5V 100 mA max Base power required 5V 150 mA max
T
%(D OFF to ON response 3-10ms OFF to ON response 1-7 ms (2.3 typical)
z)-(% ON to OFF response 3-12ms ON to OFF response 2-12 ms (4.6 typical)
- Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side
Weight 8.8 0z. (250 g) Weight 8.8 0z. (250 g)
Points __Derating Chart p N points __ Derating Chart g -
8 24-48VDC INPUT 16 12-24VDC INPUT
6 ® 12 A —— & —
. 0 4 1 0 4 0 4
— 8
“] ;o - A
o 3 7 4 — 3 7 3 7
| D4-08ND3S 0— D4-16ND2
OT—T1—T1 T 1 1 oo, IR A A S A
SEEEEE TG = S8 8BEHHEE | i D
32 50 68 86 104 122 140°F ] Ambient Temperature (°C/°F) ——
Ambient Temperature (°C/°F) co| | @ P oAl | @
s ,—T—‘oL T 12-24VDC -, + — 0| @
t @co ct i € cA S
@0 ! & @0 4 = @)
H— —@ @ o | CP=—= | __—@1 4 1@
——® c e ®
e TG el T
—— &cs3 i = __o_o__® 6 2 | ,=’/J1:, |~
e —@3®U4 ,:”ﬁ=@ 1 @Ds 6 _@
+..—_°__@4m5 o3| (o= 12-24VDC =+ @3@7 2 @)=
e @ D @
— \ __ 4 | ~1 — 0 CB
+ = 6/'!\) 7 o C5 i ;—o__®1 5 . a I:n”:_
— @7 LT_!I—S —@ ——————— @6 ° _®
@ 21 & —————®: 2 =
® ,:'I : @D S — 7 D7 =P
_T ;7 + ] Current Flow @ @ ;_ '%:' —
————— P [ e ®
Corqmon To LED — @ 12-24VDC |_ ! @
J_ T % | — Tt l Common 3 | % N\
! | — @ I | To LED L~
[ P s P
” Input Ics)s:;zlr =QE‘ o | Optical ‘JL\\:
|_ _____ & =/ nput Isolator L J)
Current sourcing configuration shown (| = ———————
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Installation , Wiring, and Specifications

2-37

D4-16ND2F DC Input

D4-16SIM Input Simulator

Inputs per module

16 (current sourcing)

Inputs per module

8 or 16, selectable

Commons per module 2 (isolated) Base power required 5V 150 mA Max
Input voltage range 10.2-26.4VDC Terminal type None

Peak voltage 26.4VDC Status indicators Logic Side
ON voltage level > 9.5VDC Weight 8.8 0z. (250 g)
OFF voltage level <4.0vDC

Input impedance

3.2KQ @ 12VvDC
29KQ @ 24VDC

Input current @ 12/24 VDC | 3.8 mA /8.3 mA
Minimum ON current 3.5mA
Maximum OFF current 1.5 mA

Base power required 5V 150 mA max
OFF to ON response 1ms

ON to OFF response 1ms

Terminal type Removable
Status indicators Logic Side

Weight 8.8 0z. (250 g)
Points Derating Chart
16_ 12-24VDC INPUT INPUT SIMULATOR
)_| 8 16
12 —A —— 8 — AT B ——]
8 0 4 0 4 :) ; 41) g
— 1 5 1 5
2 6 2 6
4+ i 3 i 3 3 7 3 7
0_ D4-16ND2F D4-16SIM
0 10 20 30 40 50 60°C
32 50 68 86 104 122 140°F 10'§:$2£XDC—@- OFF =—= ON
Ambient Temperature (°C/°F) A0 @O
L CA|_ |
102-264 _~y* ®on 0 %@ 8 or 16 input point selection AT @O
VBC e —@‘)@ . =@ switch is located on the back A2 @O
————®1 A e of the module A3 @O
oo ®s 5 |~
— i @2 C“D 6 > @ A4 @O
@3 1 Switch position is indicated U
e mn3@7 3 @ by the LEDs above the input
102-264 [ - D EEIGS —— . A @O
we T ® o D* 7 @ switches
.—o—o——® 5 CB A7 @O
S— Y F =
6 o— 6 6o — BO
e @) o
._o—o_——s@7 OT S Bl @O
Current Flow @ @ I %: @ B2 @ O
6 L= @ B3 @ O
2
12-24VDC |_ 7 % @ B4 @O
-:= + | Common 3 | %_ 85 @O
: To LED —= @ 56 @O
_ & B7 @O
! Optical ‘JL\\:
Input
|_np_u L _Is_olator \_ J) _ )

o
>
o
2}

o
@
=
=hJ
Q
)
=4
()
=
(]

‘BuLiA “Uonejfelsul
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Installation, Wiri

ng, and Specifications
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55
] (0]
©
=0
S5
0nCc
o

D4-32ND3-1, 24VDC Input

D4-32ND3-2 5-12VDC Input

Inputs per module 32 (sink/source) Inputs per module 32 (sink/source)
Commons per module 4 (isolated) Commons per module 4 (isolated)
Input voltage range 20-28VDC Input voltage range 4.75-13.2VDC (TTL, CMOS)
Peak voltage 30vDC Peak voltage 15VDC
ON voltage level > 19V ON voltage level > 4V (use pullup R for TTL in)
OFF voltage level <10V OFF voltage level <2V
Input impedance 48KQ Input impedance 2KQ @ 5V,1.6 KQ @ 12V
Input current 5 mA Input current 31mMA@5V,7.5mA @ 12V
Minimum ON current 3.5mA Minimum ON current 1.8 mA
Maximum OFF current 1.6 mA Maximum OFF current 0.8 mA
Base power required 5V 150 mA max Base power required 5V 150 mA max
OFF to ON response 2-10ms OFF to ON response 1-4 ms
ON to OFF response 2-10ms ON to OFF response 1-4 ms
Terminal type Removable, 40 pin conn. Terminal type Removable, 40 pin conn.
Status indicators Logic Side Status indicators Logic Side
Weight 6.6 0z. (190 g) Weight 6.6 0z. (190 g)
; Derating Chart R ; Derating Chart
ngtzs erating Cha 24VDC INPUT ngtzs 9C 5-12VDC INPUT\
28: A-B C-D 28: A-B C-D
24 ~AC—]— BD— 24 ~AC—— BD—
20— 0 4 0 4 204 0 4 0 4
1 5 1 5 1 5 1 5
1(23: 2 6 2 6 18: 2 6 2 6
8 - 3 7 3 7 8 - 3 7 3 7
4 - D4-32ND3-1 4 - D4-32ND3-2
0 0
0 10 20 30 40 50 60°C 0 10 20 30 40 50 60°C
32 50 68 86 104122140° F DISPLAY 32 50 68 86 104122140° F DISPLAY
Ambient Temperature (°C/°F) — SELECT A-B Ambient Temperature (°C/°F) —— SELECT A-B
————fo o c-p —— c-p
E— ST 20-28VDC, CLASS2 —= A5 0O :
Current Flow — 4 S o 105 BmA Current Flow — ﬁ S o %715_81123r§XDC CLASS?
+ j— A T + j— T
u = O AO| A4 User L — C 0 AO| A4
Su;(;y T = oot ﬁ alas -2 Su:;:y -L o A1l As o
————8 10 0 a2las |15 o | —~80 10 o A2lA6 |5 o |
F———Fc o || |Aar [|o° ~—o o | | [Afar |[0©
Current Flow ﬁ S o clcr g g Current Flow p—+——55 S o clcr g g
User [ —>—p 10 O BojB4 |l o o User T f——— 810 © Bo[B4 | o o
Supply T COMIl_L_o—0 Bugs o e Supply ;- Mo—o Bugs oo
G B2 B6 G B2 B6
s mrd O P o o | | | e ]IS e
Current Flow |+ >0 cifen ||g o Current Flow f—+— G o/o calfcl || o
g 2/0 cojca |lo o ——=¢ ojg cojca |[o o
=T >© c1jcs g g oM o0 i) g 8
+ N D 02106 || 5 o + b c2ce || 5 o
User L — pa 1TC © c3lcr ° o SUse: L 1T O cslcr ° o
Supply- —— 1 e cifcul o o upply - ——3 0_0 cifci o o
Current Flow — o O Do|D4 || © © Current Flow —° C O DojD4 || © ©
— o_0 oilos || Q9 315 o pips || oo
COMIV o—0 D2/ D6 ° o COM IV o—0 D2| D6 ° o
I . oalor [T I —— . [0
| i1 cMav || © 3 cMav || ©
24+VD'C Common ] - 5_:2VDC| Common ] -
. To LED - J - J

Isolator

Use Display Select switch to view
1 optica(A0-A7, B0-B7) or (C0-C7, D0-D7?)

Current sinking config. shown

| To LED

~ Isolator

Use Display Select switch to view
1| optical(A0-A7, B0-B7) or (C0-C7, D0-D7)

Current sinking config. shown
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Installation , Wiring, and Specifications

D4-64ND2, 24 VDC Input Module

Module Location CPU base only * Base power required 5V | 300 mA max
Inputs per module 64 (current sourcing) External power required | 24VDC +10%,
(optional) 320mA max
Commons per module |8 (isolated) OFF to ON response 2.5 ms (typical)
Input voltage range 20 - 28 VDC ON to OFF response 5.0 ms (typical)
Peak voltage 30 VDC Terminal type 2, Removable
40 pin connectors
— — o5
OFF voltage level <13V Status indicators Logic Side 20
S
Input impedance 48KQ Weight 7.8 0z. (220 @) DS
o=
Input current 5.0 mA @ 24 VDC oS
Minimum ON current 3.6 mA 9=
o=
Maximum OFF current |2.6 mA %8
Points Derating Chart -
—————————— Since there are only 32 LEDs on the module, you 24VDC INPUT
7 can only display the status for 32 points at one
. time. In the A - B position the status of the first
2] group of 32 input points (A0-A17, B0-B17) are ':AZC 0_4”: ?D:‘
i displayed (connector 1). In the C - D position the 15151515
. status of the second group of 32 input points g g g g g g g g
T T T T T - - i
sop omowoa s e (C0-C17, D0-D17) are displayed (connector 2). D4-64ND2
Ambient Temperature (°C/°F)
) gy::_ng‘&eég%ts. r\:Vérll‘r:/g peE:32pts.t Connector Pins DISPLAY
usin onnectol witl on Connector
i —nﬁ—g _n“_g Aoﬁ A4 coﬁ c4 SELECT A-B
Curent i l o S i — Y IS O IAS Ol 2 2 Cs 20-28VDC c-P
urrent Flow —— oo u_r<—re" o = o 0 A2l © O | a6 c2|© O |ce g
=100 | Coneatea spe L f—m——+0 0 a3l © 0 a7 cal© O |c7 || “HHT™ OGRS
oo ov—) L——L¥ 16 o cijo o|ov c50 Ofov o o)
— 0 0 —= o 0 A10[ © O | A14 Cl0| © O |Ci4
R ——T) | ——~—+o o0 A11|© O [A15 ci1| 0 o |cis 5 ol e 0|
°“"e“‘F'°Wl >—10 0 | CgentFlon——s+——10 0 A12| O O |At6 C12| © O |Ci6 ooflf[oo
—— o o | i = 0 0 A13[ © O |A17 c13/© O |c17 oolllle s
0.0 | gy— BVBC T —— oo 15 o c2(0 ofov g © Ofov o olllle o
o 0 O | s 0 BO|© O |B4 Do|© O |D4 o o o o
———10° | ——~—-*o o Bi|© o|Bs Di1|© ©|Ds ooflloo
l Y | ~—+c o B2/ © ©|B6 D2 © O D6 °olife e
s o 0 Gurrent Flow gl © 0 B3 © O |B7 D3 © ©|D7
" Jco Ov_, ot Mo o C3( O O|ov €70 Ofov 28 ZS
T o © | 24VDC-j e o 0 B10| © O [ B14 D10| © O | D14 [<Ie) oo
> 19°° | ) ——>—1020 B11| 0 o |B15 D11/ 0 O |D15 oo oo
C“"E"‘F"’Wl o o | o o Bi2| © O |Bi6 Di2| O © |Di6 osllee
.k — N — 0 0 B13[ © O |Bi7 D13/ O O D17 oollllo o
r 1o o c4 0 olov 8o Ofov
———— o = — — solleo
| oo oo
Input o O o 0
To LED oo i To LED | [—
: 0 0
- ( oz (4 BEEHIIL
cotr aoe | jbitr - /
= N Common =
lov—’ * Module location - this module placement is
| restricted to the local base on DL430/DL440
N systems. It may also be placed in expansion
o bases in DL450 systems that are using the new
e (-1) bases.
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Installation, Wiring, and Specifications

D4-08NA 110-220VAC Input D4-16NA 110VAC Input

Inputs per module 8 Inputs per module 16
Commons per module 2 (isolated) Commons per module 2 (isolated)
Input voltage range 80-265VAC Input voltage range 80-132VAC
Peak voltage 265VAC Peak voltage 132VAC
AC frequency 47-63 Hz AC frequency 47-63 Hz
ON voltage level > 70V ON voltage level > 70V
OFF voltage level <30V OFF voltage level <20V
Input impedance 12KQ Input impedance 8KQ
N
CED(CD Input current 8.5 mA @100VAC Input current 14.5 mA @120VAC
:ﬁ 20 mA @ 230VAC
;“f:’ Minimum ON current 5 mA Minimum ON current 7 mA
cC-=
. 8 Maximum OFF current 2mA Maximum OFF current 2mA
T
% w Base power required 5V 100 mA max Base power required 5V 150 mA max
+— O
@ ccvs OFF to ON response 5-30 ms OFF to ON response 5-30 ms
- ON to OFF response 10-50 ms ON to OFF response 10-50 ms
Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side
Weight 8.4 0z. (240 g) Weight 9.5 0z. (270 g)
Points ___Derating Chart ~ Points ___Derating Chart Ve ~
8 110-220VAC INPUT 16 110VAC INPUT
— ] B
6 b 12 — A I~ B
— 0 4 - 0 4 0 4
4 .- 8- -
3 7 N 3 7 3 7
2: D4-08NA 4: D4-16NA
0 0
0 10 20 30 40 50 60°C 80.200VAC L@ 0 10 20 30 40 50 60°C sg-132vac | —(dPH
32 50 68 86 104 122 140°F 50/60Hz 32 50 68 86 104 122 140°F 50/60Hz —
Ambient Temperature (°C/°F) Ambient Temperature (°C/°F) CA | | @
-220 VAC CA —— 0
110 ifo @ca —oO— @ 110 VAC ._@_7_0@CA —Tié
1 ® 0 - e = 8 : e
@ 1 ] ——1—®s 5 |~ @
- @ F—T1e: :
»—o—o——® 2 —o_o——3® 6 . '=I,_1,=' é
— ® 2 —.,_“_—o__@ |~
110_-0220 VAC ° @ 110 VAC -@7_@(332 7 3 | To—
Q dcs L 3 @ | e @4 7 @
@ - ~ O ®s =
e o e =2 EE
—®¢ aic . @ — 3
® e
6 | |!~<aNIi ! —m———_ L
- T @ 110VAC | Common @
110-220 VAC Common 4
o4 L 7 @ M =
| | I To LED — P
: ® : 3 D=
—_'—E:vuvw\,— . Ejé ik Optical %\E‘
| Input Eﬁ?ﬁ \ =/ [P lsolator \ =/
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Installation , Wiring, and Specifications

D4-16NE3 12-24VAC/DC Input

F4-08NE3S 90-150VAC/DC In

Inputs per module 16 (sink/source) Inputs per module 8 (sink/source)
Commons per module 2 (isolated) Commons per module 8 (isolated)
Input voltage range 10.2-26.4VAC/VDC Input voltage range 90-150 VAC/VDC
Peak voltage 37.5VAC/VDC Peak voltage 350 peak < Tms
AC frequency 47-63 Hz AC frequency 47-63 Hz
ON voltage level > 9.5V ON voltage level > 90 VDC / 75VAC
OFF voltage level < 3.0V OFF voltage level <60 VDC /45VAC
Input impedance @ 12V/24V |3.2KQ /29K Q Input impedance 22KQ _
Input current @ 12V / 24V 3.8mA /83 mA Input current 55mA @ 120V gg)_ci
Minimum ON current 4 mA Minimum ON current 4 mA (j)%
o=
Maximum OFF current 1.5 mA Maximum OFF current 2mA 2o
_.:
Base power required 5V 150 mA max Base power required 5V 90 mA max ?;“ <
W]
OFF to ON response 5-40 ms OFF to ON response 8 ms g—Ej
2
ON to OFF response 10-50 ms ON to OFF response 15 ms 8(_0
Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side
Weight 8.8 0z. (250 g) Weight 9 oz. (256 @g)
Points ___erating Chart N Points ___Derating Chart N
16 12-24VAC/DC  INPUT 8 90-150VAG/DC  INPUT
12: TBA B 6 ] B
| — A~ B | | —
8- AR + .
4 s s 2- 5o
0_ D4-16NE3 O_ F4-08NE3S
R A A A A 02064y L h H b B ec
% 30 58 o6 104 122 140°F Jeme —® % 50 o 88 104 122 140°F S0 120VAG —&H
Ambient Temperature (°C/°F) 50/60 Hz/DC — Ambient Temperature (°C/°F) —
] IN —
O—1 = -®cA 8 & e ®|N®I")\‘ w[° %@
+—= °——<=‘B 0 1 IN 1
—o_o——® 4 L @ S, —W@ 0 N | = @
——1—®1 S —&®" N |
—o_o——@‘_\) 5 é{f y é:? —
=" T&- ] @ _ ® . L @
@2 @ !
t——1 @3 < T T®3 o B
—°_°_—® 7 | ~] @ & S n 2 N | — @
‘@_7—@CB® . D ® <) w2 @
— g 3
-—_oo——@‘aoc_‘[ﬂs _@ i |N@I"‘\‘ > =@
—o—o__@1 ~ + oo 5 N IN Enu:' | ]
= ®o S5 T or®" i
1 ®: — @ SO—1® ., @
T @ 7 étf | IN 6 ét? —
@3 ® Y S —®" @ N | =] @
() E @ S, —@'9‘ N |4 ,%: |~
5
IN —
:_C ______ %® J_C(;m;____ |g 4 %@
ommon |~ ¢ N | =]
[ @ l | N |8 R @
| To LED % + | < Optical 7
J_r o L @ L 1 Isolator |21 PN @
! | 1 N =
L 2 ~— o |1
MR Optical | 7| ToLED
Inplit o _|g:ato_r . 9\‘5 ) anut __t_T o g % )

Current sourcing configuration shown
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Installation, Wiring, and Specifications

D4-08TD1 12-24 VDC Output F4-08TD1S 24-150 VDC Isolated Out

Outputs per module 8 (current sinking) Outputs per module 8 (current sinking)
Commons per module 2 internally connected Commons per module 4 (isolated)
Operating voltage 10.2-26.4VDC Operating voltage 24-150VDC
Output type NMOS FET (open drain) Output type MOS FET
Peak voltage 40VDC Peak voltage 200 VDC, <1mS
ON voltage drop 0.5VDC @ 2A, 0.2 VDC @1A ON voltage drop 1VDC @ 2A
Max current (resistive) 2A / point, 5A / common Max current 2A / point, 4A / common
Max leakage current 0.1mA @ 40VDC Max leakage current 5 uA
N
CED(CD Max inrush current 12A for 10 ms, 6A for 100 ms Max inrush current 30A /1ms, 6A / 10ms, 3A/ 100ms
Eﬁ Minimum load 0.2mA Minimum load N/A
o
C“F(E) Base power required 5V 150mA max Base power required 5V 295 mA max
o
T 8_ External DC required 24VDC +£10%@35 mA External DC required None
E(g OFF to ON response 1ms OFF to ON response 25yus
2]
£ ccvs ON to OFF response 1ms ON to OFF response 25yus
Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side
Weight 8.4 0z. (240 g) Weight 10 oz. (282 @)
Fuses (non-replaceable) 1 (7A) per common Fuses (non-replaceable) 1 (3A) per output
Points Derating Chart ~ Points Derating Chart ~
8 12-24VDC OUTPUT 8 ~ 24-150VDC OUTPUT
—4 > Output Current B 2av FU - Output B OPEN FUSE
°] 1:25A/point o 4 6: Output Curr/ent Current o 4 o 4
4: ™ Output Current . . 4-  2.0A/point 1-5Afpoint I y o
2 2A/point 3 7 24\ outout C : 3 7 3 7
(5A/common) D4-08TD1 _ u4polk /pgirr:ten F4-08TD1S
U s S R Ot+—T—T1 1 17 O
1 ° 10.2-26.4VDC 1 ° 24-150VDC
392 53 (ng gg 1%04 i 16190 °CF 0.2mA-2A @ 3%_ 53 gg gg 1%‘11 i ﬁ?o °CF 2A
Ambient Temperature (°C/°F) Ambient Temperature (°C/°F) P _@
12-24 VDC *:, - @ c| . _| c @ N . H@SORF O:)JT A ‘=‘\\F
m . - —_@: 0 COM | ——
®o | @ — & e our | © 3 @
@1 | | 1 : oY . @
W —
HO———@ 2 | — @ +L @,j?g ' sup |1 o=
L O @s | 2 @ W\@OET B lour| = @
12-24VDC , _ @ o J - & 3 (S com| 2 oy —
| W: L 5 @ +L _@‘:-j)hjméco 2 lour | =4 @
! Internall o _C““fj)g C; com 2 Eﬂ:' e~
———& 5 connected _h_c @ - /,\:sgl@ 5 8 fsup | = @
p % ouT| C
—FED——(:) 6 +1 —l\g) 6 ouT | — |
@ T —&8" i 4 lcom i @
—O——®7 W\@ ! out |4 ,%:,
@ 5 o L
CorrT%ons I — @ _____ ° loom| = @
24VDC 6 ,_Supply sup | S %) Mt
P —————- - = [[® T :
| 24V To LED + - | Gommon OUT | =—or @
L @ - ' com| 8 Q==
+__24VDC l Output | < ° OuT | —— @
| e £ Opical j @ 7 : jl\ ical | TOLED - — B
el | pided Sl = | oup o e
:_C_omion_____ \ ) L_QE_'__ \ ))
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Installation , Wiring, and Specifications

D4-16TD1 5-24 VDC Output

D4-16TD2,12-24 VDC Output

Outputs per module

16 (current sinking)

Outputs per module

16 (current sourcing)

Commons per module

2 internally connected

Commons per module

2 (isolated)

Operating voltage / peak

4.5-26.4VDC, 40 VDC Peak

Operating voltage / peak

10.2-26.4 VDC, 40 VDC Peak

Output type

NPN Open collector

Output type

NPN Emitter Follower

ON voltage drop

0.5V @ 0.5A, 0.2V @ 0.1A

ON voltage drop

1.5 VDC @ 0.5A

Max current (resistive)

0.5A / point, 3A / common

Max current (resistive)

0.5A / point, 3A / common @
50° C, 2.5A /common @ 60°C

Max leakage current

0.1mA @ 40VDC

Max leakage current

0.1mA @ 40 VDC

Max inrush current

2A for 10 ms, 1A for 100 ms

Max inrush current

2A for 10 ms, 1A for 100 ms

Minimum load 0.2mA Minimum load 0.2mA
Base power required 5V 200mA max Base power required 5V 400mA max
External DC required 24VDC +£10% @125mA External DC required None

OFF to ON response 0.5ms OFF to ON response 1ms

ON to OFF response 0.5ms ON to OFF response 1ms
Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side

Weight

9.5 0z. (270 g)

Weight

9.8 0z. (280 g)

Fuses (non-replaceable)

1 (5A) per common

Fuses (non-replaceable)

1 (5A) per common

Derating Chart

Point:
16 5-24VDC OUTPUT
_ \ Output Current T8 oav U
12 0.35A/point — A —— 8B—
TN Output Current 0 4 0 ;i
8: 0.5A/point ; 2 12 Z
4 (3A/common) 3 7 3 7
_ D4-16TD1
0
I I I [ T
0 10 20 30 40 50 60°C oy 26.4/DC —@-
% 50 68 8 104 122 140°F 0.2mA-0.5A
i | ° nternail |
Ambient Temperature (°C/°F) conneclgd @
5-24VDC _*}, - @LA_l / o=
- O———@o |~
—O—t——®a4 || &
O ® S
—o—t——®s | |
T .2 | =
—O——®
Fo @3 || T3
T
5-24 VDG _+} - ®C _4__: @
._m—
—mo——®o —
o1 =
O——®1 4
e, 90 || &)
—o—t®
o — g, || S ==
—o——®s || :’——_ @
[
2 p— @ H . P
- 6 | ]
B - ®
i 51—
7
 24vbe | %4\/ Optical 3 @
- Oquut Isolator ] % é
+ ]‘J
24 VDG .|. | 2 To LED - &
b 24VDC s
Corr]mon \_ J)

Derating Chart

Point 0.3A/point
16 - 12-24VDC OUTPUT
_| Output Current - B FU
12| 0.35A/point 25A/common| — A —— B —
~
8_ N\ Output Current ? g 10 ;
] 0.5A/point 2 6 2 6
4 (3A/common) 3 7 3 7
] D4-16TD2
0
I I [ [
0 10 20 30 40 50 60°C ‘0-2'26-4VDC—@-
32 50 68 86 104 122 140°F 0.54
Ambient Temperature (°C/°F) | CA @
12-24VDC =y + @ ca 0 | @)=
—O——1—@o0 4
o ® &)
1@ A S
o ®s 5
=" %: =
—o————®s 2 @&
o ®s 6
O ——®7 N @
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T 4 ERNEEN
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Installation, Wiring, and Specifications

D4-32TD1, 5-24VDC Output D4-32TD1-1,5-15VDC Output

Outputs per module 32 (current sinking) Outputs per module 32 (current sinking)
Commons per module 4 (isolated) Commons per module | 4 (isolated)
Operating voltage 4.75-26.4 VDC Operating voltage 5-15VDC
Output type NPN Open Collector Output type NPN Open Collector (w / pullup)
Peak voltage 36 VDC Peak voltage 16.5 VDC
ON voltage drop 0.6 VDC @ 0.2A ON voltage drop 0.4VDC @ 0.1A
Max current (resistive) 0.2A / point, 1.6A / common Max current (resistive) | 0.09A/pt, 0.72A/com, 2.88A/ mod.
Max leakage current 0.1mA @ 36 VDC Max leakage current 0.01mA @ 16.5 VDC
N
CED(CD Max inrush current 1A for 10 ms, 0.5A for 100 ms Max inrush current 0.5A for 10ms, 0.2A for 100ms
L =
E}B‘ Minimum load 0.1mA Minimum load 0.15mA
o
C“F(E) Base power required 5V 250mA max Base power req., 5V 250mA max
o
T 8_ External DC required 24VDC +10%, 140mA max External DC required 5-15VDC +10%, 150mA max
=0
S5 OFF to ON response 0.1 ms OFF to ON response 0.1 ms
nc
fw® ON to OFF response 0.1 ms ON to OFF response 0.1 ms
Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side
Weight 6.7 0z. (190 g) Weight 6.7 0z. (190 g)
Fuses None Fuses None
ponts  Derating Chart - ~ points  Derating Chart -~
3 = 5-24VDC OUTPUT 32 Output 5-15VDC OUTPUT
28— Output current AB CD 8- current AB C-D
27 0-1A/point AU 24— Output current 0.06A/ A L
o ! o 20— 0.015A/ point point PR P
16— / P > 6 16— 2 6 2 s
12— Output current 3 7 3 7 12— / 3 7 3 7
8 — 0.2A/ point D4-32TD1 8 Output current D4-32TD1-1
4 — 4 — 0.09A / point
0 UL 0 T T T 1
LB OB B & D ISRy E):|A- B $ 8B R G BH W Sy ﬂ;\- B
Ambient Temperature (°C/°F) Ambient Temperature (°C/°F)
Current Flow —l, B g c-b Current Flow —= 4 g c-b
 ——— mA10 o 5-26VDC,CLASS 2 —1 5 o 5-15VDC, CLASS 2
 —— ) 0.:2A et 0.00A
oA 00 _ 10 0
— Emato o A0j A TG - Eegmto o A8 o
2avoc § L=t o Al A5 s-15vDC + 4—=—tdrc o ALUAS T
— O =8 00 A2| A6 ﬁq ——os1o o A2/ A6 [[o o
— e A3 A7 |0 o e T As| A7 || O 0
| e o B cilw ||©©° ——m B 1o c|lwv [[©°
= = Bolee || ° s So e Bolee || 8
24voc 11 = oo ailes o0 s-15vDC + LT amrs o Biles o
oo, Bolee || 0 © e Y B2lBo || © ©
Y Bale7 || S O oo et B3 67 || ¢ 3
- o o o © ﬂﬂ o O — T _o/o ﬂﬂ o o
24voC | | Qo o CojC4 flo o s-15vpc £ LT oo o €0/ G4 flo o
: o c o ci[cs ||o © + =215 o ci[cs |[o ©
SoBto o cece ||° ot cefce |98
—— =212 llo o —mo—2D >0 T 1©° °
P gﬁ c3lc7 || o o e I C31C7 |lo o
- »—EE Cliif vii - OO0 ClIf vin o ©
24VDC .ll__l s o[ D4 o 5-15VDC &jﬂ&—m—é Do[D4 || © ©
N oifos |22 e Dios || 33
7 EE (o] T 15K Optical Eﬂ [ele]
D3| b7 — Out Isolator pa[ b7 (=
cvwv || O cvwwv || O
] 5-15 *L |
24VDC T ~ ToLED vbC -] |
Common ggf;?ﬁ'r - J LCTT”__ e ToLED \_ /
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Installation , Wiring, and Specifications

D4-32TD2, 12-24 VDC Output Module

Outputs per module 32 (current sourcing) External DC required 10.8-26.4VDC
Commons per module 4 (isolated) i1n/;\:l/u g?nrgrg;ré
Operating voltage 10.8-26.4 VDC
Output type PNP Open Collector OFF to ON response <0.2ms
Peak voltage 30 VDC ON to OFF response <0.2ms
ON voltage drop 0.6 VDC @ 0.2A Terminal type Removable
Max current (resistive) 0.2A / point Status indicators Logic Side _
1.0A / common : 832
4.0A / module Weight 6.7 0z. (190 g) ag
wn=
Max leakage current 0.01mA @ 26.4 VDC Fuses None '8 L
Max inrush current 500 mA for 10 ms %g
Minimum load 0.2mA s
Base power required 5V 350mA max gé
(20~
Gurrent Flow —) 12.200DC  OUTPUT) Derating Chart for D4-32TD2
A0
— {t Ad O/O o A-B C-D Points
- r—AC—r~ BD—)
f— {3 2; O/O 0 4 (1) 4 32 /
=T — A2 1 5 5 28—
[} e A6 O/O g (75 g 3 24— Output current
M A3 0.2 A/pt
- |_—| e Y O/O D4-32TD2 20— (1A/comr?wn)
12-24VDC T CSI\I/II _O/O 16—
+ BO DISPLAY } ]
- {1 g: o_© SELECT ﬂ‘; E 182_
u ;
(Lt} : > © 11-26VDC, CLASS2 4 —
Iy — B6 O/O BA— 0
T} B3 molas M5 [ [ [ [ [
- s, 170 ° ailas 0 10 2 30 4 50 60T
L o 2l s3] 32 50 68 8 104 122 140F
12-24vDC T TR aalar llo o Ambient Temperature (°C/°F)
* Co lw ||e©°
oo [ >0 e
—< O B1]B5
e [ 2O ol 6 || © 0
. g 1O ° Ba[e7 (129
— ca cufvir
- _L—I o 10 ° col ca oo
12-24DC T C‘\)/"I’:I”' —O_0O cijes |1 oo
+ DO 2& o o
— 10—, 10 O c3¢c7 |lo o
= b [T VI | s
o o [ O° Dofoe |19 ©
— D2 D1/ D5
o e [ O o2los || g o
e 5 o Dol o7 |
E - coDn; v eMvv ] ©
12-24VDC +T I O/O
- J

Only 16 status points can be displayed at one time on the front of the module.
In the A - B position the status of the first group of 16 output points (A0-A7, BO-B7) is displayed.
In the C - D position the status of the second group of 16 output points (CO-C7, D0-D7) is displayed.
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Installation, Wiring, and Specifications

D4-64TD1, TTL/CMOS/5-24 VDC Output Module

Module

Location

CPU base only *

Minimum load

0.1mA

Outputs per module

64 (current sinking)

Base power required 5V

Commons per module

8 (non-isolated)

Operating voltage

4.75-26.5 VDC

800mA max

Output type NPN Open Collector External DC required 24VDC +10%,
(800mA + 50mA per
common)
7.0A total max

Peak voltage 36 VDC OFF to ON response <0.1ms

ON voltage drop 0.6 VDC @ 0.1A ON to OFF response <0.2ms

Max current (resistive) |0.1A/ point Terminal type 2, Removable 40-pin

1.0A / common connectors (sold sep.)
8.0A / module Status indicators

Logic Side

12}
oc
=.0
—
; ©

O

Y
55
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©
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Max leakage current

0.01mA @ 36 VDC

Weight

7.4 0z. (210 g)

Max inrush current

1A for 1 ms

700mA for 100 ms

Fuses

None

Points

Derating Chart

Only 32 status points can be displayed at one time on the front of the

64

56 —
48 —
40 —
32 —
24 —
16—
8 —

Output current
0.1A/ point

0

I I I |
2 8 & B &

5202 16400 "%

Ambient Temperature (°C/°F)

Wiring per 32pts.
using EXT 24VDC
Con

Current Flow

Current Flow

nector

Internally

+\/—|

Current Flow

Current Flow

S

Output
To LED

| p.
——
I

24VDC Ext 4|

R

Optical
Isolator

S D

S

Connected

Wiring per
32pts.
with 24V on
Connector

5-26VDC_ T

EEE8 5588 58888 STTLT

[

'—EOTMI——#’
+L ~
|

Commonl

24vDC Ext |

o
T

Internally
Connected

+V—|

o
o

b3
L

Optical
Isolator

To LED

module. In the A - B position the status of the first group of 32 output
points (A0-A17, BO-B17) are displayed (connector 1). Inthe C - D

position the status of the second group of 32 output points (C0-C17,
D0-D17) are displayed (connector 2).

* Module location - this module placement is restricted to the local
base on DL430/DL440 systems. It may also be placed in expansion
bases in DL450 systems that are using the new (-1) bases.

Wiring per 32pts.
using EXT 24VDC
Connector and
5-26VDC Load

)

Internally
Connected A3

+\/—|

5-26VDC, T

Q

N
0000000000000 00000O0O0
0000000000000 00D000O0O0

N

24vDC Ext |

[

Optical
Isolator

I
Output
. |
To LED

5-26VDC]

Commonl

i

j

Connector Pins

5-24VDC OUTPUT
—AC —]— BD—
0 4 0 4 0 4 0 4
15 1 5 1 5 1 5
2 6 2 6 2 6 2 6
3 7 3 7 38 7 3 7
D4-64TD1
DISPLAY
SELECT A-B
C-D
5-26V
0.1A CLASS2
CN1 CN2
~ ] ]
cof © ©|ca
cilo o|cs | =7
c2l © ©|ce oo ° o
c3[© O|cr oo o o
cs| © Ofvs o o o o
cto| © O |cia o o o o
cn|© octs o o o o
c12[ © O |cie o O [oJe)
ci13| © O |c17 [ele] o o
ce[ © O|ve o o o o
Do| © O | D4 o o o o
Di[ © 9| ps o o o o
p2[ © O |De o o o o
D3| © O | p7 0 o o o
°722 vz oo oo
D10 D14 P o o
D11| © O | D15
o o o o
D12| © O [ D16 P o o
D13| © O [ D17
cs(© O|vs ° o ° o
~J oo o o
[elNe) o O
N O (N2
O O
EXTB +
24VDC II -|
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Installation , Wiring, and Specifications

D4-08TA, 18-220VAC Output D4-16TA, 18-220VAC Output

Outputs per module 8 Outputs per module 16

Commons per module 2 (isolated) Commons per module 2 (isolated)
Operating voltage 15-265VAC Operating voltage 15-265VAC
Output type SSR (triac) Output type SSR (triac)
Peak voltage 265VAC Peak voltage 265VAC

AC frequency 47-63 Hz AC frequency 47-63 Hz

ON voltage drop 1.5VAC @ 2A ON voltage drop 1.5 VAC @ 0.5A

Max current

2A / point, 5A / com. @ 30°C
2A / common @ 60 °C

Max current

0.5A/ pt, 3A / common @ 45 °C
2A / common @ 60 °C

Max leakage current

5mA @ 265VAC

Max leakage current

4mA @ 265VAC

Max inrush current

30A for 10 ms, 10A for 100 ms

Max inrush current

15A for 10 ms, 10A for 100 ms

Minimum load 10 mA Minimum load 10 mA
Base power required 5V | 250 mA max Base power required 5V | 450 mA max
OFF to ON response 1ms OFF to ON response 1ms

ON to OFF response

1 ms +1/2 AC cycle

ON to OFF response

1 ms +1/2 AC cycle

Terminal type

Removable

Terminal type

Removable

Status indicators

Logic Side

Status indicators

Logic Side

Weight

11.6 oz. (330 g)

Weight

12.2 0z. (350 g)

Fuses (non-replaceable)

1 (8A) per common

Fuses (non-replaceable)

1 (5A) per common

~
OUTPUT

suoneo!‘,uoeds pue
‘BuLlipn ‘uone|elsul

points  Derating Chart 18-200VAG Points Derating Chart 18.220VAC  OUTPUT
8 B FU 16 B FU
— Output Current _— Output = Ogtggkﬁ){gﬁnt\'\ Output — A —J— B—
6 — 1A/point Current 0 4 1 VZ Current 0 4 0 4
— . int ! 5 — 0.25A/point | 1 5 1 5
_ — 0-54/poin 2 ¢ & —| Output Current | P 2 6 2 s
4 3 7 0.5A/point (2A/common)| 3 7 3 7
—| Output Current D4-08TA = D4-16TA
2 — 2A/point (2A/common) 4 — —r |
— (5A/common) s:2evac [, - SAjeommon — ts-20svac ()
0 T T T 1 10mA-2A 0 B e e 10mA-0.5A
S EEEER e SRR e T
Ambient Temperature (°C/°F) CA @ Ambient Temperature (°C/°F) = 0 é}f @
—o—= = |~
18-220VAC ()————(@) CA 18-220 VAC —( @ cA 4 | =
€5 @ o
HO———® o T @ ==
1 L~
’
e - o @ ._m_—.@zs :0:@
O —® 2 -—m——@: 6
- = | D o ®s @)
—O—® 3 O ®7 =
3 18-220 VAC ——(——1—@cB
18-220 VAC HO——1—) CB — = | |® o~ @, E @
-—E——@O |
CB
= © - o | |D i ae——— — )
] |——(:) 5 6 ét? L —
Lot [|@ T T4
o @ 6 Fe 2@ — )
T D=
@ 7 L 5 @ ® ® —
W B Py e % 5
______ - ! Optical
Output Optical Isolator 7 | Output Isolator (:)
| - = || X T =
1 © 1 B
—n o d ~ .
18-220 VAC | Common To LED @ 18-220 VAC | Common To LED I
b \ =2 R N ))
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Installation, Wiring, and Specifications

D4-08TR, Relay Output

F4-08TRS-1, Relay Output

Outputs per module

8 relays

Outputs per module

8 relays

Commons per module

2 (isolated)

Commons per module

8 (isolated)

Operating voltage

5-30VDC / 5-250VAC

Operating voltage:12-30VDC,

12-125VAC, 125-250VAC*

Output type

Form A (SPST-NO)

Output type: 4, Form C (SPDT), 4, Form A (SPST-NO)

Peak voltage

30VDC / 256VAC

Peak voltage

30VDC / 250VAC @10A

AC frequency

47-63 Hz

AC frequency

47-63 Hz

Max current (resistive)

2A / point, 5A / common

Max current (resistive)

10A / point, 40A / module

Max leakage current

0.1mA @ 265VAC

Max leakage current

0.1mA @ 265VAC

12}
oc
=.0
—
; ©

O

Y
55
] (0]
©
=0
S5
0nCc
o

Max inrush current 2A Max inrush current 10A

Minimum load 5mA Minimum load 100mA @12 VDC
Base power required 5V 550mA max Base power required 5V 575mA max
External DC required None External DC required None

OFF to ON response 12 ms OFF to ON response 7ms

ON to OFF response 12 ms ON to OFF response 9Ims

Terminal type Removable Terminal type Removable
Status indicators Logic Side Status indicators Logic Side

Weight

9.1 oz. (260 g)

Weight

13.2 0z. (374 g)

Fuses (non-replaceable)

1 (8A) per common

Fuses (non-replaceable)

1 (10A/125V) per common

Typical Relay Life (Operations) -

0

~
Maxi Resisti RELAY OUTPUT
aximum Resistive | Qperating Voltage
or Inductive Inrush P 9 9 ™ FU
Load Current  |30VDC |125VAC| 250VAC 0 4
2A resistive 100K 200K 1 5
2A inductive 100K 60K 2 ¢
0.5A resistive 800K 800K
0.5Ainductive | 300K 200K D4-08TR
. 5-250VAC
points Derating Chart 2A 50/60Hz
5-30VDC
—of®cA 8_ Output > 5mA-2A
| Current
@ o| ] 1.25A/point
—CH-E@ 1| 4 A
— Output Current
HO—® 2| 2 2A/point
T} _@ 3 - (5A/common)

HO—® 4
— @ 5
HO—E 6
o ® 7

To LED

T T T 7
Ao
@ 5 8B R MGD RS

Ambient Temperature (°C/°F)

ceelosee e aeae

S

used with this module.| | o

ow

oo

|O\4

Typical Relay Life (Operations) ~ ~N
: — RELAY OUTPUT
Maximum Resistive Operating Voltage .
or Inductive Inrush —
Load Current 30VDC |125VAC|250VAC 0 4
1/4 HP . 8
10.0A 50K 2o
5.0A 200K
3.0A 325K 50K F4-08TRS1
0.5A >50M 12-250VAC
points Derating Chart =i _@_
8
-{  Output Current g —— @
6 5A/point 0 %, | —
- NO
@] ] ompan e
- — m,‘er} 1 ét?
———®¢ ® 2+ 10A/point ~ cl,
—|_+__@_C.N1 o o T 1 T 1 1[N @
& Dz 0 10 20 30 40 50 60C | nc =
'E% 3 50 68 86 104 122 140F 2 | = @
+ ,—_8 Ne Ambient Temperature (°C/°F) 5 c '=TL\|:'
&E:i ‘@&.“?0 Maximum DC volt o R =<
. ® aximum DC voltage =
Cm 1@y > ¢ ratingis120VDC @ | | 3 | | @)=
e —4'. ®&| 0.5A, 30,000 cycles e [ =@
e “®g| typical. Motor starters s 1Mt G
= | Nogyz | up to and including ne |,
‘im—o NEMA size 3 can be RIS @
=
= &
I
=2

-
S
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Installation , Wiring, and Specifications

F4-08TRS-2, Relay Output D4-16TR, Relay Output

Outputs per module 8 relays Outputs per module 16 relays
Commons per module 8 (isolated) Commons per module 2 (isolated)
Operating voltage 12-30VDC, 12-250VAC Operating voltage 5-30VDC / 5-250VAC
Output type: 4 Form C (SPDT), 4 Form A (SPST-NO) Output type Form A (SPST-NO)
Peak voltage 30VDC / 250VAC @5A Peak voltage 30VDC / 256VAC
AC frequency 47-63 Hz AC frequency 47-63 Hz
Max current (resistive) 5A / point, 40A / module Max current (resistive) 1A/ point, 5A / common
Max inrush current 10A Max leakage current 0.1mA @ 265VAC _
Minimum load 100mA @12 VDC Max inrush current 4A gg)_ci
Base power required 5V 575mA max Minimum load 5mA (j)%
o=
External DC required None Base power required 5V 1000mA max g o
_.3
OFF to ON response 7ms External DC required None c=;“§
W]
ON to OFF response 9ms OFF to ON response 10 ms g—Ej
2
Terminal type Removable ON to OFF response 10 ms 8(_0
Status indicators Logic Side Terminal type Removable
Weight 13.8 0z. (390 g) Status indicators Logic Side
Fuses, (user replaceable) 1 (10A, 250V) per common Weight 10.9 0z. (310 g)
19379-K-10A Wickman Fuses (non-replaceable) 1 (8A) per common
Typical Relay Life (Operations) -~ ~ Typical Relay Life (Operations)
RELAY OUTPUT j L (RELAY OUTPUT\
Ma)l(irgur? F{elsistivr(]e Operating Voltage . “g?m’;‘&mgﬁi‘fjg’ﬁ Operating Voltage 5 U
or Inauctive Inrus | —
Load Current  |28VDC [120VAC|240VAC | | o 4 Load Current _[3ovDcl12svac]zsovac | [ %, 1T
5.0A 200K | 100K ! 5 FU 1Aresistive >1M 500K | 300K 1 5 1 5
3.0A 325K | 125K | 50K 2 e ™ {Ainductive | 400K | 200K | 100K 2 6 2 6
.05A >50M ? 0.5A resistive >2M | 800K | 500K s 7 s 7
D . Chart F4-08TRS-2 0.5A inductive >1M 300K | 200K D4-16TR
e | [ @) pons_Derating Chart | 52500 T (3]
- / 10mA-5A 16 5-30VDC
St————@od 6 N — Output Current ~ SMAZ1A PN
&%_—_ %.Eq% — OUth;p%ﬁ:trem ) g ] @ 12 0.6A/point A @
+ g = 4 — ) —
E'_E Bl 7 (40Amodule) No é\‘? _-_f\ & o Do 87 output Current 4 @B_
S T8l | 2] e | 1ol ® PP 1e @[] Aot =P
&g D% ¢ O e R s R c QP ~ —m+——@s| - (6A/common) ®=
+ ,—_anﬁ: 10 20 30 40 50 60 ! =@'=> —Ho——®e 0 T T T 1 _@
E .N’o 32 50 68 86 104 122 140F | | | NO e —H——® s 10 20 30 40 50 60 o d
_®’\? Ambient Temperature (°C/°F NC 3 32 §0 68 86 104 12% 1430
_ |_+_é Maximum DG voltage (2: L @ 7| Ambient Temperature (°C/°F) | @
ﬁ'_—é rating is 120 VDC @ N20 Q) — 0 ® 4 Q) —
- 5 0.5A, 30,000 cycles L '—-‘L = |~
I_'_H?-_é typical. Motor starters up| | NZC @ ,_-_1 ®s @
c=——T=72®¢| toandincluding NEMA s = 6 @ had
~®o size 3 can be used with 3 | = @ ' 2 ® — @
this module. 3 |NO == o @ .. 7 ®_
o NC |~ {\} __
RIS a2
eHI-E roTT o ®
NG s | Co= ! @@
—O—@ eI | ®
Sample Relay Output Circuit (1 of 4) 6 | © |~ !
Common NO % Common % L
e % oo (73 L~ @ To LED L~ @
> %Tg e (@ L 7P
NO 1
——D T ] Y —%j Output RELAY /Jv S S )
Sample Relay Output Circuit (1 of 4) E—_— = 4
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Installation, Wiring, and Specifications
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Glossary of Specification Terms

Inputs or Outputs Per
Module

Commons Per Module

Input Voltage Range
Output Voltage Range

Peak Voltage

AC Frequency
ON Voltage Level
OFF Voltage Level
Input Impedance

Input Current
Minimum ON Current
Maximum OFF Current
Minimum Load
External DC Required
On Voltage Drop

Maximum Leakage

Current
Maximum Inrush Current

Base Power Required

OFF to ON Response
ON to OFF Response
Status Indicators

Terminal Type
Weight

Fuses

Indicates number of electrical input or output points per module and designates
current sinking, current sourcing, or either.

Number of electrical commons per module. A common is a connection to an input
or output module which is shared by multiple I/O circuits. It is ususally in the return
path to the power supply of the 1/O circuit.

The operating voltage range of an input circuit, measured from an input point to its
common terminal, when the input is ON.

The output voltage range of an output circuit, measured from an output point to its
common terminal, when the output is OFF.

Maximum voltage allowed for an input or output circuit for a short duration.
AC modules are designed to operate within a specific frequency range.
The minimum voltage level at which an input point will turn ON.

The maximum voltage level at which an input point will turn OFF.

The electrical resistance measured between an input point and its common point.
Since this resistance is non-linear, it may be listed for various input currents.

Typical operating current for an active (ON) input.

The minimum current for the input circuit to operate reliably in the ON state.
The maximum current for the input circuit to operate reliably in the OFF state.
The minimum load current required for an output circuit to operate properly.
Some output modules require external power for the output circuitry.

Sometimes called “saturation voltage”, it is the voltage measured from an output
point to its common terminal when the output is ON, at max. load.

The maximum current a connected maximum load will receive when the output
point is OFF.

The maximum current used by a load for a short duration upon an OFF to ON
transition of a output point. It is greater than the normal ON state current and is
characteristic of inductive loads in AC circuits.

The +5VDC power from the base required to operate the module. Be sure to
observe the base power budget calculations.

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

The LEDs that indicate the ON/OFF status of an input or output point. These LEDs
are electrically located on the logic (CPU) side of the I/O interface circuit.

Indicates whether the module’s connector is removable or non-removable.

Indicates the weight of the module. See Appendix E for a list of the weights for the
various DL405 components.

Protective device for an output circuit, which stops current flow when current
exceeds the fuse rating current. It may be replaceable or non-replaceable, or
located externally or internally.
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Overview

General CPU
Features

DL430 CPU
Features

DL440 CPU
Features

The CPU is the heart of the control system. Almost all system operations are
controlled by the CPU, so it is very important to set up and install it correctly. This
chapter provides the information needed to understand:

« the differences between the various models of CPUs
e the steps required to setup and install the CPU

The DL430, DL440, and DL450 are all modular CPUs which are installed in either 4,
6, or 8 slot bases. All I/O modules in the DL405 family will work with either CPU. The
DL405 CPUs offer a wide range of processing power and program instructions. All
offer RLL and Stage program instructions (See Chapter 5 for instruction definitions).
All DL405 CPUs have extensive internal diagnostics that can be monitored from the
application program or from an operator interface.

The three standard CPU types accept either 110VAC or 220 VAC for power input.
The DL440 CPU is available in two additional DC versions: the DL440DC-1 uses 24
VDC, and the DL440DC-2 uses 125 VDC.

The DL430 has 6.5K of program memory comprised of 3.5K of ladder memory and
3K of V-memory (data registers). It has 113 instructions available for program
development, and supports a maximum of 640 points of local and local expansion
I/O and 512 points of remote I/O.

Program storage is in the EEPROM which is built into the CPU. In addition to the
EEPROM there is also RAM on the CPU which will store system parameters,
V-memory and other data which is not in the application program.

The DL430 provides two built-in communications ports. The first has a RS232C
interface and the other has a RS232C/RS422 interface. This allows for a
point-to-point connection on the first port and the option of either a multidrop network
connection (such as DirectNET) or a point-to-point connection on the other port.

The DL440 includes all the DL430 features, plus more I/O points, more program
instructions, and greater memory space with plug-in memory cartridges. It has a
maximum of 22.5K of program memory comprised of 15.5K of ladder memory and
7K of V-memory (data registers). It supports a maximum of 640 points of local and
local expansion I/O and 1024 points of remote I/O. Its two communications ports
operate identically to the DL430’s ports.

The DL440 has 170 instructions. The additional 57 instructions to the DL430
instruction set allow for more sophisticated program development through the use of
subroutines, additional instructions that support double word manipulation,
enhanced stack operations, diagnostic messaging, and ASCII/Hex data formatting.
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DL450 CPU The new DL450 offers all the DL440 features, plus more I/O points, program

Features instructions, and two additional (4 total) communications ports. It has a maximum of
30.8K of program memory comprised of 15.5K of ladder memory and 15.3K of
V-memory (data registers). It supports a maximum of 2048 points of local and local
expansion |/O, and 1536 points of remote 1/O. It includes an additional internal
RISC-based microprocessor for greater processing power. The DL450 has 210
instructions. The additional 40 instructions to the DL440 instruction set include drum
timers, a print function, floating point math, trigonometric functions, and PID loop
control for 16 loops.

The DL450 has atotal of four communications ports. The first two ports are identical
to those on the DL430 and DL440. The third port has a RS-232C interface and can
be configured for either N sequence or K sequence protocol. It uses a modular
connector for point-to-point communications to devices such as the DV-1000 Data
Access Unit. The fourth port has a RS-422 interface using either MODBUS
master/slave, N sequence, or K sequence protocol. These four ports utilize three
physical connectors (the bottom connector has two ports on the DL450).

Ei 405 D4-440 CPU  110/220VAC
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CPU General Specifications

Total Program memory (words) 6.5K 14.5K / 22.5K* 22.8K/ 30.8K*
Ladder memory (words), built-in 3.5K 7.5K/ 15.5K* 7.5K/ 15.5K*
V-memory (words) 3.0K 7.0K 15.3K
Scan Time, typical (1 K boolean) 8-10mS 2-3mS 4 -5mS
Run time edit No Yes Yes
Supports Override No No Yes
RLL and RLLPLUS Programming Yes Yes Yes
Handheld programmer with cassette tape interface | Yes Yes Yes
DirectSOFT programming for Windows™ Yes Yes Yes
Built-in communication ports 2 ports 2 ports 4 ports
CMOS RAM No w/mem. cartridge | w/mem. cartridge
UVPROM No w/mem. cartridge | w/mem. cartridge
EEPROM Standard on CPU | w/mem. cartridge | w/mem. cartridge
FLASH RAM No No Standard on CPU
Compatible with:
CoProcessor™ modules Yes Yes Yes
Networking modules Yes Yes Yes
RS232C/RS422 Data Comm. Module Yes Yes Yes
Total I/O 1152 1664 3584
Total I/O available as:
Local I/O / Local expansion I/O / Remote I/O 640 640 4096
Remote 1/0 512 max. 1024 max. 2048 max.
Remote I/O Channels 2 2 3
Local discrete input points maximum 320 320 1024
Local discrete output points maximum 320 320 1024
Local analog input channels maximum 320** 320** 512**
Local analog output channels maximum 320** 320** 512**
Maximum number of channels / masters (remote 2 2 2

or slice) per local CPU base

Remote I/O Distance

3300 ft. (1000m)

3300 ft. (1000m)

3300 ft. (1000m)

Discrete 1/0 Module Point Density

8/16/32/64

8/16/32/64

8/16/32/64

Slots per Base

4/6/8

4/6/8

4/6/8

* The first values represent CPUs using the 7.5K memory cartridge and the second value is for using 15.5K

memory cartridges.

** Additional Discrete and Analog I/O can be supported (within the power budget) through the use of remote 1/0.
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Number of instructions available (see Chapter 5 for | 113 170 210
a description of the available instructions)
Control relays 480 1024 2048
Special relays (system defined) 288 352 512
Stages in RLLPLUS 384 1024 1024
V-memory 3072 words 7168 words 15360 words
Timers 128 256 256
Counters 128 128 256
Immediate 1/0 Yes Yes Yes
Interrupt input 8 points 16 points 16 points
Subroutines No Yes Yes
For/Next Loops No Yes Yes
Drum Timers No No Yes
Math Integer Integer Integer and
Floating Point
PID Loop Control, built-in No No 16 loops
Time of Day Clock/Calendar No Yes Yes %
Internal diagnostics Yes Yes Yes %5}
Password security No Yes Yes, multi-level _98
System and user error log No Yes Yes g %
Battery backup Yes Yes Yes 5%’_
=]
(72}

CPU Electrical Specifications

Input Voltage, Nominal 120 VAC 24 VDC 125 VDC

Input Voltage Range 100-120 VAC and 20-29 VvDC 100-132 VDC
196-240 VAC +10% -15%
+10% -15%

Input Voltage Ripple N/A less than 10% less than 10%

Inrush Current, maximum 20A 10A 20A

Power Consumption, maximum 50 VA 38W 30 W

Voltage withstand (dielectric strength) | 1 min. at 1500 VAC between primary, secondary, field ground and run
relay

Insulation resistance > 10Me at 500 VDC

Output Voltage, auxiliary power supply | 20-28 VDC (24 nominal), ripple more than 1V P-P
(N/A on DL440-DC-1 and DL440-2)

Output Current, auxiliary power supply |24 VDC @ 400 mA maximum
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CPU Hardware Features

The following diagram shows the main external features of the DL405 CPUs.

DL430/DL440 CPUs
Status indicators Port0
. (programming, MMI)
Keyswitch N ~
(mOde SeIeCt) ( D4-430 CPU 110/220VAC ) h f O )
RUN PR O BatT
TERM RUNCJ OO 10
sToP @ cru ™ O com /
25000 1A &
o E e ©
Wiring Terminals || "™ |9_ ® o=
e g
e 72 — @
a @ @ —
L i3
S0one LN @ §§ E
@ |E & 2 \
.C_) c VAC ,@ \g/a
39 © —
:f;_) (E | J . \ J
=5
o5 CPU Battery  Slot for DL440 Port 1 DIP Switch Config.
Do Memory Cartridge programming, MMI)  (battery, station address, baud rate)
2 nory g g g Y
E & (optional on DL450)
©)
DL450 CPU Keyswitch (mode select)
[ 4 ) Port 2
Directioaic 409 %2 L — .
Status indicators ——| "% mmo Qan % —1 | (programming, MMI)
WE Bl Lao
Wirina Terminal e ©
iring Terminals
g \ | RUN E @ fg\o Port 0
\CT @ §§ / (programming, MMI)
el [ |||
CPU Battery \_I% :
s O M
= m
e, | Bl FH (Nl
IS H ——— Port 1
| @ o3 (programming, MMI)
. =i 23|I~
Slot for optional ﬂ:sz%E ) e
Memory Cartridge (O
_— Port 3

(remote I/O, network)
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Keyswitch The keyswitch on the DL405 CPUs provides positions for enabling and disabling

Functions program changes in the CPU. Unless the keyswitch is in the TERM position, RUN
and STOP mode changes will not be allowed by any interface device, (handheld
programmer, DirectSOFT 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 through the connected programming or monitoring
device.

Keyswitch Position | CPU Action

RUN (Run Program) | CPU is forced into the RUN mode if no errors are encountered. No
changes are allowed by the attached programming/monitoring device.

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

STOP (Stop Program) | 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.

1. Use the CPU key switch to select the operating mode.

2. Place the CPU key switch in the TERM position and use a programming
device to change operating modes. In this position, you can change
between Run and Program modes.

Status Indicators  The statusindicator LEDs onthe CPU front panels have specific functions which can 2 §C3
help in programming and troubleshooting. Q__g)
Indicator Status Meaning %8_
PWR ON Power good §>_§'
OFF Power failure S E;{
RUN ON CPU is in Run Mode @
OFF CPU is in Stop Mode
FLASHING CPU is in firmware upgrade mode
CPU ON CPU self diagnostics error
OFF CPU self diagnostics good
BATT ON CPU battery voltage is low
Note:.Refer to page 3-12 OFF CPU battery voltage is good or disabled
DIAG (DL450) ON CPU self diagnostics or local bus error
OFF CPU self diagnostics and local bus good
/0 ON 1/O self diagnostics error
OFF 1/O self diagnostics good
COM  (DL430/DL440) ON Commuications error has occurred
OFF Communications OK
TXD (DL450) ON Data is being transmitted by the CPU
OFF No data is being transmitted by the CPU
RXD (DL450) ON Data is being received by the CPU
OFF No data is being received by the CPU
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125VDC
Terminal Strip
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Logic

Ground
— Chassis

Ground
— +DC

— -DC

24VDC

G

§_

M

20-28VDC

T‘T‘ﬂ

oo seeee®®

Install shunt between LG and G
Recommended screw torque: 10.6 Ib-in (1.2Nm)

Terminal Strip

__ Logic
Ground

— Chassis
Ground

— +DC

— -DC

S

AC Terminal Strip

24V Auxiliary

r+
24VD{ OUT
0.4A

L

Power

hd

Logic Ground
Chassis

g3z Th
170-264VAC

50VA
5060Hz Ly

Ground
— AC Line

— AC Neutral

deee|ddeee®
[

110/220
Voltage Select

Install shunt for 110 VAC range,
leave off for 220 VAC range.

Setting the CPU Locate the bank of four configuration switches located on the back of DL430 and
DIP Switches DL440 CPUs as shown in the figure below. These switches affect battery low
detection, station address override and baud rate of port 1 (25 pin D connector). Use
430 440 450 Aux Functions on the DL450 for these selections, via a programming device.

S S Switch 1
j| M ¢ ON-= Battery low indicator disabled
I e OFF= Battery low indicator enabled

Switch 2
gé
—

¢ ON = Station address override is
enabled (address 1)

e OFF = Station address is set by
AUX function with programming
device

NOTE: Setting Switch 2 on forces the station address to 1. It does not change the
address set by the programming device. When Switch 2 is turned off again the
address will revert back to the address stored in memory via the AUX function.

Port 1 Baud Rate Switch 3 Switch 4
300 Off Off
1200 Off On
9600 On Off
19200 On On

NOTE: Parity, Mode and Station address for port 1 is selected by AUX functions
using a programming device.
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Communication DL405 CPUs provides up to four communication ports. The DL430/DL440 CPUs

Ports have two ports, while the DL450 CPU has a total of four ports.
Port 0 The first port (all CPUs) is located on the 15 pin D-shell conector. It is for general
Specifications programming such as DirectSOFT, or operator interface connections. The D4-HPP
handheld programmer can only be used on this port on the CPU. The operating
230 440 450 parameters for Port 0 are permanently set to the values shown.
* 15 Pin female D type connector
¢ Protocol: K sequence
e RS232C, non-isolated, distance within 15 m (approx. 50 feet)
e 9600 baud, 8 data bits, 1 start, 1 stop bit, odd parity
e Asynchronous, Half duplex, DTE
Port 0 Pin Descriptions (All CPUs)
- s o O o Port 0 1 YOP Sense connection between HPP and CPU
OECEE 2 _TXD__Transmit Data (RS232C)
O O o /.\9~ 3 RXD Receive Data (RS232C)
Bl e © ol e ° 4 ONLINE Request Communication (TTL)
mr{ R e ® 5 ABNO CPU Error (TTL)
J@| O - e 6 PRDY CPU ready to communicate (TTL)
U@ e ® 7 CTS Clearto Send (RS232C)
Py ® . 8 YOM Sense connection between HPP and CPU
.o o) [ ® . 9 - Not Used
@ ® P 10 LCBL Sense cable connection (TTL) %
] ¢® 15 11 5V2  5VDC for HPP logic 85c
|| G 12 5V2  5VDC for LCD backlight 2
LT _ ; 13 0V Logic ground o%
“H 15-pin Female 14 oV Logi - Q@
‘_ o ogic ground foges
‘ D Connector 15 0V Logic ground Qg'
Port 1 Port 1 (all CPUs) is located on the 25-pin connector, and is called the “secondary gE;;'
Specifications comm port” for the DL430/DL440 CPUs. The secondary comm port address is o
stored in the memory cartridge along with the I/O configuration. It is for general

programming such as DirectSOFT, operator interfaces, and networking, but it
cannot connect to the handheld programmer. Port 1 provides additional features
such as programmable baud rate, parity, ASCII/Hex mode and network address. Its
RS422 signals support multidrop networking and programming applications.

430 440 450

The baud rate and station address override is selected by dip switches on the rear of
the DL430/DL440 CPUs. The DL450 uses Aux functions to setthe same parameters
(it has no DIP switches). RS232C or RS422 is selected by cabling to the proper
signal pin sets on the connector. Parity, ASCIlI/Hex mode and station address are
selected by AUX (auxiliary) functions with a programming device.

e 25 Pin female D type connector

e Protocols: K-sequence, DirectNet. The DL450 additionally supports
Non-Sequence and MODBUS protocols. (Note: The DL430 cannot
support K-sequence on ports 0 and 1 simultaneously. Use DirectNet on
port 1 if port 0 is used for communications).

 RS232C / RS422, Selectable address 1-90 (use Aux function)

e 300/ 600/ 1200/2400/4800/9600/19200/(38400 DL450 only) baud
e Hex/ASCII modes (use Aux function to configure)

e 8 data bits, 1 start, 1 stop bit, Odd, Even or No parity

e Asynchronous, Half duplex (use Aux function to configure), DTE
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D4-430 CPU

<
110/220VAC

RO O3 BATT

oo
crud O3 com

PDEEEEEE
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Port 2
Specifications

430 440 450

Port 1 Pin Descriptions (All CPUs)
1 - Not used
2 TXD Transmit Data (RS232C)
Port 1 3 RXD Receive Data (RS232C)
4 RTS Requestto Send (RS232C)
/1\ 5 CTS Clearto Send (RS2332C)
o .14 6 ~ Not used
) 7 SG  Signal ground (RS232C/RS422)
o ° 8 - (port 3 on DL450)
P 9 RXD+ Receive Data + (RS422)
e ° 10 RXD- Receive Data - (RS422)
o ® 11 CTS+ Clearto Send + (RS422)
Py o 12 - (port 3 on DL450)
o o 13 - (port 3 on DL450)
° (@) 14 TXD+ Transmit Data + (RS422)
° o 15 - Not used
Y 16  TXD- Transmit Data - (RS422)
o o 17 - Not used
© 5 18 RTS- Request to Send - (RS422)
3 I 19 RTS+ Requestto Send + (RS422)
20 - Not used
25-pin Female 21 - Not used
D Connector 22 - Not used
23 CTS- Clearto Send - (RS422)
24 - (port 3 on DL450)
25 - (port 3 on DL450)

The operating parameters for Port 2 on the DL450 CPU are configurable using Aux
functions on a programming device.

F D450 CPU
/] 1 T101220VAC
Koyo ovro grun
cPu O OBATT
DIAG o gio
0 O ORXD

1©

6 Pin female modular (RJ12 phone jack) type connector

Protocols: DirectNet (slave only), K sequence, Non-procedure
RS232C, 300 /600 /1200 / 2400 / 4800 / 9600 / 19200 / 38400 baud
8 data bits, 1 start, 1 stop bit; odd, even, or no parity

Nodes - from 1 to 90

Port 2

jjJ Port 2 Pin Descriptions (DL450)
1 ov i
6

Power (-) connection (GND)
5V Power (+) conection
RXD Receive Data (RS232C)
TXD  Transmit Data (RS232C
5V Power (+) conection
ov Power (=) connection (GND)

5

6-pin Female
Modular Connector

o gl W =

NOTE: The 5V pins are rated at 200mA maximum, primarilly for use with some
operator interfaces.
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Port 3 The operating parameters for Port 3 on the DL450 CPU are configurable using Aux

Specifications functions on a programming device.

e 25 Pin female D type connector

430 440 450  Protocols: DirectNet, K-sequence, Remote 1/0, MODBUS master or
slave

e RS422, non-isolated, distance within 1000m (3280 ft.)

e 300/600/1200 /2400 /4800 /9600 / 19200 / 38400 baud (DirectNet,
K-sequence, MODBUS protocols),19200 / 38400 (Remote 1/0 protocol)

e 8 data bits, 1 start, 1 stop bit, odd/none/even parity
e Hex/ASCIl modes (use Aux function to configure)
¢ Selectable address 1-90 (use Aux function to configure)

Port 3 Pin Descriptions (DL450)
1 - Not used
2 (port 1)
. Port 3 3 (port 1)
Koyo pyro nnj:m 1 5 (port 1)
g5 SE o 014 6 - Not used
oo o o J 7 SG Signal ground
2 o g 8 Not used S
o) 9 (port 1) %’ c
i) o) © 10 (port 1) S¥Y)
sl o © 11 (port 1) oY
7y o 12 TXD+ Transmit Data (+), (RS422) ks
@ ] ) o 9.
o @[] o © 13 TXD- Transmit Data (-), (RS422) S5
o o 14 (port 1) S*-&L
® o o 15 - Not used 350
5 o © 16 (port 1) s
=2 [ ] 17 - Not used
® ® 18 (port 1)
= \3’/% 19 (port 1)
20 - Not used
25-pin Female 21 - Notused
D Connector 22 - Not used
23 (port 1)
24 RXD+ Receive Data (+), (RS422)
25 RXD- Receive Data (-), (RS422)

A drawing summarizing the pin locations Two Logical Ports on
and functions of ports 1 and 3 on the the 25 Pin Connector
25-pin connector is to the right. The two Port 1 Port 3
logical ports share two ground pins, but % o o
have separate communications data pins. ;ﬁg : ol ' g °
When using both logical ports, you will ars| o ® |TXO- oo
probably have to make a custom cTs| @ o | ars. ° g
connector which divides the signals in two ol o @ |ATS: ol e©
for two separate cables. o ©° o ?
RXD+| ® g [¢] g
RXD-| ® e |cts [¢] °
CTS+| ® - o

° [¢] TXD+| o ® | RXD+

o © ™0-| ¢ ® ) RX0-
" "
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Using Battery Backup

The DL405 CPUs have a lithium battery to maintain system RAM retentive memory
when the system is without external power. Typical CPU battery life is five years,
which includes PLC runtime and normal shutdown periods. However, consider
installing a fresh battery if your battery has not been changed recently and the
system will be shutdown for a period of more than ten days.

Battery indicators will flash on and off when a battery needs changing.
e Flashing at 2 Hz means the CPU battery needs changing.
* Fashing at 0.5 Hz means the RAM cartridge battery needs changing.

29295 NOTE: Be sure to back up your V-memory and system parameters before replacing
ﬁg your CPU battery. Just save the V-memory and system parameters to either a
= Memory Cartridge, cassette tape, or to a personal computer (use DirectSOFT).

To prevent memory loss the CPU battery can be changed while the system is
powered up. If the CPU has been powered off you should power-up the CPU for at
least 5 seconds prior to changing the battery. This ensures the capacitor used to
maintain the proper voltage levels necessary to retain memory is fully charged.

To remove the CPU battery:
1. Pull the battery out from the battery retaining clip.
2. Lift the clip on the two wire battery connector.
3. Slide the battery connector apart.

WARNING: Do not attempt to recharge the battery or dispose of it by fire. The
battery may explode or release hazardous materials.
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To install the CPU battery:
1. Join the (keyed) battery connector so that the red wires match.
2. Push gently till the connector snaps closed
3. Slide the battery all the way into the retaining clip (flush with the opening).
4. Note the date the battery was changed.

— N

1) Pull battery from
retaining clip

2) Extend battery

0 5 O

i [~ cable connector

Q 3) Slide Batter
g S | connector apart
B puy

Replace battery with
part # D3-D4-BAT

S| 9|®|®|@|@|@|®(®]]

i
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Selecting the Program Storage Media

The DL430 CPU provides built-in EEPROM storage as a standard feature, so it
cannot use other types of program storage. The DL440 CPU requires a removable
memory cartridge for operation. The DL450 provides built-in FLASH memory as a
standard feature. It will still accept a memory cartridge for program storage. The
following paragraphs will help you choose the correct memory storage for your CPU
type and application.

129925 NOTE: The source memory (either cartridge or internal) must be specified by using
ﬁg either DirectSOFT or the handheld programmer (D4-HPP).
Volatile and The two types of memory storage available are volatile and non-volatile. Volatile
Non-volatile memory retains your data only as long as proper voltage is maintained to the storage
Memory media. Non-volatile memory does not require power to retain data. The DL405

CPUs maintain the proper voltage either through the power supply or the use of a
memory backup battery.

Memory Storage Memory cartridges are applicable to only the DL440 and DL450 CPUs. One

Types cartridge is required on the DL440, but is optional on the DL450.The removable
memory cartridge is available as either CMOS RAM, UVPROM or EEPROM. The
RAM and EEPROM types offer a write protect jumper selection internal to the
cartridge. When the cartridge is opened the jumper may be moved to the protect
position to prevent accidental erasure or alterations to the program.

e CMOS RAM (Complementary Metal Oxide Semiconductor / Random
Access Memory) requires a battery for memory retention, which is
located inside the cartridge. The memory can be modified or changed
easily with a handheld programmer or PC programming software.
Battery life is typically 3 years. Refer to Chapter 9, Maintenance and
Troubleshooting for battery replacement.

« UVPROM (Ultraviolet Programmable Read Only Memory) does not
require a battery for memory retention, so it is classified as
“non-volatile”. However, erasure (clearing memory) requires exposing
the memory ICs to an ultraviolet light source. The CPU can reprogram
the UVPROM cartridge after erasure, but this requires a handheld
programmer.

Q
>
Qo
O
o
]
=
Q
=
o
>

suoneoyoads NdD

either a RAM or an EEPROM memory cartridge for program development. Once
developmentis completed you should then use the handheld programmer (D4-HPP) to copy
your application program to the UVPROM. We recommend the UVPROM memory cartridge
option for applications which are mass produced and do not require frequent alterations.

ﬁ NOTE: When you purchase the UVYPROM memory cartridge it is recommended you have

e EEPROM (Electrically Erasable Programmable Read Only Memory)
does not require a battery for memory retention, so it is classified as
“non-volatile”. Both erasure and programming are accomplished
electrically, eliminating ultraviolet light source requirement. So, the
EEPROM memory cartridge can be electrically reprogrammed (if not
write protected) without being removed from the CPU. This is the
memory type built into the DL430 CPU.

DL405 User Manual, 4th Edition, Rev. A



CPU Specifications and Operation

)
c
i) g
=

m._
O®
=
= 8_
0]

0O
Do
) C
o ©
(@)

The diagram below displays a Memory Cartridge for the DL440 or DL450. It shows
how the memory cartridge fits in the CPU and in the handheld programmer. It also
shows how to open the memory cartridge for selecting write protect (for CMOS
RAM) or for erasing the UVPROM. Details about connecting the handheld
programmer to the CPU is covered in DL405 Handheld Programmer Manual.

Memory Cartridge

WARNING: Do not insert or remove a CPU memory cartridge while the power
is connected. Your program or password may be corrupted if this occurs. A
corrupted program can cause unpredictable operation which may resultin a

\V2d
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risk of injury to personnel or damage to equipment. If the password becomes

corrupted, you cannot access the CPU.

e D ——

Pull lever to
extract cartridge

Jumper pins 2 & 3
to Write Protect.
Jumper pins 1 & 2
to Write Enable.

Cartridge
Battery

CMOS Memory <
Cartridge

Memory
Cartridge
(with cover removed)

UVPROM Erasing Instructions

1) Remove cartridge from CPU or HPP

2) Remove cartridge retaining screw

3) Remove cover

4) Place cartridge in UV erasing lamp typical
12,000p w/cm? lamp @ 2.5cm for 15-20 minutes

5) Replace cover

Jumper pin V to the
center pin
to Write Protect.
Jumper the center pin
to the unmarked pin
to Write Enable.

Memory Cartridge
Capacity Table
D4-RAM-1 D4-RAM-2 D4-UV-2 D4-EE-2

Program Storage Capacity | 7.5K 15.5K 15.5K 15.5K
Cartridge Battery Type Lithium Lithium None None
Writing Cycle Life N/A N/A 1000 >10,000
Write Inhibit Internal jumper | Internal jumper | No Internal jumper
Memory Clear Method Electrical Electrical Ultraviolet light | Electrical
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CPU Setup

Setting the Clock  The DL440 and DL450 CPUs also have a Clock / Calendar that can be used for many

and Calendar purposes. If you need to use this feature there are also AUX functions available that
allow you set the date and time. For example, you would use AUX 52,
430 440 450 Display/Change Calendar to set the time and date with the Handheld Programmer.

With DirectSOFT you would use the PLC Setup menu options.

There are also two instructions that allow you to change or modify the time and date
from within the application program. Chapter 5 provides information on the DATE
and TIME instructions that are used to establish the clock and calendar information.

The CPU uses the following format to Handheld Programmer Display
display the date and time.
e Date — Year, Month, Date, Day of 94/01/02 23:08:17

week (0 - 6, Sunday thru Saturday)

¢ Time — 24 hour format, Hours,
Minutes, Seconds

You can use the AUX function to change any component of the date or time.
However, the CPU will not automatically correct any discrepancy between the date
and the day of the week. For example, if you change the date to the 15th of the month
and the 15th is on a Thursday, you will also have to change the day of the week

@)

(unless the CPU already shows the date as Thursday). o E

Su»

Variable/Fixed The DL450 CPU offers three type of scan time configurations: -gf?l;
Scan Time Feature « Variable - this is the standard scan time setting, in which the PLC scan 85
is running as fast as the ladder program execution allows. g‘%’_
430 440 450  Fixed - the scan time may be set to be constant, from 10 mS to 2

9999 mS. The operating system inserts a delay after each ladder scan
to accomplish the requested fixed scan.

e Limit - the PLC operates with a variable scan, but generates a
watchdog timeout error if the scan time exceeds the specified amount.
You can use this to trap program execution errors, for example.

To select the desired DL450 scan time option, use DirectSOFT and go online with
the DL450. Then select the PLC Menu, then Diagnostics, then Scantime, then
Setup. The three choices of Variable, Fixed, or Limit then appear.

Password The DL405 CPUs have a password protection feature which prevents unauthorized

Protection access to CPU programs or data. Use AUX 81, 82, and 83 to either modify the
password, and unlock or lock the CPU respectively. The password must be an
eight-character numeric (0-9) code. Once you've entered a password, you can
remove it by entering all zeros (00000000). (This is the default from the factory.)

Multilevel Password (DL440/450 only) - The DL440 and DL450 feature an
intermediate level of protection that you can choose by making the first character of
the password the character “A”. The remaining 7 characters must be numeric (0-9).
The intermediate password protection differs from the standard password in that it
does allow an operator interface device to access and change V-memory data such
as presets. It still does not allow a ladder program edit, however.

For more information on passwords, see Appendix A, Auxiliary Functions.
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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 simple operating mode
changes to copying programs to memory cartridges. They are divided into
categories that affect different system parameters. See Appendix A for detailed
descriptions of the AUX functions.

You can access the AUX Functions with the DL405 Handheld Programmer, or with
DirectSOFT’s pull-down menus. Manuals for those products provide step-by-step
instructions. Some AUX Functions are designed specifically for Handheld
Programmer setup, so they are not supported by DirectSOFT. The following table
lists the Auxiliary functions for the different CPUs and the Handheld Programmer.

AUX Function and Description ‘ 430 ‘ 440 ‘ 450 ‘ HPP AUX Function and Description | 430 | 440 | 450 | HPP
AUX 1* — Operating Mode AUX 5* — CPU Configuration
11 | Go to Run Mode v v v - 51 | Modify Program Name v v v -
12 | Go to Test Mode v v v - 52 | Display / Change Calendar X v v -
13 | Go to Program Mode v v v - 53 | Display Scan Time v v v -
14 | Run Time Edit X v v - 54 | Initialize Scratchpad v v v -
AUX 2* — RLL Operations 55 | Set Watchdog Timer v v v -
21 | Check Program VA A R 4 - 56 | Configure Comm. Ports v v v -
22 | Change Reference X S |/ - 57 | Set Retentive Ranges v v v -
2 23 | Clear Ladder Range v v v - 58 | Test Operations v v v -
-(%_5 24 | Clear Ladders v v v - 5C | Display Error History X v v -
;f—_’E 25 |Select MC or FlashMemory | X | X | ¢ - 5D | Select PLC Scan Mode X X | </ -
-éZ)é- 26 | Copy MC Contents to Flash X X v - AUX 6* — Handheld Programmer Configuration
28] 27 | Copy Flash contents to MC X X v - 61 | Show Revision Numbers v v v
E ‘% 28 | Verify Flash contents = MC X X v - 62 | Beeper On / Off X X X v
© AUX 3* — V-Memory Operations 63 | Backlight On / Off X X X v
31 | Clear V Memory v v v - 64 | Select Online / Offline X X X v
32 | Clear V Range VA I A R 4 - 65 | Run Self Diagnostics X X X v
33 | Find V-memory Value X v v - AUX 7* — Memory Cartridge Operations
AUX 4* — |/O Configuration 71 | CPU to Memory Cartridge v v v v
41 | Show I/O Configuration v v v - 72 | Memory Cartridge to CPU v v v v
42 |1/O Diagnostics VA I A 4 - 73 | Compare MC with CPU v v v v
44 | Power up I/O Configuration v v v - 74 | Memory Cart. Blank Check X X X v
Check 75 | Clear Memory Cartridge X X X v
45 | Select Configuration v v v - 76 | Display Memory Cart. Type 7 7 7 7
46 | Configure /0 x v v - 77 | Tape to Memory Cartridge X X X v
47_| Intelligent /O / / / _ 78 | Memory Cartridge to Tape X X X v
v supported 79 | Compare MC with Tape X | X | X |
X not supported AUX 8* — Password Operations
- not applicable 81 | Modify Password X | & | < -
82 | Unlock CPU X v v -
83 |Lock CPU X v v -
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Before entering a new program, it’s a good idea to always clear ladder memory. AUX
Function 24 clears the complete user program.

You can also use other AUX functions to clear other memory areas.
e AUX 23 — Clear Ladder Range

¢ AUX 31— Clear V Memory
e AUX 32 — Clear V Range

Clearing an
Existing Program

The DL405 CPUs 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.

AUX 54 resets the system memory to the default values.

Initializing System
Memory

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 change from
program to program without ever initializing system memory.

Remember, this AUX function will reset all system memory. If you have set
special parameters such as retentive ranges, you will need to re-enter the
data.
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Since the DL405 CPUs have built-in DirectNET ports, you can use the Handheld
Programmer to set the network address for the port and the port communication
parameters. The default settings are:

Setting the CPU
Network Address

e Station address 1

e Hex mode

e Odd parity
The DirectNET Manual provides additional information about choosing the
communication settings for network operation. If you're using the bottom port for

programming, you can just use the default settings. For the extra two ports on the
DL450, see Chapter 4, System Design and Configuration.
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Use AUX 56 to set the network address and communication parameters for the
secondary port(s).

The DL405 CPUs 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. The
default settings are:

Setting Retentive
Memory Ranges

DL430 DL440 DL450
Memory Area Default Range | Avail. Range | Default Range | Avail. Range Default Range | Avail. Range
Control Relays | C600 - C737 Co - C737 C600 - C737 Co - C1777 C1000 - C3777 | CO - C3777
V-Memory V2000 - V7377 | VO - V7377 V2000 - V7777 | VO - V17777 V1400 - V37777 | VO - V37777
Timers None by default | TO - T177 None by default | TO - T377 None by default | TO - T377
Counters CT0-CT177 |CTO-CT177 |CTO-CT177 |CTO-CT177 CTO - CT377 CTO - CT377
Stages None by default | SO - S577 None by default | SO - S1777 None by default | SO - S1777

Use AUX 57 to set the retentive ranges.
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CPU Operation

CPU Operating
System

Achieving the proper control for your equipment or process requires a good
understanding of how DL405 CPUs control all aspects of system operation. The flow
chart below shows the main tasks of the CPU operating system. In this section, we

will investigate four aspects of CPU operation:

e CPU Operating System — the CPU manages
all aspects of system control.

e CPU Operating Modes — The three primary
modes of operation are Program Mode, Run
Mode, and Test Mode.

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

e CPU Memory Map — The CPU’s memory
map shows the CPU addresses of various
system resources, such as timers, counters,
inputs, and outputs.

At powerup, the CPU initializes the internal
electronic hardware. Memory initialization starts
with examining the retentive memory settings. In
general, the contents of retentive memory is
preserved, and non-retentive memory is initialized
to zero (unless otherwise specified).

After the one-time powerup tasks, the CPU begins
the cyclical scan activity. The flowchart to the right
shows how the tasks differ, based on the CPU mode
and the existence of any errors. The “scan time” is
defined as the average time around the task loop.
Note that the CPU is always reading the inputs,
even during program mode. This allows
programming tools to monitor input status at any
time.

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

In Run Mode, the CPU executes the user ladder
program. Immediately afterwards, any PID loops
which are configured are executed (DL450 only).
Then the CPU writes the output results of these two
tasks to the appropriate output points.

Error detection has two levels. Non-fatal errors are
reported, butthe CPU remainsin its current mode. If
a fatal error occurs, the CPU is forced into program
mode and the outputs go off.

PGM

Initialize hardware

Check 1/0 module
config. and verify

Initialize various memory
based on retentive
configuration

Update input

Read input data from
Specialty and Remote 1/O

Service peripheral

CPU Bus Communication

Update Clock / Calendar

<o

RUN

Execute ladder program

PID Operations (DL450)

Update output

Write output data to
Specialty and Remote 1/O

Do diagnostics |

NO

Report the error, set flag, |
register, turn on LED

Force CPU into |
PGM mode
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Program Mode In Program Mode the CPU does not

Operation execute the application program or update
the output modules. The primary use for
Program Mode is to enter or change an
application program. You also use the
program mode to set up CPU parameters,
such as the network address, retentive
memory areas, etc. Download Program
You can use the key switch on the CPU to select Program Mode operation. Or, with
the keyswitch in TERM position, you can use a programming device such as the
Handheld Programmer to place the CPU in Program Mode.
Run Mode In Run Mode, the CPU executes the 2
Operation appllcat_lon program, does PID | Read Inputs |
calculations for configured PID loops ”
(DL450) only, and updates the !/O system. | Road Inputs from Specialty O |
You can perform many operations during
Run Mode. Some of these include: _ _ Y
. . | Service Peripherals, Force /O |
e Monitor and change I/O point status 7
» Update timer/counter preset values | CPU Bus Communication | o
e Update Variable memory locations p 2
| Update Clock, Special Relays | Q.
Run Mode operation can be divided into v Q?j;
several key areas. It is very important you | Solve the Application Program | 8 =
understand how each of these areas of Y =0
execution can affect the results of your | Solve PID Equatinos (DL450) | 59
application program solutions. v 7
You can use the key switch to select Run | Write Outputs |
Mode operation. Or, with the keyswitch in
TERM position, you can use a | Write Outputs to Specialty 1/0 |
programming device, such as the v
Handheld Programmer to place the CPU | Diagnostics |
in Run Mode. \ J
With the DL440 or DL450, you can also edit the program during Run Mode. The Run
Mode Edits are not “bumpless.” 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.
WARNING: Only authorized personnel fully familiar with all aspects of the
§ Ué application should make changes to the program. Changes during Run Mode
-~ O\ 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

Read Inputs from
Specialty and
Remote I/O

Service Peripherals
and Force /O

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.

Of course, an input may change after the CPU has just read the inputs. Generally,
the CPU 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 1/0 modules.
However, this lengthens the program scan since the CPU has to read the 1/O point
status again. A complete list of the Immediate instructions is included in Chapter 5.

After the CPU reads the inputs from the input modules, it reads any input point data
from any Specialty modules that are installed, such as High Speed Counter
modules, etc.This is also the portion of the scan that reads the input status from
Remote I/O racks. The GX data type is used for both remote inputs and outputs. (The
DL405 Remote I/O Manual provides additional information on how to set up the
remote 1/O link.)

NOTE: It may appear the Remote I/O point status is updated every scan. This is not
quite true. The CPU will receive information from the Remote 1/0 Master module
every scan, but the Remote Master may not have received an update from all the
RemoteCsIaves. Remember, the Remote I/O link is managed by the Remote Master,
not the CPU.

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.

Forced I/O—temporarily changes 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 just need to force a bit on to trigger another event.

Forced Inputs — The CPU reads the status of X inputs during the Read Inputs
portion of the scan. When the CPU services the programming device, it logs any
request to force an X input on. If the input is used in the application program, the
ladder X contact is considered closed (on). Since an X input is a real-world input
point, the CPU will change the status when it reads the inputs on the next scan.
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Forced Outputs— Outputs which are not used in the program can be forced on and
off for troubleshooting and maintenance purposes. You can temporarily allow the
forcing of any output by inserting an END coil instruction at the beginning of the
ladder program. Then you can use DirectSOFT or a HPP to force outputs on and off.

The DL405 CPUs only retain the forced value for one scan, if the I/O point
corresponds to an actual point on a module in the system. However, if the point
address is greater than any actual I/O point address in the system or it is not used in
the ladder program, then the point will maintain the forced status.

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

also updated during this segment.

CPU Bus Many of the Specialty Modules, such as the Data Communications Module and the

Communication FACTS CoProcessor modules, can transfer data to and from the CPU over the CPU
bus on the backplane. This data is more than just standard I/O point status. This type
of communications can only occur on the CPU (local) base. There is a portion of the
execution cycle used to communicate with these modules. The CPU performs both
read and write requests during this segment.

DCM DCM
0 | O

i
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B @ B
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Update Clock, The DL440 and DL450 CPUs have an internal real-time clock and calendar timer
Special Relays, which is accessible to the application program. Special V-memory locations hold this
and Special information. This portion of the execution cycle makes sure these locations get
Registers updated on every scan. Also, there are several different Special Relays, such as

diagnostic relays, etc., that are also updated during this segment.
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Solve Application The CPU evaluates each instruction in the VR
Program application program during this segment
of the scan cycle. The instructions define | Read Inputs |
the relationship between input conditions Y
and the system outputs. | Read Inputs from Specialty /O |

The CPU begins with the first rung of the
ladder program, evaluating it from left to
right and from top to bottom. It continues, Y —

rung by rung, until it encounters the END | GPU Bus Communication _|
coil instruction. At that point, a new image

| Service Peripherals, Force 1/0 |

for the outputs is complete. | Update Clock, Special Relays |
v
X0 X1 YO0
Solve the Appllcatlon Program
M ——oun) / | |
Co
i i | Solve PID equat|ons (DL450) |
C100 +
£ LD K10 | Write Outputs |
IX‘EE iﬂ{? (OYL:J?’T) | Write Outputs to Specialty 1/0 |
Y
(END) | Diagnostics |

The internal control relays (C), the stages (S), the global relays (GX), and the
variable memory (V) are also updated in this segment.

You may recall the CPU may have obtained and stored forcing information when it
serviced the peripheral devices. If any I/O points or memory data have been forced,
the output image register also contains this information.
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program solution will overwrite any forcing information that was stored. For example,
if YO was forced on by the programming device, and a rung containing YO was
evaluated such that YO should be turned off, then the output image register will show
that YO should be off. Of course, you can force output points that are not used in the
application program. In this case, the point remains forced because there is no
solution that results from the application program execution.

ﬁ NOTE: If an output point was used in the application program, the results of the

Solve PID The DL450 CPU can process up to 16 PID loops. The loop calculations are run as a
Loop Equations separate task from the ladder program execution, immediately following it. Only
loops which have been configured are calculated, and then only according to a
430 440 450 built-in loop scheduler. The sample time (calculation interval) of each loop is

programmable. Please refer to Chapter 8, PID Loop Operation, for more on the
effects of PID loop calculation on the overall CPU scan time.

Write Outputs Once the application program has solved the instruction logic and constructed the
outputimage register, the CPU writes the contents of the output image register to the
corresponding output points located in the local CPU base or the local expansion
bases. Remember, the CPU also made sure any forcing operation changes were
stored in the output image register, so the forced points get updated with the status
specified earlier.
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Write Outputs to
Specialty and
Remote I/O

Diagnostics

After the CPU updates the outputs in the local and expansion bases, it sends the
output point information that is required by any Specialty modules which are
installed. For example, this is the portion of the scan that writes the output status
from the image register to the Remote 1/O racks.

NOTE: It may appear the Remote I/O point status is updated every scan. This is not
quite true. The CPU will send the information to the Remote I/O Master module every
scan, but the Remote Master will update the actual remote modules during the next
communication sequence between the master and slave modules. Remember, the
Remote I/O link communication is managed by the Remote Master, not the CPU.

During this part of the scan, the CPU
performs all system diagnostics and other
tasks, such as:

e calculating the scan time
e updating special relays
¢ resetting the watchdog timer

DL405 CPUs automatically detect and
report many different error conditions.
Appendix B contains a listing of the
various error codes available with the
DL405 system.

One of the more important diagnostic
tasks is the scan time calculation and
watchdog timer control. DL405 CPUs
have a “watchdog” timer that stores the
maximum time allowed for the CPU to
complete the solve application segment of
the scan cycle. The default value set from
the factory is 200 mS. If this time is
exceeded the CPU will enter the Program
Mode, turn off all outputs, and report the
error. For example, the Handheld
Programmer displays “E003 S/W
TIMEOUT” when the scan overrun occurs.

| Read Inputs |

Y

| Read Inputs from Specialty I/O |

| Service Peripherals, Force I/O |

Y

| CPU Bus Communication |

v

| Update Clock, Special Relays |

Y

| Solve the Application Program |

| Solve PID Loop Equations |

Y

| Write Outputs |

v

| Write Outputs to Specialty 1/0 |

| Diagnostics |

N

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. There is also an RSTWT
instruction that can be used in the application program to reset the watch dog timer

during the CPU scan.
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I/O Response Time

Is Timing Important I/O response time is the amount of time required for the control system to sense a

for Your change in an input point and update a corresponding output point. In the majority of

Application? applications, the CPU performs this task practically instantaneously. However,
some applications do require extremely fast update times. There are four things that
can affect the 1/O response time:

e The point in the scan period when the field input changes states
e |nput module Off to On delay time

e CPU scantime

e Output module Off to On delay time

Normal Minimum  The I/O response time is shortest when the module senses the input change just

1/0 Response 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.

Scan
Solve Solve Solve Solve

Scan Program Program Program Program
()
Sc | |\ Read  Write /I |
=0 Inputs  Outputs
8= | |
= | | | |
o '

o Field Input [ ||
20
= [ [

g | | CPU Reads | | _ CPU Writes
E(U |/|/ Inputs |/|/ Outputs
o Input Module |

Off/On Delay [~ 5o (I
| || ||
| || ||
Output Module | [ [
Off/On Delay | | | | ™
T
I

fe—— O Response Time ———————
I I

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  Thel/Oresponsetime is longest when the module senses the input change just after

1/0 Response the Read Inputs portion of the execution cycle. In this case the new input status does
not get read until the following scan. 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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Scan
Solve Solve Solve Solve
Scan Program Program Program Program

\Read Write ~

Inputs  Outputs

[
[ |
Field Input |
[
[

(I (I
[ | [ |
(I (I
| : | CPU Reads : | cPU writes
| t Output:
Input Module | | /:/ fpus | /:/ LIPS
Off/On Delay | - | [
Output Module | [ [ [
Off/On Delay | | | || |
[
- I/O Response Time >
I I
Improving There are a few things you can do the help improve throughput.

Response Time e Choose instructions with faster execution times

e Use immediate 1/O instructions (which update the 1/O points during the
ladder program execution segment)

¢ Choose modules that have faster response times
Immediate 1/O instructions are probably the most useful technique. The following

. . . . ) . @]
example shows immediate input and output instructions, and their effect. ® E
S
Scan Q.
93
Solve Solve Solve Solve -8 o.
Scan Program Program Program Program o (‘T;
Normal Read | | Read/ : : N\ Write | Normal Write | 5'%-).
Input | | Input Output [ Outputs S g
L Immediate | | Immediate L] [ @]
Field Input | i | i i i i
— b | ||
nput Module
Off/On Delay ! I I I I
Output Module | | | i
Off/On Delay | | ™ | |
T

:4— 1/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 is calculated by adding the time for the immediate
input instruction, the immediate output instruction, and all instructions inbetween.

uses the results to solve that one instruction without updating the image register.
Therefore, any regular instructions that follow will still use image register values. Any
immediate instructions that follow will access the module again to update the status.

ﬁ NOTE: When the immediate instruction reads the current status from a module, it
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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 or the
Handheld Programmer to display the
minimum, maximum, and current scan
times that have occurred since the
previous Program Mode to Run Mode
transition. This information can be very
important  when  evaluating the
performance of a system.

As we’ve shown previously there are
several segments that make up the scan
cycle. Each ofthese segments requires a
certain amount of time to complete. Of all
the segments, 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 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 modules and system
configuration, such as expansion or
remote I/O, can also affect the scan time.
However, these things are usually
dictated by the application.

For example, if you have a need to count
pulses at high rates of speed, then you'll
probably have to use a High-Speed
Counter module. Also, if you have 1/0
points that need to be located several
hundred feet from the CPU, then you
need remote |/O because it's much faster
and cheaper to install a single remote 1/O
cable than it is to run all those signal
wires for each individual 1/O point.

The following paragraphs provide some
general information on how much time
some of the segments can require.

PGM

Initialize hardware

Check 1/0 module
config. and verify

Initialize various memory
based on retentive
configuration

Update input

Read input data from
Specialty and Remote 1/O

Service peripheral

CPU Bus Communication

Update Clock / Calendar

<

RUN

Execute ladder program

PID Equations (DL450)

Update output

Write output data to
Specialty and Remote 1/O

Do diagnostics |

NO

Report the error, set flag, |
register, turn on LED

Force CPU into |
PGM mode
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CPU Specifications and Operation

Initialization
Process

Reading Inputs

The CPU performs an initialization task once the system power is on. The required
time depends on system loading, such as the number of I/O modules installed, type
of memory cartridge being used etc. The initialization task is performed once at
power-up, so it does not affect the scan time for the application program.

Initialization DL430 DL440 DL450
Minimum Time 1.2 Seconds 1.0 Seconds 1.9 Seconds
Maximum Time 3.2 Seconds 2.5 Seconds 3.3 Seconds

The time required to read the input status for the local and expansion input modules
depends on which CPU you are using, the number of input points in these bases,
and the number of input modules being used. The following table shows typical
update times required by the CPU.

Timing Factors DL430 DL440 DL450
Overhead 20.0 us 14.5us 20.0 us
Per input module |48.0 us 22.6 us 13.0 us
Per input point 4.0 us 2.5us 6.3 us

For example, the time required for a DL430 to read two 16-pointinput modules would
be calculated as follows. (Where NM is the number of modules and NI is the total
number of input points.)

Formula

Time = 20us + (48us x NM) + (4us x NI)
Example
Time = 20us + (48us x 2) + (4us x 16)

Time = 180 s

NOTE: This information provides the amount of time the CPU spends reading the
input status from the modules. Don’t confuse this with the I/O response time that was
discussed earlier.
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CPU Specifications and Operation

Reading Inputs

from Specialty I/O  following.

¢ Remote I/O

e Specialty Modules (such as High-Speed Counter, etc.)

During this portion of the cycle the CPU reads any input points associated with the

The time required to read any input status from these modules depends on which
CPU you are using, the number of modules, and the number of input points.

Specialty Module DL430 DL440 DL450
Overhead 32.0 us 20.0 us 20.0 us
Per module (with inputs) 100.0 us 67.0 us 13.0 us
Per input point 80.0 us 54.0 us 13.8 us

Remote Module DL430 DL440 DL450
Overhead 32.0 us 22.0us 19.0 us
Per module (with inputs) 150.0 ps 100.0 ps 62.0 us
Per input point 25.0 us 17.0 us 11.2 us

For example, the time required for a DL430 to read two 32-point input modules

Remote I/O
Formula
Time = 32us + (150us x NM) +

Example
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Time = 1832 us

(25us x NIy

Time = 32us + (150us x 2) + (25us x 32)

(located in a Remote base) and the input points associated with a single High-Speed
Counter module would be calculated as follows. (Where NM is the number of
modules and NI is the total number of input points.)

High-Speed Counter

Formula

Time = 32us + (100us x NM) + (80us x NI)

Example

Time = 32us + (100us x 1) + (80us x 16)

Time = 1412 us

Total Time Time = 3244 us

Service Peripherals Communication requests can occur at any time during the scan, but the CPU only
“logs” the requests for service until the Service Peripherals portion of the scan. (The
CPU does not spend any time on this if there are no peripherals connected.)

To Log Request (anytime) DL430 DL440 DL450
Nothing Min. & Max. Ous Ous Ous
Connected
Port 0 Send Min. / Max. 52 /62 us 40/48 us 38/38 us

Rec. Min. / Max. 60 /78 us 52 /63 us 45 /45 us
Port 1 Send Min. / Max. 60/78 us 46 /50 us 41 /48 us
Rec. Min. / Max. 68 /86 us 66 /70 us 47 /59 us
Port 2 Send Min. / Max. N/A N/A 41 /48 us
Rec. Min. / Max. N/A N/A 47 /59 us
Port 3 Send Min. / Max. N/A N/A 38/38 us
Rec. Min. / Max. N/A N/A 45 /45 us
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CPU Bus
Communication

E

Update
Clock/Calendar,
Special Relays,
Special Registers

Writing Outputs

During the Service Peripherals portion of the scan, the CPU analyzes the
communications request and responds as appropriate. The amount of time required
to service the peripherals depends on the content of the request.

To Service Request DL430 DL440 DL450
Minimum 170 us 120 us 96 us
Run Mode Max. 18 ms 26 ms 160 ms
Program Mode Max. 3 Seconds 15 Seconds 11.2 Seconds

Some specialty modules can also communicate directly with the CPU via the CPU
bus. During this portion of the cycle the CPU completes any CPU bus
communications. The actual time required depends on the type of modules installed
and the type of request being processed.

NOTE: Some specialty modules can have a considerable impact on the CPU scan
time. Iftiming is critical in your application, consult the module documentation for any
information concerning the impact on the scan time.

The clock, calendar, and special relays are updated and loaded into special
V-memory locations during this time. This update is performed during both Run and
Program Modes.

Modes DL430 DL440 DL450
Program Mode | Minimum 8.0 us fixed 35.0 us 12.0 us
Maximum 8.0 us fixed 48.0 us 12.0 us
Run Mode Minimum 20.0 us 60.0 us 22.0 us
Maximum 26.0 us 85.0 us 29.0 us

The time required to write the output status for the local and expansion I/O modules
depends on which CPU you are using, the number of output points in these bases,
and the number of output modules being used. The following table shows typical
update times required by the CPU.

Timing Factors DL430 DL440 DL450
Overhead 20.0 us 12.6 us 15.0 us
Per output module | 45.0 us 21.0 us 13.0 us
Per output point 4.0 us 2.5us 14.1 us

For example, the time required for a DL430 to write data for two 32-point output
modules would be calculated as follows (where NM is the number of modules and
NO is the total number of output points).

Formula
Time = 20us + (45us x NM) + (4us x NO)

Example
Time = 20us + (45us x 2) + (4us x 32)

Time = 238 us
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Writing Outputs to  During this portion of the cycle the CPU writes any output points associated with the

Specialty I/0
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Diagnostics

following.
* Remote I/O
e Specialty Modules (such as High-Speed Counter, etc.)

The time required to write any output image register data to these modules depends
on which CPU you are using, the number of modules, and the number of output

points.

Specialty Module DL430 DL440 DL450
Overhead 32.0 us 20.0 us 18.0 us
Per module (with outputs) 100.0 us 67.0 us 13.0 us
Per output point 80.0 us 54.0 us 14.1 us

Remote Module DL430 DL440 DL450
Overhead 32.0 us 22.0 us 15.0 us
Per module (with outputs) 150.0 us 100.0 us 54.0 us
Per output point 25.0 us 17.0 us 13.9 us

For example, the time required for a DL430 to write two 32-point output modules
(located in a Remote base) and the output points associated with a single
High-Speed Counter module would be calculated as follows. (Where NM is the
number of modules and NO is the total number of output points.)

Remote 1/0 High-Speed Counter
Formula

Time = 32us + (100us x NM) + (80us x NO)

Formula
Time = 32us + (150us x NM) + (25us x NO)

Example
Time = 32us + (100us x 1) + (80us x 4)

Example
Time = 32us + (150us x 2) + (25us x 32)

Time = 1832 us Time = 452 us
Total Time

Time = 2284 us

NOTE: This total time is the actual time required for the CPU to update these
outputs. This does not include any additional time that is required for the CPU to
actually service the particular specialty modules.

The DL405 CPUs perform many types of system diagnostics. The amount of time
required depends on many things, such as the number of I/O modules installed, etc.
The following table shows the minimum and maximum times that can be expected.

Diagnostic Time DL430 DL440 DL450
Minimum 680.0 us 540.0 us 282.0 us
Maximum 880.0 us 920.0 us 398.0 us
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Application
Program Execution

The CPU processes the program from the
top (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.

You can add the execution times for all the
instructions in your program to find the
total program execution time.

For example, the execution time for a
DL430 running the program shown would
be calculated as follows.

o x
1 s (ouT )—
co
7l
1
G100 5
s K10 [
c19y ouT
I V2002
G102 5
y 8 Ks0 [
C103 oUT
| Voo [
o
1 s (ouT )—
( |
\END)

Instruction Time
STR X0 4.7us
OR CO 3.1us
ANDN X1 3.4us
OUT YO 8.3us
STRN C100 5.7us

LD K10 112.0us
STRN C101 8.3us

OUT V2002 26.0us

STRN C102 8.3us

LD K50 112.0us
STRN C103 8.3us

OUT V0006 26.0ps

STR X5 4.7us
ANDN X10 3.4us
OuT Y3 8.3us
END 15.5us
TOTAL 358us

Appendix C provides a complete list of instruction execution times for DL405 CPUs.

Program Control Instructions — the DL440 and DL450 CPUs offer additional
instructions that can change the way the program executes. These instructions
include FOR/NEXT loops, Subroutines, and Interrupt Routines. These instructions
can interrupt the normal program flow and effect the program execution time.
Chapter 5 provides detailed information on how these different types of instructions

operate.
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PLC Numbering Systems

If you are a new PLC user or are using g 49.832 binary

AutomationDirect PLCs for the first time, BCD ?

please take a moment to study how our 1482 ?
. ? 3 0402

PLCs use numbers. You'll find that each 3A9

PLC manufacturer has their own 7 -961428 ASCII
conventions on the use of numbers in their hexadecimal
PLCs. We want to take just a moment to 10010110171

familiarize you with how numbers are , 17772 101
used in AutomationDirect PLCs. The decimal A 708
information you learn here applies to all  _300124 ?
our PLCs.

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, orto time. In
science we attach engineering units to numbers to give a particular meaning. (see
Appendix H 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), /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  pacimal 1 2 3 4 5 6 7 8
eight things at a time. In the figure to the
right, there are eight circles. The quantity
indecimalis “8”, butin octalitis “10” (8 and
9 are not valid in octal). In octal, “10”
means 1 group of 8 plus 0 (no individuals).
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Octal 123 45 6 7 10

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 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16

Octal 12 3 4 5 6 7 10 11 1213 1415 16 17 20

After counting PLC resources, it's time to access PLC resources (there’s 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.

Our circles are in an array of square X=0 1 2 3 4 5 6 7
containers to the right. To access a

resource, our PLC instruction will address X

its location using the octal references 1X (]

shown. If these were counters, “CT14”

would access the black circle location. 2 X

DL405 User Manual, 4th Edition, Rev. A



CPU Specifications and Operation m

V-Memory Variable memory (V-memory) stores data for the ladder program 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).

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 address V-memory data
(octal) MSB (binary) LSB
V2017 'o/1]ofo|1][1]1]0]o]o|1]o]1]0]0]1]

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 binary, decimal, octal,
and hexadecimal numbers. All these are converted and stored as binary for us.

A frequently-asked question is “How do | tell if a number is binary, 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 Since humans naturally countin decimal (10 fingers, 10 toes), we prefer to enter and

Decimal Numbers view PLC data in decimal as well (via operator interfaces). However, computers are
more efficientin using pure binary numbers. A compromise solution between the two
is Binary-Coded Decimal (BCD) representation. A BCD digit ranges from 0to 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
8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 A1

V-memory storage | 0] 1] 0] 0] [ 1] 0] o] 1] [o] o[ 1] 1] [o] 1] 1] 0]
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In a pure binary sense, a 16-bit word represents numbers from 0 to 65535. In storing
BCD numbers, the range is reduced to 0 to 9999. Many math instructions use BCD
data, and DirectSOFT and the handheld programmer allow us to enter and view
data in BCD. Special RLL instructions convert from BCD to binary, or visa-versa.

Hexadecimal Hexadecimal numbers are similar to BCD numbers, except they utilize all possible
Numbers 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 111213 14 15

Hexadecimal 01 2 3 45 6 7 89 A B CDEF

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]]0o]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. Itis 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, data words, etc. The following paragraphs
discuss the various memory types used in the DL405 CPUs. Memory maps for all
DL405 CPUs follow the memory descriptions.

Octal Numbering All memory locations or areas are

System numbered in Octal (base 8). 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.

Refer to the previous section on PLC

Numbering Systems for more on octal

numbering. /

o spt | tept | ept | spt | spt | tept
input | Input | mput | Output | Output § Output

D X0 X10 X30 Yo Y10 Y20
X07 X27 X37 Yo7 Y17 Y37

(2]
o
X10| [X11] [X12| [X13] [X14] [X15] [X16] [X
Ss
O®
5 g Discr?te and Word As you e>,<amin.e the different memory Discrete - On or Off, 1 bit
25 Locations types, you'll notice two types of memory
No in the DL405, discrete and word memory. X0
N S Discrete memory is one bit that can be 4{ }7
O eithera 1 ora 0. 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 Word Locations - 16 bits

in V-memory. For example, the timer
current values are stored in V-memory. [d101ddodddfddiad

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

shows how the X input points are mapped into V-memory locations.
16 Discrete (X) Input Points

Bit#éééé V40400

These discrete memory areas and the corresponding V-memory locations are listed
in the Memory Map tables for the DL430, DL440, and DL450 CPUs in this chapter.
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Input Points
(X Data Type)

Output Points
(Y Data Type)

Control Relays
(C Data Type)

Timers and
Timer Status Bits
(T Data type)

The discrete input points are noted by an
X data type. Refer to the memory maps
for the number of discrete input points for
your CPU type. In this example, the
output point YO will energize when input
X0 turns on.

The discrete output points are noted by a
Y data type. Refer to the memory maps
for the number of discrete input points for
your CPU type. In this example, output
point Y1 will energize when input X1
turns on.

Control relays are discrete bits normally
used to control the user program. The
control relays do not represent a real world
device, that is, they cannot be physically
tied to switches, output coils, etc. They are
internal to the CPU. Because of this,
control relays can be programmed as
discrete inputs or discrete outputs. These
locations are used in programming the
discrete memory locations (C) or the
corresponding word location which
contains 16 consecutive discrete
locations.

o o
\OUT)

X
( OUT)

In this example, memory location C5 will energize when input X10 turns on. The
second rung shows a simple example of how to use a control relay as an input.

The amount of timers available depends
on the model of CPU you are using. The
tables at the end of this section provide the
amount of timers in each DL405 CPU
type. Regardless of the number of timers,
you have access to timer status bits that
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 value of a
corresponding timer.

e T™R T
1 K30

T L vi2
1 (our)

When input X0 turns on, timer T1 will start. When the timer reaches the preset of 3
seconds (K of 30) timer status contact T1 turns on. When T1 turns on, output Y12

energizes.

NOTE: Some timers and counters use one V-memory register, and other types
require two V-memory registers. See the instruction descriptions in Chapter 5.
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Timer Current
Values
(V Data Type)

Counters and
Counter Status
Bits

(CT Data type)

Counter Current
Values
(V Data Type)

Word Memory
(V Data Type)

Some information is automatically stored
in V-memory, such as the current values
associated with timers. For example, VO
holds the current value for Timer 0, V1
holds the current value for Timer 1, etc.
These are 4-digit BCD values.

The primary reason for this is
programming flexibility. The example
shows how you can use relational
contacts to monitor several time intervals
from a single timer.

You have access to counter status bits that
reflect the relationship between the
current value and the preset value of a
specified counter. The counter status bit
will be on when the current value is equal
or greater than the preset value of a
corresponding counter.

e T™R T
1 K1000
V1I IK30 Y12
(
= \OUT)
Vi Kso Y13
/
=] \OUT)
V1I IK75 V1I IK100 Y14
(
> T
=] <] (out)
e CNT  CT3
1 K10
X1
||
1
o3 L vi2
1 (our)

Each time contact X0 transitions from off to on, the counter increments by one. (If X1
comes on, the counter 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

Y12 turns on.

Just like the timers, the counter current
values are also automatically stored in V-
memory. For example, V1000 holds the
current value for Counter CTO, V1001
holds the current value for Counter CT1,
etc. These are 4-digit BCD values.

The primary reason for this s
programming flexibility. The example
shows how you can use relational
contacts to monitor the counter values.

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.

i CNT CT3
|| K10
X1
[
||
v1003I |K1 Y12
(
= \OUT)
v1003I |K3 Y13
(
1= \OUT)
v1003I |K5 v1003I le via
(
>
1= < \OUT)
e D
|| K1345
ouT
V1400

Word Locations - 16 bits

(dddfadiHa1dda1di
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3-37

Stages
(S Data type)

Special Relays
(SP Data Type)

Remote I/O Points
(GX 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.
Ifthe 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 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.

Remote I/O points are represented by
global relays. They are generally used
only to control remote I/O, but they can be
used as normal control relays when
remote 1/O is not used in the system. You
should notice the same data type, GX, is
used for both the remote input and remote
output points. There are setup routines
that must be placed in your application
program to designate which locations are
inputs and which are outputs. (The DL405
Remote and Slice 1/0 Modules manual
provides the details.)

In this example, memory location GXO
represents an output point and memory
location GX10 represents an input point.

Ladder Representation

1SG .
$S0000 Wait forStart

Start , St
1T \JMP)
X0
S500
JMP)
SG
S0001 Check for a Part
Part
Pr(les?nt , S2
1] \JMP)
X1
Pr'l:e,sagnt , S6
/f {mP )
X1
SG
$0002 Clamp the part
Clamp
(SET)
Part S400
Lolckled , S3
11 jJMP)
X2
o , 10
1] (out)
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SP4: 1 second clock
SP5: 100 ms clock
SP6: 50 ms clock
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xa GX0
f (our)
ax10 vi2

1 (our)
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System Parameters Many system parameters, such as error codes, are automatically stored in

(V Data Type) pre-defined V-memory locations. These memory locations store clock / calendar
information, error codes and other types of system setup information.
System Descrioti
ription of Content
430 440 450 V-memory escription of Contents
V700, V701 Contains a copy of the contents of the accumulator. V700 is the lower
16 bit word, V701 is the upper 16 bit word.
V702, V703 Contains a copy of the contents of the 1st data stack location. V702 is
the lower 16 bit word, V703 is the upper 16 bit word.
V704, V705 Contains a copy of the contents of the 2nd data stack location. V704 is
the lower 16 bit word, V705 is the upper 16 bit word.
V706, V707 Contains a copy of the contents of the 3rd data stack location. V705 is
the lower 16 bit word, V706 is the upper 16 bit word.
V710, V711 Contains a copy of the contents of the 4th data stack location. V710 is
the lower 16 bit word, V711 is the upper 16 bit word.
V712,V713 Contains a copy of the contents of the 5th data stack location. V712 is
the lower 16 bit word, V713 is the upper 16 bit word.
V714,V715 Contains a copy of the contents of the 6th data stack location. V714 is
the lower 16 bit word, V715 is the upper 16 bit word.
g - V716, V717 Contains a copy of the contents of the 7th data stack location. V716 is
=9 the lower 16 bit word, V717 is the upper 16 bit word.
;f:f g V720, V721 Contains a copy of the contents of the 8th data stack location. V720 is
88_ the lower 16 bit word, V721 is the upper 16 bit word.
jol
g s
c ystem A
E & 430 440 450 V-memory Description of Contents
@)
V737 Contains a BCD value (from 3 to 999) for Timed-interrupt 17 feature.
V7633 Bit 12 enables the low battery warning indicator.
V7747 Contains a 10 mS calendar timer used with the Clock / Calendar.
V7766 Contains the number of seconds on the clock. (00 to 59)
V7767 Contains the number of minutes on the clock. (00 to 59)
V7770 Contains the number of hours on the clock. (00 to 23)
V7771 Contains the day of the week. (0=Sun., 1=Mon, etc.)
V7772 Contains the day of the month (1st, 2nd, etc.)
V7773 Contains the month. (01 to 12)
V7774 Contains the year. (00 to 99)
System -
430 440 450 V-memory Description of Contents
V736 Contains a BCD value (from 3 to 999) for Timed-interrupt 16 feature.
V7746 450: Battery voltage in tenths of a volt, (e.g., V7746 = 0031 is 3.1 Volts).
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430 440 450

System

V-memory Description of Contents

(continued)

V7751 Fault Message Error Code — stores the 4-digit BCD code used with
the FAULT instruction when the instruction is executed. If you've used
ASCII messages (DL440/DL450 only) then the data label (DLBL)
reference number for that message is stored here.

V7752 I/O configuration Error — stores the module ID code for the module
that does not match the current configuration.

V7753 I/O Configuration Error — stores the correct module ID code.

V7754 I/O Configuration Error — identifies the base and slot number.

V7755 Error code — stores the fatal error code.

V7756 Error code — stores the major error code.

V7757 Communications Error Code - stores the minor error code.

V7760 Module Error — identifies the base and slot number.

V7762 Module Error — identifies the type of error.

V7763 Program Grammatical Error — identifies the location of a syntax error
in a program.

V7764 Program Grammatical Error — identifies the type of error.

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

V7775 Scan — stores the current scan time.

V7776 Scan — stores the minimum scan time that has occurred since the last
Program-to-Run Mode transition.

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

Program-to-Run Mode transition.

The following system control relays are valid only for DL450 CPU remote I/O setup
on Communications Port 3.

System CRs | Description of Contents

C740 Completion of setups - ladder logic must turn this relay on when it has
finished writing to the Remote 1/O setup table

C741 ON - the last state of inputs will be maintained.
OFF - inputs will turn off when communication is lost.

C743 Re-start - Turning on this relay will resume after a communications

hang-up on an error.

C750 to C757

Setup Error - The corresponding relay will be ON if the setup table
contains an error (C750 = master, C751 = slave 1... C757=slave 7

C760 to C767

Communications Ready - The corresponding relay will be ON if the
setup table data is valid (C760 = master, C761 = slave 1...
C767=slave 7

Q
>
Qo
O
o
]
=
Q
=
o
>

suoneoyoads NdD

DL405 User Manual, 4th Edition, Rev. A



CPU Specifications and Operation

»
c
o g
=

m._
O®
=
= 8_
0}

[e1®)
Do
) C
o ©
(@]

DL430 Memory
Map

Discrete Memory

Word Memory

Memory Type Reference Reference Dec::ti‘r:;al Symbol
(octal) (octal)
Input Points X0 - X477 V40400 - V40423 320 X0
Output Points YO0 - Y477 V40500 - V40523 320 YO
Control Relays Co0 - C737 V40600 - V40635 512 co Co
Special Relays | SPO - SP137 V41200 - V41205 288 SPO
SP320 - SP617 V41215 - V41230 _| l_
Timers TO - T177 None 128 VR TO
] K100
Timer Current None V00000 - V00177 128 VO K100
Values >
Timer Status Bits | TO - T177 V41100 - V41107 128 TO
Counters CT0 - CT177 None 128 —|CNT CTO
K10
Counter None V01000 - V01177 128 V1000 K100
Current Values >
Counter Status | CTO0 - CT177 V41140 - V41147 128 CTo
Bits _| l—
User Data Words | None V1400 - V7377 3072 None specific, used with many
instructions
Stages S0 - S577 V41000 - V41027 384 G )
] S 001 _| l_
Remote In/ Out | GX0 - GX777 V40000 - V40037 512 GX0 GX0
System None V7400 - V7777 256 None specific, used with many
parameters instructions
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DL440 Memory
Map

Discrete Memory

Word Memory

Memory Type Reference Reference Dec::ti‘r:;al Symbol
(octal) (octal)
Input Points X0 - X477 V40400 - V40423 320 X0
Output Points YO0 - Y477 V40500-V40523 320 YO
Control Relays C0 - C1777 V40600-V40677 1024 co Co
Special Relays | SPO - SP137 V41200-V41205 352 SPO
SP320 - SP717 V41215-V41234 _| l_
Timers TO - T377 None 256 VR TO
] K100
Timer Current None V00000 - V00377 256 VO K100
Values >
Timer Status Bits | TO - T377 V41100 - V41117 256 TO
Counters CT0 - CT177 None 128 —|CNT CTO
K10
Counter None V01000 - V01177 128 V1000 K100
Current Values >
Counter Status | CTO0 - CT177 V41140 - V41147 128 CTo
Bits _| l—
User Data Words | None V1400 - V7377 3072 None specific, used with many
V10000 - V17777 4096 instructions
Stages S0 - S1777 V41000 - V41077 1024 G )
] S 001 _| l_
Remote In/ Out | GXO0 - GX1777 V40000 - V40077 1024 GX0 GX0
System None V700 - V737 288 None specific, used with many
parameters V7400 - V7777 instructions
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DL450 Memory
Map

Discrete Memory

Word Memory

V37000 - V37777

Memory Type Reference Reference Dec::ti‘r:;al Symbol
(octal) (octal)
Input Points X0 - X1777 V40400 - V40477 1024 X0
Output Points YO0 - Y1777 V40500 - V40577 1024 YO
Control Relays CO0 - C3777 V40600 - V40777 2048 co Co
Special Relays | SPO - SP777 V41200 - V41237 512 SPO
Timers TO - T377 V41100 - V41117 256
TMR T0
] K100
Timer Current None V00000 - V00377 256 VO K100
Values >
Timer Status Bits | TO - T377 V41100 - V41117 256 TO
Counters CTO0 - CT377 V41140 - V41157 256 —|CNT CTO
K10
Counter None V01000 - V01377 256 V1000 K100
Current Values >
Counter Status | CTO - CT377 V41140 - V41157 256 CTO
Bits _| l—
User Data Words | None V1400 - V7377 3072 None specific, used with many
V10000 - V36777 11776 instructions
Stages S0 - S1777 V41000 - V41077 1024 G )
] S 001 _| l_
Remote In/ Out | GXO0 - GX3777 V40000 - V40177 2048 GX0 GYO
GYO0 - GY3777 V40200 - V40377 2048 _| I_ _< >_
System None V700 - V777 832 None specific, used with many
parameters V7400 - V7777 instructions
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DL405 Aliases

An alias is an alternate way of referring to certain memory types, such as
timer/counter current values, V-memory locations for 1/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 to reference memory locations.

NOTE: Ranges depend on CPU type.

Address Start

Alias Start

Example

Vo

TAO

VO is the timer accumulator value for timer 0, therefore, it’s
alias is TAO. TA1 is the alias for V1, etc..

V1000

CTAO

V1000 is the counter accumulator value for counter 0,
therefore, it’s alias is CTAO. CTAT1 is the alias for V1001, etc.

V40000

VGX

V40000 is the word memory reference for discrete bits GX0
through GX17, therefore, it’s alias is VGX0. V40001 is the word
memory reference for discrete bits GX20 through GX 37,
therefore, it’s alias is VGX20.

V40200
(DL450 only)

VGY

V40200 is the word memory reference for discrete bits GY0
through GY17, therefore, it’s alias is VGYO0. V40201 is the word
memory reference for discrete bits GY20 through GY 37,
therefore, it’s alias is VGY20.

V40400

VX0

V40400 is the word memory reference for discrete bits X0
through X17, therefore, it's alias is VX0. V40401 is the word
memory reference for discrete bits X20 through X37, therefore,
it’s alias is VX20.

V40500

V40500 is the word memory reference for discrete bits YO
through Y17, therefore, it’'s alias is VY0. V40501 is the word
memory reference for discrete bits Y20 through Y37, therefore,
it’s alias is VY20.

V40600

VCo

V40600 is the word memory reference for discrete bits CO
through C17, therefore, it’s alias is VCO0. V40601 is the word
memory reference for discrete bits C20 through C37, therefore,
it's alias is VC20.

V41000

VSO0

V41000 is the word memory reference for discrete bits SO
through S17, therefore, it’'s alias is VS0. V41001 is the word
memory reference for discrete bits S20 through S37, therefore,
it's alias is VS20.

V41100

VTO

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

V41140

VCTO

V41140 is the word memory reference for discrete bits CTO
through CT17, therefore, it's alias is VCTO0. V41141 is the word
memory reference for discrete bits CT20 through CT37,
therefore, it’s alias is VCT20.

V41200

VSPO

V41200 is the word memory reference for discrete bits SP0
through SP17, therefore, it's alias is VSPO0. V41201 is the word
memory reference for discrete bits SP20 through SP37,
therefore, it’s alias is VSP20.
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CPU Specifications and Operation

X Input/Y Output Bit Map

This table provides a listing of individual Input and Output points associated with each V-memory address
bit for the DL430, DL440, and DL450 CPUs.

MSB DL430/DL440/DL450 Input (X) and Output (Y) Points LSB | X Input | Y Output
15 |14 |13 |12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 | Address | Address

017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 00O V40400 V40500
037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 V40401 V40501
057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 V40402 V40502

077 | 076 | 075 | 074 | 073 | 072 | O71 | 070 | 067 | 066 | 065 | 064 | 063 | 062 | 061 | 060 V40403 V40503
117 | 116 | 115 | 114 | 113 | 112 | 111 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 V40404 V40504
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 V40405 V40505

157 | 156 | 155 | 154 | 1563 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 V40406 V40506
177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 V40407 V40507
217 | 216 | 215 | 214 | 213 | 212 | 211 | 210 | 207 | 206 | 205 | 204 | 203 | 202 | 201 | 200 V40410 V40510

237 | 236 | 235 | 234 | 233 | 232 | 231 | 230 | 227 | 226 | 225 | 224 | 223 | 222 | 221 | 220 V40411 V40511
257 | 256 | 255 | 254 | 2563 | 252 | 251 | 250 | 247 | 246 | 245 | 244 | 243 | 242 | 241 | 240 V40412 V40512
277 | 276 | 275 | 274 | 273 | 272 | 271 | 270 | 267 | 266 | 265 | 264 | 263 | 262 | 261 | 260 V40413 V40513

317 | 316 | 315 | 314 | 313 | 312 | 311 | 310 | 307 | 306 | 305 | 304 | 303 | 302 | 301 | 300 V40414 V40514
337 | 336 | 335 | 334 | 333 | 332 | 331 | 330 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 V40415 V40515
357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 V40416 V40516

377 | 376 | 375 | 374 | 373 | 372 | 371 | 370 | 367 | 366 | 365 | 364 | 363 | 362 | 361 | 360 V40417 V40517
417 | 416 | 415 | 414 | 413 | 412 | 411 | 410 | 407 | 406 | 405 | 404 | 403 | 402 | 401 | 400 V40420 V40520
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437 | 436 | 435 | 434 | 433 | 432 | 431 | 430 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 420 V40421 V40521

457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 V40422 V40522
477 | 476 | 475 | 474 | 473 | 472 | 471 | 470 | 467 | 466 | 465 | 464 | 463 | 462 | 461 | 460 V40423 V40523

MSB DL450 Additional Input (X) and Output (Y) Points LSB X Input | Y Output
15 | 14 | 13 |12 | 11 [ 10 | 9 8 7 6 5 4 3 2 1 0 | Address | Address

517 | 516 | 515 | 514 | 513 | 512 | 511 | 510 | 507 | 506 | 505 | 504 | 503 | 502 | 501 | 500 V40424 V40524
537 | 536 | 535 | 534 | 533 | 532 | 531 | 530 | 527 | 526 | 525 | 524 | 523 | 522 | 521 | 520 V40425 V40525
557 | 556 | 555 | 554 | 553 | 552 | 551 | 550 | 547 | 546 | 545 | 544 | 543 | 542 | 541 | 540 V40426 V40526
577 | 576 | 575 | 574 | 573 | 572 | 571 | 570 | 567 | 566 | 565 | 564 | 563 | 562 | 561 | 560 V40427 V40527

617 | 616 | 615 | 614 | 613 | 612 | 611 | 610 | 607 | 606 | 605 | 604 | 603 | 602 | 601 | 600 V40430 V40530
637 | 636 | 635 | 634 | 633 | 632 | 631 | 630 | 627 | 626 | 625 | 624 | 623 | 622 | 621 | 620 V40431 V40531
657 | 656 | 655 | 654 | 653 | 652 | 651 | 650 | 647 | 646 | 645 | 644 | 643 | 642 | 641 | 640 V40432 V40532
677 | 676 | 675 | 674 | 673 | 672 | 671 | 670 | 667 | 666 | 665 | 664 | 663 | 662 | 661 | 660 V40433 V40533

717 | 716 | 715 | 714 | 713 | 712 | 711 | 710 | 707 | 706 | 705 | 704 | 703 | 702 | 701 | 700 V40434 V40534
737 | 736 | 735 | 734 | 733 | 732 | 731 | 730 | 727 | 726 | 725 | 724 | 723 | 722 | 721 | 720 V40435 V40535
757 | 756 | 755 | 754 | 753 | 752 | 751 | 750 | 747 | 746 | 745 | 744 | 743 | 742 | 741 | 740 V40436 V40536
777 | 776 | 775 | 774 | 773 | 772 | 771 | 770 | 767 | 766 | 765 | 764 | 763 | 762 | 761 | 760 V40437 V40537
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MSB DL450 Additional Input (X) and Output (Y) Points (cont’d) LSB | x Input |Y Output

15 | 14 |13 |12 | 11 |10 | 9 8 7 6 5 4 3 2 1 0 | Address | Address

1017 | 1016 | 1015 | 1014 | 1013 | 1012 | 1011 | 1010 | 1007 | 1006 | 1005 | 1004 | 1003 | 1002 | 1001 | 1000 | V40440 V40540
1037 | 1036 | 1035 | 1034 | 1033 | 1032 | 1031 | 1030 | 1027 | 1026 | 1025 | 1024 | 1023 | 1022 | 1021 | 1020 | V40441 V40541
1057 | 1056 | 1055 | 1054 | 1053 | 1052 | 1051 | 1050 | 1047 | 1046 | 1045 | 1044 | 1043 | 1042 | 1041 | 1040 | V40442 V40542

1077 | 1076 | 1075 | 1074 | 1073 | 1072 | 1071 | 1070 | 1067 | 1066 | 1065 | 1064 | 1063 | 1062 | 1061 | 1060 | V40443 V40543
1117 | 1116 | 1115 | 1114 | 1113 | 1112 | 1111 | 1110 | 1107 | 1106 | 1105 | 1104 | 1103 | 1102 | 1101 | 1100 | V40444 V40544
1137 | 1136 | 1135 | 1134 | 1133 | 1132 | 1131 | 1130 | 1127 | 1126 | 1125 | 1124 | 1123 | 1122 | 1121 | 1120 | V40445 V40545

1157 | 1156 | 1155 | 1154 | 1153 | 1152 | 1151 | 1150 | 1147 | 1146 | 1145 | 1144 | 1143 | 1142 | 1141 | 1140 | V40446 V40546
1177 | 1176 | 1175 | 1174 | 1173 | 1172 | 1171 | 1170 | 1167 | 1166 | 1165 | 1164 | 1163 | 1162 | 1161 | 1160 | V40447 V40547
1217 | 1216 | 1215 | 1214 | 1213 | 1212 | 1211 | 1210 | 1207 | 1206 | 1205 | 1204 | 1203 | 1202 | 1201 | 1200 | V40450 V40550

1237 | 1236 | 1235 | 1234 | 1233 | 1232 | 1231 | 1230 | 1227 | 1226 | 1225 | 1224 | 1223 | 1222 | 1221 | 1220 | V40451 V40551
1257 | 1256 | 1255 | 1254 | 1253 | 1252 | 1251 | 1250 | 1247 | 1246 | 1245 | 1244 | 1243 | 1242 | 1241 | 1240 | V40452 V40552
1277 | 1276 | 1275 | 1274 | 1273 | 1272 | 1271 | 1270 | 1267 | 1266 | 1265 | 1264 | 1263 | 1262 | 1261 | 1260 | V40453 V40553

1317 | 1316 | 1315 | 1314 | 1313 | 1312 | 1311 | 1310 | 1307 | 1306 | 1305 | 1304 | 1303 | 1302 | 1301 | 1300 | V40454 V40554
1337 | 1336 | 1335 | 1334 | 1333 | 1332 | 1331 | 1330 | 1327 | 1326 | 1325 | 1324 | 1323 | 1322 | 1321 | 1320 | V40455 V40555
1357 | 1356 | 1355 | 1354 | 1353 | 1352 | 1351 | 1350 | 1347 | 1346 | 1345 | 1344 | 1343 | 1342 | 1341 | 1340 | V40456 V40556

1377 | 1376 | 1375 | 1374 | 1373 | 1372 | 1371 | 1370 | 1367 | 1366 | 1365 | 1364 | 1363 | 1362 | 1361 | 1360 | V40457 V40557
1417 | 1416 | 1415 | 1414 | 1413 | 1412 | 1411 | 1410 | 1407 | 1406 | 1405 | 1404 | 1403 | 1402 | 1401 | 1400 | V40460 V40560
1437 | 1436 | 1435 | 1434 | 1433 | 1432 | 1431 | 1430 | 1427 | 1426 | 1425 | 1424 | 1423 | 1422 | 1421 | 1420 | V40461 V40561

1457 | 1456 | 1455 | 1454 | 1453 | 1452 | 1451 | 1450 | 1447 | 1446 | 1445 | 1444 | 1443 | 1442 | 1441 | 1440 | V40462 V40562
1477 | 1476 | 1475 | 1474 | 1473 | 1472 | 1471 | 1470 | 1467 | 1466 | 1465 | 1464 | 1463 | 1462 | 1461 | 1460 | V40463 V40563
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1517 | 1516 | 1515 | 1514 | 1513 | 1512 | 1511 | 1510 | 1507 | 1506 | 1505 | 1504 | 1503 | 1502 | 1501 | 1500 | V40464 V40564

suoneoyoads NdD

1537 | 1536 | 1535 | 1534 | 1533 | 1532 | 1531 | 1530 | 1527 | 1526 | 1525 | 1524 | 1523 | 1522 | 1521 | 1520 | V40465 V40565

1557 | 1556 | 1555 | 1554 | 1553 | 1552 | 1551 | 1550 | 1547 | 1546 | 1545 | 1544 | 1543 | 1542 | 1541 | 1540 | V40466 V40566
1577 | 1576 | 1575 | 1574 | 1573 | 1572 | 1571 | 1570 | 1567 | 1566 | 1565 | 1564 | 1563 | 1562 | 1561 | 1560 | V40467 V40567

1617 | 1616 | 1615 | 1614 | 1613 | 1612 | 1611 | 1610 | 1607 | 1606 | 1605 | 1604 | 1603 | 1602 | 1601 | 1600 | V40470 V40570
1637 | 1636 | 1635 | 1634 | 1633 | 1632 | 1631 | 1630 | 1627 | 1626 | 1625 | 1624 | 1623 | 1622 | 1621 | 1620 | V40471 V40571
1657 | 1656 | 1655 | 1654 | 1653 | 1652 | 1651 | 1650 | 1647 | 1646 | 1645 | 1644 | 1643 | 1642 | 1641 | 1640 | V40472 V40572
1677 | 1676 | 1675 | 1674 | 1673 | 1672 | 1671 | 1670 | 1667 | 1666 | 1665 | 1664 | 1663 | 1662 | 1661 | 1660 | V40473 V40573

1717 | 1716 | 1715 | 1714 | 1713 | 1712 | 1711 | 1710 | 1707 | 1706 | 1705 | 1704 | 1703 | 1702 | 1701 | 1700 | V40474 V40574
1737 | 1736 | 1735 | 1734 | 1733 | 1732 | 1731 | 1730 | 1727 | 1726 | 1725 | 1724 | 1723 | 1722 | 1721 | 1720 | V40475 V40575
1757 | 1756 | 1755 | 1754 | 1753 | 1752 | 1751 | 1750 | 1747 | 1746 | 1745 | 1744 | 1743 | 1742 | 1741 | 1740 | V40476 V40576

1777 | 1776 | 1775 | 1774 | 1773 | 1772 | 1771 | 1770 | 1767 | 1766 | 1765 | 1764 | 1763 | 1762 | 1761 | 1760 | V40477 V40577
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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 DL430 / DL440 / DL450 Control Relays (C) LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Address

017 | 016 | 015 | 014 | 013 | 012 | O11 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | OOO 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
117 | 116 | 116 | 114 | 113 | 112 | 111 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 V40604
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 1256 | 124 | 123 | 122 | 121 | 120 V40605

157 | 156 | 155 | 154 | 153 | 1562 | 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 | 2565 | 254 | 253 | 262 | 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

»
c
o S
=

(s._
O®
=
= 8_
0}

[e1®)
Do
) C
o ©
(@]

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
717 | 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
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CPU Specifications and Operation

This portion of the table shows additional Control Relays points available with the DL440 and DL450.

MSB DL440 / DL450 Additional Control Relays (C) LSB
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0

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
1017 | 1016 | 1015 | 1014 | 1013 | 1012 | 1011 | 1010 | 1007 | 1006 | 1005 | 1004 | 1003 | 1002 | 1001 | 1000 | V40640
1037 | 1036 | 1035 | 1034 | 1033 | 1032 | 1031 | 1030 | 1027 | 1026 | 1025 | 1024 | 1023 | 1022 | 1021 | 1020 | V40641
1057 | 1056 | 1055 | 1054 | 1053 | 1052 | 1051 | 1050 | 1047 | 1046 | 1045 | 1044 | 1043 | 1042 | 1041 | 1040 | V40642
1077 | 1076 | 1075 | 1074 | 1073 | 1072 | 1071 | 1070 | 1067 | 1066 | 1065 | 1064 | 1063 | 1062 | 1061 | 1060 | V40643
1117 | 1116 | 1115 | 1114 | 1113 | 1112 | 1111 | 1110 | 1107 | 1106 | 1105 | 1104 | 1103 | 1102 | 1101 | 1100 V40644
1137 | 1136 | 1135 | 1134 | 1133 | 1132 | 1131 | 1130 | 1127 | 1126 | 1125 | 1124 | 1123 | 1122 | 1121 | 1120 V40645
1157 | 1156 | 1155 | 1154 | 1153 | 1152 | 1151 | 1150 | 1147 | 1146 | 1145 | 1144 | 1143 | 1142 | 1141 | 1140 V40646
1177 | 1176 | 1175 | 1174 | 1173 | 1172 | 1171 | 1170 | 1167 | 1166 | 1165 | 1164 | 1163 | 1162 | 1161 | 1160 V40647
1217 | 1216 | 1215 | 1214 | 1213 | 1212 | 1211 | 1210 | 1207 | 1206 | 1205 | 1204 | 1203 | 1202 | 1201 | 1200 | V40650
1237 | 1236 | 1235 | 1234 | 1233 | 1232 | 1231 | 1230 | 1227 | 1226 | 1225 | 1224 | 1223 | 1222 | 1221 | 1220 | V40651
1257 | 1256 | 1255 | 1254 | 1253 | 1252 | 1251 | 1250 | 1247 | 1246 | 1245 | 1244 | 1243 | 1242 | 1241 | 1240 | V40652
1277 | 1276 | 1275 | 1274 | 1273 | 1272 | 1271 | 1270 | 1267 | 1266 | 1265 | 1264 | 1263 | 1262 | 1261 | 1260 | V40653
1317 | 1316 | 1315 | 1314 | 1313 | 1312 | 1311 | 1310 | 1307 | 1306 | 1305 | 1304 | 1303 | 1302 | 1301 | 1300 | V40654
1337 | 1336 | 1335 | 1334 | 1333 | 1332 | 1331 | 1330 | 1327 | 1326 | 1325 | 1324 | 1323 | 1322 | 1321 | 1320 | V40655
1357 | 1356 | 1355 | 1354 | 1353 | 1352 | 1351 | 1350 | 1347 | 1346 | 1345 | 1344 | 1343 | 1342 | 1341 | 1340 | V40656
1377 | 1376 | 1375 | 1374 | 1373 | 1372 | 1371 | 1370 | 1367 | 1366 | 1365 | 1364 | 1363 | 1362 | 1361 | 1360 | V40657
1417 | 1416 | 1415 | 1414 | 1413 | 1412 | 1411 | 1410 | 1407 | 1406 | 1405 | 1404 | 1403 | 1402 | 1401 | 1400 | V40660
1437 | 1436 | 1435 | 1434 | 1433 | 1432 | 1431 | 1430 | 1427 | 1426 | 1425 | 1424 | 1423 | 1422 | 1421 | 1420 | V40661
1457 | 1456 | 1455 | 1454 | 1453 | 1452 | 1451 | 1450 | 1447 | 1446 | 1445 | 1444 | 1443 | 1442 | 1441 | 1440 | V40662
1477 | 1476 | 1475 | 1474 | 1473 | 1472 | 1471 | 1470 | 1467 | 1466 | 1465 | 1464 | 1463 | 1462 | 1461 | 1460 | V40663
1517 | 1516 | 1515 | 1514 | 1513 | 1512 | 1511 | 1510 | 1507 | 1506 | 1505 | 1504 | 1503 | 1502 | 1501 | 1500 | V40664
1537 | 1536 | 1535 | 1534 | 1533 | 1532 | 1531 | 1530 | 1527 | 1526 | 1525 | 1524 | 1523 | 1522 | 1521 | 1520 | V40665
1557 | 1556 | 1555 | 1554 | 1553 | 1552 | 1551 | 1550 | 1547 | 1546 | 1545 | 1544 | 1543 | 1542 | 1541 | 1540 | V40666
1577 | 1576 | 1575 | 1574 | 1573 | 1572 | 1571 | 1570 | 1567 | 1566 | 1565 | 1564 | 1563 | 1562 | 1561 | 1560 | V40667
1617 | 1616 | 1615 | 1614 | 1613 | 1612 | 1611 | 1610 | 1607 | 1606 | 1605 | 1604 | 1603 | 1602 | 1601 | 1600 | V40670
1637 | 1636 | 1635 | 1634 | 1633 | 1632 | 1631 | 1630 | 1627 | 1626 | 1625 | 1624 | 1623 | 1622 | 1621 | 1620 | V40671
1657 | 1656 | 1655 | 1654 | 1653 | 1652 | 1651 | 1650 | 1647 | 1646 | 1645 | 1644 | 1643 | 1642 | 1641 | 1640 | V40672
1677 | 1676 | 1675 | 1674 | 1673 | 1672 | 1671 | 1670 | 1667 | 1666 | 1665 | 1664 | 1663 | 1662 | 1661 | 1660 | V40673
1717 | 1716 | 1715 | 1714 | 1713 | 1712 | 1711 | 1710 | 1707 | 1706 | 1705 | 1704 | 1703 | 1702 | 1701 | 1700 | V40674
1737 | 1736 | 1735 | 1734 | 1733 | 1732 | 1731 | 1730 | 1727 | 1726 | 1725 | 1724 | 1723 | 1722 | 1721 | 1720 | V40675
1757 | 1756 | 1755 | 1754 | 1753 | 1752 | 1751 | 1750 | 1747 | 1746 | 1745 | 1744 | 1743 | 1742 | 1741 | 1740 | V40676
1777 | 1776 | 1775 | 1774 | 1773 | 1772 | 1771 | 1770 | 1767 | 1766 | 1765 | 1764 | 1763 | 1762 | 1761 | 1760 | V40677
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CPU Specifications and Operation

This portion of the table shows additional Control Relays points available with the DL450.

MSB DL450 Additional Control Relays (C) LSB
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0

Address

2017 | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 | 2010 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 | V40700
2037 | 2036 | 2035 | 2034 | 2033 | 2032 | 2031 | 2030 | 2027 | 2026 | 2025 | 2024 | 2023 | 2022 | 2021 | 2020 | V40701
2057 | 2056 | 2055 | 2054 | 2053 | 2052 | 2051 | 2050 | 2047 | 2046 | 2045 | 2044 | 2043 | 2042 | 2041 | 2040 | V40702

2077 | 2076 | 2075 | 2074 | 2073 | 2072 | 2071 | 2070 | 2067 | 2066 | 2065 | 2064 | 2063 | 2062 | 2061 | 2060 | V40703
2117 | 2116 | 2115 | 2114 | 2113 | 2112 | 2111 | 2110 | 2107 | 2106 | 2105 | 2104 | 2103 | 2102 | 2101 | 2100 | V40704
2137 | 2136 | 2135 | 2134 | 2133 | 2132 | 2131 | 2130 | 2127 | 2126 | 2125 | 2124 | 2123 | 2122 | 2121 | 2120 | V40705

2157 | 2156 | 2155 | 2154 | 2153 | 2152 | 2151 | 2150 | 2147 | 2146 | 2145 | 2144 | 2143 | 2142 | 2141 | 2140 | V40706
2177 | 2176 | 2175 | 2174 | 2173 | 2172 | 2171 | 2170 | 2167 | 2166 | 2165 | 2164 | 2163 | 2162 | 2161 | 2160 | V40707
2217 | 2216 | 2215 | 2214 | 2213 | 2212 | 2211 | 2210 | 2207 | 2206 | 2205 | 2204 | 2203 | 2202 | 2201 | 2200 | V40710

2237 | 2236 | 2235 | 2234 | 2233 | 2232 | 2231 | 2230 | 2227 | 2226 | 2225 | 2224 | 2223 | 2222 | 2221 | 2220 V40711
2257 | 2256 | 2255 | 2254 | 2253 | 2252 | 2251 | 2250 | 2247 | 2246 | 2245 | 2244 | 2243 | 2242 | 2241 | 2240 | V40712
2277 | 2276 | 2275 | 2274 | 2273 | 2272 | 2271 | 2270 | 2267 | 2266 | 2265 | 2264 | 2263 | 2262 | 2261 | 2260 | V40713

2317 | 2316 | 2315 | 2314 | 2313 | 2312 | 2311 | 2310 | 2307 | 2306 | 2305 | 2304 | 2303 | 2302 | 2301 | 2300 | V40714
2337 | 2336 | 2335 | 2334 | 2333 | 2332 | 2331 | 2330 | 2327 | 2326 | 2325 | 2324 | 2323 | 2322 | 2321 | 2320 | V40715
2357 | 2356 | 2355 | 2354 | 2353 | 2352 | 2351 | 2350 | 2347 | 2346 | 2345 | 2344 | 2343 | 2342 | 2341 | 2340 | V40716

2377 | 2376 | 2375 | 2374 | 2373 | 2372 | 2371 | 2370 | 2367 | 2366 | 2365 | 2364 | 2363 | 2362 | 2361 | 2360 | V40717
2417 | 2416 | 2415 | 2414 | 2413 | 2412 | 2411 | 2410 | 2407 | 2406 | 2405 | 2404 | 2403 | 2402 | 2401 | 2400 | V40720
2437 | 2436 | 2435 | 2434 | 2433 | 2432 | 2431 | 2430 | 2427 | 2426 | 2425 | 2424 | 2423 | 2422 | 2421 | 2420 | V40721

2457 | 2456 | 2455 | 2454 | 2453 | 2452 | 2451 | 2450 | 2447 | 2446 | 2445 | 2444 | 2443 | 2442 | 2441 | 2440 V40722
2477 | 2476 | 2475 | 2474 | 2473 | 2472 | 2471 | 2470 | 2467 | 2466 | 2465 | 2464 | 2463 | 2462 | 2461 | 2460 V40723
2517 | 2516 | 2515 | 2514 | 2513 | 2512 | 2511 | 2510 | 2507 | 2506 | 2505 | 2504 | 2503 | 2502 | 2501 | 2500 V40724
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2537 | 2536 | 2535 | 2534 | 2533 | 2532 | 2531 | 2530 | 2527 | 2526 | 2525 | 2524 | 2523 | 2522 | 2521 | 2520 | V40725
2557 | 2556 | 2555 | 2554 | 2553 | 2552 | 2551 | 2550 | 2547 | 2546 | 2545 | 2544 | 2543 | 2542 | 2541 | 2540 | V40726
2577 | 2576 | 2575 | 2574 | 2573 | 2572 | 2571 | 2570 | 2567 | 2566 | 2565 | 2564 | 2563 | 2562 | 2561 | 2560 | V40727

2617 | 2616 | 2615 | 2614 | 2613 | 2612 | 2611 | 2610 | 2607 | 2606 | 2605 | 2604 | 2603 | 2602 | 2601 | 2600 | V40730
2637 | 2636 | 2635 | 2634 | 2633 | 2632 | 2631 | 2630 | 2627 | 2626 | 2625 | 2624 | 2623 | 2622 | 2621 | 2620 | V40731
2657 | 2656 | 2655 | 2654 | 2653 | 2652 | 2651 | 2650 | 2647 | 2646 | 2645 | 2644 | 2643 | 2642 | 2641 | 2640 | V40732

2677 | 2676 | 2675 | 2674 | 2673 | 2672 | 2671 | 2670 | 2667 | 2666 | 2665 | 2664 | 2663 | 2662 | 2661 | 2660 | V40733
2717 | 2716 | 2715 | 2714 | 2713 | 2712 | 2711 | 2710 | 2707 | 2706 | 2705 | 2704 | 2703 | 2702 | 2701 | 2700 | V40734
2737 | 2736 | 2735 | 2734 | 2733 | 2732 | 2731 | 2730 | 2727 | 2726 | 2725 | 2724 | 2723 | 2722 | 2721 | 2720 | V40735

2757 | 2756 | 2755 | 2754 | 2753 | 2752 | 2751 | 2750 | 2747 | 2746 | 2745 | 2744 | 2743 | 2742 | 2741 | 2740 V40736
2777 | 2776 | 2775 | 2774 | 2773 | 2772 | 2771 | 2770 | 2767 | 2766 | 2765 | 2764 | 2763 | 2762 | 2761 | 2760 V40737
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CPU Specifications and Operation

MSB DL450 Additional Control Relays (C) (cont’d) LSB
Address

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

3017 | 3016 | 3015 | 3014 | 3013 | 3012 | 3011 | 3010 | 3007 | 3006 | 3005 | 3004 | 3003 | 3002 | 3001 | 3000 | V40740
3037 | 3036 | 3035 | 3034 | 3033 | 3032 | 3031 | 3030 | 3027 | 3026 | 3025 | 3024 | 3023 | 3022 | 3021 | 3020 | V40741
3057 | 3056 | 3055 | 3054 | 3053 | 3052 | 3051 | 3050 | 3047 | 3046 | 3045 | 3044 | 3043 | 3042 | 3041 | 3040 | V40742

3077 | 3076 | 3075 | 3074 | 3073 | 3072 | 3071 | 3070 | 3067 | 3066 | 3065 | 3064 | 3063 | 3062 | 3061 | 3060 | V40743
3117 | 3116 | 3115 | 3114 | 3113 | 3112 | 3111 | 3110 | 3107 | 3106 | 3105 | 3104 | 3103 | 3102 | 3101 | 3100 | V40744
3137 | 3136 | 3135 | 3134 | 3133 | 3132 | 3131 | 3130 | 3127 | 3126 | 3125 | 3124 | 3123 | 3122 | 3121 | 3120 | V40745

3157 | 3156 | 3155 | 3154 | 3153 | 3152 | 3151 | 3150 | 3147 | 3146 | 3145 | 3144 | 3143 | 3142 | 3141 | 3140 | V40746
3177 | 3176 | 3175 | 3174 | 3173 | 3172 | 3171 | 3170 | 3167 | 3166 | 3165 | 3164 | 3163 | 3162 | 3161 | 3160 | V40747
3217 | 3216 | 3215 | 3214 | 3213 | 3212 | 3211 | 3210 | 3207 | 3206 | 3205 | 3204 | 3203 | 3202 | 3201 | 3200 | V40750

3237 | 3236 | 3235 | 3234 | 3233 | 3232 | 3231 | 3230 | 3227 | 3226 | 3225 | 3224 | 3223 | 3222 | 3221 | 3220 | V40751
3257 | 3256 | 3255 | 3254 | 3253 | 3252 | 3251 | 3250 | 3247 | 3246 | 3245 | 3244 | 3243 | 3242 | 3241 | 3240 | V40752
3277 | 3276 | 3275 | 3274 | 3273 | 3272 | 3271 | 3270 | 3267 | 3266 | 3265 | 3264 | 3263 | 3262 | 3261 | 3260 | V40753

3317 | 3316 | 3315 | 3314 | 3313 | 3312 | 3311 | 3310 | 3307 | 3306 | 3305 | 3304 | 3303 | 3302 | 3301 | 3300 | V40754
3337 | 3336 | 3335 | 3334 | 3333 | 3332 | 3331 | 3330 | 3327 | 3326 | 3325 | 3324 | 3323 | 3322 | 3321 | 3320 | V40755
3357 | 3356 | 3355 | 3354 | 3353 | 3352 | 3351 | 3350 | 3347 | 3346 | 3345 | 3344 | 3343 | 3342 | 3341 | 3340 | V40756

3377 | 3376 | 3375 | 3374 | 3373 | 3372 | 3371 | 3370 | 3367 | 3366 | 3365 | 3364 | 3363 | 3362 | 3361 | 3360 | V40757
3417 | 3416 | 3415 | 3414 | 3413 | 3412 | 3411 | 3410 | 3407 | 3406 | 3405 | 3404 | 3403 | 3402 | 3401 | 3400 | V40760
3437 | 3436 | 3435 | 3434 | 3433 | 3432 | 3431 | 3430 | 3427 | 3426 | 3425 | 3424 | 3423 | 3422 | 3421 | 3420 | V40761

3457 | 3456 | 3455 | 3454 | 3453 | 3452 | 3451 | 3450 | 3447 | 3446 | 3445 | 3444 | 3443 | 3442 | 3441 | 3440 | V40762
3477 | 3476 | 3475 | 3474 | 3473 | 3472 | 3471 | 3470 | 3467 | 3466 | 3465 | 3464 | 3463 | 3462 | 3461 | 3460 | V40763
3517 | 3516 | 3515 | 3514 | 3513 | 3512 | 3511 | 3510 | 3507 | 3506 | 3505 | 3504 | 3503 | 3502 | 3501 | 3500 | V40764
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3537 | 3536 | 3535 | 3534 | 3533 | 3532 | 3531 | 3530 | 3527 | 3526 | 3525 | 3524 | 3523 | 3522 | 3521 | 3520 | V40765
3557 | 3556 | 3555 | 3554 | 3553 | 3552 | 3551 | 3550 | 3547 | 3546 | 3545 | 3544 | 3543 | 3542 | 3541 | 3540 | V40766
3577 | 3576 | 3575 | 3574 | 3573 | 3572 | 3571 | 3570 | 3567 | 3566 | 3565 | 3564 | 3563 | 3562 | 3561 | 3560 | V40767

3617 | 3616 | 3615 | 3614 | 3613 | 3612 | 3611 | 3610 | 3607 | 3606 | 3605 | 3604 | 3603 | 3602 | 3601 | 3600 | V40770
3637 | 3636 | 3635 | 3634 | 3633 | 3632 | 3631 | 3630 | 3627 | 3626 | 3625 | 3624 | 3623 | 3622 | 3621 | 3620 | V40771
3657 | 3656 | 3655 | 3654 | 3653 | 3652 | 3651 | 3650 | 3647 | 3646 | 3645 | 3644 | 3643 | 3642 | 3641 | 3640 | V40772

3677 | 3676 | 3675 | 3674 | 3673 | 3672 | 3671 | 3670 | 3667 | 3666 | 3665 | 3664 | 3663 | 3662 | 3661 | 3660 | V40773
3717 | 3716 | 3715 | 3714 | 3713 | 3712 | 3711 | 3710 | 3707 | 3706 | 3705 | 3704 | 3703 | 3702 | 3701 | 3700 | V40774
3737 | 3736 | 3735 | 3734 | 3733 | 3732 | 3731 | 3730 | 3727 | 3726 | 3725 | 3724 | 3723 | 3722 | 3721 | 3720 | V40775

3757 | 3756 | 3755 | 3754 | 3753 | 3752 | 3751 | 3750 | 3747 | 3746 | 3745 | 3744 | 3743 | 3742 | 3741 | 3740 | V40776
3777 | 3776 | 3775 | 3774 | 3773 | 3772 | 3771 | 3770 | 3767 | 3766 | 3765 | 3764 | 3763 | 3762 | 3761 | 3760 | V40777
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CPU Specifications and Operation

Timer and Counter Status Bit Maps

This table provides a listing of the individual timer and counter contacts associated with each V-memory
address bit.

MSB DL430 / DL440 / DL450 Timer (T) and Counter (CT) Contacts LSB Timer | Counter
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 |Address | Address

017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 000 | V41100 V41140
037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 | V41101 V41141
057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 | V41102 V41142

077 | 076 | 075 | 074 | 073 | 072 | 071 | 070 | 067 | 066 | 065 | 064 | 063 | 062 | 061 | 060 | V41103 V41143
117 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 | V41104 V41144
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | V41105 V41145

157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | V41106 V41146
177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 | V41107 V41147

This portion of the table shows additional Timer contacts available with the DL440 and DL450.

MSB DL440 / DL450 Additional Timer (T) Contacts LSB | Timer
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

217 | 216 | 215 | 214 | 213 | 212 | 211 | 210 | 207 | 206 | 205 | 204 | 203 | 202 | 201 | 200 V41110
237 | 236 | 235 | 234 | 233 | 232 | 231 | 230 | 227 | 226 | 225 | 224 | 223 | 222 | 221 | 220 V41111
257 | 256 | 255 | 254 | 253 | 252 | 251 | 250 | 247 | 246 | 245 | 244 | 243 | 242 | 241 | 240 V41112

277 | 276 | 275 | 274 | 273 | 272 | 271 | 270 | 267 | 266 | 265 | 264 | 263 | 262 | 261 | 260 V41113
317 | 316 | 315 | 314 | 313 | 312 | 311 | 310 | 307 | 306 | 305 | 304 | 303 | 302 | 301 | 300 V41114
337 | 336 | 335 | 334 | 333 | 332 | 331 | 330 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 V41115
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357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 V41116
377 | 376 | 375 | 374 | 373 | 372 | 371 | 370 | 367 | 366 | 365 | 364 | 363 | 362 | 361 | 360 V41117

This portion of the table shows additional Counter contacts available with the DL450.

MSB DL450 Additional Counter (CT) Contacts LSB | counter
15 | 14 | 183 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 | Address

217 | 216 | 215 | 214 | 213 | 212 | 211 | 210 | 207 | 206 | 205 | 204 | 203 | 202 | 201 | 200 V41150
237 | 236 | 235 | 234 | 233 | 232 | 231 | 230 | 227 | 226 | 225 | 224 | 223 | 222 | 221 | 220 V41151
257 | 256 | 255 | 254 | 253 | 252 | 251 | 250 | 247 | 246 | 245 | 244 | 243 | 242 | 241 | 240 V41152

277 | 276 | 275 | 274 | 273 | 272 | 271 | 270 | 267 | 266 | 265 | 264 | 263 | 262 | 261 | 260 V41153
317 | 316 | 315 | 314 | 313 | 312 | 311 | 310 | 307 | 306 | 305 | 304 | 303 | 302 | 301 | 300 V41154
337 | 336 | 335 | 334 | 333 | 332 | 331 | 330 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 V41155

357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 V41156
377 | 376 | 375 | 374 | 373 | 372 | 371 | 370 | 367 | 366 | 365 | 364 | 363 | 362 | 361 | 360 V41157
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CPU Specifications and Operation

Remote I/O Bit Map

This table provides a listing of the individual remote 1/O points associated with each V-memory address bit.
The DL430 and DL440 CPUs use the GX point type for both remote input and output point types. The DL450
CPU has the additional GY point type for use as remote output point references.

MSHL430 / DL440 / DL450 Remote I/0O (GX) and (GY) Point LSB GX GY
Address | Address
15|14 | 13 | 12 | 11 [ 10 | 9 8 7 6 5 4 3 2 1 0 (DL450)

017 | 016 | 015 | 014 | 013 | 012 | 011 | 010 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 000 | V40000 V40200
037 | 036 | 035 | 034 | 033 | 032 | 031 | 030 | 027 | 026 | 025 | 024 | 023 | 022 | 021 | 020 | V40001 V40201
057 | 056 | 055 | 054 | 053 | 052 | 051 | 050 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 | V40002 V40202
077 | 076 | 075 | 074 | 073 | 072 | 071 | 070 | 067 | 066 | 065 | 064 | 063 | 062 | 061 | 060 | V40003 V40203
117 | 116 | 115 | 114 | 113 | 112 | 111 | 110 | 107 | 106 | 105 | 104 | 103 | 102 | 101 | 100 | V40004 V40204
137 | 136 | 135 | 134 | 133 | 132 | 131 | 130 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | V40005 V40205
157 | 156 | 155 | 154 | 1563 | 152 | 151 | 150 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | V40006 V40206
177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 167 | 166 | 165 | 164 | 163 | 162 | 161 | 160 | V40007 V40207
217 | 216 | 215 | 214 | 213 | 212 | 211 | 210 | 207 | 206 | 205 | 204 | 203 | 202 | 201 | 200 | V40010 V40210
237 | 236 | 235 | 234 | 233 | 232 | 231 | 230 | 227 | 226 | 225 | 224 | 223 | 222 | 221 | 220 | V40011 V40211
257 | 256 | 255 | 254 | 253 | 252 | 251 | 250 | 247 | 246 | 245 | 244 | 243 | 242 | 241 | 240 | V40012 V40212
277 | 276 | 275 | 274 | 273 | 272 | 271 | 270 | 267 | 266 | 265 | 264 | 263 | 262 | 261 | 260 | V40013 V40213
317 | 316 | 315 | 314 | 313 | 312 | 311 | 310 | 307 | 306 | 305 | 304 | 303 | 302 | 301 | 300 | V40014 V40214
337 | 336 | 335 | 334 | 333 | 332 | 331 | 330 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | V40015 V40215
357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | V40016 V40216
377 | 376 | 375 | 374 | 373 | 372 | 371 | 370 | 367 | 366 | 365 | 364 | 363 | 362 | 361 | 360 | V40017 V40217
417 | 416 | 415 | 414 | 413 | 412 | 411 | 410 | 407 | 406 | 405 | 404 | 403 | 402 | 401 | 400 | V40020 V40220
437 | 436 | 435 | 434 | 433 | 432 | 431 | 430 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 420 | V40021 V40221
457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | V40022 V40222
477 | 476 | 475 | 474 | 473 | 472 | 471 | 470 | 467 | 466 | 465 | 464 | 463 | 462 | 461 | 460 | V40023 V40223
517 | 516 | 515 | 514 | 513 | 512 | 511 | 510 | 507 | 506 | 505 | 504 | 503 | 502 | 501 | 500 | V40024 V40224
537 | 536 | 535 | 534 | 533 | 532 | 531 | 530 | 527 | 526 | 525 | 524 | 523 | 522 | 521 | 520 | V40025 V40225
557 | 556 | 555 | 554 | 553 | 552 | 551 | 550 | 547 | 546 | 545 | 544 | 543 | 542 | 541 | 540 | V40026 V40226
577 | 576 | 575 | 574 | 573 | 572 | 571 | 570 | 567 | 566 | 565 | 564 | 563 | 562 | 561 | 560 | V40027 V40227
617 | 616 | 615 | 614 | 613 | 612 | 611 | 610 | 607 | 606 | 605 | 604 | 603 | 602 | 601 | 600 | V40030 V40230
637 | 636 | 635 | 634 | 633 | 632 | 631 | 630 | 627 | 626 | 625 | 624 | 623 | 622 | 621 | 620 | V40031 V40231
657 | 656 | 655 | 654 | 653 | 652 | 651 | 650 | 647 | 646 | 645 | 644 | 643 | 642 | 641 | 640 | V40032 V40232
677 | 676 | 675 | 674 | 673 | 672 | 671 | 670 | 667 | 666 | 665 | 664 | 663 | 662 | 661 | 660 | V40033 V40233
717 | 716 | 715 | 714 | 713 | 712 | 711 | 710 | 707 | 706 | 705 | 704 | 703 | 702 | 701 | 700 | V40034 V40234
737 | 736 | 735 | 734 | 733 | 732 | 731 | 730 | 727 | 726 | 725 | 724 | 723 | 722 | 721 | 720 | V40035 V40235
757 | 756 | 755 | 754 | 753 | 752 | 751 | 750 | 747 | 746 | 745 | 744 | 743 | 742 | 741 | 740 | V40036 V40236
777 | 776 | 775 | 774 | 773 | 772 | 771 | 770 | 767 | 766 | 765 | 764 | 763 | 762 | 761 | 760 | V40037 V40237

Q
>
Qo
O
o
]
=
Q
=
o
>

suoneoyoads NdD

DL405 User Manual, 4th Edition, Rev. A



CPU Specifications and Operation

This portion of the table shows additional Remote I/O (GX) points available with the DL440 and DL450. The
(GY) remote output point type is available only with the DL450 (the GX type points works as both input and
output point types for the DL440).

MSB DL440 / DL450 Additional Remote I/0 (GX) Points LSB GX GY
Address | Address
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (DL450)

1017 | 1016 | 1015 | 1014 | 1013 | 1012 | 1011 | 1010 | 1007 | 1006 | 1005 | 1004 | 1003 | 1002 | 1001 | 1000 | V40040 V40240
1037 | 1036 | 1035 | 1034 | 1033 | 1032 | 1031 | 1030 | 1027 | 1026 | 1025 | 1024 | 1023 | 1022 | 1021 | 1020 | V40041 V40241
1057 | 1056 | 1055 | 1054 | 1053 | 1052 | 1051 | 1050 | 1047 | 1046 | 1045 | 1044 | 1043 | 1042 | 1041 | 1040 | V40042 V40242

1077 | 1076 | 1075 | 1074 | 1073 | 1072 | 1071 | 1070 | 1067 | 1066 | 1065 | 1064 | 1063 | 1062 | 1061 | 1060 | V40043 V40243
1117 | 1116 | 1115 | 1114 | 1113 | 1112 | 1111 | 1110 | 1107 | 1106 | 1105 | 1104 | 1103 | 1102 | 1101 | 1100 | V40044 V40244
1137 | 1136 | 1135 | 1134 | 1133 | 1132 | 1131 | 1130 | 1127 | 1126 | 1125 | 1124 | 1123 | 1122 | 1121 | 1120 | V40045 V40245

1157 | 1156 | 1155 | 1154 | 1153 | 1152 | 1151 | 1150 | 1147 | 1146 | 1145 | 1144 | 1143 | 1142 | 1141 | 1140 | V40046 V40246
1177 | 1176 | 1175 | 1174 | 1173 | 1172 | 1171 | 1170 | 1167 | 1166 | 1165 | 1164 | 1163 | 1162 | 1161 | 1160 | V40047 V40247
1217 | 1216 | 1215 | 1214 | 1213 | 1212 | 1211 | 1210 | 1207 | 1206 | 1205 | 1204 | 1203 | 1202 | 1201 | 1200 | V40050 V40250

1237 | 1236 | 1235 | 1234 | 1233 | 1232 | 1231 | 1230 | 1227 | 1226 | 1225 | 1224 | 1223 | 1222 | 1221 | 1220 | V40051 V40251
1257 | 1256 | 1255 | 1254 | 1253 | 1252 | 1251 | 1250 | 1247 | 1246 | 1245 | 1244 | 1243 | 1242 | 1241 | 1240 | V40052 V40252
1277 | 1276 | 1275 | 1274 | 1273 | 1272 | 1271 | 1270 | 1267 | 1266 | 1265 | 1264 | 1263 | 1262 | 1261 | 1260 | V40053 V40253

1317 | 1316 | 1315 | 1314 | 1313 | 1312 | 1311 | 1310 | 1307 | 1306 | 13