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The DL405: The BIG Small PLC
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Discrete devices
Use our ZIPLink easy
F wiring system to save
{/ yourself time and
Remote 1/0 ¥y money.
Up to seven additional
bases of I/O connect to Remo
the bottom serial port ™=
on the D4-450 CPU /

High-speed counting

The H4-CTRIO module ($325.00) offers both high-speed counting

functions (up to 100 kHz max.) and pulse output functions (up to 25 kHz.
max.), making it ideal for position speed monitoring and stepper control
It also includes four independently configurable high-speed isolated

discrete outputs. An easy-to-use graphical configuration software allows
you to configure the module for all of these capabilities
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What is it? Coryany
The DL405 product line packs a lot of power
for its size and price. It has the widest variety Systems
Program with of /O modules and configurations of all our
DirectSOFT5 PLCs. Programmable
through a serial port Controllers
or over Ethernet , . 0
What's it got~ ol
The DL405 has three CPUs from 6.5K -
memory to 30.8K memory with 16,384 oare
possible 1/O. Crmore d
q q ol 8 other HMI
It also offers three base sizes with built-in
power supply, including 12/24 VDC, Drives
110/220 VAC and 125 VDC power.
The DL405 also features flexible 1/O and §ﬂ’m
communication modules, such as:
o i i Motors &
AC/DC in/out, up to 64 points oo &
- 10A relay out
« 12-bit and 16-bit analog inputs and outputs g‘:rsg:rs’
« Thermocouple and RTD inputs
- Data communications, including serial and Motor
e e, A8 (e Ethernet modules K
| [t Sewch Mew Jook FIC Deug Wedow Db -ax|
Loop tuning parameters, R o i « High-speed counter input and pulse output Proximity
configurable alarms I | ) Sensors
| el o - - Serial remote I/O master and slave modules
' EI?&T" i - im?sis;;m - - Ethernet remote I/0 master and slave base Photo
controllers Sensors
I - Slice I/0 master and slave modules .
Switches
1240
Loop faceplates provide a quick look : The D4'45O.' the most odvon'ced CPU, offers Encoders
at several loops writing rungs of logic 3 an instruction set that includes drum
| Datat i i Current
S e—EE — — sequencers, ASCII output, floating point math, o
' i [ [ trig functions, bit of word, timed and
Mods [etn w) i ap i 1 o 1
Gmlﬁ'uﬁ“l L J‘:é‘f : hardware-triggered  subroutines, For/Next gressure
bk L O loops, immediate /O, and more. ensers
: : By o - Temperature
e Trend for various loop parameters, © UpenLopn e b | Fill-in-the-blank PID Sensors
o B . s
: including SP, PV_/ Output, and Bias! %:_J Many hard-to-use PLCs need a separate Pustitons
Bl T = ladder program for each PID loop and Lights
functions such as ramp/soak, alarms, and _
loop scheduling. The D4-450 CPU makes it
easy with: Relays/
- 16 table-configurable PID loops L
- Automatic loop scheduling Comm.
- Charts for alarms and ramp/soak
- Programming software includes a loop tune QT;L“;T;
screen with trending Wiring
- Auto-tuning allows the CPU to automatically
determine the near-optimum loop settings IREIET
A real-time clock/calendar and historical error S
logging are also included with the D4-450
CPU. Enclosures
g = Tools
What can | do with it?
- Build a control system with local/distributed Pneumatics
1/0 of up 1016,000 points
« Use the built-in PID instruction or specialty Appendix
modules to perform cost-effective process
control Product
Index
http://www.automationdirect.com/dl405 et
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Flexible 1/0 Options

One of the largest I/O selections available

I/O modules are typically the largest part of the cost of a PLC system. But we’ve got good news - the
more /O you use, the bigger your savings with AUTOMATIONDIRECT. For example, check out our
8-channel F4-08AD analog input module. It offers eight channels of analog inputs and
supports 4-20 mA, 0-20 mA, 0-5V, 0-10V, 1-5VY, =5V, and =10V (seven ranges) for the
low price of $495.00. For high-density analog, check out our F4-16AD-1 module with

16 channels of current inputs for only $569.00..

Isn’t that special?

The DL405 family’s instruction set covers most industrial applications, but

there are times when a specialty module can make the programmer’s job

a lot easier. Check out our PID or temperature control modules for no-

brainer process control, or the magnetic pulse module for flow and

volume calculations. The BASIC CoProcessors let you create a

custom program or communications interface in an
easy-fo-use language.

Put I/0 where you need it
with flexible serial or
Ethernet-based remote
capabilities

The DL405 series has the widest range of
choices for remote 1/O of all the DirecttOGIC

PLCs. So what are the possibilities? Here are a
few:

S For high-speed, easy-to-use remote I/O, use the
4 Ethernet /O option with the H4-ERM Ethernet

Remote master module.

- H4-ERM ($229.00) Ethernet Remote Master
module can connect up to four fully expanded
DL405 Ethernet Slave bases (H4-EBC for
$1455.00), 16 DL205 Ethernet Slave bases (H2-EBC
for $285.00) or 16 Terminator I/O Slave bases
(T1H-EBC for $209.00). These products allow you
to use commercially available Ethernet Category
5 cables, hubs and switches at up to 100 meters
per segment, for an easy-to-implement Ethernet
remote I/0O system.

Use the fiber-optic Ethernet Remote Master and
Slave bases for noise immunity in harsh envi-
ronments.

Use our Ethernet Drive card (GS-EDRV) with an
H4-ERM Ethernet Remote Master module to
control and monitor all your drive parameters
over Ethernet.

For a low-cost remote /O solution, use one of
our serial remote 1/O options. It's even avail-
able from the bottom port of the D4-450 at no
additional cost.

- D4-RM Remote I/O Master module connects to
up to seven remote slave units located in DL405
or DL205 I/O bases, or Terminator I/O stations.

- Communication port on the D4-450 CPU con-
nects to up to seven remote slave units located
in DL4#05 or DL205 I/O bases, or Terminator I/O
stations.
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DL405 Connects to Operator
Interfaces and Networks

Flexible communications

Local or remote communications, multi-drop, multi-panel, even multiple
Ethernet networks are all available in the DL405 family. The D4-430 and D4-
440 CPUs come with two built-in serial ports. The D4-450 CPU gives you four
ports to play with, two of which are configurable for RS-422 to accommodate
long distance communications or operator panels at baud rates up to 38.4K
baud. Most of our serial ports support many protocols, including Modbus
RTU (both Master and slave mode), DirectNET and K-sequence.

For simple data logging, DataWorx
(see Software section) easily
connects the DL205 via Ethernet o
standalone PCs or network servers.
Collect data without the need for
special PC programming or any 3rd

party HMI, SCADA, or DAQ soft-
ware application.

H4-ECOM
Fast programming
and operator
interface on
Ethernet

H4-ECOM
Ethernet
connection to
your business
systems

-32TD2 D4-16TD2
F4-08THM D4-167D1 D;g.gpzoin\ 16-point DC A
D4-16ND2 i els of 16-point DC high density sourcing -oCn
! L inking output it output Extra serial
16-point DC configurable si e DC outputs S e,
rpamod SR doesn’t have
input module 2 e

—minguiES=

With Ethernet, talk is cheap!

Think about it. Would you really want to write and debug a
64K or 128K program with thousands of 1/02 Just because
memory’s cheap doesn’t mean you have to feel obligated to
use it. Our Ethernet networking modules make it easy and
inexpensive fo create a “virtual PLC”, communicating between
smaller and more manageable applications running on
multiple DL205 and DL405 systems.

www.automationdirect.com/dl405

Off-the-shelf specifications

The H4-ECOM is a fully Ethernet-compatible device. It is avail-
able in standard 10BaseT or fiber optic connections and
supports standard IP and IPX protocols. It's fully compatible
with low-cost, off-the-shelf Ethernet PC cards, hubs and other
devices that you can buy from your favorite computer store or
discount catalog.
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YAUTOMATIONDIRECTS

If it’s in your cabinet, it’s in our catalog!
Over 8,500 In-stock Quality Products

Starting with the enclosure, we carry everything you need to build an electrical control system, right
down to the wire and tools. And we have the devices that go in the panel, such as logic controllers,
HMI, drives, relays, and motor controls. If you’re maintaining existing systems,
we’ve got great prices on MRO parts such as circuit breakers, fuses, motors, pneumatics
and pilot devices. In addition to our catalog all our products are available to
order 24/7 at www.automationdirect.com

Value Pricing

Our  everyday prices on
industrial control products are well
below the list prices of more
traditional automation companies
because, with our direct business
model and focus on high
efficiency, AuTOMATIONDIRECT has
the lowest overhead in the
industry. We pass the savings on
to you by offering high-quality
products at low prices.

FREE Award
Winning
Support

Almost 99% of AuTOMATIONDIRECT
customers responding to surveys
say they would recommend us to
someone else, and they do! And
we’ve been voted tops in service
by independent magazine
surveys nine years running.

FREE & Fast
Shipping*

The majority of our products are
stocked for same-day shipping,
when you place your order by

6 p.m. EST.

* Same day shipping with approved
company credit or credit card.

Free 2-day (transit) shipping for orders
over $300; other expedited services extra.
See Web site or catalog Terms and
Conditions for all details and exceptions.



DL405 Family of Products

This page provides an overview of the
variety of products found in the DL405

family.

CPUs

D#-450 — 110/220 VAC P/S
D4-450DC-1 - 24 VDC P/S

D4-450DC-2 - 125 VDC P/S

30.8K total memory

(7.5K built-in flash program memory
or use optional memory cartridge)
16 PID loops with auto-tune

D4-440 — 110/220 VAC P/S
22.5K total memory
(memory cartridge required)

D4-440DC-1 - 24 VDC P/S
22.5K total memory
(memory cartridge required)

D4-440DC-2 - 125 VDC P/S
22.5K total memory
(memory cartridge required)

D4-430 — 110/220 VAC P/S
6.5K total memory

Memory cartridges
CMOS RAM - 7.5K (D4-RAM-1)

CMOS RAM - 15.5K (D4-RAM-2)
UVPROM - 7.5K (D4-UV-1)
UVPROM - 15.5K (D4-UV-2)
EEPROM - 15.5K (D4-EE-2)

Programming
Handheld programmer (D4-HPP-1)

DirectSOFT Programming for Windows

(PC-DSOFT5)

Bases

4-slot base (D4-04B-1)
6-slot base (D4-06B-1)
8-slot base (D4-08B-1)

Local expansion base
power supplies

110/220 VAC P/S (D4-EX)

24 VDC P/S (D4-EXDC)

125 VDC P/S (D4-EXDC-2)

Discrete

input modules
DC input
8-point 24-48 VDC (D4-08ND3S)
16-point 12-24 VDC (D4-16ND2)

16-point 12-24 VDC (1 ms response)
(D4-16ND2F)

32-point 24 VDC (D4-32ND3-1)
32-point 5-12 VDC (D4-32ND3-2)

64-point 20-28 VDC (D4-64ND2)
AC input modules

8-point 110/220 VAC (D4-08NA)
16-point 110 VAC (D4-16NA)
AC/DC input modules

8-pt 90-150 VAC/DC (isolated)
(F4-08NE3S)

16-pt 12-24 VAC/DC (D4-16NE3)

Discrete
output modules

DC output modules

8-point 12-24 VDC (D4-08TD1)
8-point 24-150 VDC (F4-08TD1S)
16-point 5-24 VDC (D4-16TD1)
16-point 12-24 VDC (D4-16TD2)
32-point 5-15 VDC D4-32TD1-1)
32-point 5-26 VDC (D4-32TD1)
32-point 12-24 VDC (D4-32TD2)
64-point 5-26 VDC (D4-64TD1)
AC output modules

8-point 18-220 VAC (D4-08TA)
16-point 18-220 VAC (D4-16TA)
Relay output modules
8-point 2A (D4-08TR)

8-point 5A/pt (isolated)
(F4-08TRS-2)

8-point 10A/pt (isolated)
(F4-08TRS-1)

16-point 1A/pt (D4-16TR)

Analog modules
(12-bit)

Analog input
4-channel in, current/voltage (F4-04AD)

4-channel in, current/voltage (isolated)
(F4-04ADS)

8-channel in, current/voltage (F4-08AD)
16-channel in, current (F4-16AD-1)
16-channel in, voltage (F4-16AD-2)
Analog output

4-channel out, current (F4-04DA-1)
4-channel out, voltage (F4-04DA-2)
8-channel out, current (F4-08DA-1)
8-channel out, voltage (F4-08DA-2)
16-channel out, current (F4-16DA-1)
16-channel out, voltage (F4-16DA-2)

Analog modules
(16-bit)

Temperature input

8-channel in, RTD (F4-08RTD)

8-channel in, thermocouple (F4-08THM)
Analog output

www.automationdirect.com/dl405

4-channel out, current (isolated)
(F4-04DAS-1)

4-channel out, voltage (isolated)
(F4-04DAS-2)

Communications/
networking modules

Ethernet communications [H4-ECOM(-F)
and H4-ECOM100]

Data communications (D4-DCM)
Modbus master (F4-MAS-MB)

Specialty modules

8-point interrupt input (D4-INT)
High-speed counter 1/O (H4-CTRIO)
High-speed counter (D4-HSC)

8-point magnetic pulse input (F4-8MPI)
16-loop PID (w/ software) (F4-16PID)
8/16 channel input simulator (D4-16SIM)
4-loop temperature controller (F4-4LTC)
BASIC CoProcessor module

128K triple port (F4-CP128-1)

CPU-Slot
slave controllers

Ethernet base controller (H4-EBC(-F))

Remote 1/0O modules

Ethernet

Ethernet remote Master Module
(H4-ERM(-F))

Ethernet base Controller (Slave)
(H4-EBC(-F))

Remote 1/0 protocol (serial)
Remote I/O Master Module (D4-RM)
Remote I/O Slave 110/220VAC (D4-RS)
Remote I/O Slave 24VDC (D4-RSDC)

Operator interface

See the Operator Interface section in this
catalog for a complete line of text and

touch panels and configuration software to

connect to to DL#05 system.

Connection systems

See the Wiring Solutions section in this cat-
alog for information on DINnector terminal

blocks and ZIPLink connection systems.
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DL405 CPUs

System capacity

System capacity is the ability of the CPU to
accommodate a variety of applications.
Here are a few key considerations when
determining system capacity:

How much memory do you need?
Consider both ladder memory and data
registers (V-memory). For ladder memory,
most boolean instructions require one
word. Some other instructions, such as
timers, counters, etc. require two or more
words.  Our V-memory locations are
16-bit words and are useful for data
storage, etc.

What type of memory do you need? The
D4-430 only has built-in  EEPROM
memory for the ladder program. The
D4-440 requires a memory cartridge, and
you have a choice of several sizes and
memory types. The D4-450 has 7.5K of
built-in flash ladder memory, but you can
also use a memory cartridge instead of the
built-in memory.

How many 1/O points are required? You
will need to know how many field devices
are required. Each CPU supports a
different amount of local, expansion, and
remote |/O. Check the Specifications
tables on the next page to determine which
CPU meets your application requirements.

Are there any remote 1/O points? In many
applications, the wiring cost of bringing
the individual control wiring back to the
PLC control panel can be reduced by the
use of remote 1/O. All DL405 CPUs can
support remote |/O. The D4-450 CPU has
built-in serial remote I/O connections on
the bottom 25-pin port; or use Ethernet
Remote I/O for fast and easy set-up and
communications.

Volume 13
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Performance

If you have a time-critical application
where every millisecond is important, then
choose the CPU with the fastest overall
scan time. For applications that only
require boolean instructions (contacts and
coils), the D4-440 is the fastest. However,
if you use a few simple math or data
instructions, then choose the D4-450. The
D4-450 is considerably faster at
performing even the most basic of math or
data instructions and will provide a faster
overall scan fime.

Programming and
diagnostics

Our CPUs offer a wide array of instruc-
tions and diagnostic features that can save
you many hours of program and debug
time. From basic boolean contact logic to
PID and floating point math, we have it
covered! For D4-450 CPUs, [Box
programming instructions simplify complex
tasks with instructions such as Memory,
Discrete Helper, Analog Helper, Math,
Communications, and CTRIO. The chart
on the next page lists the instructions by
category and identifies which CPUs
support each group. Beginning on page
6-88, you will find a detailed list showing
the name and function of each instruction.

Built-in CPU
communications

Every DL405 CPU provides at least two
built-in  communications ports. Each
DL405 CPU supports our DirectNET
protocol on the bottom port for easy,
economical networking. Need Modbus?
Then, check our D4-450 CPU, which has
built-in Modbus RTU Master and Slave
capability. Of course, we also offer a wide
array of communications, such as our
Ethernet Communications Module, Data
Communications Module and  Modbus
Master module.

Specialty I/O modules

In addition to our cost-effective discrete
and analog I/O, we also offer specialty
modules to solve the really tough applica-
tions. Our D4-430 and
D4-440 only support specialty modules in
the local base (CPU base). Our
D4-450 CPU supports specialty modules
in the local CPU base, but it can also
support selected specialty modules in
expansion bases if you use our D4-xxB-1
bases (xx is the number of slots). If you are
considering a D4-450 CPU, there may be
some restrictions on using speciality
modules. See the chart on page 6-88 for
complete information.

1-800-633-0405



DL405 CPU Comparisons

DL405 CPU Specifications

16,384 (limited to 1664)

16,384 (limited to 2688)

D4-430 D4-440 D4-450
System Capacity
Total memory available (words) 6.5K 22.5K 30.8K
Ladder memory (words)
built-in memory 3.5K EEPROM None, requires MC 7.5K flash
with memory cartridge N/A up to 15.5K up to 15.5K
\-memory (words) 3.0K 7.0K 15.3K
Battery backup Yes Yes Yes
Total CPU memory 1/0 pts. available (acfual | 1664 (X+Y+CR+GX) 2688 (X+Y,+CR+GX) 8192 (X+Y+GX+GY)
1/0 points depend on /0 configuration selected)
/0 module point density 2/4/8/16/32/64 2/4/8/16/32/64 2/4/8/16/32/64
1/0 module slots per base 4/6/8 4/6/8 4/6/8
Local/local expansion 320in/320 out 320 /320 out 1024 in/1024 out
Serial remote /0 (including local &exp. /0 | 1664 max. 1664 max. 4224 max.
Remote I/0 Channels 2 2 3
/0 pts. per remote module channel 512 512 512; 2048 (port 3)
Ethernet Remote 1/0 (including local/exp. 1/0) | Yes Yes Yes
discrete 1/0 pts. 1664 max. 2688 max. 8192 max.
(Including local and (Including local and (Including local and
Analog 1/0 channels exp.l/0) exp.l/0) exp.l/0)
Remote I/0 channels map into V-memory map into V-memory map into V-memory
1/0 per remote channel Limited by power budget | Limited by power budget | Limited by power budget

16,384 (16 fully expanded
H4-EBC slaves using
V-memory and bit-of-word
instructions)

Performance
Contact execution (boolean) 3.0us 0.33ps 0.96ps
Typical scan (1K boolean) 8-10ms 2-3ms 4-5ms
Programming and Diagnostics
RLL ladder style Yes Yes Yes
RLL PLUS/flowchart style (Stages) Yes/384 Yes/1024 Yes/1024
Run time editing No Yes Yes
Supports Overrides No No Yes
Variable/fixed scan Variable Variable Fixed or variable
Instructions 113 170 210
Control relays 480 1024 2048
Timers 128 256 256
Counters 128 128 256
Immediate 1/0 Yes Yes Yes
Subroutines No Yes Yes
For/next loops No Yes Yes
Timed interrupt No Yes Yes
Integer math Yes Yes Yes
Floating-point math No No Yes
Trigonometric functions No No Yes
Table instructions No Yes Yes
PID No No Yes
Drum sequencers No No Yes
Bit of word No No Yes
Real-time clock/calendar No Yes Yes
Internal diagnostics Yes Yes Yes
Password security No Yes Multi-level
System and User error log No Yes Yes
IBox instructions No No Yes
CPU Ports Communications
Built-in ports 2 ports 2 ports 4 ports
K-sequence (proprietary protocol) Yes Yes Yes
DirectNET Yes Yes Yes
Modbus master/slave No No Yes
ASCII out (Print) No No Yes
Maximum baud rate 19.2K 19.2K 38.4K

www.automationdirect.com/dl405
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D4-450 Key Features

DL450 CPU

D4-450 <--->
D4-450DC-1 <--->

D4-450DC-2 <--->

D4-450 CPU

The D4-450 provides all the capabilities of
the D4-430 and D4-440 CPUs, plus
several additional features such as
DirectSOFT5 IBox instructions.

Built-in CPU
communications ports

The D4-450 offers four built-in ports for
extra convenience. The 15-pin port offers
our proprietary K-sequence protocol and
is primarily used for programming connec-
tions to a D4-HPP-1  handheld
programmer or to a PC running
DirectSOFT software. It can also be used
to connect to a C-more panel or other
operator interfaces. The 6-pin phone jack
also supports K-sequence; plus, it can be a
DirectNET slave port or an ASCII output
port. The bottom 25-pin port contains two
logical ports with different pins for each
port. It is primarily a networking port that
supports  DirectNET  master/slave or
Modbus master/slave protocols. The
bottom port can be used as an ASCII
output port for connections to devices that
can accept ASCll input. It can also be used
as a remote /O Master. The
Communications Ports table on the next
page has a complete description of each
port.

Volume 13
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16 PID loops

The D4-450 CPU can process up to 16
PID loops directly in the CPU. You can
select from various control modes
including automatic control, manual
control, and cascade control. There are a
wide variety of alarms including Process
Variable, Rate of Change, and Deviation.
The various loop operation parameters
are stored in V-memory, which allows easy
access from operator interfaces. Setup is
accomplished  with  our DirectSOFT
Programming Software. An overview of the
various loop specifications and features is
on page 6-13.

D4-450 offers four built-in communication ports

Floating-point math

The D4-450 CPU supports IEEE format
floating-point  math calculations.  This
feature means the D4-450 includes full
trigonometric functions and various forms
of integer/floating point number conver-
sions.

Power supplies

We offer a choice of three power supplies
for the DL450 CPU. The power supplies
are built into the CPU. Available power
supplies are:

« 110/220 VAC version - D4-450

« 24 VDC version - D4-450DC-1

+ 125 VDC version - D4-450DC-2

|

Note: if you are considering a D4-450 CPU to replace a CPU in an existing system, and the system uses specialty
modules with an F4 prefix, then these modules may require an upgrade to operate with the
D4-450. Contact our Technical Services group prior to placing your order for more information.

(This note does not apply to analog modules.)

1-800-633-0405



D4-450 Features

The diagrams on this page show the
various hardware features found on the
D4-450 CPU.

Forces GPU to RUN mode. Locks Gomm port - will
RUN not receive incoming data. P

Allows peripherals (HPP, DCM, DireciSOFT, etc.) to
TERM select o%erapting mo(de )
STOP Forces CPU out of RUN

CPU Status Indicators

PWR O | 6B power dle,

RUN 8 \GBU S B0

cru B GRSt o
BATT QR | GRY ety s o o disabled
DiAG QM Pl dagnostics o ocal bus ene
o O |18 S daanostics et

XD O R T e e
RXD O R g

Phone Programming Port, RS232C, baud rate selectable up

Jack to 38.4Kb. Connects to DirectSOFT, DV-1000,

Port 2 C-more panels, network, etc. K-sequence protocol,

Y DirecNET protocol (slave only), ASCII out

15-pin Programming port, RS232C, 9600 baud, connects to

Port 0 HPP, DirectSOFT, DV-1000, C-more panels, efc.
K-sequence protocol (fixed station address=1)
General purpose port for RS232C and RS422. (RS485
Remote I/0 Master available on Port 3 only.) Baud
rate selectable via software up to 38.4K baud.
Connects to DireciSOFT, C-more panels, network, efc.

25-pin Two logical ports (separate pins on connector).

Port 1 Software selectable protocol includes:

and Protocol Port1__ Port3

Port 3 K-sequence v/ v
DirectNETMaster/Slave 4 v
Modbus Master/Slave v v
Remote I/0 n/a v
ASCII Out v v

\Directiocic 405 s
O¥0 pwR O CRUN
gt e BEr
Wiring terminals oGS Do A
\ RUN TEAM STOP CPUPOWER CPU haltery
m~ gg‘éigc 1? @ @
Run relay —| | RUN
? | T
@ >
i | @ ke
24V auxiliary power || | .00 or 23 —
(400ma) o | °s ot for optiona
@ i Il """ memory cartridge
Logicgroud —|| | 7| @D ||| guis
Chassis ground —| | | © ©—|&®)
g5z Th @
170-264VAC
AC power —|| |00
50604 Ly @
wor
110/220 BS?A’SE @
— ] |
B
voltage select =@

D4-450 communications ports pin-out

Phone jack

v AW N =

oV
5V
RS232 RXD
RS232 TXD
5V
oV

Port 2

25-pin connector

’

RS232 TXD|
RS232 RXD:!
RS232 RTS
RS232 CTS

ov
RS422 RXD+

RS422 RXD-
RS422 CT St

OCOeeeoceOesose

OO@e@O0O0OO0OCeeOe®eOee

§

Port 1

www.automationdirect.com/dl405

RS422TXD+

RS422TXD-

RS422 RTS-
RS422 RTSH

RS422CTS-

15-pin connector

Sense HHP| '@
RS232 TXD
RS232 RXD
Online (TTL)

CPU Error (TTL)
CPU Ready (TTL)

Ground

Port0

5V
5V
ov
ov

ov

25-pin connector

)

oV

@O0 000O@®@0000O0
®0 0000000000

RS 422 TXD+
RS422 TXD-

\

Port 3

Programmable Controllers

RS 422 RXD+
RS 422 RXD-
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D4-450 Fixed or Variable Scan

D4-450 Scan control

The D4-450 CPU provides several scan Variable Scan Limited Scan Fixed Scan
cgnfrol options, .WhICh are useful in some D . D
high-speed machine control applications.
Variable — The scan varies as necessary
from scan to scan. The actual scan time
depends on the instructions being =/ I S A e I A I
Bl el | gl 5] |8 §l 8] |8
execufed. NEE NEIRE NENE
. L . S S S S S| |5 S S| |G
Limited — This is similar fo a variable scan ol I el B
in that the scan varies as necessary.
. . t; t target 1
However, if the actual scan time exceeds a > i e “an I
specified target scan time, then a scan ) \ L \ \J X))
overrun condition is indicated. Nﬁ, target scan. all scats vy N et
. . . All scans vary idle time adde:
Fixed — If the scan is finished before the time as necessary % as necessary \/‘f ) J i the Scan ex-
it the scan exceeds
L H : i : ceeds the target, a
specified, idle time is added to ensure a fixed the target, a scan scan overrun con-

overrun condition is

Ve dition is indicated
indicated

scan period. If the scan exceeds the time
specified, the scan is extended to ensure all
instructions are executed. A scan overrun

condition is also reported.

Memory

The D4-450 has 7.5K of flash memory on
board. Upgrade to 15.5K by choosing an
optional memory cartridge listed on page 6-14
. The memory cartridge is recommended since
it is removable in the event of problems.

Rel. 2.1 of DirectSOFT, is required to program the D4-450.

Wide range of Comparative Contacts

Vi 402I I|<2345 p Y3
> out )
=1 \

Four different types of drum sequencers

Full array of instructions

S|tart| Drums 16 steps, 16 outputs
Imagine if someone asked you to write a - o | | 3 T drven
book, but then told you that you could Bng Ba Reset o5 tep 3 Time & event driven
only use 50 different words2 That would o | 3 Time & event with bit
be a tough job! The same is true for ”’;{ (@] I mask
it 1 i - D 3 Time & event with bit
vt/rmng a PLC program. The right instruc i et
tion can greatly simplify your control =il
program. . ZZ | Leading edge trigger, comes on for one scan
The D4-450 supports over 200 powerful ® x2¢ V4
. ' X ’ IJ—I { our )
instructions. These include: @l [ \
- Four types of drum sequencers, each with @
16 steps and up to 16 outputs @ Easily access a single bit of a V. memory location
- Leading and trailing edge triggered one- — B1450.15 B1500.3
shots | | ( out )

« Bit of word manipulation

bit set, reset, etc.
( J J ) Trig functions via easy to use box instructions

I I Take the Sine
| Output Double Word]|
Real Number

- Trigonometric functions
- Floating point conversions

« Ibox instructions that simplify tasks such
as configuring analog modules or
performing complex math equations

Note: if you are considering a D4-450 CPU to replace a CPU in an existing system, and the system uses specialty
modules with an F4 prefix, then these modules may require an upgrade to operate with the

D4-450. Contact our Technical Services group prior to placing your order for more information.

(This note does not apply to Analog modules.)
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D4-450 PID loops

PID Loop Specifications and Key Features

Number of Loops Selectable, 16 maximum
CPU V-memory Required 32 V-memory locations per loop selected (An additional 32 V-memory locations per loop required if using Ramp/Soak)
PID Algorithm Position or velocity form of the PID equation. Optionally specify direct or reverse acting, square root of the error and error squared control.

Auto Tuning

Open loop step response method and closed loop limit cycle method.

Sample Rate

Specify the time interval between PV samples, 0.05 to 99.99 in units of seconds or minutes. If using all 16 loops, the smallest sample rate is limited to
either 0.2 seconds or (PLC scan time x number of loops).

Loop Operation Modes

Loop can be in automatic control, manual (operator) control, or cascade control. PV alarm monitoring continues when loops are in manual mode.

Ramp/Soak Up to 16 steps (8 ramp, 8 soak) per loop, with indication of Ramp/Soak step.

Square Root PV Specify a square root of the PV for a flow control application.

Limit SP Specify a maximum and minimum value for allowable setpoint changes.

Limit OUT Specify a maximum and minimum value for the output range.

Gain Specify proportional gain of 0.01 to 99.99.

Reset Specify integral time of 0.1 to 99.98 in units of seconds or minutes.

Rate Specify the derivative time, 0.00 to 99.99 seconds.

Rate Limiting Specify a derivative gain limiting coefficient to filter the PV used in calculating the derivative term (0 to 20).

Bumpless Transfer |

Bias and setpoint are initialized automatically when the loop is switched from manual to automatic. This provides for a bumpless transfer, which
reduces the chance of sharp changes in the output as a result of entering automatic mode.

Bumpless Transfer Il

Bias is set equal to the Output when the module is switched from manual to automatic. This allows switching in and out of automatic mode without
having to re-enter the setpoint.

Step Bias

Provides proportional bias adjustment for large se_tﬂoint changes. This may stabilize the loop faster and reduce the chance of the output going out of
range. Step bias should be used in conjunction with the normal adjusted bias operation.

Anti-windup

B‘jhe positti,on form of the PID equation is specified, the reset action is stopped when the PID output reaches 0 or 100%. Select adjusted bias or freeze
ias operation.

Error Deadband Specify an incremental value above and below the setpoint in which no change in output is made.

Error Squared Squaring the error minimizes the effect a small error has on the Loop output, however, both Error Squared and Error Deadband control may be enabled.
Alarm Specifications

Deadband Specify 0.1% to 5% alarm deadband on all alarms except Rate of Change.

PV Alarm Points gggrcti)glcﬁe\:/saallaz{mn sl?rtTtlll?sgs for low-low, low, high, and high-high conditions. You can also specify a deadband to minimize the alarm cycles when the PV

PV Deviation Specify alarms to indicate two ranges of PV deviation from the setpoint value (yellow and red deviation).

Rate of Change Specify a rate-of-change limit for the PV.

Need Temperature Gontrol?

If you're only interested in controlling temperature, then there may be a better solution than the D4-450 CPU. Check out the F4-4LTC module. This module has the capa-
bilities of our single loop controllers built into one economical module! Detailed specifications can be found later in this section. This module can directly control up to
four loops and it even includes built-in relay outputs for heater or chiller control! If you use the built-in PID capability of the D4-450 CPU, you still have to purchase the

analog input modules and the output modules (either discrete or analog) in order to complete the loop.

This can result in a much higher overall cost when compared to the F4-4LTC.

www.automationdirect.com/dl405

DL405
Analog Output
Operator Interface D4-450 CPU or iscrete Output
Setpoint Control Control Control Process
Value Equation | Qutput * Element * (heater, efc.)
(valve, etc.)
L L L L L
PID Loop Control
Block Diagram
DL405 Analog | Process Process
Input Modules Variable Variahle
Input Sensor
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D4-440/430 Key Features

DL440 CPU

D4-440 <===>

D4-440DC-1 <--->
D4-440DC-2 <--->

D4-440 CPU

The D4-440 provides a subset of the
D4-450's capabilities. f you need
fast boolean execution, good
communications, and complex math or
PID isn't required, this is the CPU for you.

Instruction set

The D4-440 instruction set includes most
of the capabilities of the D4-450. The
D4-440 does not support some of the
more advanced instructions such as PID,
floating point math, drum sequencers, trig.
functions, |1Boxes, etc.

Two built-in
communication ports

D4-440 offers two communication ports.
The top port can be used for a direct
connection to a personal computer
for programming, to our handheld
programmer, to our DV-1000, or to
operator interfaces and touch panels. The
bottom port is a slave-only port and
supports our DirectNET or K-sequence
profocol at speeds up to 19.2K baud.

Range of power supplies

The D4-440 provides a wide range of
power supply options:

- 110/220 VAC

«24VDC

« 125 VDC

Volume 13

e6-14

Programmable Controllers

D4-430 and D4-440 offer two
built- in communication ports

Operator Interfaces

Handheld Programmer

liE

DirectNET
Network Slave

DirectSOFT

Memory cartridges

The table below shows the memory
cartridges available for the D4-440
and D4-450. The D4-440 requires a
memory cartridge for program storage.
The D4-450 has 7.5K of built-in FLASH
program memory. However, you can use a
memory cartridge instead of the built-in
memory if you need more program space.
(The D4-430 has built-in  program

memory and cannot use a memory
cartridge.)

=F

DL430 CPU

D4-430

<--=>

D4-430 CPU

The D4-430 is the most economical
CPU in the DL405 product family. If you
are primarily looking at the DL405
because of 1/O form factor or reasons
that don't require tons of CPU horse-
power, try the D4-430.

Two built-in
communication ports

The D4-430 also offers two communica-
tion ports. The top port can be used for a
direct connection to a personal computer
for programming, to our handheld
programmer, to the DV-1000, or to
operator interfaces and touch panels. The
bottom port is a slave-only port and
supports DirectNET protocol at speeds up
to 19.2K.

Built-in EEPROM memory

One advantage of the D4-430 is 3.5K of
built-in EEPROM program memory. A
memory cartridge is not required.

D4-RAM-1 D4-RAM-2 D4-UV-2 D4-EE-2

<-==> <> <-==> <>
Program Storage
Capacity 75K 15.5K 15.5K 15.5K
Cartridge Battery o -
Type Lithium Lithium None None
Writing Cycle Life | N/A N/A 1,000 >10,000
Write Inhibit Internal jumper Internal jumper N/A Internal jumper
Memory Clear . . . .
Method Electrical Electrical Ultraviolet light Electrical

1-800-633-0405



D4-440/430 Features

The following diagram shows the
various hardware features found on

m CPU Status Indicators

the D4-440 CPU. The D4-430 looks |RUN Forces CPU to RUN mode PWR ON | CPU power good BATT ON | CPU battery low
th t that th - OFF | CPU power failure OFF | CPU battery good
€ same, except thar The memory Allows peripherals (HPP, DCM,
cartridge slot can not be used. TERM | DirectSOFT, efc.) to select oper- RUN ON  |CPU in RUN mode ) ON  |1/0 diagnostics error
ating and TEST modes. OFF | CPU in STOP mode OFF  |1/0 diagnostics OK
STOP | Forces CPU o STOP mode CPU ON  |CPU diagnostic error com ON | Communication error
/ OFF | CPU diagnostics OK OFF | Communication OK
]
' f (\\ ~N
D4-44Q/CPU 110/220VAC o
Bim405 RUN PWR O [ BATT ,/
LOGIC TERM RUNCI O 1o
—K.” STOP crud 3 com
200re 1A
e @
Run Relay Output — | *" |9_ ®
24VDC Auxiliary Power || .00 @ Q
(muma) —1|04A L @
Logic Ground —|'© 7 — @
Chassis ot —1|° © /& [ _
all ] EH
ACPower |24, 1, 3
el § g E
@) H
1020 —fera_,, ol
Voltage Select ‘“Igf@
; — —
CPU Battery
Communication Ports CPU Dipswitch sw3 sSw4 Baud
Programming port, RS232C, 9600 Baud, swr |ON CPU battery disabled OFF OFF 300
15 Pin |K-sequence protocol, connects to HPP, DireefSOFT, OFF CPU battery enabled OFF ON 1,200
DV-1000 and some operator interfaces T N Sttion adress is 1 ON OFF 9,600
Auxiliary port, R232C or RS422, Baud rate selectable OFF Station address set by HPP ON ON 19,200
25 Pin via CPU dipswitch, K-sequence protocol, DireeNET
protocol (slave only) connects to DirecINET,
DirectSOFT, and other operator interfaces
D4-430/D4-440 communications ports pin-outs
25-pin connector
15-pin connector T~
o
® | RS422 TXD+
somorsr (167 ol e s
RS232TXD | @ ® | RS422 TXD-
RS232RXD | ® 2 RS232RTS | @
Online (TTL) | ® & RS232CTS | @ o | Rs422 RTS-
CPUError (TTL) | @ & © o |Rs422 RTSH
CPU Ready (TTL) | ® o ov ; °
o o
Gound | @ . RS422RXD+| O
RS422RXD-| @ Sl o oo
Port 0 RS422CTSH | @
o
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DL405 Programming Tools and Cables

Select a
programming device

_ﬁ{ [rectSOFT 5 Programming - 254 prog - [Ladder View] _'I!l l—_lﬁlﬁ

g = = Z=J el
Find | B S 2 E | Sumus Data Valie nlni“g
There are two tools for programming the avx
DL405 CPUSI DireCfSO FT PC-bOSed mlnll:,ﬁ!m — ||{u||g Address | & Maln System Control System RunninginAuto System up to Pressure C‘“"I:-ml';"j
programming software and the D4-HPP-1 o0 | @ s e i |
handheld programmer. Cortel Sysien i : P
Full Autn Systern manua Svenide o ﬁ
- 3 42 24
DirectSOFT s | o s ot
cn 5 m
programming software Prdgntor =
Ignition rc Dlower Control System in i ;‘.J.T
Our powerful Windows-based program- s s Gombuslon Blower On Full Ao rmen -
B k k B 24 Dlowar Contral L)
ming packages make it easy for you to Gas Pressure Faul . cm c1 =
. e 3
program and monitor your DL405 PLC vataz ax Tmertumber o -
system. The version of the software that 1z o | Ill B | |
. . . Elemont Ste _— =
supports the DL405 CPUs is described in T Sy w . I 2
the table below. See the Software section in B armams - « L7 pTiect e
the desk reference for detailed information B Syetans ﬂ BeRsEm Ry |k
on DirectSOFT. 0 cs n S #*
= c7 ur .FL il Auto |Q|||n0||lf0f Blower Gas Pnelssure Fault COMH'JS?OI' Blower On =5
i Controll Lid Control1 Prl:.|ur|i|||r ﬁ.;:.PRI !':!IIIM'I\ L
10 Pre=lgrar FF c10 cn 13 20 )
DirectSoft oo pescription o & - LI - =
Part Number P il Fion 1 w v 'mp o :m
PrOgramS all PLC families  Sarvers the active progect 1o the curment diek, ks, 3 Ol 260, 1.1 N pu1zI56TE 260 DO0G:00L00E
PC-DSOFT5 | <>y 45/06/105/205/305/405
DL405 programming cables Pin labeling conforms to IBM DTE and DCE standards D schl s
D2-DSCBL - -
Choose the proper cable to connect the Personal Computer DL230, DL240, DL450 (port2) Personal Computer RS232C
DL405 CPU to your PC running R$232C P Ports 2 RXD DL405 CPU
DiectSOFT o
! : 1 GND! 4 BER DL405 DCM
6 DSR o
st Busgs wocu
. . 123456 8 CTS
CPU Price Port Cable Price i Phone Plug
T n 9-pin D-Connector (female) (6PEC) 9-pin D-Connector (female) 25-pin D-Connector (male)
Op po D4-DSCBL | <—
<> <>
D4-430/ ngm) D4-DSCBL
- Personal Computer
0o (g ort | 3. DSCBL-2)| < T wsaac
o 3 RXD DL405 CPU programming port
7 CTS or
Wesot |D4-DSCBL | < E DLA0S Sice 10
D4-450 | <> |{§Merpon | D3-DSCBL-2| <> .in D-Connector el 15-piD—Connector (mal)
p
o5 jack | D2-DSCBL | <
Handheld programmer - .
DIRGHRP RE o There are three optional connect-
The D4-HPP-1 handheld programmer g ing cables available for use with
connects to the 15-pin port on any of the e the D4-HPP-1 programmer:
DL405 CPUs. A memory cartridge is D4-HPCBLL: 3m cable
located on the side of the handheld g ol | | & | o o | B | = sy | &R D4 HPCBL2:15 bl
programmer. This slot allows you to copy EE IR B EEEEE ha -e: .om cable
memory cartridges (including UV PROM:s) S S e e P S S P - D4-CASCBL: cassette cable
and transfer data/programs between the =il ==l ] ]
CPU and a memory cartridge. b | | [ s | & | [ | &6 [ s e |
D4-HPP-1 @ Koyo
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Need additional Communications Ports?

Do you need communications ports in
addition to the built-in CPU communica-
tions ports to connect to an operator inter-
face or HMI2 Would you like to connect to
a network of other AuTOMATIONDIRECT
products, or a Modbus RTU or Ethernet
network? If yes, then choose between the
H4-ECOM  Ethernet communications
module or the D4-DCM serial data

communications module. Both modules’

specifications  and  communications

details are covered later in this section.

Ethernet networking with
the H4-ECOM

All DL405 CPUs  support the
H4-ECOM/ECOM100 module, which
makes Ethernet networking a snap. The
H4-ECOM/ECOM100 module supports
industry-standard 10Base-T networking
with an RJ45 port. The H4-ECOM-F has
ST-style bayonet connectors for 10BaseFL
fiber optic connections. The ECOM
modules use standard cables, hubs and
repeaters, which are available from a
large number of suppliers. A virtually
unlimited number of PLCs can be
connected to an Ethernet network using
ECOM modules. This is the fastest data
transfer rate we offer for your HMI or
other Windows-based software. Use
DirectSOFT to program any PLC on the
network, and when monitoring your
operating PLC, you will see much faster
updates with Ethernet and the ECOM
modules.

Serial networking with
the D4-DCM

Al DL405 CPUs  support the
D4-DCM Data Communications Module
that can serve as a DirectNet
master/slave, DirectNet peer, or a Modbus
RTU slave. The D4-DCM supports
RS-232 and RS-422 communications. You
can program the CPU through the DCM
locally, or if a PC is the RS-422 master,
you can use DirectSOFT to program any
PLC on the network.

Note: The DL405 CPUs also support a Modbus RTU master module for connec-
tion to a Modbus RTU network. This module is listed later in this section.

PCs running DirectSOFT Programming Software, HMI software, or other Windows-hased programs

2]
=

nlnolno

D2-240/250(-1)/260 CPU with

H2-ECOM

D2-240/250(-1)/260 CPU with

H2-ECOM

cl

il

D EE

Master - Slave Network

E-SW05U
Ethernet switch :l

|
o

D4-430, D4-440, 04 D4-450
CPU with H4-ECOM

E-SWO05U Ethernet Switch
(see the Communications
Products section for details)

DL405

DCM as Master

=

-

R [1mE
82 (13

I

|

www.automationdirect.com/dl405

D3-350 Slave

Iliglls
Connect
1 the DCM to our MDM-TEL
serial modem (see the

Communication Products section

for details on the modem)

=
=]

|

Programmable Controllers

0 o

DCM Slave

DL405 CPU
(bottom port)
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Select the 1/0 Modules

There are several factors you should
consider when choosing an I/O module.

1. Environmental specifications: To what
environmental conditions will the /O
modules be subjected?

2. Hardware specifications: Does this
product have the right features, performance,
and capacity to adequately serve your applica-
tion?¢

3. Field termination: How does this
module connect to your field devices? For
DC modules, do you need a sinking or
sourcing module?

4. Power budget: It is very important that
your module selections operate within the
base power budget. Refer to the power
budget description later in this section.

Check the
environmental
specifications

The following table lists environmental
specifications that globally apply to the
DL405 system (CPU, Expansion Unit,
Bases, and I/O modules). Be sure the
modules you choose are operated within
these environmental specifications.

Specification Rating

Storage -4°F - 158°F
Temperature (-20°C to 70°C)*
Ambient Operating | 32°F - 140°F
Temperature (0° to 60°C)*

i idii 5% - 95% relative humidi
Ambient Humidity | o7 25 et humidly

Vibration Resistance |MIL STD810C, Method 514.2
Shock Resistance MIL STD810C, Method 516.2
Noise Immunity NEMA(ICS3-304)
Atmosphere No corrosive gases

*Storage temperature for the Handheld Programmer is 14° to 149°F
(-10° to 65°C).

Storage temperature for the DV-1000 is -4 to 158°F (-20 to 70°C).
Operating temperature for the DV-1000 is 32° to 122° F (0° to 50°C).
**Ambient humidity for the Handheld Programmer is 20% to 90% non-
condensing.

Ambient humidity for the DV-1000 is 30% to 95% non-condensing.

Volume 13
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Review hardware
specifications

The hardware specifications for every
DL405 module are described later in this
section. Discrete module specifications are
in a format similar to the example shown.
Take time to understand the specification
chart, the derating curve, and the wiring
diagram. The specialty modules specifica-
tions are shown in a format relevant for
each module. All of these module specifi-
cations should help you determine if the
module is right for your application.

Understand the
factors affecting
field termination

Physical wire terminations: In general,
DL405 modules use four types of field
terminations. They include: removable
terminal blocks (included on all 8 and 16
point modules), specialty D-sub connec-
tors (used on 32 and 64 point modules),
standard D-sub connectors (used on most
specialty infelligent modules), and phone
jack style (used on some specialty modules
and included in the universal cable kit).

High-density modules do not come with
connectors. To create a custom cable,
solder or ribbon-style connectors are sold
two per pack, and must be ordered sepa-
rately. See the individual /O specification
sheets for the part numbers. The easiest
way fo wire high-density modules is with
pre-wired ZIPLink cables and connector
modules.

Sinking and sourcing for DC field devices:
If you are using a DC-type of field device,
you should determine whether the device
is a sinking or sourcing configuration. This
may affect your module selection since it
determines the manner in which the device
must be wired to the module.

AUTOMATIONDIRECT offers both sinking
and sourcing modules. Refer to the
Appendix for a complete explanation on
sinking and sourcing and how this could
affect your system.

P Derating Curve
Specifications Y
\\ |
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/0 Modules

H4-CTRIO high-speed
counter module vs.
D4-HSC high speed

Need spare parts?

Sometimes it is helpful to have extra I/O
module connectors or spare fuses. The
DL405 spare parts and accessories are

Now that you understand the factors
affecting your choice of I/O modules, it's
time to choose the ones that best fulfill
your needs. Review the module specifica-
tions later in this section. (See the DL405

counter module

Select the H4-CTRIO instead of the
D4-HSC if your application requires:
 More than one quadrature encoder

listed below:
D4-FUSE-2 (<--->)
D4-ACC-1 (<--->)
« More than one single up counter D4-ACC-2 (<--->)
« Pulse outputs

- Output operations on the module based DHARE s

on counts, without interaction with the

CPU scan
The CTRIO is configured using a
Windows-based “Wizard” utility, elimi-
nating the need for ladder logic
programming fo configure the module.
Multiple CTRIO modules can be used in
a base to support additional input/output
pulse trains.

D4-FILL (<--->)
D4-8l0CON (<--->)
D4-1610CON (<--->)
D4-10CVR (<--->)
D4-103264R (<--->)

Analog module D4-103264S (<--->)

selection tips

If you're going to control the speed of an
AC inverter or drive with the DL405
analog module, make sure you select
either the current sourcing F4-04DAS-1
or voltage sourcing F4-04DAS-2 isolated
analog output module. Complete
module specifications are listed later in
this section.

ZIPLink connection
systems

ZIPLinks consist of PLC interface cables and
connector modules that offer “plug and
play” capability by plugging one end of the
ZIPLink cable into an I/O module and the
other end into the ZIPLink connector
module. This eliminates the tedious process
of wiring PLC I/O to terminal blocks. For
more information, refer to page 6-57 or
see the Wiring Solutions section in this
catalog.

DINnectors terminal
blocks

DINnectors are DIN rail mounted connectors
or terminal blocks. All DINnectors are UL,
CSA, VDE, SEV, RINA and IEC approved.
Refer to the Terminal Blocks & Wiring
Systems section of this catalog for details.

T\ @® m\g\

|
CONNECTIONSYSTEMS]
.

www.automationdirect.com/dl405

D-sub Type Connector

Price List for a complete list of part
numbers.) If you have any questions, give
us a call. When you have selected the
modules you need, proceed to the next
section to choose an I/O configuration
scheme that best suits your application.

Fuses for F4-08TRS-2

CPU spare kit (covers
and screws)

Screws for 8-pt. I/O
module terminals
Screws for 16-pt. 1/0
module terminals
Filler module to cover
empty 1/0 slots

8-pt. module terminal
blocks

16-pt. module terminal
blocks

Replacement terminal
block covers
32/64-pt. ribbon-style
connectors

32/64-pt. solder-style

connectors ZIPLinks

eliminate the tedious process of
wiring the PLC I/O to ferminal blocks.
See the Terminal Blocks & Wiring
Systems section for details.

ZIPLink connection system

One ZIPLink cable required for 32-pt.
Two cables required for 64-pt.

ZIPLink Cable and Connector

Terminal Scréws |
Removable Terminal
Block
This logo is placed by each I/O module that supports ZIPLink
connection systems. (The I/O modules are listed at the end of this
section). See the Terminal Blocks & Wiring Systems section of this
catalog for complete information on ZIPLinks.

DINnectors terminal blocks

DINnectors
provide a means of connecting
and identifying two or more wires within
the demands of an industrial environment.
See the Terminal Blocks & Wiring Systems
section for details.
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Select an /O Configuration

Four configurations for Example of 1/O system configurations

system flexibility

The DL405 system offers four major }\

configurations of I/O. The choices are e \m[

described on the following two pages. ] 0
i

Keep these choices in mind as you plan
your I/O system. |

7 remote /0 bases per channel
1000m total distance

==]
[==]

[=T=]

[| —
2 T T [ 0
Local I/0 i 1
R
The local base is the base that holds the cPy M
CPU. The term "local I/Q" refers to the °
modules that reside in the base with the &vg/J
CPU. Each local I/O point is updated on D4-450 also offers a remote D4-450 - supports a maximum of 3
- 1/0 port on 25-pin connector channels. The CPU's 25-pin port
every CPU scan. Up to 512 points are can be used for a direct connection
available in the local base by using . for remote I/O.
. . Expansion 1/0 3 Expansion racks maximum
64-point modules (requires a D4-440 or S - D4-440 & D4-430 - supports a
D4-450). 5 maximum of 2 channels.
ﬂ EXP

Expansion /O ©]
Expansion bases are commonly used when S
there are not enough 1/O slots available in 5
the local base, or when the power budget 5 EXP
for the base will be exceeded with the 0]

addition of 1/O. This configuration
requires additional base(s), each of which =
require a D4-EX Local Expansion Unit in
place of the CPU, and a cable to connect
the expansion bases to the local CPU
base. Up to three expansion bases can be
connected to a local CPU base, for a total
of four bases. The CPU updates expansion
I/O points on every scan. The total
number of local and expansion 1/O points
for the D4-450 is 2048 points. The total
for the D4-430 and D4-440 is 640 1/O.

EXP

(oo

1/0 expansion cable (1m max. cable length)

Volume 13
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I/O Configurations

Ethernet remote I/O

The DL405 Ethernet Remote 1/O system
allows you to locate /O bases at a remote
distance from the CPU. For many applica-
tions, this can reduce wiring costs by
allowing I/O points to be located near the
devices they are controlling.

The Ethernet Remote Master module
(H4-ERM) is placed in an I/O slot of the
local CPU base. Ethernet Base Controller
(EBC) modules serve as the Remote Slave
Units and are placed in the CPU slot of
one or more remote bases. You can use
standard DL405 modules in the remote
bases. The Remote Slaves are connected
to the Master using Category 5 UTP cables
for cable runs up to 100 meters. Use
repeaters to extend distances and hubs to
expand the number of nodes. Our fiber
optic version uses industry standard
62.5/125 ST-style fiber optic cables and
can be run up to 2,000 meters.

Each H4-ERM module can support up to
16 slaves: 16 H2-EBC systems, 16
Terminator /O EBC systems, or 16 fully
expanded H4-EBC systems.

The PLC, ERM and EBC slave modules
work together to update the remote 1/0O
points. These three scan cycles are occur-
ring at the same time, but asynchronously.
It is recommended that critical 1/O points
that must be monitored every scan be
placed in the CPU base.

ERM  Workbench is an easy-to-use
Windows-based software utility that is used
to configure the ERM and its remote
slaves.

It is highly recommended that a dedicated
Ethernet remote 1/O network be used for
the ERM and its slaves. While Ethernet
networks can handle a very large number
of data transactions, and normally handle
them very quickly, heavy Ethernet traffic
can adversely affect the reliability of the
slave I/O and the speed of the 1/O
network. Keep ERM networks, multiple
ERM networks and ECOM/office networks
isolated from one another.

www.automationdirect.com/dl405

I/0 Configuration Specifications

Total Channels
Available

Total number of Remote channels available

Maximum number of D4-RM per system

D4-450 D4-440 D4-430

Number of masters built into CPU port

Remote 1/0

Maximum 1/0 points supported per channel

512 512 512

Maximum 1/0 points supported

1536 1024 512

Maximum number of remote 1/0 bases per channel

Serial remote I/O

Remote /O solutions allow you to place
I/O points at some remote distance from
the CPU. The remote |/O points are
updated asynchronously to the CPU scan.
For this reason, remote I/O applications
should be limited to those that do not
require the I/O points to be updated on
every scan.

Remote /O requires a remote master to
control the remote I/O channel. This
master can be a module (D4-RM) in the
local CPU base, or the D4-450 CPU
(through the 25-pin port). For the D4-RM
solution, the CPU updates the remote
master, then the remote master handles all
communication to and from the remote
I/O base by communicating to the remote
slave module (D4-RS) installed in each
remote base. If you use the D4-450 CPU,
then it communicates directly with the
D4-RS.

The maximum distance between a Remote
Master and a Remote Slave is 3,300 feet
(1000 m).

Programmable Controllers
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Module Placement and |I/O Usage Tables

I/O module placement
restrictions

The most commonly used I/O modules for
the DL405 system (AC, DC, AC/DC,
Relay, and Analog) can usually be used in
any base you have in your local, expan-
sion or remote system. However, some
specialty modules (and the é4pt. discrete
I/O modules) are limited to the CPU base,
or our D4-xxB-1 bases. This table lists by
category the valid locations for all
modules/units in a DL405 system. Keep in
mind the power budget may limit where
some modules can be placed, since the
necessary power may have been
consumed.

I/O point usage table for
modules

The bottom tables indicate the number of
I/O points consumed by each module.
Use this information to ensure you stay
within the 1/O count of the /O configura-
tion you have chosen. Remember, each
CPU supports a different amount of 1/O.
Check the specifications to determine the
1/O limits.

1/0 points required per module

; Local CPU  Expansion Remote
Module/Unit Base Iiiase Base

CPUs CPU slot only
Expansion Units CPU slot only
8/16/32pt DC Input v v v
64pt DC Input oA
AC Input v v v
AC/DC Input v v v
8/16/32pt DC Input v v v
64pt DC Output 1
DC Input v v v
Relay Output v v v
Analog Input and Output v v v
Thermocouple Input v v v
Remote 1/0

Remote Masters (serial / Ethernet) |v v2

Remote Slave Unit CPU slot only
Communications and Networking Modules v
CoProcessor Modules
Specialty Modules

Interrupt

with D4-430 Slot 0 only
with D4'440/D4'450 Slot 0 and1

PID v

4-Loop Temp. Controller v

High-speed Counter v v3

Simulator v v v

1 - If you are using 64pt. modules, you cannot install any specialty modules in slots 5,6, or 7 of the local CPU base.
2 - Modules can be installed in expansion bases if you are using the D4-450 CPU and ALL bases in the system are D4-xB-1 bases.

3 - D4-HSC only
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DC Input 1/0 pt. DC Output | 1/0 pt. Analog 1/0 pt. Remote 1/0 1/0 pt.
D4-08ND3S 8in D4-08TD1 (9) 8 out F4-04AD 16.0r32in H4-ERM 0
D4-16ND2 16in D4-16TD1 16 out F4-04ADS 161n D4-RM 0
D4-16ND2F 161n D4-16TD2 16 out F4-08AD 161 D4-RS 0
D4-32ND3-1 32in D4-32T01, (1) | 32out F4-16AD -1,-2) 161n D4-RSDC 0
D4-32ND3-2 32in D4-321D2 32 out F4-04DA-1, (-2) 16 out Specialty Modules
D4-64ND2 641 D4-64TD1 64 out F4-04DAS-1, (2) 32 out DAINT o
AC Input AC Output F4-08DA-1, (-2) 16 out H4-CTRIO 0
D4-08NA 8in D4-08TA 8 out F4-16DA1, (-2) 32 out D4-HSC 16 in/32 out
D4-16NA ®in D4-16TA 16 out F4-08RTD 82in F4-16PID 0
AC/DC Input Relay Output g‘gg:m” ;2 i F4-8MPI [
D4-16NE3 161n D4-08TR 8 out - — - n D4-165IM 8or16in
FA-08NE3S i F4-08TRS gout Communications/Networking F4-4LTC 0

F4-08TRS-2 8 out All modules \ 0

D4-16TR 16 out CoProcessors

Al modules \ 0

1-800-633-0405




DL405 1/0O Addressing

Many of our customers were familiar with other PLC systems
prior to trying DirectLOGIC products. One of the key differences
between various PLC systems is how they treat the I/O module
addressing. This section will describe how we address the indi-
vidual 1/O points in a DL405 system.

Octal addressing

The DL405 uses octal addressing. That is, the I/O point
addresses do not include any "8s" or "9s". The I/O points start at
0 and continue in increments of 8, 16, 32, or 64 points,
depending on the modules being used. We use the designator
"X" for inputs and "Y" for outputs.

Automatic addressing

The DL405 CPUs automatically examine any I/O modules in the
local CPU and expansion bases to establish the correct I/O
configuration and addressing on power-up. The modules don't
have to be grouped by type and the discrete input and output
modules can typically be mixed in any order. However, there
may be restrictions placed on some specialty modules or combi-
nations of modules (Check the Module Placement restrictions).
The following diagram shows sample addresses for a simple
system containing discrete I/O modules.

For most applications, you never have to change or adjust the
configuration. However, if you use automatic addressing and
you add modules in between existing modules, the 1/O
addresses may be subject to renumbering. If you want to add
modules in the future, add them to the right of any existing
modules to avoid any re-addressing of your I/O points, or use
manual addressing.

Automatically Assigned

Module Addresses
Topt | 8pt | 32pt | 1ept | 8pt wpt@
O Input || Input | Input | Qutput [Output || OQutput
Q
|:| X0 | X20| X30| Yo | Y20| Y30
X17| X27| X67| Y17| Y27| Y47
[e]
| b
Inputs start at X0 Outputs start at YO

www.automationdirect.com/dl405

Manual addressing

The D4-440 and D4-450 CPUs allow you to manually assign
I/O addresses for any or all I/O slots on the local or expansion
bases. This feature is useful if you have a standard configuration
that you must sometimes change slightly to accommodate
special requests. It is also useful if you have to leave empty slots
in between I/O modules and you do not want an added module
to cause addressing problems. In automatic configuration, the
addresses are assigned on 8-point boundaries. Manual config-
uration assumes that all modules are at least 16 points, so you
can only assign addresses that are a multiple of 20 (octal). This
does not mean you can only use 16, 32, or 64-point modules
with manual configuration. You can use 8-point modules, but 16
addresses will be assigned and 8 are unused.

Remote I/O addressing

Remote I/O is very flexible when it comes to I/O addressing. For
example, you specify the starting addresses, number of fotal points, etc.
when you set up the system.

Manual addressing and choice of data
type designators

With Remote /O, you can choose the designator type that is
used for the addresses. For example, you could choose to map
the remote points into GX data types or GY data types or even
into control relays. This can be very helpful in those situations
where the local and expansion /O have consumed all of the X
inputs or Y outputs. You make these various choices when you
define the setup logic for the remote I/O.

Manually Assigned

Module Addresses
(@] el I I (S am
]
|:| x100| X0 | X20[Y100 Y20
X7l X17§ Xs7{ynz Y37
(o]
| b

New modules do not lause conflicts

8 point. muluKlilInnnsume 16 points
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Check the Power Budget

; This logo is placed next to 1/O modules ;
Verify your power budget 0 500 0 by e ZIPLink commee. CAICUIALING yoOUr power

rGQUirementS tion systems. See the I/O module specifi-  USaQge

Your 1/O configuration choice can be  cations at the end of this section. The following example shows how to

affected by the power requirements of the calculate the power budget for the DL405
I/O modules you choose. When deter- system. The example is constructed around
mining the types and quantity of 1/O a single 8-slot base using the devices
modules you will be using, it is important shown. It is recommended you construct a

fo remember there is a limited amount of similar table for each base in your system.
power available from the power supply.

The chart on the opposite page indicates

the power supplied and used by each Base Number . External 24 VDC
Device Type 51DC (mA
DL405 device. The adjacent chart shows 0 yp () Power (mA)
an example of how to calculate the power CURRENT SUPPLIED
used by your particular system. These two . .
charts should make it easy for you to CPU/Expansion Unit D4-440 CPU 3700 400
determine if the devices you have chosen /Remote Slave
fit within the power budget of your system CURRENT REQUIRED
configuration.
SLOT O D4-16ND2 +150 +0
If the I/O you have chosen exceeds the
maximum power available from the power SLot 1 DA-16ND2 +150 +0
supply, you can resolve the problem by SLOT2 F4-04DA +120 +100
shifting some of the modules to an expan- SLOT 3 D4-08ND3S +100 40
sion base or remote 1/O base (if you are SLOT 4 DA-08ND3S a0 0
using remote |/O).
Warning: It is extremely important to calculate the SLOT 5 D4-16TD2 +100 +0
power budget correctly. If you exceed the power budg- SLOT 6 D4-16TD2 +100 10
et, the system may operate in an unpredictable man-
ner which may result in a risk of personal injury or SLOT 7 D4-16TR +1000 +0
equipment damage.
e ’ OTHER

. BASE D4-08B +80 +0

Use ZIPLinks to reduce Handheld Programme D4-HPP 320 0
. rogri r - + +
power reqUIrementS . .
Maximum Current Required 2820 100
If your application requires a lot of relay — -
outputs, consider using the ZipLink AC or Remaining Current Available 3700-2820=830 | 400-100=300
DC relay output modules. These modules 1. Using a chart similar to the 3one above, fill in column 2.
can switch high current (104 loads 2 Ui et e ppste i o e o el b s dois ol ) Byl o e o
without putting a load on your base power as the Base and the Handheld programmer, which also have power requirements, but do not plug directly into the base.
8 3. Add the current used by the system devices (columns 3 and 4) starting with Slot 0 and put the total in the row labeled “maximum current
budget. Refer to page 6-57 for more infor- required” (Row E).
N 4. Subtract the row labeled "Maximum current required” (Row E), from the row labeled "Current Supplied” (Row B). Place the difference in the row

mation. labeled "Remaining Current Available” (Row F).

5. If "Maximum Current Required” is greater than “Current Supplied” in either column 3 or 4, the power budget will be exceeded. It will be unsafe to
use this configuration and you will need to restructure your I/O configuration. Note the auxiliary 24 VDC power supply does not need to supply all
the external power. If you need more than the 400mA supplied, you can add an external 24VDC power supply. This will help keep you within your
power budget for external power.

DL405 CPU power supply specifications and power requirements

Specification AC Powered Units 24 VDG Powered Units 125 VDC Powered Units

D4-450, D4-440, D4-430, D4-450DC-1, D4—440DC—1, . D4-450DC-2

Part Numbers D4-EX (expansion base unit), D4-EXDC (expansion base untt), D4-440DC-2
D4-RS (remate slave unit) D4-RSDC (remote slave unit)

Voltage Withstand (dielectric) 1 minute @ 1,500 VAC between primary, secondary, field ground, and run relay

Insulation Resistance >10MQ at 500VDC

it Votae g SR D BRea,  [aamE,

Maximum Inrush Current 20A 20A 20A

Maximum Power 50 VA /W 30w

Volume 13
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Power Requirements

Power Supplied

CPUs/Remote Units/ |5 VDC Current 24V Aux Power CPUs/Remote 5V Current Supplied |24VAux. Power
Expansion Units Supplied in mA Supplied in mA Units/Expansion Units | in mA Supplied in mA
D4-430 CPU 3700 400 D4-EX 4000 400
D4-440 CPU 3700 400 D4-EXDC 4000 NONE
D4-440DC-1 CPU 3700 NONE D4-EXDC-2 3700 NONE
D4-440DC-2 CPU 3700 NONE D4-RS 3700 400
D4-450 CPU 3100 400 D4-RSDC 3700 NONE
D4-450DC-1 CPU 3100 NONE H4-EBC 3470 400
D4-450DC-2 CPU 3100 NONE H4-EBC-F 3300 400
Power GConsumed
Power-consuming |5V Current External 24VD Power-consuming 5V Current External 24VDC
Device Consumed Current Required Device Consumed Current Required
1/0 Bases Analog Modules (continued)
D4-04B-1 80 NONE F4-16AD-1 7 1
D4-068-1 a0 NONE FiioAD-2 7 o0
D4-08B-1 80 NONE F4-04DA-1 70 75+20per circuit
F4-04DA-2 90 90
F4-04DAS-1 60 60 per circuit
F4-04DAS-2 60 60 per circuit
DC Input Modules F4-08DA-1 90 100+20 per circuit
F4-08DA-2 80 150
F4-16DA-1 90 100+20 per circuit
F4-16DA-2 25 max.
D4-08ND3S 100 NONE e o o
D4-16ND2 150 NONE F4-08THM-n 120 50
D4-16ND2F 150 NONE F4-08THM 110 60
D4-32ND3-1 150 NONE
D4-32ND3-2 150 NONE
D4-64ND2 300 max. NONE
Remote 1/0
AC Input Modules
H4-ERM 320 NONE
D4-08NA 100 NONE H4-ERM-F 450 NONE
D4-16NA 150 NONE D4-RM 300 NONE
AC/DC Input Modules
D4-16NE3 150 NONE Communications and Networking
F4-08NE3S 90 NONE
DC Output Modules H4-ECOM100 300 NONE
H4-ECOM 530 NONE
D4-08TD1 150 35 H4-ECOM-F 670 NONE
F4-08TD1S 295 NONE D4-DCM 500 NONE
D4-16TD1 200 125 F4-MAS-MB 235 NONE
D4-16TD2 400 NONE FA-UNICON NONE 65
D4-32TD1 250 140
D4-32TD1-1 250 140 (15V)
D4-32TD2 350 120 (4A max CoProcessors
including loads)
D4-64TD1 800 NONE
F4-CP128-1 305 NONE
AC Output Modules
D4-08TA 250 NONE Specialty Modules
D4-16TA 450 NONE
H4-CTRIO 400 NONE
Relay Output Modules D4-INT 100 NONE
D4-HSC 300 NONE
D4-08TR 550 NONE F4-16PID 160 NONE
F4-08TRS-1 575 NONE F4-8MPI 205 170
F4-08TRS 575 NONE D4-16SIM 150 NONE
D4-16TR 1000 NONE F4-4LTC 280 75
Analog Modules Programming
D4-HPP-1 (Handheld Prog.) \320 NONE
F4-04AD 85 100 Operator Interface
F4-04ADS 210 120 DV-1000 150 NONE
F4-08AD 75 90
C-more Micro-Graphic 210 NONE
Volume 13
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Dimensions and Installation

Local base expansion wunit, includes
110/220 VAC power supply, requires
local I/O expansion cable D4-EXCBL-1 or
D4-EXCBL-2lt is important to understand
the installation requirements for your
DL405 system. This will help ensure that
the DL405 products operate within their
environmental and electrical limits.

Plan for safety

This catalog should never be used as a
replacement for the user manual. The user
manual, D4-USER-M, contains important
safety information that must be followed.
The system installation should comply with
all appropriate electrical codes and stan-

dards.

Base dimensions
and mounting
orientation

Use the diagrams to the right to make sure
the DL405 system can be installed in your
application. To ensure proper airflow for
cooling purposes, DL405 bases must be
mounted horizontally. It is important to
check these dimensions against the condi-
tions required for your application. For
example, it is recommended that you leave
2" depth for ease of access and cable
clearance. However, your distance may be
greater or less. Also, check the installation
guidelines for the recommended cabinet
clearances.

DLA05 hase
< A
| N
I~ C |
E OL UT
5.9 D 169"
150mm E 119mm
|:| 5
L 0 e &
~ B
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M OK

With 32-pt. or 64-pt. solder 6.375"
N 162mm _‘|
With-32 pt. or 64-pt, ribbon 5.5”
oo |‘_1 40mm_~|
pd With programming or 01 cable |‘_1 45(ji1m _‘|
Airflow With 8 or 16 1/0
- D
— 4.375”
With 8 or 16 1/0 l‘_lﬂmm
(-1 [e-]
Specification Rating

Storage Temperature

-4°F - 158°F (-20°C to 70°C)

Ambient Operating Temperature

32°F - 140°F (0° to 60°C)

Ambient Humidity 30% - 95% relative humidity (non-condensing)
Vibration Resistance MIL STD 810C, Method514.2
Shock Resistance MIL STD810C, Method516.2
Noise Immunity NEMA(ICS3-304)
Atmosphere No corrosive gases
See
the Enclosures section
of this catalog for an enclo-
sure that may be suitable for
your application
Panel Ground Braid

\ Copper%ugs

\V \Mpanel or
Star Washers Single Point

Note: there is a minimum of 2" (50mm) clearance required
between the panel door or any devices mounted in the panel

Ground door and the nearest DL405 component.

Base Price A B (H
D4-04B-1 |<--> 1153" 293mm 10.82" 275mm 10.50" 267mm
D4-06B-1 <> 14.44" 367mm 13.74" 349mm 13.42" 341mm
D4-08B-1 <> 17.36" 441mm 16.65" 423m 16.32" 423mm

1-800-633-0405




Base Configurations

Four, six, and
eight-slot bases

The DL405 product family offers four, six,
and eight-slot I/O bases.

Expansion units

The expansion units are only necessary
when you want o use local expansion.
They are installed in the CPU slot of the
expansion bases. They appear very
similar to CPUs, but they only contain a
power supply. One of the most often
asked questions for the DL405 family is,
“Does the CPU consume an 1/O slote”
The answer is no. The CPU has a special
slot in the base and does not consume
any of the available 1/O slots. The same
is true for Expansion Units.

« D4-EX 110/220 VAC power supply

- D4-EXDC 24 VDC power supply

« D4-EXDC-2 125 VDC power supply
and the Remote Slave Units

- D4-RS 110/220 VAC power supply

An expansion cable is required to connect
each of the expansion bases to the CPU
base

« D4-EXCBL-1 3.08 ft (Im) cable
« D4-EXCBL-2 1.54 ft (0.5m) cable

D4-450 and —1 bases

In the past, a DL405 system has been
limited fo only accepting specialty
modules in the local CPU base. The -1
bases must be used with the D4-450 CPU
to remove this limitation. The part
numbers for the bases are D4-04B-1,
D4-06B-1, and D4-08B-1. (Note: you
cannot simply add a -1 base to an
existing system fo gain specialty modules
in expansion bases. Instead, you must
replace the CPU  base and all other
expansion bases as well.) You can add
the —1 bases in an older system, but they
are subject to the limitations of the
regular bases.

4-slot hase 6-slot hase
i - i T
ﬂ CPU ﬂ CPU
o o
CPU, Expansion Unit, or 1/0 Slot
Remote Slave Slot
8-Slot hase Base Expansion Cable
. — 1.6ft. (.5m)
Expansion o I-— 3.3 ft. (1m) —“I
Connectors
ﬂ CPU
o
Specialty modules in expansion bases
No! Must use No! Both hases must be Yes! Uses D4-450
D4-450 CPU “1” type and “1” hases.
O _ O - O _
4()3,0 U L 450 |4
440
D4-04B D4-04B-1
|
[
/o 1B /o4
Specialty Specialty Specialty
module module module
Part Description Price
Local base expansion unit, includes 110/220 VAG power supply,
D4-EX requires local Ff/O expansion cable D4-EXCBL-1 or%4-EXC£E—§ <>
Local base expansion unit, includes 24 VDC power supply, requires
D4-EXDC Tocal 110 expansion cable DA-EXCBL or DAEXCaLD ™ o7 <>
Local base expansion unit, includes 125 VDC power supply, requires
D4-EXDC-2 local 1/0 exparr)lsion cable D4-EXCBL-1 or D4- XCBL—2ppy ‘ <
Serial remote 1/0 slave unit (used with D4-RM). includes 110/220 VAC
D4-RS power supply, Uses shielded(twisled pair (24 AWG minimum) <
D4-EXCBL-1 Base expansion cable, 3.08 ft. (1m) <>
D4-EXCBL-2 Base expansion cable, 1.54 ft. (0.5m) <>
Volume 13
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Serial Data Communications Module

Extra communications
port

Data . . All DL405 CPUs offer at least two built-in
Commun|cat|ons communication ports. (The D4-450 even

has four ports.) However, if even more
MOdUle communication ports are needed, addi-

D4-DCM <---> tional Data Communication Modules can
be added. As an extra communication
port, the DCM has specifications identical
to port 1 on the DL405 CPUs. Whatever
can be connected to port 1 of the DL405
CPU can be connected to the DCM, just

make sure the device has a DL405
compatible driver. This allows additional

connections of devices, such as operator
interfaces, personal computers, etc. Since
the DCM does not require any program-
ming, you can set the DCM communica-
tion parameters, connect the cables, and
start transferring data.

Overview

The DL405 Data Communication Module i
(DCM) is a general purpose communica-

tions interface for the DL405 family of DIP Switches for communications

PLCs. This module is primarily used for and Protocal Setup

three reasons:

- Extra general purpose communications port to
connect a personal computer, operator inter-

face, etc.
- Network interface to a DirectNET network Specifications
- Network interface to a Modbus network using -
the RTU protocol as slave. Module Type Intelligent
Modules per CPU 7 Maximum, any slot in CPU Base
ST RS232C/422, DirecNET, SIMATIC®TI405™, or Modbus (slave only) RTU protocol.
W: Communications Baud rate selectable from 300 to 38.4K baud. Odd or no (parity. HEX or ASCII mode
A
DAEXVC@OMM%EEM'ON Recommended Cable Belden 9729 or equivalent (for R3422)
ok b Field Wiring Connector 25 Pin D-shell connector
N Internal Power . !
ulie/ Consumption 500mA maximum at 5VDC, (supplied by base power supply)
ON LINE N
e Operating Environment | 0°C to 60°C (32°F to 140°F), 5% o 95% humidily (non-condensing)
OFF LINE 1
Manufacturer Koyo Electronics

=N

A (@)
=N —Address .

S Selection DCM as auxiliary port
232C/422) SWIll:h
O
5 __2' Connect the DCM to our
° ‘_V MDM-TEL serial modem. See
o %) the Communication Products
o section of this catalog for
° details on the modem.
O
R$232C/RS422
Communication Port

Volume 13
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Serial Data Communications Module

DirectNET network
interface

The DCM can be used as a network infer-
face for applications requiring data to be
shared between PLCs, or between PLCs
and an intelligent device such as a host
computer. The DCM connects easily to
DirectNET. This network allows you to
upload or download virtually any type of
system data including timer/counter data,
I/O information, and V-memory informa-
tion from any of our PLCs or compatible
PLC. The DCM allows the DL405 PLC to
function as a master or a slave of

DirectNET.

Network Master - The DCM allows the
DL405 to serve as a master of a
DirectNET Network. The DCM takes
communication requests issued from the
PLC program (the network part of the
program can be very simple, as few as
seven words) and automatically converts
these requests into network commands to
read data from or write data to another
PLC on the network. This capability also
allows a peer to peer configuration of two
DL405 systems with DCMs. For other
options, consider the H4-ECOM and
H4-ECOM100 modules.

Network Slave - All DL405 CPUs have a
built-in network slave port. If this port is
occupied, a DCM can be added to
provide an additional network slave port.
In this case, the DCM 'listens" to the
network for any messages containing the
DCM'’s address. The DCM deciphers the
network commands, carries out the
request to read or write data, and sends
confirmation and/or information to the
master station. Since the DCM does not
require any programming, you can set the
DCM  communication  parameters,
connect the cables and start transferring
data.

Master/slave Network ®

DL405

DCM as master

==
=T

(e}
—

]‘E I EIE) 0
=lalala DCM slave

D2-260 slave o

I S -

——
==

|

0

— DL405 CPU
D3-350 slave (hottom port)
Peer network
0 0
O O
9 8 8 9 i
o] o] o]
|:| © ® |:| ©
(o ) (o )
DCM as maste CM as slave
Modbus master
Modbus network using
RTU protocol
In a slave station...
Network o | responds to network requests Network
Slave Slave
|
DL405 slave with DCM
Modbus interface
The DCM can be used as a slave station
interface to connect your DL405 system to
the Modbus network using the Modbus
RTU protocol. The host system must be
capable of issuing the Modbus
commands fo read or write the appro-
priate data.
Volume 13
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Ethernet Communication Modules

Ethernet
Communications
Module

H4-ECOM <--->

H4-ECOM100 <--->
H4-ECOM-F

<--->

Overview

Ethernet Communications Modules offer
features such as:
« High-speed peer-to-peer networking
of PLCs

« Fast updates with DirectSOFT
Programming Software

« High-performance access for Human
Machine Interface (HMI), ERP, MES or
other Windows-based software

« Industry standard ModbusTCP/IP
Client/Server Protocol (H4-ECOM100)

- Free SDK for custom drivers
« Easy setup

The Ethernet Communication (ECOM)
Modules support high-speed peer-to-peer
networking of PLCs. No longer are you
forced to designate a single PLC to be the
network master. Any PLC can initiate
communications with any other PLC. Link
your PLCs with PCs using industry standard
Modbus TCP/IP  protocol connected
through standard cables, hubs, and
repeaters. Or, use our KEPDirect 1/O
Server to link to your favorite HMI/SCADA,
data historian, MES or ERP software to
DirectLlOGIC PLCs. Our LookoutDirect
HMI and our DataWorx data collection
software  includle ECOM  drivers.
DirectSOFT Programming Software can be
used to monitor or update the program in
any DirectLlOGIC PLC on the network.

Volume 13
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Simple connections

Use Category 5 UTP cables or 62.5/125
ST-style fiber optic cables depending on
the requirements of your application.
Inexpensive UTP cables can be run up to
100 meters between nodes, and fiber
optic cables can be run up to 2,000
meters. Fiber optic cables virtually elimi-
nate electrical noise problems. Use
repeaters to extend distances and expand
the number of nodes.

Our HA-TADP (10/100Base-T) PC network
adapter card is compatible with the
ECOM modules. See the

Communications Products section in this
catalog for information on the adapter
card.

Specifications H4-ECOM

ECOM starter kit
<--->
The H4-ECOM-START gives you every-

thing you need to make your first Ethernet
network simple to build. It contains an
H4-ECOM module and instruction
manual, a network adapter card (PCl) for
your PC, a crossover cable, and a
Software Product Showcase Demo CD.
The CD contains demo versions of our
software products that support the ECOM
Modules. See the Software Products
section in this catalog for information on
the available software packages.

H4-ECOM100 H4-ECOM-F

Communications 10Base-T Ethernet 10/100Base-T Ethernet 10Base-FL Ethernet
Data Transfer Rate 10Mbps max. 100Mbps max. 10Mbps max.
Link Distance 100 meters (328 ft) 100 meters (328 ft) 2,000 meters (6,560 ft)
Ethernet Port RJ45 RJ45 ST-style fiber optic
TCP/IP, IPX, MODBUS TCP/IP,

Ethernet Protocols TCP/IP, IPX DHCP, HTML configuration TCP/IP, IPX
Power Consumption  |530mA @ 5VDC 300mA @ 5VDC 670mA @ 5VDC
Manufacturer Host Autornation Products, L.L.C.

H4-ECOM100

The

H4-ECOM100 supports the
Industry Standard Modbus TCP/IP
Client/Server Protocol

H4-ECOM100 /IBox
communications
instructions

Over 25 communications [Box instructions
are available  when  using  the
H4-ECOM100 with a DL450 PLC and
DirectSOFT5  programming  software.
These easy-to-use instructions allow you
fo:

- Enable/disable module DHCP

- Read/write module IP, Gateway and
Subnet Mask addresses

« Read/write module ID, Name and
Description

- Send E-mail messages

- Read/Write PLC memory to networked
Hx-ECOM100 modules

- Read/Write PLC memory to networked
Hx-ECOM(-F) modules

See the following page for example
communications [Box instructions.

1-800-633-0405



Ethernet Communication Modules

Modbus TCP/IP support

The H4-ECOM100 supports the industry
standard Modbus TCP/IP Client/Server
protocol in addition to the standard IP
and IPX protocols. This allows the DL405
PLC with an H4-ECOM100 module to
serve as a client (master) or as a server
(slave) on a Modbus TCP/IP Ethernet
network. The H4-ECOM100 can actively
issue Modbus commands to other nodes
or devices on the Modbus TCP/IP
network or simply respond to connected

Modbus TCP/IP clients.

PLC-to-PLC
communications
PLC-to-PLC or PLC to a Modbus TCP/IP

device communications can be accom-
plished using standard Read from Network
(RX) and Write to Network (WX) instructions
(DL430/440/450, all H4 series ECOMs
and all DirectSOFT versions). If you're using
our DirectSOFT5 programming software, a
DL450 PLC and an H4-ECOM100, you can
use fill-in-the-blank [Box instructions to
simplify your communications programming.
The  H4-ECOMI100  supports  the
ECOM100 Configuration IBox for use with
the ECRX and ECWX IBox instructions to
read/write o other ECOM(100)s. All H4
series ECOM modules support the NETCFG
Configuration [Box for use with the NETRX
and NETWX IBox instructions fo read/write fo
other ECOM  modules (remember
DL450/DSOFT5 required). The communi-
cations IBox instructions execute with built-in
interlocking to greatly simplify communica-
tions programming.

Choose your slot

The ECOM modules plug into any I/O slot
of any local DL405 I/O base. The module
maintains identification data, descriptive
information, and communication parame-
ters for PLC-to-PLC communications in flash
memory. Disconnect power before installing
or removing any PLC module.

www.automationdirect.com/dl405

MODBUS TCP/IP Client

Modbus TCP/IP communications architecture

MODBUS TCP/IP Client

-

Y

N

9
W&

=

H4-ECOM100

ECOM100 Configuration /Box

=) &
ECOMI00 Config

ECOM100 1B-710
ECOMI00 # K0 *
Slat K1 *
Status
Workspace w400 *
Msg Buffer (55 WORDs) V400 *

ECOM100 Read Network /Box
SRR @
ECOM100 R Metwork Read
ECRX 1B-T40

ECOMI00 #
Workspace Waon *
Slave ID
Fram Slave Element (Src)
Mumber Of Bytes kA *
To Master Element {Desty  |TAD *
Success
Errar co *

H4-ECOM100 has

e-mail capability!

The H4-ECOM100 Send EMail

(ECEMAIL) IBox instruction will allow the
module to behave as an e-mail client and
send an SMTP request to your SMTP
Server to send a specified e-mail message
to the e-mail addresses in the IBox’s To:
field. The Body: field allows you to embed
real-time data in your e-mail message.
The DL450 CPU and DirectSOFT5 are
required to use the IBox instructions.

g

MODBUS TCP/IP
Server

MODBUS TCP/IP
Client/Server

MODBUS TCP/IP
Server

H4-ECOM100

NetEdit3 software

NetEdit3 Software ships free with the
ECOM User Manual. Use NetEdit3 to
configure the ECOM modules for your
network. Flexible addressing allows
you to use your choice of protocols
and identifying methods. Assign each
module a number or a name or both.
You don't have to use an IP address,
but you can if it's necessary for your
network. NetEdit3 uses two protocols
for PC-to-PLC communications: IPX

and TCP/IP The NetEdit3 screen
displays all identifiers and trou-
bleshooting information for each

module on the network. You can use
NetEdit3 to adjust parameters for PLC-
to-PLC communications by clicking on
Advanced Settings. The network identi-
fiers can also be changed from
DirectSOFT Programming Software.

ECOM100 Send EMail /Box
==l 5]
ECOM100 Send EMail

ECEMAIL 1B-711
ECOM100# k0 *
Workspace w400 *
Success
Errar 1 *
Error Code Y400 *

To [steve@woriccom

Subject [Machine Offline

Body

"Machine # w501 0:8 "went offline at*
_time:24 "on" _date:us

Programmable Controllers
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Serial Remote 1/0 Master/Slave Modules

Remote 1/0

Master Module
D4-RM <--->

Remote 1/0

Slave Module

D4-RS
D4-RSDC

<--->
<--->

Overview

The DL405 offers full-size remote 1/O. The
goal of remote I/O is to reduce wiring costs
by allowing 1/O points to be located near
the devices they are controlling. The chart at
the bottom of this page shows the capacity
for each CPU. The D4-450 has the D4-RM
functionality built into the 25-pin port directly
on the CPU. However, you can also choose
to use the D4-RM discussed here. Here's
how it works: A special module called the
Remote Master is placed in the CPU base.
This Master module controls up to seven
Remote Slaves. The Remote Slaves are
connected to the Master in a daisy-chain
manner over a twisted pair communication
cable (maximum length of 3,300 feet or
1,000m). Each Remote Slave aftaches to a
DL405 base (any size). Standard DL405
modules populate the remote bases.
Volume 13
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Remote master

3,300 ft

Remote slaves

(1,000 m)
Max.

Maximum of seven
remote hases per

P channel

N A

Remote master

e

You can assign normal input and output
addresses to the remote points, or you can
assign special remote I/O addresses. The
Remote Master sends the remote 1/O infor-
mation to the CPU. The communication
between the Remote Master and the CPU is
asynchronous to the CPU scan. For this
reason, remote /O applications should be

Remote slave

-
D4-AS 110220

Diectd5RS =

Kayo oo

©

Gl
limited to those that do not require the
remote 1/O points to be updated with every

CPU scan.

D4-450 D4-440 D4-430

Maximum number of remote masters supported 3 2 2
Maximum 1/0 points supported 1536 1024 512
Maximum 1/0 points supported per channel 512 512 512
Maximum number of remote 1/0 bases per channel 7 7 7

*max. of 2 D4-RM, 1 channel is via 25-pin CPU port

1-800-633-0405



Serial Remote 1/0 Master/Slave Modules

Remote Master

T

N REMOTE /O MASTER

PWR [J [CJRUN
pDIAG & B pAR
o [ CJLINK
MSTRED &3
D4-RM

Remote
r—  Channel
Connector

L
I

L
I

5
RUN ‘% — Run relay

30VDC 1A
CLASS2

Remote Master Specifications

Module Type Intelligent device
Number of Masters | wo maximum for D4-430 and
D4-440
per CPU Three maximum for D4-450
%Z'#gj Slaves Seven slaves per channel
Communication to | RS485 via twisted pair with
Slaves shield @ 38.4K baud
ggg%n mended Belden 9841 or equivalent
Transmission ;
Distance 3,300 ft. maximum
Terminal Type Fixed
i 0°C to 60°C (32°F to 140°F),

g”".’ ating ; L G 32t 10 140°F)

nvironmen (non-condensing)
Internal Power ,
Consumption 300 mA maximum
Manufacturer Koyo Electronics

Remote Slave

D4-RS 110/220VAC REMOTE I/O

ARH05RS

PWR B B 1/O
RUN &3 O PAR
DIAGE B3 LINK

Run relay —

24 VDG auxiliary
Power ]

Logic ground  —

Chassis ground —

AC power —

110220
voltage  —
select

Remote Slave Specifications

30vDC 1A
250VAC 1A
50/60Hz

RUN ‘
pl

r
24VDC OUT
0.4

G 7 —
s &

sz b
170-264VAC

50
5060Hz L

SHOAT

85132
VAG

oPEN
170264
VAC

5
DR D DD DD D|®|D

©

UNIT
ADRS|

()

DDD D@

0

Remote Channel Connector

Maximum Slave Points  |2]2 for D4-430
1024 for D4-440

per CPU 1536 for D4-450
I/Ot m?dul_e? inT?]Iave bases do not ?utl?gwaticatl ly %ons%me an tstatﬂdard iné)ut atfn|</j0
output points. They consume remote 1/0 points at a rate equal to the number o

I/0 Addresses Used po{ﬁts IR0 bash, HOWEve:, you can ChO0SE to Use Standard 10 adressis as an
option.

Terminal Type Fixed

Operating Environment | 0°C to 60°C (32°F to 140°F), 5% to 95% humnidity (non-condensing)

Power Required PAGRAG (475)

Manufacturer Koyo Electronics

www.automationdirect.com/dl405
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Ethernet Remote I/O Master Modules

Ethernet
Remote 1/0

Master Module
H4-ERM <-==>

H4-ERM-F <--->

Ethernet
remote |/O master

The Ethernet Remote Master H4-ERM (-F)
connects DL430, DL440 and DL450 CPU
systems to Ethernet Base Controller (EBC)
slave 1/O over a high-speed Ethernet link.

Need a lot of I/0?

Each ERM module can support up to 16
DL205 EBC systems (H2-EBC), 16
Terminator 1/O EBC systems (T1H-EBC),
or 16 fully expanded DL405 EBC systems
(H4-EBC). See the next page for more
information. Of course, combinations are
fine, too. The ERM also supports Edrives.
See the Drives section for details.

Note: Applications requiring an extremely large number of
T1H-EBC analog I/0 or H4-EBC 16-channel analog /0 could
exceed the buffer capacity of a single H4-ERM module. In
these cases, an additional H4-ERM may be required.

Simple connections

The ERM connects to your control network
using Category 5 UTP cables for cable
runs up to 100 meters. Use repeaters to
extend distances and expand the number
of nodes. Our fiber optic version uses
industry standard 62.5/125 ST-style fiber
optic cables and can be run up to 2,000
meters.

The CPU, ERM and EBC slave modules
work together to update the remote I/O
points. These three scan cycles are occur-
ring at the same time, but asynchronously.
It is recommended that critical 1/O points
that must be monitored every scan be
placed in the CPU base.

Networking ERMs with other
Ethernet devices

It is required that a dedicated Ethernet
remote /O network be used for the ERM
and its slaves. While Ethernet networks can
handle a very large number of data trans-
actions, and normally handle them very
quickly, heavy Ethernet traffic can
adversely affect the reliability of the slave
I/O and the speed of the I/O network.
Keep ERM networks, multiple ERM
networks and ECOM/office networks
isolated from one another.

E-SWO05U Ethernet Switch.
See the Communications
Products section for details.

Software configuration

ERM Workbench is a software utility that
must be used to configure the ERM and its
remote Ethernet slaves. ERM workbench
supports two methods of configuring the
ERM 1/O network:

« ERM Workbench PLC Wizard - greatly sim-

plifies the configuration procedure when
a PLC is used as the CPU interface.

- ERM Workbench - configures the 1/0 net-
work whether the CPU interface is a PLC or
WinPLC, and allows access to all ERM I/O
network parameters.

ERM Workbench Software

u S
i e e e

N as Wl B a Y

et | HUERN Imereamwe| WEDRIZINDZ 112 e |
L A
RENu | Bussr

e
..... .

ch it
v N RN

s 00z s s e

Poaty Mool A | mores | e

Specifications H4-ERM H4-ERM-F
e 10BaseT 10BaseFL

Communications Ethernet Ethernet
Data Transfer Rate 10Mbps

; ; 100 meters 2K meters
Link Distance (32810 (6560 1)
Ethernet Port Ris | STotwefier
Ethernet Protocols TCP/IP, IPX
Power 320mA
Manufacturer Host Automation Products, L.L.C.

PC running ERM Workbench to
configure the ERM network. PC
may be removed once the ERM
and its slaves are configured.

H4-ERM

_ H2-EBC system

H4-EBC system

T1H-EBC system

GS2 AC drives
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Ethernet Base Controller Modules

Ethernet
Base Controller
Module

H4-EBC <--=>

H4-EBC-F <--->

Use EBCs for PC-based
control and for H4-ERM
remote I/O slaves

The H4-EBC and H4-EBC-F Ethernet
Base Controller modules provide a high-
Ethernet link

between your PC-based control system or
H4-ERM Ethernet remote 1/O system and

performance, low-cost

DL405 1/O. The H4-EBC module
supports industry standard 10Base-T
Ethernet communications, and the

H4-EBC-F module supports 10Base-FL
(fiber optic) Ethernet standards. Both
modules offer 10Mbps transfer rates
between your PC application and your
DL405 1/O base. The EBC modules are
compatible with TCP/IP and IPX protocols
for flexible PC communications. Four
addressing schemes make it easy to iden-
tify the module on the network using the
method that works best for you. EBCs

also offer:
« Virtually unlimited number of 1/0 points

« 1/O updates on dedicated networks

« Use off-the-shelf networking components
to connect to your existing network

« Fast 1/0 updates (<1ms per base possi-
ble based on 10)

- On-board serial port for operator
interface, etc. when used with a PC-based
program like Think and Do Live. (serial
port not supported when used with the
Hx-ERM module).

Specifications H4-EBC H4-EBC-F
Communications 10Base-T Ethernet 10Base-FL Ethemet
Data Transfer Rate 10Mbps 10Mbps
Link Distance 100 meters (328 ft) 2,000 meters (6,560 ft)
Ethernet Port RJ45 ST-style fiber optic
Ethernet Protocols TCP/IP, IPX TCP/IP, IPX
Serial Port RJ12, K-sequence, ASCII IN/OUT RJ12, K-sequence, ASCII IN/OUT
Power Supplied 3470mA @ 5VDC 3300mA @ 5VDC
PP 400mA @ 24VDC 400mA @ 24VDC
Manufacturer Host Automnation Products, L.L.C. Host Autornation Products, L.L.C.
H4-EBC H4-EBC-F
i H4-EBC 110220VAC Direct RS O oo
DIESAHEERC IE R [—W—Mﬂc S
© e ©
D|
[®
oIl @ ST hayonet for
N 10BaseFL
Y ET I z )
] @
@
— I
/ N — '

RJ45 port for 10BaseT

RJ12 serial port

discrete and analog I/O modules. The

Easy to use,
reliable and fast

The H4-EBC(-F) module plugs into the
CPU slot of any DL405 I/O base. The
10Base-T or 10Base-FL port can be
networked using commercially available
cabling, hubs, and repeaters. The
H4-EBC(-F) module supports all DL405

H4-EBC module also supports the
H4-CTRIO and D4-HSC, but no other

intelligent modules are supported.

The H4-EBC(-F) supports up to three expansion hases.

405E8C |

e E g
Wl &)

405EX

G & & o

www.automationdirect.com/dl405

Programmable Controllers
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Ethernet Base Controller Modules

Off-the-shelf solutions

You can purchase PC-based control soft-
ware that is ready to use with the
H4-EBC(-F) module. PC-based control
packages are equipped with compatible
I/O device drivers, program development
tools, and run-time environments. See
the PC-based Control Products section
for a integrated PC-based Control solu-
tion to make your PC into an industrial
controller.

Software developers

For programmers developing custom
drivers for our 1/O, we offer a free
Ethernet Software Development Kit (SDK).
The SDK provides a simplified API for see]
interfacing with the H4-EBC(-F). The soft- E-SW05-U IQ“ I
ware interface libraries are provided for Ethemat Switch :

WIN32, WIN16, and DOS operating
systems. The source code is available to
developers under a non-disclosure
agreement. Visit the technical support link Vendor Product Web Address

The following vendors have PC-based Control products ready to control our I/0, or they have compatible
products to be released in the future.

at our Web site for more information. AUTOMATIONDIRECT KEPDirect EBC I/O Server www.automationdirect.com
Phoenix Contact Think & Do Live! www.phoenixcon.com/software
KEPware KEPServerEX www.kepware.com
Wonderware InControl www.wonderware.com

READ /0O

int HEIReadlO
(
HEIDevice *pDevice,
Byte *pBuffer,
WORD BuffSize

);
WRITING 1/O

int HEIWritelO
(
HEIDevice *pDevice,
BYTE *pData,
WORD SizeofData,
BYTE *pReturnData,
WORD *pSizeofReturnData
);
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Ethernet Remote 1/0 Kits

Ethernet
Remote 1/0 Kits

T14-ERKIT-x

Overview

The DL405 PLC Ethernet Remote 1/O
system is available at prices that are better
than many Serial (master/slave) Remote
I/O combinations. This means you can
make the switch from Serial PLC Remote
I/O to Ethernet Remote 1/O and gain all
the ease-of-use, diagnostics, and
performance of Ethernet connectivity, for
little or no additional installation cost.

Additionally, the Ethernet Remote 1/O kits
are offered at a considerable savings
when compared to purchasing the
Ethernet Remote Master (ERM) and Slaves
(EBC) separately.

The Ethernet Remote I/O kits are offered
to provide an easy way to choose the
Ethernet Remote 1/O products that best fit
your application.

Example of an Ethernet remote

1/0 system using a T14-ERKIT-2. CPU,
bases, 1/0 modules, Ethernet switch,
etc. are sold separately.

www.automationdirect.com/dl405

T14-ERKIT-x Ethernet Remote 1/O Kits

A T14-ERKIT-x Ethernet Remote I/O Kit includes one H4-ERM Ethernet Remote Master
module and up to “x” number of TTH-EBC Ethernet Base Controller modules by
adding -1, -2, -3, eftc. as the part number suffix. (See the table below.)
A T14-ERKIT-2 is shown below, which includes one H4-ERM and two T1H-EBC
modules. All other necessary hardware, including the CPU, I/O modules, bases,
cables and Ethernet hub (if required), is sold separately.

Example kit: T14-ERKIT-2 includes one H4-ERM and two T1H-EBCs.

°+

H4-ERM

T14-ERKIT-2 =

T1H-EBC

T1H-EBC

T14-ERKIT-x Ethernet Remote 1/0 Kits

Kit Number Kit Contents Price
T14-ERKIT-1 |1 H4-ERM + 1 T1H-EBC <>
T14-ERKIT-2 |1 H4-ERM +2 T1H-EBCs <>
T14-ERKIT-3 |1 H4-ERM + 3 T1H-EBCs <>
T14-ERKIT-4 |1 H4-ERM + 4 T1H-EBCs <>
T14-ERKIT-5 |1 H4-ERM +5 T1H-EBCs <>
T14-ERKIT-6 |1 H4-ERM + 6 T1H-EBCs <>
T14-ERKIT-7 |1 H4-ERM + 7 T1H-EBCs <>
T14-ERKIT-8 |1 H4-ERM + 8 T1H-EBCs <>
T14-ERKIT-9 |1 H4-ERM +9 T1H-EBCs <>
T14-ERKIT-10 |1 H4-ERM + 10 TIH-EBCs| <>

T1H-EBC system
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Modbus Network Master

Specifications

Modules per CPU Eight maximum, any slot in CPU base
M Od b U S RTU Ports 1S and 2, RS-232/422/485 selectable, maximum baud rate of 115.2K baud.
L L Note: Select port 1 or port 2 as the Modbus port (only one can be configured as
Network Master Fa-MAs-MB
Module

a Modbus port.) If port 2 is configured as the Modbus port, then port 1 can be
configured as a debug port.

Belden 9841 or equivalent (RS-485)

Recommended Cable

F4-MAS-MB <ame> Belden 9729 or equivalent (RS-422)

Power Required 235mA max at 5VDC (supplied by base power supply); 350mA for F4-MAS-MBR

Environment 0°C to 60°C (32°F to 140°F), 5% to 95% humidity (non-condensing)

Manufacturer FACTS Engineering

G o [
DL405 CPU with Modbus ] ]
Waster Module £ ] E Modbus Network using
‘ RTU protocol
Overview
Our Modbus Master module allows you to
Network slave Network slave Network slave

use a DL405 PLC as the network master
for a Modbus RTU network. The module
communicates with any network slave by
using high level Modbus commands.

Typical network slaves might include PLCs, drives, PC, etc

Easy setup
and operation

Module setup is accomplished by loading
values into special V-memory locations
inside the DL405 CPU. The data read or
written is also stored in the CPU’s
V-memory area, which makes it easily
accessible for use in control schemes. If
simplicity is your primary concern, you can
use the DL405 RX and WX instructions in
your ladder program to initiate read and
write requests. Minimal setup is required
with this option and it is especially useful
for event-triggered data exchanges. If you
have more complex data requirements,
you can use the Table Read/Write capa-
bility. By filling in a special block of the
CPU’s V-memory, you can specify a slave
address, starting data address, and
number of bytes to transfer. This option
requires more setup, but it is also more
useful if you need to constantly exchange
data with several slave stations.
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CoProcessor Modules

Basic
CoProcessor

Modules

F4-CP128-1 <--->

F4-CP128-T <--->

Overview

The FACTS CoProcessor Module inter-
faces the DirectlOGIC 405 family of
programmable controllers with bar code
readers, operator interface terminals,
instrumentation equipment, computers,
and other serial devices. The three ports
offer a range of communication inter-
faces and baud rates. Please consult the
port descriptions to see which module is
best suited for your needs.

CP128-T

Operator Interfaces

Features
« FACTS Extended BASIC and ABM

Commander for Window software makes
program development fast and simple.
Allows ONLINE, full-screen BASIC pro-
gram editing and the ability to save pro-
grams on disk (software on CD included
with each module)

- Non-volatile memory of up to 128K bytes
allows multiple program storage and
execution, DL405 register expansion, and
retentive data storage and retrieval

« 16 MHz or 26 MHz CoProcessor provides
fast program execution independent of
the DL#05 CPU scan

- Three buffered ports permit communica-
tion from module to three or more exter-
nal devices

- Programmable from either port for com-
plete serial port utilization without hav-
ing to switch cables

- A real-time clock/calendar maintains
time/date with battery backup when
power outages occur. Programmable
time-based BASIC interrupts to.005 of a
second

-Directly access up to 254 bytes of DL#05
CPU memory per scan. No supporting
ladder logic is required

+Floating point math solves complex for-
mulas to eight significant digits

«Options include a built-in 300/1200/2400
baud telephone modem

«Includes Modbus master/slave BASIC

examples and other application exam-
ples on CD

www.automationdirect.com/dl405

Built-in telephone modem

CoProcessor
applications

The CoProcessors are designed for use
with infelligent devices such as:
- Barcode readers

- Welders

- Board level controllers
- Serial printers

- Intelligent sensors

- Almost any device with an
RS-232/422/485 port

CoProcessors are also good solutions for
applications requiring large amounts of
complex math.
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CoProcessor Modules

Specifications

Module Type CoProcessor, intelligent
Modules per CPU Eight maximum, any slot in CPU base

L 256 character type-ahead input buffer on all ports. Ports are independently
Communication programmed by software. Seven or eight data bits, 1 or 2 stop bits, even,

odd or no parity. XON/XOFF software flow control and RTS/CTS handshake.

128K bytes of battery-backed RAM. 26MHz clock rate. Runs BASIC programs two to three times faster than 16MHz
F4-CP128-1 CoProcessors. Port 1, RS232C/422/485 selectable, maximum baud rate of 115.2K baud. Port 2, RS232C/422/485

selectable, maximum baud rate 57.6K baud. Port 3, RS232C, maximum baud rate of 19.2K baud. Port 3 is available
by using the RTS/CTS pins on Port 1. If you use these lines on Port 1, then Port 3 is not available.

128K bytes of battery-backed RAM, 16 MHz clock rate. Port 1, RS232C/422/485 selectable, maximum baud rate of
57.6K baud. Port 2, RS232C, maximum baud rate 9600 baud. An optional use for port 2 is a built-in full-duplex,
300/1200/2400 baud PSK/FSK, asynchronous telephone modem. The modem is Bell 212A/103 & CCITT V.22/V.21
F4-CP128-T compatible. Automatic dialer with call progress monitoring detects no dial tone, ring and busy. Automatically answer

calls. Can be used for remote data acquisition and diagnostics. Allows remote reprogramming of both BASIC
CoProcessor and DirectLOGIC 405 CPUs. Exceeds FCC part 68 hazard protection requirements. Port 3, RS232C,
maximum baud rate of 9600 baud. Port 3 is available by using the RTS/CTS pins on Port 1. If you use these lines on
Port 1, then Port 3 is not available.

Programming/documentation software for FACTS Engineering BASIC module.
Key features include:

© Runs under Windows 95/98/2000 or Windows NT 3.51 or later.

o Command Mode allows the user to program and debug with a
"Point and Click" or Command Line Interface.

ABM Commander for Windows (CD-ROM o Uses standard Windows applications for off-line edited (Notepad)
ineluded with module) and terminal emulation (Hyperterminal)
 Text Upload and Download BASIC programs

@ Binary Upload and Download BASIC programs
e Extensive help file contains full user manual information

© |ncludes Modbus master and Modbus slave BASIC programs and other
application examples

9 pin D-sub connectors for port 1 and port 2. Port 3 uses electrical connections from port 1. (F4-CP128-T uses an

Field Termination RJ12 phone jack located under the module)

F4-CP128-1 — 305mA maximum at 5VDC, (supplied by base power supply)

Power Consumption F4-CP128-T — 350mA maximum at 5VDC, (supplied by base power supply)
Operating Environment 0°C-60°C (32°F-140°F), 5% to 95% humidity (non-condensing)
Manufacturer FACTS Engineering
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16 Loop PID CoProcessor

16 Loop PID
CoProcessor Module

F4-16PID <--->

Overview

The F4-16PID is a Proportional Integral
Derivative (PID) CoProcessor designed to
execute up to 16 PID loops independent
of the DL405 CPU. Using the high-speed
Intelligent Bus Interface, the F4-16PID
reads the process variable and writes the
PID output directly into V-memory of the
DL405 CPU. Configure the module PID
loop using DirectSOFT Data View or
ladder logic.

PID output sent from CPU to
analog output module

Analog input or
thermocouple reads
PV and information

is stored in CPU

PID Coprocessor reads PV from CPU, performs
calculations, and sends output to CPU

Minimal ladder logic is required in the
CPU, therefore, the floating point math-
intensive  PID  calculations in  the
CoProcessor have little effect on the CPU
scan time. As a result, the CPU can
perform high-speed discrete control while
the CoProcessor performs high-speed
PID.

Operation

The process variable (PV) comes from an
input module, usually an analog input or
thermocouple. The user ladder logic
copies the input value to the Process
Variable location.

The PID module calculates the loop
output value and places it at the Output
location. The user can write this value to
an analog output channel, use it as a time
proportion for a discrete output, or send it
to the setpoint or another loop for
cascading loops.

All loop information is read from and
written to a user specified block of V-
memory. Each loop that is enabled
requires 32 V-memory locations. Since all
loop parameters are stored in V-memory,
any device capable of reading and writing
DL405 V-memory can be used to
configure, tune, and monitor loops.

www.automationdirect.com/dl405

Programmable Controllers

The information included in each loop’s
block of V-memory includes:
- Bit Mapped Mode Word

« Process Variable (PV)

- Setpoint (SP)

« Bias

« Output

- Bit Mapped Alarm word

- Sample Rate (.1t0999.9 sec. or min.)
- Gain

« Reset

- Rate

- PV Low Low Alarm

« PV Low Alarm

« PV High Alarm

« PV High High Alarm

« PV Yellow Deviation Limit
« PV Orange Deviation Limit
« Alarm Deadband

« Error Deadband Below SP
« Error Deadband Above SP
- Derivative Gain Limiting Coefficient
« Setpoint Low Limit

- Setpoint High Limit

« Maximum Output Clamp

« Minimum Output Clamp

Some variations of PID control are done

with supporting ladder logic. Examples

that are included in the PID manual are:
- Auto/Manual Mode Control

« Setpoint Ramp and Soak

- Alarm Word Decoding

- Time Proportioning Control Loops
« Cascading Loops

- Positioning Actuator Control Loops

Many types of operator interfaces can
configure, tune and monitor loops
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16 Loop PID CoProcessor

Specifications and Key Features

Module Type CoProcessor, Intelligent
Number of Loops 16 maximum
Modules per CPU Six maximum, any slot in CPU base
; Position or Velocity form of the PID equation. Optionally specify direct or
PID Algorithm reverse acting, sqltjyare root of the erro(rq and errorpsquare}(,j c%ntrgl.
Specify the time interval between PV samples, 0.1 to 999.9 in units of seconds or
Sample Rate Specly p
A control relay, CR, which when energized places the corresponding loop into
Auto/Manual automatic mo)r,ie. PV alarm monitoring cont?nues when Ioopg are ingmanﬂal mode.
uare R00 pecify a square root of the PV for a flow control application.
Sq Root PV Specify t of the PV for a fl trol applicati
Limit SP Specify a high and low limit for allowable setpoint changes.
Gain Specify proportional gain of 0.00 to 99.99.
Reset Specify reset time of 0.1 to 999.9 minutes, seconds, milliseconds, or microseconds

Bumpless Transfer |

Bias and setpoint are initialized automatically when the module is switched from
manual to automatic. This provides for a bumpless transfer.

Bumpless Transfer Il

Bias is set equal to the Output when the module is switched from manual to
automatic. This allows switching in and out of automatic mode without having
to re-enter the setpoint.

Limit Output Optionally specify maximum and minimum output values
. Provides proportional bias adjustment for large setpoint changes. This may stabilize
Step Bias the loop faster and reduce the chance of the output gongQUt of range. Step bias

should be used in conjunction with the normal adjusted bias operation.

Anti-windup

If the Bosition form of the PID e%uation is specified, the reset action is stopped when
the PID output reaches 0 or 100%. Select adjusted bias or freeze bias operation.

Rate Specify the derivative time, 0 to 999.9 in units of minutes or seconds.

Rate Limiting ggﬁ% iv% ftigrrrl]\jla(%\ée gaglitg I(l]Bm(t)Hn)g coefficient to filter the PV used in calculating the
Error Deadband gﬁﬁ)cd{yi sarr]n i;dcsmental value above and below the setpoint in which no change in
Ewor Squared B s B AT g
20% offset of PV Specify a 20% offset of the PV to input a 4-20mA transmitter using a 0-20mA

analog input module range.

Internal Power Consumption

160mA at +5VDC, (supplied by base power supply)

Operating Environment

0°C to 60°C (32°F to 140°F) 5% to 95% humidity (non-condensing)

Manufacturer

FACTS Engineering

Alarm Specifications

Deadband Specify 0.1% to 5% alarm deadband on all alarms except Rate of Change.
PV Alarm Points AY output or CR may be activated based on four PV alarm points.
. A'Y output or CR may be activated based on four PV alarm points. Specify an alarm
PV Deviation for PV deviation above or below the setpoint (Yellow Deviation) and an alarm for
greater PV deviation from the setpoint (Orange Deviation).
A'Y output or CR may be activated when the PV changes faster than a specified rate
Rate of Change of change [imit. / g P

Broken Transmitter

Monitor the PV for a broken transmitter.
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Four Loop Temperature Controller

Four Loop
Temperature
Controller Module

F4-4LTC <--->

Overview

The F4-4LTC combines the features of
four single loop temperature controllers
infto one inexpensive module. The
module has four asynchronous, config-
urable PID loops, with built-in tempera-
ture inputs and control outputs so that
precision temperature control is main-
tained, even while the PLC is in program
mode. This module can control tempera-
tures up to =3276.7°C/°F and accepts
either thermocouple or RTD inputs. By
simply changing a jumper setting, you
can choose the one that is best suited for
your application. In addition, both
versions have solid-state relay outputs for
heater or chiller control.

Operation

The temperature is read directly into the
F4-4LTC with the on-board RTD or ther-
mocouple inputs. If the temperature is
not at the target value (setpoint), then the
control outputs are automatically acti-
vated. The F4-4LTC also provides auto-
matic tuning of the control loops, so the
module can easily adapt to changing
temperature and process conditions. And
since the F4-LTC is an intelligent DL405
module, you can easily use simple ladder
logic in a DL405 CPU for ramp and soak
setpoint changes.

Minimal setup ladder logic is required in
the CPU, and since the floating point
calculations are performed in the
temperature controller, there is little effect
on the CPU scan time. The temperature
controller also provides alarm and diag-
nostic capabilities by monitoring Low
Alarm, High Alarm, Deviation Alarm,
Heater Burn-out, and broken transmitter
conditions.

All information from the F4-4LTC can be
mapped directly into the DL405 CPU
memory. As a result, information is freely
accessible through the CPU for coordi-
nated control, operator interface usage,
or data collection.

The operating characteristics for each
loop are programmed into a user-
defined block of V-memory in the DL405
CPU. The

accesses this memory area to determine

temperature  controller
the operating parameters for each loop.
Each loop that is enabled requires 24
V-memory locations. Since all loop
parameters are stored in V-memory, any
device capable of reading and writing
DL405 V-memory can
configure or monitor loops. The temper-

be used to

Read for setup
« Temperature Low Alarm
- Temperature High Alarm
« Temperature Deviation Alarm
- Alarm Deadband
« Setpoint Low Limit
- Setpoint High Limit
« Input Type (for Thermocouple)
« PID Control Period
- On/Off Hysteresis

RTD or thermocouple inputs

The F4-4LTC can accept either RTD or
Thermocouple inputs. See the specifica-
tions table on the following page.

Current
transformer

The F4-CT detfects the presence of
current flow and is very useful in
detecting heater burnout conditions.
One F4-CT is included with the 4-loop
Temperature Controller Module. The
F4-4LTC has four inputs that can be used
with these current transformers:

Leads:
ature controller reads/writes data within 2, approx. 4"
the CPU. This data includes: Ratio:
. Heater output wires #00:1
Read contlnually pass through the Inductance:
» Mode word F4-CT 300mH (min.)
: DC resistance:
Temperature setpoint 80) (max)
Written after loop update
- Output (0.0-100.0% or 0-4095)
« Alarm word
« Process temperature
Read setup/write after auto tune
- Gain
- Reset, Integral time (0-999.9s)
« Rate, Derivative time (0-999.9s)
Combines four single loop controllers into one module.
' wie | BEEH || BBE3
OO 0o Ao A 0.

www.automationdirect.com/dl405

Programmable Controllers

Temperature controller performs the PID calculations and
activates the corresponding solid state relay output.
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Four Loop Temperature Controller

General Specifications

Thermocouple Specifications

Module Type CoProcessor, Intelligent J,-190/760 °C (-310/1400 °F)
; E, -210/1000 °C (-346/1832 °F)
Number of Loops Four maximum K 15011372 °C (23812502 °F)
Modules per CPU Eight maximum, CPU base, any slot R, 65/1768 °C (149/3214 °F)
. . Temperature Ranges S, 65/1768 °C (149/3214 °F)
1/0 Points Required None T, -230/400 °C (-382/752 °F)
- 3 ; B, 529/1820 °C (984/3308 °F)
V Memory Required 24V-memory locations per loop N, 7011300 °C. (-94/237 °F)
Input Type RTD or Thermocouple C, 65/2320 °C (149/4208 °F)
Open collector, high-current solid state relays, Input Fault Protection 60Vrms or 50 VDC max
Controller Output B ADE & 0o 4 ' . .
Convertar T c Cold Junction Automatic compensation
onverter harge Balancing, 24-bit
er lype ¢ g5 Input Impedance 20MQ DC
>100dB at 50Hz and 60Hz - -
Notch Filter Resolution +0.1°C (relative accuracy)
(f_gdb=13.1|'|2) "
Maximum Inaccuracy +3°C exc. thermocouple error
Common Mode Rejection | 20fo ™" ™™ & DC. 15008 minimum at 08z and RTD Specifications
. Selectable per module PT100 -200/850 °C (-328/1562 °F)
Sampllny Rate 800ms 210 z filter; PT1000 -200/595°C (-328/1103 °F)
160ms (50Hz filter Temperature Ranges jPT100 -35/450°CC (-36/842 °F)
10Q -200/260°C (328/500 °F
Current Transformer 0.5A 10 50A sense range 2500 -200/260°C 2328 1500 OF;
Minimum Output On Time | 300ms to sense heater current Input Fault Protection SOVDC maximum
. . 0°C to 60°C (32°F to 140°F) —
Operating Environment 5-95% humidity (non-condensing) RTD Excitation Current 200pA
; 280mA at +5VDC, (base power Resolution +0.1°C
Power Requirements A DG e e, :
Manufacturer FACTS Engineering Maximum Inaccuracy +°C

Loop Specifications

PID control - computes and controls the outputs based on the PID parameters stored in V memory. If auto tuning is enabled, the module uses PID parameters calcu-

’-V?:llljegp erating lated during the auto tuning process. ON/OFF Control - the outputs turn on, then off based on only the Process Temperature, Setpoint On/Off Hysteresis, and control
type (heating or cooling).

PID Control Period | Specifies the sample rate and the time period the output is applied to (0.5 to 99.9 seconds)

Limit SP Specify a high and low limit for allowable setpoint changes

Scaling Automatically converts temperature to engineering units

Gain Specify proportional gain of 0.0 to 6553.5. Gain may also be determined automatically by using the auto tuning feature.

Reset Specify reset time of 0 to 65535 seconds. Reset may also be determined automatically by using the auto tuning feature.

Anti-windup Stops the reset action when the PID output reaches 0 or 100%. Bias is automatically adjusted when the process temperature begins to respond.

Rate Specify the derivative time, 0 to 65535 seconds. Rate may also be determined automatically by using the Auto Tuning feature.

Alarm Specifications

Deadband Specifies the temperature deadband on alarms. The alarm will remain active while the temperature is outside the alarm limit minus the deadband.
Temperature High Temperature has risen above the programmed limit.

Temperature Low Temperature has fallen below the programmed limit.

Deviation A'Y output or CR may be activated when the high or low temperature is further from the Setpoint than the programmed deviation limit.

Broken Transmitter

This alarm is turned on when the RTD of Thermocouple is burned out or missing.
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Magnetic Pulse Input Module

Magnetic Pulse
Input Module

F4-8MPI

<--->

Overview
The F4-8MPI is an eight-channel
Magnetic  Pulse  Input  CoProcessor

Module. It is designed to take input pulses
from Hall effect type magnetic pick-ups,
(typically found on turbine meters,
tachometers and signal generators), and
perform calculations. Up to eight
differential inputs from magnetic pickups
are wired directly to the terminal block on
the front of the module.

The Magnetic Pulse module is based on
the FACTS Engineering CoProcessor
design. Therefore, it offers a built-in
real-time battery-backed clock/calendar
and a very fast floating point processor.
Because of this powerful design, it
can easily support Indicated Volume,
Gross Volume, Volume Logging, Flow
rate, and Tachometer modes. These
operational modes are explained in the
adjacent chart.

\

3

www.automationdirect.com/dl405

Specifications

Module Type CoProcessor, Intelligent

Number of Channels Eight Differential per module
Modules per CPU Eight Maximum, any slot in CPU base
Input Voltage Range +10mV to +10VDC peak

Input Frequency Range DC to 5.0kHz (channels 1 to 4)

DC to 2.5kHz (channel 5 to 8)

Maximum Continuous Overload

-150 to +150VDC, 220 Vrms

Input Impedance 100KQ
Differential Low — Pass Filter f-3qp = 20kHz, 6db per octave roll-off
Common Mode Voltage Range +15VDC

Common Mode Rejection Over common mode input voltage range
Update Time 3 PLC scans minimum
Isolation 750VDC, channels to PLC
LED Status Indicators Power ON, Input Pulse (8 LEDs)

20 position removable terminal block
Field Termination 16 positions, +CHn, Pulse inputs

2 positions, 24 VDC power supply
External Power Required 170mA maximum, +18 to +25VDC
Internal Power Consumption 225mA from 5VDC maximum
External Power Required 170mA maximum, +18 to +25VDC
Internal Power Consumption 225mA from 5VDC maximum

Operating Environment ?;gnyé Oan(ge% s(|3n2g)F to 140°F)/5% to 95% humidity
Manufacturer FACTS Engineering

Indicated and Gross Volume

The module calculates Indicated Volume of flow given a K Factor. The K Factor is the nominal puls-
i i es per unit for the flow meter. This is the factory calibration number normally stamped on the flow
Canflguratlan meter housing. Indicated volume may be in pulses, gallons, dm®, or barrels depending on the K
Factor. Gross Volume may also be calculated by substituting for the K Factor, the K Factor divided
by the Meter Factor (Meter Factor is the calibration factor derived at the installation).
Total volume of flow is output to the PLC in engineering units. The formulas used to calculate vol-
ume are:
Output Data Indicated Volume = Total Pulses + K Factor
Gross Volume = Total Pulses + (K Factor/Meter Factor)
Flow Rate
- : The flow rate calculation uses the same configuration information as the Volume calculation. The
Configuration sample rate may range from .1 to 999.9 seconds, or minutes.
Flow rate is output to the PLC in engineering units. The formula used to calculate flow rate is:
Output Data (Volume last sample time — Current Volume) + Sample Rate.
Volume Logging
. i Indicated or gross volume may be logged at either a particular time or at periodic intervals through-
Configuration | out the day. If desired, the counters may be automatically reset when the data is logged. The built-in
real time battery-backed clock calendar must be set before volume logging is enabled.
Indicated or gross volume is output to the PLC in engineering units. A one-shot flag is also set to
Output Data indicate to the PLC that new data has been logged.
Tachometer
Tachometer applications are simply a variation of the flow rate calculation. To calculate revolutions
- : per minute, set the K Factor equal to the number of pulses per revolution multiplied by 60. Set the
Configuration Sample Rate equal to one second. To calculate pulses per second (PPS), set the K Factor equal to
one and the Sample Rate equal to one second.
Output Data  |RPM or PPS
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Interrupt Input Module

Interrupt
Input Module

D4-INT

<--->

Overview

The D4-INT is an 8-point interrupt
module. This module is intended for appli-
cations that have a high-priority event that
requires special operations to be
performed. When this high priority event
occurs, the interrupt module senses a DC
level input signal. The module automati-
cally informs the CPU to interrupt its
present operation. The CPU immediately
suspends its routine scan cycle and jumps
to a subroutine identified with that partic-
ular interrupt input signal point. The CPU
then executes the logic in the subroutine
(subroutines can even use immediate |/O
instructions to immediately read and write
I/O points if a time-critical update is
necessary). When the subroutine is
complete, the CPU automatically resumes
its routine scan cycle starting at the exact
location where it was interrupted. The CPU
continues the routine scan until another
interrupt signal is sensed.
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Module Specifications

Modules per CPU (s)lg? é[f)EhDeLég(l)J t%aféjer)DLZMO & DL450 (modules must be in 1st then 2nd
Input Points 8 (requires 16 points from 1/0)

Input Voltage Range 10.20-26.4VDC

Maximum Input Current 10.0mA

Impedance ~2.7KQ

Input Current 4.4mA at 12VDC, 9.0 mA at 24VDC

ON Level Voltage 9.5vDC

OFF Level Voltage 3.0VDC

Maximum OFF Current 1.5mA

Minimum ON Current 4.0mA

OFF to ON Response 0.08 - 0.59ms or 0.88 - 6.47ms

ON to OFF Response 0.15-0.89ms or 1.64 - 9.81ms

Terminal Type Removable connector

Operating Environment ?ngntg g%"ecn s(ﬁ]zg)F to 140°F), 5% to 95% humidity
Internal Power Consumption 100mA max

Manufacturer Koyo Electronics

H O
H O
H O

Interrupt #1

Hardware features

The D4-INT is designed to accept eight
input signals. These inputs are labeled
0 through 7. If multiple inputs are received
at the same time, they are prioritized by
their respective label number, O being first
and 7 being last.

H O
l,llormal — ) \M Sigqal
rogram L > | Received

A
v

"

Input points not used as interrupt points
can be used as normal DC input points.
This is accomplished with an 8-bit
dipswitch located on the back of the
module.

Interrupt signals can be triggered with a
rising or falling edge signal. This is selec-
table via a dipswitch.

Two ranges of input filtering for response
times are available via a dipswitch.
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High-speed Counter /O Module

High-Speed
Counter 1/0 Module

H4-CTRIO <--->

Overview

The High-Speed Counter I/O (H4-CTRIO)
module is designed to accept high-speed
pulse-type input signals for counting or
timing applications and designed to provide
high-speed pulse-type output signals for
stepper/servo motor control, monitoring,
alarm or other discrete control functions.
The H4-CTRIO module offers great flexi-
bility for applications that call for precise
counting or timing, based on an input event
or for high-speed control output applica-
tions.The H4-CTRIO module has its own
microprocessor and operates asynchro-
nously with respect to the PLC/Controller.
This means that on-board outputs respond
in real fime fo incoming signals so there is
no delay waiting for the PLC/Controller to
scan 1/O.

The H4-CTRIO module is designed to work
with incremental encoders or other field
devices that send pulse outputs.

CTRIO features

The CTRIO modules offer the following
I/O features:
- 8 DC sink/source inputs, 9-30 VDC
- 4 isolated sink/source DC outputs,
5-30 VDC, 1A per point
Inputs supported:
- 2 quadrature encoders counters up to
100 kHz, or 4 single channel counters up
to 100 kHz using module terminals Ch1A,
Ch1B, Ch2A and Ch2B
- High-speed edge timers, dual edge
timers, pulse catch, count reset, count
inhibit count capture or home search
limits using module terminals Ch1C,
Ch1D, Ch2C or Ch2D
Outputs supported:
- 4 independently configurable high-
speed discrete outputs or 2 channels

pulse output control (20 Hz-25 kHz per
channel)

« Pulse and direction or cw/ccw pulses
supported for pulse output control

- Raw control of discrete outputs directly
from the user control program

Software Configuration

All scaling and configuration is done via
CTRIO Workbench, a Windows software
utility program. This eliminates the need
for ladder programming fo set up the
module. CTRIO Workbench runs under
Windows 98/2000/XP and NT 4.0 SP5

or later.

CTRIO Workbench main configuration screen

=0
Cunent PLE Camert Modde Modde S iy Uperstont
= Hra ;
@ | Mkie xR
cmmuz’o i S T i Mg Mok
57 M S Tima: 1
Whie Fie
- [oe—— 162
05 Versir: F11) _ Readfle |
Select PLE unthorn
Miski Corfiuastion e e
ot i Conigd | T
o Gooad Conrter Lo s
Sinp /£ Deecton
A
2l 042 [ Unassoned Soscid
Rescan, 022 03 [ Ve
Hardware Info.
Cortey remtion Corki
Teta Bk | 355 L Dubpuis | V2000 =
FoosBlocke: [ 347 | | Pugsst Tablon | ToustPoasst Tablee |
Contiy St
Smesbodds || PP | Todpuepoe: 3 = 1]

Use Configure I/0 dialog to assign / s -

the CTRIO input and output functions

www.automationdirect.com/dl405
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Typical applications

- High-speed cut-to-length operations
using encoder input

- Pick-and-place or indexing functions
controlling a stepper/servo drive

- Dynamic registration for web material
control

- Accurate frequency counting for speed
control with onboard scaling

« PLS (Programmable Limit Switch) func-
tions for high-speed packaging, gluing,
or labeling

- Less than10 U sec pulse-catch capability
for high-speed product detection

« Functions for level or flow

Supported systems

Multiple H4-CTRIO modules can reside
in the same base provided that the back-
plane power budget is adequate.

DirectLOGIC DL405 PLC

You can use the H4-CTRIO module with
the D4-450 CPU only. The D4-430 and
D4-440 CPUs do not support the CTRIO
module. The module plugs into any 1/O
slot of any DirectLlOGIC 405 base. The
CTRIO cannot be used in local expan-
sion bases or in serial remote I/O bases.

PC-based Ethernet I/O

control systems

The H4-CTRIO module can be used in
PC-based control systems using the
H4-EBC interface module. H4-EBCs

support the use of the H4-CTRIO in
DL405 local expansion bases.

ERM to EBC systems

The H4-CTRIO module is supported in
the H4-EBC slaves in H*-ERM systems.

Charenl 1 | Charesi 2| Ot |
et Functon 1
| o |
| Qs Conrime s [OWT0WY
[T
| = i}
Functon2
[ Lrsisgrea ] [T
E [Pl Corch [ Pubye [SiepD| |T
[Edge Times Pt 10w/ T0W)
| Chussl Eige Tiewes
[T ﬂ

o] _cmea |
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High-speed 1/0 Counter Module

I/O Specifications

General Specifications

Module Type Intelligent

Modules Per Base Limited only by power consumption

1/0 Points Used None, /0 map directly in PLC V-memory or PC control access
Field Wiring Connector Standard removable terminal block

Inernal Power Gonsumpion S0 o s P Sy Mo of Wt
Operating Environment 32°F to 140°F (0°C to 60°C), Humidity (non-condensing) 5% to 95%
Manufacturer Host Automation Products, L.L.C.

Isolation 2500V 1/0 to Logic, 1000V among Input Channels and All Outputs

H4-CTRIO Input Specifications

Inputs 8 pts sink/source
Minimum Pulse
Width Spsee

Input Voltage Range | 9-30VDC

Maximum Voltage |30VDC

H4-CTRIO Output Specifications

Outputs

4 pts, independently isolated, current sourcing or sinking
FET Outputs: open drain and source with floating gate drive

Voltage Range 5VDC - 36VDC

Maximum Voltage 36VDC

Output clamp Voltage |60VDC

Maximum load Current|1.0A

g’%% g%zaye Zener Clamped at 33VDC IIZaX{mum load Voltage| 36VDC

. . laximum Leakage 100pA
Rated Input Current | 8mA typical 12mA maximum Current
Minimum ON Inrush Current 5A for 20ms
lVoltage s.0vbe OFF to ON Response | less than 3jsec
Maximum OFF 2 0VDC ON to OFF Response | less than 3usec
Voltage ' ON State V Drop m 0.3V
Minimum ON 5.0mA (9vDC re(iuired to External Power Supply | for loop power only, not required for internal module function*
Current Quarantce ON stae) Overcurrent Profection | 15 max
Maximum OFF 2 0mA Thermal Shutdown | Tiunction = 150°C
Current Overtemperature Resef| Tjunciion = 130°C
OFF to ON Response | Less than 3 psec Duty Cycle Range 1% to 99% in 1% increments (default = 50%)
ON to OFF Response | Less than 3 pisec Configurable Presets | a)each output can be assigned one preset, or

a) Single b) each output can be assigned one table of presets, one table can contain max. 128 pre-

b) Multiple sets, m

ax. predefined tables = 255

* User supplied power source requ

ired for stepper drive configuration.

H4-CTRIO Input Resources H4-CTRIO Output Resources

Pulse Output /
Discrete Outputs

Pulse outputs: 2 channels (2 outputs each channel) (20Hz-20KHz);
Discrete outputs: 4 pts.

Resource Options

Pulse outputs: pulse/direction or cw/ccw; Profiles:Trapezoid, S-Curve,
Symmetrical S-Curve, Dynamic Position, Dynamic Velocity, Home Search,
Velocity Mode, Run to Limit Mode and Run to Position Mode

Discrete outputs: 4 configurable for set, reset, P_ulse on, pulse off, toggle,
reset count functions (assigned to respond to Timer/Counter input functions).

Raw mode: Direct access to discrete output from user application program

Target Position Range

+/-2.1 billion (32 bits or 31 bits + sign bit)

" 4, (2 per 4 input channel group)

Counter/Timer b (0 100KHz

1X, 2X, or 4X Quadrature, Up or
Resource Down Counter, Edge Timer, Dual
Options Edge Timer, Input Pulse Catch, Reset,

Inhibit, Capture
ge”;gfu‘;’,%’,"ge /| 42 illion (32 bis); 1 psec

+/-2.1 billion
Counter Range | (5is or 31 bits + sign bit
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High-speed 1/0 Counter Module

Status indicators

H4-CTRIO LED Descriptions

H4-CTRIO LED Diagnostic Definitions

0K Module OK LED OK LED ER Description

ER User Program Error ON OFF  |Allis well - RUN Mode

1A-1D Ch1A - Ch1D Input Status Blinking Blinking  |Boot Mode - Used for Field OS Upgrades

2A -2D Ch2A - Ch2D Input Status Blinking OFF Program Mode

(Ch1) F1 - F2 |Ch1 Resource State OFF Blinking  |Module Self-diagnostic Failure

(Ch2) F1 - F2 |Ch1 Resource State OFF ON Maodule Error Due to Watchdog Timeout

YO -Y3 Output Status OFF OFF No Power to Module

8B User Terminal Block is not Properly Installed
H4-CTRIO LED Diagnostic Definitions

1A-1D Follow actual input state / Ch1
2A-2D Follow actual input state / Ch2
(Ch1) F1 blinks when Channel 1 Function 1 is counting or timing
(Ch1) F2 blinks when Channel 1 Function 2 is counting or timing
(Ch2) F1 blinks when Channel 2 Function 1 is counting or timing
(Ch2) F2 blinks when Channel 2 Function 2 is counting or timing
YO-Y3 Follow actual output state; ON = output is passing current

Installation and wiring

The H4-CTRIO module has two independent input
channels, each consisting of 4 optically isolated

The module is configured, using CTRIO
Workbench, to accommodate the user’s applica-

input points (pts. TA-1D on common 1M and pts.  tion. The function of each input (counting, timing, (;SUNTE?RVOTB
2A-2D on common 2M). The inputs can be wired to  reset, etc.) and output (pulse output, discrete output, | ,, & 1n &
either sink or source current. etc.) is defined in the configuration of the module. 8 F2 18 F2
The module has 4 optically isolated output points  See the notes below for further details about power :Z CT:IO o
(pts. YO-Y3 with isolated commons CO-C3, respec-  source considerations, circuit polarities, and field
tively). The outputs must be wired so positive current  devices. N oo
flows into the Cn terminal and then out of the Yn ouiﬁa'gv?[):"C @
terminal (see the diagram on the following page). T0AMax
per point 1A —
o oL T®
— 2A s 2A 1@
T a2 = e
Notes: —~—2P 10 _0—02_2 o
@ 1

1. Inputs (1A, 1B, 1C, 1D and 2A, 2B, 2C, 2D) require user-provided _0_2_0@ — °2C @
9-30 VDC power sources. Terminals 1M and 2M are the commons 2D @i '°_°? &
for Ch 11 and Ch 12 inputs. Maximum current consumption @ ™ _i czo @
is 12mA per input point. ._ |+I_LM@ & " ° 41w & @

—

2. Polarity of the input power sources (shown right) can be reversed. T Ne @ @ . _i_l‘»'—_* 2M | L
Consideration must be given, however, to the polarity of the field ke @; + NC | — @
device. Many field devices are designed for only one polarity and — 'T_@ o | NC | o
can be damaged if power wiring is reversed. ' | Y2 @ . rC0 @

Ce= - ol FC2 a

3. Outputs have one polarity only (as shown) and are powered by user e c3 @ @\’)— SHH ;‘;W
provided 5-36 VDC power sources. The maximum allowable current e |+__ @l ! IR @
per output circuit is 1A. . - _Y_?@ ] [t e! _%? @

+ - m— - ’_‘+Ci %
NG @
Je- - -Y3 s
a2
H4-CTRIO

www.automationdirect.com/dl405
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High-speed I/O Counter Module

Solid state input wiring
device Pulse output schematic

DC types of field devices are configured to
either sink or source current. This affects

)

the wiring of the device to the CTRIO O Cn (where n=0, 1,2, 3)
module. Refer to the sinking/sourcing CTRIO
appendix in this desk reference for a Output
complete explanation of sinking and +51036VDC O vn

sourcing concepts.

NPN Field Device (sink)

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

Channel 2 terminals.

1Al +51036VDC

@ Circuit

Cn (where n=0, 1, 2, 3)

CTRIO
T Output

The same circuitry is present at the
corresponding Channel 2 terminal.

Stepper/Servo drive

\
T This drawing illustrates wiring that is Tq] |
typical for Channel 1 terminals 1A, 1B, WI rI n g exam p e
‘ 1C, and 1D. The same circuitry is also
present at the corresponding
| 8 + Channel 2 terminals.
> T
8-
77777 1A
‘ ! 2A @ @
o J\ 1Al @
Sensing Circuit 2B
\ ‘ @ @'°
2C
| | ® @
‘ 2D
\ ‘ ~ ® @™
\ 2M
D e !
| | ; NC @ @ Step Amplifier
Step Amplifier co 536VDC
< - e - c2 @ @f—]—__{ }T_@ OPTO Power
OPTO Power —
\ ! S T, @ [ e wow
7777777777777 Pulse (or CW) @——I— 7@ c1 >
. s @ & Direction (o CCW)
Direction (or COWES— @
The same circuitry is present at the @ Y1
corresponding Channel 2 terminal. Y3 %
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High-speed 1/0 Counter Module

Fill-in-the-blank
configuration software
The CTRIO Workbench is the software utility used to configure the CTRIO

module and to scale signals fo desired engineering units. Workbench also
allows you to perform various other functions, such as switching between
the CTRIO’s Program mode and Run mode, monitoring 1/O status and
functions, and diagnostic control of module functions. The CTRIO
Workbench utility ships with the CTRIO User Manual. You can also down-
load the lafest version free at the Host Engineering’s Web site:
www.hosfeng.com.

CTRIO Workbench main configuration screen

W CTRIOD Workbench 7 =loi=
Cunent PLC Cunent Modub Module: Statu  Config Operations
Type o N o Moce: RGN witc o |

Select modules from multiple
networked PLCs sean e ELaT Fead Module

! Max Sean Time: 479 us
Booter version 102

05 Version [Tz Ficad File

. . 4
[ ol G Save and load configurations !ty Functions——

Corfig 0.. with Read/Write File feature S "RoGRAY

Pulse Output Monitor /0
Step / Direstion

Ch1/Fnl Quad Counter 004
Chi/Fn2
Ch2Fnl Oz | Unassigned Special
Update Fimmware
Fiescan Ch2#Fn2 03 | Unassigned

Hardware Infa
- Config Information—
Tatal Blocks: | 256 VOMap.. | Inputs: [ veooo Dutputs: [ waonn Clear Config

Fiee Blocks: | 247 Preset Tables

Detailed snap-shot of module

Config Status " N
[ Same as Module | | | _PukePre status and configurations [ aw |

CTRIO Workbench diagnostics and monitoring

The Monitor I/O dialog is accessible from the main Workbench dialog
when the module is in Run Mode. This allows for a convenient way to fest
and debug your configuration prior to installation. The Monitor I/O dialog
is divided info three functional areas: Input Functions, Output Functions and
System Functions. The data displayed under the Input Functions tab includes
all input Dword parameters, status bits and the current status of each
configured input and output function. The fields displayed under the Output
Functions tab includes all output Dword parameters and configuration
information that can be altered during runtime and the bits that indicate
successful transfers or errors. The System Functions can be used to read from
or write fo the CTRIO's internal registers.

Monitor I/0 screen
T =
10 Shahn Jar I
Pl [Soep] Fse isecton] Dincrete on Cnl ¥ Fiams
Preted Mode *
Command Command Command Command
R Monitor I/0 dialog included -
351 Fins Lmtviose for easy de-bug features
B2 Py Pt Mk Y — -
=21 [== =1 =i
| ! | ! | ! | '
Enable Dikeud | | Enable Do | Enable Dukpul |
| | | |
Diestion | | | |
e I | | e | |
O Envtied C Dot Ervtied T Ot Ensble C
Poibon Losded on
Dutpst ctivn ) Table Complein W
Dupnat Sialled o
Comerard En [ Cowenard Ever. o4
Command Compln o Command Complete o
[ CTFIH) el o FLE cnfids = s Sumperadnd ¢ i, ko arie ]
LattEns Code s
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CTRIO Workbench configure 1/O setup

The Configure 1/O dialog is the location where input and
output functions are assigned to the module. The choice of
input and output functions determines which options are
available. The input function boxes prompt you with
selections for supported functions. The Workbench software
automatically disallows any unsupported configurations.

Configure 1/0 Screen
Configure 10
Charnel 1 | Channel 2| Duiputs |
P -~ Function 1
[ geesioned 4 [
m Counter Pulse (Step/Dir) m
Guad Counter Pulse [Cw/CCW]

[ | fre—
| Function2
| r— [
Pulse Catch Pulse (St=pDi]
Edge Timer Pulse [CW/CCW)

Dual Edge Timer

E Pulse Catch

Edge Timer
Dual Edge Timer

Cancel

CTRIO Workbench on-board scaling

Scaling raw signals to engineering units is accomplished
using the Scaling Wizard. The Scaling Wizard options are
different for the Counter functions as compared with the
Timer functions. “Position” and “Rate” scaling are
available when you select a Counter function. “Interval”
scaling is available when you select a Timing function.

Scaling Wizard screen

Scaling Wizard - Rate Settings |
— Unit Definition
Counts / urit |1UUU | Rate Scaling Calculator
Enter a count value and zample
Seale Offset IU time [in ms] to confim scaling
configuration.

Unit Time Base

e Riliceeanas Counts in sample: IEDDD _|;

 seconds
O s Sample Time: I'I aoo _Ij mg
 hours

Scaled Value: 300

i~ Calc Option;

— [rata Smoothing
Calc Interval: n =l mz ’7

it J— mar

Cancel | < Back | Finish I
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High-speed 1/0 Counter Module

High-speed input operations

The CTRIO module is capable of a wide variety of high
speed input and output operations all within one
module. With its flexible 2-channel input and separate
2-channel output design, the CTRIO can satisfy both
high-speed counting, timing, pulse catch operations,
along with high speed discrete output or several profile
choices of pulse output operations. Not all combina-
tions of input functions and output functions are
possible within the resources of the module, but the
following examples are some of the most common
applications for the CTRIO. Check out these examples
and see how they relate to your high-speed application
needs.

High-speed timing

The CTRIO can be configured for timing functions
based on both count or rate. Using a common config-
uration of a proximity switch sensing the teeth on a
gear, the module is able to calculate the velocity of the
gear based on the rate it receives its counts. This value
can be scaled within the module to the engineering
units required for the application.

High-speed timing application

PLC with CTRIO module

High-speed edge timing application

Using Configure 1/0 screen to configure CTRIO for high-speed timing

T |
[ s | - Reset, and Inhibit
e . Diserae e
| rem— vemien 2 || pr—
] e i I v
R
e~ y - —
| [E— FrddeToreet = L Powerful edge timing functions E nhibit Fr1 1 Discrete on Ch1/Fnl E
e [ = clicking on the edge button cycles through the ga‘uluvﬁe fnhW
" L . . lse Calod
available edge timing functions available Edge Timer

1z]

e g
[Fubs: Sauin
o i it
| rm_.... E
ke Tann [Branausn Sl Ful

o] oo |
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High-speed counting

The CTRIO can be configured for counting functions for the
use of an encoder input, (up to two quadrature encoders per
module) with available connections for external reset and
inhibit signals. In a simple cut to length application as shown,
the encoder provides an input position reference for the mate-
rial to the module. The module's high-speed outputs are wired
to the cutting device and to the clutch and/or braking device.
When the count from the encoder is equal to a pre-
programmed setpoint within the module, the high speed
outputs are activated to stop and cut the material to a repeat-
able fixed length. Additionally, the clutch/brake signal can be
used for an inhibit signal to not accumulate counts while the
material is being cut.

High-speed cut-to-length application

PLC with CTRIO module

Motor
Motor
Interface control
lines

—
g— CTRIO high

“ speed output

Gearbox, clutch and
brake interface

Cuttér interface
I N e

Material to be Cutter assembly
cut to length
Using Configure I/0 screen to configure
CTRIO for high-speed counting
Configure 10
Channel 1 |Cha,m|2| Dutpulsl
i~ Inpu ~Function 1

m Unasslined Up | Counter ﬁl
(Quad Counter
N cowin LI

Pulse [Step/Dir] m

Pulse [CwW/CCW)
Discrete on Ch1/Fnl

D Cournter Rt Discrete on Chil/Fnl I

Point-click selections of
hardwired connection for Counting, J

i~ Function 2
E LInassigned
ResetFn1 /

Dual Edge Timer

Cancel
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High-speed I/O Counter Module

Pulse output operations

Using Edit Pulse Profile screen to select Trapezoid pulse output profile

Edit Pulse Profile 3 |
FleNumber: [~ 1 Name: [E

Trapezoid | 5 Curve | Symmetiical § Curve | Dynamic Postioring |

10000 Peck Fizg

Start Freq [ we |1000H:
Fositoring Freq: [1000  Hz | Jotel Time
End Freq |
[ e
1000 ms | Decel Time

1007 ms

Total Pulses:

Accel Time
Accel Time:

Decel Time:

Calculate Profile |

Fill-in-the-blank parameters
E allow precise tuning of the output
pulse profile

Cancel

Pulse output for stepper/servo control

The CTRIO module is capable of multiple configurations for pulse
output control, most often when connected to a stepper or servo
drive system. The module can deliver a pulse output signal up to a
maximum of 25 kHz on two channels with support for pulse-and-
direction or CW/CCW pulses. The available profile choices
include Trapezoid, S-Curve, Symmetrical S-Curve, Dynamic
Positioning, Dynamic Velocity and Home Search. All profiles can
be easily configured using the CTRIO Workbench software with fill-
in-the-blank parameter fields and a graphic representation of the
selected profile. Three additional profiles are available which are
completely controlled by the user program. They are Velocity
Mode, Run to Limit Mode and Run to Position Mode.

Example application

In a simple rotary indexing application, as shown above, a fixed
Trapezoid profile is chosen. The CTRIO for this application is wired
to a stepper drive for pulse-and-direction. The requirement for this
application is to provide a smooth movement of the rotary table to
allow product to be filled into individual containers equal distance
apart. The predetermined number of pulses required for each
movement is entered info the CTRIO Workbench as Total Pulses
along with the Starting Frequency, Ending Frequency, and
Positioning Frequency (speed after acceleration). The Acceleration
and Deceleration parameters are entered in units of time, so no
ramp-distance calculations are required. After all parameters are
entered, a graphical representation of the configured profile is
shown automatically. Once the configuration has been down-
loaded to the module, all that is needed from the PLC CPU is to
load the profile and enable the output signal to begin a movement.

www.automationdirect.com/dl405

1058 sec CTRIO pulse output signals

Stepper or
servo drive

PLC with CTRIO module

Stepper
motor
Circular turn table

Stepper motor
inside housing

Rotary indexing liquid fill application

Other common pulse output applications:

- S-Curve accel/decel profile for signaling a stepper or servo
drive that needs a curved acceleration and deceleration pro-
file, i.e. for diminishing any initial “jerk” upon movement of
static products, boxes on conveyors, liquids in containers on
an indexer, printing registrations, etc.

- Dynamic Positioning for any run-to-a-specific-position require-
ment, either by a pre-programmed count or an external high
speed discrete input wired to the module. This is popular in
winding or web control with any dynamic registration mark or
variable speed requirement.

- Home Search routines to seek a home position based on
CTRIO discrete input limit(s).

Example of S-Curve acceleration and deceleration
pulse output profile

TN ]|
Pt Irio
Hame: Pesk Freq — 1 ¥
1000 Hz U ‘1‘.
Frefie Trpe! Teial Tins J[‘J W
Tiapezod 1059 sec ¥, \‘
i

Symeneinin § Ciave Accel Time 3
Cymaric Potioring 100 ! \I
Dy Vekursly J

-

Ciecel Time |
106K s f

!
ke Staty / \
Fils Nusher: 1

Teesl Erries: m
Bincks Llsed: [ 15 Total Puser [10000 AccelTenee [1000  me  DecelTme [1000 me
Gt Freg |10 Hz Porfieqg 1000 Mz EndFieq [40 Mz
< MinFreqChange; |3 X MinEniny Tine: [10 e
0%, | Cancel f

N Calculate Profile displays
graphical representation of output
pulse profile
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High-speed 1/0 Counter Module

Combining high-speed input and
pulse output operations

Using CTRIO Workbench to configure the module for

Multihead drill machine application

simultaneous high-speed input and high-speed pulse Proximity switch &
output operation
a1 | ] “"““l ARRLARELRAARRALLRIIARIIL ARG !\\\\“\\\“\\\“\\“VW\_\V\Y‘\\\\“\'\X\Y\\\
e turcam 1 Proximity switch - Proximity switch
ElEe e |
s Rhsnsh
Pe—
- I Encoder =‘= —
i |[E i !
o ’-_ — ——
F|frm— T o 2|
. PiwiDiiTN -
Stepper motor
7| Pl PLC with CTRIO module
e P Lt
oty
v e .
—— Fﬁlﬁl_ Blirrives
e s
S LTSL\I":I'” ?I«Ial:d'l; 19
Stepper or
e — servo drive
Flbhadna, T
TudEn =
Badolbnad || TudPdwn 000 Ao Tiwe 000 4o Ded Taw 1000
e — Saifey FT e Pufey [0 K wrml_n
L]

High-Speed inputs and pulse output
combinations

The flexible design of the CTRIO module allows for
combining high-speed inputs and delivering high-speed pulse
outputs signals simultaneously. There are limitations to this
type of configuration in that the module does not internally
support closed loop control. Providing closed loop control
with the CTRIO involves additional PLC code to coordinate
this control, making the application subject to the PLC CPU
program scan. Simple position/speed monitoring via a high-
speed counting input for non-critical response while providing
pulse outputs to a drive is easily achievable for the CTRIO.

PLC CPU program CTRIO pulse output profile

RLL
Program|

[T1111

CTRIO high-speed input pulse train
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Example application

In the simple drill-head application shown above, the CTRIO
pulse outputs are wired to a stepper and/or servo drive. The
inputs are wired to an encoder attached to the lead screw on
the movable portion of the drill-head assembly. The CTRIO
module output pulse train to the drive allows the motor to spin
the lead screw making the drill move forward into the passing
material. The encoder monitors the speed and position of the
drill-head. Prox switches at each end act as limit switches
ensuring the drill-head will not over-travel. A home sensor is
positioned in the middle of the assembly which allows the PLC
to reset the count.

Closed loop control for the CTRIO module requires PLC
CPU program interaction to close the loop. This makes the
application subject to the PLC CPU scan.

1-800-633-0405



High-speed Counter Module

High-speed Counter
Module

D4-HSC <--->

Overview

The DL405 high-speed counter provides
high-speed up or down counting capa-
bility. It provides the user with count data
and output signals such as Clockwise,
Counter-clockwise, Decelerate, and
Equal. The module functions asynchro-
nously with the DL405 CPU, allowing fast
response and control.

The D4-HSC module

following key features:
« Quadrature or up/down encoder input

supports  the

« Maximum input pulse rate of 100 kHz (50%
duty cycle)

- Seven user control inputs

- Four external outputs for controlling motor
modes

- Counting range from —8,388,608 to +8,388,607
with overflow

- Counter input multiplication of
X1, X2, or X4

« User selectable count direction

- A or B mode selection
A mode to reset counter at preset
B mode to continue counting after preset

- Find Home mode to search for home position
- Sampling count to determine pulse rate

Specifications

Intelligent

Module Type

Internal Power Consumption

1/0 Points Assigned 16 X input, 32 Y output
Modules per CPU Eight, in any local or expansion slot location
Field Wiring Connector Removable terminal type
Count Signal Level 4.75VDC-30VDC less than 10mA
Maximum Count Speed 100kHz (50% duty cycle)
Minimum Input Pulse Width 5ps

300mA maximum at 5VDC

(supplied by base power supply)

Operating Environment

0°C to 60°C (32°F to 140°F), 5% to 95% humidity
(non-condensing)

Manufacturer

Koyo Electronics

Standard counting using one input

UP or DWN
-

One Channel Encoder

HiGH SPEED CNTR

With a rotary encoder, the leading and lagging signals are
determined by which direction the shaft is turning. This is
how quadrature counting is able to sense direction.

Level Signal Out
—

CW is the clockwise signal output. It is
just one of four possible outputs.

www.automationdirect.com/dl405
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High-speed Counter Module

External Module Input Descriptions

Internal Interface Signals from
DL405 CPU to D4-HSC

IN A Depending on mode chosen, this is either a standard UP/DOWN counter input, or one of the
quadrature counter inputs. Reset OUT 1and OUT 2
IN B Depending on mode chosen, this is either a standard UP/DOWN counter input, or one of the Reset Overflow
quadrature counter inputs. Load Offset to Counter
INZ This input can be used to help you find home position for positioning control. It can also be Enabled HSC RUN
used as an external means of résetting the counter.
Enable CCW
If you want to use an offset number with your counting, a rising edge signal at this terminal
LD (Load) werl copy the offset value into the currentycount. ¢ g edge s Enable OUT2
. : . : . . . Enable CW
A high (ON) signal at this terminal resets the counter to zero and it remains there until there
RST (Reset) isa ?rargsitig)n t% a low signal (OFF)
Enable OUT1
LATCH You may want to store the current count. The rising edge of a signal at this terminal will Inhibit Counting

store the current count in shared RAM. Counting continues with no interruption.

Latch Current Count

You may want to lemForarin ignore the count inputs comin% inon INA and INB. A hi?h (ON)

C.INH signal at this terminal will inhibit the counting to accomplish this need. Current count is Reset Current Count
suspended until a transition to a low (OFF) signal is seen.
Select count Mode
Not to be confused with Run mode of the DL405, a high (ON) signal here will activate HSC -
RUN RUN. A low (OFF) signal will deactivate it on (ON) sig Change Count Direction
Either or both of these terminal b ted to limit switches to help find h Eneble Home Search
ither or both of these terminals can be connected to limit switches to help find home
LS1 and LS2 position, or they can merely be used as discrete inputs. P Enable x2 Operation

Enable x4 Operation

o Select Reset Operation
External Module Output Descriptions P
Enable Sampling

Clockwise — Turns on when the optional HSC RUN mode is invoked and the current count is Cony Offset
cw less than the preset value. It will reset when the current count equals the preset value. This Py
output can also be controlled independently from the count values with an internal output bit Reset CW. CCW

allocated to the HSC.

Reset Home Search Error

Counter Clockwise — Turns on when the optional HSC RUN mode is invoked and the current

ccw count is greater than the preset value. It will reset when the current count equals the preset Enable Reset with INZ
value. It can also be controlled independently from the count values with an internal output
bit allocated to the HSC. Enable OUT? after Home Search

Deceleration — If the optional HSC RUN mode s active, this output turns on when the
ourtt current count equals the deceleration value. It is reset when HSC RUN mode is exited and

re-entered, or when an internal output bit allocated to the HSC is enabled. Internal Interface Signals from
D4-HSC to DL405 CPU

Brake — If the optional HSC RUN mode is active, this output turns on when the current count
our? equals the resgt, value. It is reset when HSC RUN mode RS exilag andl e-pniarzd, or when an Current Count > Preset Value
internal output bit allocated to the HSC is enabled.

Current Count = Preset Value

Current Count < Preset Value

Count Overflow
CCW Status
0UT2 Status
CW Status
OUT1 Status
LS2 Status

LS1 Status

Home Search Executing

Sampling Executing

Missing Terminal Block

External Power Supply Failure
Internal HSC Error
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ZIPN¢ Wiring System for DL405 PLCs

YAUTOMATIONDIRECT?

Cut PLC wiring time to minutes instead of hours

The ZIPLink wiring system eliminates the normally tedious process of wiring PLC 1/O to
terminal blocks. Simply plug one end of a ZIPLink pre-wired terminal block cable into your
I/O module and the other end into a ZIPLink connector module. It's that easy. ZIPLinks use

half the space, at a fraction of the total cost of terminal blocks.

ZIPLinks are available in a variety of styles to suit your needs, including fused, relay and
sensor/LED connector modules. ZIPLinks are available for all DL405 Series PLC discrete and
analog input and output modules.

For complete information see ZIPLinks in the Terminal Blocks and Wiring Solutions section.

Specify your ZIPLink system

Use the Compatibility Matrix table below:

Step 1 Locate the 1/0 module part number.

Step 2 Locate Connector Module Type. (Feedthrough Module, Fuse Module, etc...)

Step 3 Select the cable length by replacing the # symbol with: Blank = 0.5m, -1 = 1.0m, -2 = 2.0m'
'Note: Cable part number denotes compatibility between Connector Module and I/0 Modules.

ZipLink Wiring System Compatibility Matrix for DL405 PLCs

Module

D4-08ND3S

Terminals

Step 2: Connector Module Relay
Tvpe Feedthrough Modules | Fuse Modules Modules Sensor Input Modules Pigtail Cable
Step 1: /0 Number of | ZL-RTB20 ‘ZL—RTB40 ZL-RFU20 ‘ZL—RFU40 ZL-RRL16-24 |ZL-LTB16-24 \ZL-LT532-24

Z1-D4-CBL20#

Step 3: Cables

D4-08TD1**

Outp

D4-16ND2 2 7L-D4-CBL20# 7L-D4-CBL20#
D4-16ND2F 2 7L-D4-CBL20# 7L-D4-CBL20#
D4-32ND3-1 |40 7L-D24-CBLAO# 7L-D24-CBLAO# | ZL-D24-CBLAO#P
D4-32ND3-2 |40 7L-D24-CBLAO# 7L-D24-CBLAO# | ZL-D24-CBLAO#P
D4-64ND2* 40 7L-D24-CBLAO# 7L-D24-CBLAO# | ZL-D24-CBLAO#P
D4-08NA** 11
D4-16NA 2 7L-D4-CBL20#

| D4-16NA-1 2 7L-D4-CBL20#

t={| D4-16NE3 2 7L-D4-CBL20# 7L-D4-CBL20#

= | F4-08NE3S 20 ZL-D4-CBL20¢

N

F4-08TD1S** |20

D4-16TD1 20 Z1-D4-CBL20# /1-D4-CBL20#

D4-16TD2 20 Z1-D4-CBL20# /1-D4-CBL20#

D4-32TD1 40 71-D24-CBL40# 71-D24-CBL40# 71-D24-CBL40#P
D4-321D1-1 40 71-D24-CBL40# 71-D24-CBL40# 71-D24-CBL40#P
D4-32TD2 40 71-D24-CBL40# 71-D24-CBL40# 71-D24-CBL40#P
D4-64TD1* 40 71-D24-CBL40# 71-D24-CBL40# 71-D24-CBL40#P
D4-08TA** 11

D4-16TA 20 Z1-D4-CBL20# /1-D4-CBL20#

D4-08TR** 11

F4-08TRS-1**** |20 Z1-D4-CBL20#

F4-08TRS-2**** |20 Z1-D4-CBL20#

D4-16TR*** 20 Z1-D4-CBL20# /1-D4-CBL20#

* The D4-64ND2 and D4-64TD1 modules have two 32-point connectors and require 2 ZIPLink cables and 2 ZIPLink connector modules.
** These modules are not supported by the ZIPLink wiring system.

*** Caution: The D4-16TR relay outputs are derated not to exceed 2 Amps per point and 4 Amps per common when used with the ZIPLink wiring system.

**** The F4-08TRS-1 and F4-08TRS-2 are derated not to exceed 2 Amps per point and 2 Amps per common when used with the ZIPLink wiring system.
ZIPLinks Connector Modules specifications begin on page 26-56

ZIPLinks Cables specifications begin on page 26-74

www.automationdirect.com/dl405

Programmable Controllers

Volume 13

e6-57

\ —
Direct
v

Company
Information

Systems
Overview

Programmable
Controllers

Field /0

Software

C-more &
other HVI

Drives

Soft
Starters

Motors &
Gearbox

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temperature
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures

Tools

Pneumatics

Appendix

Product
Index

Part#
Index




ZIPN¢ Wiring System for DL405 PLCs

YAUTOMATIONDIRECT?

Step 1 Locate the 1/0 module part number.

Step 2 Locate Connector Module Type. (Feedthrough Module, Fuse Module, efc...)

Siep 3 Select the cable length by replacing the # symbol with: Blank = 0.5m, -1 = 1.0m, -2 = 2.0m'
'Note: Cable part number denotes compatibility between Connector Module and 1/0 Modules.

Type

ZipLink Wiring System Compatibility Matrix for DL405 PLCs Continued
Step 2: Connector Module Feedthrough Modules | Fuse Modules Relay Modules Pigtail Cable

Step 1: 1/0 Number of | ZL.-RTB20 ‘ZL—RTB4O ZL-RFU20

‘ZL—RFU40 ZL-RRL16-24 ‘ZL—RRL16—120 /L-LTB16-24 ‘ZL—LTBS2—24

Module Terminals | Step 3: Cables

F4-04AD Z1-D4-CBL20#

F4-04ADS 20 Z1-D4-CBL20#

F4-08AD 20 Z1-D4-CBL20#

F4-16AD-1 20 Z1-D4-CBL20#

F4-16AD-2 20 Z1-D4-CBL20#

1/0 Module

F4-04DA-1 |20 7L-D4-CBL20#

F4-04DA-2 20 Z1-D4-CBL20#

F4-08DA-1 20 Z1-D4-CBL20#

F4-16DA-1 20 Z1-D4-CBL20#

F4-08DA-2 20 Z1-D4-CBL20#

F4-16DA-2 20 Z1-D4-CBL20#

F4-04DAS-1 |20 Z1-D4-CBL20#

F4-04DAS-2 |20 Z1-D4-CBL20#

F4-08THM* |21

F4-08THM-n* |21

F4-08RTD* |20

* The F4-08THM, F4-08THM-n and F4-08RTD modules are not supported by the ZIPLink wiring system. These modules require wire specific to the signal type.
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DC Input Modules

D4-08ND3S DC Input <--->

D4-16ND2 DC Input <--->

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

Derating Chart

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 >95V
OFF Voltage Level <V OFF Voltage Level <40V
Input Impedance 4.8KQ Input Impedance Sgﬁg g ; 421\\;38
Input Current SmA @ 24vDC
10 mA @ 48VDC 3.8mA @ 12VDC
Input Current 8.3mA @ 24VD0
Minimum ON Current 35mA _ :
Maximum OFF Current 15mA M’”’f""m ON Current 3.5mA
Base Power Required 5V 100mA max Maximum OFF c”f Tent 1.5mA
OFF to ON Response 510ms Base Power Required 5V 150mA max |
ON to OFF Response 312 OFF to ON Response 1-7ms (2.3 typlc'al)
Terminal Type (included) Removable (D4-161CON) ONPolORToshonss 2-12ms (46 typical
Status Indicators Logic Side Terminal I:ype (included) Rerr?ove%ble (D4-16ICON)
Weight 8802, (2500) Status Indicators Logic side
Weight 8.80z. (250q)

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

(CONNECTIONSYSTEMS]
=

Points . Derating Chart
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DC Input Modules

D4-16ND2F DC Input <--->

Inputs per Module 16 (current sourcing)
Commons per Module 2 (isolated)
Input Voltage Range 10.2- 26.4VDC
Peak Voltage 26.4VDC
ON Voltage Level >9.5V
OFF Voltage Level <4.0V
Input Impedance ggﬁg g ;%BE:
iput Carent o
Minimum ON Current 3.5mA
Maximum OFF Current 1.5mA
Base Power Required 5V 150mA max
OFF to ON Response ms
ON to OFF Response ms
Terminal Type (included) Removable D4-16ICON
Status Indicators Logic side
Weight 8.80z. (250q)
See page 6-57 for part numbers of ZIPLink b sy,

cables and connection modules compatible

with this I/O module.

Points Derating Chart

[CONNECTIONSYSTEMS]
=0

16
— 10.2-26.4 VDC
12—

8 —

4 —

12-24VDC INPUT

B
AT BT
0 4
1 5
2 6
3 7

D4-16ND2F

M=o

4
5
6
7

w

0 T T 1
0O 10 20 30 40

50
32 50 638 8 104 122
Ambient Temperature (°C/°F)

60°C
10.2-26.4VDC
4oF 4-12mA
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DC Input Modules

D4-32ND3-1 DC Input <--->

Inputs per Module 32 (sink/source)
Commons per Module 4 (isolated)

Input Voltage Range 20- 28 VDC

Peak Voltage 30vDC

ON Voltage Level >19V

OFF Voltage Level <oV

Input Impedance 4.8KQ

Input Current 5mA @ 24VDC
Minimum ON Current 35mA

Maximum OFF Current 1.6mA

Base Power Required 5V 150mA max

OFF to ON Response 2-10ms

ON to OFF Response 2-10ms

Terminal type Connectors sold separately.
(See ZIPLinks note below) See page 6-19.

Status Indicators Logic side

Weight 6.60z. (190g)

Goatus of the e group of 16 nput ponts (40-A7 B0.87) 5 dislayed n the C.D posion he ssts of
the second group of 16 input points (C0-C7, D0O-D7) is displayed.

See page 6-57 for part numbers of ZIPLink

D4-32ND3-2 DC Input <--->

Inputs per Module 32 (sink/source)

Commons per Module 4 (isolated)

Input Voltage Range 4.75-13.2VDC

Peak Volfage 15VDC

ON Voltage Level >4V

OFF Voltage Level <V

Input Impedance KOS avnc

Input Current 2omA @ 3y,

Minimum ON Current 1.8mA

Maximum OFF Current 0.8mA

Base Power Required 5V 150mA max

OFF to ON Response 1-4ms

ON to OFF Response 1-4ms

Terminal type Connectors sold separately.

(See ZIPLinks note below) See page 6-19.

Status Indicators Logic side

Weight 6.60z. (190g)

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 input points (A0-A7, BO-B7) is displayed. In the C-D position, the status
of the second group of 16 input points (C0-C7, D0-D7) is displayed.

cables and connection modules compatible
with this I/O module.

Points Derating Chart
R
;j_ 20-28 VDC 24VDC INPUT
pl A-B CD
16— —AC—]— BD—
12 0 4 0 4
87 1 5 1 5
4—
o 2 6 2 6
T T T 1 5 5 3 7
S8R B A BB | pisonpi
Ambient Temperature (°C/°F)
0_0
oo © © DISPLAY
CurentFlow 2 SELECT A-B
urrent Flow — 1o o
<
sld,s;EL“L_l — -0 _O C-D
T -
0 0—0 20-28VDC, CLASS2
oo 42-5.8mA
L B ]
Current Flow ﬂ_ﬁ_/o 20LAY o
~ o 5 O Al A5
User [ — §; © © A2| A6 ﬁ\
Suvplv:t COMI o0—0 A3l A7 o o
s CO I [eNe]
~o—fo o ala g3
Current Flow $——% © E O/O ﬂﬁ oo
— —o—C 0_0 B1| B5 (3]
———+10 0 Bajge || © ©
oo B3ls7 |22
" 5
G L —>— 10 0 el o o
- D10 0 €ojc4 |l o o
o o o
Current Flow 1 1 O° e o o
- s ©_0 L2166 |1 g o
e COMI O0—0 QE o o
— cufcu |l oo
——— T DojD4 || © ©
24v0C E olos || © °
+= _ Common EE o o
| J_ To LED EE Q_,
| afav || ©
| Isolator
L ——o—A\—t =
Input
- ~_

Current sinking configuration shown
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See page 6-57 for part numbers of ZIPLink cables and
connection modules compatible with this I/O module.
Note: When used with the ZIPLink wiring

system, relay outputs are derated not to
exceed 2 Amps per point max.

ZIPn

(CONNECTIONSYSTEMS]
e

Points Derating Chart

P 475-T3.2 VDT 5-12VDC INPUT
| AB CD
o] — AC —— BD—]
- 0 4 0 4
— 1 5 1 5
— 2 6 2 6
0 T T T T 3 7 3 7
] 10 20 30 40 50 60°C
2 50 68 86 104 12 140°F D4-32ND3-2
Ambient Temperature (°C/°F)
0 S o]
= © 0 DISPLAY AlB
i 0 SELECT -
Current Flow e O/O
- > c-p
User i 0
Supply CoM1 o0—0 4.75-13.2VDC, CLASS 2|
3.1-8.2mA
—— e 1o°
o O
C t Fl O/O
urrent Flow. o
il >0 o 0|
User — 0 0 o o
Supply COMIL o0—0O
Pp! " VI o o
— 0 0 oo
P 0 o o
s 20
nt Flor e S o © o
Current Flow __———#> — o o
o oML 0—0 o o0
User | —— 0 0 o o
Supply - — o o
’ 0
——a >0 o o
= 0 0 o o
s 0 0 oo
— 0—0 o o
— o o
—_— L o O
z o o
5-12VDC r o o
+,, - Common
P — o o]
| To LED
| O
‘ Optical
— Isolator
Input - \ J
L
Current sinking configuration shown
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DC Input Modules

D4-64ND2 DC Input <--->

Module Location CPU base only*
Inputs per Module 64 (current sourcing)
Commons per Module Eight (isolated)
Input Voltage Range 20-28VDC
Peak Voltage 30vVDC

ON Voltage Level >20.0V

OFF Voltage Level <13.0V

Input Impedance 48KQ

Input Current 5.0mA @ 24VDC
Minimum ON Current 3.6mA
Maximum OFF Current 2.6mA

Base Power Required 5V 300mA max

External Power Required (optional)

24VDC +10%, 320mA max

OFF to ON Response 2.5ms (typical)

ON to OFF Response 5ms (typical)

Terminal Type Connectors sold separately.
(See ZIPLinks note below) See page 6-19.

Status Indicators Logic side

Weight 7.80z. (220q)

Since there are only 32 LED's on the module, you can only display the status for 32 points at one time. In the A - B
position, the status of the first group of 32 input points (A0-A17, BO-B17) is displayed (connector 1). In the C - D
position, the status of the second group of 32 input points (C0-C17, D0-D17) is displayed (connector 2).

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

*1 If you are using 64-pt. modules, you cannot install any speciality modules in slots 5, 6, or 7 of the local CPU base.

2. Modules are not allowed in expansion bases.

Points Derating Chart

64—

- 20-28 VDC

0 1T T T 71
0 10 20 30 4 50 6°C
250 68 8 104 12 140°F

Ambient Temperature (°C/F)

Wiring per 32pts.
using EXT 24VDC Connector

Current Flow l
Current Flow l
Current Howl
Current Fluwl

b1

|
‘u
$58858888E0TTEET0LS)

(CONNECTIONSYSTEMS]
e

5
=]
<

Internally
Connected

=1
<

L]

=3
<

=3
<

To LED

~

24VDC Ext |
+

)
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savpe £ 1 — >0 A3 A7 C3 c7 CNi CN2
i~ " com |
+ o © cifo o|ov c50 ofov o o
= *—T°~° A10| © O [ AT4 C10| © O [C14
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AC Input Modules

D4-08NA AC Input <--->

D4-16NA AC 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 130VAC
AC Frequency 47-63Hz AC Frequency 47-63Hz
ON Voltage Level STOV ON Voltage Level ST0V
OFF Voltage Level <30V OFF Voltage Level 0V
Input Impedance 12KQ Input Impedance 8KQ
Input Current %f?nﬁ”ﬁé@z‘fo% Input Current 145mA @ 120VAC
Minimum ON Current 5mA N fmh
Maximum OFF Current 2mA Maximum OFF Gurrent 2mA
. i 150mA max.
Base Power Required 5V 100mA max Z ;ietp ‘;":;H equired 5V “
0 esponse 5-30ms
OFF to ON Response 5-30ms
ON to OFF Response 10-50ms U AR 10-50ms
p - i i Removable (D4-1610CON
Terminal Type (included) Removable D4-810CON) ;‘:’ T’”‘:'ld’_'yp ‘: e o ( )
B L 0gic siae
Status Indicators 265VAC Logi side Wa '”:t” feators 9 . -
: .50z, (27
Weight 8.40z. (240) €1y 2109
See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible g
with this I/O module. g
CONNE’{I%SVSTEMS
Points Derating Chart Points Derating Chart
16
8 T 00265 VAC HT(;—ZZOVAC INPUT . : 80-132 VAC 11T(?3VAC INPUT
7 — AT BT
4 — 0 4 8 — 0 4 0 4
— — 1 5 1 5
2 — ; Z 4 — 2 6 2 6
— 3 7 — 3 7 3 7
0 T T T 1 D4-08NA 0 T T T 1 D4-16NA
DX B R G D W 80-265VAC 302 ;8 %g gg 14(?4 15202 1600$ 80-132VAC —@-
Ambient Temperature (°C/°F) 10-30mA _@_ Ambient Temperature (°C/°F) 80-20mA
50/60Hz 50/60HZCA @
o ®cA —o- | | @ RS omm——l =4
v _o—o_ . — @
DR - | | &) @ =
—o_o——1C 2 [ — |
—n—— 2 — L @ —_°_°——. 6 @ @
DA o - = | [@ O o e
g% _ A% —
e - =@ e @
— 1@ 2
—n— 5 J ey @:
_@ﬂ — A
—n— 6 @ 1 — 7 @ 2 D @
: - e B
e - [@ @
@ ®
— = @ &)
”Oﬁ)\w\c? Common R @ ”i{_\VAC COETN; T @@
| | To LED | 7 @ } To LED @_
] @ Ll B
"o i ==x R e &
solator solator
b N\ /2 Z
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AC and AC/DC Input Modules

D4-16NE3 AC/DC Input <--->

Inputs per Module 16 (sink/source)
Commons per Module 2 (isolated)

Input Voltage Range 10.2-26.4VAC/VDC
Peak Voltage 37 5VAC/VDC

AC Frequency 47-63Hz

ON Voltage Level 9.5V

OFF Voltage Level 3.0V

Input Impedance 35pQQ 1Y
Input Current 3EmA @12y
Minimum ON Current 4mA
Maximum OFF Current 1.5mA

Base Power Required 5V 150mA max

OFF to ON Response 5-40ms

ON to OFF Response 10-50ms
Terminal Type (included) Removable (D4-1610CON)
Status Indicators Logic side
Weight 8.80z. (250q)

See page 6-57 for part numb

cables and connection modules compatible

with this I/O module.

Points Derating Chart

ers of ZIPLink

16
— 10.2-26.4 VACVDC

D4-16NE3

O T T T 1

0 10 20 30 40
32 50 68 8 104

Ambient Temperature (

[ 10.2-26.4V
50  60°C AC/DC

!

12 140F 4-18mA

o) 50/60 Hz/%%

l@
®

il
i

’l
TI
@:)l
®

=)

T
! ] 7 I
5

|
i

@

®6

@

N O RN U B

To LED

Optical
Isolator

S ESEIEIEIE E

Current sourcing configuration shown
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AC/DC Input and Simulator Modules

F4-08NE3S AC/DC Input <--->

D4-16SIM Input Simulator <--->

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible
with this I/O module.

Point Derating Chart

90-150 VAC/VDC

N
I

O T 1 1

0 10 20 30 40 50
32 50 68 8 104 122

Ambient Temperature (°C/°F)

60°C
140°F

W\

To LED

L

[CONNECTIONSYSTEMS]
="

90-150VAC/DC

B

[SECIEN

0
1
2
3 7

F4-08NE3S

~
INPUT

90-150VDC
90-150VAC

-

@@@@@@@@@@é

éa+||%II%IHEIIé‘«||+||+||%||é‘f||é&=||

S
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D4-16SIM

Inputs per Module 8 (sink/source) Inputs per Module 8 or 16 selectable by internal switch
Commons per Module 8 (isolated) Base Power Required 5V 150mA max
Input Voltage Range 90-150VAC/VDC Terminal Type None

Peak Voltage 350 peak < 1ms Status Indicators Logic side

AC Frequency 47-63Hz Weight 8.80z. (2500)
e PR ) >S0VDC/TSVAC e e . s
OFF Voltage Level <60VDC/45VAC

Input Impedance 22KQ

Input Current 55mA @ 120V

Minimum ON Current 4mA

Maximum OFF Current 2mA

Base Power Required 5V 90mA max

OFF to ON Response 8ms

ON to OFF Response 15ms

Terminal Type (included) Removable (D4-1610CON)

Status Indicators Logic side

Weight 90z. (2560)

INPUT SIMULATOR

8 16
ATTIr B T

4
5
6

W
N s

7

Programmable Controllers

OFF == ON
A0 @O

Al @O
A2 @O
A3 @O
A4 @O
A5 @O
Ao @O
A7 @O
B0 @O
B1 @O
B2 @O
B3 @ O
B4 @O
B> @ O
Bo @O
B7 @ O
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DC Output

D4-08TD1 DC Output <--->

Modules

F4-08TD1S DC Output <--->

Outputs per Module 8 (current sinking) Outputs per Module 8 (current sinking)
Commons per Module 2 internally connected Commons per Module 4 (isolated, 8 terminals)
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 200VDC < 1ms
ON Voltage Drop 83\\588 g 2 ON Voltage Drop 0.5VDC @ 2A
- iofi 2A/point
Max Current (resistive) Y L Max Current (resistive) 4A/common
Max Leakage Current 0.1mA @ 40VDC VA D B! SuA
30A for 1ms
Max Inrush Current éﬁ;} O]‘Pr1 égmg Max Inrush Current Y92 for 10ms
Minimum Load 0.2mA it Bl WA
Base Power Required 5V 150mA max iase A ‘; “l’;” Z"’q”f’ ed 3V 295mA max
External DC Required 24VDC = 10% @ 35mA 0’,{__’1‘:’ ” aONll:? Cupliey] Nore
fo esponse 258
OFF to ON Response 1ms
ON to OFF Response ms ONito OFF Response 290
Terminal Type (included) Removable (D4-810CON) ;’ermmil 7_-}' e (includod) Femovable (D4 161001
Status Indicators Logic side M;a’_”: G Logie sice
; ‘eight 100z. (2829)
Weight 8.40z. (2400)
1 (3A) per output (see diagram)
1 (7A) per common Fuses
Fuses N(gn-r)eBIaceable Non-replaceable
Points Derating Chart e Points Derating Chart
8 — 12-24VDC OUTPUT 8] 15 Moo 24-150VDC  OUTPUT
7 Output Current . 24v FU ] 2P 8 OPENFUSE
1.25A/point | 2.0A/point 11
4 - Output Current ? g 4 — ? ‘51 ? ASt
_ 2A/point 2 6 ] 2 6 2 6
- (5A/common) 3D4 08T|'D1 ] 3 7 3 7
0 _ — F4-08TDI1S
T T T 1 0
0 10 20 30 40 50 60°C f I ! ! !
32 50 68 86 104 122 140° 10.2-26.4VDC (:) (0] 10 20 30 40 50 60°C 24-150VDC —l::}—
Ambient Temperature (°C/°F) 0.2mA-2A » /fgbieg?TemSSerat]uori (O]C%%F) 4o 2A
Internally SUP | ——
12-24 VDC connected C . () sup A @
+ - @ c _h_ oun Y/ A our @—
1l &) C— _l 0 + L @ 0 @cow\ Commoh]s 0 COM | —— @
HO——®o0 | | &) ' @V | our | 0 —
/D) COM group | ]
1 | - 1 @ G\Kﬂ\sgr’(‘y ! COM | —— @
T 2 | U_@E our sup ! @:
s \COM B
L o——@®:3 | L 2 @ our | =
12-24VDC + - @l @ A com| 2 @@
' ol L @ =@ 2 L our
— — 0 —
= D4 c L '@O:”U com com| 2 @@
o ——= & 0. v =)
_® 6 4 stuP@ C?M our | € @
@7 @ X WD(DOGUT ! Lcom _@
To - @“’M our |4 )
(__"T . L 5 @ _"@ out 5 T
Commons 24vDC /COM 7 COM | ——H @
w 7 =
o 5
I - =@ v [
424V To LED , S T = @
+24VDC IOm ut | _ - @ *,.~ 1Common CEM @=
— 1 T ouT —
e % DT ae | @ | gl
| b 24vDC | 3A Optical ’ =
(Common —@ Output Isolator To LED _@_
_____
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DC Output Modules

D4-16TD1 DC Output <--->

D4-16TD2 DC 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 4.5-26.4VDC Operating Voltage 10.2-26.4VDC
Output Type NPN Open collector Output Type NPN Emitter Follower
Peak Voltage 40VDC Peak Voltage 40VDC
ON Voltage Drop 8%88 % 82% ON Voltage Drop 1.5VDC @ 0.5A
Max Current (resistive) 0.5A/point - 3A/common Max Current (resistive) glkz/g/ézﬁ:rﬁén% n@ @g%"og .
Max Leakage Current 0.1mA @ 40VDC

oA for 10ms Max Leakage Current 0.1mA @ 40VDC
Max Inrush Current 1A for 100ms Max Inrush Current 2Afor 10
Minimum Load 0.2mA Minimum Load 0.2mA
Base Power Required 5V 200mA max Base Power Required 5V A00mA max
External DC Required 24VDC + 10% @ 125mA External DC Required Nome
OFF to ON Response 0.5ms OFF to ON Response s
ON to OFF Response 0.5ms ON to OFF Response s
Terminal Type (included) Removable (D4-1610CON) Terminal Type (included) Removable (D4-1610CON)
Status Indicators Logic side Status Indicators Logic side
Weight 9.50z. (270g) Weight 9.80z. (280g)
Fuses R,éﬁf\r)eg?gcce‘;mg‘on Fuses 1 (5A) per common

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

. Derating Chart
Points

~ Output Current

12 0.35A/point
~
1 Output Current
8 0.5A/point
44 (3A/common)

ST T T T

Non-replaceable

0 10 20 30 40 50 60°C
32 50 68 86 104 12 F

1
Ambient Temperature (°C/°F

5;24 VDC Internally
J— & CA»{ connected
1 0
- O—F@o
O =—® | |
————@®
t—T——®s | |
——@®>
Pt e ®: ||
3
5-24 VD(F3®77 A_W‘
————®
——+®o ! ‘
—@ 5 |
—4L 4{:: 1
6
— @2 |
T ————® 7
— =@ \
-
L
24VDC
—————
+i T+
2avDe | 24V
e S8 et
Outpu
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See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.
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DC Output

D4-32TD1 DC Output <--->

Modules

Outputs per Module 32 (current sinking)
Commons per Module 4 (isolated)

Operating Voltage 4.75-26.4VDC

Output Type NPN Open Collector
Peak Voltage 36VDC

ON Voltage Drop 0.6VDC @ 0.2A

Max Current (resistive) Y oL

Max Leakage Current 0.1mA @ 36VDC

Max Inrush Current WAfortoms
Minimum Load 0.1mA

Base Power Required 5V 250mA max

External DC Required 24VDC+ 10%, 140mA max
OFF to ON Response 0.1ms

ON to OFF Response 0.1ms

Terminal Type Connectors sold separately.
(See ZIPLinks note below) See page 6-19.

Status Indicators Logic side

Weight 6.70z. (190g)

Fuses None

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

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, DO-D7) is displayed.

with this I/O module.

Derating Chart
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DC Output Modules

D4-32TD1-1 DC Output <--->

D4-32TD2 DC Output

<>

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 (C0-C7, D0-D7) is displayed.
This module operates on reverse logic -

(voltage present when output is OFF, no voltage when output is ON).

Outputs per Module 32 (current sinking) Outputs per Module 32 (current sourcing)
Commons per Module 4 (isolated) Commons per Module 4 (isolated)
Operating Vollage 5-15VDC Operating Voltage 10.8-26.4VDC
Output Type NPN Open Collector (with pull-up) Output Type PNP Open Collector
Peak Voltage 16.5VDC Peak Voltage 30vDC
ON Voltage Drop 0.4VDC @0 1A ON Voltage Drop 0.6VDC @ 0.2A
o 0.09A/point 02
Max Current (resistive) 0.72A/common Max Current (resistive) 1 0A/cormmon
283AModule 4:0A/module

Max Leakage Current 0.01mA @ 16.5V0C Max Leakage Current 0.01mA @ 26.4VDC
Max Inrush Current 8'22 Ig[ }83:33 Max Inrush Current 500mA for 10ms

= ini 0.2mA
Minimum Load 0.15mA g’”’"}:’m L”;d — 350m .
Base Power Required 5V 250mA max R L A max
External DC Required 5-15VDC = 10%, 150mA max External DC Required LV —
OFF to ON Response 0.1ms OFF to ON Response 0.2ms
gg’g’,’g’;’;ﬁ?p onse g'm J | ON to OFF Response 0.2ms

f fely. :
(See ZIPLinks ,{)’tje below) Sgg ?)S%g r631S 8 Separately Te”"'”?’ Type gonnectors_?old separately.
= — (See ZIPLinks note below) ee page 6-19.
Status Indicators Logic side : —
: Status Indicators Logic side
Weight 6.70z. (190g) -
Weight 6.70z. (190g)
Fuses None
Fuses None

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 (AQ-A7, BO-B7) is displayed.

In the C - D position, the status of the second group of 16 output points (CO-C7, DO-D7) is displayed.

See page 6-57 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

Derating Chart
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See page 6-57 for part numbers of ZIPLink cables and
connection modules compatible with this I/O module.

Note: When used with the ZIPLink wiring system, relay out-
puts are derated not to exceed 2 Amps per point max.

Points Derating Chart
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DC Output Modules

D4-64TD1 DC Output <---> Base power Required 5V 800MA max
; * : 24VDC + 10 % (850mA

Module Location CPU base on‘Iy | External DC Required per common) 7.0A total max
Outputs per Module 64 (current sinking) OFF to ON Response 01ms
L‘ommt.ms per Module 8 (non-isolated) 0On to OFF Response 0.2ms
Operating Voltage 4.75-26.5VDC Terminal type Connectors sold separately.
Output Type NPN Open Collector (See ZIPLinks note below) See page 6-19.
Peak Voltage 36VDC Status Indicators Logic side
ON Voltage Drop 06VDC @0.1A ON Voltage Drop 15VAC @ 2A

foti 0.1A/point, 1A/common, 7A Weight 7.40z. (210g)
Max Current (Resistive) per module fota Fuses Nore
MaX Leaka_l]e Cllffeﬂf 001 mA @ SGVDC Only 32 status points can be displayed at one time on the front of the module. In the A-B position, the sta-

tus of the first group of 32 output points (A0-A17, B0-B17) is displayed (connector 1). In the C-D position,

Max Inrush current 1A for ‘]msY 700mA for 100ms the status of the second group of 32 output points (C0-C17, DO-D17) is displayed (connector 2).
Minimum Load 0.1mA See page 6-57 for part numbers of ZIPLink

*1. If you are using 64-pt. modules, you cannot install any speciality
modules in slots 5, 6, or 7 of the local CPU base.

2. Modules are not allowed in expansion bases.

cables and connection modules compatible
with this I/O module.

(CONNECTIONSYSTEMS]
N
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AC Output Modules

D4-08TA AC Output  <--->

D4-16TA AC Output <>

Outputs per Module 16

Commons per Module 2 (isolated)

Operating Voltage 15-265VAC

Output Type SSR (triac)

Peak Voltage 265VAC

AC Frequency 47-63Hz

ON Voltage Drop 1.5VAC @ 0.5A
0.5A/point

Max Current 3A/common @ 45° C
2A/common @ 60° C

Max Leakage Current 4mA @ 265VAC

Max Inrush Current 18? g lgg]rf] .

Minimum Load 10mA

Base Power Required 5V 450mA max

OFF to ON Response ms

ON to OFF Response ms +1/2 cycle

Terminal Type (included) Removable (D4-1610CON)

Status Indicators Logic Side

Weight 12.20z. (350g)

Fuses 1 (5A) per common, non-replaceable

See page 6-57 for part numbers of ZIPLink cables and
connection modules compatible with this /O module.

ZIR

Note: When used with the ZIPLink wiring system, relay outputs &
are derated not to exceed 2 Amps per point max.

Outputs per Module 8
Commons per Module 2 (isolated)
Operating Voltage 15-265VAC
Output Type SSR (triac)
Peak Voltage 265VAC
AC Frequency 47-63Hz
ON Voltage Drop 1.5VAC @ 2A
2A/point
Max Current 5A/common @ 30° C
2A/common @ 60° C
Max Leakage Current 5mA @ 265VAC
30A for 10ms
Max Inrush Current 10A for 100ms
Minimum Load 10mA
Base Power Required 5V 250mA max
OFF to ON Response ms
ON to OFF Response ms +1/2 cycle
Terminal Type (included Removable (D4-8I0CON)
Status Indicators Logic side
Weight 11.60z. (330g)
Fuses 1 (8A) per common, non-replaceable
Points Derating Chart
8 18-220VAC OuUTPUT
~  Output Current— TB FU
| TApoint Output Current | .
44 - 0.5A/point ] 5
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’ 0 Jo ;o Jo Jo ;0 60°C 155265VAC
3250 68 8 104 122 140°F 1;’(,”/"(:\0‘,42;*
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Relay Output Modules

D4-08TR Relay Output <--->

F4-08TRS-1 Relay Output <--->

Typical Relay Life (Operations)

Maf’;’,"”’t’-’ Rc;sisti%e Operating Voltage
or Inauctive Inrusi 30 120 | 250
Load Current voc |VAC |VAC
2A resistive  |100K 300K |200K
2A inductive 100K | 80K 60K
0.5A resistive 800K |1M  |800K
= - RELAY OUTPUT
0.5A inductive |300K |300K |200K ™ FuU
0 4
1 5
2 6
3 7
D4-08TR
) 5-250VAC
Poir:}[s Derating Chart 2;:}202/\?2821 _@—
1 7 Output Current C CA
>—-@ca 1.25\A/poim . @
Fo—®o | * ] Output Current ] @
—O—® 1 - 2A/point 1
HO—@® 2 =1 (5A/common) Y - @
0
L T 1T T 2
- h@?l 0 10 20 3 4 s cocd | @
! & 32 50 68 8 104 122 140°F] 3
HO—@ 4 Ambient Temperature (°C/°F) = = @
—o—® o
= cB @
L@ 7
® @
L | | 5 @
Fm———————-
- < [[@
|
Common i L 7 @
| &
0l
Ou(&ut RELAY —@\’)—
,,,,,,, L=
Volume 13
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ing NEMA size 4 can be used with this module.

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 *125VAC-250VAC
Output Type Form A (SPST-NO) Output Type 4, Form C (SPST) 4, Form A (SPST-NO)
Peak Voltage 30VDC/256VAC Peak Vollage 30VDC/250VAC @ 10A
AC Frequency 47-63Hz AC Frequency 47-63Hz
ON Voltage Drop N/A ON Voltage Drop N/A
Max Current gt\\//gmn . Max Current (Resistive) 10A/point 40A/module
Max Leakage Current N/A
Max Leakage Current 0.1mA @ 265VAC VARG 0
Max Inrush Current 2A Minimum Load 100mA @ 12 VDC
bttt Ly _ SmA Base Power Required 5V 575mA max
Base Power Required 5V 550mA max External DC Required Nors
External DC Required None OFF to ON Response E—
OFF to ON Response 12ms ON to OFF Response p—
oN ta_ OFF Resp .0 nse fams Terminal Type (included) Removable (D4-1610CON)
Terminal Type (included) Removable (D4-810CON) Status Indicalors Logic sice
Status Indicators Logic side Weight 13202 3740)
Weight ?'10: (2600) Fuses 1 (10A) per common Non-replaceable
Fuses N(E?]—geg?arccezmemon Maximum DC voltage rating is 120 VDC @ 0.5A @ See page 6-57 for part numbers
30,000 cycles typical. Motor starters up to and includ-

of ZIPLink cables and connection
modules compatible with this I/O

module.
F ,!ME“ Caution: the ZIPLink wiring sys-
tem is rated at 2 Amps per I/0
a a a0 point and 4 Amps per common,
Tvplcal REIav Life (ﬂperatmns) therefore the F4-08TRS-1 relay
: outputs are derated to 2 Amps
Maximum Resistive Operating Voltage per point and 4 Amps per com-
(L)r lr(ljdgot/ve {nrush 28 120 |250 mon when used with the ZIPLink
0aa Lurren vDCc |\VAC |VAC wiring system.
1/4HP 25K
10.0A 50K 50K
5.0A 200K {100K
3.0A 325K [125K | 50K RELAY OUTPUT
0.05A >50M —
Tk .
A
oints  Derating Chart F4-08TRS -1
[E—
THE o 8 12-250VAC
- N“c 1 Ouput Current s G
@C 1 4* 5A/point 1o 1A —
. N‘c@m T Output Current 7 0| =
@ ¢ B 10/tvpptt>in& [ o L€ @@
0 2@ | _(40A/module) NO
@ N T T T T R~ @
Fo o4 svaasan | S
[ E—r— g Ambient Temperature (°C/°F) — @ @
- \o, NO
e, D¢ N N
. @uﬁo@g ) = @
ha é NO ) @=
yH=C
Common < 3 =®
e @ 10A s NO ®=
NC
4 | =
o EE Y < @
Wf BalEs
NC PN
O—® 5 |< L~
Sample Relay Output Circuit (1 of 4) N @ @
& CO"" 10A Nb() < —
;| =
c @
o % QE N7O I @:
—-—.Q
Sample Relay Output Circuit (1 of 4) ':‘“f
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Relay Output Modules

D4-16TR Relay Output <--->

Outputs per Module 16 relays

Commons per Module |2 (isolated)

Operating Voltage 5-30VDC-5-250VAC
Output Type Form A (SPST-NO)
Peak Voltage 30VDC/250VAC

AC Frequency 47-63Hz

ON Voltage Drop N/A

Max Current (Resistive) ;%28% "

Max Leakage Currenf  |0.1mA @ 265VAC

Max Inrush Current 47

Minimum Load 5mA

Base Power Required 5V | 1000mA max, 60 mA/point
External DC Required | None

OFF to ON Response 10ms

ON to OFF Response 10ms

Terminal Type (included) | Removable (D4-1610CON)
Status Indicators Logic side

Weight 10.90z. (310g)

Fuses 1 (8A) per common (Non-replaceable)

Outputs per Module 8 relays
Commons per Module 8 (isolated)
Operating Voltage 12-30VDC-12-250VAC
Output Type 3: FSIQ g ((ggsDTT-)NO)
Peak Voltage 30VDC/250VAC @ 5A
AC Frequency 47-63Hz
ON Voltage Drop N/A
Max Current (Resistive) ZS/A%i”t
odule
Max Leakage Current N/A
Max Inrush Current 10A
Minimum Load 100mA @ 12VDC
Base Power Required 5V | 575mA max, 60mA/point
External DC Required None
OFF to ON Response ms
ON to OFF Response 9ms
Terminal Type (included) | Removable (D4-1610CON)
Status Indicators Logic side
Weight 13.80z. (390g)
Fuses 19379-K- Wickman |1 (10A 250V) per common User replaceable
Replacement Fuse D4-FUSE-2 <>

Maximum DC voltage rating is 120 VDC @ 0.5A @ 30,000 See page 6-57 for part numbers £/
cyclebs typi:-,L lnottér sm;eg'rls up to and including NEMA size 3 of ZFIDPL?nk cables End connec- module. Zﬂpl_il
' tion modules compatible with - - . Caution: the ZIPLink
. . . this 1/0O module. Typlcal Relav Life (Uperatmns) wiring system is rated
Typical Relay Life (Operations) Caution: the ZIPLink wiring | Maximum Resistive | Operating Voltage :f,ﬁ f,",',',’:,j,;",’,;ﬁ/‘p’o’i,‘:f”’
Maximum Resistive | Operating Voltage m system is rated at 2 Amps | or Inductive Inrush |30 125 | 250 mon, therefore the Dd-
or Inductive Inrush |28 1120 1240 | ZIFAIN l;;';’" ’;z, ZUI'ZL ;’:;: r‘: /:I"';P:_ 411" Load Current VDC |VAC |VAC 167R relay is derated to
Load Current VDC |VAC |VAC 08TRS-2 relay outputs are 1A resistive  |>IM 500K | 300K 4 :mps pzr cg;man
. = when used with the
5.0A 200K |100K derated to 2 Amps per point | T A inductive | 400K 200K | 100K ZIPLink wiring system.
3.0A 325K [125K  [50K af;’d 4 Ast ﬂ_;-": tvl:’mz';';[' . 0.5A resistive |>2M 800K | 500K
when used with the in . 5
0.05A >50M wiring system. 0.5A inductive |>IM | 300K | 200K
RELAY OUTPUT RELAY OuTPUT
B B FU
[ — — A /- 8
0 4 0 4 0 4
1 5 1 5 1 5
2 6 B 2 6 2 6
3 7 3 7 3 7
Points_ Derating Chart F4-08TRS -2 D4-16TR
. o 'oints. - — —
D ® 8] b _(:)_ Pz @
- N{ 1 ouputCurert o = (A points  Derating Chart ]5/;.2%/38?
%@Qo 4: 5A/point o | —] 4 16 — A *_
2 7 (40A/module) o C @@ 1 S 124 S:[Ap/it)&:"em @Q
- o 7 Al = @ ok 57 ou \xC t —
F—®¢ ) T T T N Sl Tapent @
& ® 0 10 20 30 50 6C é @= —. : @7 ] (SA/'ZUmmon) ®=
CF— 5@ | P rmerane Lert L@ Dev T = &
T ®ue P = @D S8R Be L D]
s N, = @ 5 Ambient Temperature (°C/°F)
e ul 2o e
e onl e =4 B
; = A~
Common  10A 3 | = @ [ @
sl e =
£ 4 — | —
o $MipBicE S ®
»—m—@—T o B A \ @=
NC HRERIR @ \ N @
Sample Relay Output Circuit (1 of 4) AL Y @@ C()m‘mon ®=
c 1A 6 || @] To LED @
ommon NO N
[~ @ } [ = @
O {E N7() @: i T 5 + L |
4@_@4 —@~ Ouput  RELAY &7 —@®
Sample Relay Output Circuit (1 of 4) - F‘%
olume 13
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See page 6-57 for part numbers of ZIPLink cables
and connection modules compatible with this I/O
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Analog Input Modules

F4-04AD 4-Channel Analog Input <--->

Number of Channels 4
Input Type Single-ended or differential Voltage or current
Input Ranges O Da S Sy 5%, £10V
Channels Individually Range is selected for all channels. Fach
Configurable channel can be wired for voltage or current
7 12 bit (0 to 4095 olar
Resolution 1300 o) BB o
20MQ- minimum, voltage in
Input Impedance 2500- 1/2W. £ 0.1%, 2 ppm/°o current

Max. Continuous Overload

+50VDC voltage input, +45mA, current
input

Recommended External Fuse

0.32A, Series 217 fast acting, current inputs

Common Mode Voltage Range

+ 10V maximum

Linearity +0.025% of span (x 1 count max. unipolar)
Input Stability +1/2 count
Cross Talk -80dB, 1/2 count maximum

Full Scale Calibration Error

counts max., voltage input

+12 D
+ 16 counts max., at 20.0mA current input

Offset Calibration Error

+ 1 count max., voltage input
+ 2 counts max., at 4.0mA current input

0.4% max. @ 77°F (25

Conversion Time

<6mS per selected channel

Noise Rejection Ratio

Normal mode: -3dB @ 50Hz,
-6 dB/octave
Common mode: -70dB, DC to 12 KHz

PLC Update Rate

1 channel per scan, min., 4 per scan, max.

Digital Input Points Required

16 (X) |nput points (12 binary data bits, 2
channel ID bls 1'sign, 1 broken transmit-
ter) £t|ona|3 input point operation for
D4-04AD compatibility mode

Terminal Type (included)

Removable (D4-16I0CON)

Base Power Required 5V

150 mA

External Power Supply

24VDC, + 10%, 100 mA, class 2

Accuracy vs. Temperature

+ 45 ppm/°C full scale calibration change
(including maximum offset change of 2
counts)

Operating Temperature

32° o 140°F (0 to 60°C)

Relative Humidity 510 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Insulation Resistance 10M, 500VDC

Noise Immunity NEMA 1CS3-304

NOTE 1: Shields should be grounded at the signal source
NOTE 2: Unused channel should be shorted for the best noise immunity
NOTE 3: When a differential input is not used, OV should be connected to C of the channel

See page 6-58 for part numbers of ZIPLink

. 5°C 3
Maximum Inaccuracy 0.55% max. @ 3210 1 C) F (010 60°C) cables and connection modules compatible  #2
with this I/O module. ZIR
o
Internal Module Wiring Vo oo
ﬁ (front end) P— e cm
@ V F4-04AD
CH1 Single-ended + < . DIsPLAY _(:}
Voltage Transmitter [L/—“) « See &) | 2500
NOTES | o ov@i O *@
Ké\\lj /) V AtoD [ @=
. . n é}f “n= Convertor CH1 ! _®
CH2 Differential  + [ @< & N L o
Voltage Transmitter L 5\ Y 1 2500 . ” @@
S @ | - g
- 5 @ A e
CH3 Differential . -~  ~— R D C Y A z o ov @=
Current Transmitter A < .| ) : T - roo @@
@O\/ cH3 | _@
U @ \% r\ L ov @@
CHe 2-wire  ~ [g ) € M =
Current Transmitter N \éb R r ~P=
’ L ov@i CE OV] = )
@ @ 0-10VDC @@
@ User VA: :x‘zon\r/nrf @ —
@P @ ;i;t)frlry‘ Channel select Lﬁf@@
+ - U \i 24VDC 0,2A
User Supply | 216 - 26.4 VDC c % oo L) &
Class 2 ov %
Wiring for @ !
unused channels (@)%
See Note 2 %
Volume 13
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Analog Input Modules

F4-04ADS 4-Channel Isolated Analog Input <--->

PLC Update Rate

1 channel per scan

Digital Input Points Required

16 (X) input points (12 binary data bits, 4
active channel indicator bits)

Accuracy vs Temperature

+100 ppm/PC maximum full scale (including

maximum offset)

Terminal Type (included)

Removable (D4-1610CON)

Base Power Required 5V 270mA
External Power Supply 24VDC, +10%, 120mA, class 2
Recommended Fuse 0.032 A, Series 217 fast-acting, current inputs

Operating Temperature

32° to 140°F (0 to 60°C)

Accuracy vs. Temperature

+100 ppm /°C maximum full scale
(including maximum offset)

Storage Temperature

-410158°F (-20 to 70°C)

Number of Channels 4

Input Ranges 030imh, dezoma - 1%

Channels Individually Yes

Configurable

Resolution 12 bit (1 to 4,096)

Conversion Method Successive Approximation

Input Type Differential

Max. Common Mode Voltage |+ 750V peak continuous transformer isolation

Noise Rejection Ratio Common mode: -100dB @ 60Hz

Active Low-pass Filtering -3dB at 20Hz, -12 dB per octave

Input Impedance SO0 St Ty curent input

Absolute Maximum Ratings |20k, s Gurent et

Conversion Time 1ms per selected channel

Linearity Error:  unipolar |+ 1 count (0.025% of full scale) max.

bipolar +2 counts (0.025% of full scale) max.

Full Scale Calibration Error |+ 8 counts maximum (Vi = 20mA)

Offset Calibration Error + 8 counts maximum (Vn = 4mA)
See page 6-58 for part numbers of ZIPLink 4,

cables and connection modules compatible

with this I/O module.

ZIPN

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA ICS3-304

NOTE 1: Shields should be grounded at signal source

One count in the specification table is equal to one least significant bit of the analog data value (1 in 4,096).

NOTE 2: Unused channels should have V & C & R of the channels jumpered

ANALOG INPUT
4 CHANNELS
77777777777 F4-04ADS
See NOTE 1 +internal mo_dule circuitry ?%: (:)
/D) V el P
Vollage[;:la‘nsminer t@ ( @C D - ol c v @%
(: ) CH1 —
R
D o =
CH2 o @C % AtoD CH2  — @
Not used See NOTE 2 Y R 200 ] Convertor o LY @=
CH2 Not Used @7 > C o @
o © o b e
d-wire 4-20mA @‘,J—L_/ @c & Q_ g ST @
Transmitter +1- R 20 = o |V |~
o= Qe
- Y 3
- /fAFJ—L—/ @ © Tt o @ @
Transmitter Bl @ @— (_EM v @
@ L CLIA @ @
User Supply @ @ w 24VDC 0. @
4) " 0.5A
—— e
+21.6-26.4 VDC o @
| v |
Lo e e e e e oo @E
N/
Volume 13
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Analog Input Modules

F4-08AD 8-Channel Analog Input <--->

PLC Update Rate

1 channel per scan min., 8 per scan, max.

Number of Channels 8, single ended (one common) Digital Input Points Required |16,X) inout (gloé?ttg %i?i&]r%e%a)ta bits, 3
Input Ranges O30k s =2V =10V Base Power Required 5V 75mA

Channels Individually No. Each channel can be configured for current or | | T€FMinal Type (included) Removable (D4-1610CON)

Configurable voltage but must be same range. External Power Supply 18-30VDC, 120mA, class 2

Resolution 2R (1 10 40%0) Recommended Fuse 0.032 A, Series 217 fast-acting, current inputs

Active Low-pass Filtering

-3dB at 20Hz, -12 dB per octave

Input Impedance

250Q +0.1%, 1/2W current input
>20MQ voltage input
1 MQ minimum

Operating Temperature

32° to 140°F (0 to 60°C)

Absolute Maximum Ratings

-45mA to + 45mA, current input
-75V to +75V, voltage input

Accuracy vs. Temperature

+ 50 ppm/°C maximum full scale (including
maximum offset change of 2 counts)

Storage Temperature

-410158°F (-20 to 70°C)

Full Scale Calibration Error
(Offset error not included)

+ 12 counts voltage input .
+ 12 counts max. @ 20mA current input

. Relative Humidity 510 95% (non-condensing)
Conversion Time 0.4ms per channel (module conversion) - = : :
1'ms per selected channel minimum (CPU) Environmental Air No corrosive gases permitted
Linearity Error (End fo End) |1 count (0.025% of full scele) max. Vibration MIL STD 810C 514.2
— Shock MIL STD 810C 516.2
S  1/2 coun Noise Immunity NEMA ICS3-304

Offset Calibration Error

2 counts max., unipolar voltage input
4 counts max., bipolar voltage input,
4 counts max., 4mA current Inpu

+ + H+

One count in the specification table is equal to one least significant bit of the analog data value (1 in 4096).
NOTE 1: Shields should be grounded at the signal source
NOTE 2: Unused channels should be connected to OV or have current jumpers installed
More than one external power supply can be used (see channel 8)
A Series 217, 0.032A, fast-acting fuse is recommended for 4-20mA current loops.
If the power supply common of an external power supply is not connected to OVDC on the module,
then the output of the external transmitter must be isolated. To avoid “ground loop” errors,

rec ded 4-20mA types are:
. 2 or 3 wire: Isolation between input signal and power supply.
See page 6-58 for part nu mbers of ZIPLink L 4 wire: Isolation between input signal, power supply and 4-20mA output.
cables and connection modules compatible
with this I/O module. ZIRN
ANALOG INPUT
Internal
Module
Wiring
See Note 1 8 CHANNEL'S
/:r\\? CH1
(5]
CH1 + 1N @\\]}cm N B9, F4-0BAD
i W ov ’ .
Voltage Transmitter _ f D)\ a2 N .
. Ny Sa " R e ——OpH
S I e e
. N 2500 AtoD 2omA
Voltage Transmitter - CH3 L_OCOC* w—o Convertor [T — @
/R CH4 N 5 > an | @
CH4 [__@cmu n e | & el P @
CH3-6 v @CHS N A — e LN @
Not used CHs Dyass N 209l 2 com Zy
1 Wl | 2 w =@
/:‘P CHo N el CH3 N A
CHé L_OCHBU N 2500, com I~
W oM =
oH7 " @ar \—@ g Il &
- . IN 2509 —
. CcH7 o .
2uire 42000 P e o =@
Transmitter @ S N
| AN 2500[° CHs @:
+ W com
—— CHe  —
o ) (¢ "® " )
. - ~ - CH6 ——
3-wire 4-20mA @ p com ®_
! Jumpers for B
Transmitter + @ CH5,7 &8 N[ @
_ 1D\ 2V are installed cH7 o
Optional \é\}’/ o com J
CH8
External + - N @
P/S o —
(24VDC o
typical) 18-30VDC ov 24VDC 0.1A @
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Analog Input Modules

F4-16AD-1 16-Channel Analog Current Input <--->

PLC Update Rate

1 channel per scan min., 16 per scan, max.

Input Impedance

1 MQ minimum

2500 +0.1%, 1/2W current input
>20MQ voltage input

Number of Channels 16, single ended (one common) Digital Input Points Required lﬁaéﬁ)ve‘”cph”e}n%%ﬂ”é?é}2 binary data bits,
Input Ranges 0-20mA, &-20mA Base Power Required 5V 100mA

gg:%ﬂ%’,’g’lﬁdﬂW o, each channelcan be sonfiured for cutentor | | Tgrminal Type (included) | Removable (4-16/0C0N)

Resolution 12 bit (1 10.4,096) External Power Supply 21.6-26.4VDC, 100mA, class2

Active Low-pass Filtering -3dB at 20Hz, -12 dB per octave Recommended Fuse 0.032 A, Series 217 fast-acting, current inputs

Operating Temperature

32° to 140°F (0 to 60°C)

Absolute Maximum Ratings

-45mA to +45mA, current input
-75V to +75V, voltage input

Accuracy vs. Temperature

+50 ppm/°C maximum full scale (including
maximum offset change of 2 counts)

Storage Temperature

-410158°F (-20 to 70°

0)

Offset Calibration Error

+ 3 counts max., 4mA current input

Conversion Time 2ms per channel (module conversion) Relative Humidity 5t 95% (non-condensing)

Linearity Error (End to End) |+ 2 count (0.025% of full scale) max. Environmental Air No corrosive gases permitted

Input Stability +1 count Vibration MIL STD 810C 514.2

I(Eg#sg?zlﬁﬁa%rla;gmdggr +12 counts max. @ 20mA current input Shock MIL STD 810C 516.2
Noise Immunity NEMA ICS3-304

See page 6-58 for part numbers of ZIPLink
cables and connection modules compatible

ZIRN

ded 4-20mA

types are:

One count in the specification table is equal to one least significant bit of the analog data value (1 in 4096).
NOTE 1: Shields should be grounded at the signal source.
A Series 217, 0.032A, fast-acting fuse is recommended for 4-20mA current loops.
If the power supply common of an external power supply is not connected to OVDC on the module,
then the output of the external transmitter must be isolated.
To avoid “ground loop” errors, rec

Wlfh thS |/O module‘ 2 or 3 wire: Isolation between input signal and power supply.
4 wire: Isolation between input signal, power supply and 4-20mA output.
See NOTE 1 Internal ANALOG INPUT
| Module
Wiring
2wi BTzu A 16 CHANNEL S
-wire 4-ZUm é‘
Transmitter & i) C‘P CHI
o v 250Q
CH3 @ Py b F4-16AD-1
. [w.wal CH3 /T
2-uire 4-20mA S CHﬁb 0o -
Transmitter 9 P @ »-mJ 4-20mA
T @ -
@CHG CH1  — @
CH7 o IN
@ o S el 1G5
@ E B-C
®° N IENE
CH11 @CHW < com .
2-vire 4-20mA an w =)
Transmitter >—H @ a oy [N <k
W @cmz 2502 com
r [ — ] i = @
CH13
@ CH4 N ,:lu'l:,
@mm com
CHs5 ——
CH16 @cms 1w @
2-vire 4-20mA ma | @ane M com S
Transmitter ) { N M s = @
Aar 24V L CHe IN é}?
@&,\ 2500 o
v o ——o CH7 — @
IN
CH7
COM I%l:l
+ - CH8 ] @
IN
CH8
COM % @
24vDC | oV 24VDC 0.1A %
L u == @
- y
0
; O
;1:’/
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Analog Input Modules

F4-16AD-2 16-Channel Analog Voltage Input <---> PLC Update Rate 1 channel per scan min., 16 per scan, max.

16 (X) input points (12 binary data bits,

Number of Channels 16, single ended (one common) Digital Input Points Required ) )
Inout Ranaes 05V 010 4 active channel bits,)
C : u ; !I’ Tviduall : ' Base Power Required 5V 75mA
annels indiviaua No. Each channel can be configured for current or . .
Configurable Y voltage but must be same rangge_ Terminal Type (included) Removable (D4-1610CON)
Resolution 12 bit (1 to 4,006) External Power Supply 21.6-26.4VDC, 100mA, class2
Active Low-pass Filtering | -3dB at 20z, -12 dB per octave Operating Temperature 32°to 140°F (010 60°C)
ini + 50 ppm/°C maximum full scale (includin
LD 1MIC minifum Accuracy vs Temperature Fnaxir[r)]%m/offset é(rllarlljge ouf2 count(sl) vang
Absolute Maximum Ratin 130VAC/100VDC,
pegleMe e lpos / ( ) Storage Temperature -410 158°F (-20 to 70° C)
: - 0.4ms per channel (module conversion - T o -
Conversion Time 2 ms per selected channel minimum (CPU) Relative Humidity 5t0 95% (non-condensing)
i i Environmental Air No corrosive gases permitted
Linearity Error (End to End) |+ 2 count (0.050% of full scale) max. —
Vibration MIL STD 810C 514.2
Input Stability +1 count Shock MIL STD 810C 516.2
Full Scale Calibration Error |+ 12 counts voltage input Noise Immunity NEMA 10S3-304

(Offset error not included)
- - - - One count in the specification table is equal to one least significant bit of the analog data value (1 in 4096).
Offset Calibration Error + 3 counts max., unipolar voltage input NOTE 1: Shields should be grounded at the signal source.

More than one external power supply can be used (see channel 8)
If the power supply common of an external power supply is not connected to 0VDC on the module,
then the output of the external transmitter must be isolated.

See page 6-58 for part numbers of ZIPLink
cables and connection modules compatible
with this I/O module.

s mag,

(/]

| Internal ANALOG INPUT
See Note 1 I\\//l\(/)l:i;:ge
16 CHANNELS
L @cm
Vol l':[m i - @CHZU F4- 16AD-2
oltage Transmitter ) S @Cm - g
CH4 0-5V
" . @& o= —@’}_
Voltage Transmitter _ @me o e @
@CH7 > CH2 @_
CHS g_ CH3 =@
@ D <
B :
g_ CH5 —
" @t @
[:H" CH10/-\CH” f\—' CH7 — @
Voltage Transmitter — 3 —— \éb N o @=
_—t CH12 M A @
* I:g P CIIE e =~
o3, ’ @cmfb N . =
Voltage Transmitier F an] AN R @
@CH]@ N CH10 ®=
CHIT  f—o
7 m @ 24V CH12 @@
+ - é\\f‘/ o CHI3  |—— @
CH14 ®=
24VDC | oV CHI5 @@
I— CH16 ) I @
__________ 0 — @:
A%
24VDC 0.1A :%:
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Analog Output Modules

F4-04DA-1 4-Channel Analog Current Output <--->

Digital Output Points Required

16 (Y) output points (12 bits binary data, 4
active channel bits)

Base Power Required 5V 70mA

21.6-26.4VDC, 75mA, class 2 (add 20mA for
External Power Supply gach current loop used) (

+ 57 ppm/°C full scale calibration range
Accuracy vs. Temperature Erinclu[gﬁng maximum offset change, 2 %ounts)
Operating Temperature 32° to 140°F (0 t0 60°C)
Storage Temperature -4 10 158°F (-20 to 70°C)

Relative Humidity 510 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA ICS3-304

Number of Channels 4, single-ended (one common)
Output Range 4-20mA current
Resolution 12 bit (1 to 4095)
Output Type QOutputs sink 4-20mA from external supply
External Load Resistance 0Q minimum
Maximum Loop Supply 30VDC
Peak Output Voltage 40VDC (clamped, transient suppressor)
Maximum Load/Power
Sup D Iy 620Q/18V, 910Q/24V, 1200Q/30V
Linearity Error (best fit) + Tcount (£0.025%) maximum
Gain Calibration Error +5 counts maximum
Offset Calibration Error + 3 counts maximum

: +01% @77°F (25° C)
Maximum Inaccuracy +03% @32 to 140° F (010 60° C)

: . 100ps max., settling time

Conversion Time 2.0ms max., digital out to analog out

One count in the specification table is equal to one least significant bit of the analog data value (1 in 4,096)
NOTE 1: Shields should be connected to the OV of the User Power Supply at the module terminal block
NOTE 2: Unused current outputs should remain open (no connections)

See page 6-58 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

Typical User Wiring

Current (-

CHI

KO Output -

CH1-

Current

CH? Outpat_{

0-1KQ! o
Current (

CH3 Output

0-1KQ CH3-

——= See NOTE 1 f

ANALOG

F4-04DA-1

OuTPUT

Internal module circuitry

4-20mA current sinking —H

/) CH2+1
N

D/A

|

4-20mA current sinking DA

®

/) CH3+1
A

®

@ CH4+1

4-20mA current sinking —H oA

|

4-20mA current sinking —H DA

DOPPODPHDD

Internal

’ DC/DC Converter
0
\%

= 24V @ 75 mA

- A CH4-l
®
cr f Oupn_{,
0-1KQ @
/A 24v
—®—
ov
+ - + - T
18-30 VDC User Supply ‘
Optional 2nd 21.6 - 26.4VDC
User Supply 75 mA ‘
L

www.automationdirect.com/dl405

Add 20mA for each
4-20mA loop powered
from module

Programmable Controllers
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Analog Output Modules

F4-04DA-2 4-Channel Analog Vol --- PR 5ps maximum, settling time
€ alog Yo tage OUtpm S Conversion Time Z%ms maximum, digital out to analog out
Number of Channels 4, single ended (one common) R p 1600)oulou pos (12,015 bnay
igital Output Points ) OULpUL POIN Its Dinary dafa, .
-5V, 0-10V, +5V, +10V : 4 active channel bits or 2 active channel bits
g:tput 7a7y;s - 0-5V, 0-10V, 5V, +10 Required and 1 sign bit for bipolar)
annels Individually p
Configurable Yes Base Power Required 5V |90 mA
Resolution 12 bit (1 to 4,005) Terminal Type (included) | Removable (D4-1610CON)
Load Impedance 2KQ minimum External Power Supply fgégéggi-WDC, 90mA, class 2 (outputs fully
Load Capacitance 0.01F maximum p . . . 57| o /°C ul Scaleﬁca”brﬁtion crzlange
Voltage Output Current 5.0mA sink or source Ceuracyvs sioimperature gggnlgs)'ng maximum offset change,
Short-circuit Current 15mA typical Operating Temperature 32° to 140°F (0 10 60°C)
lﬁg;:trir;gl ﬂ;z; a(lc.-'nd toEnd)and |, , (+:0.025%) maximum Storage Temperature -4 10 158°F (-20 t0 70°C)
y . . Relative Humidity 510 95% (non-condensing)
Offset Calibration Error : ?1 ESHH}E %Silrm”ﬂﬁ prlggfr Environmental Air No corrosive gases permitted
P~ . . Vibration MIL STD 810C 514.2
Full Scale Calibration Error + 8 counts maximum (offset error included) bratio
Shock MIL STD 810C 516.2
Maximum Inaccuracy e L Flowere o) Noise Immunity NEMA [CS3-304
_ One count in the specification table is equal to one least significant bit of the analog data value (1 in
40%).
See page 6-58 for part numbers of ZIPLink § Nore . 31'5!‘:2?5&"!;"2&23?5 ol reman Zﬁﬁrilfﬁli;’;ﬁ:':s?v ofthe /s

cables and connection modules compatible
with this I/O module.

i mog

i

\L

ANALOG OUTPUT
- ——= See NOTE 1 - — —
User Wiring |
Internal module circuitry F4-04DA-2
@ 0-10VDC
@ ) LPBVDC
3 /) CH1+V voltage sink/source —H o - 1;)\/1'3:)5
Volt. U
e £ i ( o e L)
MIN e R @ L %g
@ —JcH = @
/D) CH24+v A Voltage sink/source cm |V
Vol ¥ <+ DA —
crz L) it Y v & P
MIN CH2—\/U @ — _‘:ﬁ:
@ ; —fcH ==
/D) CH3+v A\ Vvoltage sink/source — @
Vol Q! <+ DA cHe |V
CH3 Guipot o e—
2KQ P . — @
MIN & =
@ (D) CH4+V A Vvoltage sink/source CH3  —
Volt & <+ D/A —
CH4 Guae | m cH3 LY 3
2K cHa L -V
MIN &® = — @
@ 24v — | (&
@ dh Internal CH4  ——o @
&) cHa | Y
) DC/DC Converter
o Y &
+ - — C)
[
21.6 - 26.4 VDC | 24 _%
0 mA v [
I o |V @D
L v -
24V @ 90mA &5
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Analog Output Modules

F4-08DA-1 8-Chann

el Analog Current Qutput <--->

F4-16DA-1 16-Channel Analog Current Output <--->

Conversion Time

400ps maximum, for full scale change
2.2510 4.5 ms for digital out to analog out

Number of Channels F4-08DA-1
F4-08DA-1 8, single ended (one common) ., . 16 (Y) output points (12 bits binary data
F4-16DA-1 16, single ended (one common) Digital Output Points 3 bits channel select , Tbit output enable)
: Required F4-16DA-1

- 32 (Y) output points 2 sets each (12 bits binar
QuipitRanges A-20mA curent date(a, 23 bitg chgnnel select, 1bit (gutput enable
Resolution 12 bit (1 to 4095)
Output Type Outputs sink 4-20mA from external supply Base Power Required 5V S0mA
Peak Output Voltage 40VDC (no transient voltage suppression) Terminal Type (included) Removable (D4-1610CON)

External Load Resistance

0-480Q @ 18V, 220-740Q @ 24V,
1550-1760Q @48V

External Power Supply

21.6-26.4VDC, 100mA, class 2 (add 20mA for
each current loop used)

Maximum Loop Supply

48VDC (with load resistance in proper range)

Accuracy vs. Temperature

Crosstalk

-70dB, + 1 count maximum

+57 ppm/°C full scale calibration range (including
maximum offset change, 2 counts)

Operating Temperature

Linearity Error (End-to-End)

+ 1 count maximum

32°t0 140°F (010 60°C)

Storage Temperature

410 158°F (-20 10 70° C)

See page 6-58 for part numbers of ZIPLink

cables and connection mod
with this I/O module.

ules compatible

& Relative accuracy
Fll” Sb‘ale Calibraﬁﬂn Erfﬂf 48 counts max (20 O at 25° C) Hela"ve Hllmnflt}’ 510 95% (non—condenslng)
(offset error included) h e Environmental Air No corrosive gases permitted
Offset Calibration Error +3 counts max. (4.0mA at 25° C) Vibration MIL STD 810C 514.2
g +02% @ 77°F (25° C) Shock MIL STD 810C 516.2
LT R ERTEAT =04% @3210 140° F (010 60° C) : .
Noise Immunity NEMA ICS3-304

One count in the specification table is equal to one least significant bit of the analog data value (1 in 4,096).
NOTE 1: Shields should be connected to the OV of the User Power Supply at the module terminal block.
NOTE 2: Unused current outputs should remain open (no connections)

YN
ANALOG OUTPUT ANALOG OuTPUT
Typical User Wiring
—— See NOTE 1 F4-16DA-1 F4-08DA-1
h r Internal module circuitry 4mA-20mA 4mA-20mA C:)
o TEE (] e - O
J Output -
o-tke (Ao _CH1 4-20mA current sinking. DA — LHII | @ | (‘:ﬂ @
A% cH2 |~ | | crh2 | 1
5 CH2 .:‘\‘f (same) DA T — 4 —
cred T oa] | v =@ —fen =@
- - - CH4 |~
G ] oA Ccra @ + @
(same) < /D) CHs T -l PN 1
\ \_:Y\Ly E] ; DIA — e =4 @ — CI—I|5 ] @
) < dea DIA cHe |- o cHe | = &
X )7 ) DA 2w 2 lewr @
5 —
cHg v ' -l @ -1
! < & D/A CcHB @ CH8 s
' (G0 _CH9 ! DA -1 PN -1 T
! = | cio & | —{cHe =4 @ 1 — @
! S /T _CHII ' DA cHio |- ) %
- STong D - o) | o I ) —1&)
X 7 /D) CHI3 ' DA crz| ! |~ @_
- ) oa] | - —
| g - T —®
' () CHI5 (same) DIA CH14 _l[JL ,.:]1_
~ - CH{&I%, 4 4-20mA current sinking DA 2 ers
ot T O T O ol
o Output 16
0-1KQ ov -1 ®_ ®_
(::)7 o = o =
(30 _24v Internal @ @
w oS 7 ema ov @_ ov @_
&) DO/DC Converter + @ + @
l—f\—i l 24VDCO.TA | 1 24VDCO.1A | /D
+ - + - | _ UV, _ )
18-48 VDC User Supply | 1 é\‘f‘ J‘E\;-
Optional 21.6 - 26.4 VDC = | | ( ) | |
Loop Supply 100mA | N
Add 20mA for each L
4-20mA loop powered
from this supply
Volume 13
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Analog Output Modules

F4-08DA-2 8-Channel Analog Voltage Output <--->

F4-16DA-2 16-Channel Analog Voltage Output <--->

Conversion Time

400ps maximum, for full scale change
4.5 to 9ms for digital out to analog out

External Load Resistance

1KQ max./10KQ min.
(example: 10volts@ 1KQ = 10mA load)

Number of Channels F4-08DA-2
F4-08DA-2 8, single ended (one common) 16 (Y) output points 12 bits binary data, 3 bits
F4-16DA-2 16, single ended (one common) Digital Output Points channel select ,1 bit output enable)
Required F4-16DA-2 .
0-5vDC, 0-10VDC 32 (Y) output points (two sets each of 12 bits
il I?a”ge : bingr) datg, 3%its ch(annel select,1 bit output
Resolution 12 bit (1 to 4095) enable)
Output Type Voltage Sourcing 10mA max. -
P Yo g ’ Power Budget Require 80mA @ 5VDC (base power)

Terminal Type (included)

Removable (D4-1610CON)

Crosstalk

-70dB, + 1 count maximum

and Relative Accuracy

Linearity Error (End-to-End)

+ 1count maximum (10VDC at 25°C)

External Power Supply

21.6-26.4VDC, 150mA, class 2

(Offset Error Included)

Full Scale Calibration Error

+ 6 counts max. (10VDC at 25°C)

Accuracy vs. Temperature

+ 57 ppm/°C full scale calibration range

(including maximum offset change, 2 Counts)

Operating Temperature

32° o 140°F (0 to 60°C)

Offset Calibration Error

+ 3 counts max. (0VDC at 25°C)

Storage Temperature

-410 158°F (-20 to 70°C)

Relative Humidity 510 95% (non-condensing)
Maximum Inaccuracy B @ I Y orwsoc) Envi il Ai o coros] o
V.47 nvironmeniai Air 0 COITosIVe gases permitte
Vibration MIL STD 810C 514.2
See page 6-58 for part numbers of ZIPLink 4
cables and connection modules compatible Shock MIL STD 810C 5162
with this /O module. V2 Noise Immunity NEMA (CS3-304
One count in the specification table is equal to one least significant bit of the analog data value (1 in 4,096).
NOTE 1: Shields should be connected to the OV of the User Power Supply at the module terminal block.
ANALOG ~ OUTPUT ANALOG ~ OUTPUT
Typical User Wiring
—— F4-16DA-2 F4-08DA-2
See NOTE 1 - - -
CHI ' | Internal module circuitry 00__150\\//%% () OOA}SO\C%CC C)
TKW-10kW o Outptt 0-10V'S in — —— — —
@ ourcing cHI —oif @ —dcH = @
CH2 - CH2 iy &/ (same) che [V s cr2 | Y |
AT w — U @
TkW-10kw f utpt TP e : ckv(s — @ CH3 = @
(same) = J &) ' o = o @=
: T . e =) an =@
' A @ CH7 ' cHe LY | (S CHe | * Ny St
! [N | Y ey @ M lew =2 @
' A\ @P CH9 ! crs | YV _\I'IF L — cHs [ Y @=
! cHiomy, Y : i —[ = — D
) = v GB CH11 ' chio | Y @y @=
CH12@ . Y lerm =® =@
. @ocHs cna| V5 @_
! CHI4(R . R — =@ _@
' @ cms 0(51&1(?\3)5 - cHia | Y| @D @
CH16 5 A CH16/50) - ourcing DA W ] —
Voltage 0/ v CH15 —
o {0 © v & = g il = [ &
@ 24V > Internal = @ [ — @
OV DC/DC ov S— ov -
pC Converter + @ + @ @
+ - I 24 VDC 275mA A 24 VDC 150mA @_
i L —
User S upply | L - -
21.6 - 26.4 VDC | - —@PH | | —EH
275mA L >/
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Analog Output Modules

F4-04DAS-1 4-Ch. 4-20mA Isolated Analog Out <--->

Terminal Type (included)

Removable (D4-1610CON)

Linearity Error (End-to-End)

+ 10 count maximum (0.015% of full scale)

See page 6-58 for part numbers of ZIPLink
cables and connection modules compatible

with this I/O module.

(+V1...4V4).

Number of Channels 4, isolated current sourcing Conversion Settling Time  |3msto 0.1% of full scale
Output Range 4-20mA current Gain Calibration Error +32 counts (+ 0.05%)
Resolution 16 bit (1 to 65536) Offset Calibration Error +13 counts (+ 0.02%)
Output Type Outputs source 4-20mA from external supply Output Drift 50ppm/°C
Isolation Voltage el %]éjigus’ ehannel o channel Maximum Inaccuracy ig%ﬂf g ;gtoF 1(2218: E)(o 1060° C)
Loop Supply 12-32VDC Operating Temperature 010 60°C (32° to 140°F)
Output Loop Compliance Vin-2.5V Storage Temperature 2010 70° C (-4 o 158°F)
Load Impedance 0-1375Q (@ 32V) Relative Humidity 510 95% (non-condensing)
%%um Load/Power 3750012V, 975CY24V, 1375032V Et.wirafimental Air No carrosive gases permitted
Vibration MIL STD 810C 514.2
PLC Update Rate 1 channel per scan min., 4 per scan max. Shock MIL STD 810C 516.2
Digital Qutput Points |2 Y oupu it 6y el 2chrvl || Noisg immunty NEVACS5 0
Pawer Budget Hequirement GOmA @ 5VDC (supp“ed by base) (:)ée;Eo;ufngizej‘g:}i:tgi;%:%{gggésri{:goleltg\gzne least significant bit of the analog data value (1 in 65536).
External Power Supply 50mA per channel NOTE 3: For non-isolated outputs, connect all OV's together (OV1...0V4) and connect all +V's together

r Internal module circuitry
User Wiring
N/C
Transmitter|— v @é\:\
Suppl [ Y Vi
18-32VDC|+ Vo) @
Eil
CH1 \é\\]j @\\f\ o 4-20mA current sourcing/\F D/A
0-1375Q Note 2 N/C@ A 100 Ohms
Transmitter|— g\\f\ o2
1 c‘+ 2 @ 2 —
) -2
CH2 ) /-:‘P @’J 4-20mA current sourcingi D/A
0-13750. Note 2 A% @N/C 100 Ohms
ov3
Transmitter ‘:‘Q\’
Suppl N U
15-3be | @ " —
-3 @
CcH3 %D: @\\f\ 13 " 4-20mA current sourcing D/IA
0-1375Q Note 2 NS @ w 100 Onpe
Transmitter |— @
1 SR - )
)M
( D \é\\j 4-20mAcurrent sourcing<F D/A
CH4 414 \é\‘]j VW 1
0-1375Q Note 2 100 Onpo
Note 1 {

www.automationdirect.com/dl405

Programmable Controllers

ANALOG OuTPUT

4 CHANNELS

F4-04DAS -1

4mA-20mA
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-13

+
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Analog Output Modules

F4-04DAS-2 4-Channel 0-5V/10V Isolated Analog Output
<==>

Linearity Error (End-to-End)

+ 10 count maximum (0.015% of full scale)

Conversion Settling Time

3ms to 0.1% of full scale

External Power Supply

60mA per channel, 21.6VDC-26.4VDC

Number of Channels 4, isolated Gain Calibration Error +32 counts (+ 0.05%)

Output Range 0-5VDC, 0-10VDC Offset Calibration Error +13 counts (+ 0.02%)
Resolution 16 bit (1 1o §5536) Maximum Inaccuracy 28%4’ g gt OF 1(2218 E)( Do
Isolation Voltage faltp g % chennettochanel,chan- Operating Temperature 010 60°C (32° to 140°F)

Load Impedance 2kQ min Storage Temperature 2010 70° C (-4 to 158°F)

PLC Update Rate 1 channel per scan min., 4 per scan max. Relative Humidity 5 to 95% (non-condensing)

Digital Output Points 16 data bits, 2 channel ID, 1 output enable 32 Environmental Air No corrosive gases permitted
Required (Y) outpit poits Vibration MIL STD 810C 5142

Power Budget Requirement |60mA @ 5VDC (supplied by base) Shock MILSTD 81005162

Terminal Type (included) Removable (D4-1610CON) Noise Immunity NEWA 1053304

One count in the specification table is equal to one least significant bit of the analog data value (1 in 65536).
NOTE 1: Shields should be connected to the OV terminal.
NOTE 2: For non-isolated outputs, connect all OV's together (OV1...0V4) and connect all +V's together

See page 6-58 for part numbers of ZIPLink (VT AV,
cables and connection modules compatible
with this I/O module.
,_ - T\t;amome circuitry
User Wiring
@ne
Transmitter|— v (Q@
Supp A% Vi
24VDC o)
= D
CHI ( A% @ +v | o
2KQ N/C@ AU Voltage Source
Transmitter /1) V2
Suppl! N \‘%\FJ
24 VDC|+ V2 @
D)V
CH2 ( +V @\\? \{b — DA
2KQ % @N/C Voltage Source
Transmitter f— ng{?
Suppl ALY
24 VDC |+ @ e
P SIAD
CH3 L v qf\ +v 1 D/A
K Q N/C@ YV Voltage Source
Tr;énsmiltter — @ o
u
24"be |+ *V“ @
@
CH4 ( v @ W — D/A
2KQ [ Y Voltage Source
Note 1 :
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ANALOG OUTPUT
4 CHANNELS
F4-04DAS -2
0-10VDC ()
0-5VDC
ov1
N &
+V1 @
IN
CHI
.V %
CHI @
~ |
ov2 @
IN
+V2
v &
2
-V
CH2
N & ®
ov3
IN %
Y @
IN
CH3
o S
cH3 @
+V %
ov4
v IN
+V4
IN %
o =P
cHa |V
o S
\§ >/
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Temperature Input Modules

F4-08THM 8-Channel Thermocouple Input <--->

General Specifications

Thermocouple Specifications

Number of Channels 8, differential Type J -190 o 760°C -310to 1400°F
Type E -210to 1000°C -346 to 1832°F

Common Mode Range +5VC TypeK 15010 1372°C 23810 2502°F

Common Mode Rejection | 90dB min. @ DC, 150dB min. @ 50/60Hz. Type R 6510 1768°C 149 to 3214°F

Input Ranges™ Type S 6510 1768°C 149 t0 3214°F

Type T -23010 400°C -382 10 752°F

Input Impedance MQ Type B 5290 1820°C 984 t0 3308°F
Type N -7010 1300°C -94 10 2372°F
Type C 650 2320°C 149 to 4208°F

Absolute Maximum Ratings | Fault-protected inputs to + 50VDC Display Resolution +0.1°C or £ 0.1°F

Accuracy vs. Temperature |50 Cmedmum bl Scale caibrelon | Gojd Junction Compensation | svomaic

PLC Update Rate 8 channels per scan max Conversion Time 100ms per channel

Digital Inputs éggri]%%%d&té bits, 2 channel D bits, 4 Warm-Up Time 30 minutes typically = 1°C repeatability

Input Points Required 32 points (X) input module . , )

. . Linearity Error (End to End, +.05°C maximum, +.01°C typical

Terminal Type (included) | Removable (D4-1610CON) e )| =010

External Power Supply 60mA maximum, 18 to 26.4VDC Maximum Inaccuracy + 3°C (excluding thermocouple error)

Power Budget . e

Requirements 110mA max., 5VDC (supplied to base) Voltage Input Specifications

Operating Temperature 0° o 60°C (32° to 140°F) Voltage Ranges 0-5Y, + 5V, 0-156.25mV, + 156.25mVDC

Storage Temperature -20° to 70°C (-4° to 158°F) Resolution 16 bit (1 in 65535)

; - o (o . Full Scale Calibration Error ' ’

Relative Humidity 50 95% (non-condensing) (Offset error Included) +13 counts typical, + 33 maximum

Environmental Air No corrosive gases permitted Offset Calibration Error +1 count maximum, @ 0V input

Vibration MIL STD 810C 514.2 Linearity Error (End fo End) |+ 1 count maximum

Shock MIL STD 810C 516.2 Maximum Inaccuracy +02% @ 25°C (77°F)

NOTE 1: Terminate shields at the respective signal source
Noise Immunity NEMA 1CS3-304 e et o sctoms el apers

NOTE 3: This module is not compatible with the ZIPLink wiring system.

Thermocouple Input Wiring Diagram

See note

Examples of differential
Thermocouple wiring

Examples of grounded
Thermocouple wiring

www.automationdirect.com/dl405

Internal Module Wiring

TEMPERATURE

F4-08THM

INPUT
THERMOCOUPLE

to Com or OV terminal.

Switch

24V @60mA|

COM
CH1-
CH1+
CH2—-
CH2+
CH3-
CH3+
CH4-
CH4+
COM
CH5-
CH5+
CH6-
CH6+
CH7-
CH7+
CH8-
CH8+

COM
24V
ov

\
\
\
\
\
\
\
\
\
\
Analog }
\
\
\
\
\
\
\
\
\
\

-

Voltage Input Wiring Diagram

Note 3: When using 0-156mV and 5V ranges, connect CH-
terminal to Com or OV terminal to ensure common mode
range acceptance. Also, connect any unused channels

Voltage
Transmitter

Voltage
Transmitter

Voltage
Transmitter

Programmable Controllers

Internal Module Wiring

Analog
Switch
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Temperature Input Modules

F4-08THM-n 8-Channel Thermocouple Input <---> Linearity Error +1 count (0.03% of full scale) maximum
When you order the module, replace the "n" with the type of Thermocouple needed. For example, to order a Type Full Scale Calibration +0.35% of full scale
) thermocouple module, order part number F4-08 THM- or part number F4-08 THM-K for a Type K module. Effﬂf
Number of channels 8, differential inputs Maximum Inaccuracy* i ;08 g ggz E .g: KR a:nddTS
PLC Update Rate 1 ch. per scan min., 8 per scan max.
Type B 529/1820°C 984/3308°F e -
P e /33087 Digital Input Points 16 (X) input points, (12 binary data bits,
Type C 65/2320°C, 149/4208°F Required 3 channel ID'bits, 1 sign bit)
Type E 270/1000°C, -450/1832°F q '
Type J -210/760°C, -350/1390°F .
Type K -270/1372°C, -450/2502°F Base Power Required 5V | 120mA
Input Ranges Type R 0/1768°C, 32/3214°F - -
Type S 0/1768°C, 30/3214°F Terminal Type (included) |Non-removable
Type T ?78{ g%om% 407752°F External Power Supply | 24VDC +10%, 50mA current
-2:0-100 mV Operating Temperature |32 to 140°F (0 to 60°C)
-3: 0-25mV
Storage Temperature -4 t0 158°F (-20to 70° C)
. o * 57 ppm/°C maximum full scale
Resolution 12 bit (1in 4,096) R e T
Input Impedance 27KQ Relative Humidity 510 95% (non-condensing)
Absolute Maximum ) Environmental Air No corrosive gases permitted
: Fault protected input, 130 Vrms or 100VDC = =
Ratings e Vibration MILSTD 810C 5142
gg%/feurg;?gn Automalic Shock MIL STD 810C 516.2
15ms per channel, miimun Noise Immunity NEMA ICS3-304
COIIVEI’SIOII Tlme 1 channel per CPU scan :o:e ;: ITerminate s}:jieI:s at tlhe resp?ctive signa:_sm;rce
lote Z: Leave unused channels open (no connection
converter Type Successive Appmximaﬁon, 574 Note 3: This module is not compatible with the ZIPLink wiring system.
*Max. inaccuracy is not guaranteed for
temperatures lower than:
-220°C for typesE & T
____Internal Module Wiring ~200°C for types J &K
‘r | +100°C for typesR & $
\ \
See note ‘
Com Y —
1 N } THERQACOSE)[S:ELESINPUT
CH1 1 AN ‘
Examples of differential D = }
Thermocouple wiring E};z/\— F4-08TM-n
3 \
w ] ] | con 1
— =" \ CHI- | g
-4 N CH1+ (<]
P B = (U R R |
\—{:}—f Analog CH2+ (=]
-5 Switch | CH3 - =
S S R S = v/ » S
5T } CH4+ | ®©
Examples of gmu.nfied E}if\— ‘ E]E()_év\. g
Thermocouple wiring D -7 M ‘ CH5+ P
=1 | Chor |8
NI ey W v N | CH7 - P
cHs ] | CH7+ | ©
—_Com ‘ CH8 - [S]
User Supply ﬁ 24V+ ‘ CHa+ ©
+ — ov ‘ 2C40VM+ g
B L] I \ ov o
24VDC 10% Class 2 \ = \ -
b | \ J
Volume 13
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Temperature Input Modules

F4-08RTD 8-Channel RTD Input <--->

Absolute Maximum Ratings

Fault protected inputs to +50 VDC

Number of Channels 8 Converter Type Charge Balancing
Linearity Error +1°C maximum, +.01°C typical
e gV Full Scale Calibration Error = 1°C
Inout B TVDG/PH OOOF: -200/595°C, PLC Update Rate 1 ch. per scan min., 8 per scan max.
nput Ranges -328/1103°

P Type JPT100: -33/450°C, -36/842°F Digital Input Points Required | 3. 1Pt hois (18 binary data bits, 3

Type CU-10/25W: -200/260°C, chanril 1D bits, 1 sign bit, 8 aultbits)
-328/500°F Base Power Required 5V |80mA @ 5VDC

Resolution 16 bit (1 In 65535) Terminal Type (included) Removable (D4-1610CON)

Input Impedance 27K Q Operating Temperature 32° t0 140°F (0 to 60°C)

: P -4 10 158°F (-20 to 70°
Display Resolution +£01°C, +0.1°F (:3276.7) Stara_r./e Temperature o T6°F (2010 70° )
RTD Excitation Current 2000 Helatlve Humldlt.y 510 95% .(non—condensnjg)
Input Type Differential Er.lwrafimental Air No corrosive gases permitted
Notch Filter 100db notches at 50/60Hz Vibration MIL STD 810C 514.2

-3db=13.1 Hz Shock MIL STD 810C 516.2
Maximum Settling Time 100msec (full-scale step input) Noise Immunity NEMA 1CS3-304
Common Mode Range 0-5VDC To e three vires connecting the RTD to the module must be the same type and length. Do not use the
3 o T v s & i s s wire should b lft unconnected as shown.
3. This module is not compatible with the ZIPLink wiring system.
r-— - — — — —/ —/ /7
Note 1 RTD INPUT
Chi + 200 mA ‘
Cht - Current
Ch2 + Source | 8 CHANNELS
(% ) Ch2 -
FE%:E Ret ‘ F4-08RTD
Chs - Adj. | —
e ‘ & [
Cha - | E =
Note 2 Ch4 + 8 i A/D ‘ CH1 CT N @
chs - | & - - 13 =
= H2 | — @
% Chs+ | 5 | oo || |G
Ché - E 200 mA —{com | = @
% Che+ | & Current | com =
C ~ Source o | = @
% C ‘ cHa | * @=
Ch7 + —cHa | == @
% ch7 - | ou |+ | @
Cha + | A= ®
CH5 —
ELAE Ché - —{cHe | —] @
‘ ‘ cHe | * @=
. B
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Instruction Set

Store (STR)
Begins a new rung or an additional branch in a rung with a normally
open contact.

Store Not (STR NOT)
Begins a new rung or an additional branch in a rung with a normally
closed contact.

Or (OR)
Logically ors a normally open contact in parallel with another contact
in a rung.

Or Not (OR NOT)
Logically ors a normally closed contact in parallel with another contact
in a rung.

And (AND)
Logically ands a normally open contact in series with another contact
ina rung.

And Not (AND NOT)
Logically ands a normally closed contact in series with another contact
in a rung.

And Store (AND STR)
Logically ands two branches of a rung in series.

Or Store (OR STR)
Logically ors two branches of a rung in parallel.

Out (OUT)
Reflects the status of the rung (on/off) and outputs the discrete (on/off)
state to the specified image register point or memory location.

Or Out (OR OUT)
Reflects the status of the rung and outputs the discrete (ON/OFF) state
to the image register. Multiple OR OUT instructions referencing the
same discrete point can be used in the program.

Not (NOT)
Inverts the status of the rung at the point of the instruction.

Set (SET)
An output that turns on a point or a range of points. The reset instruc-
tion is used to turn the point(s) OFF that were set ON with the set
instructions.

Reset (RST)
An output that resets a point(s).

Pause outputs (PAUSE)
Disables the update for a range of specified output points.

Comparative Boolean Instructions

Store if Equal (STR E)
Begins a new rung or additional branch in a rung with a normally open
comparative contact. The contact will be on when A=B.

Store if Not Equal (STR NOT F)
Begins a new rung or additional branch in a rung with a normally
closed comparative contact. The contact will be on when A is not
equal to B.

Or if Equal (OR F)
Connects a normally open comparative contact in parallel with another
contact. The contact will be on when A=B.

Or if Not Equal (OR NOT E)
Connects a normally closed comparative contact in parallel with
another contact. The contact will be on when A is not equal to B.

And if Equal (AND E)
Connects a normally open comparative contact in series with another
contact. The contact will be on when A=B.

And if Not Equal (AND NOT E)
Connects a normally closed comparative contact in series with another
contact. The contact will be on when A is not equal to B.

Store (STR)
Begins a new rung or additional branch in a rung with a normally open
comparative contact. The contact will be on when A > B.

Store Not (STR NOT)
Begins a new rung or additional branch in a rung with a normally
closed comparative contact. The contact will be on when A<B.

Or (OR)
Connects a normally open comparative contact in parallel with another
contact. The contact will be on when A > B.

Or Not (OR NOT)
Connects a normally open comparative contact in parallel with another
contact. The contact will be on when A < B.

And (AND)
Connects a normally open comparative contact in series with another
contact. The contact will be on when A > B.

And Not (AND NOT)
Connects a normally open comparative contact in series with another
contact. The contact will be on when A < B.

Bit of Word Boolean Instructions

Store Bit of Word (STRB)
DL450 Only Begins a new rung or an additional branch in a rung with
a normally open contact that examines a single bit of a V-memory
location.

Store Not Bit of Word (STRNB)
DL450 Only Begins a new rung or an additional branch in a rung with
a normally closed contact that examines a single bit of a V-memory
location.

Or Bit of Word (ORB)
DL450 Only Logically ors a normally open bit of word contact in par-
allel with another contact in a rung.

Or Not Bit of Word (ORNB)
DL450 Only Logically ors a normally closed bit of word contact in par-
allel with another contact in a rung.

And Bit of Word (ANDB)
DL450 Only Logically ands a normally open bit of word contact in
series with another contact in a rung.

And Not Bit of Word (ANDNB)
DL450 Only Logically ands a normally closed bit of word contact in
series with another contact in a rung.

Out Bit of Word (OUTB)
DL450 Only Reflects the status of the rung (on/off) and outputs the dis-
crete (on/off) state to the specified bit of a V-memory location.
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Set Bit of Word (SETB)
DL450 Only An output that turns on a single bit of a V-memory loca-
tion. The bit remains on until it is reset. The reset bit of word instruction
is used to turn off the bit.

Reset Bit of Word (RSTB)
DL450 Only An output that resets a single bit of a V-memory location.

Differential Instructions

Positive differential (PD)
One-shot output coil. When the input logic produces an off to on tran-
sition, the output will energize for one CPU scan.

Store Positive Differential (STRD)
DL450 Only Leading edge triggered one-shot contact. When the corre-
sponding memory location transitions from low to high, the contact
comes on for one CPU scan.

Store Negative Differential (STRND)
DL450 Only Trailing edge triggered one-shot contact. When the corre-
sponding memory location transitions from high to low, the contact
comes on for one CPU scan.

Or Positive Differential (ORD)
DL450 Only Logically ors a leading edge triggered one-shot contact in
parallel with another contact in a rung.

Or Negative Differential (ORND)
DL450 Only Logically ors a trailing edge triggered one-shot contact in
parallel with another contact in a rung.

And Positive Differential (ANDD)
DL450 Only Logically ands a leading edge triggered one-shot contact
in series with another contact in a rung.

And Negative Differential ANDND)
DL450 Only Logically ands a trailing edge triggered one-shot contact
in series with another contact in a rung.

Immediate Instructions

Store immediate (STR I)
Begins a rung/branch of logic with a normally open contact. The con-
tact will be updated with the current input field status when processed
in the program scan.
Store Not Immediate (STR NOT I)
Begins a rung/branch of logic with a normally closed contact. The con-
tact will be updated with the current input field status when processed
in the program scan.
Or Immediate (OR I)
Connects a normally open contact in parallel with another contact. The
contact will be updated with the current input field status when
processed in the program scan.
Or Not Immediate (OR NOT I)
Connects a normally closed contact in parallel with another contact.
The contact will be updated with the current input field status when
processed in the program scan.
And Immediate (AND 1)
Connects a normally open contact in series with another contact. The
contact will be updated with the current input field status when
processed in the program scan.
And Not Immediate (AND NOT I)
Connects a normally closed contact in series with another contact. The
contact will be updated with the current input field status when
processed in the program scan.
Out Immediate (OUT I)
Reflects the status of the rung. The output field device status is updated
when the instruction is processed in the program scan.
Or Out Immediate (OR OUTI)
Reflects the status of the rung and outputs the discrete (ON/OFF) state
to the image register. Multiple OR OUT instructions referencing the
same discrete point can be used in the program. The output field
device status is updated when the instruction is processed in the pro-
gram scan.
Set Immediate (SET I)
An output that turns on a point or a range of points. The reset instruc-
tion is used to turn the point(s) off that were set. The output field device
status is updated when the instruction is processed in the program
scan.
Reset Immediate (RST I)
An output that resets a point or a range of points. The output field
device status is updated when the instruction is processed in the pro-
gram scan.
Load Immediate (LDI)
DL450 Only Loads the accumulator with the contents of a specified
16-bit V-memory location. The status for each bit of the specified V-
memory location is loaded into the accumulator. Typically used for
input module V-memory addresses. Allows you to specify the V loca-
tion instead of the X location and the number of points as with the
LDIF.
Load immediate Formatted (LDIF)
DL440&DL450 Only Loads the accumulator with a specified number
of consecutive inputs. The field device status for the specified inputs
points is loaded into the accumulator when the instruction is executed.
Out Immediate (OUTI)
DL450 Only Outputs the contents of the accumulator to a specified V-
memory location. The status for each bit of the specified V-memory
location will reflect the status of the lower 16 bits of the accumulator.
Typically used for output module V-memory addresses. Allows you to
specify the V location instead of the Y location and the number of
points as with the OUTIF.
Out immediate Formatted (OUTIF)
DL440&DL450 Only Outputs the contents of the accumulator to a
specified number of consecutive outputs. The output field devices are
updated when the instruction is processed by the program scan.

Timer, Counter, and Shift Register Instructions

Timer (TMR)
Single input incrementing timer with 0.1 second resolution (0-999.9
seconds).
Fast Timer (TMRF)
Single input incrementing timer with 0.01 second resolution (0-99.99
seconds).
Accumulating Timer (TMRA)
Two input incrementing timer with 0.1 second resolution (0-9999999.9
sec.). Time and enable/reset inputs control the timer.
Accumulating Fast Timer (TMRAF)
Two input incrementing timer with 0.01 second resolution (o-
999999.99 sec.).Time input and enable/reset input control timer.
Counter (CNT)
Two input incrementing counter (0-9999). Count and reset inputs con-
trol the counter.
Stage Counter (SGCNT)
Single input incrementing counter (0-9999). RST instruction must be
used to reset count.
Up Down Counter (UDC)
Three input counter (0-99999999). Up, down, and reset inputs control
the counter.
Shift R3§ister (SR)
Shifts data through a range of control relays with each clock pulse. The
data, clock, and reset inputs control the shift register.

Accumulator

Load (LD)

Loads a 16 bit word into the lower 16 bits of the accumulator/stack.

Load Double (LDD)

Loads a 32 bit word into the accumulator/stack.

Load Real Number (LDR)

DL 450 Only Loads a real number contained in two consecutive V-
memory locations or an 8-digit constant into the accumulator.

Load Formatted (LDF)

DL440 & DL 450 Only Loads the accumulator with a specified num-
ber of consecutive discrete memory bits.

Load Address (LDA)

Loads the accumulator with the HEX value for an octal constant
(address).

Load Accumulator indexed (LDX)

Loads the accumulator with aV memory address to be offset by the
value in the accumulator stack.

Load Accumulator indexed from Data Constants (LDSX)
DL440 & DL 450 Only Loads the accumulator with a offset constant
value (ACON/NCON) from a data label area (DLBL).

Out (OUT)

Copies the value in the lower 16 bits of the accumulator to a specified
V memory location.

Out Double (OUTD)

Copies the value in the accumulator to two consecutive V memory
locations.

Out Formatted (OUTF)

DL440 & DL 450 Only Outputs a specified number of bits (1-32) from
the accumulator to the specified discrete memory locations.

Out Least (OUTL)

DL450 Only Copies the value in the lower 8 bits of the accumulator to
the lower 8 bits of a specified V memory location.

Out Most (OUTM)

DL450 Only Copies the value in the upper 8 bits of the lower accumu-
lator word (st 16 bits) to the upper 8 bits of a specified V memory
location.

Output indexed (OUTX)

Copies a 16 bit value from the first level of the accumulator stack to a
source address offset by the value in the accumulator.

Pop (POP)

Moves the value from the first level of the accumulator stack to the
accumulator and shifts each value in the stack up one level.
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Instruction Set

Accumulator Logic Instructions

And (AND)
Logically ands the lower 16 bits in the accumulator with a V memo-
ry location.

And Double (ANDD)
Logically ands the value in the accumulator with two consecutive V
memory locations.

And Formatted (ANDF)
DL440 & DL450 Only Logically ands the value in the accumulator
and a specified range of discrete memory bits (1-32).

And with Stack (ANDS)
DL440 & DL450 Only Logically ands the value in the accumulator
with the first value in the accumulator stack.

Or (OR)
Logically ors the lower 16 bits in the accumulator with aV memory
location.

Or Double (ORD)
Logically ors the value in the accumulator with two consecutive V
memory locations.

Or Formatted (ORF)
(DL440 & DL450 Only ) Logically ors the value in the accumulator
with a range of discrete bits (1-32).

Or with Stack (ORS)
(DL440 & DL450 Only ) Logically ors the value in the accumulator
with the first value in the accumulator stack.

Exclusive Or (XOR)
Performs an exclusive or of the value in the lower 16 bits of the
accumulator and a V- memory location.

Exclusive Or Double (XORD)
Performs an exclusive or of the value in the accumulator and two
consecutive V memory locations.

Exclusive Or Formatted (XORF)
DL440 & DL450 Only Performs an exclusive or of the value in the
accumulator and a range of discrete bits (1-32).

Exclusive Or with Stack (XORS)
DL440 & DL450 Only Performs an exclusive or of the value in the
accumulator and the first accumulator stack location.

Compare (CMP)
Compares the value in the lower 16 bits of the accumulator with aV
memory location.

Compare Double (CMPD)
Compares the value in the accumulator with two consecutive V
memory locations or an 8-digit constant.

Compare Formatted (CMPF)
DL440 & DL450 Only Compares the value in the accumulator with
a specified number of discrete bits (1-32).

Compare with Stack (CMPS)
Compares the value in the accumulator with the first accumulator
stack location.

Compare Real Number (CMPR)
DL450 Only Compares the real number in the accumulator with
two consecutive V memory locations or a real number constant.

Math Instructions

Add (ADD)
Adds a BCD value in the lower 16 bits in the accumulator with a Vv
memory location. The result resides in the accumulator.

Add Double (ADDD)
Adds a BCD value in the accumulator with two consecutive V mem-
ory locations or an 8-digit constant. The result resides in the accumu-
lator.

Add Real Number (ADDR)
DL450 Only Adds a real number in the accumulator with a real
number constant or a real number contained in two consecutive V-
memory locations. The result resides in the accumulator.

Subtract (SUB)
Subtract a BCD value in aV memory location from the lower 16 bits
in the accumulator. The result resides in the accumulator.

Subtract Double (SUBD)
Subtracts a BCD value, which is either two consecutive V memory
locations or a real number constant, from a value in the accumula-
tor. The result resides in the accumulator.

Subtract Real Number (SUBR)
DL450 Only Subtract a real number, which is either two consecutive
V memory locations or an 8-digit constant, from the real number in
the accumulator. The result resides in the accumulator.

Multiply (MUL)
Multiplies a BCD value, which is either aV memory location or a 4-
digit constant, by the value in the lower 16 bits in the accumulator.
The result resides in the accumulator.

Multiply Double (MULD)
DL450 Only Multiplies a BCD value contained in two consecutive V
memory locations by the value in the accumulator. The result resides
in the accumulator.

Multiply Real Number (MULR)
DL450 Only Multiplies a real number, which is either two consecu-
tive V-memory locations or a real number constant, by the real num-
ber in the accumulator. The result resides in the accumulator.

Divide (DIV)
Divides a BCD value in the lower 16 bits of the accumulator by a
BCD value which is either a V. memory location or a 4-digit con-
stant. The result resides in the accumulator.

Divide Double (DIVD)
DL440 & DL450 Only Divides a BCD value in the accumulator by a
BCD value in two consecutive V memory locations. The result
resides in the accumulator.

Divide Real Number (DIVR)
DL450 Only Divides a real number in the accumulator by a real
number which is either two consecutive V memory locations or a
real number constant. The result resides in the
accumulator.

Increment Binary (INCB)
Increments a binary value in a specified V. memory location by 1
each time the instruction is executed.

Decrement Binary (DECB)
Decrements a binary value in a specified V- memory location by 1
each time the instruction is executed.

Add Binary (ADDB)
Adds the binary value in the lower 16 bits of the accumulator to a
value which is either a V. memory location or a 16 bit constant. The
result resides in the accumulator.

Add Binary Double (ADDBD)
DL 440 & DL450 Only Adds the binary value in the accumulator to
a value which is either two consecutive V memory locations or a 32
bit constant. The result resides in the accumulator.

Subtract Binary (SUBB)
Subtract a 16 bit binary value, which is either a V- memory location
or a 16 bit constant, from the lower 16 bits in the accumulator. The
result resides in the accumulator.

Subtract Binary Double (SUBBD)
DL440 & DL450 Only Only Subtracts a 32 bit binary value, which
is either two consecutive V memory locations or a 32 bit constant,
from the value in the accumulator. The result resides in the accumu-
lator.

Multiply Binary (MULB)
Multiplies a 16 bit binary value, which is either aV memory location
or a 16 bits constant, by the lower 16 bits in the accumulator. The
result resides in the accumulator.

Divide Binary (DIVB)
Divides the binary value in the lower 16 bits in the accumulator by a
value which is either a V- memory location or a 16 bit constant. The
result resides in the accumulator.

Add Formatted (ADDF)
DL440 & DL450 Only Adds the BCD value in the accumulator to a
value which is a range of discrete bits (1-32). The result resides in the
accumulator.

Subtract Formatted (SUBF)
DL440 & DL450 Only Subtracts a BCD value which is a range of
discrete bits (1-32) from the BCD value in the accumulator. The
result resides in the accumulator.

Multiply Formatted (MULF)
DL440 & DL450 Only Multiplies a BCD value in the lower 16 bits
in the accumulator by a BCD value which is a range of discrete bits
(1-16). The result resides in the accumulator.

Divide Formatted (DIVF)
DL440 & DL450 Only Divides the BCD value in the lower 16 bits in
the accumulator by the BCD value which is a range of discrete bits
(1-16). The result resides in the accumulator.

Add Top of Stack (ADDS)
Adds the BCD value in the accumulator with the BCD value in the
first level of the accumulator stack. The result resides in the accumu-
lator.

Subtract Top of Stack (SUBS)
Subtracts the BCD value in the first level of the accumulator stack
from the BCD value in the accumulator. The result resides in the
accumulator.

Multiply Top of Stack (MULS)
Multiplies a 4-digit BCD value in the first level of the accumulator
stack by a 4-digit BCD value in the accumulator. The result resides in
the accumulator.

Divide by Top of Stack (DIVS)
Divides the 8-digit BCD value in the accumulator by the 4-digit BCD
value in the first level of the accumulator stack. The result resides in
the accumulator.

Add Binary Top of Stack (ADDBS)
DL440 & DL450 Only Adds the binary value in the accumulator
with the binary value in the first accumulator stack location. The
result resides in the accumulator.

Subtract Binary Top of Stack (SUBBS)
DL440 & DL450 Only Subtracts the binary value in the first level of
the accumulator stack from the binary value in the accumulator. The
result resides in the accumulator.

Multiply Binary Top of Stack (MULBS)
DL440 & DL450 Only Multiplies the 16 bit binary value in the first
level of the accumulator stack by the 16 bit binary value in the accu-
mulator. The result resides in the accumulator.

Divide Binary Top of Stack (DIVBS)
DL440 & DL450 Only Divide a value in the accumulator by the
binary value in the top location of the stack. The accumulator con-
tains the result.

Increment (INC)
Increments a BCD value in a specified v memory location by 1 each
time the instruction is executed.

Decrement (DEC)
Decrements a BCD value in a specified V memory location by 1
each time the instruction is executed.
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Number Conversion Instructions

Binary (BIN)
Converts the BCD value in the accumulator to the equivalent binary
value. The result resides in the accumulator.

Binary Coded Decimal (BCD)
Converts the binary value in the accumulator to the equivalent BCD
value. The result resides in the accumulator.

Invert (INV)
Takes the one’s complement of the 32 bit value in the accumulator.
The result resides in the accumulator.

Ten’s Complement (BCDCPL)
Takes the ten’s complement of the BCD value in the accumulator.
The result resides in the accumulator.

ASCII to HEX (ATH)
DL440 & DL450 Only Converts a ta ble of ASCII values to a table of
hexadecimal values.

HEX to ASCII (HTA)
DL440 & DL450 Only Converts a table of hexadecimal values to a
table of ASCII values.

Segment (SEG)
Converts a 4-digit HEX number in the accumulator to a correspon-
ding bit pattern for interfacing to seven segment displays. The result
resides in the accumulator.

Gray code to BCD (GRAY)
DL440 & DL450 Only Converts a 16 bit GRAY code value in the
accumulator to a corresponding BCD value. The result resides in the
accumulator.

Shuffle digits (SFLDGT)
DL440 & DL450 Only Shuffles a maximum of 8 digits, rearranging
them in a specified order. The result resides in the accumulator.

Binary to Real Number (BTOR)
DL450 Only Converts the binary value in the accumulator into a
real number. The result resides in the accumulator.

Real to Binary (RTOB)
DL450 Only Converts the real number in the accumulator into a
binary value. The result resides in the accumulator.

Radian Real Conversion (RADR)
DL450 Only Converts the real degree value in the accumulator to
the equivalent real number in radians. The result resides in the accu-
mulator.

Degree Real Conversion (DEGR)
DL450 Only Converts the real radian value in the accumulator to
the equivalent real number of degrees. The result resides in the accu-
mulator.

Square Root Real (SQRTR)
DL450 Only Takes the square root of the real number stored in the
accumulator. The result resides in the accumulator.

Sine Real (SINR)

DL450 Only Takes the sine of the real number stored in the accumu-
lator. The result resides in the accumulator.

Cosine Real (COSR)

DL450 Only Takes the cosine of the real number stored in the accu-
mulator. The result resides in the accumulator.

Tangent Real (TANR)

DL450 Only Takes the tangent of the real number stored in the accu-
mulator. The result resides in the accumulator.

Arc Sine Real (ASINR)

DL450 Only Takes the inverse sine of the real number stored in the
accumulator. The result resides in the accumulator.

Arc Cosine Real (ACOSR)

DL450 Only Takes the inverse cosine of the real number stored in
the accumulator. The result resides in the accumulator.

Arc Tangent real (ATANR)

DL450 Only Takes the inverse tangent of the real number stored in
the accumulator. The result resides in the accumulator.
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Instruction Set

Bit Operation Instructions

Sum (SUM)
Counts the number of bits in set to "1" in the accumulator. The HEX
result resides in the accumulator.

Shift Left (SHFL)
Shifts the bits in the accumulator a specified number of places to the
left.

Shift Ri%ht (SHFR)
Shifts the bits in the accumulator a specified number of places to the
right.

Rotate Left (ROTL)
Rotates the bits in the accumulator a specified number of places to the
left.

Rotate Right (ROTR)
Rotates the bits in the accumulator a specified number of places to the
right.

Set Bit (SETBIT)
DL450 Only Sets a single bit (to a 1) in a V-memory location.

Reset Bit (RSTBIT)
DL450 Only Resets a single bit (to a 0) in a V-memory location.

Encode (ENCO)
Encodes the bit position set to 1 in the accumulator, and returns the
appropriate binary representation in the accumulator.

Decode (DECO)
Decodes a 5 bit binary value (0-31) in the accumulator by setting the
appropriate bit position to 1 in the accumulator.

ble Instructions

Fill (FILL)
Fills a table of specified V memory locations with a value which is
either a V- memory location or a 4-digit constant.

Find (FIND)
DL440 & DL450 Only Finds a value in aV memory table and returns
the table position, containing the value, to the accumulator.

Find Greater Than (FDGT)
DL440 & DL450 Only Finds a value in aV memory table which is
greater than the specified search value. The table position containing
the value is returned to the accumulator.

Find Block (FINDB)
DL450 Only Finds a block of data values in aV memory table and
returns the starting address of the table containing the values to the
accumulator.

Move (MOV)
DL440 & DL450 Only Moves the values from one V memory table to
another V memory table.

Table To Destination (TTD)
DL440 & DL450 Only Moves a value from the top of aV memory
table to a specified V- memory location. The table pointer increments
each scan.

Remove From Bottom (RFB)
DL440 & DL450 Only Moves a value from the bottom of a V memory
table to a specified V- memory location. The table pointer decrements
each scan.

Source To Table (STT)
DL440 & DL450 Only Moves a value from a specified V memory loca-
tion to a V- memory table. The table pointer increments each scan.

Remove From Table (RFT)
DL440 & DL450 Only Pops a value from the top of a V memory table
and stores it in a specified V memory location. The values in the V’
memory table are shifted up each time a value is moved.

Add To Top of Table (ATT)
DL440 & DL450 Only Pushes a value from a specified V memory
location onto the top of a V memory table. All other values in the V
memory table are shifted down each time a value is pushed onto the
table.

Table Shift Left (TSHFL)
DL450 Only Shifts a specified number of bits to the left in a V-memory
table.

Table Shift Right (TSHFR)
DL450 Only Shifts a specified number of bits to the right in a V-memo-
ry table.

Move Block (MOVBLK)
DL450 Only copies a specified number of words from a Data Label
Area of program memory (ACON, NCON) to a V-memory area.

Move Memory Cartridge/Load Label (MOVMC/LDLBL)
DL440 & DL450 Only copies data between V- memory and program
ladder memory.

Pr m Col

Goto/Label (GOTO/LBL)
DL440 & DL450 Only Skips (does not execute) all instructions
between the GOTO and the corresponding label (LBL) instruction.
For/Next (FOR/NEXT)
DL440 & DL450 Only Executes the logic between the FOR and NEXT
instructions a specified number of times.
Goto Subroutine/Subroutine Return

Conditional/Subroutine Return (GTS/SBR w/RTC or RT)
DL440 & DL450 Only When a GTS instruction is executed, the pro-
gram jumps to the SBR (subroutine). The subroutine is terminated with
an RT instruction (unconditional return). An RTC (conditional return)
can be used in conjunction with the RT. When a condition-
al/unconditional return is executed, the program continues from the
instruction after the calling GTS instruction.

Master Line Set/Master Line Reset (MLS/MLR)

Allows the program to control sections of ladder logic by forming a
new power rail. The MLS marks the beginning of a power rail and the
MLR marks the end of the power rail control.
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Interrupt Instructions

Interrupt Routine/Interrupt Conditional/Interrupt Return
(INT/IRTC/IRT)
When a hardware or software interrupt has occurred, the interrupt rou-
tine will be executed. The INT instruction is the beginning of the inter-
rupt routine. The interrupt routine is terminated with an IRT instruction
(unconditional interrupt return). An IRTC (conditional interrupt return)
can be used in conjunction with the IRT. When a condition-
al/unconditional interrupt return is reached, the execution of the pro-
gram continues from the instruction where the program execution was
prior to the interrupt.
Enable Interrupt (ENI)
Enables hardware and software interrupts to be acknowledged.
Disable Interrupt (DISI)
Disables hardware and software interrupts from being acknowledged.

Message Instructions

Fault/Data Label (FAULT/DLBL)

DL440 & DL450 Only Displays a V- memory value or a Data label
constant to the handheld programmer or personal computer using
DirectSOFT.

Fault (FAULT)

DL430 Only Display a V memory value to the handheld programmer
or personal computer using DirectSOFT.

Numerical Constant/ASCII constant (NCON/ACON)
DL440 & DL450 Only Stores constants in numerical or ASCII form for
use with other instructions.

Print Message (PRINT)

DL450 only Prints the embedded text or text / data variable message to
the specified communications port. Maximum message length is 255
words.

Clock/Calendar Instructions

Date (DATE)
DL440 & DL450 Only Sets the date (year, month, day, day of the
week) in the CPU calendar using two consecutive V memory locations.
Time (TIME)
DL440 & DL450 Only Sets the time (hour, seconds, and minutes) in
the CPU using two consecutive V memory locations.

CPU Control Instructions

No Operation (NOP)
Inserts a no operation coil at specified program address.
End (END)
Marks the termination point for the normal program scan. An End
instruction is required at the end of the main program body.
Stop (STOP)
Changes the operational mode of the CPU from Run to Program (Stop).
Break (BREAK)
DL440 & DL450 Only Changes the operational mode of the CPU from
Run to the Test Program mode.
Reset Watchdog Timer (RSTWT)
Resets the CPU watchdog timer.

Intelligent 1/0 Instructions

Read from Intelligent Module (RD)
Reads a block of data (1-128 bytes max.) from an intelligent /O mod-
ule.

Write to Intelligent Module (WT)
Writes a block of data (1-128 bytes max.) to an intelligent /O module.

Network Instructions

Read from network (RX)
Reads a block of data from another CPU on the network.

Write to network (WX)
Writes a block of data from the master device to a slave device on the
network.

Initial stage (ISG)

The initial stage instruction is used for a starting point for user applica-
tion program. The ISG instruction will be active on power up and
PROGRAM to RUN transitions.

Stage (SG)

Stage instructions are used to create structured programs. They are pro-
gram segments which can be activated or deactivated with control
logic.

Jump (JMP)

Normally open coil that deactivates the active stage and activates a
specified stage when there is power flow to the coil.

Not ]umﬁ) (NJMP)

Normally closed coil that deactivates the active stage and activates a
specified stage when there is no power flow to the coil.

Converge Stages (CV)

DL440 & DL450 Only Converge stages are a group of stages that
when all stages are active the associated converge jump(s) (CVJMP)
will activate another stage(s). One scan after the CVJMP is executed,
the converge stages will be deactivated.

Converge Jump (CVJMP)

DL440 & DL450 Only Normally open coil that deactivates the active
CV stages and activates a specified stage when there is power flow to
the coil.

Block Call/Block/Block End (BCALL w/BLK and BEND)
DL440 & DL450 Only BCALL is a normally open coil that activates a
block of stages when there is power flow to the coil. BLK is the label
which marks the beginning of a block of stages. BEND is a label used
to mark the end of a block of stages.

um Instructions

Timed Drum with Discrete Outputs (DRUM)
DL450 Only Time driven drum with up to 16 steps and 16 discrete
output points. Output status is written to the appropriate output during
each step. Specify a time base per count (in milliseconds). Each step
can have a different number of counts to trigger the transition to the
next step. Also define preset step as destination when reset occurs.

Time & Event Drum with Discrete Outputs (EDRUM)
DL450 Only Time and/or event driven drum with up to 16 steps and
16 discrete output points. Output status is written to the appropriate
output during each step. Specify a time base per count (in millisec-
onds). Each step can have a different number of counts and an event to
trigger the counting. Once the time has expired, a transition to the next
step occurs. Also define preset step as destination when reset occurs.

Time & Event Drum with Discrete Outputs and Output

Mask (MDRMD)
DL450 Only Time and/or event driven drum with up to 16 steps and
16 discrete output points. Actual output status is the result of a bit-by-
bit AND between the output mask and the bit mask in the step. Specify
a time base per count (in milliseconds). Each step can have a different
number of counts and an event to trigger the counting. Once the time
has expired, a transition to the next step occurs. Also define preset step
as destination when reset occurs.

Time & Event Drum with Word Output & Output Mask

(MDRMW)

DL450 Only time and/or event driven drum with up to 16 steps and a
single V-memory output location. Actual output word is the result of a
bit-by-bit AND between the word mask and the bit mask in the step.
Specify a time base per count (in milliseconds). Each step can have a
different number of counts and an event to trigger the counting. Once
the time has expired, a transition to the next step occurs. Also define
preset step as destination when reset occurs.
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Instruction Set - IBox Instructions

The IBox instructions are available when using a
D4-450 CPU with firmware version 3.30 or later and
DirectSOFTS.

IBox Instructions - Analog Helper

Analog Scale 12 Bit BCD to BCD (ANSCL)
Scales a 12 bit BCD analog value (0-4095 BCD) into BCD engineering
units. Only works with unipolar unsigned raw values.

Analog Scale 12 Bit Binary to Binary (ANSCLB)
Scales a 12 bit binary analog value (0-4095 decimal) into Binary
engineering units. Only works with unipolar unsigned raw values.

Filter Over Time - BCD (FILTER)
Performs a first-order filter on the Raw Data on a defined time interval
(BCD).

Filter Over Time - Binary (FILTERB)
Perform a first-order filter on the Raw Data on a defined time interval
(binary).

Hi/Low Alarm - BCD (HILOAL)
Monitors a BCD value V memory location and sets four possible alarm
states, High-High, High, Low, and Low-Low.

Hi/Low Alarm - Binary (HILOALB)
Monitors a binary (decimal) value V- memory location and sets four
possible alarm states, High-High, High, Low, and Low-Low.

IBox Instructions - Discrete Helper

Off Delay Timer - (OFFDTMR)
Delays the "turning off" of the Output parameter by the specified Off
Delay Time (in hundredths of a second).

On Delay Timer - (ONDTMR)
Delays the "turning on" of the Output parameter by the specified
amount of time (in hundredths of a second).

One Shot - (ONESHOT)
Turns on the given bit output parameter for one scan on an OFF to ON
transition.

Push On / Push Off Circuit (PONOFF)
Toggles an output state whenever its input power flow transitions from
off to on. Also known as a “flip-flop” circuit.

IBox Instructions - Memory

Move Single Word (MOVEW)
Moves (copies) a word to a memory location directly or indirectly via a
pointer, either as a HEX constant, from a memory location, or indirectly
through a pointer.

Move Double Word (MOVED)
Moves (copies) a double word to two consecutive memory locations
directly or indirectly via a pointer, either as a double HEX constant,
from a double memory location, or indirectly through a pointer to a
double memory location.

IBox Instructions - Math

BCD to Real with Implied Decimal Point (BCDTOR)
Converts the given 4 digit WORD BCD value to a Real number, with
the implied number of decimal points (K0-K4).

Double BCD to Real with Implied Decimal Point

(BCDTORD)

Converts the given 8 digit DWORD BCD value to a Real number, given
an implied number of decimal points (K0-K8).

Math - BCD (MATHBCD)

Allows entry of complex mathematical expressions like in Visual Basic,
Excel, or C++ to do complex calculations, nesting parentheses up to 4

levels deep. Every V-memory reference MUST be to a single word BCD
formatted value.

Math - Binary (MATHBIN)

Allows entry of complex mathematical expressions like in Visual Basic,
Excel, or C++ to do complex calculations, nesting parentheses up to 4
levels deep. Every V-memory reference MUST be to a single word
binary formatted value.

Math - Real (MATHR)

Allows entry of complex mathematical expressions like in Visual Basic,
Excel, or C++ to do complex calculations, nesting parentheses up to 4
levels deep. Every V-memory reference MUST be able to fit into a
double word Real formatted value.

Real to BCD with Implied Decimal Point and Rounding

(RTOBCD)

Converts the absolute value of the given Real number to a 4 digit BCD
number, compensating for an implied number of decimal points
(K0-K4) and performs rounding.

Real to Double BCD with Implied Decimal Point and

Rounding (RTOBCDD)

Converts the absolute value of the given Real number to an 8 digit
DWORDBCD number, compensating for an implied number of deci-
mal points (K0-K8) and performs rounding.

Square BCD (SQUARE)

Squares the given 4-digit WORD BCD number and writes it as an
8-digit DWORD BCD result.

Square Binary (SQUAREB)

Squares the given 16-bit WORD binary number and writes it as a
32-bit DWORD binary result.

Square Real (SQUARER)

Squares the given REAL DWORD number and writes it to a REAL
DWORD result.

Sum BCD Numbers (SUMBCD)

Sums a list of consecutive 4-digit WORD BCD numbers into an 8-digit
DWORD BCD result.

Sum Binary Numbers (SUMBIN)

Sums a list of consecutive 16-bit WORD binary numbers into an 32-bit
DWORD binary result.

Sum Real Numbers (SUMR)

Sums a list of consecutive Real DWORD numbers into a Real
DWORD result.

IBox Instructions - Communications

ECOM100 Configuration (ECOM100)
Defines the common information for a specific ECOM100 module
which is used by the other ECOM100 IBoxes and resides at the top of
the ladder/stage program. If using more than one ECOM100 in a PLC
system, a different ECOM100 Configuration IBox must be used for
each ECOM100 module that utilizes ECOM IBox instructions.
ECOM100 Disable DHCP (ECDHCPD)
Commands the ECOM100 to use its internal TCP/IP settings.
ECOM100 Enable DHCP (ECDHCPE)
Commands the ECOM100 to obtain its TCP/IP settings from a DHCP
server.
ECOM100 Query DHCP Setting (ECDHCPQ)
Determines if DHCP is enabled in the ECOM100.
ECOM100 Send E-mail (ECEMAIL)
Allows the ECOM100 to behave as an EMail client to send an SMTP
request to the SMTP Server for sending the EMail messages to EMail
addresses in the To: field and Cc: list hard coded in the ECOM100.
Messages are limited to 100 characters for the entire instruction.
ECOM100 Restore Default E-mail Setup (ECEMRDS)
Restores the original EMail Setup data stored in the ECOM100 back to
the working copy based on the specified ECOM100#.
ECOM100 E-mail Setup (ECEMSUP)
Modifies the working copy of the EMail setup currently in the
ECOM100 based on the specified ECOM100#. You may pick and
choose any or all fields to be modified using this instruction.
ECOM100 IP Setup (ECIPSUP)
Configures the three TCP/IP parameters in the ECOM100: IP Address,
Subnet Mask and Gateway Address.
ECOM100 Read Description (ECRDDES)
Reads the ECOM100's Description field up to the number of specified
characters.
ECOM100 Read Gateway Address (ECRDGWA)
Reads the ECOM100's Gateway address and stores it in 4 consecutive
V memory locations in decimal format.
ECOM100 Read IP Address (ECRDIP)
Reads the ECOM100's IP address and stores it 4 consecutive V memory
locations in decimal format.
ECOM100 Read Module ID (ECRDMID)
Reads the ECOM100's binary (decimal) WORD sized Module ID and
stores it in V- memory.
ECOM100 Read Module Name (ECRDNAM)
Reads the ECOM100's Module Name up to the number of specified
characters and stores it in V memory.
ECOM100 Read Subnet Mask (ECRDSNM)
Reads the ECOM100's Subnet Mask address and stores it 4 consecutive
V memory locations in decimal format.
ECOM100 Write Description (ECWRDES)
Writes the specified Description to the ECOM100 module.
ECOM100 Write Gateway Address (ECWRGWA)
Writes the specified Gateway IP Address to the ECOM100 module.
ECOM100 Write IP Address (ECWRIP)
Writes the specified IP Address to the ECOM100 module.
ECOM100 Write Module ID (ECWRMID)
Writes the specified Module 1D to the ECOM100 module.
ECOM100 Write Name (ECWRNAM)
Writes the specified Name to the ECOM100 module.
ECOM100 Write Subnet Mask (ECWRSNM)
Writes the specified Subnet Mask to the ECOM100 module.
ECOM100 RX Network Read (ECRX)
Performs the RX instruction with built-in interlocking with all other
ECOM100 RX (ECRX) and ECOM100 WX (ECWX) IBoxes in your pro-
gram to simplify communications networking.
ECOM100 WX Network Write (ECWX)
Performs the WX instruction with built-in interlocking with all other
ECOM100 RX (ECRX) and ECOM100 WX (ECWX) IBoxes in your pro-
gram to simplify communications networking.
NETCFG Network Configuration (NETCFG)
Defines all the common information necessary for performing RXWX
Networking using the NETRX and NETWX [Box instructions via a local
CPU serial port, DCM or ECOM module.
Network RX Read (NETRX)
Performs the RX instruction with built-in interlocking with all other
Network RX (NETRX) and Network WX (NETWX) IBoxes in your pro-
gram to simplify communications networking.
Network WX Read (NETWX)
Performs the WX instruction with built-in interlocking with all other
Network RX (NETRX) and Network WX (NETWX) IBoxes in your pro-
gram to simplify communications networking.

IBox Instructions - Counter 1/0

CTRIO Configuration (CTRIO)

Defines the common information for a specific CTRIO module which
is used by the other CTRIO IBox instructions and resides at the top of
the ladder/stage program. If using more than one CTRIO module in a
PLC system, a different CTRIO Configuration IBox must be used for
each CTRIO module that utilizes CTRIO IBox instructions.

CTRIO Add Entry to End of Preset Table (CTRADPT)
Appends an entry to the end of a memory based Preset Table on a
specific CTRIO Output resource. Will take more than 1 PLC scan
to execute.

CTRIO Clear Preset Table (CTRCLRT)

Clears the RAM based Preset Table on a leading edge transition to this
IBox. Will take more than 1 PLC scan to execute.

CTRIO Edit Preset Table Entry (CTREDPT)

Edits a single entry in a Preset Table on a specific CTRIO Output
resource. Will take more than 1 PLC scan to execute.

CTRIO Edit Preset Table Entry and Reload (CTREDRL)

Performs this dual operation to a CTRIO Output resource in one
CTRIO command. Will take more than 1 PLC scan to execute.

www.automationdirect.com/dl405
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CTRIO Initialize Preset Table (CTRINPT)
Creates a single entry Preset Table in memory not as a file, on a specific
CTRIO Output resource. Will take more than 1 PLC scan to execute.
CTRIO Initialize Preset Table on Reset (CTRINTR)
Configures the initial Preset Table to be automatically loaded whenever
the Reset event occurs on a specific Output resource. Will take more
than 1 PLC scan to execute.
CTRIO Load Profile (CTRLDPR)
Loads a CTRIO Profile File to a CTRIO Output resource on a leading
edge transition to this IBox. Will take more than 1 PLC scan to execute.
CTRIO Read Error (CTRRDER)
Gets the decimal error code value from the CTRIO module and places
it into the specified Error Code register. Since the Error Code in the
CTRIO is only maintained until another CTRIO command is given, this
instruction must be used immediately after the CTRIO IBox that reports
an error via its Error bit parameter.
CTRIO Run to Limit Mode (CTRRTLM)
Loads the Run to Limit command and given parameters on a specific
Output resource. The CTRIO’s Input(s) must be configured as Limit(s)
for this function to operate. Will take more than 1 PLC scan to execute.
CTRIO Run to Position Mode (CTRRTPM)
Loads the Run to Position command and given parameters on a specif-
ic Output resource. Will take more than 1 PLC scan to execute.
CTRIO Velocity Mode (CTRVELO)
Loads the Velocity command and given parameters on a specific
Output resource. Will take more than 1 PLC scan to execute.
CTRIO Write File to ROM (CTRWFTR)
Writes the runtime changes made to a loaded CTRIO Preset Table back
to Flash ROM. Will take more than 1 PLC scan to execute.
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