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Micro PLCs With Incredible
Features At Affordable Prices

The DLO5 and DLO6 are a family of micro PLCs designed to fit
more applications than any other PLC family in their class.
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e DLO5 atf 8 inputs/6 outputs, all the way
up fo the fully expanded 100 I/O DLO6, these PLCs are a
standard that can grow with the changing needs of your
machine or process control application.

Both the DL0O5 and DLOG6 feature:

Discrete on/off control Analog control Communication and

- AC, DC sink/source and relay - 13 choices of analog I/O option modules specia|ty modules

I/O available compatible with both DL05 and DL06, R L e Rl ommuincatloniports
B ol total in|both AC and including high-resolution models (standard on all models)

2E i S IR ks = elaid=rd - Modbus RTU master/slave (standard on
- Panel mount and DIN-rail mounting on all models) Port 2 of all models)

forall units ~Analog /O is jumper range selectable - Two-port serial communication module
- Removable terminal blocks (standard) - Removable terminal blocks for easy with DirectNET and Modbus RTU
- Bu!lt-in h.igh-speia.d I(O for simple.lsinfle R se.tup - Triple-port BASIC CoProcessor module
;)Iqr;;ndc;t;;n applications (not available on - zirgﬁgrrlg;ure inputs (thermocouple - Ethernet, DeviceNet™, PROFIBUS™ option

modules —compatible with all models

- 1-channel in/1-channel out high speed
counter/pulse output module

The DLO6 includes 36 integrated discrete I/O points (20 inputs/16 ~ The DLO5 includes 14 integrated discrete |1/O points
outputs). Four option module slots support up to 24 analog chan- (8 inputs/6 outputs). One option module slot can support an
nels or up to 64 additional discrete points. It also includes high-  analog module, discrete module, memory cartridge or DeviceNet
speed counting, pulse output and RS-232/422/485 Slave module. It also includes integrated features like high-speed
communication on Modbus RTU master/slave, or use the powerful ~ counting, pulse output, two communication ports for Modbus RTU
ASCII In/Out instructions, eight PID loops, and more. master/slave, four PID loops, and more.

e3-2 B PLC Products 1-800-633-0405




" - Analog I/0 modules: four channel current

- All modules have removable terminal

- 16-point modules are ZIPLink compatible

Option modules expand your

I/O count and your choices
The DLO5 can expand up to
30 I/O points and the DLO6 ]
up to 100 I/O points. — ey

X0 X1 X2 X3 xa X5 X6 X7

Wi

. | Discrete modules

Discrete I/O modules: DC in, AC in,
DC out, DC in/out, relay out

in, four channel voltage in, eight channel
voltage or currentin (high-res), two channels
in/two channel voltage out, four channel
in/two channel current out, four channel
in/two channel voltage out, four channel
voltage or current out (high-res), eight
channel voltage or current out (high-res)
thermocouple, and RTD inputs

blocks

DO-DEVNETS

See ZIPLink section for our
“five-second wiring solution”

www.automationdirect.com/dl05andO06 PLC Products e3-3

Company
Info.

Field /0

Software

C-more &
other HMI

AC Drives

AC Motors

Power
Transmiss.

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temp.
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures

Tools

Pneumatics

Appendix

Part Index




DLO5: Super Powerful
and priced right

Top eight reasons to choose a DLO5 micro PLC
for discrete control applications (and we’ve even

added a little motion control!)

What is it?

The DLO5 is our least expensive
PLC, but it's not short on features.
For small I/O applications, the DL05
can do the job of some of our larger
PLCs.

What’s it got?

-Eight inputs and six outputs
(ir%tegra[t)ed) P

-Six I/O models of AC, DC and
relay 1/0

-2K program memory
-4K data memory

-129 instructions, including
four PID loops

-Powerful functions like
FOR/NEXT loops, subroutines,
and drum sequencers

-Removable terminal block

What discrete
control can |
perform with it?

-Control a small material
positioning machine using
built-in high-speed counting
or pulse output I/O for cut-to-
length, pick-and-place, speed
monitoring, and more.

-Create a sequence controller
using the drum instruction
and discrete 1/0 for piece
counting, sortation, stamping,
filling, level control, and more.

-Build an events recorder
using sensors and discrete
1/0 with the real-time clock
option module installed.

-Use the 10-30 VDC-powered
units in remote locations for
data monitoring and control.

e3-4 I PLC Products

Super low prices communication ports.
Port 2 configurable up to

38.4K baud and supports il
The DLO5 micro PLC offers incredible  mgster/slave on DireciN

features at a disposable price. and

Modbus RTU.

Practical communications

Two RS-232 serial communication
ports are included on all models.
This allows connectivity to an operator
interface and networking with an '
AC drive
another PLC
at the same
time. The
DLO5 also
supports
industry
standard
Modbus RTU
protocol |
(both master
and slave on
Port 2 up to 38.4K
baud). Or, if you
need  additional
ports, check out the
DO-DCM  module  with
connection speed up fo 115.2 Kbps.

Built-in high-speed
counting and pulse
output 1/0

Simple high-speed counting
or pulse output built in (on specific models)

The DLO5 includes built-in configurable high-speed 1/O.
There’s no need to purchase a separate motion controller or
programmable limit switch (PLS) if your application only includes
one simple motion requirement. For motion control on a budget,
consider one of these options already included in the DLO5:

- 5 kHz max. inputs for two up-only counters or one

quadrature encoder _ For hiah luti
- One external interrupt input or or higher resolution, use an

pulse catch input (minimum HO-CTRIO option module:

pulse width 100 uSec) - One channel 100 kHz max.

- One 7 kHz maximum inputs for two up counters or
pulse output (step one quadrature encoder
and direction or
clockwise and
counter clockwise
pulse outputs
selectable)

- Two high-speed inputs for
edge timing, pulse catch,
count reset/inhibit/capture or
home search

- Two configurable high-speed
outputs or one channel pulse
ouput control (20 Hz-25 kHz)

¢
Rl[] i onpmoduclgun o

1-800-633-0405



FREE Software - PC-DS100

Simple programming for
your applications

Our DirectSOFT (version
5.0) PLC programming
software offers our tradi-
tional full package version,
which will program every CPU in the
DirectLOGIC series of PLCs.
The free PC-DS100
package has all the features of the
full package, but restricts you to a
100-word program download.

Modbus RTU
master/slave
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to 651 AC drive Many of our DLO5, DL105 and

DLO6 customers are taking advantage of this free
programming software with all of its new enhance-
ments, like Box instructions, configurable tool
bars, dockable and floatable windows and more.

Memory cartridge/
real-time clock

Install our DO-OTMC into the
option module slot and
enable the DLO5 for event
scheduling or data logging
applications. The DO-0TMC
also protects data during
extended power removal
with its on-board battery.
Integrated upload and down-
load buttons allow quick loading of
a CPU program without the need for
software.

DO-01MC

Easy
connection to
ZIPLink modules

The 16-point option modules can connect
to a variety of ZIPLink modules, including
the low-cost feedthrough terminals,
optional fuse, LED and even ZIPLink
relay modules. The powerful 10 amp
ZIPLink relay system will allow a DLO5 to

DO0-10ND3 10-pt. DC In
D0-10TD1 10-pt. DC Out

D0-10ND3F 10-pt. Fast Response

connect to high-current loads like F0-08NA-1 8-pt. AC In
contactors, solenoids and hydraulic
valves. D0-10TD2 10-pt. DC Out

(See ZIPLink section for our “five-second
wiring solution.”)

D0-08CDD1 4-pt. DC In/4pt DC Out

F0-08SIM Simulator

Connectivity to the most
popular networks

Implement

advanced networking solutions for the
DLO5 with our DeviceNet Slave Module,
Ethernet Communications Module (10 or
100 MBit), or our PROFIBUS Slave
Communications  Module. The new
DO-DCM module supports DirectNet
and Modbus (slave) protocols.

www.automationdirect.com/dl05andO06

Expansion 1/O using
option modules

Add up to 16 more discrete I/O points
by installing an option module.
Choose from 12 different discrete
modules, including DC in, AC in DC
out, DC in/out, and relay out.

D0-07CDR 4-pt. DC In/3pt Relay Out

D0-08TR 8-pt. Relay Out

FO-04TRS 4-pt. Isolated Relay
D0-16ND3 16-pt. DC In

D0-16TD1 16-pt. DC Out

D0-16TD2 16-pt. DC Out

Modbus DeviceNet Ethernet PROFIBUS
(Modbus TCP)

e3-5
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DLO06 - The Mighty Micro

From 36-100 I/O

What is it? What's it got?
Our DLO6 combines its fixed 1/O of 20 inputs and 16 outputs with i 14‘8'.( oftota] menfrory .
four option module slots for expansion (discrete, analog, tempera- - 229 instructions, including 8 PID loops
ture, communication modules), all in the same package. With the - Two communication r:)ql(ts,including
DLO6, you can use the same PLC panel layout for all applications RS-232/1422/485 capability
from 36 to 100 1/O - Supports integrated networking for Modbus RTU master/slave, and
’ ASCll in/out
- Integrated high-speed inputs or pulse output (on select models)
/ Optiona| LCD Dlsplay \ - Built-in real-time clock/calendar
- Optional LCD display for operator display or
Add operator display capability right on the PLC with this maintenance troubleshooting
optional LCD display featuring: - Ethernet, DeviceNet, PROFIBUS, Modbus option modules
- Two rows x 16 characters backlight display - High-speed counter/pulse output option module

- Large 14-point characters for easy readability
- Seven function keys

- Programmable user messages and alarms from within
your ladder logic program

- Set time/date with password functions from keypad

T

l 16 bullt -in outputs

DO-06DD1

ESC  MENU  Eng

MENU  ENT

“Irca

) el

20 built-in inputs

Option modules install easily

3-8 B PLC Products 1-800-633-0405



|DLO6 - For Practical On/Off Control

Check out the top six reasons why the DLO6 is a
O /G outC supply great fit for discrete applications:

Thirty-six built-in 1/0 points on all models

All nine DLO6 models include 20 inputs and 16 outputs for a total of 36 built-in
2 discrete 1/O in a variety of AC, DC and relay combinations. No need to spend
D0-06DD2 money on a larger PLC to get the correct combination of AC, DC, or relay I/O needed
DC in/DC out/AC Supply for your application. Check out the rest of these 1/O features:
2 - All DC inputs are sink/source capable

- Removable terminal blocks for easy wiring
- Standard M3 terminals suitable for common wire spades, lugs, etc.
- 300 mA 12/24 VDC auxiliary power supply included on AC models

D0-06DR
DC in/Relay out/AC supply

Available in nine models
The DLO6 PLC line includes

nine models fo choose from in

both AC and DC powered models. With

e its wide range of power supply capabili-

DO0-06DA ties (100-240 VAC and 12-24 VDC),

DC in/AC out/AC supply the DLO6 won’t need an additional
transformer in most applications. This &

makes the DLO6 a great fit for even high #

voltage, 220-240 VAC applications or

remote 12 VDC applications, and every-

thing in between.

5S¢ MEny ENT

D0-06AR
AC in/Relay out/AC supply

DO-06AA
AC in/AC out/AC supply

Direct SOFTS Programming
full package

D0-06DD1-D
DC in/DC out/DC supply

Flexible programming

Our FREE DirectSOFT programming package, PC-DS100,* combined with the
powerful DLO6 instruction set, makes programming your application simple
and affordable. Check out these features:

D0-06DD2-D
DC in/DC out/DC supply - Supports over 230 instructions, including new IBox instructions, floating point math,
0.2 FOR/NEXT loops, subroutines, immediate I/O, fill-in-the-blank ASCII in/out instructions

and more

- Convenient features like compare contacts, bit-of-word addressing, and assignable
o nicknames make programming and troubleshooting simple

- Program in conventional ladder logic or use our RLLPLYS Stage programming, which com-
bines the best of flowchart style programming with ladder logic.
DO0-06DR-D

DC in/Relay out/DC supply * Maximum 100 word program size. For larger projects, see our full package, PC-DSOFT5

e€3-10 B PLC Products 1-800-633-0405



Practical Discrete 1/0 option modules to mix and match
communications These discrete 1/O option modules allow the
The DLO6 includes two serial DLO6 to expand with the needs of your application for just a few dollars
communication ports on all models. Port 1 more. Take a look at these features:

supports programming and operator - Smallest I/O module in its class Dlscrete Module
- Choose from12 models

interface connectivity, while Port 2 can be
used for RS-232/422/485 networking, or - Input, output and combination versions  D0-10ND3 10-pt. DC In
ASCIl in/out to other devices. This allows - Removable terminal block

connectivity to an D0-10TD1 10-pt. DC Out

- ZIPLink compatible for 16-point versions

operator interface D0-10ND3F 10-pt. Fast Response
and networking to

an AC drive or FO-08NA-1 8-pt. AC In

another PLC, all at . D0-10TD2 10-pt. DC Out

the same time. Actual Sizes

Supports industry- D0-08CDD1 4-pt. DC In/4pt DC Out

RTU protocol (both
master and slave on Port 2 up to 38.4K
baud). Or, if you need additional ports,
aheck out the DO-DCM module.

standard  Modbus 2 1/8 inches D0-07CDR 4-pt. DC In/3pt Relay Out

DO0-08TR 8-pt. Relay Out

=3
‘ @& I F0-04TRS 4-pt. Isolated Relay

rresimnts <% DO-16ND3 16-pt. DC In

=

:.]',Ha;vl'i‘-i =
e sTU“%-\w " DO0-16TD1 16-pt. DC Out

o @ '

, “4 | D0-16TD2 16-pt. DC Out

. F0-08SIM 8-pt. Input Simulator

3 inches

Easy connection to ZIPLink modules

The 16-point option modules can connect to a
variety of ZIPLink modules, including low-cost feed-through
sToP terminals, and an optional fuse, LED, and even relay modules.
® Protect your valuable output devices by connecting the ZIPLink fuse
modules to 16-point output option modules. Fuse modules include
a fuse per point and a fuse per common for maximum
profection, and all fuses are replaceable.

The convenient LED

modules allow for easy

status  display of each
connected 16-point input
option module. Connect to
high current loads like contac-
tors, solenoids and hydraulic
e 2 valves using the powerful T0A
'75) ZIPLink relay system. All relays

are isolated and have a status
LED. (See the ZIPLink section
for our “five-second wiring solution.”)

www.automationdirect.com/dlI05and06 PLC Products | e3—-11
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The same software used for
programming the DLO6 also provides
trend graphs for various loop parameters,
including SP, PV, output, and bias

a quick look at
several loops

Auto-tune can eliminate the
frustration of trying to tune a loop!

Sl YAt
Saee g g Mo

H-4200

Industrial DIN rail mount premium
telephone modem

selectable and
terminal blocks.

Program, troubleshoot, or collect aata over
the telephone line via our industrial modem

Our analog modules do
not disappoint

These little analog modules are
the smallest and lowest-priced in the
industry. There are thirteen models to
choose from, with flexible features,
including 4-20 mA or 0-20 mA, 0-5V or
0-10V input and output ranges, and high-
resolution models. All ranges are jumper
include

Eight PID loops with “auto-tune”

The DLO6 supports its great analog capabilities with PID
and floating point math at no additional charge. It also
features:

- Automatic loop scheduling
- Charts to fill out for alarms and ramp/soak profiles

- DirectSOFT programming software includes the loop tune
screen with trending (as shown)

- Auto-tune feature allows CPU to determine the near-optimum
loop settings (based upon the time constant of your process at
the time auto-tune procedure is performed)
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Powerful built-in and expansion communication

Combine a DLO6 AC or DC-powered unit with our industrial telephone

modem and avoid the high cost of an advanced Remote Telemetry System

(RTU) that probably has a PLC as its brain anyway. The DLO6, with its configurable

Port 2 timing settings, easily accommodates our industrial telephone modem for

almost any remote dial-up application like pump stations, level control and

monitoring and even golf course irrigation. This combination can really save you

money on service calls, data acquisition, up-and-down-time trending and more. And
if you need additional ports, check out the new DO-DCM module.

Analog Modules

FO-04AD-1 4 ch currentin

F0-04AD-2 4 ch voltage in
F0-2AD2DA-2 2 ch in/2 ch out current
FO-4AD2DA-1 4 ch in/2 ch out current
removable FO-4AD2DA-2 4 ch in/2 ch out voltage
F0-08ADH-1 8 ch hi-res. in current
F0-08ADH-2 8 ch hi-res. in voltage
F0-08DAH-1 8 ch hi-res. out current
F0-08DAH-2 8 ch hi-res. out voltage

FO-04DAH-1 4 ch hi-res. out current
F0-04DAH-2 8 ch hi-res. out voltage

e3-13
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DL06 - For Communication-Enabled
Applications

Check out the top five reasons the DLO6 is great for
communication-enabled applications:

o The most flexible communications ports in its class S—

The DLO6 has two built-in communication ports for maximum flexibility.
Port 2 has the same communication capabilities as many
larger PLCs in one 15-pin high-density serial port. Network the
DLO6 to other PLCs, AC drives, or other compatible devices with
multi-drop capability.
- Port 2 supports RS-232/422/485
- Master or slave capable
« Modbus RTU supports up to 247 nodes

Connect directly to the most common
ASCII devices

Our DLO6 allows you to easily perform ASCII
operations at no additional charge! Check out these

powerful features:
- Port 2 supports ASCII in or out on RS-232/422

- Error detection bits on both ASCII in and
out transactions

« Data rates from 1,200 to 384K baud
- Simple programming within ladder logic
- Time/date stamps in three formats

ASCII har-code
reader

- ASCII printer
or labeler

YHOMLIN 1LY Snaaoy

Mopsus RTU NETwoRk

e3—14IPLCPr0ducts 1-800-633-0405



LookOut Direct

rf'u HMI Software
ﬁl 100U T Direct

Programming port can also be
used for operator interface

Port 1 on the DLO6 is most often used for programming, but can also be
used for an operator interface. After your programming is complete, use
this port for one of our C-more panels as a low cost operator interface
solution. You can leave Port 2 available for networking or other device
control. The DLO6 is programmable over Ethernet.

Ethernet connectivity to PLCs and
HMI/SCADA systems

The HO-ECOM Ethernet  Communications
Modules provide a 10 Mbit or 100 Mbit Ethernet
link for PLC systems and can be used for peer-to-
peer PLC communication between two or more
DirectLlOGIC DL05/06 PLCs. They also provide
data serving to HMI/SCADA and information
systems using OPC over Ethernet. The
HO-ECOM can accept a standard IP address
and subnet mask to be used in conjuction with

standard routers and switches.

Fill-in-the-blank instructions for
ASCII and Modbus

The DLO6 includes some cool communication
instructions for ASCII operations and Modbus.
Using DirectSOFT version 4.0 or higher, you
can implement your communication require-
ments more easily than ever.

ASCII input made
easy for text or
numeric data

The DLO6 supports several ASCII
input capabilities on its Port 2 serial
port, including raw ASCIl strings
and embedded ASCIl via a
supported  protocol  (Modbus,
DirectNET, K-Sequence) from an
external HMI or similar master.
Interface your ASCII devices, like
barcode readers, weigh scales, or
embedded controllers to the DLO6
using our simple ‘AIN" insfruction.

Pt s mamay ks, [FE000
by ¥ nmwgraabbizm B o
iuﬁu\‘ T T B b

Pn»m-v

ASCII output for

printers, labelers
or any compatible

serial interface

The DLO6 also supports several ASCII
output capabilities from its Port 2 serial
port, including printing tfext strings,
embedding memory register values in
text strings, even time/date stamps in
and  Asian
formats. Add almost any compatible
serial device to receive ASCII from the
DLO6, using our simple PRINT and

American, European

VPRINT instructions.

Check out some of these examples:

Shat Shom: Wamar b, |11

bt Mo Marea e [T |

e E
T Hhkars DtPunad~
11— M ke
Lor = © hmnk
== ® —

EwspsiniFacanc: Bula | ViR

Modbus RTU
specific instructions

The DLO6 also includes our Modbus
instructions to allow the PLC to speak the
industry  standard ~ Modbus  RTU
“language” of its connected device. Enter
native Modbus addresses into your ladder
program. No more calculating address
conversions from DirecttlOGIC V-memory
addresses — just point, click, and enter
your desired Modbus register number.

www.automationdirect.com/dl05andO06

e3-15

PLC Products

L\ o
Tireci
v

Company
Info.

Field I/0
Software

C-more &
other HMI

AC Drives
AC Motors

Power
Transmiss.

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temp.
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures
Tools
Pneumatics
Appendix

Part Index




DLO06 - For High-Speed Counting
or Pulse Output on a Budget

With the DLOG, there is no need to purchase a separate motion controller or programmable
limit switch (PLS) if your application only includes one simple motion requirement. Check out
some of the features we include at no exira charge (on select models), or for high-performance
counting applications, use our HO-CTRIO module.

Pulse output for
single-axis
stepper/servo

[ )
B [ 8 |
“Idn%mm o4OV~ SOBOHT STVR
- 1 Ll P
WY-.WWHN: 1_“ i W 7w

Vgl 2k

o oW

nﬁmz—w 318mA

i

& 1
(o [ %2

For the lowest
cost motion
control, consider )
one of these options For higher per_formance, use the
already built into the HO-CTRIO option module:

DLO06 I/O (on select models): - One channel 100 kHz max. inputs for two up counters

or one quadrature encoder
- 7 kHz max inputs for two up-only counters

or one quadrature encoder - Two high-speed inputs for edge timing, pulse catch,

count reset/inhibit/capture or home search
- One external interrupt input or pulse catch input

- ; - Two configurable high-speed outputs or one channel
(min pulse width 100 Sec) pulse ouput control (20 Hz-25 kHz) step and direction,
« One 10 kHz max pulse output, step and direction, or clockwise (CW) and counter-clockwise (CCW)
or clockwise (CW) and counter-clockwise (CCW) pulse outputs selectable pulse outputs selectable

e€3-16 B PLC Products 1-800-633-0405



DLO06: Snap-in LCD Display

Need a display to provide maintenance information in the control cabinet?

You can have a bright two-line LCD display right on the PLC. Check out these features:
- Two-line x 16-character display simply snaps into the face of the DL06. No cable or special mounting required!

- ESC, MENU and ENT keys, along with four arrow keys allow for easy and intuitive navigation
- Password protection capabilities available for system parameters like date and time
- Backlight can be turned off for bright locations

K

ESC MENU  ENT

Two-line LCD display
(D0-06LCD)
Text message from
User-defined LCD messages V-memory registers Frin
You won't need to drag a laptop to lﬁ
your DLO6 panel just to get a critical el cin g ey e [13003 |
piece of information in a memory e i
register or a PLC fault message. —.' T =)
Simply program user-defined J
messages in ladder logic for display E_1 5 | Messages with
on thfe DLO6 LCD message unit to é embedded
show important values, eYenTs, o.lorms time and date
or faults (see the sample instruction at =
right). Let the LCD display direct the |
technician right to the problem so they —
can arrive with their tools in hand | [
(instead of their laptop). . g
Messages with & LD messen
embedded [l s
V-memory  =....,, gteriy i [F55—]
register values | [

www.automationdirect.com PLC Products e3-17
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Quick Selection Guide

110/220 (+10%, -15%) VAC Power Options

DLO6

DLO5
DO-05AA
8 AC inputs
6 AC outputs, 0.5A/point
D0-05AD
8 AC inputs

6 DC outputs (sinking), 1.0A/point
Two outputs can be used as a single
bi-directional 7kHz pulse output

DO-05AR
8 ACinputs

6 relay outputs, 2A/point

D0-05DA
8 DCinputs
Three inputs are filtered, or configure as a
single 5kHz high-speed counter, interrupt
input, or pulse catch input

6 AC outputs, 0.5A/point

D0-05DD
8 DCinputs
Four inputs are filtered, or configure as a
single 5kHz high-speed counter, interrupt
input, or pulse catch input

6 DC outputs (sinking), 1.0A/point
Two outputs can be used as a single
bi-directional 7kHz pulse output

D0-05DR
8 DCinputs
Four inputs are filtered inputs, can also be
configured as a single 5kHz high-speed
counter, interrupt input, or pulse catch
input

6 relay outputs, 2A/point

12/24 VDG Power Options

DLO6

DLO5

D0-05DD-D

8 DCinputs
Three inputs are filtered inputs, can also be
configured as a single 5kHz high-speed
counter, interrupt input, or pulse catch
input

6 DC outputs (sinking), 1.0A/point
Two outputs can be used as a single
bi-directional 7kHz pulse output

D0-05DR-D
8 DCinputs
Three inputs are filtered inputs, can also be
configured as a single 5kHz high-speed
counter, interrupt input, or pulse catch
input

6 Relay outputs, 2A/point

DO-06AA
20 AC inputs

16 AC outputs, 0.5A/point

DO-06AR
20 AC inputs

16 relay outputs, 2A/point

D0-06DA
20 DC inputs
Four inputs are filtered inputs, can also be
configured as a single 7kHz high-speed
counter, interrupt input, or pulse catch
input

16 AC outputs, 0.5A/point

D0-06DD1-D

20 DC inputs
Four inputs are filtered inputs, can also be
configured as a single 7kHz high-speed
counter, interrupt input, or pulse catch
input

16 DC outputs (sinking), 1.0A/point*
Two outputs can be used as a single
bi-directional 10kHz pulse output

D0-06DR-D
20 DCinputs
Four inputs are filtered inputs, can also be
configured as a single 7kHz high-speed
counter, interrupt input, or pulse catch
input

16 relay outputs, 2A/point

www.automationdirect.com/dl05and06

D0-06DD1
20 DC inputs
Four inputs are filtered inputs, can
also be configured as a single 7kHz
high-speed counter, interrupt input,
or pulse catch input

16 DC outputs (sinking), 1.0A/point*
Two outputs can be used as a single
bi-directional 10kHz pulse output

D0-06DD2
20 DC inputs
Four inputs are filtered inputs, can
also be configured as a single 7kHz
high-speed counter, interrupt input,
or pulse catch input

16 DC outputs (sourcing), 1.0A/point
Two outputs can be used as a single
bi-directional 10kHz pulse output

D0-06DR
20 DCinputs
Four inputs are filtered inputs, can
also be configured as a single 7kHz
high-speed counter, interrupt input,
or pulse catch input

16 relay outputs, 2A/point

D0-06DD2-D
20 DC inputs
Four inputs are filtered inputs, can
also be configured as a single 7kHz
high-speed counter, interrupt input,
or pulse catch input

16 DC outputs (sourcing), 1.0A/point
Two outputs can be used as a single
bi-directional 10kHz pulse output

Note: High speed outputs cannot be used if high-
speed inputs are in use, and high-speed inputs
cannot be used if high-speed outputs are in use.
Analog inputs and outputs can be accommodat-
ed with option modules, which are available for

both the DLO5 and DL06.
* These outputs must be derated to 0.6A for
EN61131-2 compliance.
PLC Products [l €3-19
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e3-20

Features at a Glance

The DLO5 and DLO6 micro PLCs are
complete self-contained systems. The CPU,
power supply, and /O are all included
inside the same housing. Option modules
are available to expand the capability of
each PLC family for more demanding appli-
cations. The standard features of these PLCs
are extraordinary and compare favorably
with larger and more expensive PLCs.

The specification tables to the right are
meant for quick reference only. Detailed
specifications and wiring information for
each model of the DLO5 and DLO6 PLCs
begin on page 3-33.

Program capacity

Most boolean ladder instructions require a
single word of program memory. Other
instructions, such as timers, counters, etc.,
require two or more words. Data is stored in
V-memory in 16-bit registers.

Performance

The performance characteristics shown in the
tables represent the amount of time required
to read the inputs, solve the Relay Ladder
Logic program and update the outputs.

Instructions

A complete list of instructions is available
at the end of this section.

Communications
The DLO5 and DLO6 offer powerful

communication features normally found
only on more expensive PLCs.

Special features

The DC input and DC output PLCs offer
high-speed counting or pulse output.
Option module slots allow for discrete
I/O expansion, analog /O, or additional
communication options.

PLC Products

DLO5 CPU Specifications DL06 CPU Specifications

System capacity

Total memory available (words). ................... 6K

Ladder memory (words) .. ...................L. 2,048

V-memory (wWords) ... 4,096
User V-memory ......oooveeeiiiiiii 3,968
Non-volatile user V-memory................... 128

Battery backup . ... Yes'

Total built-in /0. ... 14
NPUES ..o 8
OUtPUES. . .. 6

1/0 eXpansion. . ......ooee Yes'

Performance

Contact execution (Boolean).................... 0.7us

Typical scan (1K Boolean)? .................. 1.5-3ms.

Instructions and diagnostics

RLL ladderstyle ... Yes

RLLPLUS/flowchart style (Stages) ............. Yes/256

Run-time editing. . ..................... Yes

Supports Overrides. . ... Yes

SCan .. Variable/fixed

Number of Instructions. . ........................ 133

Types of Instructions:

Control relays. . ......ooooviiiiii 512
TIMErS . 128
COUNLETS. ..o 128
Immediate 1/0 ...l Yes
SUbroutings ... Yes
For/next 100pS .. ..o Yes
Timed interrupt. ... Yes
Integermath ... Yes
Floating-point math. .......................... No
PD . Yes
Drum Sequencers. ..o Yes
Bitofword ... Yes
ASCllprint ..o Yes

Real-time clock/calendar........................ Yes'

Internal diagnostics. ... Yes

Password security. ... Yes

System and usererrorlog........................ No

Communications

Built-inports ... Two RS-232C

Protocols supported:

K-sequence (proprietary protocol). .............. Yes
DirectNet master/slave . ....................... Yes
Modbus RTU master/slave. . ................... Yes
ASCITOUE .. Yes
Baud rate
Port1......... 9,600 baud (fixed)
Port2................ selectable 300-38,400 baud
................................. (default 9,600)

Specialty Features

Filtered inputs . ... Yes®

Interruptinput ... Yes®

High speed counter . ...................... Yes, 5kHZ*

Pulse output. ... Yes, 7kHZ*

Pulse catchinput. ... Yes®

1- These features are available with use of
certain option modules. Option module specifi-
cations are located later in this section.

2- Our 1K program includes contacts, coils, and
scan overhead. If you compare our products to
others, make sure you include their scan over-
head.

3- Input features only available on units with DC
inputs and output features only available on
units with DC outputs.

System capacity
Total memory available (words) ................. 14.8K
Ladder memory (words). .................... 7680
V-memory (words). ... 7616
User V-memory ..o 7488
Non-volatile user V-memory................... 128
Built-in battery backup (D2-BAT-1) ................ Yes
Total /0 oo 36
INPUES oo 20
OUIPUES. . ..o 16
/0 expansion . ... Yes1
Performance
Contact execution (Boolean).................... 0.6ps
Typical scan (1K Boolean)2 ................... 1-2ms.
Instructions and diagnostics
RLL ladderstyle ... Yes
RLLPLUS/flowchart style (Stages) ............ Yes/1024
Run-time editing. ... Yes
SCan .. Variable/fixed
Number of Instructions. ......................... 229
Types of Instructions:
Control relays ..., 1024
TIMEIS .. 256
COUNtEIS. . ..o 128
Immediate 1/0 ... Yes
Subroutings ... Yes
For/next 100pS . ..o Yes
Tablefunctions. ... Yes
Timed interrupt. ... Yes
Integermath ... Yes
Trigonometric functions . ...................... Yes
Floating-pointmath . ......................... Yes
PD . Yes
Drum SeqUEeNCErS. . .......ooovvveen... Yes
Bitofword ... Yes
Number type conversion ...................... Yes
ASCIlin, out, print. ... Yes
LCD instruction ... Yes
Real-time clock/calendar ........................ Yes
Internal diagnostics. . ...l Yes
Password security. . ................ Yes
System and usererror l0g. . ...................... No
Communications
Built-inports:. ... One RS-232C

.......... One multi-function RS232C/RS422/RS485
NOTE: RS485 is for MODBUS RTU only.

Protocols supported:
K-sequence (proprietary protocol). .............. Yes
DirectNet master/slave . ....................... Yes
Modbus RTU master/slave. . ................... Yes
ASCIlinfout ... Yes
Baud rate )
Port1........ 9,600 baud (fixed)
Port2................ selectable 300-38,400 baud
................................. (default 9,600)
Specialty Features
Filtered inputs . ... Yes®
Interruptinput ... Yes®
High speed counter ....................... Yes, 7kHZ*
Pulseoutput. ... Yes, 10kHz*
Pulse catch input. . ... Yes®

1- These features are available with use of
certain option module. Option module specifica-
tions are located later in this section.

2- Our 1K program includes contacts, coils, and
scan overhead. If you compare our products to
others, make sure you include their scan over-
head.

3- Input features only available on units with DC
inputs and output features only available on
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Features at a Glance

DirectSOFT software
The.[.)L% .Ond DLOS PLCs use f.he same Mounting tab ~ Input status indicators ~ Mode switch ~ Communication ports  Output status indicators
familiar DirectSOFT programming soft-
ware that our larger PLCs use. A FREE ’ /
version of DirectSOFT gives you all the s
great features of the full version, but with a T
100-word PLC program download limita-
tion. For programs larger than 100 words, Nt X2 x5 X4 X5 X6 X7 Vo vi va yoomul
the full package is required. The FREE w | m
PC-DS100 software may be sufficient to ) S ol m m::’:a:;?;“s
program the DLO5 and DLOé. If you are Q”‘ect05 ol (-
programming with a full package version LoGic —_— ve | m )ommunicat-
prior to v5.0, you will need v2.4 or later el . ion status
for the DLO5 PLCs and v4.0 or later for the om0 sowe | O Yoo oun indicators
DLO6. We always recommend the latest scofrom] oo xi Jxs e [ xo] cavi [ va] vs R "
. G@ LG# X0 X2 Cc1 X5 X7 Y0 Y2 v C3 emova e
version for the m'osf robu§f features. See /termmal
the Software section in this catalog for a block
complete description of DirectSOFT
including features, part numbers of
programming packages and upgrades.
External power inputs  Discrete input terminals  Discrete output terminals Option module slot
Hardware features diagrams
External power inputs Discrete output terminals Removahle Option module slots
terminal
hlock
O
N -
515 sljsis] 811 sl 81
LG .| OV Y2 Y5 Y10 | Y12 | C3 | Y15 | Y17
ACO]ACN)] 24V T co Y3 | v4 C2 | Y11] Y13 ] Y14] Y16 [ N.C. Output status indicators g:m Mode status
OUTPUT: 6240V~ 50-60Hz 20A, 6-27V = 20A PWR: 100240V~ SU-GW o cru indicators
Y@@@@@@@@@@@@@@@@ 0-06DR g ra
10 11 12 13 14 15 16 17 20 21 22 23 O ™
@@@_@@@@@@@@@@@@@@@@@\._ - O Re .
INPUT: 12~ 24V = Input status indicators Communicat-
ion status
indicators
D'LOG/C 06 |m|l
Kor o I
[co] x1 [ x3 ] xa ] xe] c2] x11]x13]x14 [ x16] ca [x21 [ x23]NC. ]|
X0 C1 X7 | X10 | X12 | C3 | X15 | X17 | X20 | X22 | N.C. ’ Mode swil[;h
(O]
PORTy PORT2 RUN STOP
~ | I— p | I— -
) \ . / B } 0]
Discrete input terminals Removahle Communication ports Mounting tab
terminal
block
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Product Dimensions and Installation

It is important to understand the installa-
tion requirements for your DLO5 or DLO6
system. Your knowledge of these require-
ments will help ensure that your system
operates within its environmental and
electrical limits.

Note: there is a minimum clearance requirement of
2" (51mm) between the panel door (or any

devices mounted in the panel door) and the

nearest DLO5 component.

Plan for safety

This catalog should never be used as a
replacement for the user manual. You can
purchase, download free, or view online
the user manuals for these products. The
DO-USER-M is the publication for the
DLO5 PLCs, and the DO-06USER-M is the
publication for the DLO6 PLCs. The 2 ey
DO-OPTIONS-M is the user manual for
the option modules. These user manuals
contain important safety information that
must be followed. The system installation
should comply with all appropriate elec-
trical codes and standards.

Pare “'nglr:;: cop-
Gﬂ\éﬂlﬁ Gﬁ%ﬂ#\ Panel o single

point ground

Star washers Star washers See the enclosure

section to find an enclosure

Temperature probe that fits your application

Power source Environmental Specifications
for DLO5 and DLO6
-4° F-158°F
Storage Temperature (20°C to 70°C)
Ambient Operating 32°F-131°F
Temperature (0° 0 55°C)
| . 510 95% relative
Ambient Humidity humidity
(non-condensing)
. , . MIL STD 810C
Vibration Resistance Method 5142
Shock Resistance w:trfg(?sﬁgog
Note: There is a minimum clearance requirement of 1.5" : : :
(38mm) between the panel door (or any devices mounted Noise Immunity NEMA (ICS3-304)
in the panel door) and the nearest DLO6 component. . Atmosphere No corrosive gases

e3-22 B PLC Products 1-800-633-0405



Product Dimensions and Installation

Unit dimensions and
mounting orientation

DLO5 and DLO6 PLCs must be mounted
properly to ensure ample airflow for
cooling purposes. It is important to follow
the unit orientation requirements and to
verify that the PLC’s dimensions are
compatible with your application. Notice
particularly the grounding requirements
and the recommended cabinet clear-
ances.

Mounting orientation

0.39"
10mm

3.94"

o

PUT ouTPUT
X0 X1 X2 X3 X4 X5 X6 X7 Yo Y1 Y2 Y3 V4 Y5

30 INE83535
Diget 05

Koyo

ﬂ /ﬁ; 100mm 4%

2 holes, 0.150" dia .
clearance for #6 screw(

—Lo.zo"
— 5mm
| m
o || m
L]
L]
|l m| 334"
e ™ 85mm

4.72"
120mm

/a n

PUT
X0 X1 X2 X3 X4 X5 X6 X7 YO Y1 Y2 Y3 V4 V5

50500
Dl 05

Koyo

v | ronxs e Yo oum

Mounting orientation

]
n ﬂ
7

3.74"
95mm

[c@[ex] ov ] Yo

| 2] ca [vi5 [vi7]
[ac]acin] 24v T co T v1
6

T
6 | C2 | 11| Y13 ] Y14] vi6 | N.C]

@
SRR
SiE1([€D]
K128 &

Bl

El

Bl
)

&l

[}

&

&3]

O PwR
O RUN

OUTPUT: 6:240V~ 50-60Hz 20A, 6-27V = 20A PWR: 100-240V ~ 50-60Hz 40VA O cru
0000000606000 -06DR B
23 4 5 6 7 10 11 12 13 14 15 16 17 20 21 22 23
)0 00O © 9 B me
INPUT. 12 - 24V 3 - 15mA
opee06 ﬂﬂﬂ
Koyo
[[coTxi[xs [ xa [ x6] cz] xii]xia]xia [ Xi6] ca [X2i [ X23 [NC.

[xo [ x2 [C1 [ x5 [ x7 [ x10 x|2é£xn X20 [ X22 | N.C| TERM
eEEFEEERFEREER| = L0 m
mEEEEEEEEEEIEE] J
=} H;L PN

0.20" i
5mm
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e, %/
461" /
117mm
_
I U
0.43"m101umingtab % F
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Choosing the 1/0 Type

The DLO5 and DLO6 product families offer
a number of different 1/O configurations.
Choose the configuration that is right for
your application. Also, keep in mind that
both the DLO5 and the DLO6 PLCs offer
the ability fo add I/O with the use of option
modules.

Fixed discrete I/O

All DLO5 micro PLCs have eight built-in
inputs and six built-in outputs on the base
unit. The DLO6 micro PLCs have 20 built-
in inputs and 16 built-in  outputs on the
base unit. We offer the most common 1/O
types for your convenience, including AC
inputs and outputs, DC sinking and
sourcing inputs and outputs, and relay
outputs. Refer to the tables to the right to
see the I/O combinations available and
their voltage ranges.

Option module slots

The DLO5 has one option module slot and
the DLO6 has four option module slots.
Check out the discrete and analog 1/O
you can add by purchasing inexpensive
option modules. Specialty modules are
also available and are discussed later in
this section.

Automatically assigned
addresses

The DLO5 uses automatic addressing, so
for the vast majority of applications, there
is no setup required. We use octal
addressing for our products, which means
there are no 8s or 9s. The DLO5’s eight
input points use addresses X0-X7, and the
six output points use addresses YO-Y5.
Similarly, the DLO6 uses addresses X0-X23
and YO-Y17.

Review the I/O specs and
wiring diagrams

The Base Unit I/O tables give a brief
description of the /O combinations
offered for the DLO5 and DLO6 PLCs. The

I/O specifications are discussed in more
detail later in this section.

e3-24 I PLC Products

DLO5 Base Unit I/0 Table

Inputs Outputs Price
Part Number 1/ type/ | Sink or|Voltage |1/0 type/ | Sink or|Voltage/current

commons | source \ranges |\commons | source |ratings
DO-05AR  |\Cr2 NA  [90-120VAC  |Relay/2 N/A g:éig\?&zg\ s
DO-05DR  |nCr2 Snkorl12.40DC  |Relayr2 A oo s
D0-05AD  |ACP2 N/A  |90-120VAC |DC/1 sink | 227DC 0% ggg >
D0-050D  |0C2 Snkor 1 14v0c  [pe/t sink |78 0% ggg S
DO-05AA  |iCP2 NA |90-120VAC [ACR2 NA |20 >
DO-05DA  |ocr Snkor 1o 2v0c  |AGR NA [ PN
DO-05DR-D |oc/2 Snkor11224v0C  |Relay2 N/A g:%\%@ s
D0-050D-D |0Cr2 Snkor 4o 04v0C DO/ ST g onbe. oA ays (<

Sinking/sourcing

If you are using a DC field device, you
should consider whether that device
requires a sinking or sourcing PLC 1/O
configuration. For more information on
sinking and sourcing concepts, please refer
to the Appendix of this catalog.

Sink/source inputs — All built-in DC inputs
on the DLO5 and DLO6 micro PLCs can be
wired in a sinking or sourcing configura-
tion. However, all inputs on a single
common must use the same configuration.
In some cases, the DC inputs on option
modules are fixed as sinking or sourcing.
Refer to the table on the next page.

Sinking outputs — All built-in DC outputs
on the DLO5 are sinking. The DLO6 family
offers two PLCs with sinking DC outpufs,
and two with sourcing outputs.

Sourcing outputs — The DLO6 PLC family
includes the DO-06DD2(-D) with sourcing
outputs. If a sourcing output is required,
you might also consider using the
DO-xxTD2 option module with sourcing
outputs, which can also be installed in a
DLO5 or DLO6 PLC.

High-speed inputs and
pulse outputs

DLO5s and DLO6s with DC inputs offer high-
speed input features, and DC output units offer
pulse output features. The first three DC inputs
on the DLO5 PLCs are set up by default as
filtered inputs with a 10 ms filter. Likewise, the
first four DC inputs on the DLO6 PLCs are set
to the same default value. By entering a setup
code in a special V-memory location, you can
choose other features. In some modes of
operation, you have a choice as to how you
use each point. For example, if you use X0 as
an up counter, you can use X2 as a reset input
for the counter or as a filtered discrete input. If
these features interest you, take a look at the
detailed high-speed 1/O descriptions found
later in this section.

1-800-633-0405



Choosing the 1/0 Type

DLO6 Base Unit I/0 Table

Analog I/O

Communications and Specialty Option Modules

Part Number Description Price
HO-ECOM Ethernet Communications Module 10 Mbit <>
HO-ECOM100  |Ethernet Communications Module 10/100 Mbit <>
DO-DEVNETS  |DeviceNET Slave Module <>
HO-CTRIO High Speed Counter 1/0 Module <>
HO-PSCM Profibus Slave Communications Module <>
DO-DCM Serial Communications Module <>
FO0-CP128 ASCII CoProcessor Module <>

www.automationdirect.com/dl05andO06

Inputs Outputs Price By using option modules, you can add
Part Number : : analog inputs or outputs to your DLO5
1/0 Type/ | Sink or|Voltage \l/0 Type/ | Sink or|Voltage/Current g inp P y
t{am#’uns source |Ranges t{am#’uns ource|Ratings or DLO6 PLC. The table below shows
17-240VAC, 0.5A the input and output types at a glance.
DO-06AA |hCF5 N [S0-120VAC  |AG/A4 MR~ ls0/60 He < Detailed specifications are provided
DO-06AR  |ACF5 A |90-120VAC |Relay/4 NA S ohos o s later in this section.
DO-06DA  |0C/5 Sink or142.94vDC  |AC/4 N/A ;é/ggg‘z”\c 0.5A s Analog 1/0 Option Modules

] Sink or |4, — [6-27VDC, 0BA (YOYT) | Inputs | Outputs |Price
D0-06DD1  |DC/5 Source |12-24VDC  |DC/4 Sink |6 97vDC. 1,08 (Y2-v17)" < ey -

) Sink or 12-24VDC, 0.5A (Y0-Y1) No.| Input Type | No.| Y
D0-06DD2  |DC/5 ouics |12-24VDC  |DC/4 Souree |15 2avpes 108 (Y2-117) [ putyp Type
DO-06DR 0G5 Sink o \1.4v0C  |Relay/4 N/A gzgzg\[/)&’zé\A —  ||Foosp1 & |02l | o s

y i Sinkor |1 — [6-27VDC, 0BA (YOYT) |
Do-06DD1-DpC/s source |1224VDC  |DC/4 Sk learnc, 10a (2 v17y || (Fo-04AD-2 | (9500 | A |
D0-06DD2-D|0C/5 Sink Or149.94vDC  |DC/4 Source |1224VDC, 05A(YOYY) |

source e e FO-08ADH-1 |8 | 020mA [0 | NA | <
D0-06DR-D |pc/5 Sk Or112-24vDC  |Relay/d NA | a0 o <>
. . . . 0-5VDC or | NA | s
* These outputs must be derated to 0.6A for EN61131-2 compliance. F0-08ADH-2 |8 0-10vDC
Discrete 1/0 Option Moduless FO0-04DAH-1 |0 | NA |4 | 4-20mA | <>
TS Outputs Price |rp-ggpAH-1 [0 | wa |8 | 420ma| <
Part Number %gn?gﬂ Sink or| Voltage %%};f;ﬁ; Sink or| Voltage/Current
Commons| S0Urce| Ranges | noo o oo Source Ratings FO0-04DAH-2 |0 NA |4 [0-10VDC| <>
i 6-27VDC, 1A
Do-07CDR DC/A/t ggnukrgé 12:24V0C | Relay/3/1 /A 6-240VAC, 1A <> FO0-08DAH-2 |0 N/A |8 |0-10VDC| <>
DO-08CDDT | oC/42 | STKOU | qo0avpc | Do | Sink 627VDC,03A |« 0-20mAor | |0-20mA
source — FO-4AD2DA-T |4 | 20000 2 o s
D0-08TR N/A N/A N/A Relay/gf2 | N/A S T <
S ’ FO-2AD20A-2 |2 |%5RCor o 2 |
DO-10ND3 | DC/i02 | JnO | 12-240DC | NA NA N/A <> 010 0-10DC
. ! 0-5VDC
DO-10ND3F | ocrio2 | STKOU | 22aC | NA | NA N/A >  |[Fo-9AD20A-2 |4 TGRS 2 ot e
Do-10TD1 N/A N/A N/A DC/10/2 Sink 6-27VDC, 0.3A <> F0-04RTD 4 RID |0 NA <>

- N/A N/A N/A DCAOR | S 12-24VDC, 038 |<-— Thermo-

DO0-10TD2 / | / 1 10/ ource ! <> FO-04THM* |4 C\;)?frTeo/ 0 VA s
DO-16ND3 | C/ie4 | STKOT | 2028DC | NA | NA N/A < o

* See module specifications page for thermocouple
D0-16TD1 N/A N/A N/A DC/16/2 Sink 6-27VDC,01A |« types and voltage input ranges supported
D0-16TD2 N/A N/A N/A DC/16/2 Source 12-24VDC, 0.1A <> Power budge“ng
FO0-04TRS N/A N/A N/A Relay/4/4 N/A 5513205\/\/%%33% <> No power budgeting is necessary for

] i 80-132VAC the DLO5. The built-in power supply is
F0-08NA-1 AC/BI2 NA~ | 90-150vDC NA NA NA < sufficient for powering the base unit,
FO0-08SIM  |8-pt. Input simulator <> any of the option modules, the hand-

held programmer, and
DV1000 operator interface.

Power budgeting is necessary for the
DLO6. With four option module slots
and an optional LCD display, it is
necessary fo verify that sufficient power
is available for all optional devices.
Power budgeting is described in detail
on page 2-29 and in the DLO6 User
Manual.

even a
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Networking the DL05 and DL06

All DLO5 and DLO6 PLCs have built-in
networking capability. The DLO5 family
offers two 6-pin, RS-232 ports. You can
use these ports for programming,
networking, or connecting an operator
interface device. The RS-232 ports
support point-to-point communications
using the optional DO-CBL cable. If you
need fo create a multi-drop network or
require longer distances between devices,
you can use the FA-ISOCON at each
DLO5 to convert the RS-232 signal to RS-
422 or RS-485.

The DLO6 family of PLCs offers even
greater communications flexibility. Port 1
is a fixed baud rate port identical to port 1
on the DLO5 PLCs, but port 2 is a multi-
function port that can be used as RS-232,
RS-422, or RS-485 (Modbus/ASCII only)
without using external converters. This
allows you to create multi-drop networks
with minimal installation headaches.

Protocols supported

Each port is capable of communicating
using K-sequence, DirectNET and
Modbus RTU protocols. Port 1 can only
be a slave for each of the protocols. Port
2 can serve as a K-sequence slave or a
network master or slave for either
DirectNET or Modbus RTU protocols.

Serial Bus Protocols

We also offer option modules that allow
you to connect a DLO5 or DLO6 PLC to a
variety of network as a slave device. Our
DO-DEVNETS (DeviceNet) and HO-PSCM
(PROFIBUS) option modules plug into any
DLO5 or DLO6 PLC. The DO-DCM Data
Communications  module  supports
DirectNET and Modbus RTU protocols.

ZIPLink communication
adatper modules

The ZIPLink communications adapter
modules offer fast and convenient screw
terminal connection for the bottom port of
the DLO6 CPU. The adapter modules are
RS232/422 DIP switch selectable and are
offered with or without indicating LEDs
and surge protfection. See the Wiring
Solutions section in this catalog for more
information.
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Optional Ethernet
communication modules

Need to connect to a high speed HMI or
computer system? We offer 10Base-T and
100Base-T  Ethernet communications
modules. You can use the HO-ECOM and
HO-ECOM100 Ethernet communication

modules with our Ethernet hub/switch
(E-SWO05U) or with most off-the-shelf
Ethernet hubs or switches. The ECOM
option modules plug intfo any DLO5 or
DLO6 PLC. The HO-ECOM100 supports
the industry standard Modbus TCP

protocol.

Point-to-point

12’ crossover cahle = D0-CBL

RS-232C ((

maximum distance 50ft (15m)

RS-232C

1L-CMA15

I1L-CMA15L

RS422/485

FA-ISOCON

([

)) R$422/485

Maximum distance of 3,300 ft. (1000m)
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Ports, Status Indicators, and Modes

Port 1

Port 1 is a 6-pin, fixed configuration port and
has the same pin assignments on the DLO5
and the DLO&. Please refer to the table and
diagrams on this page. This port can be used
to connect to an HPP, DirectSOFT, an oper-
ator interface, or other external device.
Features include:
+ 9600 baud

- 8 data bits

- Odd parity

« 1 start bit, 1 stop bit

- Station address of 1

- Asynchronous, half-duplex, DTE

Protocols supported (as slave):
« K sequence, DirectNET, Modbus RTU

DLO5 & DLO6 Port 1 Pin Descriptions

1 |0V |Power (-) connection (GND)

2 |5V |Power (+) connection

3 |RXD  |Receive data (RS-232C)

4 |TXD |Transmit data (RS-232C)

5 |5V |Power (+) connection

6 |0V [Power (-) connection (GND)
H=

RUN @ sTOP

N

PORT 1 PORT 2

6-pin Female Modular Connector

=

X1

5 TERM

ElElE]E
PORT1 PORT2 RUN STOP
el | i
DL06 )
ﬁ o ooson)
|\ 100 @ o o os/J
\1s0 © © © On
N/
PORT1 PORT2
6-pin Female 15-pin Female
Moduar Connector D-sub Connector

Port 2

Port 2 is a configurable port on both the
DLO5 and the DLO6 PLCs. The DLO5 PLC
uses a 6-pin modular connector and offers
RS-232 communications only. The DLO6
PLC uses a 15-pin HD-sub connector and
offers RS-232, RS-422, or RS-485
communications. Please refer to the table
and diagrams on this page for more infor-
mation. This port can be used fo connect
to an HPP, DirectSOFT, an operator inter-
face, or other external device. Features of
port 2 include:

- 300, 600, 1200, 2400, 4800, 9600 (default),
19,200, 38,400 baud

- 8 data bits
- Odd (default), even, or no parity
- 1start bit, 1 stop bit
- Station address:
1 (default)
1-90 DirectNET, K sequence
1-247 Modbus RTU
« Asynchronous, half-duplex, DTE
Protocols supported:

- K sequence (slave), DirectNET
(master/slave), Modbus (master/slave)

DLO5 Port 2 Pin Descriptions

1 |0V |Power (-) connection (GND)
2 |5V |Power (+) connection

3 |RXD |Receive data (RS-232C)

4 [TXD [Transmit data (RS-232C)

5 |RTS  [Ready to send

6 |0V |Power (-) connection (GND)

DLO6 Port 2 Pin Descriptions
5V Power (+) connection
TXD  |Transmit data (RS-232C)
RXD  |Receive data (RS-232C)
RTS  [Ready to send (RS232C)
Clear to send (RS232C)
Receive data (-) (RS-422/485)
ov Power (-) connection (GND)
ov Power (-) connection (GND)
Transmit data (+) (RS-422/485
Transmit data (-) (RS-422/485)
Ready to send (+) (RS-422/485)
Ready to send (-) (RS-422/485)
Receive data (+) (RS-422/485)
Clear to send (+) (RS-422/485)
Clear to send (-) (RS-422/485)

© RN RNWVWN =
(ep)
9
%]

10 |TXD-
11 |RTS+
12 |RTS-
13 |RXD+
14 |CTS+

+
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o _J
Aulmatiol
ﬂi
Company
Info.
Field 110
DLO5 and DLO6 status Softare
|nd |Cat0 rS C-more &
other HMI
Status Indicators
- AC Drives
Indicator| Status| Meaning
ON | Power good AC Motors
PWR
OFF | Power failure Poner
ke
ON | CPU s in Run Mode
RUN
OFF  |CPU is in Stop or Program Mode Steppers/
Servos
ON | CPU self diagnostics error
CPU - - Motor
OFF | CPU self diagnostics good Controls
Data is being transmitted by the -
ON P
™ CPU-Port 1 pey
OFF No data is being transmitted by
the CPU-Port 1 Photo
ON Data is being received by the Sensors
CPU-Port 1 -
RX1 — - Limit
OFF No data is being received by the Switches
CPU-Port 1
oN  |Data s being transmitied by the Encoders
™ CPU-Port 2
- - - Current
No data is being transmitted by S
OFF " ihe CPU-Port 2 ensors
ON Data is being received by the Pressure
RY CPU-Port 2 Sensors
OFF No data is being received by the Terp
CPU-Port 2 Sensors
DLO5 and DLO6 mode [Pt
switches
Process
Mode
Switch CPU Action Rolays
Position
CPU is forced into the RUN mode if no Comm.
RUN (Run |errors are encountered. No program o
Program) ch,anges are allowed by the program- )
ming/monitoring device. ET(;'S('QZQ
RUN PROGRAM and the TEST modes -
TERM  |are available. Mode and program Wiing
(Terminal) changes are allowed by the program-
m|ng9mon|tor|ng device. Power
CPU is forced into the STOP mode. No
STOP cnang}es are allowed by the program- Circut
ming/monitoring device. Protection
. . ; Enclosures
Use the optional low profile 15-pin adapter
to make option module wiring easier. Tools
Pneumatics
D0-06ADPTR
Appendix
Part Index
PLC Products |l e3-27




ASCIl and Modbus Instructions

More ASCII instructions
ASCIl Find (AFIND) - Finds where a

Writing ASCII strings
1. Print from V-memory (PRINTV) - Use this

ASCII instructions
for DLO6

e3-28

The DLO6 PLC supports several easy to
use instructions, which allow ASCII strings
to be read into or written from the
communication ports when using either
the CPU port 2, or the DO-DCM Data

Communications Module port 2.

Raw ASCII: CPU/DCM Port 2 can be used
for either reading or writing raw ASCII
strings, but not for both.

Embedded ASCII: With these instructions,
you can use the DLO6 PLC to locate ASCII
strings embedded within a supported
protocol via CPU/DCM Port.

Receiving ASCII strings

1. ASCII IN (AIN) - This instruction config-
ures CPU/DCM Port 2 for raw ASCII
input strings, with parameters such as
fixed and variable length ASCII strings,
termination characters, byte swapping
options, and instruction control bits.
Use barcode scanners, weigh scales,
etc., to write raw ASCII| input strings
infto CPU/DCM Port 2 based on the
AIN instruction’s parameters.

¥[xT=) (]
AN
Length Type CPU/DCM: - | - Byte Swap:
 Fiedlength | @ CPU # None
5 ngH || C DOM oAl
bt
| wmsem:
Port Number @ 1 Charaeter
¢ 2 Characters
Data Destintion: ~ [V#00 * 3
o TemCade1:[00_|hexadecimal
=Data Destination = Byte count
*Dats Disstinstion + 1 - Stat of dats [0 ]
e =
Interchar. Tineout: — [None =] | Busy: I 0
First Char. Timeaut None  =| | Complete:

2. Write embedded ASCI! strings directly
to V-memory from an external HMI (or
similar master device). The ASClI string
is fransmitted through CPU/DCM Port
2 using any supported communications
protocol. This method uses the familiar
RX/WX instructions previously avail-

able.

3. If the DLOG is used as a network master,
the Network Read instruction (RX) can
be used to read embedded ASCII data
from a network slave device. Again, the
ASCIl string would be transmitted
through CPU/DCM Port 2, using any
supported communications protocol.

PLC Products

instruction to write raw ASCII strings out
of CPU/DCM  H== H
por-'. 2 1.0 a PRINTY

CPU/DCH

i : [
d 1'sp l ay :gzﬁ Port Number

panel, serial
printer, etfc.

The instruc-
tion features
the starting V-
memory

Statt Address
Humber of Eytes

fppend character(s)
© Mone

& i Characte

© ZCharacters

Character Code 1 hesadecimal

address, e e
string length 94 e
’ Al but Mull

byte  swap-

ping options, etc. When the instruc-
tion’s permissive bit is enabled, the
string is written to CPU/DCM Port 2.

. Print to V-memory (VPRINT) - Use this

instruction to create pre-coded ASCI
strings in the PLC (e.g. alarm
messages). When the instruction’s
permissive bit is enabled, the message
is loaded into a pre-defined V-memory
address location. Then the PRINTV
instruction may be used to write the
pre-coded ASCIl string out of
CPU/DCM  Port 2. American,
European, and Asian Time/Dates
tamps are supported.

. Print Message (PRINT) - This existing

instruction can be used to create pre-
coded ASCII strings in the PLC. When
the instruction’s permissive bit is
enabled, the string is written to
CPU/DCM Port 2. The VPRINT/PRINTV
instruction combination is more
powerful and flexible than the PRINT

instruction.

. If the DLO6 PLC is a network master,

the Network Write (WX) can be used to
write embedded ASCII data to an HMI
or slave device directly from V-memory.
This is done via a supported communi-
cations protocol using CPU/DCM Port 2.

[I=T=]

MFX
CPU/DCH

# CPU

© DCM

Slave Addiess

Function
Code

Start Glave Memary Address

Start Master
MNumber of E|

Modbus Diata Fomat

(+ 534/934 mode
" 484 mode

Exception Fesponse Buffer

1. [02- Read Input Status -

specific portion of the ASCIl string is
located in  continuous  V-memory
addresses.

ASCIl Extract (AEX) - Extracts a specific
portion (usually some data value) from the
ASCII find location or other known ASCII
data location.

Compare V-memory (CMPV) - This instruc-
tion is used to compare two blocks of V-
memory addresses and is usually used to
detect a change in an ASCIl string.
Compared data types must be of the same
format (e.g. BCD, ASCII, etc.).

Swap Bytes (SWAPB) - Swaps V-memory
bytes on ASCIl data that was written
directly to V-memory from an external HMI
or similar master device via a communi-
cations protocol. The AIN and AEX instruc-
tions have a built-in byte swap feature.

The FO-CP128 option module is also
available for more extensive ASCII
communications.

Modbus RTU
instructions for DLO6

The DLO6 CPU/DCM port 2 supports
Modbus  Read/Write instructions that
simplify setup. The MRX and MWX instruc-
tions allow you to use native Modbus
addressing, eliminating the need for octal
to decimal conversions.

Function Codes 05 and 06 and the ability
to read Slave Exception Codes have been
added. These flexible instructions allow the
user fo select the following parameters
within one instruction window:

- 584/984 or 484 Modbus data type

« Slave node (0-247)

- Function code

- Starting master/slave memory address

- Number of bits

- Exception code starting address

o = o

M

CRU/DENM
& CPU

[ E— —
Port Number ~ e Part Mumber

Slaws Address
Eunelion 16 Presel Muligle Registers ~

Start Slave Memory Addiess: | 40001

Memary Addiess :
lements : Kz

Start Master Memory Address : | V2200

Mumber of Elements - K16
Modbus Data Format

Encaption Response Buffer -
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Power Budgeting for the DL06

The DLO6 has four option module slots. To
determine whether the combination of
modules you select will have sufficient
power, you will need to perform a power
budget calculation.

Power supplied

Power is supplied from two sources: the
internal base unit power supply and, if
required, an external supply (customer
furnished). The DO0-06xx (AC powered)
PLCs supply a limited amount of 24 VDC
power. The 24 VDC output can be used to
power external devices.

For power budgeting, start by considering
the power supplied by the base unit. All
DLO6 PLCs supply the same amount of 5
VDC power. Only the AC units offer 24
VDC auxiliary power.

Be aware of the trade-off between 5 VDC
power and 24 VDC power. The amount of
5 VDC power available depends on the
amount of 24 VDC power being used, and
the amount of 24 VDC power available
depends on the amount of 5 VDC power
consumed. Determine the amount of inter-
nally supplied power from the table to the
right.

Power required by base
unit

Because of the different I/O configurations
available in the DLO6 family, the power
consumed by the base unit itself varies
from model to model. Subtract the amount
of power required by the base unit from
the amount of power supplied by the base
unit. Be sure to subtract 5 VDC and 24
VDC amounts.

Power required by option
modules

Next, subtract the amount of power
required by the option modules you are
planning to use. Again, remember to
subtract both 5 VDC and 24 VDC.

If your power budget analysis shows
surplus power available, you should have
a workable configuration.

* Auxiliary 24 VDC used to power V+ terminal of D0-06DD1 sinking outputs.

Note 1: If the PLC’s auxiliary 24 VDC power source is used to power
the sinking outputs, use power choice A, ahove.

www.automationdirect.com/dl05andO06

DL06 Power Supplied by Base Units DL05/03 PpweI{II conlsumed
Part Number |5 VOC (mA) | 24 VDC (mA) by Option Modules
1500mA 300mA Part Number |5 VDC (mA) |24 VDC (mA)
DO0-06xx D0-07CDR 130mA none
2000mA 200mA D0-08CDD1 100mA none
DO0-06xx-D 1500mA none DO0-08TR 280mA none
DO0-10ND3 35mA none
DLO6 Base Unit Power Required DO-10ND3F 35mA none
D0-10TD1 150mA none
Part Number |5 VDC (mA) |24 VDC (mA) D0-10T02 o o
Do-06AA 800mA none DO0-16ND3 35mA none
D0-06AR 900mA none D0-16TD1 200mA none
DO0-06DA 800mA none D0-16TD2 200mA none
D0-06DD1 600mA 280mA* ig-gglﬁ 250mA none
- - 5mA none
D0-06DD2 600mA none F0-04AD1 S o
D0-06DR 950mA none FO-04AD-2 7oA none
D0-06DD1-D 600mA none FO-08ADH-1 25mA 25mA
DO0-06DD2-D 600mA none F0-08ADH-2 25mA 25mA
D0-06DR-D 950mA none FO0-04DAH-1 25mA 150mA
FO0-08DAH-1 25mA 220mA
* Only if auxiliary 24VDC power is connected to V+ terminal. FO-04DAH-2 25mA 30mA
F0-08DAH-2 25mA 30mA
"'-':)5 %‘m"’g‘“!s“me" FO-2AD2DA-2|  50mA 30mA
y Jther Devices FO-4AD2DA-1 100mA 20mA
Part Number |5 VDC (mA) |24 VDC (mA) FO-4AD2DA-2]  100mA none
D0-06LCD 50mA none FO0-04RTD 70mA none
D2-HPP 200mA none FO-04THM 30mA none
DO-DEVNETS 45mA none
lc7V-1000 1o0mA o HO-PSCM 530mA none
IViilgr%r-‘;;raph ic 210mA none HO-ECOM 250mA none
HO-CTRIO 250mA none
Power Budgeting Example HO-ECOM100|  300mA none
F0-08SIM 1mA none
Power Source 5'/20 power f""’%‘)’ C power | | pg-Dcm 250 mA none
(mA) F0-CP128 150 mA none
DO-06DD1 A | 1500mA 300mA F0-08SIM TmA none
(select row A or B) B 2000mA 200mA
Current Required %%" (o tls 7";%1)7 C power
D0-06DD1 600mA 280mA*
DO-16ND3 35mA 0
DO-10TD1 150mA 0
DO-08TR 280mA 0
FO-4AD2DA-1 100mA 0
D0-06LCD 50mA 0
Total Used 1215mA 280mA
. A 285mA 20mA
Remaining
B 785mA note 1
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DL06 LCD Display

The optional DO-06LCD (<--->)is a cost
effective LCD display panel that is easy to

install. This device is available exclusively
for the DLO6 PLCs.

16 X 2 backlit display

The 16 character x 2 row display mounts
directly on the face of the PLC. The LCD is
backlit and is accessible using the seven
function keys on the front of the display.

Monitor or change data
values

You can view V-memory registers, /O
status, PLC mode, or system errors without
interrupting the PLC’s control function.

Display messages required for alarm or
monitoring purposes can be prepro-
grammed or imported as ASCII data.

Password protection

Two layers of password protection prevent
unauthorized changes to clock and
calendar setup and V-memory data
values. Individuals with password autho-
rization can change clock, calender, V-
memory values, force bits on or off, etc.

One simple ladder instruction is used to
set up the display. The LCD configuration
instruction is available in DirectSOFT,
version 4.0 or later.

Note: The D2-HPP handheld programmer
does not support DLO6 LCD configura-
tion.

The DLO6 User Manual (DO-06USER-M)
describes more fully the installation and
operation of the DO-06LCD. Be sure to
consult this manual before installing the
DLO6 LCD. The manual is available free
on our Web site, or it can be purchased
separately.

Snap-in installation

The display installs easily into any model

DLO6 PLC.

Note: Remove power to the PLC before
installing or removing the LCD display.

Remove the plastic cover (located
between the input and output terminals)
by sliding the cover to the left. In its place,
slide in the LCD display until it snaps info
place.

Display or change individual bits (up to
16 bits per screen) or 32-bit double word
values from V-memory.

[ Yo [ v2 ] C1 | vs [ v7 [ vio[ viz2 | €3 ] ¥16 [ ¥17 ]
c2 T Vi1

OUTPUT:6-240V-~ 50-60Hz 2.0A,

¥

= 2.0A

] i 2 5 & Z w1 12

X

INPUT:12-24V = 3-15mA

Di{gecfgo

PWR:100-240V~ 50-60Hz 40VA

D0-06DR

13 14 15 18 7 20 8 2 23

ESC  MENU ENT

X1 x4 | X8 N.C
[ %0 [ x2 [©1 | x5 [ x7 [ xo[x12] €3 [ X156 [ X37 | X20 [ x22 [ N.C.
o bl B [ ] %20 | x22 [ NC
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Buzzer

The piezo electric buzzer can be config-
ured to provide pushbutton feedback.

Keypad navigation

Seven function keys on the face of the LCD
display provide navigation through
messages or menu items. Messages fall
into two categories:

« Error messages

- User-defined preprogrammed messages

At power-up the default screen s
displayed. The default screen can be user-

defined.

Seven menu choices allow you to view or
change all accessible data values (see
next page).

Left Up\ Rigllht
X
29 [

TS

00000,

Direct 06 Down /
- i X
Escape I Enter
Menu

PORT2 RUN  STOP
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DL06 LCD Display

Menu choices

Pressing the Menu key takes you to the last
accessed menu (or the first menu selec-
tion, if you haven’t previously accessed a
menu). Each time you press the Menu key
(or if you simply hold the menu key down)
the display will step through all menu
choices.

There are seven built-in menus. Use the
Menu key to locate the menu you need,
and press the Enter key o view or change
values.
From the default screen or a message
screen, press and hold the Menu key. The
display will scroll through the following
choices:
M1 : PLC information

M2 : System configuration
M3 : Monitor
M4 : Calendar R/W
M5 : Password operation
M6 : Error history read
M7 : LCD test and set
Make a menu selection by pressing the

Enter key. Change data values using the
direction arrow keys.

Ladder instruction

The LCD instruction in DirectSOFT gives
the PLC programmer a convenient way fo
define screen messages. A literal string
can be programmed using the LCD
instruction. Embedding variables allows
you to customize the messages for an
application that involves changing values.
The following example shows an
embedded date and time on an alarm
message:

VIXTR] [F]

LCD
Line Number :

' LCD message
Message :
“Alarm 99" _Date:us _Time:12 ']

" From -memory
Starting Y-memory address

Number of characters :

[
1

Message with embedded date and time

Message programming examples

The top line (16 characters) is desig-
nated K1, and the second line is K2.
The sample instructions on this page
show how a message is developed. A
permissive contact turns on the instruc-
tion block, which sends the message to
the display.

Messages can also be retrieved from V-
memory and sent to the display. Select
K1 or K2 to indicate which line you
want to write to and select “From V-
memory” as the source of the string.

Up to 16 characters of ASCII text can
be displayed per line. In the example,
K16 indicates that 16 bytes (8 words)
of ASClI text is retrieved for display.

[vIx]x=) o

LCD
Line Number : Ki

" LCD message
Message:

& From-memory

Starting V-memory address ; Y3000 °
Number of characters :

xR (5] xR (5]
LCD LCD
Line Mumber : Ki i Line Number : K2 )
' LCD message * LCD message
Message : Message :
"INFEED SPEED" ‘] "SETPOINT" ¥2100:B " RPM" ']

" From ¥-memory
Starting %-memory address :

Mumber of characters

il

" From ¥-memory
Startmg Y-memorny address :

Mumber of characters

1l

Simple text message

Message with embedded data

ESC  MENU ENT

www.automationdirect.com/dl05andO06

Message from PLC memory
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Accessories

DL05, DLO6 and Option Module Accessories

Discrete option module

Part Number | Description Price terminal blocks
DO-ACC-4
- VI(- Replacement battery for the DO-01MC memory
Do-mc-BAT option modules (DLO5 only). <> ‘
_RAT. Replacement RAM retentive memory backup
D2-BAT-1 battery for the DLO. <> ; ‘E_
. DLO5 or DLOG analog option module replacement | g
Fo-10CON terminal blocks, quantity two. <> :f't
. 3 DLO5 or DLOG thermoacouple option module e
F0-I0CON-THM replacement terminal blocﬁs, quantity one. <> :":
12ft. (3.66m) RS-232C shielded networking cable I
DO-CBL without RTS connections for DL05 or DLO6 RJ12 PN 1y
EeLtgorkmg ports. Enables direct networking of two 7
S.
DLO5 accessory pack includes one each of the 1/0
DO-ACC-1 terminal block, 1/0 terminal block cover, and option | <--->
slot cover.
DO-ACC-2 DLO6 replacement terminal blocks, terminal block | ___ DLOS option module slot covers,
covers, terminal block labels and short bar. > 1/0 terminal block, and /0 ter-
minal block cover
DLOG replacement option module slot covers, DLO6
D0-ACC-3 top covers, LCD slot cover, and lower access panel | <—-> DO-ACC-1 —
COver.
. 3 DO discrete I/0 option module replacement terminal |
Do-Acc-4 blocks, includes 13-position and 10-position. <>
DO0-06ADPTR DLOG 15-pin high density D.-SU.b vertical adapter for <> DLO6 replacement option mod-
DLOG Port 2 serial communications port. ule slot covers, DLOG top cov-
D2-FUSE-1 DLO5 or DLO6 FO-04TRS replacement fuse <> ers, LCD slot cover, and lower
ZL-CMA15 ZIPLink PLC communication adapter for 15-pin port | <--> acce;s']!):(l:lg! ;over
ZIPLink PLC communication adapter for 15-pin port
ZL-CMA15L with surge Brotegtlon plus Power, Transmit, and =~ | <>
Receive LED indicators
"' oireci00
DLO6 replacement terminal
ZL-CMA15 blocks, terminal block covers,
terminal block labels and
short bar
DO-ACC-2
ZL-CMA15L

See the Wiring Solutions section
in this catalog for more inforam-
ton.

e3-32
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DLO5 1/O Specifications

DO-05AA

Wiring diagram and specifications

<--->

DO0-05AA Specifications

AC Power Supply 95-240VAC
Specifications Voltage Range (30VA)
Number of Input Pts. |8
Number of Commons |2 (isolated)
Input Voltage Range | 90-120VAC
Frequency Range 47-63Hz
8mA @ 100 VAC
Input Current Ao 100 VAC
at 60Hz
AC Input On Current/Voltage
Specifications Level oltag >6mA/75VAC
OFF Current/
Voltage Level 2mA20VAC
OFF to ON
Response <40ms
ON to OFF
Response <40ms
Fuses None
Number of Output 6
Points
Number of Commons |2 (isolated)
Output Voltage Range |}7230AC
Peak Voltage 264VAC
ON Voltage Drop 1 eoomA
: 0.5A/pt
AC Output Maximum Current 1_5ﬁ//gomm0n
Specifications Maximum
Leakage Current AmA al 264VAC
Maximum
Inrush Current 10Aor 10ms
Minimum Load 10mA
OFF to ON Response | 1ms
ON to OFF Response | 1ms+1/2 cycle
Fuses o )

www.automationdirect.com/dl05andO06

95-2

30VA 50-60Hz

40 V N\ X0 - X7: Input

| YO - Y5: Output

acuacn)] co[ x1[xa[xa] xe] c2] v1] va] vs]

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

DEDDDDDDDBEPD
@f‘ e e e e s s

L\

Power
input wiring

(/\2,7
+ L) 70y pp R

Input Point Wiring Output Point Wiring

Equivalent input circuit

+V +V
— W‘T g O
b Isolator
Input
To LED
1 =
=~ =
Common

Derating chart for AC outputs

Points

] 0.5 A
6 YO -Y5
4 |
2 |
0 | R |
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°C

Ambient Temperature ( *C/°F)

Equivalent output circuit
‘ Internal module circuitry
l +V
coM Optical
° Isolator
||
|
¥
— |
©
17-240 ‘
VAC !
Lo To LED
PLC Products
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DLO5 I/O Specifications

DO0-05AD <--->

Wiring diagram and specifications

D0-05AD Specifications

95-240 V ™~ X0 - X7: Input

| YO - Y5: Output

*When output points Y0 and Y1 are not used in
pulse mode, the maximum output current is 1.0A

e3-34 I PLC Products

AC Power Supply 95-240VAC 30VA 50-60Hz
Specifications Voltage Range (30VA) AcJAc[ Co [ x1 [ x3 [ x4 [ x6 [ c2[ Y1[¥3] v5]
Number of Input Pts. |8 [colte.]xo[ x2[ c1]xs [ x7]vo[ va] va[+v
Number of Commons |2 (isolated) PP DD
Input Voltage Range  |90-120VAC
Frequency Range 47-63Hz - ;@@j SPD @ @ SSD @ 1 | W,
Btms% % 100 VAC @ — J rl—{g/
Input Current %10 Aé 100 VAC 5101010 0100 1-
. [ = SISl SIol [T% asvoc
Specifications 0N Current/ BMA/TSVAC
! Voltage Level ’ Power Input point wiring Output point wiring
OFF Current/ input wiring
Voltage Level <2mA/20VAC
OFF to ON Equivalent input circuit Equivalent output circuit
Response <40ms = et ff.r.%(r "
ON to OFF ,
Response <40ms 70?% Fi‘v‘v WA S(E’Ita'fgrl | opicl To LED
Fuses None pi 14 To LED
Aplg;gger of Output 6 (sinking) -
Number of Commons |1 | L~
Output Voltage Range |6-27VDC
Peak Voltage 50vDC
Max. Freq"e”cy (YU Y1 ) 7kHz Derating chart for DC outputs
’ Points
ON Voltage Drop 0.5VDC @ 1A |
. 0.5/pt (Y0-Y1)* ° HA—vo-vs
Maximum Current N EYQ_Y5§ .
DC Output Maximum 150A @ 2 ]
Specifications  |Leakage Current 30vDC N
P I I I I I
o 2A or 100ms A S S
Ambient Temperature ( “C/°F)
OFF to ON Response  |<10us
30us (Y0-Y1
ON to OFF Response |0t N9¥J)
External DC Power 20-28VDC 150mA
Required max
Status Indicators Logic side
N ternal rec-
Fuses Nore e
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DLO5 I/O Specifications

DO-05AR

Wiring diagram and specifications

D0-05AR Specifications

<-->

95-240 V ™\ X0 - X7: 1 Y0-Y5:0 1
gc P‘.’,We;.s pr ly Voltage Range ?35)0\2/ﬁglVAC 30VA 50-60Hz et | vt
REEICAIOnS acfac) co| x1[xa[xa[ xe] c2] v1]va] vs5]
Number of Input Pts. |8 lcoe ] xo] x2] c1] x5 [ x7]vo] y2[ va[cs
Number of Commons |2 (isolated) e
Input Voltage Range  |90-120VAC —
Frequency Range 47631z @ f“,] DPDD DD PDPD
A 100 VAC —
d A
Input Current 10mA @ 100 VAC Q Tl
at 60Hz AC °12191° ©1°121° MUUEML AC or DC
— Supply Supply
it o I117 7119
Specifications Voltage Level >BMA/75VAC
Power Input point wiring Output point wiring
OFF to ON <A0ms Equivalent input circuit
Response i v
ON to OFF
Response <40ms 55—b ﬁﬁ gy Oplical
Fuses None e | To LED
Number of Output 6 | 1
Points Common
Number of Commons |2 (isolated) |\
6-240VAC,
Output Voltage Range |47-63H:
6-27VDC )
Derating chart for relay outputs
Maximum Voltage 264VAC,30VDC Points
Maximum Current ~ |2/point ] 2A _
Relay Output 6A/common ] Yo-Y5
Specifications | jaximum 4
Leakage Current 0.1mA @ 246VAC , ]
Smallest 7
Recommended Load SmA @ 5VDC 0 0 1 20 30 4 s sic
32 50 68 86 104 122 131°C
OFF to ON Response  |<i5ms Ambient Temperature (“C/F)
ON to OFF Response  |<10ms
Status Indicators Logic side . N
None (external Eqﬂalwuﬂnm:imti _
Fuses recommended) | Internal module circuitry
- . - A
Typical Relay Life (Operations) at Room ]
Temperature
Load Current
Vol, nd Tj fL
'oltage and Type of Load 1A 24
24 VDC Resistive 60K |270K ToLFD
24 VDG Solenoid 150K 6ok 6 24VAC - — — — — —
110 VAC Resistive 900K 350K
110 VAC Solenoid 350K 150K
220 VAC Resistive 600K 250K
220 VAC Solenoid 200K 100K
www.automationdirect.com/dl05andO06 PLC Products
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DLO5 1/O Specifications

DO0-05DA

<--->

Wiring diagram and specifications

DO0-05DA Specifications

AC Power Supply 95-240VAC
Specifications ~ /0!age Range (30VA)
Number of Input Pts. |8 (sink/source)
Number of Commons |2 (isolated)
Input Voltage Range  |12-24VDC
gxo-xz 18K @
Input Impedance JEaaC X3
24DC
Frequency Range 47-63Hz
8mA @ 100VAC at
Input Current 50Hz 10mA @
DC Input 100VAC at 60Hz
Specifications
! fgvg;” rent/Voltage | qp novoc
OFF Current/
Voltage Level <0.5mA/<2VDC
Response Time X0-X2  |X3-X7
gg;gngg <100ps |<8ms
ggsifogg <100ps |<8ms
Fuses None
Number of Output 6
Points
Number of Commons |2 (isolated)
Output Voltage Range |} 230/"C
Peak Voltage 264VAC
ON voltage Drop 3110
AC Output Maximum Current 0.5A / point
Specifications | paximum
Leakage Current 4mA @ 264VAC
Maximum
Inrush Current 104 for 10ms
Minimum Load 10mA
OFF to ON Response  |1ms
ON to OFF Response  |1ms+1/2 cycle
Fuses Nore ol -

e3-36 I PLC Products

95-240 V v
30VA 50-60Hz

X0 - X7: Input

| YO - Y5: Output

Acfacy)] co| x1[x3 x4 ] xe] c2] v1] va] v5]
[colc ] xo[x2] c1] x5 [ x7[vo] 2] v4[c3

|

S R R A A S A A A

AR |z ) ) R ) @

DR BB BB
iyl 1T
1 f

Power

input wiring Input point wiring Output point wiring
Equivalent input circuit,
High-speed inputs (X0-X2)
r o~ [

INEAN)

Common

U

il

1977 7Y TIIIIL

Ll

AC
Supply

Optical
Isolator

s
‘ 7

\
- \

Internal module circuitry

+V

Optical
Isolator

Derating chart for AC outputs

0.5A

YO-Y5

w
wo

I I I | I
10 20 30 40 50 55°C
50 68 86 104 122 131°C
Ambient Temperature (°C/°F)

Equivalent input circuit,
Standard inputs (X3-X7)

Optical
Isolator

To LED
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DLO5 I/O Specifications

D0-05DD <--->

Wiring diagram and specifications

DO-05DD sPeciﬂcatio“s 95240V~ | X0-X7: Input | YO - Y5: Output — |
30VA 50-60Hz
ggelsz%ea’;li%gp ly Voltage Range (93?0\%‘?\/% ac[acy[ co [ x1[x3[xa [ x6] c2] v1[¥3] vs]
. [cofe ] xo[x2[c1]xs [ x7]vo] va] va] +v
Number of Input Pts. |8 (sink/source)
Number of Commons |2 (isolated) OO DDDPDHDD
Input Voltage Range ~ |12-24V0C @ @ BB @ @ BB @
T | ==t T |
Input Impedance gxé_)q K@ . O
2240C k SISl SIolsls H% 2avoo
- +
Voltage Level >STATONDC
be I".p.m . Power Input point wiring Output point wiring
Specifications 3[-'//;' CurrLent/I <O5MA/VDC input wiring
bltage Leve '
i X0-X2  |X3-X7
Response Time 0 3 Equivalent input circuit, Equivalent input circuit,
OFF to ON oo | —— smion
" +V +V
Response o o v .
Isolator e ptical
W0 L o | [THT] NEaapp =noun
- | 2 To LED + 3 o
FUSES None Common - 1 b
‘ L I Common
ggmfser of Output 6 (sinking) S L«;—L L
Number of Commons |1
Equivalent output circuit Equivalent output circuit
Output Voltage Range |6-27VDC pulse outputs (Y0-Y1) standard outputs (Y2-Y5)
Peak Voltage 50vVDC I internal module cireuity Ly it modie crauy
Max.Frequency (Y0, Y1)|7kHz | o C e 1 o
ON Voltage Drop 05VDC @ 1A
0.5A / point
; Y0-Y1)*
Maximum Current A/ E)Oint
DC Output v | L
utpu Maxi L
PP laximum
Specifications Leakage Current 15pA @ 30VDC -
Maximum 2A for 100ms10A ‘ Derating chart for DC outputs
Inrush Current for 10ms o
OFF to ON Response <105 ° 1A _lvo-vs
<304s (Y0-Y1 7
ON to OFF Response | 3015 9 .
External DC Power ~|20-280C 150mA o
Required max. % % & s i m mre
Status Indicators Logic side Ambient Temperature (*C/'F)
None (external
Fuses recom(mended)
www.automationdirect.com/dl05andO06 PLC Products e3-37
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DLO5 1/O Specifications

DO-05DR

Wiring diagram and specifications

DO0-05DR Specifications

<--->

e3-38 I PLC Products

95-240 V ™o X0 - X7: Input YO - Y5: Output _/
AC Power Supply | yo 200 Range ?fd\%f\?v‘\c 30VA 50-60Hz
Specifications AcLfac)] co [ x1[xa [xa[ xe] c2] v1] v3[ vs]
Number of Input Pts. |8 (sink/source) [ca@fte ] xo[ x2 c1] x5 [ x7]vo] v2] v4cs
Number of Commons |2 (isolated)
PEDOEPEDDED
Input Voltage Range  |12-24DC =
AN A A 4D 14D | 4D
X0X2) 18K @ I @Ewwwwqﬂyw@@@ I )
Input Impedance SonD0 ' = '
i 2 I T —— 1] o
C 0|0j0|0; 0|00 C C
On Current - B oree ] b o
gc Input Voltage Level b
pecifications _ Fower input point wirin output point wirin
gll;'ll;'a%rr&nzl O5MANDC input wiring yr i v PR polis wiring
Response Time X0-X2  |X3-X7
gle:g tg”glev <100ys |<8ms Equivalent input circuit, Equivalent input circuit,
P high-speed inputs (X0-X2) standard inputs (X3-X7)
ON to OFF - Ny T W
Response <100us. |<Bms 0 _ Optc - . T
solator 55, ptica
Fuses None P f OHLW*TIW Isolator
3 o N | To LED
Number of 6 T | T3 o \
Ulltpllf PDinfS orenen — 1 I - Com‘mon
Number of Commons |2 (isolated) ‘L ] - L9J~ 1
ouput Voltage Range b |
utput Volage hange 5_é7VDZC Equivalent output circuit
—_——
Maximum Va”age 264VAC,30VDC | Internal module circuitry
V.
- 2A/point §
Maximum Current 5000
Relay Output M
Specifications aximum
Leakage Current 0.1mA @ 246VAC
Smallest . To LED
Recommended Load "™ ©°'°C emve |
— -
OFF to ON Response  |<5ms OHOVAC
ON to OFF Response  |<10ms Derating chart for relay outputs
Status Indicators Logic side romes
7] 2 A
None (external 6 YO -Y5
Fuses recommended) ]
Typical Relay Life (Operations) at Room .
Temperature P
Load Current D% s 1o 1 e
Va”age aﬂd Type 0f Laad 1A ZA Ambient Temperature ( “C/°F)
24 VDC Resistive 600K 270K
24VDC Solenoid 150K 60K
110 VAC Resistive 900K 350K
110 VAC Solenoid 350K 150K
220 VAC Resistive 600K 250K
220 VAC Solenoid 200K 100K

1-800-633-0405



DLO5 I/O Specifications

D0-05DD-D

<--->

Wiring diagram and specifications

DO0-05DD-D Specifications

DC Power Suppl, 12-24VDC
Specificatianls,p Y| Voltage Range 20W max.
Number of Input Pts. |8 (sink/source)
Number of Commons |2 (isolated)
Input Voltage Range  |12-24DC
TN
Input Impedance %Xé'XO 28K @
2-24\VDC
On Current/
ls7(,‘ In[fmt Voltage Level >5mA/1OVDC
pecifications OFF Current/
Voltage Level <0.5mA/<2VDC
Response Time X0-X2  |X3-X7
gggptgngév <100ps |<8ms
ggstpoogg <100ps |<8ms
Fuses None
Number of Output Ps. |6 (sinking)
Number of Commons |1
Output Voltage Range |6-27VDC
Peak Voltage 50vDC
Max. Frequency (Y0,Y1)7kH:
ON Voltage Drop 05VDC @ 1A
05A/ pgint
Maximum Current Yg/_xY;é)oint
DC Output Maximum
Specifications  |Leakage Current 15 @300
Maximum 2A for 100ms
Inrush Current 10A for 10ms
OFF to ON Response  |<104
ON to OFF Response jggﬁg gg%g
External DC Power 20-28VDC
Required 150mA max.
Status Indicators Logic side
Fuses o )

*When output points Y0 and Y1 are not used in
pulse mode, the maximum output current is 1.0A

20W max.

X0 - X7: Input

| YO - Y5: Output

+ | —Jco| x1[x3a]xa]xe]ca] v1][vy3] v5]

lcole ] xo] x2| c1] x5 [ x7| o] v2| v4]+v

COPPPPODDDD

g

i

S

25

DD

el

N

1/

12-24VvDC —

A

+

197y

Power
input wiring

Input point wiring

Equivalent input circuit,
high-speed inputs (X0-X2)

Optical
Isolator

Equivalent output ci

Input
+ | L
Common

rcuit

pulse outputs (Y0-Y1)

Optical
Isolator

Points

Derating chart for DC

1A

YO-Y5

T T T T
020 30 40
50 68 86 104

T
50 55°C
122 131°C

Ambient Temperature ( “C/°F)
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— +24VDC

Output point wiring

O

To LED +
- |
Common
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Input
| Il

Optical
Isolator
To LED

Equivalent output circuit
standard outputs (Y2-Y5)

Dt

Optical To LED
Isolator
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DLO5 I/O Specifications

D0-05DR-D

<--->

Wiring diagram and specifications

DO0-05DR-D Specifications

DC Power Supply 12-24VDC ]
Specifications Voltage Range 20W max. 1220 = |XO - X7: Input | YO0 - Y5: Output
Number of Input Pts. |8 (sink/source) + | — Jco[xt[x3]xa] xe[ ca[ vi[ va] v5]
Number of Commons |2 (isolated) leolefxo[xe c1] x5 [ x7]vo[v2] va] cs
Input Voltage Range  |12-24VDC PEEPEEDRRRED
X0-X2) 1.8K @ R e e e e e
B DD D AR ED
Input Impedance s)ézf(‘}) k@ iz d b B )
2-24VDC L !
iy SSMAMIOVDC - R o
DC Input Voltage Level 1224vDC — = S90Sl dClee) L
Specifications | o e oyrreny g ]’ 777 17719
<0.5mA/<2VDC
Voltage Level Power Input point wiring Output point wiring
Response Time X0-X2  [X3-x7 input wiring
%z%ﬂ <100ps |<8ms
P Equivalent input circuit, Equivalent input circuit,
ON to OFF 00y |<Bms high-speed inputs (X0-X2) standard inputs (X3-X7)
Response r——— % ——— R
Fuses None f*o—lévth* ey opc
npu Isolator
Number of 6 - i s To LED f Input L To LED
Output Points T oo I 2
NllmbEI‘ 0f Commans 2 (isolated) ‘ T Common
6-240VAC, R
Output Voltage Range |47-63H:
6-27VDC
Maximum Voltage 264VAC,30VDC
Iawaximtll:m éﬁ//point
utput Current common
Relay Output M P _
Specifications aximum
Leakage Current 0.1mA @ 246VAC
Smallest
Recommended Load """ ©°/°C
OFF to ON Response  |<15ms e2mvpe e
ON to OFF Response  |<10ms B
Status Indicators Logic side Derating chart for relay outputs
None (external Points
Fuses recommended) — 9 A
6 YO - Y5
Typical Relay Life (Operations) at Room ‘7
Temperature 2 —
Load Current 0o
Voltage and Type of Load 1A 2 S PR P PR
32 50 68 86 104 122 131°C
24 \IDC Resistive 600K 270K Ambient Temperature ( “C/°F)
24VDC Solenoid 150K 60K
110 VAC Resistive 900K 350K
110 VAC Solenoid 350K 150K
220 VAC Resistive 600K 250K
220 VAC Solenoid 200K 100K
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DL06 1/O Specifications

DO-06AA

Wiring diagram and specifications

<--->

Note: Refer to page 3-29, Power Budgeting,
for Auxillary 24VDC current available.

Power
input wiring Outvet paint wi
utput point wiring
DO0-06AA Specifications Q,i
Y
AC Power Supply 95-240VAC
Specifications Voltage Range (30VA) Lo
Number of Input Pts. |20 — %
Number of Commons |5 (isolated) @ \
Input Voltage Range | 90-120VAC ® S @' EELPDPDPDODEDDPD
Frequency Range | 47-63t R e T e e e o e ]
8mA @ 100 VAC OUTPUT: 17-240V~ 50 - 60Hz 0.5A PWR: 100-240V ~~ 50-60Hz 40VA
[npu[Curren[ at 50 Hz Y@Q@@@@@@QQQQQ@S@GQ 20 21 2I2302-306AA
;P%ﬁZ@AlOO VAC INPUT’QD(?OQ(QNQ-QmA@ @ @ @ @ @ @ @ @ @ @ @ @ @ @
AC Input
Specifications ?gvg;” rent/Voltage | o svac
OFF Current/ : ﬂﬂﬂﬁ
Voltage Level <ZmAZOVAC D’L’()%%t 06 000
OFF to ON Koyo 4
<40ms
Response [co x1[x3] x4 x6 [ c2[xi1]x13]x14 [ x16] ca [x21[x23[n.C.]
ON to OFF A0 [ xo] x2]ct [ x5 [ x7 [ xto]x12] c3 [x15[x17 [x20 [x22 [N.C]
Response DPDDPDPDDDPDPDDDDPDD P
Fuses None
@
Number of Output 1 /
Points
Number of Commons |4 (isolated)
Supply
Output Voltage Range Hj%é‘ﬂ\fc Input point wiring
Peak Voltage 264VAC
1.5 VAC>50mA +V +V
ON Voltage Drop FOVACZ0mA [C o _ 1
: o 7O?L 1% M I?(‘))gt;:
AC Output Maximum Current 2:0A/gommon P L To LED
Specifications T ——— \ T 2
Leakage Current 4mA at 264VAC Common |
Maximum -
Inrush Current 10Afor 10ms -
— uivalent output circuit
Minimum Load 10mA S Ii e IL oot
nternal module circuitry
OFF to ON Response | <ims 1 sV
OUPUT Oplica\
ON to OFF Response | <ims +1/2 cycle iolator .
None (external RV |
Fuses recom(mended) = ,1
17-240 ‘
VAC |
Lo To LED
Derating chart for AC outputs
Points
16
. 05A 1 yo-v17
8 —
4_|
0 T T 1 )
0 10 20 30 40 50°C
32 50 68 86 104 122°F
Ambient Temperature ( °C/°F)
www.automationdirect.com/dl05andO06 PLC Products e3-41
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DL06 I/O Specifications

DO0-06AR <--=> Note: Refer to page 3-29, Power Budgeting,
for Auxillary 24VDC current available.
Wiring diagram and specifications Power
input wiring
Output point wiring
DO0-06AR Specifications @7
AC Power Suppl, 95-240VAC
Specifications. | Voltage Range (300A) 1o
Number of Input Pts. |20 A % @
Number of Commons |5 (isolated)
PEH PP DIDDDEDD P
Input Voltage Range  |90-120VAC l
[cDlcVov [ Yyo[v2 [ct [vs [vz Jvio[vi2] c3a[vi5][vi7]
Frequency Hange 47-63Hz [ACOIACN 24v [ Co | Y1] Y3 ] Y4 ] Y6 [ C2 [ Y11] Y13 ] Y14] Y16 | N.C.]
OUTPUT: 6-240V~ 50-60Hz 2.0A, 6-27V = 20A PWR:100-240V~ 50-60Hz 40VA
8mA @ 100 VAC YOO OO DO0-06AR
atSUHZ 0 1 2 3 4 5 6 7 10 11 12 13 14 15 16 17 20 21 22 23
Input Current Toni & 100AC X600 00000000006006060666660
al A
AC Input
t ot On Current/
Specifications Voltage Level >BMA/75VAC W“
%’;ag‘;’ ’L‘Z% / <2mA/20VAC ’D'Lo‘ ot 0 6
Koyo I
OFF to ON
Response <doms L R e L ]
L <aoms {@@@@@@@@@@@@@ﬂ
Fuses None . @@@@@69@@@@@@@
Number of Output 1 l l
Points 0109
Number of Commons |4 (isolated) 1777 Input point wiring
6-240VAC,
Output Voltage Range |47-63H:
6-27VDC
Maximum Voltage 264VAC,30VDC opica
. Isolator
Maximum Current 2P0
Is?elay Output Maxl
ecifications aximum
’ Leakage Current 0.1mA @ 246VAC |
Smallest \
5mA@swoCc (e
Recommended Load Equivalent output circuit
OFF to ON Response  |<15ms r el module chosiny
ON to OFF Response  |<10ms w
Status Indicators Logic side
Fuses Nore (ot
To LED

Derating chart for relay outputs

Points

16 20A Typical Relay Life (Operations) at Room Temperature
12—
Load Current
5 | Y0- Y17 Voltage and Type of Load At1A AL ZA
4 24 VDG Resistive 500K |250K
0 T T 7T ] 24VDC Inductive 100K 50K
2 %0 & s 04 1 110 VAC Resistive 500K | 250K
Ambient Temperature (“C/°F) 110 VAC Inductive 200K 100K
220 VAC Resistive 350K 200K
220 VAC Inductive 100K 50K

e3—42IPLCPr0ducts 1-800-633-0405



DL06 I/O Specifications

D0-06DA

<--->

Wiring diagram and specifications

DO0-06DA Specifications

AC Power Supply 100-240VAC
Specifications ~  V0!tage Range (40VA)
Number of Input Pts. |20 (sink/source)
Number of Commons |5 (isolated)
Input Voltage Range  [10.8-26.4DC
e
Input Impedance gx 4_)(238 28K @
2-24VDC
On Current/Voltage
e input On Current/Voltage |, maiovnc
ecifications
’ OFF Current/ <05mA/<2VDC
Voltage Level :
Response Time X0-X3  |X4-X23
ggp’g”gg Jous [2-8ms
gg’s;fagg <f0ys  |2-8ms
Fuses None
Number of Output 1
Points
Number of Commons |4 (isolated)
Operating Voltage 17-240VAC
Range 47-63Hz
Peak Voltage 264VAC
oN Voltage Drap ST
: 0.5A / point;
AC Output Maximum Current — 923/50%
Specifications -
Maximum 4mA @ 264VAC,
Leakage Current 60 Hz
Maximum
Inrush Current 10Aor 10ms
Minimum Load 10mA
OFF to ON Response  |1ms
ON to OFF Response  |1ms+1/2 cycle
Fuses Nore ol -
Derating chart for AC outputs
Points
16
05A | yo-v17
12—
8 —|
4
0 T T 1

0 10 20
32 50 68

30 40 50°C
86 104 122°F

Ambient Temperature ( *C/°F)

N
Aulmatiol
direct
v
Company
Info.
Field /0
Note: Refer to page 3-29, Power Budgeting, SHiES
for Auxillary 24VDC current available.

Power C-more &
. . other HMI
input wiring o

Output point wiring
AC Drives
C\l; N AC Motors
- | O Power
— T ’
[ EK
Steppers/
@@@@@@@@@@@@@@ i
|G@|LG/,70V [ yo[v2 [c1vs [y7 Jvto[v12] c3[vi5[vi7] Motor
[aciOJacN]24v [co [ Y1 v3] va [ ve [ c2 [ y11[vi3] v14] y16 [NC] Controls
OUTPUT: 17-240V~  50-60Hz 0.5A PWR: 100-240V ~ 50-60Hz 40VA
y@@@@@@@@@@@@@@@@ D0-06DA ooy
7 10 11 12 13 14 15 16 17 20 21 22 23 S
@Q@@@@@@@@ (ONINININRININ)
INPUT 12-24V = 3-15mA
Photo
Sensors
rect Switches
D’LOGIC 06 iaaaog
Koyo Encoders
[co x1[x3 ] xa] x6 [ c2[x11]x13]x14 [ x16] ca [x21[x23[n.C.] Current
[xoT x2Jct Txs [ x7 [xto]x12]¢c3 [x15[x17 [x20 [x22 [N.C] Sensors
PPPPPPPPDDPPD® e
Sensors
Temp.
Sensors
Pyshbuttons/
Input point wiring Lights
Process
Equivalent input circuit,
High-speed inputs (X0-X3) Relays/
f ********* Timers
+V
— __ Optical
Input Isolator Comm.
L To LED
$ Terminal
Common Blocks &
Wiring
777777777 Power
Equivalent input circuit, Circuit
Standard inputs (X4-X23) Protection
[ YRR
Enclosures
= Optical
Isolator
I t
FQ npu | TolED Tools
3 Pneumatics
Common
= Appendix
Equivalent output circuit Felils
| intemal modulecircuity
| +V
OUTPUT Optical
6 Isolator
= ||
Ry
| i O
® 5
17-240 ‘
VAC 1
Lo To LED
PLC Products [l €3-43
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DL06 I/O Specifications

D0-06DD1

Wiring diagram and specifications

DO0-06DD1 Specifications

<--->

Power
input wiring

Note: Refer to page 3-29, Power Budgeting,
for Auxillary 24VDC current available.

OQutput point wiring

24VDC
* When Y0-Y1 are not used for pulse outputs, maximum current output is 1.0A**,

** These outputs must he derated to 0.6A for ENG61131-2 compliance.
Derating chart for DC outputs

| Optical
Isolator
OUTPUT

Points

0.75A YO-Y17

1.0 A

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

Ambient Temperature ( “C/°F)

e3-44 I PLC Products

AC Power Supply 3 = .2avoc
Specifications Voltage Range 95-240VAC (30VA) T+
Number of Input Pts. 20 (sink/source)
Number of Commons 5 (isolated)
Input Voltage Range 12-24VDC D D D D
SXO—X?;) 18K@ 12- [G@lusj ov [ Yo [v2 [ ¢t [ vs [ v7 [vio [v12] c3 [ Y15 [vi7]
4\/DC [acOlacNI2av [co [ Y1 vyaT va [ ve [ca [ Y1 [Y13] v14[ Y16 [+v |
Input Impedanl:e X4-X23) 2.8K @ 12- OUTPUT: Sinking Output 6 -27V == 1.0A PWR: 100240V ~ 50-60Hz 40VA
S4VDC YOO OO O E D0-06DD1
0 1 2 3 4 & 6 7 10 11 12 13 14 15 16 17 20 21 22 23
On Current/ SSAIVDC INPU@H@MV@:@:«L. QWA@ PPV
DC Input Voltage Level
Specifications OFF Current/ Py
Voltage Level ' Di WH
Response Time X0-X3 X4-X23 ILIOEGCICI 06
Koyo
OFF to ON |
Hespﬂ”se <100us <8ms [ C\O I 1« I ><[3 I Tt I Te | clz I Xlﬁ I x[13]x14 | xre[ CI4 [xT1 [xlzslN.Jc.]
X0 X2 | C1 X5 X7 | X10 [ X12 | C3 | X15 | X17 | X20 | X22 | N.C.
ON to OFF
Response <0ys - \<Bms XX rrrre
Fuses None L SSP D DD DD P DD P D
Number of Output Points |16 (sinking)
Number of Commons 4 isolated
Output Voltage Range 6-27VDC olololol
Peak Voltage 50VDC Input point wiring
Max.Frequency (Y0,Y1)  |7kH:
ON Voltage Drop 0.3VDC @ 1A
) VA \* Equivalent input circuit, Equivalent input circuit,
Maximum Current ggﬁ {]tp }goﬂ;{ﬁ High-speed inputs (X0-X3) Standard inputs (X4-X23)
Maximum Leakage Current |15:A @ 30vDC et B v iIT
DC Output. Maximum Inrush Current ~ [2A for 100ms mpat || Lsolator 55 Opical
spec”'catlans + P | Isolator
OFF to ON Response <10ps . i : JoLeo "T“‘ )
<20us (Y0-Y1 Common = 2
ON to OFF Response 60ps }YZ—Y&) LO_L | I o
20-28VDC L -
External DC Power 150mA max. (Y011 -
equire 280 mA max. (Y2-Y17)
P — Equivalent output circuit Equi o
L d quivalent output circuit
Sl il Nog'c (S' ¢ | Pulse outpu (YO-Y1) Standard utput (Y2-Y17)
one (external
Fuses recommended) +r|i‘emd| module circuitry 4y +\Tlif-mal module circuitry

Optical To LED
Isolator

OUTPUT

1-800-633-0405



DL06 I/O Specifications

D0-06DD2

<>

Wiring diagram and specifications

Note: Refer to page 3-29, Power Budgeting,

for Auxillary 24VDC current available.

Power
oy m input wiring int wiri
D0-06DD2 Specifications Dutput poit wiring
"
AC Power Supply 95-240VAC @ = +24vDC
Specifications | /0!age Range (30VA) =
Number of Input Pts. |20 (sink/source) =10 =
Number of Commons |5 (isolated) (1T 7] J@ ® I
Input Voltage Range  |12-24DC e 606 @é DO D D
)éoé)z(ﬁ)D‘lCBK@ [cO[e] o\ﬁ Yo [ v2 [ Vi [ Y5 [ v7 [v1o [viz [ v3 [ vi5 [vi7]
Iﬂpllt Impedance ~ [acOlaciN2av Tvo [ Y1 v v4 [ ve [v2 [ v vi3] y14] vie [ co |
g)g}éz(l%/s 028K @ OUTPUT: Sourcing Output 12 - 24V == 1.0A PWR: 100-240V ~ 50-60Hz 40VA D DD2
0PI e0eg09e 00
Specifications OFF Current/ G
Voltage Level '
Response Time X0-X3 | X4-X23 D’Zﬁ%%t 06
OFF to ON Koyo I
Response <100ps |<8ms
(&) X1 X3 X4 C2 | X11| X13 | X14 | X16 | C4 | X21 | X23 |N.C.
ON to OFF 100y |<8ms X0 | x2 | ¢ X7 | X10 | X12] C3 | X15 | X17 ] X20 | X22 | N.C.
<
g"’s""”“’ {@@@@@@@@@@@@@@
uses None
D DDD DD D DD D &
Number of Output 16 (sourcing ~ %
Points l J
Number of Commons |4 isolated 1912/
Output Voltage Range |12-24VDC Input point wiring
Peak Voltage 30vDC R
Equivalent input circuit, quivalent input circuit,
Max.Frequency (Y0,Y1) 7tz High-speed inputs (X0-43) Standard inputs (X4-X23)
ON Voltage Drop 0.3VDC @ 1A T~ T W
— Optical
; 0.5A/ pt (YO-Y1)* ©° n* | [ tsolator 5o Optical
Maleum Clll’l‘enf 1.0A ptp( 2-Y1 7? 4 ! p‘ut L To LED E%IVWT Isolator L
z - ‘ $ + ‘ < °
DC Output Maximum 150A @ 30VDC Common - | 7
Specifications  |Leakage Current ' — I Contmon
Maximum =
Inrush Current 2A or 100ms L o
OFF to ON Response |10 Equivalent output circuit Equivalent output circuit
<20ps (Y0-Y1) Pulse output (Y0-Y1) Standard output (Y2-Y17)
ON to OFF Response (5 zms (v2-v17) T T T T ey T Ty
I internal module circuitry
External DC Power 20-28VDC ! Internal module circuitry
Required 150mA max. T + +V
- — | T24VDC |
Status Indicators Logic side savoe HL ! Output
- !
None (external | Common
Fuses recommended) opical |10 \ Optca
Common c—— = L 77777777 Ifior
*When Y0-Y1 are not used for Derating chart for DC outputs T
pulse outputs, maximum current Points D
output is 1.0A. )
N 0.75A YO-Y17
127 1.0 A
8 —
4_|
0 T T T T1.
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°F

Ambient Temperature ( “C/°F)

www.automationdirect.com/dl05andO06
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DLO06 I/O Specifications

D0-06DR

Wiring diagram and specifications

DO0-06DR Specifications

<>

AC Power Supply 100-240VAC
Specifications | /0!age Range (40VA)
Number of Input Pts. |20 (sink/source)
Number of Commons |5 (isolated)
Input Voltage Range  |12-24VDC
e
Input Impedance %x i—xzs[z 28K @
2-24VDC
On Current/
gc In[fJut Voltage Level >5mA/10VDC
pecifications OFF Current/
Voltage Level <0.5mA/<2VDC
Response Time X0-X3  |X4-X23
gggptg”glev <100ps |<8ms
ggstpoagg <100ps |<8ms
Fuses None
Number of 1
Output Points
Number of Commons |4 (isolated)
6-240VAC,
Output Voltage Range |47-63H:
6-27VDC
Maximum Voltage 264VAC,30VDC
Maximum Current ~ 2/POMt
sReIayfautput . 6A/common
pecifications laximum
Leakage Current 0.1mA @ 246VAC
Smallest
Recommended Load "™ ©°/°C
OFF to ON Response  |<i5ms
ON to OFF Response  |<i0ms
Status Indicators Logic side
Fuses o ot
Derating chart for relay outputs
Points
16
12 20A 1 vo v
8 —
4 _|
0 T T 1 ]
0 10 20 30 40 50°C
32 50 68 86 104 122°F

Ambient Temperature ( *C/°F)

e3-46 I PLC Products

Note: Refer to page 3-29, Power Budgeting,
for Auxillary 24VDC current available.
Power
input wiring
Output point wiring

ACorDC
Supply

\}}
O

o
[cDle¥ ov [ yo[v2 [c1[vs [ vz Jvto [v12][ c3[vi5[vi7]
[acOJaciN]24v [co [ Y1 v3] va [ ve [ c2 [ yir[vi3] vi4][ y16 [NC]
OUTPUT: 6-240V~ 50-60Hz 2.0A, 6-27V = 2.0A PWR: 100-240V ~ 50-60Hz 40VA

YOO OO OO D0-06DR

1 12 13 1 21 22 23

X00600000060060606060660606

INPUT: 12 - 24V == 3 - 15mA

[co] x1 [ x3] xa] x6 [ c2[ x11]x13]x14 [ x16] ca [x21 [x23[NcC.]
[xoTx2Jct Txs [ x7 [xto]x12]¢c3 [x15[x17 [x20 [x22 [N.C]

[@@@@@@@@@@@@@ﬂ

Dieet 06

Koyo

Equivalent input circuit,
High-speed inputs (X0-X3)

Equivalent input circuit,
Standard inputs (X4-X23)

To LED Input
I - |
1 1 Common

,__ Optical
Isolator

Optical
Isolator
To LED

Lo
| Internal module circuitry

+V

i

Typical Relay Life (Operations) at Room Temperature

Common

Load Current
Voltage and Type of Load A1A Al 24
24 \/DC Resistive 500K 250K
24 V/DC Inductive 100K 50K
110 VAC Resistive 500K | 250K
110 VAC Inductive 200K 100K
220 VAC Resistive 350K 200K
220 VAC Inductive 100K 50K

1-800-633-0405



DL06 I/O Specifications

D0-06DD1-

D <--->

Wiring diagram and specifications

DO0-06DD1-D Specifications

DC Power Supply :
Specifications Voltage Range 12-24VDC (15W)
Number of Input Pts. |20 (sink/source)
Number of Commons |5 (isolated)
Input Voltage Range  |12-24VDC
e
Input Impedance sx i—xzsg 28K @
2-24VDC
On Current/
gc In_[;_ut . Voltage Level >SmA/IOVDC
pecifications | oee o eny
Response Time X0-X3  |X4-X23
ggg}g”gg <100ps |<8ms
ggs;fagg <100ps |<8ms
Fuses None
I’\,Iglg,r’ltbser of Output 16 (sinking)
Number of Commons |4 isolated
Output Voltage Range |6-27VDC
Peak Voltage 50vVDC
Max.Frequency (Y0, Y1) 7kHz
ON Voltage Drop 03VDC @ 1A
0.5A/ point
Maximum Current ﬁgﬁgoim
(Yo-Y17)*
DC Output -
Specifications ﬂ%ﬁ%‘g’}m rrant 154A @ 30VDC
Maximum
Inrush Current 2Afor 100ms
OFF to ON Response  |<10us
ON to OFF Response 30t NOV1)y
External DC Power 20-28VDC
Required 150mA max.
Status Indicators Logic side
Fuses o ot

*When Y0-Y1 are not used for
pulse outputs, maximum current

output is 1.0A**,

** These outputs must he der-
ated to 0.6A for ENG1131-2
compliance.

Points

Derating chart for DC outputs

16

12—

8

0.75A

0 R

0 10 20 30
32 50 68 86

T T
40 50 55°C

104 122 131°F

Ambient Temperature ( °C/°F)

Power
input wiring

12-24VDC

ﬂlF

Output point wiring

— +24VDC
LT

EE

SEREREREREENEEEEEEEE

[cD[ezNec] yo [y2 [c1 [vs [z Jy1o [vi2] ca[vi5[vi7]

Koyo

[+ -IncJco] vi[ ya] va[ ve [ c2 [ y11][v13] vi4]y16 [+v |
OUTPUT: Sinking Output _6-27V == 1.0A  PWR: 1224 20W
9000009900909 000  DOEDDID
X000000000000060000060
Ol 06 f

[co] x1 [ x3] x4 x6 [ c2] x11]x13]x14 [ x16 ] c4 [x21 [ x23[N.C.]

[ xo] x2 Jc1 [ x5 [ x7 [xto]x12] c3 [x15][x17 [x20 [x22 [NC]

POPPOPDPDPOPPDPDPDDDD

@

DC
Supply

Equivalent input circuit,
High-speed inputs (X0-X3)

NN
g | T3

Commol
\
[

Optical
Isolator

To LED

Equivalent output circuit
Pulse output (Y0-Y1)

Optical
Istlator

Equivalent input circuit,
Standard inputs (X4-X23)

Optical
Isolator

Equivalent output circuit
Standard output (Y2-Y17)

To LED

| Optical
Isolator

YO-Y17

www.automationdirect.com/dl05andO06
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DL06 I/O Specifications

Power
D0-06DD2-D  <-—-> it i
12-24VDC Output point wiring
Wiring diagram and specifications E!III— 1 1 1+
g - —_ +24VDC
D0-06DD2-D Specifications — HL] HL] HL]HL] HL] | HL]HL] | T-
DC Power Supply ] =[O
pradien Voltage Range 12-24VDC (15W) —
Specifications p _ @ @ @ @ @ @ @ @ @ @
Number of Input Pis. 20 (sink/source) D
Number of Commons |5 (isolated) SRR EEEEEEEEE
Input Voltage Range 12-24VDC G| NC] Yo Y2 Y5 [ v7_[v10 [v12 | V3 [ Y15 [ Y17
+ - N.C.| VO Y3 Y4 | Y6 | V2 Y11 | Y13 | Y14[ Y16 | CO
% ) OUTPUT: Sourcing Output 6 - 27V == 1.0A PWR: 12-24 20W DO 06DD2 D
Input Impedance 8K @ 12-24VDC Y@ @ @ @ @ @ @ @ @3 Q Q @2 Q 61’2 % @7 20 21 22 23
gsK@1224VDC INpum@m@_QQmA@@@@@@@@@@@@@@@
On Current/
g(: In_;;_ul , Voltage Level SmATOVD
pecilications OFF Current/ ﬂﬂﬂm
0.5mA/<2VDC .
Voltage Level rect
g - D{oelc 06
Response Time X0-X3  |X4-X23 Koyo
OFFta UN <70|JS 2_8ms (&) X1 X3 X4 C2 | X11 | X13 | X14 | X16 | C4 | X21 | X23 | N.C.
Respanse Typ 4ms X0 | X2 | C1 X7 | X10 | X12 | C3 | X15 | X17 | X20 | X22 N.C...
2-8mS
odeheedd ans 2575 Y Y YL
Fuses None L DDD DD DD DD DD DD
Number of Output Points |16 (sourcing) l l
Number of Commons |4 isolated LoLL 141 ot
Output Voltage Range  |10.8-264VDC Swely | PTT] T T T T ]’ T T T T ]’ T T ]’ T 7
Peak Voltage 30vDC
Equivalent input circuit, Equivalent input circuit,
Max.Frequency (Y0,Y1) |10kHz High-speed inputs (X0-X3) Standard inputs (X4-X23)
0.5VDC @ 1A v —— T T Fvatv
ON Voltage Drop iy 2VD8@ 1A f o—me sam Opical - optcl
(Y2-Y17) P | oD r nput solator L
05A7 pglnt Com‘mon 1 i 1 EE
Maximum Current %YSAY/BM — L 1 Common
DC Output (Y2-Y17) i ) 1
Specifications I - _
Maximum 150 @30VDC
Leakage Current " Equivalent output circuit Equivalent output circuit
Maximum Pulse output (Y0-Y1) Standard output (Y2-Y17)
2A for 100ms |m—mmmm————— e
IﬂfllSh cufl‘ent | Internal module circuitry LV | Internal module circuitry
OFF to ON Response <108 A o W
¢ 24VDC |
ON to OFF Response | U500 [ oo 71% Nt Ouput
External DC Power Qupu —
Required NA | Sg’lgfslj e Optical
Status Indicators Logic side i =
|
None (external
Fuses re%g?n(r%)ér%g%) Derating chart for D outputs

*When Y0-Y1 are not used for pulse outputs, maximum current output is 1.0A.

0.75A

YO -Y17
1.0A

0 T T 1
0 10 20 30 40

32 50 68 86 104

T
50 55°C
122 131°F

e3-48 I PLC Products

Ambient Temperature (°C/°F)
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DL06 I/O Specifications

D0-06DR-D

<>

Wiring diagram and specifications

Power
DO0-06DR-D Specifications input wiring
DC Power Supply 12-24VDC e Output point wirin
Specifications  /°ltage Range 200/ max. +d||H L pOIT W
Number of Input Pts. |20 (sink/source)
Number of Commons |5 (isolated) Lo
Input Voltage Range  |12-24VDC ~
%XO—XS 18K@
Input Impedance g)%42)[(123ED§C28K@ PEPEPPPPDPDDDIDDD
2-24VDC | IGI@ILGI,),] N.IC.I YIO Ile I cl1 I vls Ivl7 ]Y1|o Iv]zl cls |Y;5 |Y1I7] |
+ - | NC.J CO Y1 Y3 ] Y4 | Y6 | C2 | Y11 [ Y13 ] Y14| Y16 | N.C.
On Current/ S5mA/10VDC OUTPUT: 6-240V~  50-60Hz 20A, 6-27V = 20A PWR: 12247 20W
DC Input Voltage Level Y © @ 006660666 D0-06DR-D
Specifications 0000000060000 66006606
gg’;a[’g“érieenvtél <0.5mA/<2\/DC INPUT: 12 - 24V = 3 - 15m,
Response Time X0-X3  |X4-X23
OFF to ON
Response <100ps |<8ms Dll:or?;lcct 06 Hﬂﬂ%
g” fo OFF <100ps |<8ms Koyo
esponse
Fuses None I Clo >!o >i1><|2 Xsﬁ:L )i4><|5 )is >!7 (ilewoﬁﬁx!; [13(:]:«>X1|4><!5X|1(>5<E7C|4><lo)< ﬂ(zlleza;\l]chc I
’ggggf;glfms 16 FEEEEEEEEEEEEEE
Number of Commons |4 (isolated)
6-240VAC,
Output Voltage Range |47-63H:
6-27VDC
Maximum Voltage ~ |264VAC,30VDC Input point wiing
Maximum Current 2P0
Relay Output - Equivalent input circuit, Equivalent input circuit,
Specifications ﬂa#ggg'b — 04mA @ 246VAC High-speed inputs (X0-X3) Standard inputs (X4-X23)
0~ 0 WV wV
Smallest 5mA @ 5VDC — __ Optical o S
Recommended Load o fsolator OT}J«NT e
L To LED n
OFF to ON Response  |<15ms ‘ z E ‘ To LED
ON to OFF Response  |<10ms Common | ) " conhon
Status Indicators Logic side | L
Nome (ternal | T T T T
Fuses recommended)
Derating chart for relay outputs Equivalent output circuit Typica| Re|av Life (0perations) at Room Temperature
Points
1 | Internal module circuitry Voltage and Type of Load Load Current
. 20A |Y0o-Y17 W g yp At1A At 2A
. 24 VDC Resistive 500K 250K
. n 24 VDC Inductive 100K 50K
N 110 VAC Resistive 500K 250K
0 -
AN R PR N N O To LED 110 VAC Inductive 200K 100K
250 6y 86 o4 122F 627 voe | 220 VAC Resistive 350K 200K
Amblent Temperature (1C/F) 6240VAC L — — — — — — 220 VAC Inductive 100K |50K

www.automationdirect.com/dl05andO06
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DL05/06 Option Modules

Need to expand your
DLO5 or DL0O6?

Customize your DLO5 or DLO6 PLC to fit
your application by adding option
modules in the built-in slots. You can add
these features without adding size.
We offer the following option modules:

- Discrete 1/0 modules

- High-resolution analog I/O modules
« Ethernet communications modules
- Data Communications module

« High-Speed Counter module

- DeviceNet slave module

- Profibus slave module

« CoProcessor module

DLO5 (only) Memory Module

Memory
Module

D0-01MC <--->

DLO5 flash memory

The standard DLO5 PLC uses non-volatile
flash memory to back-up the user
program. Program data (V-memory) is
backed by a super capacitor. If you need
longer retention of program data, we
recommend the DO-OTMC. We also
recommend the DO-OTMC for applica-
tions that require transferring programs
without a programming device or that
require a real-time clock.
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Simple and inexpensive

The DO-01MC slides easily into the option
module slot in any DLO5 PLC to back up
PLC programs and data for extended periods
of time.

Battery-backed RAM

The memory cartridge makes programs
portable from one DLO5 PLC to another.
The memory map is identical to the
internal memory in the DLO5 PLC, so no
program changes are necessary.

The on-board lithium battery lasts up to
three years. If PLC power is lost and the
battery is already dead, an on-board
super capacitor backs up the memory four
to seven days, allowing time to insert a
new battery.

Real-time clock

Access the year, month, day of the week,
hour, minute and second for event sched-
uling or data logging applications.

Operation

The DO-OTMC installs info any of the
DLO5 PLCs. The MC module backs up all
ladder and data in CMOS RAM.

The module’s V-memory maps one-for-
one fo the PLC’s memory locations. If the
memory cartridge is inserted in the option
slot, it automatically becomes the source
of the controlling program.

You may choose to overwrite the PLC
program, but it is not necessary. You can

transfer the program from the PLC to the
module, or from the module to the PLC,
or you can operate directly from the
memory cartridge. By removing the
module, you return control to the PLC's
internal program.

Two pushbuttons on the face of the
module initiate memory transfers. The
pushbuttons are clearly marked to indi-
cate the direction of the transfer, and an
LED flashes to confirm the direction and
success of the memory transfer.

A jumper enables/disables the write func-
tion in the DO-OTMC. Write disable
prevents overwriting of the module’s
memory. Write enable allows overwriting
of the module’s memory.

An LED alerts you to a low battery condi-
tion. If the battery drops below 2.5V the
“BATT” LED comes on, and an internal bit
is set. You can use the internal bit to acti-
vate alarm functions or to execute an
orderly shutdown.

The date and time are easily set or
accessed in the ladder logic program.
Environmental specifications  for the
DO-01MC are the same as for the DLO5
PLCs.
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DeviceNet
Slave Module

DO-DEVNETS

<--->

The DO-DEVNETS option module trans-
forms any DLO5 or DLO6 into a smart
device node on your DeviceNet™
controller network. Now you don’t have to
turn to a more expensive PLC to get
DeviceNet capability.

DeviceNet is a low-cost control bus used
to connect field devices to PLCs and PCs.
DeviceNet is designed to reduce the need
for hard-wiring while providing device-
level diagnostics. This industrial protocol
links up to 64 nodes on a single network.

The DO-DEVNETS slave module slides into
the option module slot of any DLO5 or
DLO6 PLC. The module collects and
I/O data

reports all discrete to a

DeviceNet master.

The DO-DEVNETS module has a remov-
able connector that makes the four-wire
connection easy to implement and main-
tain. The DeviceNet module incorporates
advanced diagnostics not commonly
found on traditional industrial networks.
This module has the quick response time
and high dependability expected from any
DeviceNet device.

[S; I N GCR N}

o _J
Aulmatiol
Mirect
v
u
™ Company
VI ] Info.
Field 110
General Specifications EALTEE
DeviceNet Compatibility Predefined Group 2 Master/Slave communications gmn;?rﬁ ’;&”
Maximum Fleld Devices per Bus |64 (see table below)
- N . AC Drives
P - : Standard 4-wire shielded cable to cabinet connector, molded 4-
Communication to Field Devices wire cable @ up to 500Kbps to field devices -
otors
Module Connector 5-position removable terminal (Furopean style)
Operating Temperature 01055°C (3210 131° F) il
Storage Temperature 2010 70°C (-4 to 158° F) o
leppers/
Relative Humidity 510 95% (non-condensing) Servos
Environmental Air No corrosive gases permitted Mofor
Vibration MIL STD 810C 514.2 e
Shock MIL STD 810C 516.2 Proximity
Sensors
: P Impulse noise 1us, 1000V FCC class A RF
Noise Immunity (144MHz, 430MHz 10W, 10cm) oot
. S
Power Consumption 45mA @ 5VDC ensors
Limit
Switches
3 Encoders
7]
EI-.'D Current
I Sensors
2
-] Pressure
Sensors
Feet |Meters Feet | Meters T
328ft |100m  |500Kbps | 20ft 6m 64 Sensors
820ft |250m | 250Kbps | 20ft 6m 64 Pushbutons!
1,640ft|500m | 125Kbps | 20ft 6m 64 i
pracss
Open DeviceNet Vendor Association
Phone: (954) 340-5412 Fax: (954) 340-5413 Relays/
e hesmam—— Tiers
ODVA, Inc.
Boca Raton FL 3498 Comm.
Terminal
Removable Blocks &
connector Wiring
Power
Circuit
Protection
EEVA Enclosures
Tools
Pneumatics
Appendix
¢ Part Index
‘ User supplied
120 ohm resisor
5 V- (black)
4 CAN L (blue) |
3 _Drain DeviceNET cable
2 CAN H (white)
1 V+(24V)(red)
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DL05/06 Ethernet Communications Modules

Ethernet
Communications
Modules

HO-ECOM
HO0-ECOM100

<--->
<--->

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 Modbus TCP
Client/Server Protocol (H0-ECOM100)

- Free SDK for custom drivers
- Easy setup

The Ethernet Communication (ECOM)
Modules represent a price breakthrough
for 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 communica-
tions with any other PLC. Link your PLCs
with PCs using industry standard Modbus
TCP protocol connected through stan-
dard cables, hubs, and repeaters. Or, use
our KEPDirect 1/O Server to link your
favorite  HMI/SCADA, data historian,
MES or ERP software to DirectLlOGIC
PLCs. Our LookoutDirect HMI and our
DataWorx data  collection  software
include ECOM drivers. DirectSOFT
Programming Software can be used to
monitor or update the program in any
DirectLOGIC PLC on the network.
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Simple connections

Use Category 5 UTP cables which can be
run up to 100 meters between nodes. Use
repeaters to extend distances and expand
the number of nodes.

Our HA-TADP (10/100BaseT) PC network
adapter card is compatible with the
ECOM modules. See the
Communications Products section for
information on the adapter card.

Choose your slot

The ECOM module plugs into any option
module slot of any DLO5 PLC or DLO6
PLC. The module maintains identification
data, descriptive information, and
communication parameters for PLC-to-
PLC communications in flash memory.
Disconnect power before installing or
removing any PLC module.

Specifications HO-ECOM HO-ECOM100
Communications 10 BaseT Ethernet 10/100 BaseT Ethernet
Data Transfer Rate 10 Mbps 100 Mbps
Link Distance 100 meters
Ethernet Port RJ45

TCP/IP, IPX, Modbus TCP/IP
Ethernet Protocols TCP/IP, IPX DHCP, HTMIL Configuration
Power Consumption 250mA @5 VDG 300mA @5 VDG
Manufacturer Host Automation Products, LLC
CPU  Firmware Required DirectSOFT Required

ECOM: Version 4.60 or later )
DLo5 ECOM100: Version 4.90 or later Version 3.0c or later

ECOM: Version 1.40 or later ' )
DLO6 ECONH00: Version 1.80 of later Version 4.0, Build 16 or later
IBox communications
Instructions

Over 25 Communications IBox instruc-
tions are available when using the HO-
ECOM100 with a DLO5/06 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 IBox instructions.

The HO-ECOM100 supports
the Industry Standard Modbus TCP
Client/Server Protocol

Message is sent out of port

Message in only connected to device

See the Communications section for
details on the E-SW05U Ethernet Switch
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DL05/06 Ethernet Communications Modules

Modbus TCP
support

The HO-ECOMT100 supports the industry
standard Modbus TCP Client/Server
protocol in addition to the standard IP
and IPX protocols. This allows the
DL06/06 PLC with an HO-ECOM100
module to serve as a client (master) or as
a server (slave) on a Modbus TCP
Ethernet network. The HO-ECOM100 can
actively issue Modbus commands to other
nodes or devices on the Modbus TCP
network or simply respond to connected
Modbus TCP clients.

PLC-to-PLC
communications
PLC-to0-PLC or PLC to a Modbus TCP

device communications can be accom-
plished using standard Read from Network
(RX) and Write to Network (WX) instruc-
tions (all DLO5/06 PLCs, all HO series
ECOMs and all DirectSOFT versions). If
you're using our new DirectSOFT5
programming software, a DLO5 or DLO6
PLC and an HO-ECOM100, you can use
fill-in-the-blank IBox instructions to simplify
your communications programming. The
HO-ECOM100 supports the ECOM100
Configuration IBox for use with the ECRX
and ECWX [Box instructions to read/write
to other ECOM(100)s. All HO series
ECOM modules support the NETCFG
Configuration IBox for use with the NETRX
and NETWX IBox instructions to read/write
to other ECOM modules (remember
DirectSOFT5 is required).  The
Communications IBox instructions execute
with built-in interlocking to greatly simplify
communications programming.

www.automationdirect.com/dl05andO06

ModbusTCP communications architecture

MODBUS TCP Client ———

/Z
Lt
N Wz

- MODBUS TCP
MODBUS TCP Client MODBUS TCP Client Client/Server
|1
e
DLOS
DATASS
MODBUS TCP Chent/Server
MODBUS TCP MODBUS TCP
* Senver Server

L]

NetEdit3 software

HO-ECOM100

ECOM100 Configuration IBox

apRES e NetEdit3 Software ships free with the
ECOM100 Config ECOM User Manual. Use NetEdit3 to
ECOM100 IB-710 configure the ECOM modules for your
ECOM100# Ll . network. Flexible addressing allows
Slot you fo use your choice of protocols
Status 42000 : and identifying methods. Assign each
Warkspace w2100 : module a number or a name or both.
Msg Buffer (55 WORDs) 2000 : You don't have to use an IP address,
but you can if it's necessary for your
ECOM100 Read Network IBox network. NetEdit3 uses two protocols
M o for PC-to-PLC communications: IPX
e T A and TCP/IP The NetEdit3 screen
ECR |B-740 displays all identifiers and trou-
ECOMI00# bleshooting information for each
Workspace V2200 . module on the network. You can use
Slave ID NetEdit3 to adjust parameters for PLC-
Fram Slave Element (Src) to-PLC communications by clicking on
Number Of Bytes K - Advanced Settings. The network identi-
To Master Element (Dest)  [VZ000 . fiers can also be changed from
Success DireciSOFT Programming Software.
Error co N
HO-ECOM100 has ECOM100 Send EMail IBox
e-mail capability! L1251 _ B
ECOM100 Send EMail
The HO-ECOMI100 Send  EMail ECEMAIL 1B8-711
(ECEMAIL) IBox instruction will allow the ECOM100 # KD .
module to behave as an e-mail client and BiEpaES Y2200 .
send an SMTP request to your SMTP Success €0 .
Server to send a specified e-mail message L
to the e-mail addresses in the IBox’s To: i GOdE
field. The Body: field allows you to embed To  [docteam@work com ]
real-time data in your e-mail message. g Team Busy |
DirectSOFT5 is required to use the IBox ?;::hme#, T oo o .

instructions. _tirme:24 "on" _date:us
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DL05/06 Data Communications Module

Specifications

Module Type Intelligent
D at a Modules per CPU DLO5: one; DLOB: up to four
. - Port 1: 6-pin RJ12 RS-232
C . t Field Wiring Connectors Port 2: 15-pin HD-sub connector RS-232, RS-422/485
O m m u n I Ca I O nS RS-232 signal levels, DirecNET slave, K-sequence slave, Modbus RTU slave
Port 1 protocols, baud rate selectable from 9.6K to 115.2K baud, odd or no pant?/,
M O d u I e 0 selectable address, 8 data bits, one start/stop bit, DireeNET HEX or ASCII mode.
(Defaults: slave, 9600bps, odd parity, address 1, auto-detect protocols)
DO-DCM <---> Communications RS-232/422/485 signal levels, DirecNET master/slave, K-sequence slave,
Modbus RTU master/slave protocols, baud rate selectable from 300 to 115.2K baud,
Port 2 odd/even/no parity, selectable address, 7 or 8 data bits, one start bit, 1 or 2 stop bits,
selectable timeout/response-delay times, Direct or mode.
0 lectable t i/ delay t DirecNET HEX or ASCII mod
(Defaults: slave, 19200bps, odd parity, address 1, eight data bits, one stop bit,
auto-detect protocols)
Recommended Cable RS-422: Belden 9729 or equivalent; RS-485: Belden 9841 or equivalent
Internal Power Consumption |250mA maximum at 5VDC (supplied by base)
Operating Environment 0°C to 60°C (32°F to 140°F), 5% to 95% humidity (non-condensing)
Manufacturer Koyo Electronics
CPU Firmware Required DirectSOFT Required
: DLO5 Version 5.00 or later Version 3.0c or later
Overview : e B ,
DLO6 Version 1.90 or later Version 4.0, Build 16 or later. ASCII functions require version 5.1 or higher.

The DO-DCM Data Communications
Module offers two communication ports
for a variety of simultaneous communica-  Extrg
tions possibilities:

« Extra communications port to connect a commun icati ons po rtS

PC, operator interface, etc. for DL05 /06 DLO6 PLC with multiple
« Network interface to DirectNET DCM modules

- Network interface to a Modbus network I oddm(?ncll communication porf§ are
using the RTU protocol needed in the PLC, they can easily be

The top RJ12 RS-232 port (Port 1) can be ~ @dded by installing DCM  modoules.
used for PLC programming, connection fo Connect additional devices such as oper-
an Ol panel or o’s a single ator interfaces, PCs, etc. Set the DCM

K-sequence, DirectNet or Modbus RTU CDC?mmSU(n)iﬁﬁon porometers HUsing
slave. The 15-pin front port (Port 2) can be irect programming - sottware,

: connect the cables, and start transferring
used for RS-232/422/485 communica- data. Make sure the connected device has

tions and supports the following protocols: 8 i _Is

K-sequence slave, DirectNET master/slave ¢ DLO5/06 compatible driver. . i m:mi!

and Modbus RTU master/slave. Port 1 =)
RJ12

Module Configuration

Since the DO-DCM does not have DIP
switches to set baud rate, station address,
parity, efc., ladder logic programming is
required to configure its communication
parameters, unless the default settings are
acceptable for your application. If the
DO-DCM is to be used as a network
master, you must use ladder logic code to
configure these parameters.

Connect
the DCM to our MDM-
TEL serial modem

e3-54 B PLC Products 1-800-633-0405



DL05/06 Data Communications Module

DirectNET network
interface

The DCM can be used as a network inter-
face for applications requiring data to be
shared between PLCs, or between PLCs
and an infelligent device such as a host
PC. DirectNET allows you to upload or
download virtually any type of system data
including Timer/Counter data, 1/O infor-
mation, and V-memory information from
any DirectLOGIC or compatible PLC. Port
2 on the DCM allows the DL05/06 to
function as a DirectNET network master or
slave using RS-422 communications
(RS-232 can be used for single slave
networks). Use RX and WX instructions in
your RLL program fo initiate communica-
tions.

Modbus RTU
interface

The DCM can be used as a master
or slave station interface to connect

your DLO5/06 system to a Modbus®
network using the Modbus RTU protocol.
Pot 2 on the DCM allows
the DLO5/06 to function as a Modbus RTU
network  master or slave  using
RS-422 or RS-485 communications
(RS-232 can be wused for single
slave networks). Use RX and WX
instructions in your RLL program to
initiate communications.

www.automationdirect.com/dl05andO06

DirectNET network

RS-232 connection to
DCM port 1 (0l panel)

Note: A PC running DirectSOFT
or KEPDirect for PLCs, etc. can
serve as a network master

DO-DCM port 2 as
DirectNET master

RS-422 multi-drop
network

D2-DCM slave
(RS-422 only)

DLO6 port 2 slave
DO0-DCM port 2 slave

Modbus RTU networks

PC as Modbus master

RS-422 or
RS-485
: multi-drop DO-DCM
=] network port 2 slave

DO0-DCM port :
slave

AR -]

DLO6 port 2 slave

o

D2-DCM slave (RS-

422 only)

DL06 w/ DO-DCM port 2

as Modbus master RS-232 connection

to DCM port 1
S e RS-422 or R$-485
= multi-drop network
| Modbus
slave

42 Modbus slaves
E—

DO-DCM port 2 save
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DL05/06 CoProcessor Module

Triple-port
BASIC
CoProcessor

<--->

FO-CP128

Overview
The BASIC  CoProcessor Module
interfaces the DL05/06 family of

programmable controllers with bar code
readers, operator interface terminals,
instrumentation equipment, computers
and other serial devices.

BASIC CoProcessor
applications

BASIC CoProcessors are designed for use
with infelligent devices such as:
* Bar code readers
* Welders
* Board level controllers
e Serial printers
* Intelligent sensors
e Almost any device with an

RS-232 or RS-485 port
They are also good solutions for applica-
tions requiring complex math, such as
floating point math, sine, cosine, tangent,
exponential, square roofs, efc.
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Features

e FACTS Extended BASIC and ABM
Commander for Windows software for
IBM PCs makes program development
fast and simple. (The software is
included with the CoPro module on
CD-ROM). It allows online, full-screen
BASIC program editing and the ability
to upload/download programs on disk.
The included CD has Modbus master
and slave BASIC programs and other
application examples.

Non-volatile memory of up to 128K
allows multiple program storage and
execution, DLO5/06 register expansion,
and retentive data storage and
retrieval.

100 MHz BASIC CoProcessor provides
fast program execution independent of
the CPU scan.

Three buffered ports permit communi-
cation from the module to three
external devices.

The module is programmable from port
1 or 3 for complete serial port utiliza-
tion without switching cables.

A real-time clock/calendar maintains
time/date with battery backup when
power outages occur.

Programmable time based BASIC inter-
rupts to 5 ms.

¢ Direct access of up to 256 bytes of

DL05/06 CPU memory per scan is

possible. No supporting ladder logic is

required.

Floating point math solves complex

formulas to eight significant digits.

* An RJ12 Port 1 and Port 3 splitter,
included with the module, provides
easy connection of RS-232 cables to
both Port 1 and Port 3. (If you are using
RTS1 and CTST for port 1, then port 3
is not available.)

Included with CoPro

The following items are included with the
FO-CP128 module:

« ABM Commander CD-ROM

- 7 ft. 6P6C-to-6P6C cable
(phone-style RJ12 connectors)

« 9-pin D-sub connector
(9-pin female to RJ12)
to adapt to PC comm port

- RJ12 port splitter

DL06 PLC with multiple
F0-CP128 modules
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DL05/06 CoProcessor Module

Triple-Port BASIC CoProcessor Module Specifications

Module Type CoProcessor™, Intelligent
Modules per CPU DLO5: one; DLOG: up to four
inati 256 character type-ahead input buffer on all ports. Ports are independently programmed by software. Seven or eight data bits, one or
Communication two stop bits, even, odd, or no parity. XON/XOFF software flow control and RTS/CTS handshake.
Clock Speed 100MHz
128K total (64K data, 64K program) non-volatile;
User Memory Real time battery backed calendar/clock
Port 1: RS-232 512K baud maximum
Port 2: RS-485, 512K baud maximum
F0-CP128 Ports Port3*: RS-232, 115.2K baud max.

* Port 3 physically located in the same RJ12 jack as Port 1 (RS-232). Port 3 uses the RTS1/CTS1 pins on that jack. If
you use these lines for other purposes (e.g. hardware handshaking on Port 1), then Port 3 cannot be used.

ABM Commander for Windows
(CD included with module)

Standard programming/documentation software for IBM PCs is shipped with each coprocessor module
Key features include:
© Runs under Windows 98/ME/2000/XP

* On-line full-screen BASIC program editing (similar to GW Basic, with industrial application enhancements added for easier
programming)

o |nternal Editor for block copy, block move, search and replace

o Text upload and download BASIC programs on disk

© Binary upload and download BASIC programs and data on disk

e Download control statement allows multiple programs to be downloaded and saved with one download file.
 CD includes Modbus master and slave BASIC programs and other application examples

One RJ12 jack: Port 1 and 3 RS-232;

Field Termination One three-position removable terminal block: Port 2 RS-485
Indicator LEDs RX1, TX1, RX2, TX2, RX3 (CTS1), TX3 (RTST)

Power Consumption 150mA @ 5VDC

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

CPU Firmware Required DirectSOFT Required

DLO5

Version 5.00 or later

Version 3.0 or later

DLO6

Version 1.90 or later

Version 4.0, Build 16 or later
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DL05/06 PROFIBUS™ Slave Comm. Module

PROFIBUS Slave

Communications

Module

<--->

HO-PSCM

Overview

You can now add a DLO5/06 PLC I/O
sub-system to a PROFIBUS™ controller
network. The HO-PSCM module allows
the DLO5/06 1/O sub-system to be linked
with @ PROFIBUS master controller.
Profibus is a control bus that provides a
common method fo connect automation
equipment with devices on a single
network and significantly reduces hard-
wiring costs. PROFIBUS provides specifi-
cations for information exchanged
between nodes, such as controller data
associated with low level devices and
configuration parameters that are indi-
vidually related to system operations.

Specifications
Module Location PLC option slot
Module Type Interface device
Maximum Expansion 126 stations, 32 stations per segment, 9 repeaters in a row
ot RS-485 PROFIBUS, PROFIBUS-DP.
Communications Baud rate selectable from 9.6Kbaud to 12M baud.
Module Connectors PROFIBUS 9-pin D-shell, RJ-12 serial (firmware update only)
Internal Power Consumption 530mA maximum at 5VDC (supplied by PLC power supply)
; ; 0°C to 60°C (32°F to 140°F), 5% to 95% humidity

Operating Environment (non-condensing)
Manufacturer Host Automation Products, LLC

CPU Firmware Required DirecfSOFT Required
DLO5 Version 4.60 or later Version 3.0c or later
DLO6 Version 1.40 or later Version 4.0, Build 16 or later

Connect our DL0O5 or DLO06 1/0...

How it works

The HO-PSCM module is a PROFIBUS
slave device which can be inserted into
the option slot of a DLO5 or a DLOé
PLC. The HO-PSCM module is used to
transfer blocks of data between a
PROFIBUS master and a DL05/06 PLC.
The user can choose up to four blocks of
data to be transferred. The data blocks
can range in size from 1 byte to 32
words and can be either input or output
data. The data blocks can be mapped
to real 1/O within the PLC or user data
areas of memory. The HO-PSCM
module uses ‘config’ and ‘parm’ data,
configured by the user with a program
such as COM PROFIBUS, to determine
what data types and addresses are to be
transferred onto the PROFIBUS network.
Once configured, the HO-PSCM will
continually transfer the data to/from the
PLC.

... to your PLC or PC based PROFIBUS Master.

HX-PSCM-M, the HO-PSCM PROFIBUS Slave Communications Module User Manual contains
information pertaining to the I/O modules, power budgeting, installation and wiring.

e3-58 I PLC Products
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DL05/06 PROFIBUS Slave Comm. Module

Baud Max. Segment Length Max. Expansion Recommended Cables

Feet Meters Feet Meters Siemens 6XV1 830 0AH10
96Kbps  |3278 1000 32786 10000 Belden 3079A
19.2 Kbps 3278 1000 32786 10000
93.75 Kbps {3278 1000 32786 10000
187.5Kbps {3278 1000 32786 10000
500 Kbps {1311 400 13114 4000
15Mbps  |655 200 6557 2000
3 Mbps 327 100 3270 1000
6 Mbps 327 100 3270 1000
12Mbps  [327 100 3270 1000
1
L)
SpinDsub | 7 3
female pinout | 8 4
9-pin D-sub 9-pin D-sub 9 5
male male
To Profibus Master 1 1
Controller 6 6
2 2
3 ! 3 1
4 8 4 8
9 9
5 5
Termination Style
Sl 9-pin Profibus connector
Pin 1 = shield
Pin3=B
Pin8= A
Profibus Cable Node Style = Reversed

ERs:

ERNI ERbic connectors for
PROFIBUS networks

ERNI' ERbic connectors are available for the PROFIBUS Slave
Communications Module. They are available in node and termination
reversed styles for the HO-PSCM and PC connections, horizontal or vertical
cable entry, and termination or daisy-chain configurations.

ERNI ERbic connectors cll I ot Gt

Part No.  |Description Device Horizontal entry --"’—‘Lr’“—"l Vertical entry cable
@

bi
PROFIBUS-certified reverse [H2-PBC or any PROFIBUS e

103658  |node horizontal connector. |ISA/PCI Personal Computer

9-pin Male D-Sub Master/Slave Card I_
b
PROFIBUS-certified b
TN . [H2-PBC or any PROFIBUS {

reversed termination hori-

103659  |onial connector 9-pin ﬁéé;(r)/lsﬁgvrgoggrldComputer
Male D-Sub i

Contact A Contact B

Note: Dimensions are in millimeters.
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DL05/06 High-Speed Counter /O Module

High-Speed
Counter /0
Module

HO-CTRIO

<--->

Overview
The High-Speed Counter /O (CTRIO)

module is designed fo accept high-speed
pulse-type input signals for counting or timing
applications and to provide high-speed
pulse-type output signals for stepper/servo
motor control, monitoring, alarm or other
discrete control functions. The CTRIO module
offers great flexibility for applications that call
for precise counting or timing, based on an
input event or for high-speed control output
applications.

The CTRIO module has its own micro-
processor and operates asynchronously with
respect to the PLC/controller. This means that
the on-board outputs respond in real time to
incoming signals so there is no delay waiting
for the PLC/controller to scan I/O.

The HO-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:
+ 4 DC sink/source inputs, 9-30VDC
- 2 isolated sink/source DC outputs,
5-36 VDC, 1A per point
Inputs supported:
- 1 quadrature encoder counter up to 100
KHz, or 2 single-channel counters up to

100 KHz using module terminals A, B, C
and D

- High-speed edge timers, dual edge timers,
pulse catch, count reset, count inhibit,
count capture or home search limits using
module terminals C or D

Outputs supported:

- 2 independently configurable high-speed
discrete outputs or 1 channel pulse output
control (20 Hz-25 kHz)

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

- Raw control of discrete output directly
from user control program

Software
configuration

All scaling and configuration is done via
CTRIO Workbench, a Windows software
utility program. This eliminates the need
for PLC ladder programming or other
interface  device  programming  to
configure the module. CTRIO Workbench
runs under Windows 98/2000/XP and NT
4.0 SP5 or later.

CTRIO Workbench main configuration screen
g =i 5|

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, ¢luing, or
labeling

- Sub 10 usec pulse-catch capability for
high-speed product detection

« Functions for level or flow

Supported systems

Multiple CTRIO modules can reside in the
same PLC, provided the base power
budget is adequate.

DirectLOGIC DLO05 and
DLO6 PLCs

You can use the HO-CTRIO module with
any of the DLO5 and DLO6 PLCs.

Configure 1/0 screen
T x|
Ehareal 1 |
g eees ol

=

D FLE o 1 - Conig Opesdtony—
fle? - = b S | [N
T | Semlmw | Hum Jimast irckia
r i MactomTue [ Hil=
L ke Fi
Dot Sk, LT e
Ofvesee [ 202 Kt
Sek L .
_____ | | Mo Coriguason Uiy Functons
ot ks — | il _ Sorn |
cmmﬂi ~ lipCrarte D Pon itpud st
| Shes Dt
ChIm2 Gesioo ine
|
gremm| oz | Specsd
Rz | Chamg| w3 | ;
| | Foarchummirin.
Linehy iomaben |
tomdimncte | 2 [ | __0Me | g Untpuds: | Sl
FrocBlade T3 || Presa Tader | ToiiPruc Tahes 0
Curdiy Stan
Budon P | ToidFrien P |0 | [ |

CPU Firmware Required DirectSOFT Required

DLO5

Version 4.60 or later

Veersion 3.0c or later

Version 1.40 or later

DLO6

Version 4.0, Build 16 or later

PLC Products

Use Configure 1/0 dialog to assign
the CTRIO input and output functions
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DL05/06 High-Speed Counter

I/O 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

Internal Power Consumption

250mA Max at +5V from base power supFIy;
(AII'l/0 in ON state at max voltage/current)

Operating Environment 32°F t0 140°F (0°C to 60°C), humidity (non-condensing) 5% to 95%
Manufacturer Host Automation Products, LLC
Isolation 2500V 1/0 to Logic, 1000V among input channels and all outputs

Inputs ﬁ/l gis sink/source 100K Hz
Minimum Pulse
Width 5 pisec

Input Voltage Range |9-30vVDC

Maximum Voltage |30vVDC

2 pts, independently isolated, current sourcing or sinking

HO-CTRIO Input Specifications HO-CTRIO Output Specifications

Outputs FET outputs: open drain and source with floating gate drive
lVoltage Range 5VDC - 36VDC
Maximum Voltage 36VDC

Output clamp Volfage |60vDC

Maximum Load Current|1.0A

OFF to ON Response |Less than 3 psec

ON to OFF Response |Less than 3 psec

HO-CTRIO Input Resources

Counter/Timer |2

1X, 2X, or

4X Quadrature, Up or

Resource Down Counter, Edge Timer, Dual
Options Edge Timer, Input Pulse Catch, Reset,
Inhibit, Capture

Timer Range/ |, . ... ) 1‘
. 4.2 billion (32 bits); 1 psec ions).
Resolution Raw mode: Direct access to discrete output from user application program
+/- 2.1 billion ti ~2.1 billion (32 bits or 31 bis + sign bt
Counter Range (32 bits or 31 bts + sign bi) Target Position Range +/-2. ( +sign bit)
www.automationdirect.com/dl05and06 PLC Products e3-61

;”’r’:)ltlé g%fg g Zener Clamped at 33VDC %ZZZZZ l[:g:[l:ava”age 36VDC

. : 9¢ oo
Rated Input Current |8mA typical 12mA maximum Current
Minimum ON Inrush Current 5A for 20ms
Voltage s.0v0C OFF to ON Response | less than 3ysec
Maximum OFF 20VDC ON to OFF Response | less than 3jisec
Voltage ' ON State V Drop m 0.3V
Minimum ON 5.0mA (9VDC required to External Power Supply | For loop power only, not required for internal module function*
Current Quarantee ON stat) Overcurrent Profection | 155 max
Maximum OFF 2 0mA Thermal Shutdown Tjunction = 150°C
Current

Overtemperature Reset | Tjunction = 130°C

Duty Cycle Range 1% to 99% in 1% increments (default = 50%)

Configurable Presets | ) each output can be assigned one preset, or
tables = 255

b) Multiple presets, max. predefine

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

* User supplied power source required for stepper drive configuration.

HO-CTRIO Output Resources

Pulse output / Discrete outputs | Pulse outputs: 1 channel (20Hz-25KHz); Discrete outputs: 2 pts.

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

Resource Options Discrete outputs; configurable for set, reset, pulse on, pulse off, toggle,
reset count functions (assigned to respond to Timer/Counter input func-
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DL05/06 High-Speed Counter

Status indicators

HO-CTRIO LED Descriptions HO-CTRIO LED Diagnostic Definitions

0K Module OK 0K ERR Description
ER User Program Error ON OFF Allis well - RUN Mode
A Channel 1 Fn1 Status ON ON Hardware Failure
B Channel 1 Fn2 Status Blinking Blinking Boot Mode - Used for Field 0S Upgrades
Yo-Y1 Output Status Blinking OFF Program Mode
OFF Blinking Module Self-diagnostic Failure
OFF ON Module Error Due to Watchdog Timeout
OFF OFF No Power to Module
A Blinks when Channel 1 Function 1 is counting or timing
B Blinks when Channel 1 Function 2 is counting or timing

Y0 - Y1  |Follow actual output state; ON = output is passing current

Installation and wiring

The HO-CTRIO module has one input channel, consisting of four optically isolated input points (pts. A-D on common M). The inputs
can be wired to either sink or source current. The module has two optically isolated output points (pts. YO-Y1 on common YC).

The outputs must be wired so positive current flows into the YC terminal and then out of the Yn terminal. The module’s internal jumpers
must be set to the High Side Common position for high side switching (sourcing) outputs or to the Low Side Common position for low
side switching (sinking) outputs. Source operation is the factory default setting. See the schematic on the next page for sample jumper
settings.

The module is configured using CTRIO Workbench to accommodate the user’s application. The function of each input (counting,
timing, reset, etc.) and output (pulse output, discrete output, etc.) is defined in the configuration of the module.

See the notes below for further details about power source considerations, circuit polarities, and field devices.
Notes: — —
1. Inputs (A, B, C, D) require user-provided 9-30 VDC p sources. Terminal M is the common for Channel 1 inputs. \—@E;R
Maximum current consumption is 12 mA per input point. oK © oy
2. Polarity of the input power sources can be IN A® oy
reversed. Consideration must be given, however, to _ — B®
the polarity of the field device. Many field devices 00 p=—t A CTRITMRIN oA
are designed for only one polarity and can be dam- 0 0O T B DC/Puise Out
aged if power wiring is reversed. 55 c —
3. Ouiputs have one polarity only and are powered by oe! D E i;
user-provided 5-36 VDC power sources. The maxi- + - — s
mum allowable current per output circuitis 1A. ~—1F M = |
Module output jumpers must be set to the High side A iy el el YC = 10
or Low side common position for Source/Sink N — = | M
applications. Refer to the diagrams on the next - Tﬁj’ Rt = Ye
page for sample jumper settings. = Yo
= W
Vol
HO-CTRIO

e€3-62 B PLC Products 1-800-633-0405



DL05/06 High-Speed Counter

Solid state input wiring
device

DC types of field devices are configured to
either sink or source current. This affects
the wiring of the device to the CTRIO
module. Refer to the sinking/sourcing
section in the appendix for a complete
explanation of sinking and sourcing
concepts.

NPN Field Device (sink)

he This drawing illustrates wiring that is
‘ typical for Channel 1 terminals A, B,
C, and D.

[

[

[ e
@ ‘ ’ ‘

‘ ?—/VV\,

\ [

\ ! pava

\ [

| 24vDC \

-+
o } 5
M
[

PNP Field Device (source)

This drawing illustrates wiring that is
typical for Channel 1 terminals A, B,
C,and D.

o+
i

24vDC
|
l
f\‘\
\
\
\
\
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Pulse output schematic

@ YC _Set the  module
jumpers to  Hi
CTRIO Common  position
Output when switching the
high side of a DC
+51036VDC "—— @ Yn (where n=0, 1) load.
3
@ . Io%
Load oleeloo
Sl[oYd] [eY0)
—! eelesle_
+ [@oleclet
Load
. 283
+5t036VDC ———
@ Yn (where n=0, 1) Set the module

CTRIO
Output

@Yc

jumpers to LO
Common  position
when switching the
low side of a DC
load.

I

Stepper/servo drive
wiring example

Step Amplifier

Pulse

OPTO Power %

orewm&S

Direction (o CCW)IS)

For this wiring example, the
module jumpers should be set
to the LO Common position.

PLC Products

N
= A
—T| |8
| |c
= D
5-36VDC E ln
L 0 YC
= |vYo
=] |v1
out
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DL05/06 High-Speed Counter

Fill-in-the-blank CTRIO Workbench configure 1/0 setup
Configuration software The Configure I/O dialog is the location where input and output

functi i to th le. The choice of input

The CTRIO Workbench is the software utility used to configure the vnetiors are assigned o e mgdu e. e choice ot Inpy and

. 4 L . output functions determines which options are available. The
CTRIO module and to scale signals to desired engineering units. inout function boxes promot vou with selections for supported
Workbench also allows you to perform various other functions, such put prompr y : " Supp
as switching between the CTRIO's Program mode and Run mode functions. The Workbench software automatically disallows any
monitoring 1/O status and functions, and diagnostic control of unsupported configurations.
module functions. The CTRIO Workbench utility ships with the
CTRIO User Manual. You can also download the latest version free
at the Host Engineering’s Web site: www.hosteng.com.

CTRIO Workbench main configuration screen

o CTRID Workbench ] X
1 Cusment PLC 1 CuentModide | [ Modulke Stalus + Conf 0
Select modules from multiple ModdsMade: [ Progam
networked PLCs :
o Scan Time: 58 us Read Moduls
MaxScanTme: [ 280us
Booterversior: | 106 M.\ HO-CTRIO
| 0sVesew [ 212 | Save and load configurations
T ~ with Read/Write File feature Configure 1/0 screen
oo | e ErTTE—— x4
ChifFril Up Counter Ould/1 [ Puse Ouput aiadliD Channe 1 | Duputs
Hiep Daclon g Functun 1
Ch1/Fn2 Dual Edge Timer m Trared sk sin Coorar ﬂ
| R = | = . ™ F Cowrtln 1% WL
M U-ZA"FnZ| ou3 | Horhy: Rmae ﬂ Birrete oo Cri T
T Hardwre rfa
:—Cﬂfullﬂ)lm— E P T — T m
| ToratBiocks: (6 | | _ VOMep | jnpuee == Outpuss: | — Clea Conlia kool
:F“;":;E'E Fesatates |- atailed snap-shot of module
Pubse Profle: status and configurations P2 —
- i I ' Dusl Edge Timet = ]
. . . . B twerin _—
CTRIO Workbench diagnostics and monitoring | o =5
— Free Fluny I —_—
The Monitor 1/O dialog is accessible from the main Workbench Bl W Erabi Vet 5]
dialog when the module is in Run Mode. This allows for a conve- rﬁﬁm Tt [ s
nient way to test and debug your configuration prior to installation. L0t
The Monitor I/O dialog is divided into three functional areas: Input [or ] o

Functions, Output Functions and System Functions. The data
displayed under the Input Functions tab includes all input Dword CTRIO Workbench on-board scaling
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 parameters and configuration
information that can be altered during runtime and the bits that indi-
cate successful transfers or errors. The System Functions can be
used to read from or write to the CTRIO's internal registers.

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.

Monitor /0 screen . .
T —— = Scaling Wizard screen
N i
Pt P Disid
R i A ~ Unit Definition
M'omlor I/[(: dll?logi m;:luded ot s 100 [~ Ralte Sealing Caleulator
, for easy de-bug features ||
I - — See Difet o, o sesina

1 1 1 | Unit Time Base
Enndi Do End: Qs Endi-Duses  milliseconds Courts in sample: 5000 _,;‘

(o o
& e SampleTime:  [1000 = ms

2
hours ScaledValue: 300

~Calc Optio

Data Smoothing
0 = Leooooooon
Cale Interval —lms min . -

Cancel | <Back |[ Freh |

BEEEEEE
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DL05/06 High-Speed Counter

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 single channel input and separate
single channel output design, the CTRIO can satisfy
both high-speed counting, timing, pulse catch opera-
tions, along with high speed discrete output or several
profile choices of pulse output operations. Not all
combinations 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 count or rate. Using a common configuration
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 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

Gear

|mumm;um:‘nmuquql\ - =
:
Proximity switch

5
Chamai | s |
] m
| Qnad Corcrbar Mm
EF_ r —
Powerful edge timing functions -
i +=: ||| clicking on the edge button cycles through the
El o e T ;L-— available edge timing functions
Blue i
il e ’7 il
0 B Tons —— f-_'-
=

www.automationdirect.com/dl05and06

Gearbox, clutch and
brake interface

Material to be
cut to length

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, capture and inhibit signals. In a simple cut
to length application as shown, the encoder provides an
input position reference for the material 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 repeatable 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 )
Interface | Motor
control
| lines

| CTRIO high

speed output
Encoder Cutter interface
I O
—
Cutter assembly
Using Configure 1/0 screen to configure
CTRIO for high-speed counting
E
Charrel1 | Duipu |
2| p—|
x;:f{w\l‘ﬂl
| Dliscnale on Ch1Fnl
[rT— |
Discaste on Ch1Fnl

[ E

Point-click selections of

| e ——— hardwired connection for Counting,

iy Reset, and Inhibit
o P ‘ | j

T -
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DL05/06 High-Speed Counter

Pulse output operations

Using Edit Pulse Profile screen to select Trapezoid pulse output profile
x

Profie Inln

Decel Tame:
00 e

FPesk. Fileg
1000 Hr
Total Time:
10.97 sec
Accel Time
VO s

il Sants /

Tutsl Entres.
Blecks Usedt 1

Total Pulpes: |10000 Accel Time: i'll.l.l.l mi  Decel Time: [1000 "

o n Pst Frey ! Hr  ErdFosg Hz
Fill-in-the-blank parameters ™ I ]

allow precise tuning of the output

pulse profile P Care

Pulse output for stepper/servo control

The CTRIO module is capable of multiple configurations for pulse
output control, most offen when connected to a stepper or servo
drive system. The module can deliver a pulse output signal up o a
maximum of 25 kHz 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 para-
meter fields and a graphic representation of the selected profile.
Three additional profiles are available that are completely
controlled by the user program (no CTRIO profile is configured).
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 enfered into 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 is from the PLC CPU is the
Enable Output signal to begin a movement.

PLC Products

PLC with CTRIO module

CTRIO pulse output signals

Stepper or
servo drive

Circular turn table
Stepper motor

Stepper motor inside housing

Rotary indexing liguid 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 profile, 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 of an external high speed
discrete input wired to the module. This is popular in winding or
webcontrol 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

Pesk Fiea s s

1000 Hz '

Total Time J’H !

1059 smc f y
/ )

Accel Tene

1000 s /

Decel Time. f
1000 ms

Fils Mumber: 1 /
Tetl Erines: .
Bincks Lisnd: [} Totol Pugesr [10000 AccolTmee [100 me
St 0 W Porfeg 00 M: o
Saisarale MinFreqCherge: [1 % MinEniny Tine: [10 s
| Lancd |

"\ Calculate Profile displays
graphical representation of output
pulse profile
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DL05/06 High-Speed Counter

Combining high-speed input and
pulse output operations

Multihead drill machine application

Using CTRIO Workbench to configure the module
for simultaneous high-speed input and high-
speed pulse output operation
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PLC with CTRIO module

Stepper or
servo drive

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
output signals simultaneously. There are limitations fo 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 fo a drive, is easily achievable for the

CTRIO.

PLC CPU program

<E=PrL

CTRIO pulse output profile

RLL
Program|

IIIIL]

CTRIO high-speed input pulse train

www.automationdirect.com/dl05and06

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 moni-
tors 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.

e3-67
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ZIPN¢ Wiring System for DL05/06 PLCs

YAUTOMATIONDIRECT?
Cut PLC wiring time to minutes instead of hours

The ZIPLink wiring system eliminates the normally tedious process of wiring PLC I/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 DLO5/06 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 |/0 Module part number.

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

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

ZIPLink Wiring System Compatibility Matrix for DL05/06 PLCs

Step 2: Connector Module | Feedthrough Rela Sensor Input
Typpe Modules 0% | Fuse Modules Modl}l,les Madulesp Pigtail Cable
Step 1: 1/0 Number of | ZL-RTB20 ZL-RFU20 ZL-RRL16-24 7L-LTB16-24
Module Terminals |Step 3: Cables
Inputs
D0-10ND3 13 ZL-D0-CBL13#
D0-10ND3F 13 ZL-D0-CBL13#
D0-16ND3 24 ZL-DO0-CBL24#L ZL-D0-CBL24#L | ZL-D0-CBL24#P
F0-08NA-1 10 ZL-D0-CBL10#
Outputs
D0-10TD1 13 ZL-D0-CBL13#
D0-16TD1 24 ZL-D0-CBL24# | ZL-D0-CBL24# ZL-D0-CBL24# ZL-D0-CBL24#P
D0-10TD2 13 ZL-D0-CBL13#
"\ | Do-16TD2 24 ZL-D0-CBL24# | ZL-D0-CBL24# ZL-D0-CBL24#P
— | D0-08TR 10 ZL-D0-CBL10#
=1 | F0-04TRS* 13 7L-D0-CBL13#
E Combo In/Out
— | D0-07CDR 10 ZL-D0-CBL10#
D0-08CDD1 13 ZL-D0-CBL13#
Analog
F0-04AD-1 ZL-D0-CBL8#
F0-04AD-2 ZL-D0-CBL8#
F0-08ADH-1 13 ZL-D0-CBL13#
F0-08ADH-2 13 ZL-D0-CBL13#
F0-04DAH-1 13 ZL-D0-CBL13#
F0-08DAH-1 13 ZL-D0-CBL13#
F0-04DAH-2 13 ZL-D0-CBL13#
F0-08DAH-2 13 ZL-D0-CBL13#
F0-2AD2DA-2 |8 ZL-D0-CBL8#
F0-4AD2DA-1 |8 ZL-D0-CBL8#
F0-4AD2DA-2 |8 ZL-D0-CBL8#
FO0-04RTD**
FO-04THM**

* Caution: The FO-04TRS relay outputs are derated not to exceed 2 Amps per point when used with the ZIPLink wiring system.
** The F2-04RTD and F2-04THM modules are not supported by the ZIPLink wiring system. These modules require wire specific to the

signal type.

ZIPLink Connector Modules specifications begin on page 26-56

ZIPLink Cables specifications begin on page 26-74

e3-68 I PLC Products

1-800-633-0405




DL05/06 I/O Option Modules

FO0-08SIM

<--->

8-input simulator module

F0-08SIM Input Specifications

Number of Inputs 8

Base Power Required (5VDC) |1 mA
Terminal Type None

Status Indicator None

Weight 1.6 0z. (45.36 g)

ON O OFF

Islc»c.n-hoon-\o

 F0-08SIM

F0-08SIM addressing example
ALV
X113
X100 Y100 X120 Y110
X107 yi03 X127 y117
T
FEEEEEEEL 7 =TT 1=
sElEEEEIE) e w©
Slot 2 = Slot 4
N vs [v7 Jvio [vi2 [ e [vi5 [vi7] [19]
\Sa e [oe [vinlvis ] via[vie [NG] = 4pt Input =3 8pt Output |5 7
OA  PWR: 100-240V ~- 50-60Hz 48/6 06DR Al 4(2‘ 0”'{";‘ Ei;-_] (discrete) ey
— iscrete) o ™
12 13 Q 15 Q @7 20 21 22 23 %?—% %:.—% g:;‘;
_9_ Le_ O R
' (= (&
(@] (=]
(& (=]
=) ©
\ [ [ |
\ X13 | X14 | X16 | C4 | X21 | X23 | N.C.
12 [ C3 [ X15 [ x17

il (1
CPU Firmware Required DirectSOFT Required
DLO5  |Version 4.90 or later Version 3.0c or later
DLO6  |Version 1.80 or later Version 4.0, Build 16 or later
DO-10ND3 <--->
- J
10-point DC input module N 12.24v =
- - 3.5-11mA/ ) Derating chart
DO-10ND3 Input Specifications 1200 voe U S, |ACT Points
Sk e ]
Number of Inputs 10 (sink/source) LS 1T 1= ] co 10 12:24/DC
Input Voltage Range 108-26.4VDC °° % 0| 8
O O 1 6
Peak Voltage 30.0VDC - = 5 )
Typical: oo
Input Current £0mA @12 VDG °° = _3 | 2
85 mA @ 24 VDC o—20 b= 4
g ource ._-| + , g W 0 )
Maximum Input Current |11 mA @ 26.4 VDG EHVC ok ey = — o 100200300 40 50 55 C
Input Impedance 2.8KQ @ 12-24VDC O_IC g 5 | Ambient Temperature
On Voltage Level >10.0VDC 55 = 6
Off Voltage Level <20vDC E ‘gl T Equivalent input circuit
Minimum ON Current 35mA °° % _10 LR T o
— oo 11 !
Minimum OFF Current 0.5 mA ‘
Off to On Response 2-8ms, Typ. 4ms D0-10ND3 INPUT
On to Off Response 2-8ms, Typ. 4ms l 3
Status Indicators e oty See page 2-68 for part | T @;
numbers of ZIPLink cables |
Commons izsé?a{]etg/common) and connection modules g |, com
compatible with this 1/O - -
Fuse No fuse module. Source §_||;§ *******************
Terminal Type (Included) |Removable: DO-ACC-4 12.24V0C
5 Typical. 35 mA
Base Power Required (5V) (all pts. on) For “Sinking and Sourcing Concepts”, see the Appendix section in this catalog.
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DL05/06 1/0 Option Modules

DO-10ND3F <--->
10-point DC fast input module

DO-10ND3F Input Specifications

Number of Inputs 10 (sink/source) . -
Input Voltage Range 10.8-26.4 VDC
Peak Voltage 30.0VDC —
Typical: IN @ 113252141\1{nA/
Input Current 40mA @ 12 VDC Source -+ ACT
8 85mA @24 VDG e
i b= co
Maximum Input Current |11 mA @26.4 VDC % = <
Input Impedance 28KQ @ 12-24\DC 55 = |
On Voltage Level >10.0VDC 5o b= 2
Off Voltage Level <20VDC °° % 3
— 06 4
Minimum ON Current 35mA 1224 VDG sfaurce ~ + : = N
Minimum OFF Current 0.5 mA LR Tl = o1 |
Off to On Response 2ms, Typ. 1 ms 5 G b= 5
On to Off Response 2ms, Typ. 1 ms ; % _6 |
7
Status Indicators e 2ty 55 = 10
0o = 11
2 (5 pts/common)
Commons isolated DO0-10NDF
Fuse No fuse
Terminal Type (Included) |Removable: DO-ACC-4 — —
; Typical. 35 mA
Base Power Required (5V) | ;i s on)
CPU Firmware Required DirectSOFT Required
DLO5  |Version 4.70 or later Version 3.0c or later
DLO6  |Version 150 or later Version 4.0, Build 16 or later
o See page 2-68 for part L
Equivalent input circuit
wumbers of  ZIPLink et
E cables and connection | Qv+
4 || / modules compatible with ‘ y
SIEERER T ihis 1/O module. i) _-l-
: to LED
Derating chart 5 ! 1 @;
o | T
Points l
10 12-24VDC Sink + II - CéM
8 Source é - + é L 777777777777777777
: e
4 12-24 VDC
2 For “Sinking and Sourcing Concepts”, see the Appendix section in this catalog.

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

Ambient Temperature
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DL05/06 I/O Option Modules

DO-16ND3

<--->

16-point DC input module

D0-16ND3 Input Specifications

Number of Inputs 16 (sink/source)
Input Voltage Range 20-28VDC
Peak Voltage 30.0VDC
Input Current P aavoc
Maximum Input Current 6mA @ 28VDC
Input Impedance 4.7KQ @ 24VDC
On Voltage Level >19.0VDC
Off Voltage Level <70VDC
Minimum ON Current 35mA
Minimum OFF Current 1.5mA
Off to On Response 2-8ms, Typ. 4ms
On to Off Response 2-8ms, Typ. 4ms
Status Indicators [“)’r']%dgr'geancﬂ‘é' :
Commons 1 Uptsfcommon)
Fuse No fuse
24-pin Molex 43025-
Connector Type 2400 (See ZIPLinks for
wiring options)
Base Power Required (Tg,‘f '&as' : S’%”‘A

(CONNECTION SYSTEMS]
e

See page 2-68 for part
numbers  of  ZIPLink
cables and connection
modules compatible with
this 1/O module.

Equivalent input circuit

| oV+
|
— INPUT )
IN 24V |
@4-6mA ‘
ACT 1 Q to LED
‘ YA
| ! pu—
|
|
I |
co|co Sink +, - COM
i ——o
of2 ' v
s Source E - E *******************
el [T ==
lals|[ ] 24 VDC
5(7
I T .
c2e2) | || Derating chart
10[12
s Points
c3|c3
alel T 24VDC
B | S 16
15 (17
12
D0-16ND3 8
N
4
0
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°F
Ambient Temperature
Wiring for ZL-CM056
co o C1 c2 10 1 C3

|L

Source 4

' 24 VDC

Sink | +

Source 4

|L

' 24 VDC
' 24VDC

|L

Sink | +
Source 4
Sink | +

O
' 24 VDC

|L

Source 4
Sink | +

For “Sinking and Sourcing Concepts”, see the Appendix section in this catalog.
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DL05/06 I/0O Option Modules

FO-08NA-1 <--->
8-point AC input module

F0-08NA-1 AC Input Specifications

Number of Inputs 8
Input Voltage Range 80-132VAC (90-150vDC) N —
AC Frequency 47-63Hz @
Input Current 4.0mA @ 132VAC
Input Impedance 33KQ
80-132V"\50-60Hz
On Voltage Level 80VAC minimum go-132vae 90-150V =
Off Voltage Level 20VAC maximum g = E
Minimum On Current 2.4mA — = %
Maximum Off Current 1.6mA 5o = 2 |
Off to On Response <20ms ; % _3 |
On to Off Response <10ms = = %
Status Indicators None e =( 5 |
Commons 2 (3 ptsfcommon) — % %
Fuse No fuse 'F0-08NA-1
Terminal Type (Included) Removable: DO-ACC-4
Base Power Required (5V)  |5mA (all points ON)
DLO5  |Version 4.70 o later Version 3.0c or later
DLO6  |Version 1.50 o later Version 4.0, Build 16 or later
See page 2-68 for part
P numbers  of  ZIPLink
%’ cables and connection
4|, modules compatible with
aigmmEEs.  this |/O module.
Equivalent input circuit
O V+
Derating chart IN %U_TM __l_
Points 1
. 80-132VAC (90-150VDC) |l 3 @;
6 |
4 CcoM
S T e e S
0

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

Ambient Temperature
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DL05/06 1/O Option Modules

DO-10TD1

<--->

10-point DC output module

DO-10TD1 Output Specifications

Number of Outputs 10 (sinking)
Operating Voltage Range  |6-27VDC

Output Voltage Range 5-30VDC

Peak Voltage 50.0VDC
Maximum Output Current ?;g%@gm}hon
Minimum Output Current  |0.5mA

Maximum Leakage Current |15uA @ 30.0VDC
On Voltage Drop 05VDC @ 0.3A
Maximum Inrush Current  |1A for 10ms

Off to On Response <10us

On to Off Response <60us

Status Indicators e oty
Commons 2 (5 points/common)
Fuse No fuse

Terminal Type (Included)  |Removable: DO-ACC-4
External DC Power 20-28VDC max 200mA
Required (all pts. on)

Base Power Required (5V) |/, 0"

See page 2-68 for part
numbers  of  ZIPLink
cables and connection
modules compatible with
this 1/O module.

Derating chart

0.3A

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

Ambient Temperature

6-27V =
Power Source OUT@ g2r
ACT

|

B e e e P e e e

Co

10
1
+V

D0-10TD1
)

Load - Dual Load - Single
Power Source
Wiring Wiring
6-27 VDC + - 6-27 VDC + -

ALCEIE I
—{ {c}

[T} T}

=7 =T
—{iH {c}
{0 o

m [}

=1 =J

6-27 VDC + - \
f /

3 {ct

m [}

=1 =J

{C} ) {C}

=7 =T
—{ {c}

St s
— ;
24VDC 24 VDC

Note: negative side of power
sources must be tied together
to both CO & C1 terminals.

Equivalent output circuit

—

24VDC
|
1

LED

+—
6-27VDC
Q
~00 — — — — —
z
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DL05/06 1/0 Option Modules

DO-16TD1

<--->

16-point DC output module

DO-16TD1 Output Specifications

Number of Outputs 16 (sinking)
Operating Voltage Range 6-27VDC
Output Voltage Range 5-30VDC
Peak Voltage 50.0VDC
Maximum Output Current | J1P0
Minimum Output Current 0.5mA
Maximum Leakage Current  |15uA @30.0VDC
On Voltage Drop 05VDC @0.1A
Maximum Inrush Current 1A for 10ms
Off to On Response <0.5ms
On to Off Response <0.5ms
Status Indicators e ety
Commons 2 (8 points/common)
Fuse No fuse
24-pin Molex 43025-
Connector Type 2400 (see ZIPLinks for
wiring options)
External DC Power Required a%?sv %ﬁ)max 70mA
Base Power Required (5V) 1" 2700

See page 2-68 for part
numbers  of  ZIPLink
cables and connection
modules compatible with

this 1/O module.

4
(CONNECTION-SYSTEMS]
=0

e3-74 I PLC Products

Equivalent output circuit
e
V+
OUT@SﬂV‘T‘ . ouTPUT
ACT O+ :7
g T ! --A>
“ + § : LED
54
I ! Ny 1 P
Co|Co COM
oolmm : o 7
EIE |
BO|NN
3|7
NCINe] __3? Derating chart
c1|c1 .
il S Points
10|14
[ s [T 0.1A
el T 16
el [ ] ] 12
i I
8
DO-16TD1 4
0
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°F
Ambient Temperature
Wiring for ZL-CM056
cO 0 1 2 3 NC C1 10 11 12 13 +V
SIZISISIZIS %,
co| 4|5 [ 6|7 NC c1|14]|15 [16 [17 +v
S/ % SIS/ ZISES SIS @@@
J—* 24VDC
T -
Load - Single
PoyerSoues | | [11|0) | 00| (] | ||
|| | o T oajnd
6-27 VDC ~ &
+
L |
/’_\\‘__/// __ [ T~—
\15 ‘H/ /—TE_\24VDC
o puat 1001 || | oo oo
e || o|nd | | |
x -4 - Note: negative side of power
6-27VbC +‘|‘ +‘|’ sources must be tied together
6-27 VDC to both CO & C1 commons.
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DL05/06 1/0 Option Modules

D0-10TD2 <--->
10-point DC output module

DO0-10TD2 Output Specifications

Number of Outputs 10 (sourcing)
Peak Voltage 50.0VDC
- 03Apoint (oad -Dual  Load-Single D
Maximum Output Current 3"5yjcommon Miring - Wirng OUT@ o
— ACT
Minimum Output Current  |0.5mA oo -\ e -y = —
Maximum Leakage Current |1.5.A @ 26.4DC o : = 5
On Voltage Drop 1.0vDC @ 0.3A [ = 1
Maximum Inrush Current 1A for 10ms ! % _2 |
{c} 3
Off to On Response <10us 0 = -
On to Off Response <60us = Vi1
7 Module activity: L} gl _5 |
Status Indicators one green LED 0 5 5
2 (5 points/+V Term.) = = !
i oints/+V Term. —
+V Terminals & Common i f4 ™ o) I = 10
N p= 1
Fuse No fuse = oo |
Terminal Type (Included) |Removable: DO-ACC-4 DO-10TD2
; Max. 150mA
Base Power Required (5V) |55 "on)
See page 2-68 for part
numbers  of  ZIPLink
cables and connection
=1V LN\ modules compatible with
— this 1/O module.
Derating chart Equivalent output circuit
Points 24VDC I-T---- - - - - =-=-=-=-~
PRV . to LED
0 03A I ; L'
I
: : S-;>
6 1
4 OUT‘PUT
I
2 com /;7

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

Ambient Temperature
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DL05/06 1/O Option Modules

DO-16TD2

<--->

16-point DC output module

DO0-16TD2 Output Specifications

|
ouT @ 12-24V 7=
0.1A
ACT

i

[8]a[s[=]a][s[8]=[~[~[=]5]
[8]=l5[a]2|s[B[~[o]]~]5]

D0-16TD2
)

Number of Outputs 16 (sourcing)
Peak Voltage 50.0VDC
Maximum Output Current Oippaint,
Minimum Output Current 0.5mA
Maximum Leakage Current 1.54A @ 26.4VDC
On Voltage Drop 1.0vDC @ 0.1A
Maximum Inrush Current 1A for 10ms
0Off to On Response <05ms
On to Off Response <0.5ms
; Module activity:
Status Indicators one green LE
+V Terminals & Common 218 paintsiev Tem)
Fuse No fuse
24-pin Molex 43025-2400
Connector Type (see ZIPLinks for wiring
options)
Base Power Required (5V) . 200mA

(CONNECTION SYSTEMS]
N e

See page 2-68 for part
numbers  of  ZIPLink
cables and connection
modules compatible with

this 1/O module.

e3-76 I PLC Products

Equivalent output circuit

Derating chart
Points
0.1A
16
12
8
4
0
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°F
Ambient Temperature
Wiring for ZL-CM056

NC vi 10 1

Y=t =Y=tY=1=

13 Co

S

Load - Single
Power Source
Wiring

Load - Dual
Power Source
Wiring

SIS/ Z/SISIZIS

NC v1 |14 |15 |16 |17 CO

|+ 12-24 VDC

Y

i+ 122avpc

Y

1+ 12-24VDC
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DL05/06 1/O Option Modules

D0-07CDR
4-point DC input and

<--->

3-point relay output module

DO0-07CDR Input Specifications

Number of Inputs 4 (sink/source)
Input Voltage Range 10.8-26.4VDC
Peak Voltage 30vDC
Maximum Input Current  |11mA @ 26.4VDC
Input Current %%% i@
8.5mA @ 24VDC
Input Impedance 2.8K @ 12-24VDC
ON Voltage Level >10.0VDC
OFF Voltage Level <2.0VDC
Minimum ON Current 3.5ms
Maximum OFF Current 0.5ms
ON to OFF Response 2-8ms, Typical 4ms
OFF to ON Response 2-8ms, Typical 4ms
Commons 1 (4 points/common)

DO0-07CDR Output Specifications

Number of Outputs 3
Output Voltage Range 6-27VDC/6-240VAC
Output Type Relay, form A (SPST)
Peak Voltage 30.0VDC/264VAC
Maximum Current (resist.) |1A/point, 4A/common
Minimum Load Current 5mA @ 5VDC
Maximum Leakage Current |0.1mA @ 264VAC
On Voltage Drop N/A

) Qutput: 3A for 10ms
Maximum Inrush Current ﬁlgrr;]wsmon: 10A for
Off to On Response <15ms
On to Off Response <10ms
Status Indicators oo iy one
Commons 1 (3 points/common)
Fuse No fuse
Terminal Type (Included)  |Removable: DO-ACC-4
Base Power Required (5V) |{7,2%00

numbers

(CONNECTION SYSTEMS] mOd v |es
=

www.automationdirect.com/dl05andO06

See page 2-68 for part

of  ZIPLink

cables and connection

compatible with

this 1/O module.

to LED

-
IN/ 24VDC
OUT@ RELAY
ACT
12-24V = 3.5-11mA/
Source - 1+ 6-240V~ 1A 50-60Hz
12:24 VDC e | SEVE A
Sink -
|+=: ' E co
=
5o = 1
.=
o o— 3
6-27 VDC E NC
6-240VAC () E —
< c1
T} P 0
] =y 1
i} =y 2
ouT
D0-07CDR
Equivalent input circuit
: V+
I
INPUT
O—W
I
I
I
1 | uE
o | T
|
|
Sink + - COoM
Il

'
1 1
Source |

12-24 VDC

For “Sinking and Sourcing Concepts”, see the Appendix section in this catalog.

50 55°C

Equivalent output circuit
.
OuUTPUT
L o
I
| to LED
I
! o
B/ E
I
I
R COM
=~ ! 77
6-27VDC - —————— -~
6-240VAC
Derating chart for DC inputs Derating chart for relay outputs
Points Points
12-24VDC 1A
4 3
2
2
0 0
0 10 20 30 40 50 55°C 0 10 20 30 40
32 50 68 86 104 122 131°F 32 50 68 86 104 122 131°F
Ambient Temperature Ambient Temperature
PLC Products [l e3—-77

Field /0
Software

C-more &
other HMI

AC Drives
AC Motors

Power
Transmiss.

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temp.
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures
Tools
Pneumatics
Appendix

Part Index




DL05/06 1/O Option Modules

DO0-08TR <--->

8-point relay output module

DO0-07CDR Output Specifications

Number of Outputs 8
Output Voltage Range 6-27VDC/6-240VAC
Output Type Relay, form A (SPST) out @ RELAY
Peak Voltage 30.0VDC/264VAC ACT
Maximum Current (resist.) |1A/point, 4A/common
Minimum Load Current |5mA @ 5VDC o oo A
Maximum Leakage Current |0.1mA @ 264VAC 6-240VAC R = o |
On Voltage Drop N/A i} = 0
c b= 1
. Qutput: 3A for 10ms e gl —
Maximum Inrush Current | Common: 10A for LLt _2 |
10ms i} o=y 3
= o
Off to On Response <15ms = = _c1 |
(L] = 4
On to Off Response <10ms 0 = 5
; Module activity: one ] g 6
Status Indicators green LED — = —
2 isolated D0-08TR
Commons (4 points/common) )
Fuse No fuse
Terminal Type (Included) |Removable: DO-ACC-4
P Max. 280mA
Base Power Required (5V) (all pts. on)
See page 2-68 for part Note: When used with the ZIPLink wiring
J numbers  of  ZIPLink System, relay outputs are derated not to
g cables and connection €Xceed 2 Amps per point max.
& i ’ modules compatible with
CNEEIEEED *  this |/O module.
Derating chart
Points Equivalent output circuit
s 1A T
OUTPUT
6 £ M
| to LED
4 1
! o
2 : H |o E
0 1
0 10 20 30 40 50 55°C ) Com
32 50 68 86 104 122 131°F — ‘ /)7
Ambient Temperature 6-27VDC — == — == — — —
6-240VAC
Typical Relay Life (Operations) at Room Temperature
Voltage and Type of Load liza d Current
24 VDC Resistive 500K
24 VDC Solenoid 100K
110 VAC Resistive 500K
110 VAC Solenoid 200K
220 VAC Resistive 350K
220 VAC Solenoid 100K

e3-78 B PLC Products 1-800-633-0405



DL05/06 1/0 Option Modules

FO-04TRS

<>

4-point relay output module

F0-04TRS Output Specifications

Number of Outputs 4

Output Voltage Range 5-30VDC/5-125VAC
Output Type % - m g gIESDTT)normaIIy open)
Output Points Consumed 8

Peak Voltage 60VDC/220VAC

AC Frequency 47-63Hz

Maximum Current (resist.) 3A/point with no derating*
Minimum Load Current 10mA @ 5V

Maximum Leakage Current N/A

ON Voltage Drop N/A

Maximum Inrush Current 5A

0Off to On Response < 5mS (typical)

On to Off Response < 5mS (typical)

Status Indicators None

Commons 4 isolated

Fuses £[1)2|EFCUgE151A replaceable,
Terminal Type (Included) Removable: DO-ACC-4
Base Power Required (5V) 250mA Max. (all points ON)

* Using the ZIPLink wiring system will derate this module to 2 Amps per point.

F0-04TRS Typical Relay Life at 30 Operations per Minute

| —
OUT _ RELAY
125V~ 3A
@ 50-60Hz
30V=3A
= NO-0
;= NC-0
;= c-0
simwe ||
= NO-1
‘:g g c-1
e =(
= NO-2
Co 15 =
siwmwe |4
= NO-3
p= NC-3
;= c3
5-30VDC I
5125VAC F0-04TRS
)

Typical Circuit

3.15A

Number of
Load Type Rated Voltage |Rated Current Operations
Resistive 120VAC 3A 120,000
Resistive 120VAC 1A 550,000
Resistive 24VDC 1A >2M
Inductive: SC-E5
Motor Starter 24VDC 0.2A >2M (see Note)
Inductive: SC-E5 0.1A operating
Motor Starter |/ 2°/"° 1.7A fault >2M (see Note)

Note: Transient suppression must be installed with inductive loads.

CPU Firmware Required DirectSOFT Required

3.15A

Common |

No/,.-ll\
L

DLO5 Version 4.70 or later

Veersion 3.0c or later

DLO6 Version 1.50 or later

Version 4.0, Build 16 or later

lute

x\\‘ls‘ Moy,

[CONNECTIONSYSTEMS)
=

www.automationdirect.com/dl05and06

See page 2-68 for part
numbers  of  ZIPLink
cables and connection
modules compatible with
this 1/O module.

3A

Points

4

2

0
0 10
32 50

20 30 40 50 55°C
68 86 104 122 131°F

Ambient Temperature
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DL05/06 1/0 Option Modules

D0-08CDD1
4-point DC input and

<--->

4-point DC output module

D0-08CDD1 Input Specifications

Number of Inputs 4 (sink/source)
Input Voltage Range 10.8-26.4VDC
Peak Voltage 30.0vDC
Typical:
Input Current 40mA @ 12VDC
8.5mA @ 24VDC
Maximum Input Current ~ |11mA @ 26.4VDC
Input Impedance 2.8KQ @ 12-24VDC
On Voltage Level >100VDC
Off Voltage Level <2.0VDC
Minimum ON Current 35mA
Maximum OFF Current 05mA
Off to On Response 2-8ms, Typ. 4ms
On to Off Response 2-8ms, Typ. 4ms
Commons nonsuie

DO0-08CDD1 Output Specifications

Number of Outputs 4 (sinking)
Operating Voltage Range  |6-27VDC
Output Voltage Range 5-30vDC
Peak Voltage 50.0VDC
. 0.3A/point,
Maximum Output Current 1.2A/common
Minimum Output Current  |0.5mA
Maximum Leakage Current |1.54A @ 30.0VDC
On Voltage Drop 05VDC @ 0.3A
Maximum Inrush Current 1A for 10ms
Off to On Response <10us
On to Off Response <60us
; Module activity:
Status Indicators o S'rge%CEVE'
1(4 pt
Commons s
Fuse No fuse
Terminal Type (Included) |Removable: DO-ACC-4
Base Power Required (5V) | (12,2000

External DC Power
Required (24V)

20-28VDC, max. 80mA
(all pts. on)

numbers

[CONNECTIONSYSTEMS]
_—

e3-80

PLC Products

See page 2-68 for part

of  ZIPLink

cables and connection
modules compatible with

this 1/O module.

Points

| —
IN/ 12-24V =
OUT@ 3.5-11mA/
6-27V
ource - |+
12-24 VDG = ACT oA
ink L4y = 1 ~n
I p=( (AU i
= €0 o emall
— —— internally
© 0 E 0 connected
5o = 1
5% = 2
el = 3
6-27 VDC +='— g o1 - -
= il g
el —1 internally
L g _0 | connected
{1 = 1
3 = 2
—11 = 3
-t
U= Y
24 VDC Ut |
D0-08CDD1
/SR
Equivalent input circuit
f " Intemal module cirouitry g;\;[ -
|
INPUT )
o—
I
I
I Q to LED
| 2
| | -
1
1
|
Sink ¥ coMm
' ' 3‘
Sources S+ E *******************
|_||_:
12-24 VDC

For “Sinking and Sourcing Concepts”, see the Appendix section in this catalog.

6

LED

Derating chart for DC outputs

0.3A

Equivalent output circuit
e
V+
OU"TPUT
O+
g =4 ! SZ
S ) !
+ [a) 1
TE 1
' N |
2 y
M
I o /77
|
Derating chart for DC inputs
Points
6
12-24VDC
4
2
0
10 20 30 40 50 55°C 0
50 68 86 104 122 131°F 32 50 68 86

Ambient Temperature

10 20 30 40 50 55°C
104 122 131°F

Ambient Temperature

1-800-633-0405



DL05/06 Option Modules

F0-04AD-1

4-channel analog current input module

F0-04AD-1 Input Specifications

Number of Channels

<--->

4, single ended
(one common)

Input Range

0 to20mA or
4t0 20mA
(jumper selectable)

Resolution

12 bit (1 in 4096)

Step Response

25.0rQS (typ.)

0 o
of full step change

Crosstalk

1/2 count max
(-80db)*

Active Low-pass Filtering

-3dB at 40Hz
(-12dB per octave)

Input Impedance

125Q +0.1%,
1/8 watt

Absolute Max Ratings

-30mA to +30mA,
current input

Converter Type

Successive,
approximation

Linearity Error (end to end)

+2 counts

Input Stability

+1 count*

Full-scale Calibration Error |g 5qma

=+10 counts max.
A

Offset Calibration Error

+5 counts max.
@ 4mA*

Max Inaccuracy

i054% at 25°C

-+0.85% at 010 60°C
{3210 140°F)

Accuracy vs. Temperature

=100 ppm/°C typical

Terminal Type (Included)

Removable: FO-IOCON

Recommended Fuse

0.032A, series 217
fast-acting,
current inputs

* One count in the specification table is equal to one

least significant bit of the analog data value (1 in 4096)

See NOTE 1 <—J

CH1 +

See page 2-68 fo
numbers  of

-

Analog In/Out

4-CHANNELS
0-20mA
4-20mA

CH1

CH2

CH3

CH4

DO

F0-04AD-1
'O

r part

ZIPLink

cables and connection

modules compatibl
this 1/O module.

2-WIRE
Current

Transmitter

CH2 +

e with

Internal
Module
Wiring

o

2-WIRE
Current

Transmitter

CH4 N

1250

N+

3-WIRE +

Ato D
Converter

Current

Transmitter

+ CH3 +

)
B

125Q

youmg Bojeuy

4-WIRE
Current

]

Transmitter

I

I

I

I

I

]
N—
[ e
N—1
I
N—1
=

\

= 1250
N—1
[ e\
N—1
e\
N—
[V
N—
I

125Q

NOTE 1: Ground shields at the signal source.

NOTE 2: Connect all external power supply commons.
NOTE 3: A series 217, 0.032A fast acting fuse is
recommended for current loops.

+

Transmitter
Power Supply

18-30VDC

www.automationdirect.com/dl05andO06

PLC Products

e3-81

Field /0
Software

C-more &
other HMI

AC Drives
AC Motors

Power
Transmiss.

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temp.
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures
Tools
Pneumatics
Appendix

Part Index




DL05/06 1/0 Option Modules

F0-04AD-2

<--->

4-channel analog voltage input module

F0-04AD-2 Input Specifications CPU Firmware Required DirectSOFT32 Required

Number of Channels ?6 r?elncg(l?n ?Tr]lg%j DLO5 Version 4.60 or later Version 3.0c or later
DLO6  |Version 1.40 or later Version 4.0, Build 16 or later
0o 5VDC or
Input Range 0to 10VDC
(jumper selectable) - -
Resolution 12 bit (1 in 4096)
10.0mS to 95% — —
Step Response of full step cha?}ge Prwrr—
nalog Inpu
Crosstalk 2 /gofj%‘;i“ max 4-CHANNELS
0-10V=
) T -3dB at 300Hz
Active Low-pass Filtering (5120B per octave)
Input Impedance >20KQ
Absolute Max Ratings +15V =g| | cH+
= CH2+
4 7 +2 count (0.025% =
Linearity Error (end to end) |;¢%,i scale) max =g| |cHs+
- CH4+
Input Stability +1 count* o— ~
Gain Error +6 counts max* LN =!| [ov
Offset Error +2 counts max* SRR = o
= ov
Terminal Type (Included)  |Removable: FO-I0CON See page 2-68 for part e
+03% at 25 877;,,;) numbers of ZIPLink cables F0-04AD-2
Max Inaccuracy +0.6% at 0 to 60°-C and connection modules - -
(32 to 140°F) compatible with this /O
Accuracy vs. Temperature |+100 ppm/°C typical madule. — —
* One count in the specification table is equal to one
least significant bit of the analog data value (1 in 4096)
See NOTE 1 <—J
CH1 + 7
2-WIRE
Voltage - ( ) ) ________________________
Transmitter : termat
CH2 + : Module
2-WIRE N X Wiring
Voltage - ( ) ) IN
Transmitter 1 m |
CH3 * M 2 | %
4-WIRE
_*1 voltage B ( ) ) 1 | Za
Transmitter 3 m
\_I_L 4 | >
CH4 . s
3-WIRE [+ 1 —\ Y R g S AtoD
Tr\a/zlstrangizer - ‘\\Q_/l r o | N—] EU,) || Converter
= ’
v |N—
N—o | ZammN|
v N
== —
1 | £
\ | ov
| e e o e e e e e e e e e e e e e e -

NOTE 1: Ground shields at the signal source.
NOTE 2: Connect all external power supply commons.

e3-82

PLC Products

Transmitter
Power Supply
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DL05/06 Option Modules

FO-08ADH-1

<--->

8-channel analog current input module,

high resolution

Input Specifications

Number of Channels 8
Input Range 0-20mA - —
p - - IN ANALOG
Resolution 16-bit, .305pA/bit @
Inout Tyoe Single Ended O-20mA
put 1yp (one common) ] CH1
Maximum Cont. Overload |:31mA = z:z
100 ohms, 1/10W, |
Input Impedance current input | (C:;:/I
: ioi Low pass, =
Filter Characteristics 38 @ E0Hz 7 CH5
16-bit, Unsigned Int., CT]| | cHe
0-FFFF (binarg) or = CH7
PLC Data Format 0-65535 (BCD) | | o
(Both require 2 words
of V-memory) | com
- 10.2ms L] | com
Sample Duration Time (time to 95% of full | | +2av
step change / channel) 0 ov
81.6ms - -
All Channel Update Rate |15 5ms 5 cn) B FO-08ADH, 77
Open Circuit Zero reading
Detection Time within 1s
; Successive T T
Conversion Method Rpproximation
Accuracy vs. Temperature |50PPM/°C Max. _ 3 e
M ) I Q.2°|/0 é].f ra?ge Typical User Wiring : Internal Module Circuitry
aximum Inaceurac) including temp.
y éhanges)g P - 4-20mA Transmitter — o E 1000
. . +10 coun1 max.; Transmitter S;I::,NCO:EW 1 E Bias @
Linearity Error (End to End) |Monotonic with no wire 4-20mA P LIS —>CH3 | ] %m ! [cHaADC]
missing codes Transmitter Shield, o 3 = Loe 4 (e and]
ili l 100 Q
Repeatagiity - |oowaimx e =
—> CH5
Fu” sGaIe Calibraﬁan Errar +10 count max. 4-wire 4-20mA 4-20mA Transmitter/ E 100 Q | @]
Transmitter Shield, Ch. 5 M | E CH6 ADC
Offset Calibration Error |10 count max. 1 T J (G a5c]
100 Q
Maximum Crosstalk at DC, |+10 count max. wire 420mA T e = LT % [crsADc
50 Hz and 60 Hz Transmitter r Shield, Ch. 8 t— COoM =T Tome |
External 24VDC Power 25mA d com | =]
Hequil'ed SHIELD CONNECTED TO SIGNAL +24VDC ISOLATED ANALOG
= SOURCE COMMON. SEE NOTE 2. E # CIRCUIT POWER
?;saev)Power Beql"red 25mA Note 1: A Littelfuse Series 217, 0.032A fast-acting fuse ovbe E
. is recommended for all 4-20mA current loops.
B Note 2: Do not connect both ends of shield to grour[:d. : \V4
Terminal Type (Included)  |Removable: DO-ACC-4 o | ov
4vo0C
Recommended Fuse Liteliuse Series 217, Power Supply
| use
CPU  Firmware Required DirectSOFT Required
DLO5 Version 5.20 or later DirectSOFT32 Veersion 3.0c or later
DLO6 Version 2.30 or later DirectSOFT32 Veersion 4.0, Build 16 or later
ey, See page 2-68 for part
3 % numbers  of  ZIPLink
Sl cables and connection
7 J modules compatible with
D this 1/O module.
www.automationdirect.com/dl05andO06 PLC Products e3-83
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DL05/06 1/0 Option Modules

FO-08ADH-2

<--->

8-channel analog voltage input module,

high resolution

Input Specifications — =
Number of Channels 8 L ||
0-5VDG or IN ANALOG
Input Range 0-10VDC
(Jumper select) o-1ov
; 16-bit, 7641V//bit or CH1
Resolution 1520 it ] o2
Single Ended (one CH3
Input Type common) |
Maximum Cont. Overload |+100v (= coMm
CH5
Input Impedance 5200k ohims %‘ o
: iofi Low pass, -3dB @ CH7
Filter Characteristics Ko % o
16-bit, Unsigned Int.,
O~FFFF (binary) or % com
PLC Data Format 0-65535 (BC coMm
(Both require 2 words | | +24v
of V-memory) | ov
F0-08ADH-2
Sample Duration Time 10.2ms - .|
All Channel Update Rate  |81.6 ms — —
i Successive
Conversion Method Roproximaton |
o Typical User Wiring | Internal Module Circuitry
Accuracy vs. Temperature ﬁOPPM /C !
aximum
e Voltage L Voltage Transmitier cHt 1] CH1ADC
. 0, ransmitter ield, .
Maximum naccuracy 125058, o | e PSS =
15 ot Rl = TS (crsroc)
q . +10 count max. n jeld, ch. | e
Linearity Error (End to End) |Monotonic émm no com %
missing codes AC or DC
5 ;J CH5
Input Stability and +10 count (afer 10 ovire Voltage | —{Vattage Transmiter EL] {crs Aoc]
Repeatability min. warm up) Transmitter Shield, Ch. 5 M ! i
Full Scale Calibration Error L ]
5 5 +10 counts max.
(Im.‘llldlny aﬂse’) : 3-wire Voltage L oltage Transmitter [ cre E @
Offset Calibration Error +10 count max. Transmitter r e one S cou | ==
Maximum Crosstalk at DC, |10 count mex. — ZfVMDC F
SHIELD CONNECTED TO SIGNAL +
50 HZ and 60 HZ SOURCE COMMON. SEE NOTE 1. ovDC E} 4 ‘(:Slglt_:ﬁll-?[:’guIE%OG
EXtemaI 24'/00 Pawer 25mA Note 1: Do not connect both ends of shield. E
Required J \
AV
Base Power Required 25mA ‘ ov
|
24VDC
(5'0'/) PowerSupply 0~ T T T T T T T T T T T
CPU  Firmware Required DirectSOFT Required
DLO5 Version 5.20 or later DirectSOFT32 Version 3.0c or later
DLO6 Version 2.30 or later DirectSOFT32 Version 4.0, Build 16 or later

numbers

(CONNECTION SYSTEMS]
=

PLC Products

See page 2-68 for part

of  ZIPLink

cables and connection
modules compatible with
this 1/O module.
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DL05/06 1/0 Option Modules

FO-04THM <>

4-channel thermocouple input module

F0-04THM 4-Channel Thermocouple Input

General Specifications

Number of Channels 4, differential

Common Mode Range -1.3VDC to +3.8VDC
Common Mode Rejection  |100dB min. @ VDC 50/60Hz.
Input Impedance 5MQ

Absolute Maximum Ratings

Fault-protected inputs to +50 VDC

Accuracy vs. Temperature
(Max. Full Scale Error)

+15ppm/°C maximum
0-1.25V +35ppm/°C maximum
(including maximum offset change)

PLC Update Rate 4 channels per scan
Digital Inputs None; uses special V-memory location based on slot
Base Power Required 30mA @ 5VDC supplied by base

Operating Temperature

32° 10 140°F (0° to 60°C)

Storage Temperature

-£°10 158°F (-20° to 70°C)

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

Terminal Block Replacement

FO-IOCON-THM (comes with CJC)

CPU Firmware Required DirectSOFT Required
DLO5 Version 4.60 or later DirectSOFT32 Veersion 3.0c or later
DLO6 Version 1.40 or later DirectSOFT32 Veersion 4.0, Build 16 or later

Thermocouple Input wiring diagram

See NOTE 1

Thermocouple Specifications

Type J -190 to 760°C -310 to 1400°F
Type E -210 to 1000°C -346 to 1832°F
Type K-150 to 1372°C -238 to 2502°F
Type R 65 to 1768°C 149 to 3214°F

Input Ranges Type S 65 to 1768°C 149 to 3214°F
Type T-230 to 400°C -382 to 752°F
Type B 529 to 1820°C 984 to 3308°F
Type N-70 to 1300°C -04 to 2372°F
Type C 65 to 2320°C 149 to 4208°F

Display Resolution +0.1°C or +0.1°F

Cold Junction .

Compensation Automatic

Conversion Time 270ms per channel

Warm-Up Time 30 minutes typically + 1°C repeatability

Linearity Error (End to | ... . oo

End) +1°C maximum, +0.5°C typical

Maximum Inaccuracy |+3°C (excluding thermocouple error)

Voltage Input Specifications

0-39.0625mV, +39.0625mV, +78.125mV,

Voltage Ranges 0-156.25mV, +156.25mVDC, 0-1.25V
Resolution 16 bit (1 in 65535)

Max. Offset Error 0.05% @ 0-60°C;

(All Input Ranges) Typical: 0.04% @ 25°C

Linearity Error 0.05% @ 0-60°C;

(All Input Ranges) Typical: 0.03% @ 25°C

0—??.0&25m%06$€%.0625|mv, iz&g%m%ranges:

Maximum Inaccuracy .8 080 Typical: 004% @25

0-156.25mV, +156.25mVDC, 0-1.25V ranges:
0.05% @ 0-60°C; Typical: 0.04% @ 25°C

Voltage Input wiring diagram

Lm3s |CIC

uol}08UU0D
leusaul

XN

See NOTE 3

Notes:

oav

Voltage *
Transmitter

1. Shields should be grounded at the PLC power source only.

2. Unused channels should have a shorting wire (jumper) installed from CH+ to CH-.

3. All CH- terminals must be connected together.

4. This module is not compatible with the ZIPLink wiring system.

www.automationdirect.com/dl05andO06

_ |
Transmitter
Supply o IN TE\’}/IP
* | m
|
Voltage CHH’_‘_‘ }
| Voltage | ——3 CH1- = } CH 1+
‘ -
CH2 }
See NOTE 3 > } +
=) g [z [ e
M35 -S| HE) 15 31l CJC
e L A ol
|
CH3+ | cJC
oG] !
| +
See NOTE 2 — } CH3
- | ]
CH4- (] |
| | CH4
,,,,,,,,,,,,,,,,, ]
FO-04THM
S
PLC Products [l €385

Field /0
Software

C-more &
other HMI

AC Drives
AC Motors

Power
Transmiss.

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temp.
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures
Tools
Pneumatics
Appendix

Part Index




DL05/06 Option Modules

FO-04RTD  <-->

4-channel RTD input module

F0-04RTD Input Specifications F0-04RTD Input Specifications (cont’d)

Number of Channels |4 Terminal Type (included)  |Removable: DO-ACC-4
Type Pt100: -200.0/850.0°C, Converter Type Charge Balancing
-328/1562°F : P 0 : o° tvni
Type PH000: -200.0/595.0°C, l.lﬂeal'lfy EITDI' +,05°C maximum, +.01°C typlcal
-328/1103°F Maximum Inaccuracy +1C
Input Ranges Ty;éézg(;o -38.0/450.0°C, PLC Update Rate 4 channel/scan
Type CU-10/25: -200.0/260.0°C, Digita_l Input Points None; uses special V-memory location based on slot
-328/500°F Required USSP g
Type NI-120: -80.0/260.0°C, Base Power Required 5VDC |70 mA
T ;1615/ 520 Fﬁ Operating Temperature  |32° to 140°F (0° to 60°C)
oy
D?s‘; u ';" = ; 1‘10( '(;]105;35)27 ; Storage Temperature 410 158°F (-20° to 70°C)
Rl:ll; Zy _tef_a ll[l:Dﬂ - :00 : 01 (:3276.) Temperature Drift 15 ppm / °C max
X[{' ation turrem v Relative Humidity 5 t0 95% (non-condensing)
Notch Filter > 50 db notches at 50/60 Hz . . , -
Wi Seffing Tima m - Environmental Air No corrosive gases permitted
caXImumM ed ll;g Ime 100 \r/nDs C( ull-scale step input) Vo MILSTD 810C 5142
AZ’;;’;L‘;: M:x;:n uf:g e 0o Shock MIL STD 810C 516.2
Ratings Fault protected inputs to +50 VDC Noise Immunity NEMA 1CS3-304
Sampling Rate 140 ms per channel
Notes:
CPU Firmware Required DirectSOFT Required 1. The three wires connecting the RTD to the module must be the same type and
length. Do not use the shield or drain wire for the third connection.
DLO5  |Version 4.70 or later DirectSOFT32 Veersion 3.0c or later

2. Unused channels require shorting wires (jumpers) installed from terminals CH+ to
DLO6  |Version 1.50 or later DirectSOFT32 Version 4.0, Build 16 or later CH- to COM to prevent possible noise from influencing active channels. This should be
done even if the unused channel is not enabled in the V-memory configuration.

3. If an RTD sensor has four wires, the plus sense wire should be left unconnected as
shown.

4. This module is not compatible with the ZIPLink wiring system.

—_————— — — — —
CH1+ 200 pA ‘ - J
CH1- Current IN TEMP
COM > Source ‘ RTD
z
CH2+ z = fent
CH2- | © | = -
COM Gz) Ref. = CoM|
CH3+ | ¢ Ao ‘ D=
CH3- | 2= = |
= = CcoM
COM Q R = =
CH4+ m . AD = CH3
CH4- ‘ p=(| | com
T
COM ‘ % CH4
COM 200 pA =t
Current = COoMm|
- Source ‘ FO—O4RT§OM
- - - _ _ _ __ S

€3-86 B PLC Products 1-800-633-0405



DL05/06 Option Modules

F0-04DAH-1

<>

4-channel analog current output
module, high resolution

Output Specifications

www.automationdirect.com/dl05andO06

PLC Products

Number of Channels 4
Output Range 4-20mA T
. - - OUT _ ANALOG
Resolution 16-bit, .244pA/bit @
Output Type Current sourcing at 4-20mA
put lyp 20mA max. | CH1
16-bit, Unsigned Int., Ch2
0—FFFF (binary) or %} CH3
PLC Data Format 0-65535 (BCD) cha
(Both require 2 words T
of V-memory) | coMm
Output value AmA ]| | com
in program mode ] coMm
Load Impedance 250-750 Ohms % zgx
Maximum Inductive Load |1 mH ]| | com
Allowed load type Grounded | | com
: T +24V
Maximum Inaccuracy 0.2% of range D) o
Maximum Full Scale FO-04DAH-1
Calibration Error (not +025% of range max. - L
including offset error)
Igf:ﬂ%fgfgﬁ +.025% of range max. * *
+50 ppm/ °C max.
Accuracy vs. Temperature ft#l scale calibration
change ol o
ypical User Wiring .
Maximum Crosstalk +10 counts T | fntemal Module Cireuty
i gt me - ET] oSG DAC]
Linearity Error (End to End) ([:0020% ofll scale) - < cHe o
oo Wi o o L) e {owon)
missing codes - =1 F1] 420mA "Gz DAC]
T N — J current sourcing
Output Stability and +10 LSB after 10 min. <—CH4 4-20mA
Hepeatabi’”y warm-up Iyplcal ’ Ch. 3 - J com {Z current sourcing @
Output Ripple 05% of Full Scale ’: E@
; . 5ms max., 5 s min.
Output Settling Time (full scale change) L]
SHIELD CONNECTED TO SIGNAL z
All Channel Update Rate |100us SOURCE COMMON (1 OF 4 SHOWN) ]
Maximum Continuous Outputs open circuit ]
Overload protected T
Type of Output Protection Electronically current +24VDC ISOLATED ANALOG
limited to 20mA or less L] o R
5 ovDC
0ultjput s:gngl at power-up |, , L]
and power-down ;
Terminal Type (Included) |Removable: DO-ACC-4 ; ISOLATED ANALOG
24VDC CIRCUIT COMMON
gx’er "ald24VD c P ower 150mA PowerSupply - T T T - T - T T T == = ==
equire.
Base Power Required 25mA
(5.0V)
. _ S - be Usey,, See page 2-68 for part
CPU  Firmware Required DirectSOFT Required e numbers  of  ZIPLink
DLO5  |Version 5.20 or later DirectSOFT32 Version 3.0c or later g cables and connection
: : : . =PI\ modules compatible with
DL0O6 Version 2.30 or later DirectSOFT32 Version 4.0, Build 16 or later == this 1/0O module.
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DL05/06 1/0 Option Modules

FO-08DAH-1

<--->

8-channel analog current output
module, high resolution

Output Specifications

Accuracy vs. Temperature

Number of Channels 8
Output Range 4-20mA
Resolution 16-bit, 244pA/bit
Current sourcing at
Output Type 20mA max.
16-bit, Unsigned Int.,
0—FFFF (binary) or
PLC Data Format 0-65535 (BCD)
(Both require 2 words
of V-memory)
Output value AmA
in program mode
Load Impedance 250-750 Ohms
Maximum Inductive Load |1 mH
Allowed load type Grounded
Maximum Inaccuracy 0.2% of range
Maximum Full Scale 005% of
Calibration Error (not o ot range
including offset error)
Maximum Offset +.025% of range
Calibration Error maximum
+50 ppm/ °C

maximum full scale
calibration change

Typical User Wiring

|

]

C

T ANALOG

4-20mA
CH1
CH2
CH3
CH4
coMm
CH5
CHé
CH7
CH8
coMm
coMm

+24V

ov
8DAH-1

HERERBERABARA) o,

FO-

i=]

| Internal Module Circuitry

e3-88

PLC Products

1-800-633-0405

Maximum Crosstalk +10 counts - |
10 G e = —= LT
C o +0, of full scale - <~ CH2 20m
Linearity Error (End to End) Mpnmon?cdwnh no O empow . =
missing codes : =—1 F1]
gy rrent rein
Output Stability and +10 counts after 10 " - =CH L T
Repeatability min. warm-up typical ch. 3 -9 l com = Current sourcing
0ufput Rlpple 105% of Full Scale " — <— CH5 E 4-20mA @]
- — > current sourcing
i - .5 ms max., 5 jis min. <—CHé 4-20mA
Output Settling Time (ul scale change) WJ <o | ot oy LCHE DAC]
. [ CH7 DAC
A” h nn I B 100us current sourcing
C. anne Upt.late ate e <~ CHs ET e —{creoac
Maximum Continuous Outputs open circuit % r ( ch. 6 ( L CoM ] L4
Overload protected com
- utpu { —
Type of Output Protection Electronically current w' +24VDC ISOLATED ANALOG
yp p limited to 20mA or less E » cirouiT POWER
: ovDC
Output signal at power-up |, %:( 4-20mAQuiput - ( HEL ]|
and power-down [ <
i . SHIELD CONNECTED TO SIGNAL ‘
Terminal Type (Included)  |Removable: DO-ACC-4 SOURCE COMMON (1 OF 8 SHOWN) v
iE?XIerI_IaId24VDC Pawer 220mA Power Supply
equire
Base Power Required 25mA
(5.0V)
See page 2-68 for part
CPU  Firmware Required DirectSOFT Required numbers  of  ZIPLink
y ; ; H cables and connection
DLO5 Version 5.20 or later DirectSOFT32 Version 3.0c or later eV | modules compatible with
DLO6 Version 2.30 or later DirectSOFT32 Version 4.0, Build 16 or later CIEERER © this |/O module.



DL05/06 Option Modules

FO0-04DAH-2

<--->

4-channel analog voltage output module,

high resolution

Output Specifications

Number of Channels 4

Output Range 0-10VDC

Resolution 16-bit, 152pV/bit
Voltage sourcing/

Output Type sinkilgg at 5mA Erlnax.
16-bit, Unsigned Int.,
(O—FFFF (binary) or

PLC Data Format 0-65535 (BCD)
(Both require 2 words
of V-memory)

Output value o

in program mode

Output Impedance 0.5 0hms typical

Load Impedance >2000 Ohms

Maximum Capacitive Load |0.01 uF maximum

Allowed load type Grounded

3 0.2% of range

Maximum Inaccuracy (including temperature
changes)

Maximum Full Scale

Calibration Error +025% of range max.

(including offset error)

Maximum Offset N

Calibration Error +025% of range max.

Accuracy vs. Temperature

+50 ppm/ °C max.
full scale calibration
change

Maximum Crosstalk

+10 counts

Linearity Error (End to End)

+16 count max.

ﬁ0.0ZS% of full scale)
onotonic with no

missing codes

Output Stability and +10 counts after 10
Repeatability min. warm-up typical
Output Ripple 05% of Full Scale

P . .5 ms max., 5 ps min.
Output Settling Time (il scale chatige)
All Channel Update Rate  |100us

?ultl%utsA cturr.ent| limited

Maximum Continuous 0 40mA typical.
Overload A continuous short

circuit will damage the
output.

%4VDC VPelak
Type of Output Protection Q.00 O0%.
voltage suppressor)
Output signal at power-up o
and power-down
Terminal Type (Included) |Removable: DO-ACC-4
External 24VDC Power 30mA
Required
Base Power Required
(5.0V) 25mA

— =
ouT ANALOG
@ 0-10VDC
= |
|
I
Lo | o
| | oo
D) | com
| | com
D | com
ET]| | cou
| | com
]| | com
= +24V
= | ov
FO-04DAH-2
Typical User Wiring | Internal Module Circuitry
Voltage Output = |
f(mme o
~ {Z sink/s(?urce CH1 DAC
= CH2 voltage
- 4 y voltage
_ J CHa {Z sink / source CH3 DAC
Voltage Output voltage
~ =
Voltage Output =
’ Ch.a - ]
SHIELD CONNECTED TO SIGNAL E
SOURCE COMMON (1 OF 4 SHOWN) E
+24VDC ISOLATED ANALOG
VDG E CIRCUIT POWER
|
‘ isolated analog
| circuit common
24vDC 0 o
Power Supply
CPU  Firmware Required DirectSOFT Required
g DLO5 Version 5.20 or later DirectSOFT32 Version 3.0c or later
£ - - - -
Y 4 DL06 Version 2.30 or later DirectSOFT32 Version 4.0, Build 16 or later
CDNNE?;IDNSVSTEMS

See page 2-68 for part nu

mbers

of ZIPLink cables and connection

modules compatible with th
module.

www.automationdirect.com/dl05andO06
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DL05/06 1/0 Option Modules

FO-08DAH-2 <--->

8-channel analog voltage output module,
high resolution

Output Specifications — —

Number of Channels 8
Output Range 0-10vDC T
: , , OUT _ ANALOG
Resolution 16-bit, 1520V/bit @
0-10VDC
Voltage sourcing/
Output Type sinking at 5mA max. | |°"
16-bit, Unsigned Int., | | ™%
0—FFFF (binary) or = CH3
PLC Data Format 0-65535 (BCD) cHa
(Both require 2 words ]
of V-memory) = Ccom
Output value o | | o
in program mode ]| | ome
Output Impedance 0.5 0nms typical % o
Load Impedance >2000 Ohms | | com
Maximum Capacitive Load |0.01 pF maximum % com
+24V
Allowed load type Grounded (| ov
3 0.2% of range F0-08DAH-2
Maximum Inaccuracy (including temperature | |
changes)
Maximum Full Scale 005% of
Calibration Error b o1 fange — —
(including offset error)
Maximum Offset +025% of range
Calibration Error maximum _ L _____
+50 ppm/ °C Typical User Wiring | Internal Module Circuitry
Accuracy vs. Temperature |maximum full scale " oHt \
cltralon hange A (ET| s {omiond]
Maximum Crosstalk 10 counts C o T
- ~ ’ CH3 voltage
+16 couyt maximum _ | e E]
Linearity Error (End to End) | {0520 % Ol SCal) | " aiege qunt ("] | o TEL] e {oneoa]
missing codes _ —1 F1] )
Output Stability and +10 counts after 10 I ’- J T i s LCHE DAC]
Repeatabilit min. warm-up typica CHe T votage
p A Y Voltage Output CH7 Sink/ scgurce CH6 DAC
Output Ripple 05% of Full Scale ch 5 F] oltage __[GH7 DAC
- CH8 v
Output Settling Time '(?ulrlngcrglzxifhz#gsegmn' £ e com EL] Sk Tesurea 1 CHB DAC]
Ch. 6 b E L4
All Channel Update Rate  |100ps Volage Ouet coM | = 1
Outputs current limited M +24VDC E P ISOLATED ANALOG
Maximum Continuous {0 40mA typical. A ovDe CIRCUITPONER
continuous %:( Voltage Qutput HET ]|
Overload short circuit will : ‘
damage the output. | Vv
SHIELD CONNECTED TO SIGNAL isolated analog
\2/4}{%06 Peak Output SOURCE COMMON (1 OF 8 SHOWN) ,,\ /0 I circuit common
. otage L e e e = === = —
Type 0’ Ulltpllf Pra’ec"an (capacitor transient Power Supply
voltage suppressor)
Output signal at power-up |, CPU  Firmware Required DirectSOFT Required
and power-down F/ DLO5 Version 5.20 or later DirectSOFT32 Veersion 3.0c or later
i R le: DO-ACC-4 2
emialilyeel ([l ded)g Fenoble: 0G4 | ¢ DLO6  |Version 230 o later DirectSOFT32 Version 4.0, Build 16 of later
External 24VDC Power |, CTEQIIRTED
Required
Base Power Required - See page 2-68 for part numbers
(5.0V) m of ZIPLink cables and connection
modules compatible with this 1/O

module.

€3-90 B PLC Products 1-800-633-0405



DL05/06 Option Modules

FO-2AD2DA-2 <--->

2-channel analog voltage input and

2-channel analog voltage output module

F0-2AD2DA-2 Input Specifications F0-2AD2DA-2 Output Specifications

2, single ended 2, single ended
Number of Channels (one common) Number of Channels (ne common)
0to 5VDC or 01t05VDC or
Input Range 0to 10VDC Output Range 010 10VDC
(jumper selectable) (jumper selectable)
| —
Resolution 12 bit (1 in 4096) Resolution 12 bit (1 in 4096) Anclog n/Out
10.0mS to 95% P i : 50uS 0-10v
Step Response of full step cha;ge Conversion Settling Time for full scale change
1/2 count 1/2 count max
Crosstalk ma (-80cb)" Crosstalk (80db)*
i T -3dB at 300Hz +15VDC
Active Low-pass Filtering | “j55 per ogtave) Peak Output Voltage {power supply limited)
]
Input Impedance >20KQ Offset Error 0.1% of range . %
Absolute Max Ratings +15V Gain Error 0.4% of range [ov| D]
7
_— +2 counts (0.025% L +1 counts (0.075% D=
Linearity Error (end to end) | %, scaie) max: Linearity Error (end to end) |t i scaje) max* B=
Input Stability +1 count* Output Stability +2 counts* d %
Gain Error +6 counts max* Load Impedance 2KQ min D=
Offset Error +2 counts max* Load Capacitance 0.014F max
i . F0-2AD2DA-2
+0.3% al 25°C Terminal Type (Included)  |Removable: FO-I0CON A
Max Inaccuracy “06%at01060-C | |Accuracy vs. Temperature |+50 pom/C typical
(32 to 140°F)
Accuracy vs. Temperature |+100 ppm/°C typical
* One count in the specification table is equal to one
least significant bit of the analog data value (1 in 4096)
Transmitter
Power Supply
chMg;pmw’sers r - Tngrr; 777777
See NOTE 1 <— | Module
Wiri
See page 2-68 for part _ . | g
numbers of ZIPLink Pint ) |
cables and connection | oltage | - \47 | 1 — >
modules  compatible T N[ = g AtoD
with this I/O module. CHz_ * 2 | 5= (é)
Voltage - ) ( ov =)
Transmitter < T 1 I
1 A
Cé'l-(‘ ;l:?nasd %—Mi OuUT| E Voltage Source
Rrgglsrtnaunnge \J : E Volt:_:jheZSourc
ov
5
o I W S
A, , Ve ]
- vV |5—n
NOTE 1: Shields should be grounded at the signal - + |

source.

NOTE 2: Connect all external power supply

commons.

18.0-26.4VDC l
Power Supply |
L

Module Supply

www.automationdirect.com/dl05andO06

PLC Products

e3-91

L, N o
Aulmatiol
Tireci

v

Company
Info.

Field /0
Software

C-more &
other HMI

AC Drives
AC Motors

Power
Transmiss.

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temp.
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures
Tools
Pneumatics
Appendix

Part Index




DL05/06 Option Modules

FO-4AD2DA-1 <--->

4-channel analog current input F0-4AD2DA-1 Input Specifications F0-4AD2DA-1 Output Specifications

and 2-channel analog current 4 single ended ;
Number of Channels $% Common Number of Channels 2 single ended
output module (one common) (one common)
0to 20 mA or 0t 20 mA or
Input Range 4 10 20 mA 41090 mA
(jumper selectable) Output Range (jur%pe? rsnelectable)
Resolution 12 bit (1in 4096) Output Type Curent sourcing
25.0mS (typ.) - .
Step Response t(% f95”Ajt ; Resolution 12 bit (1 in 4096)
oot GWISEP e | |Max. Loop Voltage 30VDC
“ooms" Crosstalk e mex Load/loop Power Supply  |0-300 Q. /18-30 VDC
; e |3 B at 40 Hz P 2 counts
Active Low-pass Filtering (1208 per octave) Linearity Error (end to end) %359% of full scale)
125 Q +0.1%, . o
Input Impedance 178 wat Conversion Settling Time ({45720
. ; -30mA 1o +30 mA 26 counis ax. @
1] % Absolute Max Ratings curentinput 320 courts ma.
2 - : : +18 counts max.. @
— Successive Full-scale Calibration Error
BI= Converter Type approximation %_5) 2%8?1?3 max.. @
4
— % Linearity Error (end to end) |+2 counts 125 0 load
i = - +10 counts max.. @
1 @ Input Stability +1 count 303 Q load o
B T +8 counts max..
% % Full-scale Calibr. Error 512%0%%@3 max. Offset Calibration Error %_5g ég ulﬁ,?sdmax o
our Offset Calibration E +5 counts max. 2500ad
FO-4AD2DA-1 set LallDration Error— g o ma- Terminal Type (Included)  Removable: FO-I0CON
+0.4% at 25°C 300 2 load 0.4%. @
Max Inaccur [t 0°C
ax imacctracy égts % datF(; 1060°C| | Max.Full- scale Inaccuracy 290 0 1oad 03%. @
0 140° Il errors included, °
See page 2-68 for part el L T 100 ppmC & LIHIERE) ) é%éé) load 0.2%. @
numbers of ZIPLink yracyis: p- =1%0pp yp:
i cables and connection 0.032 A, series 217 * One count in the specification table is equal to one
lﬂ";lg modules compatible |R€écommended Fuse fcijsrtr_eagt“ir:]%uts least significant bit of the analog data value (1 in 4096)
with this I/O module.

See NOTE 1 ﬁ

cHfr — M A m,» . ———————— —— — — —

g;‘:gst R ) ( | Internal
Transmitter IN | Wﬁw; —
CH2 - s
2 wire ' I~
Current | + | =
Transmitter 2 | s—4— 1250 5
- CH3 + | =L | Lg— |1
4-wire \—I 3 Tosa AtoD
Current | — T | s 174 Converter
+ =0 H
Transmitter i 1 AMA—e F
4 1250 =
CH4 + e N
e ) E E—m
Current r q
" — ) ~N—1 125Q
Transmitter —

S
CH 1 load "
300Q
maximum |
resistance \_I_/ N

I 5 M
Dto A
,
|
=
— onverter|
CH 2 load 24V
maximum 'Y
resistance ouT
Y N :
- + | ov
NOTE 1: Shields should be grounded at the signal source. Transmitter |_ ______
NOTE 2: Connect all external power supply commons. Power Supply

€3-92 B PLC Products 1-800-633-0405



DL05/06 Option Modules

FO-4AD2DA-2 <--->

4-channel analog voltage input F0-4AD2DA-2 Input Specifications

2-channel analog voltage output
module

—

Analog In/Out
4-In/2-Out
5V

0-
0-10V

L e

HNNEEN NS

out
F0-4AD2DA-2
S

F0-4AD2DA-2 Output Specifications

4, single ended 2, single ended
Number of Channels (one common) Number of Channels (Oné Cgommon)
01t05VDC or 01t05VDC or
Input Range 0to 10VDC Output Range 0to 10vDC
(jumper selectable) (jumper selectable)
Resolution 12 bit (1 in 4096) Resolution 12 bit (1 in 4096)
10.0mS to 95% ; PSS 50uS
Step Response of full step change Conversion Seh‘lmg Time for’fLuII scale change
1/2 count max 1/2 count max
Crosstalk (80db)* Crosstalk (80db)*
; . i -30B at 300Hz +15VDC
Active Low-pass Filtering | 55 e ociave) Peak Output Voltage (power supply limited)
Input Impedance . >20KQ Offset Error 0.1% of range
Absolute Max Ratings +15V
L Gain Error 0.4% of range
Linearity Error (end to end) | ;7 1ot (0257
: : +1 counts (0.075%
Input Stability 1 count” Linearity Error (end to end) |y scale) max-
Gain Error +6 counts max* Output Stability +2 counts”
Offset Error +2 counts max* Load Impedance 2KQ minimum
+£0.3% al 25°C Load Capacitance 0.01uF max
Max Inaccuracy %50/ A0t60-c | [Aceurracy vs. Temperature |50 pom/“C iypica
(320 140°F)
See page 2-68 for part
Accuracy vs. Temperature |+100 ppm/°C typical numbers of  ZIPLink

Terminal Type (Included)

Removable: FO-IOCON

* One count in the specification table is equal to one

&mﬂu e,
%ﬁ

modu

least significant bit of the analog data value (1 in 4096)

cables and connection

les  compatible

with this I/O module.

See NOTE 1 |
_ Internal
CH1 | Module
2-wire | Wiring
Voltage +
Transmitter IN | —
CH2 - N
2-wire L o
Voltage + | §
Transmitter 2 =" D
- + —y & ]
CH3 AtoD
4-wire | 3 1% Converter,
+ Voltage - F
Transmitter | =
cHa |* g |
3-wire | + \ [ K ===
Voltage } \ OV_ I
Transmitter
1 Ch1 Dto A
CH 1 load MN— 1 M <’—
2k ohms % ) ( = Voltage Source Convener_>\
minimum 2 Ch2
Resistance P K M DtoA
\—I_/ PN Voltage Source Converter /
CH 2 load V | ==——
2k ohms —— ov
minimum )
Resistance ouT |
e Y |
| ov
- +
NOTE 1: Shields should be grounded at the signal source. Transmitter |_ _____________
NOTE 2: Connect all external power supply commons. Power Supply
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Built-in High-Speed 1/O Features

Overview DLO5 High-speed 1/0 Features

You can use the DLO5 or DLO6 PLCs to . DC Inputs Points DC Output Points
solve a diverse range of motion and high- Mode X0 X1 X2 Yo Y1
speed machine control applications. Mode 10 Hioh
. R ode 10: Aigh- : , ! Reset count
BEOISHPULGSTOE%L%UTPLE Vel:)s'?ns o;: T:e Speed Up Counter Counter input Filtered input Filtered input Regular output | Regular output
an s offer built-in high-
) Mode 20: - - Reset count
SDpLPE;? F|)r|j(p:ut O-:ﬁll)oél?e o;}fp:}}: fe;m":es, Og Quadrature Counter Phase A input Phase Binput  |Fijiered input Regular output | Regular output
s wi inputs, the high-spee TP
features are accessible on the first three Mode 40: High Interrupt input | Filtered input Filtered input Regular output | Regular output
input points (X0-X2). On DLOG PLCs with [SPeed Interrupt
input points (X0-X2). On s wi -
DC inputs, the high-speed features are Mode 50: Pulse input Filtered input Filtered input Regular output | Regular output
accessible on the first four input points il
k : Mode 30: —— —— Positioning interrupt | Pulse Direction
(XO X3). On DLO5 or DLOG PLCS.WIfh DC Pulse Output Filtered input Filtered input Filtered ingut P CW pulse COW pulse
outputs, the pulse output feature is acces- p
sible on the first two output points (YO-Y1). Mode 60: Filtered input Filtered input | Filtered input Regular output | Regular output
s | modes of , labl Filtered Input
everal modes of operation are available

that meet the needs of many applications. DLOG High-speed /0 Features
The operating modes are explained in

detail in the DLO5 and DLO6 PLC User |po . DC Inputs Points DC Output Points
Manuals. Only one high-speed /O mode X0 X1 X2 X3 Yo Y1
be i t time. Y t
o high-speed input feature and the pulse | Mode 10: Cortrch2 s Ch1 e Ch2
- Parag hq |Interup nterrup nterrup Reaul Reaul
output feature at the same time. A brief gg{l’;”‘ge”d Up |Counter C FiLIltErBE(Ijr]ﬁ]mut IF;illjtlgreeananut Fﬁtlg;eehnﬁ]utm egular output - |Regular output
description of each high-speed mode is Mode 20 P P P
list low: oae cU: Reset -
isted balow Up/Down Up input Down input  |Pulse input FHtlgseéjnﬁ]lgut Regular output |Regular output
Mode 10 - High-speed counters offer 24 |Counter Filtered input
presets. When the preset is reached, an |Mode 20: Reset .
interrupt routine is executed |Quadrature Phase A input | Phase B input  |Pulse input Filftles?eéjnﬁ]uptut Regular output |Regular output
(max. count: 99,999,999) Counter Fitered input
. - Hinh- Interrupt Interrupt Interrupt
Mode 20 - Quadrature encoder input Mode 4,”' High Interrupt input | Pulse ﬁ]put Pulse ﬁlput Pulse ﬁlput Regular output | Regular output
ub/down counter) for clockwise and |Speed Interrupt Filtered input  |Filtered input | Filtered input
p.
counterclockwise  position  control Mode 50- Inerrupt Inerrupt Inerrupt
(max count: 0 to 99,999,999 unipolar or P:Isg Catch Pulseinput  |Pulseinput  |Pulseinput  |Pulseinput  |Regular output |Regular output
-8 388 608 to 8,388 607 bipolor) Filtered input ~ |Filtered input | Filtered input
Mode 30 - Pulse outputs are program- |Mode 30: e Interrupt Pulseinput  |Pulseinput  |Pulse Direction
Filtered input  [Pulse Input ; ;
mable to follow a predetermined profile. |Pulse Output Filtered |pnput Filtered input |Filtered input | CW Pulse CCW pulse
An external interrupt can be used in [yode 60
conjunction with separate accelera- |Filtered input Filtered input  |Filtered input | Filtered input | Filtered input | Regular output |Regular output

tion/deceleration profiles for positioning
and velocity control (max. pulse range: -
8,388,608 to 8,388,607)

Mode 40 - External interrupt inputs can be
used for an immediate response to urgent
application tasks

*The high-speed input features cannot be used if the pulse output features are in use, and vice versa.

Stepper drive

Mode 50 - The pulse catch input allows
the CPU to read an input with a pulse
width as narrow as 0.1ms

Mode 60 - Input filters are configurable
(0-99ms) to ensure input signal infegrity.
The default input mode is a 10m:s filter
Mode 40 option - Timed interrupts can be
configured for time critical events.
Interrupt O can be scheduled on a 5ms-
999ms cycle. Interrupt 1, available on the
DLO5, can be scheduled on a 5ms-
9999ms cycle

L
Stepper motor

e€3-94 B PLC Products 1-800-633-0405



Built-in High Speed 1/O Specifications

High-Speed Input Specifications

High-Speed Output Specifications

PLC DLO5  |DLO6
) 3pts. sink |4 pts. sink
High-speed Inputs 0r'source | Or source
(X0-X2) | (X0-X3)
Max. Input Frequency 5kHz TkHz
Minimum Pulse Width 100 ps 70 s
Input Voltage Range 12-24VDC
Input Impedance (hs only) 1.8K @ 12-24VDC
ON Current/Voltage Level >5mA/>10VDC
OFF Current/Voltage Level <0.5mA/<2VDC
OFF to ON Response <100us <0
ON to OFF Response <100us <0
Signal Common
< @ gPhase B _I 111
12 - 24VDC
X0
Pulse Input Wiring Encoder Motor
Equivalent Circuit, High-Speed Inputs
T T T T T T
f—e e L
- I =z To LED

R | )
T Common |

—_— 12-24VDC

Equivalent Circuit, High-Speed Inputs
(NPN) Current Sinking Field Device

Optical

Isolator

e LA
?—|| W

)
<
HE
l
=)

Equivalent Circuit, High-Speed Inputs
(PNP) Current Sourcing Field Device

Optical

Isolator

T

Internal module circuitry

|
5-24VDC
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PLC DLO5 DL0O6
2pts. (YO and Y1)
2 pts. current sinking or
Pulse Outputs (Yoand Y1) |sourcing
current sinking |(sourcing outputs
on D0-06DD2 only)
Max. Output Frequency |7kHz 10kHz
Voltage Range 6-27VDC
Max. Load Current 0.5A/point
ON Voltage Drop 0.3VDC @ 1.0
Leakage Current 1504A @ 30VDC
Inrush Current 2A (100ms)
OFF to ON Response  |<10ys <10ps
ON to OFF Response  |<30ys <20ps
V+
C Y1
Signal Common Yo @ ﬁ
Amplifier ? +24VDC
{I Pulse
- Direction

/"

Power Input

Pulse Output Wiring

Equivalent Pulse Output Circuit
Sinking Output

+
T 24vDC |

OuTPUT

Optical
Isolator

Equivalent Pulse Output Circuit

Sourcing Output
(D0-06DD2 only)
T T T T nemalmodule circaiy
l nternal module CWCUI[I'\/ +V
|
T 7I
|
N
24vDC = AN :
I ToLED
Optical |
Isolator
Common -
T
o ___
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Timed Interrupt Feature

Time-based interrupts

There is also a timed inferrupt feature
available in the DLO5 and DLO6 PLCs.
This cyclical interrupt allows you to
program a time-based interrupt that
occurs on a scheduled basis. This feature
is available in all units, regardless of input
fype.

The CPU’s timed interrupt operates in a
similar manner fo the external interrupt
input, but instead of the interrupt subrou-
tine being friggered by an external event
tied to X0, it is triggered by a cyclical
interval of time. This interval can be
programmed from 5 ms to 999 ms for
INTO, which is available on either the
DLO5 or the DLO6. The programmable
time interval for INT1, which is available

on the DLO5, is 5 to 9999 ms.

Whenever the programmed time elapses,
the CPU immediately suspends its routine
scan cycle and jumps to the selected
interrupt subroutine. As with the other
modes, when the interrupt subroutine
execution is complete, the CPU automat-
ically resumes its routine scan cycle
starting from the location where it was
interrupted. Because the CPU scan time
and the interrupt time interval are
different, the point at which the RLL
program is interrupted can change over
fime.

A note on timed
interrupts

DLOé: If you use the external hardware
interrupt (mode 40), you cannot use the
timed-based internal interupt INT 0. You
can use either one, but not both. This is
because they share the same interrupt
routine, INT 0.

DLO5: The DLO5 offers a second timed-
based interrupt INT 1. This allows you to
use an external hardware interrupt and/or
a timed-based interrupt.
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DLO5 time-based interrupt

DLO5 Designated Terminals
X0 Filtered input (uses filter time set for X1)

Timed Interrupt Specifications

Timed interrupts................... L. 2 (internal to CPU)
Interrupt Subroutine ... INTO, INT1
Timeinterval: ...
INTO.................. 510999 ms (1 ms increments)
INTT ..o 5109999 ms (1 ms increments)

DLOG6 time-based interrupt

DL06 Designated Terminals
X0 Filtered input (uses filter time set for X1)

Timed Interrupt Specifications

Timed interrupts...................L. 1 (internal to CPU)

Interrupt subrouting. . ... INTO

Timeinterval: .. ...
INTO ... 510999 ms (1 ms increments)

Timed interrupt operation

Normal = (>  ormal
program _| |_()_ PLC Scan
H

END ———()—
Subroutine
Interrupt Ti
NTo [T e
H O
H O
RETURN  —( )

Interrupt occurs

Time
Interval

1-800-633-0405



Instruction Set

Boolean Instructions

Store (STR)
Begins a new rung or an additional branch in a rung with a normally
open contact.

Store Not (STRN)
Begins a new rung or an additional branch in a rung with a normally
closed contact.

Store Bit-of-Word (STRB)
DLO6 Only. Begins a new rung or an additional branch in a rung with
a normally open V-memory bit-of-word contact.

Store Not Bit-of-Word (STRNB)
DLO6 Only. Begins a new wrung or an additional branch in a rung
with a normally closed V-memory bit-of-word contact.

Or (OR)
Logically ors a normally open contact in parallel with another contact
inarung.

Or Not (ORN)
Logically ors a normally closed contact in parallel with another contact
inarung.

Or Bit-of-Word (ORB)
DLO6 Only. ors a normally open V-memory bit-of-word contact in
parallel with another contact in a rung.

Or Not Bit-of-Word (ORNB)
DLO6 Only. ors a normally closed V-memory bit-of-word contact in
parallel with another contact in a rung.

And (AND)
Logically ands a normally open contact in series with another contact
inarung.

And Not (ANDN)
Logically ands a normally closed contact in series with another contact
inarung

And Bit-of-Word (ANDB)
DLO6 Only. ands a normally open contact in series with another
contact in a rung.

And Not Bit-of-Word (ANDNB)
DLO6 Only. ands a normally closed contact in series with another
contact in a rung.

And Store (ANDSTR)
Logically ands two branches of a rung in series.

Or Store (ORSTR)
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(OROUT)
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.

Out Bit-of-Word (OUTB)
DLO6 Only. Reflects status of the rung (on/off) and outputs the discrete
(on/off) state to the specified bit in the referenced V-memory location.

Not (NOT)
Inverts the status of the rung at the point of the instruction.

Positive differential (PD)
One-shot output coil. When the input logic produces an off to on
transition, the output will energize for one CPU scan.

Store Positive Differential (STRPD)
Leading edge triggered one-shot contact. When the corresponding
memory location transitions from low to high, the contact comes on
for one CPU scan.

Store Negative Differential (STRND)
Trailing edge triggered one-shot contact. When the corresponding
memory location transitions from high to low, the contact comes on for
one CPU scan.

Or Positive Differential (ORPD)
Logically ors a leading edge triggered one-shot contact in parallel with
another contact in a rung.

Or Negative Differential (ORND)
Logically ors a trailing edge triggered one-shot contact in parallel with
another contact in a rung.

And Positive Differential ANDPD)
Logically ands a leading edge triggered one-shot contact in series with
another contact in a rung.

And Negative Differential (ANDND)
Logically ands a trailing edge triggered one-shot contact in series with
another contact in a rung.

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
instruction.

Reset (RST)
An output that resets a point or a range of points.

Set Bit-of-Word (SETB)
DLO6 Only. Sets or turns on a bit in a V-memory location.

Reset Bit-of-Word (RSTB)
DLO6 Only. Resets or turns off a bit in a V-memory location.

Pause outputs (PAUSE)
Disables the update for a range of specified output points.

Comparative Boolean Instructions

Store if Equal (STRE)
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 (STRNE)
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 (ORE)
Connects a normally open comparative contact in parallel with anoth-
er contact. The contact will be on when A = B.
Or if Not Equal (ORNE)
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 (ANDE)
Connects a normally open comparative contact in series with another
contact. The contact will be on when A = B.

And if Not Equal (ANDNE)
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 will be on when A > B.

Store Not (STRN)
Begins a new rung or additional branch in a rung with a normally
closed comparative contact. The 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 (ORN)
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 (ANDN)
Connects a normally closed comparative contact in parallel with
another contact. The contact will be on when A < B.

Immediate Instructions

Store Immediate (STRI)
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 (STRNI)
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 (ORI)
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 (ORNI)
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 (ANDI)
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 (ANDNI)
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 (OUTI)
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 (OROUTI)
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
program scan.

Set Immediate (SETI)
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 (RSTI)
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
program scan.

Load Immediate (LDI)
DLO6 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)
DLO6 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 Formatted (OUTIF)
DLO6 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 Instr
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-
9,999,999.9 sec.). Time and enable/reset inputs control the timer.
Accumulating Fast Timer (TMRAF)
Two input incrementing timer with 0.01 second resolution
(0-99,999.99 sec.). Time and enable/reset inputs control the 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 (0-99,999,999). Up, down and reset inputs control
the counter.
Shift Register (SR)
Shifts data through a range of control relays with each clock pulse. The
data clock and reset inputs control the shift register.
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Accumulator/Stack Load and Output Data

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)
DLO6 Only. Loads a real number contained in two consecutive
V-memory locations or a real constant into the accumulator.

Load Formatted (LDF)
Loads the accumulator with a specified number of consecutive discrete
memory bits.

Load Address (LDA)
Loads the accumulator with the HEX value for an octal constant
(address).

Load Accumulator Indexed (LDX)
Specifies a source address (V- memory) which will be offset by the
value in the first stack location.

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)
Outputs a specified number of bits (1-32) from the accumulator to the
specified discrete memory locations.

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.

Out Least (OUTL)
DLO6 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)
DLO6 Only. Copies the value in the upper 8-bits of the lower accumu-
lator word (1st 16 bits) to the upper 8 bits of a specified V-memory
location

Output indexed (OUTX)
DLO6 Only. Copies a 16-bit value from the first level of the accumula-
tor stack to a source address offset by the value in the accumulator

Logical Instructions (Accumulatol

And (AND)
Logically ands the lower 16 bits in the accumulator with a V memory
location.

And Double (ANDD)
Logically ands the value in the accumulator with an 8-digit constant or
a value in two consecutive V-memory locations.

And Formatted (ANDF)
DLO6 Only. Logically ands the value in the accumulator and a speci-
fied range of discrete memory bits (1-32)

And with stack (ANDS)
DLO6 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 a V memory
location.

Or Double (ORD)
Logically ors the value in the accumulator with an 8-digit constant or a
value in two consecutive V-memory locations.

Or Formatted (ORF)
DLO6 Only. Logically ors the value in the accumulator with a range of
discrete bits (1-32)

Or with Stack (ORS)
DLO6 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 accu-
mulator and a V-memory location.

Exclusive Or Double (XORD)
Performs an Exclusive Or of the value in the accumulator and an
8-digit constant or a value in two consecutive V-memory locations.

Exclusive Or Formatted (XORF)
DLO6 Only. Performs an exclusive or of the value in the accumulator
and a range of discrete bits (1-32)

Exclusive Or with Stack (XORS)
DLO6 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 a
V-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)
DLO6 Only. Compares the value in the accumulator with a specified
number of discrete locations (1-32)

Compare with Stack (CMPS)
DLO6 Only. Compares the value in the accumulator with the first accu-
mulator stack location

Compare Real Number (CMPR)
DLO6 Only. Compares the real number in the accumulator with two
consecutive V-memory locations or a real number constant.
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Instruction Set

Math Instructions (Accumulator)

Add (ADD)
Adds a BCD value in the lower 16 bits in the accumulator with aV/
memory location. The result resides in the accumulator.

Add Double (ADDD)
Adds a BCD value in the accumulator with two consecutive V- memory
locations or an 8-digit constant. The result resides in the accumulator.

Add Real Number (ADDR)
DLO6 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 accumlator.

Subtract (SUB)
Subtract a BCD value, which is either a V memory location or a 4-digit
constant 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 loca-
tions or an 8-bit constant, from a value in the accumulator. The result
resides in the accumulator.

Subtract Real Number (SUBR)
DLO6 Only. Subtracts 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 accumlator.

Multiply (MUL)
Muiltiplies 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)
Multiplies a BCD value contained in two consecutive V memory loca-
tions by the value in the accumulator. The result resides in the accumu-
lator.

Multiply Real Number (MULR)
DLO6 Only. Multiplies a real number, which is either two consecutive
V-memory locations or a real number constant, by the real number in
the accumulator. The result resides in the accumlator.

Divide (DIV)
Divides a BCD value in the accumulator by a BCD value which is either
aV memory location or a 4-digit constant. The result resides in the
accumulator.

Divide Double (DIVD)
Divides a BCD value in the accumulator by a BCD value which is
either two consecutive V memory locations or a 8-digit constant. The
result resides in the accumulator.

Divides Real Number (DIVR)
DLO6 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 accumlator.

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.

Add Binary (ADDB)
Adds the binary value in the lower 16 bits of the accumulator to a value
which is either aV memory location or a 16-bit constant. The result
resides in the accumulator.

Add Binarr Double (ADDBD)
DLO6 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 aV 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)
DLO6 Only. subtracts a 32-bit binary value, which is either two consec-
utive V-memory locations or a 32-bit constant, from the value in the
accumulator. The result resides in the accumulator

Mulhrly Binary (MULB)

tiples a 16-bit binary value, which is either a V- memory location or

a 16-bit 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 aV memory location or a 16-bit 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 Formatted (ADDF)
DLO06 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)
DLO6 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

Mult ly Formatted (MULF)

L06 Only. Multiplies a BCD value in the lower 16-bits in the accumu-

Iator by a BCD value which is a range of discrete bits (1-16). The result
resides in the accumulator

Divide Formatted (DIVF)
DLO6 Only. Divides the BCD value in the lower 16-bits in the accumu-
lator by the BCD value which is a range of discrete bits (1-16). The result
resides in the accumulator

Add Top of Stack (ADDS)
DLO6 Only. Adds the BCD value in the accumulator with the BCD
value in the first level of the accumulator stack. The result resides in the
accumulator

Subtract Top of Stack (SUBS)
DLO06 Only. 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

PLC Products

Multiply Top of Stack (MULS)
DLO6 Only. 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)
DLO6 Only. Divides the 8-digit BCD value in the accumulator by the
4-digit BCD value in the first level of the accumulator by the 4-digit
BCD value in the first level of the accumulator stack. The result resides
in the accumulator

Add Binarr of Stack (ADDBS)
DLO6 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)
DLO6 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)
DLO6 Only. Multiplies the 16-bit binary value in the first level of the
accumulator stack by the 16-bit binary value in the accumulator. The
result resides in the accumulator

Divide Binary Top of Stack (DIVBS)
DLO06 Only. Divides a value in the accumulator by the binary value in
the top location of the stack. The accumulator contains the result

Transcendental Instructions (DL06 only)

Square Root Real (SQRTR)
Takes the square root of the real number stored in the accumulator. The
result resides in the accumulator.

Sine Real (SINR)
Takes the sine of the real number stored in the accumulator. The result
resides in the accumulator.

Cosine Real (COSR)
Takes the cosine of the real number stored in the accumulator. The result
resides in the accumulator.

Tangent Real (TANR)
Takes the tangent of the real number stored in the accumulator. The
result resides in the accumulator.

ARC Sine Real (ASINR)
Takes the inverse sine of the real number stored in the accumulator. The
result resides in the accumulator.

ARC Cosine Real (ACOSR)
Takes the inverse cosine of the real number stored in the accumulator.
The result resides in the accumulator.

ARC Tangent Real (ATANR)
Takes the inverse tangent of the real number stored in the accumulator.
The result resides in the accumulator.

Bit Instructions (Accumulator)

Sum (SUM)
Counts the number of bits set to "1" in the accumulator. The HEX result
resides in the accumulator..

Shift Left (SHFL)
Shiﬁs the bits in the accumulator a specified number of places to the

Shlﬂ Rl%\ t (SHFR)
Shifts the bits in the accumulator a specified number of places to the
right.

Rotate Left (ROTL)
Rotates the bits in the accumlator a specified number of places to the
left.

Rotate Rlﬁht (ROTR)
Rotates the bits in the accumlator a specified number of places to the
right.

Encode (ENCO)
Encodes the bit position set to 1 in the accumulator, and returns the
appropriate binary representation in the accumulator.

Decodes (DECO)
Decodes a 5 bit binary value (0-31) in the accumulator by setting the
appropriate bit position to a 1.

umber Conversion Instructions (Accumulator)

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
DLO06 Only. Takes the 10's complement (BCD) of the 8-digit
accumulator.
ASCII to HEX (ATH)
Converts a table of ASCll values to a table of hexadecimal values.
HEX to ASCII (HTA)
Converts a table of hexadecimal values to a table of ASCII values.
Segment (SEG)
DLO6 Only. Converts four digit HEX value in accumulator to seven
segment display format.
Gray Code to BCD (GRAY)
Converts a 16-bit GRAY code value in the accumulator to a
corresponding BCD value. The result resides in the accumulator.
Shuffle Digits (SFLDGT)
Shuffles a maximum of 8 digits, rearranging them in a specified order.
The result resides in the accumulator.
Radian Real Conversion (RADR)
DLO06 Only. Converts the real degree value in the accumulator to the
equivalent real number in radians. The result resides in the accumulator
Degree Real Conversion (DEGR)
DLO6 Only. Converts the real radian value in the accumulator to the
equivalent real member of degrees. The result resides in the accumulator

Binary to Real Number (BTOR)
DLO6 Only. Converts the binary value in the accumulator into a real
number. The result resides in the accumulator.

Real to Binary (RTOB)
DLO6 Only. Converts the real number in the accumulator into a binary
value. The result resides in the accumulator.

Table Instructions

Move (MOV)
Moves the values from one V memory table to another V- memory table.
Move Memory Cartridge/Load Label (MOVMC/LDLBL)
DLO5 Only. Copies data between V memory and program ladder
memory.
Set Bit (SETBIT)
DLO6 Only. Sets a single bit (to a 0) in a V-memory location.
Reset Bit (RSTBIT)
DLO6 Only. Resets a single bit (to a 0) in a V-memory location.

Extended Table Instructions (DL06 only)

Fill (FILL)
Fills a table of specified V-memory locations with a value which is either
aV-memory location or a 4-digit constant.

Find (FIND)
Finds a value in a V-memory table and returns the table position con-
taining the value to the accumulator.

Find Greater Than (FDGT)
Finds a value in a V-memory table which is greater than the specified
search value. The table position containing the value is returned to the
accumulator.

Find Block (FINDB)
Finds a block of data values in a V-memory table and returns the starting
address of the table containing the values to the accumulator.

Table to Destination (TTD)
Moves the value from the top of a V-memory table to a specified
V-memory location. The table pointer increments each scan.

Remove from Bottom (RFB)
Moves the value from the bottom of a v-memory table to a specified
V-memory location. The table pointer increments each scan.

Source To Table (STT)
Moves a value from a specified V-memory location to a V-memory table.
The table pointer increments each scan.

Remove from Top (RFT)
Pops a value from the top of a V-memory table and stores it in a speci-
fied V-memory location. All other values in the V-memory table are shift-
ed up each time a value is popped from the table.

Add To Top of Table (ATT)
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)
Shifts s specified number of bits to the left in a V-memory table.

Table Shift Right (TSHFR)
Shifts a specified number of bits to the right in a V-memory table.

And Move (ANDMOV)
Copies data from a table to the specified location, ANDing each word
with the accumulator data as it is written.

Or Move (ORMOV)
Copies data from a table to the specified memory location, ORing each
word with the accumulator data as it is written.

Exclusive Or Move (XORMOV)
Copies data from a table to the specified memory location, XORing
each word with the accumulator data as it is written.

Swap (SWAP
Exchanges the data in two tables of equal length.

Clock / Calender Instructions

Date (DATE)

Use to set the date in the CPU.
Time (TIME)

Use to set the time in the CPU.

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)
Reset Watchdog Timer (RSTWT)
Resets the CPU watchdog timer.

Program Control Instructions

Goto Label (GOTO) (LBL)
Skips all instructions between the Goto and coresponding LBL
instructions. DLO6 units only. Not available in DLO5.

For/Next (FOR/NEXT)
Executes the logic between the FOR and NEXT instructions a specified
number of times.

Goto Subroutine (GTS/SBR/RT/RTC)
When a GTS instruction is executed the program jumps to the SBR
(Subroutine). The subroutine is terminated with a RT instruction
(unconditional return). When a return is executed, the program
continues from the instruction after the calling GTS instruction. The RTC
(Subroutine return conditional) instruction is used with an input contact
to implement a conditional return from the subroutine.

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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Instruction Set

errupt Instructions

Interrupt Routine/Interrupt Return/Interrupt Return
Conditional (INT/IRT/IRTC)
When a hardware or software interrupt occurs, the interrupt routine
will be executed. The INT instruction is the beginning of the interrupt
routine. The interrupt routine is terminated with an IRT of the interrupt
routine. The interrupt routine is terminated with an IRT instruction
(unconditional interrupt return). When a interrupt return is reached the
execution of the program 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.

Read from Intelligent Module (RD)
Reads a block of data from an intelligent /O module into CPU’s V
memory.

Write to Intelligent Module (WT)
Writes a block of data to an intelligent /O module from a block of
CPU’s V memory.

Message Instructions

Fault/Data Label (FAULT/DLBL)

Displays a V- memory value or a data label constant to the hand-held
programmer or personal computer using DirectSOFT.

Numerical Constant/ASCII constant (NCON/ACON)
Stores constants in numerical or ASCII form for use with other
instructions.

Print Message (PRINT)

Prints the embedded text or text/data variable message to the specified
communications port. Maximum message length is 255 words.
appropriate bit position to 1 in the accumulator.

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.

Drum Instructions

Tuned Drum with Discrete Outputs (DRUM)
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)
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 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 and Event Drum with Discrete Outputs and Output

Mask (MDRMD)
DLO6 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 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 present step as
destination when reset occurs.

Time and Event Drum with Word Output and Output

Mask (MDRMW)

DLO6 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.

RLL™* Programming Instructions

Initial stage (ISG)

The initial stage instruction is used for a starting point for user
application 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
program 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 Jump (NJMP)

Normally closed coil that deactivates the active stage and activates a
specified stage when there is power flow to the coil.

Converge Stages (CV)

Converge stages are a group of stages that when all stages are active
the associated converge jumpl(s). (CVJMP)will activate another stage(s).
One scan after the CVJMP is executed, the converge stages will be
deactivated.

Converge Jump (CVJMP)

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)
DLO6 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

LCD Display Instructions (DL06 only)

LCD
Configures LCD display.

MODBUS Instructions (DL06 only)

MODBUS Read (MRX)
Used CPU port 2 to read a block of data from MODBUS RTU devices
on the network.

MODBUS Write (MWX)
Writes a block of data from CPU port 2 to MODBUS RTU devices on
the network.

ASCII Instructions (DL06 only)

ASCII IN (AIN)
Configures port 2 to read raw ASCII input strings.
ASCII Find (AFIND)
Searches ASCII strings in V-memory to find a specific portion of the
string.
ASCII IN (AEX)
Extracts a specific portion from an ASCII string.
Compare V-memory (CMPV)
Compares two blocks of V-memory.
Swap Bytes (SWAPB)
Swaps V-memory bytes.
Print to V-memory (VPRINT)
Used to send pre-coded ASCII strings to a pre-defined V-memory
address when enabled.
Print from V-memory (PRINTV)
Used to write raw ASCII string out of port 2 when enabled.
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Instruction Set - IBox Instructions

The IBox instructions are available when using a
DLO5 with firmware version 5.10 or later, DLO6 with
firmware version 2.10 or later, and DirectSOFT5.

IBox Instructions - Analog Helper

Analog Input/Output Combo Module Pointer Setup

(ANLGCMB)

Generates the logic to configure the pointer method for an analog
input/output combination module.

Analog Input Module Pointer Setup (ANLGIN)

Generates the logic to configure the pointer method for an analog
input module.

Analog Output Module Pointer Setup (ANLGOUT)
Generates the logic to configure the pointer method for an analog
output module.

Analog Scale 12 Bit BCD to BCD (ANSCL)

Scales a 12 bit BCD analog value (0-4095 BCD) into BCD engineer-
ing 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 hundrediths 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 indi-
rectly 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)
DLO6 only: Converts the given 4 digit WORD BCD value to a Real
number, with the implied number of decimal points (KO-K4).

Double BCD to Real with Implied Decimal Point

(BCDTORD)

DLO6 only: Converts the given 8 digit DWORD BCD value to a Real
number, given an implied number of decimal points (KO-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)

DLO6 only: 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)

DLO6 only: Converts the absolute value of the given Real number to a
4 digit BCD number, compensating for an implied number of decimal
points (KO-K4) and performs rounding.

Real to Double BCD with Implied Decimal Point and

Rounding (RTOBCDD)

DLO6 only: Converts the absolute value of the given Real number to a
8 digit DWORDBCD number, compensating for an implied number
of decimal 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)

DLO6 only: Squares the given REAL DWORD number and writes it to
a REAL DWORD result.

PLC Products
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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 a 32-bit
DWORD binary result.

Sum Real Numbers (SUMR)
DLO6 only: 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 in your system that utilizes any 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 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.
ECOMT100 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 mem-
ory 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 consecu-
tive 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 ID 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
program 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
program to simplify communications networking.
NETCFG Network Configuration (NETCFG)
Defines all the common information necessary for performing RXWX
Networking using the NETRX and NETWX IBox 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
your PLC system, a different CTRIO Configuration IBox must be used
for each CTRIO module that utilizes CTRIO 1Box 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 Entr?' (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 dual operation to a CTRIO Output resource in one CTRIO
command. Will take more than 1 PLC scan to execute.

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 spe-
cific 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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