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The Practical Field I/O System:
All the Best Features at an
AutomationDirect Price PC-based Controls

Terminator I/O
What is it?

Terminator 1/O is the most practical distributed Field 1/O system
you can buy. It combines the I/O points with their field termina-
tions info a modular package to save panel space and money.
With Terminator 1/O, you can distribute 1/O nodes close to field
devices for faster and more efficient wiring and troubleshooting.

Terminator /O was custom-designed for us by Koyo (the same
people who designed the original GE Series One PLC), a trusted
name in control technology since 1983.

What's it got? 4

- Network interface modules supporting Ethernet, PROFIBUS™,
DeviceNet™, Modbus and Koyo remote I/0; some adapters include an
on-board RS-232 serial port.

- Discrete and analog I/0 modules with modular AW

. tCec:rr::‘:;j:':?Zisi;Iexibility by Ethernet
!Tl?f’f!li Eii:ﬂi'iﬂf? ‘uwp‘:{ff DeviceNet™
16 1/0 modules. Use loca

Modbus®
PROFIBUS™
Koyo remote 1/0

WAV

expansion for large I/O drops.
No more confining I/O bases.
« AC or DC power supplies.
For high power systems,
combine multiple supplies on
asingle /0 set.
« Horizontal or vertical DIN-rail mounting

What can | do with it?

+ Use Terminator I/O as robust PLC remote || = N i : 15 Modular 1/0
I/O with triple stack terminal bases and ' 1 \ [
hot-swap 1/0 modules.

« Add Terminator 1/O to Allen-Bradley, :
Siemens, Modicon or GE systems for 1/2 to 1/3 the price
of their comparable field I/O products.

- Use Terminator 1/O as low-cost field 1/0 for your SCADA,

PC-based control system or WinPLC" system.
Terminator 1/0 allows you to connect serial devices, like an operator interface panel,

along with your 1/0, so there’s no need to purchase adapters or run additional wiring*.

_—!»—J:—;!__l_-_j_-_e—- g, B 2
T Pt - —

1 6-madule system with multiple power supplies
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Terminator 1/0 includes specialty modules like our 16-channel RTD Add additional power | P modular terminal bases.

temperature module (T1F-16RTD) and the counter module (T1H-CTRIO) module where needed £ 0 LB Plug together any combination FHEES
of modules and power

sources for your application. Appendix
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It's All Included With Terminator 1/0O

Terminator 1/O combines all the features of terminal blocks and
I/O modules into one convenient package. We took the proven
I/O technology of the DirectLlOGIC DL205/405 PLC families and .
combined it with a modular terminal block base to create the most  Modlarlo Terminal
practical /O solution for any automation project. connectors

Terminator /0
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TERMINATOR

Terminator |/O features:

« Lower installed cost than
conventional I/O and terminal
blocks; even reduces panel space
by 30% over an equivalent DL205
system with terminal blocks.

- Easy troubleshooting at the
device termination, with status
and blown fuse indicators.

« No-tools installation and removal
of I/0 modules

« Hot-swap capability helps you
get your system operating in a
hurry.

e8—4 W Universial Field /O
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- Triple-stack terminal blocks for
three-wire devices, integrated
bussed power and common
terminals, plus fused outputs are
all integrated into the Terminator
package.

« Fast to install and wire,
Terminator I/O saves you time
and money. Typically no need
for additional terminal blocks,
fuse blocks or external relays.

1-800-633-0405



Pick Your Pieces and Drop ‘em In

Network interface modules
for your favorite fieldbus

8 points (T1K-08B, T1K-08B-1)

« Full size bases for modules with up to
16 points (T1K-16B, T1K-16B-1)

« Triple-stack terminal blocks standard,
easy to connect multi-wire devices

- Same bases for all 1/0 modules -
AC, DC, and analog

- Screw and spring clamp terminals

Two sizes of terminal bases
accommodate
all I/0 modules
- Half-size bases for modules with up to
-""‘"-—-.. e

Power supplies -
freedom of choice,

freedom to expand

- DC power supplies (T1K-01DC),

AC versions also
(T1K-01AC)

« AC supplies include 24 VDC auxiliary
supply for convenient field device
wiring

« Need more power for high current
devices or modules? Just add another
power supply before the next
modules in the system!

Analog modules
— at a super low price
' per channel

8-channel 1/0 16-channel 1/0 . 8-channel input modules
Four types of 8-channel 1/0

Four types of 16-channel 1/0 « 16-channel output modules
Two types of combination 1/0
Thermocouple and RTD modules « 0-20mA/4-20 mA and unipolar/bipolar

voltage models available
- 14-channel thermocouple module
(T1F-14THM)
- Hot-swap analog modules

for fast system maintenance

Specialty modules
- Counter module with pulse out
(T1H-CTRIO)

Local expansion - up to
two additional rows

- Full backplane expansion through cables

- Connect up to 16 modules across three
total rows by plugging expansion cables
from the side of one module to the side
of the next. The system automatically
recognizes the I/O.

- Optional cable that includes 24 VDC pins
maximizes your power supply capability

www.automationdirect.com/fieldlO

« Ethernet - the “common sense network”,
10Base-T, 10/100Base-T,
DeviceNet, Modbus,
Koyo remote 1/0, even Profibus

- All network modules include on-board
RS-232 serial port with varied support for
operator interfaces, bar code readers, printers
or other serial devices (check specific network
adapter specifications)

T1H-EBC100 T1H-EBC T1H-PBC
Ethernet Ethernet PROFIBUS™

T1K-DEVNETS T1K-MODBUS T1K-RSSS
DeviceNet™ Modbus® Koyo remote I/O

Discrete 1/O with the

features you need

8-point input modules

16-point 1/0

All DC input modules are
sink/source jumper
configurable

Diagnostic LEDs for blown
fuse and 24 VDC power on
applicable modules
Hot-swap capability makes troubleshooting easy

16-point /0

Easy-access
@\\‘ replaceable fuses op
\\* Q.‘\m . all discrete output
«‘\\g\ﬁ‘“ modules
\\(“‘\\ g.’&@‘\\“‘
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We tried to think of everything
to make your installation easier.

When wiring a Terminator 1/O system, you'll see that the little
extras make a big difference. Features like versatile half and
full-size 1/0O modules, standard triple-stack terminal bases
for all I/O modules, and bussed 24 VDC power through the

quicker and cleaner than any comparable 1/O system. Other
features include an RS-232 serial port on selected network
interface modules and replaceable fuses integrated into all
discrete output modules. Try to find that on Allen-Bradley’s Flex

I/O!

backplane (for DC input devices) will make your installation

Six interface choices

Serial port included

rcome | z
v
! TERMINATO i

iy

24 VDC through
backplane
B

Separate power
supply

Auxiliary 24 VDC

o
Allen-Bradley Flex 1/0°

Local expansion of up to
two rows (16 total modules)

Half and full-size modules

.:; | ‘///
(] ‘| Fused outputs
l | 1 standard

ol ————— One size module only

B

Qe == | @
'1’]'|'|'|"|‘ T
- e

l}]lll‘l.bl-q'q-h

W
Al AL
| Optional three-row
terminal base

Power supply and /i | [
Interface module only
sold as integrated unit

T

www.automationdirect.com/fieldlO
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e Local expansion of up to one
————————— ] row (8 total modules)
= —

Fusing requires
special terminal base;
only 8-point low density
available
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Just a few applications where
Terminator 1I/O fits

PLC systems

Terminator I/O, with its variety of DC and AC discrete, analog, analog-combi-
nation and specialty modules, fills the need for distributed 1/O in any size PLC
system. An Ethernet Remote Master (H2-ERM or H4-ERM) from a DL205 or
DL405 series PLC, paired with an Ethernet Base Controller (TTH-EBC(-100)) at
remote |/O locations can supply you with up fo @ maximum of sixteen Terminator
I/O nodes per Ethernet Remote Master channel. With hot-swappable modules i
and each node capable of handling hundreds of 1/O points, Terminator /O aie) S

increases the capability of the PLC system you're already using, at a price that  Use the E-SW0500

. . Ethernet Switch for
won't push the budget of your project. deterministic

Ethernet control for

your application.
PLC systems

SCADA systems

Terminator 1/O can provide great low-cost I/O for your SCADA (Statistical
Control and Data Acquisition) system. For example, a PC running KEPDirect
Ethernet I/O OPC Server can monitor and control your distributed /O via an
Ethernet Base Controller (TTH-EBC(-100)). Terminator 1/O is also offered
with DeviceNet, Modbus and Profibus interfaces. Terminator I/O’s convenient,
modular terminal bases are perfect for your remote I/O locations. Terminator
I/O’s slim profile and optional panel or DIN-rail mounting make it easy to
install and wire the perfect combination of 1/O in small junction boxes or
other tight spaces close to your field devices.

SCADA Systems

PC-based control systems

Terminator 1/O is the clear choice for PC-based control 1/O systems.
Choose a network interface module and the 1/O modules to meet your
application's needs. Terminator I/O is compatible with several PC-based
control packages, including Think & Do Studio and Think & Do Live! flow-
chart-based control software. Choose Think & Do Live!l, add one of our
industrial monitors to your PC, and you have a PC control system that is
Ethernet-ready to connect to Terminator I/O.

WinPLC systems

Terminator /O is the perfect remote 1/O complement to our tech-
nology-leading WinPLC Windows CE-based controllers. Simply install
an H2-ERM (Ethernet Remote Master) module into your DL205
WinPLC system and you can control up to sixteen modules (NOTE: one
EBC per ERM) of remotely located Terminator 1/O. The 10/100 MB
Ethernet speed ensures fast I/O updates over long distances, and
convenient standard RJ45 receptacles make system cabling simple
with off-the-shelf parts.

Hybrid control system

www.automationdirect.com/fieldlO Universial Field I/O Ie8—9
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Terminator 1/O

How it works:

Terminator 1/O combines all the features
of terminal blocks and I/O modules into
one convenient package.

Achieve maximum system flexibility with
our DIN rail mountable Terminator 1/O
system. Shorten wiring runs by locating
I/O near field devices. Add modules in
the future without buying new bases.

Our removable I/O modules connect
internally to three-tier spring clamps or
screw-type terminal blocks.

You'll save the cost of separate terminal
blocks (and save the labor required to
wire from traditional PLC 1/O to separate
terminal blocks). Maybe you need fused
outputse We offer those, tool

One of the best features of Terminator I/O
is its connectivity. We offer a choice of five
plug-compatible  network interface
modules to connect you to your choice of
network.

Each system needs at least one AC or DC
power supply, but you can add more
power if you need it. And, we offer a wide
variety of discrete and analog 1/O
modules.

QR

Universial Field I/0

\\\\\\

Building a system
from Terminator 1/0O
components

With Terminator 1/O, you mount just the
I/O modules you need to your DIN rail (or
you can panel-mount them). You are not
limited by a fixed base size. And  you can
choose any compatible PC, PLC or other
fieldbus network master.

1-800-633-0405



Tetminator jjp
Junction goy

Terminator 19
Junction box

Terminator |0
junction hox

master controller:
PC, PLC, other.

/0O module addressing

Terminator I/O module addressing
will be different depending on which
network interface protocol is used.
For example, DeviceNet™ and
PROFIBUS™ support “word” data
types for mapping analog modules.
For Koyo remote 1/O, only discrete
(“X” inputs, “Y” outputs) data types
are supported, and mapping analog
modules is accomplished in blocks of
32 1/O points per channel. Each of
the following I/O module specifica-
tion pages includes an entry for
number of /O points (bits) per
module.

Up to two rows of
local expansion

Local expansion

Terminator 1/O systems can contain up to
16 modules per node. Each node can be
divided into two rows of local expansion
(1 network interface base + 2 expansion
bases) to accommodate flexible panel
space requirements in remote junction
boxes. Terminator I/O can be mounted
either horizontally or vertically.

www.automationdirect.com/fieldlO Universial Field I/O Ie8—11
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Dimensions and Installation

It is important fo understand the installa-
tion requirements for your Terminator 1/O
system. This will ensure that the Terminator
I/O products work within their environ-
mental and electrical limits.

Plan for safety

This catalog should never be used as a
replacement for the technical data sheet
that comes with the products or the
T1K-INST-M Installation and 1/O Manual
(available online at
www.automationdirect.com.) The technical
data sheet contains information that must
be followed. The system installation should
comply with all appropriate electrical
codes and standards.

Unit dimensions and
mounting orientation

Use the following diagrams to make sure
the Terminator I/O system can be installed
in your application. Terminator 1/O units
should be mounted horizontally. To ensure
proper airflow for cooling purposes, units
should not be mounted upside-down. It is
important to check the Terminator 1/O
dimensions  against the conditions
required for your application. For
example, it is recommended to leave 2"
depth for ease of access and cable clear-
ance. However, your distance may be
greater or less. Also, check the installation
guidelines for the recommended cabinet
clearances.

48mm
< (1.89in) >

Terminator l/O.
—=4 =
Ticoc ( 2

PwA (

Power Supply Network Interface Module

e8-12
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80mm A , 80mm
(3.15in) (3.15in)

See the Enclosures section
for an enclosure that may be
suitable for your application

Terminator 1/0 Environmental Specifications

Ambient Operating Temperature 32°F to 131°F (0°C to 55°C)
Storage Temperature -4°F to 158°F (-20°C to 70°C)
Ambient Humidity 5% to 95% (Non-condensing)
Atmosphere I;Ig”?]?irégivg g?lsJeLsalg)e level of environmental
Vibration Resistance MIL STD 810C, Method 514.2
Shock Resistance MIL STD 810C, Method 516.2
Voltage Withstand (Dielectric) 1500 VAC, 1 minute
Insulation Resistance 500 VDC, 10 MQ
NEMA 10S3-304
Noise Immunity E:%Uggsgoi\se s, 1000V
RFI (144 MHz, 430 MHz 10 W, 10 cm)
Agency Approvals UL, CE, FCC class A, NEC Class 1 Division 2

48mm
(1.89in) >

ICRCRCRCRCRCRCRC
NNV NN

NINNNNNNY)

QOOOGNON
-

Half-size 1/0 Module
with Base

«—

enminatonl/o!

C
l 5 lllll!lll 2 w

CRCRCRCRCRCRCRCRCRCRCRCRC RCRC A
NN NN NN

NNVNNNNNNN NN NN

QOO NGNS

Full-size 1/0 Module

83.3mm
(3.28in) »

89mm
(3.5in) Lg

.

80mm
(3.15in)

System Depth

1-800-633-0405



1/0 Module Installation

/0 module installation DN-ASB-1
Terminator 1/O modules feature separate 0 /' z?ag;igtmountmg

terminal bases for easy installation.

To install I/O modules:

1. Slide the module into its terminal base
(until it clicks into position)

2. Hook upper DIN rail tabs over the top of
DIN rail, and press the assembly firmly onto
the DIN rail.

3. Slide the module along the DIN rail until it
engages with the adjacent module.

Great for mounting
in upper locations

Great for mounting
in lower locations

Optional angled support bracket
raises and filts the mounting rail for
easier access and wiring. Use with 35
mm DIN rail. See the Connection
Systems in this catalog for details.

T V)
Terminator 1/O

(el(e/(el{e (e (e e

[ TERMINATOR | o N
LIERNATD - ) ll!lll!l ll!!l!llll!l!!ll
Lif el

((((l((( ((({{1((({{11(({_
SiSeISS Y () )
B\‘B\‘\‘\‘\‘B

QOO0 ’

Removing I/0 modules :'/I(c;t-sw:plpable
is a snap modules

You can remove |/O
modules under power, but
exercise caution  while
doing so. Do not touch the
terminals with your hands or
any conductive material.
Always remove power when
possible.

Grip the locking handle, as shown, and pull gently to
eject the I/O module from its base. The module will slide
out for easy replacement. This procedure does not apply
to network interface modules or power supplies, which
have integral bases.

C

cocdcccoalllccddcccaccodaccoicccacccc

SiosisisioEavisisissvavssisce e fasdssses b GEd) GED) GED GED)
//////// /J—/J—////cceeec 00800808 0000NHNON OOSCERON0

SOOI QIR

www.automationdirect.com/fieldlO Universial Field I/O e8-13

Company
Info.

PLCs

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




e8-14

Power Supplies and Power Requirements

Power supplies

The Terminator I/O product line offers two
power supply options: AC or DC. The
power supplies are always positioned to
the left of the modules to which they
supply power. Consult the system configu-
ration examples and the power budgeting
example for more information on posi-
tioning power supplies.

Power supply
specifications

Power Supply

Specifications

Input Voltage Range|110/220 VAC |12/24VDC

50/60 Hz
50 VA

N/A
W

Input Frequency
Maximum Power

Max. Inrush Current |20 A 10A

Insulation

Besistance >10 MQ @ 500 VDC

1 min. @ 1500 VAC between
prlmarg, secondary and field
groun

5.25VDC

2000 mA max
(see current
option note
below)

5% max.

24VDC

300 mA max.
(see current
option note
below)

10% max.

Voltage Withstand

lVoltage 5.25VDC

5VDC

PWR 2000 mA max

Current Rating

5% max.
N/A

Ripple
lVoltage

24VpC

PWR NiA

Current Rating

Ripple N/A

Fuse |1 (primary), not replaceable

Note: 500 mA @ 24 VDC can be achieved by lowering
the 5VDC from 2000 mA to 1500 mA .

Universial Field I/0

Power requirements

Module 5VDC 24VDC | Module 5VDC 24VDC | Module 5VDC 24VDC

Calculating the power budget

To calculate the power budget, read the
available power (current rating) from the
Power Supply Specifications table and
subtract the power consumed by each
module to the right of the power supply.
Do not include modules to the right of an
additional power supply.

Adding additional
power supplies

Each power supply furnishes power only
to the network interface and 1/O modules
to its right. Inserting a second power
supply closes the power loop for the
power supply to the left, while also
powering the modules to its right. Perform
a power budget calculation for each
power supply in the system.

Interface Modules DC Output Modules Analog Input Modules
T1H-EBC 350 0 TIH-08TDS 200 0 TIF-08AD-1 |75 50*
TIH-EBC100 {300 0 T1K-08TD1 100 200 TIF-08AD-2 |75 50*
T1H-PBC 530 0 T1K-16TD1 200 400 TIF-16AD-1 |75 50*
T1K-DEVNETS  |250 45 T1K-08TD2-1  |200 0 TIF-16AD-2 |75 50*
T1K-RSSS 250 0 TIK-16TD2-1  |200 0 TIF-14THM |60 70*
T1K-MODBUS {300 0 AC Output Modules T1F-16RTD 150 0
DC Input Modules T1K-08TA 250 0 Analog Output Modules
TIK-08ND3 (35 0 T1K-16TA 450 0 TIF-08DA-1 |75 75
TIK-16ND3 |70 0 T1K-08TAS 300 0 TIF-08DA2 |75 75
AC Input Modules Relay Output Modules T1F-16DA-1 75 150*
TIK-08NA-1 (35 0 T1K-08TR 350 0 TIF-16DA2 |75 150"
TIK-16NA-1 |70 0 T1K-16TR 700 0 Combination Analog Modules
T1K-08TRS 400 0 T1F-8AD4DA-1 |75 60
Specialty Modules T1F-8AD4DA-2 |75 70
TIHCTRO 400 o * Use either infernal or external source
for 24VDC
* fL(J)srezii\t/rbeé internal or external source

Power Budget Example

Module svVpe 24vVDeC
T1K-01AC +2000 mA +300 mA
T1H-EBC -350 mA -0 mA
T1K-16ND3 -70 mA -0mA
T1K-16TD2 -200 mA -0mA
T1F-08AD-1 -75mA -50 mA
Remaining +1305 mA +250 mA

Accessories available for
Terminator I/O are listed in the
Terminator Field I/O section of the

Price List

This power supply powers the network interface module and  This power supply powers these three I/0

the next two 1/0 modules

modules

1-800-633-0405




Expansion /O Configurations

ExpanS|On Cables T1K-05CBL-LL <===> T1K-05CBL-RR <m===>
T1K-05CBL-LL-1* <=m-> T1K-05CBL-RR-1* <=->
T1K-10CBL <--> Left side to left side Right side to right side

T1K-10CBL-1* <--->
Right side to left side
expansion cable

expansion cable expansion cable

The T1K-05CBL-LL(-1) connects the left  The T1K-05CBL-RR(-1) connects the
side of an I/O base to the left side of the  right side of an I/O base to the right
The T1K-10CBL(-1) connects the right side ~ next I/O base. Only one TIK-O5CBL-LL  side of the next I/O base. A
of an 1/O base to the left side of the next  (-1) cable can be used per expansion ~ maximum of one T1K-O5CBL-RR(-1)
I/O base. A maximum of two  system and must be used with a  cable can be used per expansion
T1K-10CBL(-1) cables can be used per ~ T1K-05CBL-RR(-1) cable. This cable cannot ~ system. Note: When this cable is

expansion system. be connected to the left side of the network  Used, the expansion I/O assignments
interface base. are from right to left (reversed).

Cable length=05m \ s
Il.' """""" : i :ﬂ
1 1 bemmmmmmm—— *

*Note: The (-1) versions of the expansion cables pass 24 VDC through on an isolated wire. (All cables pass the 5 VDC base power.)
Any local expansion DC input module configured for “internal power” (current sourcing) must either have a power supply preceding
it on the same base or, have a (-1) version cable pass 24 VDC from a power supply on the preceeding base.

Using two T1K-10CBL expansion cables Using T1K-10CBL expansion cable
In the system below, power supplies can be used anywhere. and T1K-05CBL-RR expansion cable

Power supplies can be used anywhere in the first two bases,
but not in the last expansion base.

T1K-TOCBL(-1)

A | b/ /O Addressig J
poversphcanb VNI T
used on either base.

a T1K-05CBL-RA(-1).

\
¥ A power supply cannot be (
‘ used on a base that is T1K-05CBL-RR(-1)
o connected to a system by e See Note above
_>

e
Using T1K-05CBL-RR expansion cable Using T1K-05CBL-RR expansion cable
and T1K-05CBL-LL expansion cable Power supplies can be used anywhere in the first base, but not
Power supplies can be used anywhere in the first and third in the second base.

bases, but not in the second base.

Do not connect a
T1K-05CBL-LL(-1) fo
the left side of the
network interface base.

1/O Addressing ———3 H T1K-05CBL-RR(-1)

_ | See Note above

" T1K-05CBL-RR(-1)
See Note above

] A power supply cannot be
T1K-05CBL-LL “ \ ’ Y

used on a base that is

connected to a system by A power supply cannot be
a T1K-05CBL-RR(-1). used on a base that is
connected to a system hy

a T1K-05CBL-RR(-1).
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Field Device Wiring and Power Options

Terminal base
specifications

Terminator |/O terminal bases are available in
screw clamp and spring clamp versions for both
half-size and full-size modules. Hot stamp
silkscreen labeling is used for numbering I/O
points, commons, and all power terminals.

Terminal Base Specifications

Terminal Type |Screw type Spring clamp

Recommended |1.77-354 Ib-in A

Torque (02-04Nm)
Solid: Solid:
. 25-12 AWG 25-14 ANG
Wire Gauge |5, o Stranded:
26-12 AWG 26-14 AWG

Field device wiring options

Power your DC input devices from the
intfegrated 24 VDC power supply bus.
T1K-08ND3 and T1K-16ND3 DC input
modules include jumpers for selecting the
internal 24 VDC power supply available
for 2- and 3-wire field devices. Clearly
labeled triple stack terminals make it easy
to wire 2- and 3-wire devices ensuring
clean wiring with only one wire per
termination.

External user supplied 24 VDC power, or
auxiliary 24 VDC terminals from T1K-01AC,
can be easily applied directly to one end of
the ferminal rows and jumpered across each
base in the system.

This is a convenient solution for powering
analog /O and discrete DC output
devices whose modules do not have direct
access to the internal bussed 24 VDC. If
current consumption increases, simply add
additional TIK-01AC power supplies into
the system.

Hot-swap feature

The hot-swap feature allows Terminator
I/O modules to be replaced while system
power is on. Be careful not to touch the
terminals with your hands or other conduc-
tive material to avoid the risk of personal
injury or equipment damage. Always
remove power if it is equally convenient to
do so.

Universial Field I/0

T1K-08B <--->

2 and 3-wire DC input devices
using bussed 24 VDC power

T1K-08B-1 <--->

Use externally supplied 24 VDG
power or 24 VDG auxiliary power
from T1K-01AC

Note: Before hot-swapping analog or DC
output modules in a Terminator 1/O
system, make sure that each of the analog
and DC output module’s 24 VDC and 0
VDC base terminals are wired directly to
the external power supply individually. If
the external 24 VDC and 0 VDC is
jumpered from base to base in a daisy

Do not jumper modules together

to create a 24 VDC hus when

using the “hot swap” feature.
See Note helow.

chain fashion, and an analog or DC
output module is removed from its base,
the risk of disconnecting the external 24

VDC and 0 VDC to the subsequent 1/O
modules exists.

1-800-633-0405



Modbus RTU Slave

T1K-MODBUS <--->

Terminator I/O

T1K-MODBUS

The Terminator I/O Modbus network inter-
face module allows you to connect I/O as
a slave station on a Modbus RTU network.
The T1K-MODBUS can communicate with
any Modbus RTU network master using
high-level Modbus commands.

DirectLOGIC Modbus
communications

Some of our DirecttlOGIC PLCs can be
used as Modbus masters, directly through
a communication port on the CPU.
(Consult the PLC section of this catalog for
more information.)

Network configuration options

You can configure a simple point-to-point
network or create a multidrop network
using the RS-232, RS-422/485 HD-15
Modbus port. The TTK-MODBUS has two
rotary switches that can be set to designate
the module’s slave address. Set the rotary
switches to give each slave a unique
address in a range from 1-F7 hex (1-247
decimal). The TIK-MODBUS also has an
auxiliary RJ12 RS-232 serial port that can
be used to configure the Modbus port with
the TTK-MODBUS Setup Tool.

Asynchronous
communications

In most applications, the Modbus master polls the slaves individually
(TTK-MODBUS) to read/write each slave’s I/O. The communication between the
Modbus master and slave will often be asynchronous to the master CPU scan. For
this reason, applications should be limited to those that do not require the 1/O points
to update every master CPU scan.

Specifications

RS-232
Modbus  cable Lengths

Any PLC or PC
MODBUS RTU master

T1K-MODBUS
) slaves

15 m (50 ft.): 300, 600, 1200, 2400, 4800, 9600; 19.2 K, 38.4 K baud

Port and Baud Rates |gs.422/485

1000 m (3300 ft): 300, 600, 1200, 2400, 4800, 9600; 19.2 K,
38.4 K baud

Max. 1/0 Points per Controller

Discrete: inputs: 1024, outputs: 1024;
Analog: inputs: 64 channels, outputs: 64 channels

Recommended Cable Belden 9729 or equivalent (RS-422)
Terminal Type 15-pin female high-density (VGA style) D-sub connector

: RS-232; 9600/19200 baud; supports K-Sequence and ASCII
RJ12 Serial Port (Use to configure Modbus port using T1K-MODBUS setup tool)
Base Power Requirement 250 MA@ 5 VDC

www.automationdirect.com/fieldlO
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Ethernet Networking

T1H-EBC <---> T1H-EBC T1H-EBC100
T1H-EBC100 <>

The T1H-EBC(100) modules provide a
low-cost, high-performance Ethernet link T Unkeoon
between Terminator 1/O and your e

PC-based control or  WinPLC/
DL205/DL405  CPUs  using  the

H*-ERM module for remote 1/O.

These interface modules support industry
standard 10Base-T or 100Base-T commu-
nications.

Terminator I/O

# —— MODULE GOOD
# LINKIACTIVITY
* —— 100MBIT
# ERROR
# —— SERIAL TX
# SERIAL RX

RS-232

Supported protocols

The Terminator T1H-EBC supports
UDP/IP and IPX at 10 Mbps maximum.
The TI1H-EBC100 supports TCP/IP,
UDP/IP, IPX and Modbus TCP at 100 Mbps

maximum. N
ETHERNET PORT f //
Y.

10/100BASE-T
ETHERNET PORT

Network masters

/

7
Network masters include the DL205, /
DL405 DirectLOGIC PLCs and WinPLCs

using the Ethernet Remote Master module

) * Save money on your Terminator |/O ¢ Use off-the-shelf networking
(ERM), and RCS using PC-based control system when compared with components to connect fo your
soﬂwm"e that includes embedded Ethernet competitive /O existing network
VO drivers. ¢ Virtually unlimited number of I/O * Fast /O updates of <1 ms per base
T1H-EBC as H*-ERM slave points (up fo sixteen modules per * On-board serial port for operator
EBC system) panel or ASCII devices

When using a DirectlOGIC CPU with an
ERM module as the network master, the
T1H-EBC(100) slave will provide faster
analog I/O update times than a
DirectlOGIC CPU system with a

* Deterministic I/O updates on
dedicated networks

T1K-RSSS slave system. The ERM/EBC Specifications T1H-EBC T1H-EBC100
SYSf‘Tm CF %C”SO SUIOphO” a thEI:'}; £I|§;;£ Communications 10Base-T Ethernet 100Base-T Ethernet
Tt t -

analog /O count than  the Data Transfer Rate 10 Mops 10/100 Mops
remote |/O system.

. Link Distance 100 meters (328 ft.)
Inexpen_swedcal_)les and Ethernet Port RIS
connectin evices

9 Ethernet Protocols UDP/IP, IPX T P,\/,:EdgESPQQFJ PX
The Terminator EBC modules are made :
with industry standard RJ45 connections | Power Consumption 350 mA 300 mA
for easy networking. Off-the-shelf Ethernet Manufacturer Host Automation Products, L.L.C.
hubs and repeaters make configuring a RJ12 Serial Port' K-sequence, ASCII K-sequence, ASCII, Modbus RTU
network a breeze. 1At this time, the serial port is unavailable when these modules are used as slave devices to the H2-ERM or

. . H4-ERM modules.

No DIP-switch settings e

All addressing and setup features are config- :
urable through the software configuration Adding I/O modules

tool. All I/O data are passed into the EBC ~ The TTH-EBC(100) supports the full lineup
buffer and communicated as a block almost ~ of Terminator /O discrete and analog
instantaneously to the host device. modules.

68—18IUniversialFieldI/O 1-800-633-0405



Ethernet Networking

Off-the-shelf system solutions

You can purchase PC-based control
software to connect to our TTH-EBC(100)
Ethernet Base Controller. PC-based
control packages are equipped with
compatible 1/O device drivers, program
development tools, and run-time environ-
ments. See the PC-based Control section
of this catalog for a single-source
integrated PC-based control solution that
ships with everything you need to make
your PC into an industrial controller.

E-SW05-U Ethernet Switch

(See the Communications

Products section of this catalog
for details).

Vendor

Product

Web Address

AutomationDirect KEPDirect EBC 1/0 Server www.automationdirect.com
Phoenix Contact mﬂt :ﬂg Bg gt\llj?ilio www.phoenixcon.com/software
KEPWare KEPServerEX www.kepware.com
MDSI Open CNC www.mdsi2.com
Software developers
READ 1/O . .
For programmers developing custom drivers for our 1/O,
. we offer a free Ethernet Software Development Kit (SDK).
int HEIReadlO The software interface libraries are provided for WIN32,

(

HEIDevice *pDevice,
Byte *pBulffer,
WORD BuffSize

);

WRITING 1/O

int HEIWritelO
(

HEIDevice *pDevice,
BYTE *pData,

WORD SizeofData,
BYTE *pReturnData,
WORD *pSizeofReturnData

www.automationdirect.com/fieldlO

WINT16, and DOS operating systems. The source code is
available to developers under a non-disclosure agree-
ment. Visit the technical support link at our Web site for
more information.
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PROFIBUS™ Slave

T1H-PBC <>

@

TIH-PBC

PROFIBUS™ 1/0
system overview

If you are using a PROFIBUS™ controller
network, the Terminator I/O sub-system
will help further reduce the cost of your
overall application. The TTH-PBC module
allows the micro-modular Terminator 1/O
sub-system to be linked with a PROFIBUS
master controller. PROFIBUS is a control
bus that provides a common method to
connect automation equipment with
devices on a single network. This standard
communications media is referred to as
PROFIBUS and significantly reduces hard-
wiring costs. PROFIBUS provides specifi-
cations for information exchanged
between nodes, such as controller data
associated with low- level device and
configuration  parameters individually
related to system operations.

PROFIBUS allows 32 stations per segment.
Segments vary in length depending on the
desired transmission speed. The maximum
speed is achieved on a segment 100
meters (327 feet) in length. Our
PROFIBUS-DP Slave represents a single
station. Repeaters also count as stations
and are used to extend the network to
greater distances. Our PROFIBUS module
supports baud rates of 9.6 Kbaud to 12
Mbaud depending on the network length.

Universial Field I/0

Here’s how it works:
The T1H-PBC module is a PROFIBUS

slave, which can be plugged into the
network interface position of the
Terminator 1/O micro-modular family of
I/O bases. This module reports all the
identification data, diagnostic information,
and parameters that control the module
operation. The TTH-PBC module scans
and reports all discrete and analog 1/O
data to a PROFIBUS master. The exter-
nally-powered AC Terminator I/O base
units contain a 24 VDC power supply for
simple wiring of sensors and actuators into
the Terminator |/O modules, and for
controlling them with a PROFIBUS master.
Using our PROFIBUS I/O sub-system will
increase installation flexibility as well as
save on wiring costs. The T1H-PBC
module supports all Terminator discrete
and analog I/O modules.

The TIH-PBC also offers the following
features:

¢ Cost-effective: With a single network for
devices, hardwiring costs are reduced.

* Easy connectivity: Low-cost installation is
easy fo implement and maintain.

Diagnostics: The PROFIBUS slave offers

advanced  error  diagnostics  not
commonly available in traditional
systems.

High baud rates: Response time is 10
ms per device

e LED Indicators: These provide quick
indication of Terminator power and
operating mode.

Specifications

Module Type

PROFIBUS Network Interface Module

Max. Expansion

126 stations, 32 stations per segment, 9 repeaters in a row

Max. I/0 Points per Controller

244 Input Bytes (analog or discrete)
244 Output Bytes (analog or discrete)
as specified by the PROFIBUS DP Specification

Communications

RS-485 PROFIBUS, PROFIBUS-DP.
Baud rate selectable from 9.6 Kbaud to 12 Mbaud.

Module Connectors

PROFIBUS 9-pin D-shell, RJ-12 serial (for firmware update only)

Internal Power Consumption

530 mA maximum at 5 VDC (supplied by base power supply)

Operating Environment

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

Manufacturer

Host Automation Products, L.L.C.

Please Note:

1. Terminator /0 PROFIBUS slave network interface mod-

ule T1H-PBC is a PTO-certified PROFIBUS-compliant
slave 1/0 interface product.
See www.profibus.com for more information.

2 For use with Think & Do Software, we recommend the

SST PROFIBUS PCI Master Card, part number
5136-PFB-PCI. (AutomationDirect does not provide this
interface).

See www.mysst.com for more information.

1-800-633-0405



PROFIBUS Slave
Info.
Termnaton /o) PLCs
i Software
ll!!ll!ll!!ll!ll llllllll I
C-more &
CcCoCOCCOCCCCCCCCCC«( (((((((( COCCOCCC( other HMI
/// I i OOCOOGOOCEOONCON OOOOONN OOOOOOOON () AC Drives
/—/—/—/—// /—/—/—/—// D00 QNN AC Motors
\_///‘ — \—// \ \ \ \ \}L%M\\
Steppers/
Servos
Motor
Controls
Proximity
Sensors
Photo
Sensors
- Limit
Switches
Encoders
M ERb
. Max. T , bic
Segment E - e 0 | ¢ NEEEE » ERNI ERbIC Current
Length LGl Sensors
connectors
Feet |Meters Feet |Meters Horizontal entry (4064 25 Vertical for Pressure
S
96Kbps  |3278  [1000  |32786  |10000 cﬂ{e Wﬂtw cable PROFIBUS ensors
19.2 Kbps 3278 1000 32786 10000 > H— t k gi':&rs
93.75Kbps 3278 1000 32786 10000 _ NEIWOrks
1875Kops  |3278 1000 |32786  |10000 E Connectors are available for the i
S00Kops  |1311 1400 e a0 PROFIBUS Base Controller. They are
available in standard node and stan- Process
15Mbps  |655 200 657 2000 o) dard termination styles with vertical _
3Mbps 1327 |10 [3270 |1000 - cable entry for Terminator I/O. Timers
6 Mbps 327 100 3270 1000 " 35
Comm.
12 Mbps 327 100 3270 1000
all dimensions in mm .
Terminal
n Blp_cks&
Terminator 1/0 Modules Supported ERNI ERhbic Connectors Wiing
Contact A Contact B
Discrete Types  |Analog Types Power
8-point DC Input 8-channel Current Input ZZ% - Price |Description |Device Orait
8-point AC Input 8-channel Voltage Input FlitsE
16-point DC Input 8-channel Current Output Terminator I/0 Enclosures
16-point AC Input 8-channel Voltage Output PROFIBUS ;;)TEF;{BOCFI%U S s
8-point DC Output 16-channel Current Input 103658 < ﬁgﬁgmd standard ISA/ PCI
: P I i
8-point AC Output 16-channel Voltage Input \éert;cal ctl)nr[l)ectot;. C?)rrfw%ﬁer FIEMEES
-pin male D-su
16-point DC Output 16-channel Current Output I(\:/I;rzter/ Slave Appendix
16-point AC Output 16-channel Voltage Output Shield tied Part Index
8001 Bar Terminator |/0
-point Relay Output PROFIBLS T1H-PBC o
16-point Relay Output certed standard IaSnX/ PPRé)IFIBUS
103659 |<—> |termination Personal
vertical connector Computer
Recommended Cables 9-pin male D-sub Mastgr/Slave
Siemens 6XV1 830 0AH10 Card
Belden 3079A
www.automationdirect.com/fieldlO Universial Field I/O e8-21




DeviceNet™ Slave

T1K-DEVNETS <--->

Terminator 1/O

STATUS
Ms

NS ENABLE
.

OUTPUTS

DISABLE

X10
2 NODE
ADDRESS

DeviceNet™ I/O
system overview

If you are already using or planning to
implement o DeviceNet™ controller
network, our Terminator 1/O sub-system
will help further reduce the cost of your
overall application. We now offer the
T1K-DEVNETS (slave) module, which
allows our Terminator I/O sub-system to
be linked with a DeviceNet master
controller. DeviceNet is a low-cost control
network that provides a common method
to connect on a single network. This
advanced communications media and
software is referred to as DeviceNet and
significantly reduces hardwiring costs.
DeviceNet provides specifications for
information exchanged between nodes,
such as controller data associated with
low-level devices and configuration para-
meters individually related to system oper-
ations.

e8-22
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Here’s how it works:

The T1K-DEVNETS module is a DeviceNet
slave. This module maintains a database
with all the identification data, diagnostic
information, and parameters that control
the module operation. The T1K-DEVNETS
module scans and reports all discrete and
analog I/O data to a DeviceNet master.
The AC power supply provides a 24 VDC
output for simple wiring of sensors and
actuators into  the Terminator 1/O
modules. Using our Terminator 1/O
DeviceNet sub-system will increase instal-
lation flexibility as well as save on wiring
costs. The TTK-DEVNETS module supports
all Terminator I/O discrete and analog
I/O modules.

The T1K-DEVNETS
following features:

« Cost-effective: With a single network for
devices, hardwiring costs are reduced.

« Easy connectivity: Low-cost four wire
installation is easy to implement and
maintain.

« Innovative technology: Power is
integrated into the device wiring.

- Diagnostics: The module provides
advanced error diagnostics not commonly
available in traditional control systems.

- Highly dependable: Fast response for
demanding applications.

« LED indicators: Provide quick indication
of Terminator I/O power and operating
mode.

also offers the

General Specifications

DeviceNet Compatibility

Predefined Group 2 master/slave communications

Maximum Field Devices per Bus

64 (see table next page)

Maximum 1/0 Points per DEVNETS

1024 input bits (analog or discrete
1024 output bits (anal?\lg or discrete | o
as specified by DeviceNet Slave Polling Specification

Communication to Field Devices

Standard 4-wire shielded cable to cabinet connector,
molded 4-wire cable @ up to 500Kbps to field devices

Serial Port

RS232C, RJ12, Protocol support: K-sequence, ASCII

Module Connector

5-position removable terminal (European style)

Operating Temperature

010 55°C (32 to 131°F)

Storage Temperature

2010 70°C (-4 to 158°F)

Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted

Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA ICS3-304,Impulse noise Tms, 1000V

FCC class A, RFI (144Mhz, 430Mhz 10W, 10cm)

Connect our Terminator I/O

to your DeviceNet network.

Qo000 @ Qoooe @

1-800-633-0405



DeviceNet Slave

- N W s~ U

/_/_/_/_/ /// LALLL ///
\/ \/

User supplied

120 ohm resisor

i

NS ENABLE

.
OUTPUTS

DISABLE

—
7

o (=b

O %4441%4|O
|

T1K-DEVNETS

D00

ax i

IO OO CICECRCICRCRCRONCIC

OIS
com s

Recommended cable:
Belden 3085A, YR-29832

(or equivalent)

44441111

OO
ze con 7

Please Note:

1. For use with Think & Do Software, we

CIOCICRCRCRCIC

recommend the SST DeviceNet PCI Master
Card, part number 5136-DNP-PCI.
(AutomationDirect does not provide this
interface). See www.mysst.com for more

5 V. (black) information.
4 _CAN L (blue) | . Terminator I/0 DeviceNet slave network
3 Drain l DeviceNet cable interface module T1K-DEVNETS is an ODVA
2 CAN H (white) certified DeviceNet-compliant slave 1/0
1 V+(24V)(red) interface product. See www.odva.com for
more information.
Trunk Length Comm Speed Branch Length Devices

Feet Meters Baud Feet Meters Maximum

328 100 500 Kbps 20 6 64

820 250 250 Kbps 20 6 64

1,640 500 125 Kbps 20 6 64

For other DeviceNet specifications, compatible products and latest DeviceNet information, contact:

Open DeviceNet Vendor Association

Contact: Executive Director Katherine Voss

Phone: 734/975-8840 e Fax: 734/922-0027

Internet address: http.//www.odva.org

e-mail: odva@odva.org

ODVA, Inc. » 1099 Highland Drive, Suite A, Ann Arbor, MI. 48108

www.automationdirect.com/fieldlO Universial Field I/O
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DirectLOGIC Remote I/O Slave

T1K-RSSS <--->

Terminator I/O

DIAG ENABLE
.
LINK ouTPUTS

DISABLE

T1K-RSSS

A Terminator |/O system can connect to
DirectLOGIC PLCs using either of our
proprietary networking protocols. Most of
the DL205, DL305, and DL405 PLCs can
serve as a Remote I/O Master! when a

e8-24 I Universial Field I/O

communication master module (for
example, D2-RMSM) is added. The
remote 1/O protocols are also embedded
in the D2-250-1,D2-260, D3-350, and
D4-450 CPUs. On these CPUs, a
networking connection is available via one
of the built-in communication ports so you
don't have to add a communication
module.

Remote slave/Slice slave

The Terminator I/O T1K-RSSS network
interface module serves as a slave to any
of the DirectLOGIC PLCs that can act as a
remote  master (using the RM-NET
protocol) or slice master (using the
SM-NET protocol). The primary differences
between the protocols are the maximum
number of remote nodes that are
supported and the communication baud
rates. (See Specifications table on this

page.)
Easy, low-cost networking

Terminator /O systems can be daisy
chained up to a distance of 3,900 feet
from the local DirectLlOGIC PLC using a
recommended twisted pair communica-
tion cable. You can assign normal input
and output addresses to the remote points
by using a few simple lines of setup logic
in your RLL program. During operation,
the remote master polls the slaves
(TTK-RSSS) and sends the remote I/O status to
the PLC CPU.

Mixing systems

Terminator 1/O (T1K-RSSS) remote 1/O
systems can be mixed with DL205 and
DL405 remote 1/O systems within the
same channel as long as the same
protocol (RM-NET or SM-NET) is being
used.

Asynchronous communications

The communication between the remote
master and CPU is asynchronous to the
CPU scan. For this reason, remote /O
should be used in applications that do not
require the remote 1/O points to update
during every CPU scan.

"Consult the PLC section of this catalog for more
details.

Note: The T1K-RSSS does not support the
T1H-CTRIO High-Speed Counter I/0 module.

Specifications

1.2 km (3900 ft): 19.2 K or

RM-NET |35 4 baud
Cable
) 100 m (328 ) 614.4 Kbaud
Length: 300 m (984 f: 307.2 Kbaud

Baud Rate|sp1-NET |600 m (1968 fi): 153.6K baud
1,200 m (3900 f: 19.2 K or

38.4 Kbaud
Recommended Belden 9841 or equivalent
Cable (120 Ohm impedance, 12pF/ft)
Terminal Type tFe?ﬁwri_rﬁ)aOISition removable

D2-RMSM, D4-RM

D2-260 15-pin port
Remote |RM-NET |D2-250(-1) 15-pin port

171} D3-350 25-pin port

Masters D4-450 25-pin port
SM-NET |D2-RMSM
Number of Masters
per
PLC CPU Check PLC CPU remote
Max. Slave I/0 specifications
1/0 Points
per PLC CPU
Channel RM-NET |7 slave stations
Capacity SM-NET (31 slave stations
4 RJ12 9600 baud RS-232

ggf,',% SM-NET  |K-sequence (for DireciSOFT
P only programming or operator panel

ort connection only)
Base Power
Requirement 250 mA

1-800-633-0405



High-Speed Counter 1/O Module

HIgh-Speed
Counter 1/0
Module

T1H-CTRIO <--->

Overview

The High-Speed Counter 1/O (CTRIO)
module is designed fo accept high-speed
pulse-type input signals for counting or
timing applications and to provide high-
speed pulse-fype output signals for stepper
motor control, monitoring, alarm or other
discrete control functions. The CTRIO
module offers great flexibility for applica-
tions 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 fo incoming signals, so there is
no delay waiting for the PLC/Controller to
scan 1/O.

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

Configure 1/0 screen

e 1 | e 2] |

FW [
i,

m luin 1

EP

Cousea
huat i

=
iI Ei

Egic

Tt

] —

Tt

CTRIO features

The CTRIO modules offer the following
I/O features:
« Eight DC sink/source inputs, 9-30 VDC
- Four isolated sink/source DC outputs,
5-30 VDC, 1A per point
Inputs supported:
- Two quadrature encoder counters up to
100 kHz, or four single-channel coun-
ters up to 100 kHz using module termi-
nals Ch1A, Ch1B, Ch2A and Ch2B
- High-speed edge timers, dual edge
timers, pulse catch, count reset, count
inhibit, or count capture or home
search limits using module terminals
Ch1C, Ch1D, Ch2C or Ch2D

Outputs supported:

- Four independently configurable high-
speed discrete outputs or two channels
pulse output control (20 Hz-25 kHz per
channel or 50 kHz if only using one
channel)

- 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 set up
the module. CTRIO Workbench runs
under Windows 98/2000/XP and NT
4.0 SP5 or later.

CTRIO Workbench main configuration screen

42 CTRID Workbench

— Cusieeit PLC ~ Custent Module
Tope: Mame:
= Modude Mods:
T Ed... I [ :
Conn Lk e SRl
M I Max Scan Tim
Comm Seatus: Buocter vession
05 Vession:
SeectPLC |
‘Module Con
Instalied Modules | Config0... I
Chl.-"Fnl' Duad Counter Dut 071 P
Ste
Chl/Fr2
Ch/Fril Out 2 u
Resean mw’i Oul3 u
i~ Config Infarmation—;
13 VoM | jepus [ vaom Dispate |
FieeBlocks: [247 | | e Tabime | woiorcicriais e

—_— Use Configure 1/0 dialog to assign
the CTRIO input and output functions

www.automationdirect.com/fieldlO

Typical applications

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

« Pick-and-place or indexing functions
controlling a stepper drive

- Dynamic registration for web material
control

- Accurate frequency counting for speed
control with onboard scaling

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

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

« Functions for level or flow

Supported systems

Multiple  TTH-CTRIO modules can
reside in the same |/O system provided
that the base power budget is adequate.

PC-based Ethernet I/0
control systems

The T1H-CTRIO module can be used in
PC-based control systems using the

T1H-EBC(100) interface module.

PROFIBUS systems

The TTH-CTRIO module can be used in
Profibus systems using the T1H-PBC
slave interface module.

ERM to EBC systems

The T1H-CTRIO module is supported in
TI1H-EBC(100) slaves in  H*-ERM

systems.

Notes:

1. The T1H-CTRIO module is not supported when
using the T1K-RSSS, T1K-MODBUS, T1K-
DEVNETS contoller modules.

2. System functions are not available when
CTRIO is used in ERM/EBC expansion 1/0.

e8-25
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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

400 mA Max at +5V from Base Power SupPIy, Maximum of 6 Watts
(All'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, 1000 V among Input Channels and All Outputs

T1H-CTRIO Input Specifications T1H-CTRIO Output Specifications

4 pts, independently isolated, current sourcing or sinking

ts sink;
i 8 ptssinksource Outputs FET Outputs: open drain and source with floating gate drive
(MW/’,.Z'[Z'"’" Pulse 15 o Voltage Range 5VDC - 36 VDC
Maximum Voltage 36 VDC
Input Voltage Range | 9-30 VDC Output Clamp Voltage 60VOC
Maximum Voltage | 30VDC Maximum Load Current 10A
Ip”ﬁ:;;g'g’;ilage Zener Clamped at 33 VDG MaXl:mUm Load Voltage 36 VDC
. : Maximum Leakage 100 A
Rated Input Current |8 mA typical 12 mA maximum Current W
Minimum ON 90VDC Inrush Current 5 Afor 20 ms
Voltage ' OFF to ON Response Less than 3 isec
Maximum OFF 20VDC ON to OFF Response Less than 3 psec
Voltage '
T ON State V Drop =03V
Minimum ON 5.0 mA (9 VDC required to External Power Supply For loop power only, not required for internal module function*
Current guarantee ON state L
Waxi OFF Overcurrent Protection 15 A max
Al 20mA Thermal Shutdown Tjunction = 150°C
OFF 1o ON Response | Loss tan 3 s Overtemperature Reset Tjunction = 130°C
P - Duty Cycle Range 1% t0 9% in 1% increments (default = 50%)
ON to OFF Respansg | |ess than 3 ysec Configurable Presets a) Each output can be assigned one preset, or
a) single b) Each output can be assigned one table of presets, one table can contain max. 128
b) multiple presets, max. predefined tables = 255

* User supplied power source required for stepper drive configuration.

T1H-CTRIO Input Resources T1H-CTRIO Output Resources

Universial Field I/0

’ 4, (2 per 4 input channel grou Pulse output / Discrete outputs | Pulse outputs: 2 channels (2 outputs each channel) Discrete outputs: 4 pts.
c‘"”’ter/r"ner Up(IOQIOO kH? group) p / p p ( p ) p! p
Pulse outputs: pulse/direction or cw/cew; Profiles:Trapezoid, S-Curve,

1X, 2X, or 4X Quadrature, Up or Symmetrical S-Curve, Dynamic Position, Dynamic Velocity, Home Search,
Resource Down Counter, Edge Timer, Dual Hesourcel0nlions Velocity Mode, Run to Limit Mode and Run to Position Mode
Options Edge Timer, Input Pulse Catch, Rest, P Discrete outputs: 4 configurable for set, reset, pulse on, pulse off, toggle,

Inhibit, Capture reset count functions (assigned to respond to Timer/Counter input functions).
Ti R / Raw mode: Direct access to discrete output from user application program

ymef nange /| 4, bilion (32 bis); 1 psec iti illion (32 b s + sign bi

Resolution Target Position Range +2.1 billion (32 bits or 31 bits + sign bit)

+2.1 billion
Counter Range | ;' , o, viy

1-800-633-0405
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High-Speed Counter oo
i i PLCs
Status indicators -
Field 0
T1H-CTRIO LED Descriptions T1H-CTRIO- LED Diagnostic Definitions i
0K Module OK LED OK LED ER Description C-more &
ER User Program Error ON OFF |Allis well - RUN Mode il
1A-1D Ch1A - Ch1D Input Status ON ON Hardware Failure AC Drives
2A-2D Ch2A - Ch2D Input Status Blinking Blinking  |Boot Mode - Used for Field OS Upgrades Aot
CH1 Channel 1 Status Blinking OFF Program Mode o0
CH2 Channel 2 Status OFF Blinking  [Module Self-diagnostic Failure Power
Y0-Y3 Output Status OFF ON Module Error Due to Watchdog Timeout E
OFF OFF No Power to Module Steppers/
Servos
T1H-CTRIO LED Diagnostic Definition e
CH1 Blinks when Channel 1 Function 1 is counting or timing i3
CH2 Blinks when Channel 2 Function 1 is counting or timing Tl
Yo-Y3 Follow actual output state; ON = output is passing current Serses
Photo
. . Sensors
Installation and wiring
Limit
The TTH-CTRIO module has two independent input channels, each consisting of four optically isolated input points Swiches
(points TA-1D on common 1M and points 2A-2D on common 2M). The inputs can be wired fo either sink or source current.
The module has four optically isolated output points (points YO-Y3 on isolated commons C0O-C3, respectively). The outputs must Encoders
be wired so that positive current flows into the Cn terminal and then out of the Yn terminal (see the diagram below and the -
schematic on the following page). Sensors
The module is configured, using CTRIO Workbench, to accommodate the user’s application. The function of each input (counting, Pressure
timing, reset, etc.) and output (pulse output, discrete output, etc.) is defined in the configuration of the module. SR
Temp.
See the notes below for further details about power source considerations, circuit polarities, and field devices. SIIEEE
Pushbuttons/
Lights
Input / Output Channels
D000 |0|0|0|0|0|V|0|0|0|O Terminator [JO Process
1a[18]1c |1 | vo[vo [vi[v1i[2a]2B]2c |20 v2] 2] v3| v3 Relays
0] 0[0[0[0]0]0[0]0]0]0]0]a[0]0]o wemo Ol =
OK ERR CH1 CHz Comm.
Channel Commons T Taitilie]
Z12]1Z]I2)1212]1Z) 122122 2)(Z][2)1%)(%, J 3}%?:95&
| 1m|1m| 1m| co|co|c1|ct1|2m|2m|2m|2m| c2| c2| c3| c3 miB1CID Yovi zazBecad vevs |
o|o|ojofoojo|ojojojo|ojojo|o|o e Pover
E El
N ESISISISISININININISISISISINES) Circuit
User Bus Terminals (no internal connection to CTRIO) = 00000000000 006 Protection
®|®|®|®|®|®|®|®®|®|®|®|®|®|®|® Enclosures
[ USER BUS 1 BN USER BUS 2 =2 A A SASESISISANISASINISIVASISIS
I I I I I I I T
olofofofojojolafofofofofo]o]o]n =or— 0o b
Pneumatics
Notes:
Appendix
1. Inputs (1A, 1B, 1C, 1D and 2A, 2B, 2C, 2D) require user-provided 9-30 VDC power sources. Terminals 1M and 2M are the commons for
Ch 11 and Ch. 12 inputs. Maximum current consumption is 12 mA per input point. Part Index
2. Polarity of the input power sources can be reversed. Consideration must be given, however, to the polarity of the field device. Many
field devices are designed for only one polarity and can be damaged if power wiring is reversed.
3. Outputs have one polarity only and are powered by user-provided
5-36 VDC power sources. The maximum allowable current per output circuit is 1A.
4. User Bus 1 and User Bus 2 are independent 8-wire terminal buses. They can be used for additional power rail connections.
www.automationdirect.com/fieldlO Universial Field I/O e8-27




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 of the appendix in this catalog for
a complete explanation of sinking and
sourcing concepts.

NPN Field Device (sink)

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

Channel 2 terminals.

PNP Field Device (source)

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

hd This drawing illustrates wiring that is
‘ typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
| present at the corresponding
S+ Channel 2 terminals.
S L
[
S
[ e
[
Sensing Circuit ‘ 1A
[
| [
| ‘ Gz
| [
| [
e
R ™M |
[ \
The same circuitry is present at the
corresponding Channel 2 terminal.
e8-28 B Universial Field I/O

Pulse output schematic

+5t036 VDC "——

+5t036 VDC ———

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

CTRIO
Output

@Yn

Load

—
|
o

Load

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

CTRIO
Output

@Yn

Stepper/servo drive
wiring example

Input / Output Channels
ElREEEEERE R EEEEEEER
‘IA‘tE 1c‘1n‘vn Yo [v1 VI‘ZA 28 [2C [2D| V2 | V2| V3| V3
Step Amplifer
lolololglolgly TEOROGD) ...
36V I OPTO Power
OPTO Power %T;M Channel Commons * O oraw
e o PlEEE R RPEEEREEEEEEE )
| | 1m| 1M co‘ co|ct|ct ZM‘ZM‘ZM M cz‘ c2 c:‘ cs‘ ’7@ Direction ~ (or CCW)
Dwemou\mccm@——‘ 0/0/3[0/0]0 D‘D‘D DE‘DD‘E}
L 7 ‘

User Bus Terminals (no internal connection to CTRIO)

olo[o]o]olo]o]

ololo]o]o]o]eo]o

USER BUS 1

| | [——usErBUS2.

(ofofofofoTofofo

0[0]0]0j0j0]oj0
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High-Speed Counter

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

module and tfo scale signals fo desired engineering units. Workbench
also allows you fo perform various other functions, such as switching
between the CTRIO’s Program mode and Run mode, monitoring 1/O
status and functions, and diagnostic control of module functions. The
CTRIO Workbench utility ships with the CTRIO User Manual. You can
also download the latest version free at the Host Automation Products,
L.L.C. Web site: www.hosteng.com.

CTRIO Workbench main configuration screen

2 CTRID Workbench

[~ Custent PLE——— ~CurentModde——————— —Modul ik
Select modules from ModueMoce: (I
multiple networked PLCs | 32ue

Siean Time:

e MaxScanTme: | 473us
T1H-CTRIO
Booterversn: | 102 \
Dsveor [ 201 gaye and load configurations
Madule Configurati with Read/Write File feature
e Goko PROGRAM! Configure I/0 screen
hlFnl TQuad Courber 0w 071 | Pubse Dutpat Monikor 110
| Step / Direction e 1 | v 2] |
&1#&’7 i Tuesm 1
D-Z-FF,.1| out2 Unassigned Special @ - R L
FlacEar | T Updsle Fimiwais I
~ Coniig Infarmation— [raewy | i pre— s
(g || _ VoM | e[ v Oupus [ Ve CloarConiy_ |
FieeBlocks: | 247 | | Preset Tables. e R A
et Eae Detailed snap-shot of module | | e =
Fuize Profles status and configurations o e PiEwEe
| — r_ l
CTRIO Workbench diagnostics and monitoring (N
The Monitor 1/O dialog is accessible from the main Workbench dialog

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

Monitor 1/0 screen Scaling Wizard screen
oot £
10 Sty It Forni 1 na | Scaling Wizard - Rate Settings [x]
QI TallTaann] Tien ~ Unit Definition
Tt
1000 [ Rate Scaling Calculator
f— - . . . Counts / unit |
= 7 Monitor 1/0 dialog included —— - Enler 3 count value and sample
PRy for easy de-bug features i Sosle Difst 17
220 i e
22 R b Purin ok ] 1] renuw n a | Unit Time Base
f IJ IJ f  nillssconds Counts insample: [5000 =
€ seconds —
Endbs Oyl Bt Ol Endbs Dukas, Endb: Dkt (00 (il Sample Time: 1000 _,;T"S
P e E el
— - haurs ScaledValue [300
T
] - Calc Option:
Data Smoothing
e o ar Cootniervat |10 s [
ST o Ly SR
Dugrt A m —
Duprt Skl m —
I
et Cancel | <Back |[ Fnsh_|

LatEar Dk 10 Huam

www.automationdirect.com/fieldlO

CTRIO Workbench configure 1/0 setup

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

ported configurations.

CTRIO Workbench on-board scaling

Scaling raw signals to engineering units is accomplished

using the Scaling Wizard. The Scaling Wizard options are
different for the Counter functions as compared with the

Timer functions. “Position” and “Rate” scaling are avail-

able when you select a Counter function. “Interva

|II

scaling is available when you select a Timing function.

Universial Field I/0
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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 flexible 2-channel input and separate
2-channel output design, the CTRIO can satisfy both
high-speed counting, timing, pulse catch operations,
along with high speed discrete output or several profile
choices of pulse output operations. Not all combina-

High-speed counting

The CTRIO can be configured for counting functions for the
use of an encoder input, (up to two quadrature encoders per
module) with available connections for external reset and
inhibit signals. In a simple cut to length application as shown,
the encoder provides an input position reference for the mate-
rial to the module. The module's high speed outputs are wired
to the cutting device and to the clutch and/or braking device.
When the count from the encoder is equal to a pre-

tions of input functions and output functions are
possible within the resources of the module, but the
following examples are some of the most common
applications for the CTRIO. Check out these examples
and see how they relate to your high speed application
needs.

programmed setpoint within the module, the high speed
outputs are activated to stop and cut the material to a repeat-
able fixed length. Additionally, the clutch/brake signal can be
used for an inhibit signal to not accumulate counts while the
material is being cut.

High-speed timing High-speed cut-to-length application
The CTRIO can be configured for timing functions

based on both count or rate. Using a common configu-

ration of a proximity switch sensing the teeth on a gear,

the module is able to calculate the velocity of the gear Motor
based on the rate it receives its counts. This value can Interface
be scaled within the module to the engineering units
required for the application.

e
(4 -
.

Interface device with CTRIO module

Gearbox, clutch and ]
brake interface ? CTRIO hioh
. .. . . 1§
High-speed timing application = speed lmgpul
Interface device with CTRIO module
S~ .
Cutter interface

Cutter assembly

Material to be
cut to length

Using Configure I/0 screen to configure
CTRIO for high-speed counting

Conligure 10 []
Charrel 1 | huree 2] Ouguts |
Irguits Funchon 1
& 2| pe—

Pulre [Shep/Da]
Puire (O
Disceste on Ch1 Fnl

Dircaete on Ol Fal ﬂ

Pudia [3hepTe] ﬂ
Pudie

Disscast cn Chl Fril

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

I & Point-click selections of
e i AN hardwired connection for
| p— v 2] | £ oo Counting, Reset, and Inhibit

W e T
o — St Powerful edge timing functions -
s Tt [ clicking on the edge button cycles through o] e |
‘ the available edge timing functions =
| e ' o o
|Pubs: [Shaasi)
[t e [ty M
| e F_ E|
[Eke Tawr |Durdarun ChiFul
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High-Speed Counter

Pulse output operations

Using Edit Pulse Profile screen to select
Trapezoid pulse output profile

Edit Pulse Profile L =

Fie Number, [~ 1 Name: [JER]

Trapezoid | §.Luve | Symmeliical §-Curve | Dynamic Fositoning |

Total Puses:  [10000 Peok Frea —
Star Freg £l pp | T000H:
Postioning Freq [1000 iz | TotalTime
sec

EndFreq 20 Hz

accel Time
Accel Time 1000 e | 1000me
Diecel Time: 1000 ms | DecelTime

1001 me

Caleulate Prafie |

Profile Gtat-
b‘ﬁ Fill-in-the-blank parameters
allow precise tuning of the
pulse output profile

Cancel

Pulse output for stepper/servo control

The CTRIO module is capable of multiple configurations for pulse
output control, most often when connected to a stepper or servo
drive system. The module can deliver a pulse output signal up to a
maximum of 25 kHz on two channels with support for pulse-and-
direction or CW/CCW pulses. The available profile choices
include Trapezoid, S-Curve, Symmetrical S-Curve, Dynamic
Positioning, and Pulse to Limit. 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 info the CTRIO Workbench as "Total Pulses"
along with the Starting Frequency, Ending Frequency, and
Positioning Frequency (speed after acceleration). The Acceleration
and Deceleration parameters are entered in units of time, so no
ramp-distance calculations are required. After all parameters are
entered, a graphical representation of the configured profile is
shown automatically. Once the configuration has been down-
loaded to the module, all that is needed from the PLC CPU is the
Enable Output signal to begin a movement.

www.automationdirect.com/fieldlO

CTRIO pulse
output signals

Stepper or
servo drive

T ]|
Pt Irio
Hame: Pesk Freq — 1 ¥
1000 Hz U ‘_L‘.
Frofie Trpe: Teial Tins JHJ h
Tiapezod 1059 sec ¥, \‘
i \

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

-

Interface device with CTRIO module

Circular turn table

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 pro
file, i.e. for diminishing any initial “jerk” upon movement of
static products, boxes on conveyors, liquids in containers on
an indexer, printing registrations, etc.

- Dynamic Positioning for any run-to-a-specific-position
requirement, 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

Decel Time. f
1000 ms {

| \

Fils Husber: 1

Tetl Erines: m

Totnd Puiser {10000 AccolTmer [1000 ms DecelTme [1000 ma
Seafreg [0 Hr  Porfieq 100 Hr  EndFisg 40 Hz
Min Frea Change; |3 % Min Enary Time: [10 m

ur:l L;aulf

Bincks Llsnd: 18

Lalculabe Figie

Calculate Profile displays
graphical representation of

pulse output profile
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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

Proximity switch

SIUITIIEIRE
Proximity switch

SRR
Proximity switch

Encoder

e Liesm
[ - "_mam. 1]
1wt fridim ]

{0 s | ]

5|
e
M([WKEWI

E entorn -M-I:h
kT
v e

e 1w | ran
ke
TwdTors
—
|-, sorniton
Chvomicdiaig i
e
— Cuei T
Titie
e
Fobads, [ 1

Tobd Pk Boad Tiw: Dowd Tawe [0
sl [ He Py He  EmFey [ e

Stepper or
servo drive

Interface device with CTRIO module

[

High-Speed inputs and pulse output
combinations

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

able for the CTRIO.

Master Controller program CTRIO pulse output profile

<=L

RLL
Program|

IHIIL]

Mo

CTRIO high-speed input pulse train

e8-32 I Universial Field I/O

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 aftached to the lead screw on the movable
portion of the drill-head assembly. The CTRIO module output
pulse train to the drive allows the motor to spin the lead screw
making the drill move forward into the passing material. The
encoder monitors the speed and position of the drill-head. Prox
switches at each end act as limit switches ensuring the drill-head
will not over-travel. A home sensor is positioned in the middle of
the assembly, allowing the PLC to reset the count.

Note: Closed loop control for the CTRIO module
requires control program interaction to
close the loop. This makes the application
subject to the master controller scan.

1-800-633-0405



DC Input Modules

- <---> T
T1K-08ND3 Module Specifications T1K-08ND3
8-point 12/24VDC Inputs Per Module 8 (sink/source)
input m | . Ext. power: 2, isolated (4 pts. /com)
pu odule Commons, Non-isolated Int. power: 2, all 8 pts. internally connected
The 8-point DC module uses a  |gperating Voltage Range 12-24VDC
T1K-08B or T1K-08B-1 base, which is X
Input Voltage Range 10.8-26.4 VDC min./max.
purchased separately.
Peak Range 30VDC
Input Current (Typical) 4mA @12 VDC, 8.5mA @ 24 VDC
- S Input Impedance 28KQ
Terminator /O ON Voltage Level 100 VDC
OFF Voltage Level <20 VDC
Min. ON Current 4mA
Max. OFF Current 0.5mA

SESISESESESESEN]

ISESESESENESEN]

— 0

OFF to ON Response 2-8ms, Typ: 4ms
ON to OFF Response 2-8ms, Typ: 4ms
Base Power Required 35mA @ 5VDC

s Status Indicators Logic side
Weight 709

Note: When using external power, the module can be wired to either sink current or source current
regardless of the module’s sink/source jumper position. When using internal power, the sink/source
jumpers defermine the module’s configuration.

MODULE

External Power

Sink Module
External Power

SOURCE

:-H

O OO0 O0O0O0O0O0O0

MODULE

Source Module
External Power

SOURCE

(G} e]

OO0 000000

MODULE

SOURCE

[snc] oo

OO0 OO OO0 O|[EXT

Source Module
Internal Power

| Internal Module
Circuitry

NPN —
Field COM 24 vDC Internal
Device i

www.automationdirect.com/fieldlO

MODULE

SOURCE

Sink Module
Internal Power

1 FEREREREE
m 000000000
Vo

Internal Module
Circuitry

[ [

PNP —

Field COM ' 24 VDC Internal

Device I
Universial Field I/O
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DC Input Modules

T1K-16ND3 <--->

16-point, 12/24 VDC Module Specifications T1K-16ND3

inpUt module Ipuls Per o 1Eit(spl(r)]vi://esroLéjlrcies)oIated (4 pts. /com)
- . 4, pts. /com
The 16-point DC module uses a TTK-16B Commons, Non-isolated Int. power: 4, all 16 pts. internally connected
or TIK-16B-1 base, which is purchased Operating Voltage Range 12-24VDC
separately. Input Voltage Range 10.8-26.4VDC
Peak Range 30VDC
— — Input Current (Typical) 4mA@12VDC, 85mA@24VDC
Terminator /O Input Impedance 28KQ
@ ON Voltage Level >100 VDC
T1K=16 ND3 D M
OFF Voltage Level <20 VDC
’ II Min. ON Current 4mA
of 1| 2 3 4 g ¢ l 8| o 10| 11 19 13| 14| 15 Max_ aFF current 0.5mA
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
6000000000000 000H |OFFto ON Response 2-8ms, Typ: 4ms
Y YYYYYS ON to OFF Response 2-8ms, Typ: 4ms
SESISISISISISISISISISISISISISES) Base Power Required 70mA@5VDC
SIS ISISININISISISINISININY Status Indicators Logic side
=5 o Weight 160g

Note: When using external power, the module can be wired to either sink current or
source current regardless of the module’s sink/source jumper position. When using
internal power, the sink/source jumpers determine the module’s configuration.

External Power

Sink Module
MODULE External Power Sink BVGT T T
SOURCE| [© O ooooooooo/ o V1
Input
I I
Source Module o
A g
MODULE External Power Source : : C_OM
SOURCEmOOOOOOOOO/ L
12-24 VDC
00
MODULE Internal Power MODLLE
sovece) | R soce| o R
o lo lo o o 00 le
[sn] 0000000000 O|[ext mOOOOOOOOO
Source Module | Internal Module Sink Module Internal Module
Internal Power Circuitry Internal Power [ Circuitry
. - s
Field COM 24 vDC Internal jelc 24 VDC Internal

Device < - - - - - -~

............
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AC Input Modules

T1K-08NA-1
T1K-16NA-1

8-point and 16-point,
90-120 VAC input modules
The 8-point AC input module uses a

T1K-08B or T1K-08B-1 base, which is
purchased separately.

<-->
<-->

The 16-point AC input module uses a
TIK-16B or T1K-16B-1 base, which is
purchased separately.

4 N
Terminator O

t: T1K-08NA-1 z =
}o 1.2 3 4

0 123 456 7
C0Q0OOLOLO

[u]

U

EEESESISESESENSESES]
o A}
SESISESESESESEN]
= =
NESASESESESENEN]

0

— [
Terminater [fO

L J

T1K-16 NA-1

lo!zansala swnw‘

8 9 10 11 12 13 14 15
00000000

01 2 3 4 56 7
00000000
®®@®®®®®®®©®®®®®H
ISESISINISINISISISESISISISINISIN]
NSEINSININISINISINISISINISISISINN]

o7 o

=

Specifications T1K-08NA-1 T1K-16NA-1
Inputs Per Module 8 16
Commons per Module 2, 4 pts. fcom (isolated) 4, 4 pts. /oom (isolated)
Input Voltage Range 80-132 VAC, 47-63 Hz
Operating Voltage Range |90-120 VAC, 47-63 Hz
8 mA @ 100 VAC (50 Hz) 8 mA @ 100 VAC (50 Hz)
mucmen EREEIEL  EmewEL
15mA @ 132 VAC (60 Hz) 15mA @ 132 VAC (60 Hz)
Input Impedance 14KQ @50 Hz, 12 KQ @ 60 Hz
ON Current/Voltage >6mA @75 VAC
OFF Current/Voltage <2mA @ 20 VAC
OFF to ON Response <40 ms
ON to OFF Response <40ms
Base Power Required |35 mA@5VDC ‘70 mA @5 VDC
Status Indicators Logic side
Weight 70q \120 g

Equivalent Input Circuit

www.automationdirect.com/fieldlO
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DC Output Modules

T1K-08TD1
T1K-16TD1

<--->
<--->

8-point and 16-point, current
sinking DC output modules

The 8-point DC module

uses a

T1K-08B or T1K-08B-1 base, which is

purchased separately.

The 16-point DC module

uses a

T1K-16B or T1K-16B-1 base, which is

purchased separately.

—

Terminator /O

SENISENENESENEN]

— 0O

[u]

Qo
Q-
QN
© |
[@FN
Qo
Q o
O~
[

Terminator [fO

L)

T1K-16 TD1

Okl

2V FUT U3
OO0 ©0

FU2  Fu4

)o!zaAsalaswﬂ

RE|

|

10 11 12 13 14 15

001 23 456 78 9
0000000000000 O000[]
L] El
NESINSINININSINISININISINISASININ

e8-36
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Specifications T1K-08TD1 T1K-16TD1
Outputs per Module 8 (sink) 16 (sink)
Commons per Module 2 internally connected 4 internally connected
Operating Voltage Range  |6-27 VDC min./max.
Output Voltage Range 5-30 VDC min. / max.
Peak Voltage 50 VDC
Max. Output Current 1A/ pt., 4A / common
Max. Leakage Current 15 uA @30 VDC
ON Voltage Drop 03VDC @ 1.0A
Max. Inrush Current 2A for 100 ms
OFF to ON Response <10ps
ON to OFF Response <60 s
Base Power Required 100 mA @5 VDC 200mA@5VDC
External Power Required  |200 mA max. @ 20-28 VDC 400 mA max. @ 20-28 VDC
Status Indicators Logic side
. 24V ON = low external power
N T R R
Fuses (User Replaceable) | 4
T1K-FUSE-1 (63 A, 250V / common) NQ3-6.3 SOC Corp.
Weight 859 140 ¢
Equivalent Output Gircuit
R Internal Module Circuy
Sink Module Optical Isolator

External Power

Other Circuits
T1K-16TD1
Points Derating Chart
16 0.4A
Nosa
12 —
8 0.75A
4 — 1.0A
0 T T T T T
0 10 20 30 40 50 55°C
32 50 68 8 104 122131°F

T1K-08TD1
Points Derating Chart
8 \ 0.5A
6 0.75A
4 — \ 1.0A
2 —
0 | | | | |
0 10 20 30 40 50 55C
32 50 68 8 104 122131°F

Ambient Temperature (°C/°F)

Ambient Temperature (°C/°F)
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DC Output Modules

T1K-08TD2-1 <--->
T1K-16TD2-1 <--->
8-point and 16-point, 12/24 VDC
current sourcing

DC output module

The 8-point DC module uses a T1K-08B or
T1K-08B-1 base, which is purchased sepa-
rately.

The 16-point DC module uses a
T1K-16B or T1K-16B-1 base, which is
purchased separately.

N
Terminator /O

T1K-08TD2-1 z

FU1

U

o 1.2 3 4

U]

=

01 2
© 00
SESEN

NESISESESESESEN]
NESESESESESESEN]

— O

— —
Terminator [/O
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T1K-16TD2-1
FUT FU3

000 ©0

FU2  FU4
lw!zaAssle 9|DH|21

01 23 456 78 91011 12131415
0000000000 OO0OO0OO

] El
ISESISINSININISINISISISISININININY
U U UUUUUUUY U U U

A4 T -
ISISININEISINININININININISENINES
SINININISININSININISININISENINES)

=5~ o

Specifications T1K-08TD2-1 T1K-16TD2-1
Outputs per Module 8 (source) 16 (source)
Commons per Module |2 internally connected 4 internally connected
Output Voltage Range ~ |10.8-26.4VDC
Operating Voltage Range |12-24\DC
Peak Voltage 50 VDC
Max. Output Current 1A/ pt., 4A/ common &éj@%i it oaron
Max. Leakage Current |15 A @ 26.4VDC
ON Voltage Drop 1.2VDC@1.0A
Max. Inrush Current 2A for 100 ms
OFF to ON Response <10ps
ON to OFF Response <05ms
Base Power Required 100 mA @5 VDC 200mA@5VDC
Status Indicators Logic side
iaatonstEDs)  PRov-bsetszoan  CREEENEEL IR

Fuses (User Replaceable)
T1K-FUSE-1

2 qty., (6.3 A, 250 VV / common)
NQ3-6.3 SOC Corp.

4 qty., (6.3 A, 250 V / common)
NQ3-6.3 SOC Corp.

Weight

100g

140g

Equivalent Output Circuit

Source Module
External Power

——

To LED

Other Circuits

T1K-08TD2-1 T1K-16TD2-1
Points Derating Chart Points Derating Chart
8 0.75A 16 0.5A
— 0.75A
6 1.0A 12 —
4 | 8 1.0A
| l
2 pu—
N 0 T T T T T
0 T T T T T 0 10 20 30 40 50 55°C
0 10 20 30 40 50 55°C 32 50 68 8 104 122 131°F
32 50 68 86 104 122 131°F Ambient Temperature (°C/°F)
Ambient Temperature (°C/°F)
Universial Field /0 M e8-37
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DC Output Modules

T1H-08TDS <--->

8-point isolated DC output
module with electronic over
current protection

The 8-point DC module uses a TTK-16B or

T1K-16B-1 base, which is purchased sepa-
rately.

— —
Terminator [fO

L

T1H-08TDS

Ol
QLU L

0 1 2 3 4 5 6 7
0D000O0DODO0DOO0O0OOO0O00O0 [

I5 g
NININISISISINISISISISISISINISINY
== INSENINISININININIVESISISISEININENY
SENINSININISISEISISISINISINININN

o~ =0~

Sinking (Low Side Switching)

Module Specifications T1H-08TDS

Outputs Per Module 8 (isolated, sink/source)
Commons 8 (isolated)
Operating Voltage Range 5-36 VDC

Max. Voltage 36 VDC

Output Clamp Voltage 40VDC

Max. Load Current

2A per point, 16 A per module

Electronic Over Current Protection

Output trips at 6A min., 12 A max.

Max. Load Voltage

36 VDC

Max. Leakage Current 75 A

Max. ON State Voltage Drop 03Vat2A 0.15Vat1A

Inrush Current 5A for 20 ms

OFF to ON Response <3 pisee

ON TO OFF Response <100 psec

Base Power Required 200 mA

External Power Required None (Qutput FET gates driven internally)
Thermal Shutdown Between Tjunction = 302-374°F (150-190°C)
Overtemperature Reset Thermal shutdown temp. minus 5°F (15°C)
Status Indicators Logic side

Weight 9364

Equivalent OQutput Circuit

Internal Module Circuitry

COM

LL ] M \:‘
L{ - . \
OouT !
5-36 VDC ;
\Y%
T1K-08TDS
; Derating Chart
Points
2A
8
6 —_—
4 —
5>
0 T T T T T
0 10 20 30 40 50 55°C
32 50 68 86 104 122 13TF

Ambient Temperature (°C/°F)

e8-38 I Universial Field I/O

Opto Isolator

Sourcing (High Side Switching)

Internal Module Circuitry

Isolated
DC P/S

A

Isolated
DC P/S

5-36 VDC
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AC Output Modules

T1K-08TA
T1K-16TA

8-point and 16-point,
AC output modules

<--->
<--->

The 8-point AC module uses a T1K-08B
or T1K-08B-1 base, which is purchased

separately.

The 16-point AC module

purchased separately.

[ —

Terminator /O

uses
T1K-16B or T1K-16B-1 base, which is

Specifications T1K-08TA T1K-16TA
Outputs per Module 8 16
Commons per Module 2 (4 pts. / common) isolated 4 (4 pts. / common) isolated
Operating Voltage Range |17-240 VAC (47-63Hz) min./max.
Output Voltage Range 15-264 VAC (47-63Hz) min./max.
Max. Load Current 1A/ pt., 4A / common (subject to derating)
ON Voltage Drop 15VAC @ >50 mA, 4.0 VAC @ <50 mA
o Max. Leakage Current |4 mA @ 264 VAC
Max. Inrush Current 10 Afor 10 ms
Min. Load 10 mA
OFF to ON Response <1ms
ON to OFF Response <1ms+1/2 cycle
Base Power Required 250 MA @5 VDC 450 MA@ 5 VDC
Status Indicators Logic side
Error Status FU1 ON = fuse 1 blown FU1/FU2 ON =fuse 1 or 2 blown
Indications(LEDs ) FU2 ON = fuse 2 blown FU3/FU4 ON = fuse 3 or 4 blown
Fuses (User Replaceable) |2, (10 A, 250V / common) 4,(10A, 250 V / common)
T1K-FUSE-1 5 x 20 mm type 5 x 20 mm type
Weight 140 g 190 g
Equivalent Output Circuit
" IntemalModule Circuty
Output Y

il
Bl
Bl
>
z%

U

ToLED !
Opt{cél isélétor !
17-240 VAC COM '
e
T1K-08TA
Points Derating Chart DT1 K-1 %EA
. 0.5A Points erating Chart
B \ 16 0.5A
6 — 0.75A i 0358
4 — 1.0A s 7ﬂ 1.0A
2 — 4 —
0 T T T T T 0 T T T T
0 10 20 30 40 50 55°C
302 ;8 gg gg 14004 15202 15;1% %2 50 68 86 104 122 131°F
Ambient Temperature (°C/°F) Ambient Temperature (°C/°F)
Universial Field /0 | €e8-39
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AC Output Modules

T1K-08TAS

8-point, 17/240 VAC
isolated output module

<--->

The 8-point AC module uses a T1K-16B or
T1K-16B-1 base, which is purchased sepa-

rately.

Terminator [fO

T1K- 08TAS

FUT  FUS  FU5 FU7

© © 0 ©

FU2 FU4  FUB FUS

2 o=
€]
o2
O
@\1

rt©
L]

e8-40 I Universial Field I/O

T1K-08TAS Output Specification

Outputs per Module 8

Commons per Module 8, (1 pt /common) isolated
Operating Voltage Range 17-240 VAC (47-63Hz)

Output Voltage Range 15-264 VAC (47-63Hz)

Max. Load Current 2A / pt. 6A/common (subject to derating)
ON Voltage Drop 15VAC @ >50 mA, 4.0 VAC @ <50 mA
Max. Leakage Current 4mA @ 264 VAC

Max. Inrush Current 10 Afor 10 ms

Min. Load 10 mA

OFF to ON Response <ims

ON to OFF Response <1 ms+1/2 cycle

Base Power Required 300mA@5VDC

Status Indicators Logic Side

FU1/FU2 ON = fuse 1 or 2 blown
FU3/FU4 ON = fuse 3 or 4 blown
FU5/FUG ON = fuse 5 or 6 blown
FU7/FU8 ON = fuse 7 or 8 blown

8, (10 A, 250V / common), 1 pt. / fuse

Error Status Indications(LEDS)

Fuses (User Replaceable)

T1K-FUSE-3 NQ3-10 SOC Corp.
Weight 190 g
Equivalent Output Circuit
' IntemalModule Circuty
Outlput pal

To LED

,,,,,,,

Optical Isolator !

17-240 VAC COM
T1K-08TAS

Points Derating Chart
8 1.0A
6
4 - % 15A
2 —| 2.0A
0 T T T T T

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

Ambient Temperature (°C/°F)
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Relay Output Modules

T1K-08TR
T1K-16TR

8-point and 16-point,
relay output modules

<--->
<--->

The 8-point relay output module uses a
T1K-08B or T1K-08B-1 base, which is
purchased separately.

The 16-point Relay output module uses a
TIK-16B or T1K-16B-1 base, which is
purchased separately.

—

Terminater [/O
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Specifications T1K-08TR T1K-16TR
Outputs per Module 8 normally open 16 normally open
Isolated Commons 2 (4 pts. / common) isolated 4 (4 pts. / common) isolated
Operating Voltage Range |6-240 VAC (47-63)Hz, 6-27 VDC
Output Voltage Range 2 25% VAC (47-63r2)

5-30 VDC min./max.

Max. Load Current

2A /pt., 8A / common

2A /pt., 6A / common (subject to derating)

Max. Leakage Current

0.1 mA @ 264 VAC

Max. Inrush Current

6A for 10 mS / pt.;; 20 A for 10 mS / com.

Min. Load 5mA@5VDC

OFF to ON Response <15ms

ON to OFF Response <10ms

Base Power Required 350 A @5 VDC 700mA@5VDC

Status Indicators Logic side

Error Status FU1 ON =fuse 1 blown FU1/FU2 ON =fuse 1 or 2 blown
Indications(LEDs ) FU2 ON = fuse 2 blown FU3/FU4 ON = fuse 3 or 4 blown

Fuses (User Replaceable)
T1K-FUSE-1

2, (10 A, 250V / common)
5 x 20 mm type

4,(10 A, 250 V / common)
5x 20 mm type

Weight

1104¢

200 g

Typical Relay Life (Operations)

Load Current

Voltage and Load Type 1 2

24 VDC Resistive 500K 250K
24 VDC Solenoid 100K 50K
110 VAC Resistive 500K 250K
110 VAC Solenaid 200K 100K
220 VAC Resistive 350K 200K
220 VAC Solenaid 100K 50 K

Equivalent Output Circuit

Internal Module Circuitry

1
1
1
1
Output +V :
Lj—* ;
' |
1 - - 1
: To LED :
Acordd . 10A !
Supply 0 |
COM '
6-27 VDC '
6-240VAC "~~~ """ """ """ -"foommmmmmmmmm®
T1K-08TR T1K-16TR
Points Derating Chart Points Derating Chart
8 1.5A 16 1.0A
— 1.5A
6 2.0A 12
4 _ 8 — 2.0A
2 — 47
o 0 T T T 1
T T T T | 0 10 20 30 40 50 55°C
0 1020 30 40 50 55°C 32 50 68 8 104 122131°F
32 50 68 86 104 122 131°F Ambient Temperature (°C/°F)
Ambient Temperature (°C/°F)
Universial Field /0 |l e8—-41
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Relay Output Modules
TIKOBTRS <>

oy Outputs per Module 8 normally open
8-point, isolated - St o T
relay output module ammtfns , 1pt. / common (isolated)
Operating Voltage Range 6-240 VAC (47-63 Hz), 6-27 VDG
The 8—poinf re|oy output module uses a 5-264 VAC (47-63 Hz)
TIK-16B or TIK-16B-1 base, which is |Output Voltage Range 530 VDC min/max.
purchased separately. Max. Load Current 7A/ pt. (subject o derating)
Max. Leakage Current 0.1 mA @ 264 VAC
Max. Inrush Current 8Afor 10 ms
— 1 5
p ! 5mA@5VDC
W Terminater /O L, UGED m
N OFF to ON Response <15ms
Tk O8TRS @ Ej ON to OFF Response <10ms
Rz R R e Base Power Required 400mA@5VDC
’ L L l JoL J Status Indicators Logic side
R R FU1/FU2 ON =fuse 1 or 2 blown
5 5l Error Status Indications(LEDS) Fﬂgﬁﬂg 8“ jﬂgg g o g B:m
SEISISISISISISESISESISTSISE SIS -
FU7/FU8 ON = fuse 7 or 8 blown
== BESISISISISISISISNININISISISISIS Fuses (User Replaceable) 8, (10 A, 250 V / common), 1 pt. / fuse
[SESISISISISISISISISISISISTSISTS] T1K-FUSE-3 NQ3-10 SOC Corp.
=05 SO Weight 185

Load Current

Voltage and Load Type 1 2 5A 7A
24 VDC Resistive 1000 K 500 K 200K 100K
24 VDC Solenoid 300K 100 K seenofe | Sseenote
110 VAC Resistive 1000 K 500 K 200K 100K
110 VAC Solenoid 300K 100K seenote | seenote
220 VAC Resistive 500K 250K 125K 60 K
220 VAC Solenoid 300K 100K seenote | seenote

Note: Solenoid (inductive) loads >2A cannot be used.

Equivalent Output Gircuit
TIK-08TRS e,
Points Derating Chart X Internal Module Circuitry
A l

5A

6 Output +V
. 6A \ o

7A

To LED

0 T T T T T
0 10 20 30 40 50 55°C

AC or DC 10A

32 50 68 86 104 122 131°F Supply v
Ambient Temperature (°C/°F) COM
6-27 VDC
6-240VAC """ """ " """ °TTTToo oo o mmmme
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Analog Current Input Module
Info.
PLCs
T1F-08AD-1 <--> T1F-08AD-1 Analog Input Specification
Field 1/0
Number of Channels 8, single-ended (1 common
8-channel s : ( ) —
- -20t0 20 mA, 0-20 mA, 4-20 mA
analog current input module nput Ranges
) Resolution 14 bit (13 bit plus sign bit) B
The 8-channel current input module uses 7 R 3db @500 Hz 20 dydocad other HMI
a T1K-08B or T1K-08B-1 base, which is [LT¢qUENCY Fiesponse - eeade
purchased separately. Input Resistance 200 FOES
Absolute Max. Ratings 8V max. input AC Motors
: . Normal mode: 5 ms per channel (default);
— Conversion Time Fast mode*; 0.5 ms per channel $°Wef ,
Terminator [/O Linearity Error +2 counts max.
Steppers/
L J( ) _ e Normal mode: + 1 count (default); Servos
— =i Input Stability Fast mode™: + 5 counts
Full Scale Error (Offset Error Not Included) 16 counts max. e
} o 4.4 4 4 m Offset Error 2 counts max.
01234567 Proximity
0060000006 Max. Full Scale Inaccuracy (% of full scale); 0.18% @ 25°C Sensors
4 All errors included 0.36% @ 60°C
R IESESISEISESESESES] Photo
RTINS Master Update Rate 8 channels per scan max. Sensors
= = : : 256 discrete pts. or 8 Dwords (32-bit words) -
SESISISIISITY Input Points Required (Network interface dependent) Lt
@Q—J Base Power Required 75mA @5 VDC
External Module Power Required 21.6-26.4 VDG, 50 A, class 2 SiEwE
Recommended Fuse 0.032 A, Series 217 Fast Acting Current
Sensors
Weight 136 ¢
* Fast mode is supported in module hardware version B or later. E;e,fss;;e
Fast mode is only supported when using the analog module
with the T1H-EBC(100) or T1H-PBC Interface module. Temp.
Sensors
Equivalent Input Circuit
Pyshbuttons/
Transmitter Supply Module Supply Lights
18-30 VDC 24\/DC
00 I Process
See NOTE 1 Internal Module Circuitry Relays/
+ > Timers
Input g
3-Wire M_/ ® a
Current Fuse X g AtoD Comm.
Transmitter + . 250 ohms g Converter
X ‘ i Terminal
Py Blocks &
COM - # Wiring
Power
Circuit
Protection
NOTES:
1: Shields should be grounded at the signal source. Enclosures
2: More than one external power supply can be used, provided all the power supply
commons are connected. ek
3: A Series 217, 0.032A fast-acting fuse is recommended for 4-20 mA current loops. EETEE
4: If the power supply common of an external power supply is not connected to
the OV terminal on the module, then the output of the external transmitter must Appendix
be isolated. To avoid "ground loop" errors, recommended
4-20 mA transmitter types are: Part Index
- For 2 or 3 wire connections: Isolation between the input supply signal and the power supply.
- For 4 wire connections: Isolation between the input supply signal, the power supply and the
4-20mA output.
www.automationdirect.com/fieldlO Universial Field I/O e8-43




Analog Voltage Input Module
TIF-08AD-2 <>

Channels Per Module 8 single-ended (1 common)
8-cr;annell . dul Input Ranges 0-5V,0-10V, = 5V, = 10V
analog voltage input module Resolution 14 bit (13 bit plus sign bit)
The 8-channel voltage input module uses | Frequency Respanse 3 db @500 Hz, 20 db/decade
a T1K-08B or T1K-08B-1 base, which is ; -

Input Resistance 200 KQ min.

purchased separately.

Absolute Max. Ratings Egg'tv?{omfftg? [T
- Conversio Time ol s S o

Terminater (/O Linearity Error +2 count max.

e Ol iput staby o e &
Calibration Full Scale Error 8 counts max.

}0" L2444 d j Calibration Offset Error 2 counts max.

000000001 Max. Full Scale Inaccuracy (% of full scale); All errors  |0.08% @ 25°C

Fooossoss Y included 0.26% @ 60°C
RREESESESES Master Update Rate 8 channels per scan max.
Input Points Required e 0 D 2 W)

L\ O H Base Power Required 75mA@5VDC

External Module Power Required 21.6-26.4 VDC, 50 mA, class 2
Weight 136 ¢

* Fast mode is supported in module hardware version B or later.
Fast mode is only supported when using the analog module
with the T1H-EBC(100) or T1H-PBC Interface module.

Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC 24VDC
+ q_‘ ,,,,,,,,,,,,,,,,,,,,,,,
See NOTE1 < : Internal Module Circuitry

My — z

- D

3-Wire 3

Voltage - (5’) Ato D
Transmitter + F Converter
NOTES:

1: Shields should be grounded at the signal source.
2: Unused inputs should be connected to common (0 VDC).
3: More than one external power supply can be used, provided all the power supply commons are connected.

e€8-44 B Universial Field /O 1-800-633-0405



Analog Current Input Module

T1F-16AD-1

16-channel
analog current input module

<>

The 16-channel current input module uses
a T1K-16B or T1K-16B-1 base, which is
purchased separately.

T1F-16AD-1 Analog Input Specification

Number of Channels 16, single ended (1 common)
Input Ranges -20to 20 mA, 0-20 mA, 4-20 mA
Resolution 14 bit (13 bit plus sign bit)
Frequency Response -3 db @ 500 Hz, -20 db/decade
Input Resistance 250 Q

Absolute Max. Ratings 8V max. input

Conversion Time

5 ms per channel

o j— Linearity Error + 2 counts max.
Terminator (/O Input Stability +1 count
L_J Full Scale Error
T1F=16AD=1 .
0 U2 |(offset Error not included) 16 counts max.
Offset Error 2 counts max.
) dldd J S J ‘ Max. Full Scale Inaccuracy (% of full scale). 0.18% @25°C
2 12345975902 All errors included 0.36% @ 60°C
HO 0000009999 oo ©a Master Update Rate 16 channels per scan max.
EESASIVISINININENIVIVISIVIVISISAY : . 512 discrete pts. or 16 Dwords (32-bit
000000000000 S| Input Points Required words)(network interface dependent)
RN ST Y Base Power Required 75mA@5VDC
L@g' =57 External Module Power Required 216-26.4 VDC, 50 A, class 2
Recommended Fuse 0.032 A, Series 217 fast acting
Weight 168 g
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC 24 VDC

See NOTE1 <

Internal Module Circuitry

AtoD
Converter

yoymg Bojeuy

. V2-v3
A Iy S—
- ) :
3-Wire M *
Current Fuse T
Transmitter * ' ‘ 250 ohms
o ¢
COM -
NOTES:

1: Shields should be grounded at the signal source.

2: More than one external power supply can be used, provided all the power supply commons are connected.

3: A Series 217, 0.032 A fast-acting fuse is recommended for 4-20 mA current loops.

4: If the power supply common of an external power supply is not connected to the 0V terminal on the module,
then the output of the external transmitter must be isolated. To avoid "ground loop" errors, recommended
4-20 mA transmitter types are:
- For 2 or 3 wire connections: Isolation between the input supply signal and the power supply.
- For 4 wire connections: Isolation between the input supply signal, the power supply and the

4-20 mA output.

www.automationdirect.com/fieldlO
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Analog Voltage Input Module

T1F-16AD-2 <-->

16-channel
analog voltage input module

The 16-channel voltage input module uses

a TIK-16B or T1K-16B-1 base, which
purchased separately.

is

Number of Channels 16, single ended (1 common)
Input Ranges 0-5V,0-10V. £5V, 10V
Resolution 14 bit (13 bit plus sign bit)
Frequency Response -3 db @ 500 Hz, -20 db/decade
Input Resistance 200 KQ min.

Absolute Max. Ratings Egﬁlt\,‘z{r"nfftgf S

Conversion Time

5ms per channel

[ — Linearity Error +2 count max.
Terminator (/O Input Stability +1 count
TIF-16AD-2 LJ @ ohb Calibration Full Scale Error 8 counts max.
Calibration Offset Error 2 counts max.
) I Max. Full Scale Inaccuracy (% of full scale). 0.08% @ 25°C
ol hod o o d o ool ool o ] All errors included 0.26% @ 60°C
006660006000 0000660 |Master Update Rate 16 channels per scan max.
1000000000 00000es | |Input Points Required wort) (Vo e g
R R R R
_,QUQL @\JQJ UQJ @J §J @u u©u®u®u§J @\J@L Base Power Required 75mA@5VDC
SIS NN NN NISNINISIY External Module Power Required 216-26.4 VDC, 50 mA, class 2

Weight

160 g

e8-46

Universial Field I/0

Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC 24 VDC
See NOTE1 < Internal Module Circuitry
. >
& 3
3-Wi / 8
vOnagz - ¢ AtoD
Transmitter + F Converter
NOTES:

1: Shields should be grounded at the signal source.

2: Unused inputs should be connected to common (0 VDC).

3: More than one external power supply can be used, provided all the power supply commons are connected.

1-800-633-0405



Thermocouple Input Module

— —
T1F-14THM <--> @ = —
T1F-14THM Q
14-channel Ol
thermocouple input module J
The 14-channel thermocouple input E
module uses a TI1K-16B  screw-
type terminal base only, which is
purchased separately.
=0 5o
T1F-14THM 14-Channel Thermocouple Input Specifications Thermocouple Specifications (Cont.)
Use I/0 Base T1K-16B Only Type J -190 to 760°C -310 to 1400°F
- - Type E -210 to 1000°C -346 to 1832°F
Nllmber Uf Channels 14, differential Type K -150 to 1372°C 238 to 2502°F
Common Mode Range +5VDC ; a Type R 65 to 1768°C 149 to 3214°F
T . . nput Ranges Type S 65 to 1768°C 149 to 3214°F
Common Mode Rejection 90 dB min. @ DC, 150 dB min. @ 50/60 Hz. Type T -230 to 400°C 380 0 T50°F
Input Impedance 1MQ Type B 529 to 1820°C 984 to 3308°F
Type N -70 to 1300°C 94 to 2372°F
Absolute Maximum Ratings Fault-protected inputs to +50 VDC Type C 65 to 2320°C 149 to 4208°F
+5 ppm/°C maximum full scale calibration. Display Resolution 0.1°Cor+0.1°F
LI IETIEITE (incluging maximum offset change) Cold Junction Automai, GIC (part £ TIF-GIC) icided wi
Master Update Rate 14 channels per scan max. Compensation (nrweofgytg Egsftﬂt())%ﬁtsadg?algggétn)nna base
: ; 512 Discrete /0 points /16 Double Words i i 100
Input Points Required Network Interface Dependent Conversion _Tlme nlws : -
External Module AT 20D 5% M{arm-.Up Time 30 minutes tlypmal ly+1°C repleatabllny
Power Required ' - Linearity Error (End to End) |+.05 °C maximum, =.01°C typical
Base Power Required 60 mA max., 5 VDC Maximum Inaccuracy +3°C (excluding thermocouple error)
Operating Temperature 32° to 140°F (0° to 60°C) Voltage Input Specifications
Storage Temperature -4 10 158°F (-20° to 70°C)
p — : Voltage Ranges 0-5V, +5V, 0-156.25 mV, +156.25 mVDC
Relative Humidity 510 95% (non-condensing) ; .
Environmental Air No corrosive gases permitted I:e;t;lutl;mc e 16 bit (1 in 85535)
" - Uil scale Galipration crror . :
Vibration MIL STD 810C 514.2 (Offset Error Included) +13 counts typical £33 maximum
Shock MIL STD 810C 516.2 Offset Calibration Error |1 count maximum, @ OV input
Noise Immunity NEMA 1CS3-304 Linearity Error (End to End) |+1 count maximum
Weight 1689 Maximum Inaccuracy +£0.02% @ 25°C (77°F)
Notes:
1: Shields should be grounded at the signal source.
2: Connect unused inputs to a common terminal (0 VDC).
3: When using 0-156 mV and 5V ranges, connect (-) or (0) volts terminal to OV to ensure
common made range acceplance.
4: The Cold Junction Compensation (CJC) temperature sensing unit must be installed
. into the 1/0 base terminals to perform CJC of the thermocouple inputs.
Input points
(o[o]olo|o]o]olo]olo]ololo]o]o]o
l+1. +2-[+3-[+4-|+5-|+6-|+7-[+8-
Differential Il E ! i C[oin[ooo[oiolareloly Equivalent Input Circuit
thermocouple g;ﬁxﬁ:{;j o Module Supply
i Ui lodule Su
wiring wiring P [ 24 \{Df: 777777777 Internal Module Circuitry
olololoo[o]o]o]o]o]o]e[o]o]o]@ oo Notee 2 an 3 B > VOV124VDC)
+9-[+10|+11-| CJC | +12]+13-|+14-
See Nols 1 and 2 olaloTplarelgleTare[gralelalorn R ERee
Ll ]| ) Supply : >
Module Supply a 5
Vol v < AtoD
e L EREE R EE Tnemiter] [ £ L convorer
T [ 24V [ % ov | o g

www.automationdirect.com/fieldlO
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e8-48

RTD Input Module

T1F-16RTD <-->

16-channel
RTD input module

The 16-channel RTD input module uses a
TIK-16B or T1K-16B-1 base, which is

purchased separately.

[ —

Terminator [/O

T1F-16RTD

L 0O

ll JAsslasmnitl!

O ]

L)
EIESENISISISISININISISISISISESISIN]

]

S O8O0 00080688888 §]

uuuuuuu

=

T1F-16RTD 16-Channel RTD Input Specifications

Number of Channels 16

Common Mode Range 0-5VDC

Resolution +01°C or °F

Notch Filter >50db notches @ 50/60 Hz; f - 3db = 13.1 Hz
Absolute Maximum Ratings +50 VDC

Converter Type Charge balancing, 24-bit

Master Update Rate 16 channels per scan max.

gt i egued 5 R
Sampling Rate 140ms / channel

Base Power Required 150 mA max., 5 VDC

Temperature Drift 25 ppm / °C (max.)

Maximum Inaccuracy +1°C

RTD Excitation Current 200 pA

Operating Temperature 32° to 140°F (0° to 60°C)

Storage Temperature

-4°t0 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 1CS3-304

Weight 168 g

Notes:

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.

2: If an RTD sensor has four wires, the plus sense wire should be left unconnected as

shown.

Universial Field I/0

=0

RTD Input Ranges

Pt100 -200 to 850°C -328 to 1562°F
Pt1000 -200 to 595°C -328to 1103°F
Pt100 -38 to 450°C -36 o 842°F
Input Ranges Type CU 10 -200°C o 260°C ~328 to 500°F

Type CU 25 -200°C to 260°C  -328 to 500°F
120 Q Nickel -8010 260°C ~ -112 to 500°F
Channel Inputs (+)

olo|olo|o|olo]o]ololo]o]o]o[e]e

o o o oo o [ [ [ o [ [ [ o e e o

plo0[ojofojofojofojojolojofojo][o
Channel Inputs (-)

[2]o]o]o]o[o]o]o]o]o[o]o]o[o]o]@

‘c:« [c:«z cts [cna [ cns [ cu [ cnr [ cns [cne erto [cnrr [ cnte e[ cnta| catef cis

|0jojojo[ojojojofojojolo[ofo]o[o

]

olol|oloolo|ololoele]olo]o[e]e

RTD C

lofojajo[ojo[aojafo[afo[o[o[d

Equivalent Input Circuit

200 pA
Current
Source

Ref. Adj.

AtoD
Converter

Note 2

yoyumg Bojeuy

200 pA
Current
Source
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Analog Current Output Module

T1F-08DA-1

8-channel
analog current output module

<>

The 8-channel current output module uses
a T1K-08B or T1K-08B-1 base, which is
purchased separately.

Termingter [/O

Load
250 ohms
typical

NOTES:

T1F-08DA-1 Analog Output Specification

Channels Per Module 8

Output Ranges 0-20 mA, 4-20 mA
Output Type Single-ended, 1 common
Resolution 12 bit (1 in 4096)

Max. Loop Supply 30VDC

Peak Output Voltage 30VDC

Load Impedance 0Q min.

Max. Load (ohm) / Power Supply

620/18 V, 910/24 V, 1200/30 V

Min. Load (ohm) / Power Supply

0/24V, 350/30 V @ 40°C
250/24V, 600/30 V@ 60°C

Linearity Error (end to end)

+ 2 counts max.
+0.05% of full scale max.

Conversion Settling Time

400 ps max. full scale change

Full Scale Calibration Error

+ 12 counts max.

Offset Calibration Error

0-20 mA: + 6 counts max.
4-20 mA: + 6 counts max.

+50 ppm/°C
Accuracy vs. Temperature full scale calibration change
Max. Full Scale Inaccuracy (% of full scale); 02% @ 25°C
all errors included 0.4% @60°C

Master Update Rate 8 channels per scan max.
; P 256 discrete pts. or 8 Dwords (32-bit words)
Output Points Required (network interface dependent)
Base Power Required 75mA@5VDC
External Module Power Required 21.6-26.4VDC, 150 mA, class 2
Weight 1459
Equivalent Output Circuit
Loop Supply Module Supply
18-30 VDC . 24 VDC
See Note 1 ’T_. Internal Module Circuitry

Current sinking

DtoA
Converter|

1: Shields should be connected to the OV terminal of the module or the OV of the power supply.

2. Unused current outputs should remain open (no connections) for minimum power consumption.

www.automationdirect.com/fieldlO
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Analog Voltage Output Module

T1F-08DA-2 <--->

Number of Channels 8
8-channel Output Ran 0-5V, 0-10V, 5V, = 10V
analog voltage output module WAL Tianges LT ERE
The 8.ch ol " Output Type Single-ended, 1 common

e 8-channel voltage output module uses . o

a T1K-08B or T1K-08B-1 base, which is D) 12bit (1 in 4096)
purchased separately. Peak Output Voltage 15VDC

Load Impedance 4KQ min.

Load Capacitance 0.01pF max.

[—| . , + 2 CouNts max.
Terminator /O Linearity Error (end to end) +0.05% of full scale max.
@ Conversion Settling Time 100 ps max. full scale change
= = B .
= Full Scale Calibration Error +12 counts max.
q : 10 V ranges: + 6 counts max.
} o 1444 m Offset Calibration Error 5V ranges: + 11 counts max.
01234567 o
006000000 + 50 ppm/°C
Accuracy vs. Temperature full scale calibration change
SIESISESISESISEN 10V ranges: 0.2% @ 25°C
RS Max. Full Scale Inaccuracy (% of full scale). 0.4% @ 60°C
SN S W W S W R W [ W A W W fi : 0 ©|
SS8SSIST all errors included 5V ranges: %% 0//?) % %%%
L@—J Master Update Rate 8 channels per scan max.
: : 256 discrete pts. or 8 Dwords (32-bit words)
Output Points Required (network interface dependent)
Base Power Required 75mA @5 VDC
External Module Power Required 21.6-26.4VDC, 150 mA, class 2
Weight 1459
Equivalent Output Circuit
Module Supply
24VvDC +|
_ 2 \VO Internal Module Circuitry
See Note 1
Outp LIJt Voltage Sink/Source
Load O
4K ohm i
minimum ! Cztloefl‘er
. |
®
coMm . —
NOTES:
1: Shields should be connected to the OV terminal of the module or the OV of the power supply.
2. Unused current outputs should remain open (no connections) for minimum power consumption.
€8—-50 W Universial Field 1/0 1-800-633-0405



Analog Current Output Module

T1F-16DA-1  <---> T1F-16DA-1 Analog Output Specification
16-channel Number of Channels 16
analog current output module Output Ranges 0-20 mh, 420 mA
Single-ended, 1
The 16-channel current output module sl 7.'}'[18 |ngle en' 0. 1 common
uses a TIK-16B or TIK-16B-1 base, |Aesolution 12,bit (1 in 4096)
which is purchased separately. Max. Loop Supply 30VDC
Peak Output Voltage 30VDC
Max. Load () / Power Supply 620/18 V. 910/24 V, 1200/30
; 0/24V, 350/30 V, @ 40°C
%ﬁmim@rf@f ZZE Min. Load (Q) / Power Supply 250,24 V. 60030V @ 60°C

Linearity Error (end to end)

+ 2 counts max.
+0.05% of full scale max.

T1F=-16DA =1 k—J @ D |

Conversion Settling Time

100 ps max. full scale change

+ 12 counts max.

) I Full Scale Calibration Error

Offset Calibration Error

+4 counts max.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
00000 ODODODOOODOO Q A T [ +50ppm/°C
ccuracy vs. Temperature - o
L] E
R Yy full scale calibration change
R N A N N -S| Max. Full Scale Inaccuracy (% of full scale) 02% @ 25°C
SESISISISISISISISESISISISISISES) ¢ ’
S S e A e All errors included 0.4% @60°C
SESISISISISISESISISISISISISISES
T Master Update Rate 16 channels per scan max.
& © Outout Points Required 512 discrete points or 16 Dwords (32-bit
p q words) (network interface dependent)
Base Power Required 75mA@5VDC
External Power Supply 21.6-26.4VDC, 150 mA, class 2
Weight 172
Equivalent Output Circuit
Loop Supply Module Supply
18-30 VDC 24VDC

See Note 1

Load
250 ohms

Internal Module Circuitry

Current sinking

typical

NOTES:

DtoA
Converter|

1: Shields should be connected to the OV terminal of the module or the OV of the power supply.

2. Unused current outputs should remain open (no connections) for minimum power consumption.
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Analog Voltage Output Module

T1F-16DA2 <-->

16-channel
analog voltage output module
The 16-channel voltage output module

uses a T1K-16B or T1K-16B-1 base, which
is purchased separately.

— —
Terminator /O
\/

L J Ol

1ol 1 1 ‘

10 11 12 13 14 15
) x)=

T1F-16DA-2

e€8-52 B Universial Field /O

T1F-16DA-2 Analog Output Specification

Number of Channels 16

Output Ranges 0-5V,0-10V, = 5V, + /- 10V
Output Type Single-ended, 1 common
Resolution 12 bit (1 in 4096)

Peak Output Voltage 15VDC

Load Impedance 4 KQ min.

Load Capacitance 0.01 pF max.

+ 2 counts max.

Linearity Error (end to end) +0.05% of full scale max.

Conversion Settling Time 100 ps max. full scale change
Full Scale Calibration Error +12 counts max.
: : 10 V ranges: + 6 counts max.
Offset Calibration Error 5V ranges: + 11 counts max.
+50 ppm/°C

Accuracy vs. Temperature full scale calibration change

10V ranges: + 0.2% @ 25°C

Max. Full Scale Inaccuracy (% of full scale), +0.4% @60°C
All errors included 5V ranges: + 0.3% @ 25°C
+05% @60°C
Master Update Rate 16 channels per scan max.
; ; 512 discrete points or 16 Dwords (32-bit
Output Points Required words) (Network Interface Dependent)
Base Power Required 75mA@5VDC
External Power Supply 21.6-26.4VDC, 150 mA, class 2
Weight 172 g

Equivalent Output Gircuit

Module Supply
24 VDC +

See Note 1
Voltage Sink/Source

DtoA
Converter|

Load
4K ohm
minimum

NOTES:
1: Shields should be connected to the OV terminal of the module or the 0V of the power supply.
2. Unused current outputs should remain open (no connections) for minimum power consumption.

1-800-633-0405



Analog Current Combination Module

T1F-8AD4DA-1 <--->

8-channel analog current input

4-channel analog current output

The combination 8-in and 4-out cu

module uses a T1K-8B or T1K-8B-1 base, Too600666"

which is purchased separately.

T1F-8AD4DA-1 Analog Input Specification

1N

01234567

rrent 00000000

| E— )

SESISESESESESES]
[NENESESESENESEN]

o

Number of Channels 8, single-ended (1 common)
Input Ranges -20 t0 20 mA, 0-20 mA, 4-20 mA
Resolution 14 bit (13 bit plus sign bit)
Frequency Response -3db @ 500Hz, -20db/decade
Input Resistance 2500

Absolute Max. Ratings

8V max. input

Conversion Time

5ms per channel

Linearity Error + 2 counts max.
Input Stability +1 count
Full Scale Error

(Offset Error not included) 16 counts max.
Offset Error 2 counts max.

Max. Full Scale Inaccuracy
(% of full scale), all errors included

0.18% @ 25°C
0.36% @ 60°C

Master Update Rate 8 channels per scan max.
. . 256 discrete pts. or
Input Points Required 8 Dwords (32-bit words)
(Network Interface Dependent)

Base Power Required 75mA @5 VDC

; 21.6-26.4 VDC, 60mA, class 2
External Power Required (plus 20mA per outpu loop)
Recommended Fuse 0.032 A, Series 217 Fast Acting
Weight 136 ¢

Equivalent Input Gircuit

Transmitter Supply
18-30 VDC

Module Supply
24 VDC

See Note 1

3-Wire
Current
Transmitter

AtoD
250 ohms. Converter

Youms Bofeuy

NOTES:

1: Shields should be grounded at the signal source.

2: More than one external power supply can be used, provided all the power sup-

ply commons are connected.

3: A Series 217, 0.032A fast-acting fuse is recommended for 4-20 mA current

oops.

b

: If the power supply common of an external power supply is not connected to the
0V terminal on the module, then the output of the external transmitter must be

isolated. To avoid "ground loop" errors, recommended 4-20 mA transmitter

types are:

- For 2 or 3 wire connections: Isolation between the input supply signal and the

power supply.

- For 4 wire connections: Isolation between the input supply signal, the power

supply and the 4-20 mA output.

www.automationdirect.com/fieldlO

Mirect
v
Company
Info.
SEo PLCs
Analog Output Specification
Channels Per Module 4, sink/source by wiring
Output Ranges 4-20mA Software
Output Type Single-ended, 1 common A
Resolution 12 bit (1 in 4096) other HMI
Max. Loop Supply 30VDC AC Drives
Source Load / Loop Power Supply |0-400 Q/18-30 VDC i
otors
, 0-600 Q /18 VDC
Sink Load / Loop Power Supply  |0-900 Q /24 VDC
0-1200 @ /30 VDC $°Wef !
Total Load (Sink + Source) 600 Q/18Y, 900 ©/24V, 1200 Q/30V
P + 2 counts max. Steppers/
Linearity Error (End to End) +0,05% of full scale max. i
Conversion Settling Time 400 ps max. full scale change Motor
Controls
Full Scale Calibration Error E'%K:COUmS max. @ any load o
(Note: source error depends SOURCE: Soneors.
upon the load from the source : %g ggﬂmg Qg; % ‘zlgg 8
terminal to ground) +12 counts max. @ 125 Q Photo
Sensors
SINK:
ié (()i chgr&ls max. @ any load Limit
7 7 : Switches
Offset Calibration Error 210 counts max. @ 400 O
+ 8 counts max. @ 250 Q r—
+6 counts max. @ 125 Q neocers
SINK: Current
any Ioadg 0.3% @ 25°C Sensors
anE/JIoad 0.5% @ 60°C
Max. Full Scale Inaccuracy i 80 gclgza §063% @ 25°C Pressure
0, .00 S
Caalba ) 400 2 083% @ 60°C s
All Errors Included 250 Q 0.44% @ 25°C
250 Q load 0.64% @ 60°C ;emp.
125 Q load 0.30% @ 25°C €nsors
125 Q load 0.50% @ 60°C
Pushbuttons/
Master Update Rate 4 channels per scan max. Lights
) ) 128 discrete pts. or Process
Output Points Required 4 Dwords (32-bit words)
(network interface dependent)
Relays/
Timers
Equivalent Output Circuit Comm.
Module Suppl n
SuregCurent Loy ) 0 Bt
B J——L‘ 777777 Wiring
See Note 1 ro- “ o Internal Module Gircuitry
\al
Power
Load c 4
o L
I
""""""""" R Enclosures
Sinking Current MOdmeziu\p/g(y: Tools
Configuration e
See Note 1 ﬂ‘ \\//2 Internal Module Circuitry Pneumatics
Load ﬁ - e AEL Appendix
Lﬂ%%sousgé i Ompmi = Part Index
NOTES:
1: Shields should be connected to the OV terminal of the module or the 0V of
the power supply.
2. Unused current outputs should remain open (no connections) for minimum
power consumption.
Universial Field /0 M e8-53




Analog Voltage Combination Module

T1F-8AD4DA-2 <--->

8-channel analog voltage input
4-channel analog voltage output }

The combination 8-in and 4-out voltage E
module uses a T1K-8B or T1K-8B-1 base,

which is purchased separately.

—
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T1F-8AD4DA-2 Analog Input Specification T1F-8AD4DA-2 Analog Output Specification

Calibration Full Scale Error

8 counts max.

Calibration Offset Error

2 counts max.

Max. Full Scale Inaccuracy
(% of full scale), all errors included

0.08% @ 25°C
0.26% @ 60°C

Channels Per Module 8 single-ended (1 common) Number of Channels 4
Input Ranges 0-5V,0-10V, 5, 10V Output Ranges 0-5V, 0-10V, £ 5V, + 10V
Resolution 14 bit (13 bit plus sign bit) Output Type single ended, 1 common
Frequency Response -3db @ 500 Hz, -20 db/decade Resolution 12 bit (1 in 4096)
Input Resistance 200 KQ min. Peak Output Voltage 15VDC
Absolute Max. Ratings Fault Protected Input Load Impedance 4KQmin.
130V(rms) or 100 VDC 5

— Load Capacitance 0.01 pF max.
Conversion Time 5.5ms per channel . +2 counts max
Linearity Error +2 count max. Linearity Error (End to End) +0.05% of full scale max.
Input Stability +1 count Conversion Settling Time 300 ps max. full scale change

Full Scale Calibration Error

+ 12 counts max.

Offset Calibration Error

10 V ranges: + 5 counts max.
5V ranges: + 9 counts max.

Accuracy vs. Temperature

+50 ppm/°C
full scale calibration change

Master Update Rate 8 channels per scan max. Max. Full Scale Inaccuracy 10V ranges: : % iz/; % %%Z%
. . 256 discrete pts. or (% of full scale) 5V ranes: +03% @ 25°C
Input Points Required 8 dwords (32-bit words) All errors and temp drift included ges: 10'50; @60°C
(Network Interface Dependent) FUR
Base Power Required 75mA @5 VDG Master Update Rate 4 channels per scan max.
_ 128 discrete pts. or
O C S CLoa BE A Es2 Output Points Required 4 Dwords (32-bit words)
Weight 136 ¢ (Network Interface Dependent)
Equivalent Input Circuit Equivalent Output Circuit
Transmittor Supply Module Supnty Module Supply

See Note 1

3-Wire

. 24 VDC
_ - ’—|_" Vo Internal Module Circuitry

Voltage
Transmitter

AtoD
Converter

youms Bojeuy

NOTES:

1: Shields should be grounded at the signal source.

Internal Module Circuitry

Voltage Sink/Source

e8-54

2: Unused inputs should be connected to common (0 VDC).
3: More than one external power supply can be used, provided all the power supply
commons are connected.

Universial Field I/0

4&%?1?“ % # <I: Cc?nsloeﬁer
minimum —\—Ol
com, =
NOTES:
1: Shields should be connected to the OV terminal of the module or the 0V of the
power supply.

2. Unused current outputs should remain open (no connections) for minimum
power consumption.

1-800-633-0405
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