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WARNING

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

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

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

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

If you have any questions concerning the installation or operation of this equipment, or if you need additional
information, please call us at 1-770-844-4200.

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

Trademarks
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company names may be trademarked and are the sole property of their respective owners.Automationdirect.com
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405, TI305, and T1405 are trademarks of Texas Instruments, Inc. Siemens and SIMATIC are registered trademarks of
Siemens, AG. GE is a registered trademark of General Electric Corporation. Series One is a registered trademark of
GE Fanuc Automation North America, Inc. MODBUS is a registered trademark of Gould, Inc. IBM is a registered
trademark of International Business Machines. MS-DOS and Microsoft are registered trademarks of Microsoft
Corporation. Windows and Windows NT are trademarks of Microsoft Corporation. OPTOMUX and PAMUX are
trademarks of OPTO 22.
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All Rights Reserved

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

The Purpose of This manual is written for the user of
this Manual non-traditional CPU-slot controllers or I/O
controllers who are also using our DL405
I/O products. This manual shows you how
to install and wire the equipment. It
provides specifications for input and
output modules. It also helps you
understand how to interface these
products to other devices in a control

system.
Supplemental In addition to this manual, you will want to have the appropriate manual for your
Manuals CPU-slot controller and for the PC-based control software you will be using.

Technical Support We strive to make our manuals the best in the industry. We rely on your feedback to
let us know if we are reaching our goal. If you cannot find the solution to your
particular application, or, if for any reason you need additional technical assistance,
please call us at

770-844-4200.

The technical support group is glad to work with you in answering your questions.
They are available weekdays from 9:00 a.m. to 6:00 p.m. Eastern Time. Please
visit our site on the worldwide web where you can find technical and nontechnical
information about our products and our company.

http://www.automationdirect.com.

If you have a comment or question about any of our products, services, or manuals,
please fill out and return the ‘Suggestions’ card that was shipped with this manual.
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Key Topics for The beginning of each chapter will list the .
Each Chapter key topics that can be found in that Introduction
chapter.
Chapters The main contents of this manual are organized into the following three chapters:

introduces the various components of a DL405 system. Also
. includes tips on getting started and how to design a
Getting Started successful system.

shows how to prepare for system installation, and gives
Installation and Wiring safety guidelines to help protect your personnel and
machinery

1/0 Wiring and

Specifications Includes system and I/O wiring diagrams, and discrete 1/0

module specifications.

Conventions Used

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

il

[
bl

When you see the “notepad” icon in the left-hand margin, the paragraph to its
immediate right will be a special note.
The word NOTE: in boldface will mark the beginning of the text.

—1
i

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

\Vod
o—
/NN

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

I/0 Configuration

/0 Modules

DL405 System Components

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

The CPU slot controllers can support upto 512 1/0 points in an eight slot base with up
to three expansion bases.

The DL405 family provides some of the most powerful modules in the industry.
There is a complete range of discrete modules which support 24 VDC, 125 VDC,
110/220 VAC and up to 10A relay outputs. Analog modules provide 12 and 16 -bit
resolution and several selections of input and output signal ranges (including
bipolar).

At this time, only the D4-HSC High Speed Counter Specialty Module is supported;
no other intelligent modules are supported.

The controllers available at the time this manual was printed are:

 Ethernet Base Controller
- H4-EBC
- H2-EBC-F

-
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m Installation

Safety Guidelines

Plan for Safety

Safety Techniques

WARNING: Providing a safe operating environment for personnel and equipment is
your responsibility and should be a primary goal during system planning and
installation. Automation systems can fail and may result in situations that can cause
serious injury to personnel or damage to equipment. Do not rely on the automation
system alone to provide a safe operating environment. Use external
electromechanical devices, such as relays or limit switches, that are independent of
the DL405 system to provide protection for any part of the system that may cause
personal injury or damage.

Every automation application is different, therefore, there may be special
requirements for your particular application. Be sure to follow all National, State, and
local government requirements for the proper installation and use of your
equipment.

The best way to provide a safe operating environment is to make personnel and
equipment safety part of the planning process. Examine every aspect of the system
to determine which areas are critical to operator or machine safety.

If you are not familiar with system installation practices, or your company does not
have established installation guidelines, you should obtain additional information
from the following sources.

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

ICS 1, General Standards for Industrial Control and Systems
ICS 3, Industrial Systems
ICS 6, Enclosures for Industrial Control Systems

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

e Local and State Agencies — many local governments and state
governments have additional requirements above and beyond those
described in the NEC Handbook. Check with your local Electrical
Inspector or Fire Marshall office for information.

The publications mentioned provide many ideas and requirements for system
safety. It is recommended to follow these regulations as a minimum. Using the
techniques listed below will further help reduce the risk of safety problems.

* Orderly system shutdown sequence in the control program.
* System power disconnects (guard limits, emergency stop switches, etc.)
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Orderly System The control program can provide the first

Shutdown level of protection when used to identify
machine problems. After analyzing your
application, identify any shutdown
sequences that must be performed.
Typical problems include part jams,
empty bins, etc. that do not pose a risk of 0)
personal injury or equipment damage.

WARNING: The control program must DJ;;"d
not be the only form of protection for any |
problems that may result in a risk of _| |

personal injury or equipment damage.

Retract
Arm
System Power By using electro-mechanical devices such as master control relays and/or limit
Disconnect switches, you can prevent accidental equipment startup. When installed properly,

these devices will prevent any machine operations from occurring.

For example, if the machine has a jammed part the control program can turn off the
saw blade and retract the arbor. However, since the operator must open the guard to
remove the part, you must include a disconnect switch that removes all system
power any time the guard is opened.

The machine operator must also have a quick and easy method of manually
disconnecting all system power. This is accomplished with a mechanical device that
is clearly labeled as an Emergency Stop switch.

Use E-Stop and Master Relay

-
EsTop Power On Guard l\gaTter
Guard Limit Switch Emergency L Limit pind
N T Stop <O
g wrmmm E [EEEEEEEE Master Relay Contacts
o ﬁ |:| Master
Relay
(_:,j\ Contacts E o I:I 0
U N ANyl | :
Ny N 0
\: ) To disconnect PLC Power
Output
'\g{aTter Module Saw
elay
Contacts Arbor

To disconnect output
module power

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

Base Dimensions

4 holes, clearance

for M4 screw
0.47” \1

12 mm

_f_A_

In addition to the panel layout guidelines, other specifications can affect the
installation of a DL405 system. Always consider the following:

* Environmental specifications

* Power supply specifications

* Regulatory Agency Approvals

* Enclosure Selection and Component Dimensions

The following diagram shows the outside dimensions and mounting hole locations
for the 4-slot, 6-slot, and 8-slot bases. Make sure you follow the installation
guidelines to allow proper spacing from other components.

« 4.312" -
110mm 1.37”
34.8mn
©
M I
Controller odule
.
4 Slot Base 6 Slot Base
11.54” B 14.45" _
293mm — 367mm >

10.83” e 13.74 -
¢ 275mm ’ |‘ 349mm 'l
0

©)

591" [4.69”

150mm 119mm

= E O

© a o
I

o o
— 0 s 0 G 0
0.75”
1 m 8 Slot Base 17 36" N
" < 441mm 7
0.28” Mounting hole 10é4;m L 16.65” -

7_n+1_m
-y

Base mounting
dimensions given to
upper (fully seated)

location

close-up I 423mm '|

j|
O
O
[@=)

591" |4.69”
150mm f119mm

| o]

|
(0=)
[
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Panel Layout &  There are many things to consider when designing the panel layout. The following items
Clearances correspond to the diagram shown. Note: there may be additional requirements,
depending on your application and use of other components in the cabinet.

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

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

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

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

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

Temperature
Probe

DL405 CPU Base slot controller

Power
Source
L

Panel

A ®
amp ||| B °
o o
c= z
Ve '

Star Washers

7.2 -13.75”
@ 183 - 350mm

DL405 Local Expansion Base

/[

(ci;[)opupnecli’ E{%‘g - — Panel Ground ||
Earth Ground Terminal
©) Note: there is a minimum of 2” (50mm)
clgarhance betw%ef the panel door
and the nearest DL405 component.
Star / \ Panel or
Washers Single Point
Ground Not to scale

6. Connect the ground terminal on the DL405 base to a single point ground.
Use copper stranded wire to achieve a low impedance. Copper eye lugs
should be crimped and soldered to the ends of the stranded wire to ensure
good surface contact. Remove anodized finishes and use copper lugs and
star washers at termination points. A rule of thumb is to achieve 0.1 ohm of
DC resistance between the DL405 base and the single point ground.
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7.

10.

There must be a single point ground (i.e. copper bus bar) for all devices in
the panel requiring an earth ground return. The single point of ground must
be connected to the panel ground termination.

The panel ground termination must be connected to earth ground. For this
connection you should use #12 AWG stranded copper wire as a minimum.
Minimum wire sizes, color coding, and general safety practices should
comply with appropriate electrical codes and standards for your area.

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

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

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

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

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

Enclosures Your selection of a proper enclosure is important to ensure safe and proper
operation of your DL405 system. Applications of DL405 systems vary and may
require additional features. The minimum considerations for enclosures include:

Conformance to electrical standards

Protection from the elements in an industrial environment
Common ground reference

Maintenance of specified ambient temperature

Access to equipment

Security or restricted access

Sulfficient space for proper installation, cooling, and maintenance

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

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

A complete listing of agency approvals for each product in the DL405 family is
available in the sales catalog, or you may call 1-770-844-4200.
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Environmental
Specifications

Power

The following table lists the environmental specifications that generally apply to the
DL405 system (Slot Controller, Expansion Unit, Bases, I/O Modules). 1/0 module
operation may fluctuate depending on the ambient temperature and your
application. Please refer to the appropriate I/O module specifications for the
temperature derating curves applying to specific modules.

Specification Rating

Storage temperature -4° F to 158° F (-20° C to 70° C)

Ambient operating temperature 32° F to 140° F (0° C to 60° C)

Ambient humidity 5% - 95% relative humidity (non-condensing)
Vibration resistance MIL STD 810C, Method 514.2

Shock resistance MIL STD 810C, Method 516.2

Noise immunity NEMA (ICS3-304)

Atmosphere No corrosive gases

The external power source must be capable of suppling voltage and current
complying with the power supply specifications.

Specifications

Voltage withstand
(dielectric strength)

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

Insulation resistance

>10M at 500 VDC

Input voltage range
H4-EBC (-F)/ D4-EX

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

Input voltage range D4-EXDC

20-29 VDC (24VDC) less than 10% ripple

Input voltage range D4-EXDC-2

90-146 VDC (125 VDC) less than 10% ripple

Maximum inrush current H4-EBC (F) /
D4-440 / D4-EX

20A

Maximum inrush current D4-EXDC 10A
Maximum inrush current D4-EXDC-2 | 20A
Maximum power H4-EBC (F)/D4-EX | 50VA
Maximum power D4-EXDC 38W
Maximum power D4-EXDC-2 30W

24VDC Auxiliary Power Supply
H4-EBC (F)/D4-EX

20-28 VDC @ 0.4A maximum, ripple > 1V p-p
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Installing DL405 Bases

Three Sizes of
Bases

Mounting
the Base

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

Expansion cabl
input connectio?\\i
Local Base

Expansion cable ___+—1
output connection

Expansion
cable

8 slot base

. Expansion
Expansion Bases F?ower

Supplies

6 slot base

[*]
1 4 slot base

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

o

The CPU slot controller/Expansion Unit must always be installed in the left-most slot
in a base. This slot is marked on the base as P/S, CPU. The I/0 modules can be
installed in any remaining slots. It is not necessary for all slots to be filled for your
system to work correctly. You may use filler modules to fillthe empty slots in the base.

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

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

removing the mounting screws. Full

mounting template dimensions are given in

the previous section on Mounting

Guidelines.




m
Installation

Installing
Components in the
Base

Base Wiring

1. Note the components have plastictabs  spring loaded
at the bottom and a screw at the top. ~_SecUrng SCrewh

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

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

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

= = E\\

\S

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

The main power terminal connections are under the front covers of the controllers.
Please refer to the applicable User manual for the base wiring guidelines.
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F4-08AD 8-Channel Analog Input Module

NOTE 1: Shields should be grounded at the signal source.
NOTE 2: Unused channels should be connected to 0V
or have current jumpers installed.

—_———————
See NOTE 1 e| /\
CH
CH1 (—| éb IN 250 ohms?
Voltage [ﬁ @%*;'/‘ riiie
Transmitter - @wz M .
| /é\i?\CHz N 250 ofms?
VC|H2 + 1 | W ov @Clns pS ]
oltage _ CH3 250 ohms'
Transmitter CH3 L—@ oV w—°
@cm N >
CH4 [ | _@cmv N 250 ohms? | B
Channels 3-6 are not used, ov @ms A — | &
See NOTE 2 CH5 @c»—cs IN 250 ohms O] | £
o /%\CHG ™ o s
CH6 L_@CHG VN 250 gpmso
CH7 Y v @CW A -
2-wire [ cH7 &/ IN 250 gﬂﬂ’j
4-20mA ’ @ov oo W
Transmitter % T fof
L /\CHs &/ IN 250 ohms
CHs oy W
3-wire @
s @ Jumpers for
Ti itt
ransmitter @24\/ I
Optional = r _@ are installed
External + - ov
P/S
(24VDC |
typical) 18-30VDC | ov
L

More than one external power supply can be used (see channel 8).

If the power supply common of an external power supply is not connected to OV on the

module, then the output of the external transmitter must be isolated. To avoid “ground loop

errors, recommended 4-20mA transmitter types are:
2 or 3 wire: Isolation between input signal and power supply.
4 wire: Isolation between input signal, power supply, and 4-20mA output.

»

Internal
Module
Wiring

AtoD
Convertor

- —

ANALOG INPUT

8 CHANNELS

F4-08AD

0-10vDC
0-5VDC

£
23
88

CH1
IN

CH2
IN

CH3
IN

CH4
IN

CHs
IN

D@ [@]|®]e]

B BES ISR EIE)

CH6
IN

CH7
IN

CH7
CcoM

CHs
IN

CH8
CcoM

24VDC 0.1A

JEEE

24
A%

O

<o

;
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D4-02DA 2-Channel Analog Output

Output
Specifications

General Module
Specifications

Number of Channels

2 (independent)

Output Ranges

0-10V, 1-5V, 4-20 mA

Resolution

12 bit (1 in 4096)

Output Type

Single ended

Output Impedance

0.5Q maximum, voltage output

Output Current

5 mA maximum, voltage output

Load Impedance

55022 max., 5.0Q min.,current output,
2KQ minimum, voltage output

Linearity

0.1% maximum

Accuracy vs. Temperature

70 ppm / °C maximum

Maximum Inaccuracy

0.2% maximum at 25° C

Conversion Method

Integration

Conversion Time

Start of scan, 30uS + one scan

PLC Update Rate

1 or 2 channels per scan

Digital Output Points Required

32 () output points
12 binary data bits per channel (24 bits total with 8 un-
used bits)

Power Budget Requirement

250 mA (from base)

External Power Supply

24VDC, 10%, 300 mA, class 2

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Insulation Resistance

10 M , 500 VDC

Noise Immunity

NEMA ICS3-304
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D4-02DA 2-Channel Analog Output Module

NOTE 1: Shields should be connected to the 0OV
terminal of the module or power supply.

NOTE 2: Unused voltage and current outputs p ~
should remain open (no connections). ANALOG OUTPUT

TB 24V CH1 CH2
— DATA —
1 16 256
2 32 512
CH1 4 64 1024
——= See NOTE 1 V+ — 8 128 2048

D/A e D4-02DA

4

Channel 1 is wired for

current output

DISPLAY
CH

— T ® O
- -l

Shielded

See NOTE 2

&
@H A
\ ®

User Load

T

5 to 550 ohms

CH2 =

:
E

V+

D/A

&

1

E:
|z

Channel 2 is wired for
voltage output

User Load CH2
% y\:j—_vcz: -V
2K ohms _@x’) -

or greater Shielded % A v

24V 0-10VDC
()
\%

)
c
Q
©
Q
=
o
o)
o
7))

4mA-20mA

+ [
User
Supply

21.6 - 26.4 VDC v
ov \__ D4-02DA

delelelelelelalelalalal]e

I\
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F4-04DA 4-Channel Analog Output

Output
Specifications

General Module
Specifications

Number of Channels

4

Output Ranges

0-5V, 0-10V, 5V, 10V, 4-20 mA

Resolution

12 bit (1 in 4096)

Conversion Method

Successive Approximation

Output Type

Single ended, 1 common

Output Impedance

0.2Q typical, voltage output

Load Impedance

2KQ minimum, voltage output
02 minimum, current output

Maximum Load / Voltage

680Q/18V, 1KQ/24V, 1.5KQ/36V,
current output

Voltage Output Current

5 mA sink or source

Short-Circuit Current

15 mA typical, voltage output

Linearity Error

1 count ( 0.025%) maximum

Gain Calibration Error

8 counts maximum, voltage output
-8 to +11 counts maximum, current output

Offset Calibration Error

2 counts maximum, voltage output
-5 to +9 counts maximum, current output

Conversion Time

5 [Js maximum, settling time
0.3 ms maximum, digital out to analog out

Digital Output Points Required

16 point (Y) outputs,
12 bits binary data, 4 channel select bits

Power Budget Requirement

120 mA @ 5 VDC (from base)

External Power Supply

24 VDC, 100 mA, class 2 10%
(add 20 mA for each current loop used)

Accuracy vs. Temperature

50 ppm / °C maximum full scale
25 ppm / °C maximum offset

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304

One countinthe specification table is equal to one least significant bit of the analog data value (1in 4096).
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F4-04DA 4-Channel Analog Output Module

Wiring Diagram

NOTE 1: Shields should be connected to the 0V terminal of the module or power supply.

NOTE 2: Unused voltage and current outputs should remain open (no connections).

ANALOG  OUTPUT
User Wirng . _ _ _ _
—= See NOTE 1 ,_
Internal module circuitry
CH1 +1
& | 4-20mA curr. sinking<'_— F4-04DA
CHA1 L CH1 -@ /CHT +V[ A D/A %»:sl?\(\/ltgg —(:)—
2K ohms N ¥ . volt. sink/source wo e
W — [4mA-20mA|
/) CH2 +1 Lo _ CH1  —
\ H1 -V &g #-20mA curr. sinking ot | A = @
N —— — —
CH2 - ez L L — D/A A lom XA @
® Wcm {4 volt. sink/source ont [ V| @
Susld & 4-20mA curr. sinking —CH2 == @
A MM < cHz |t a0
CH3 -IQV CD_CHS v, S D/A o S @
®7_r\_4 volt. sink/source crz [V | Gy
cHa-v_ (@t 4-20mA curr. sinking[™] T —— @
C t CJ\‘{‘\ N—1 <H D/A cHa | [ (@D
2 CHa _-=dITel, CHa1- (D il I N S P — )
9 0-1K ohms @® volt. sink/source ~ L o | [
= cHa-v_ (P Vo = @
O @ cha | M|
= il o LY
i5] & R
o) —® ora |V @@
(% Transmitter v N @
I 24VDC 0.1A o\ hed
Supply User | L _—24 % @
18-30VDC | Supply I S| €
21.6-26.4 VDC L T @
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F4-04DA-1 4-Channel Analog Current Output

Output
Specifications

General Module
Specifications

Number of Channels

4, single ended (one common)

Output Range

4-20 mA

Resolution 12 bit (1 in 4095)

Output Type Outputs sink 4-20 mA from external supply
External Load Resistance 0 minimum

Maximum Loop Supply 30 VDC

Peak Output Voltage

40 VDC (clamped, transient suppressed)

Maximum Load / Power Supply

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

Linearity Error (best fit)

1 count ( 0.025%) maximum

Gain Calibration Error

5 counts maximum

Offset Calibration Error

3 counts maximum

Maximum Inaccuracy

0.1% @ 25°C (77°F)
0.3% @ 0 to 60°C (32 to140°F)

Conversion Time

100 [Js maximum, settling time
2.0 ms maximum, digital out to analog out

Digital Output Points Required

16 point (Y) outputs,
12 bits binary data and 4 active channel bits

Power Budget Requirement

70 mA @ 5 VDC (from base)

External Power Supply

21.6-26.4 VDC, 75 mA, class 2
(add 20 mA for each current loop used)

Accuracy vs. Temperature

57 ppm / °C full scale calibration range
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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F4-04DA-1 4-Channel Analog Current Output Module

Wiring Diagram

NOTE 1: Shields should be connected to the OV terminal of the module terminal block.

NOTE 2: Unused current outputs should remain open (no connections).

Typical User Wiring

——= See NOTE 1 ,_ _____
Internal module circuitry
CH1 Current | CH1 4 oA ) -
a0 4-20mA curr. sinkin
0-1K ohms Output( & A N = D/A
CH1 @ @
CH2 Current n\CH2 +! R e
0-1K ohms ?Output( @ &) h4—20mA curr. smklr%_ oA
CH2 -@ @ .
Current R
CHS3 +I
CH3 Output( @ 214 4-20mA curr. sinking
0-1K ohms & M <H D/A
CH3 -1 @
@ /) CH4 +1 N ]
&) 4-20mA curr. sinking
CH4 Current o _@ @ dk < D/A
0-1K ohms f ® o
@ /) 24V I
b nternal
w@ ' DC/DC Converter,
+ - + - I l
18-30 VDC User Supply | L
Optional 2nd| (21.6 - 26.4 VDC |
User Supply| |75 mA |

Add 20mA for each

4-20mA loop powered
from the module.

ANALOG OUTPUT
F4-04DA-1
4mA-20mA —@—
— leHt = @
cit [ M |@
-l Y
~ &)
| \&Y,
—— CH2 —H @
+l A
cr:z &L
I P :
&
— CH3 —H @
chs | M (@D
-G
—JcHa —] @
cHa | Y|
| U :
— | (52 _:
v
Tt @
o |V o
v )
24V @ 75 mA f%\
\_ﬁ
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F4-04DA-2 4-Channel Analog Voltage Output

Output
Specifications

General
Module
Specifications

Number of Channels

4, single ended (one common)

Output Ranges

0-5,0-10, 5, 10VDC

Resolution

12 bit (1 in 4095)

Load Impedance

2K  minimum

Load Capacitance

0.01 uF maximum

Voltage Output Current

5.0 mA sink or source

Short-circuit Current

15 mA typical

Linearity Error (end to end)
and Relative Accuracy

1 count ( 0.025%) maximum

Offset Calibration Error

3 counts maximum, unipolar
4 counts maximum, bipolar

Full Scale Calibration Error

8 counts maximum, (offset error included)

Maximum Inaccuracy

0.2% @ 25°C (77°F)
0.4% @ 0 to 60° C (32 to140°F)

Conversion Time

5 [Js maximum, settling time
2.0 ms maximum, digital out to analog out

Digital Output Points Required

16 point (Y) outputs,
12 bits binary data, 4 active channel bits or 2 active
channel bits and 1 sign bit for bipolar

Power Budget Requirement

90 mA @ 5 VDC (from base)

External Power Supply

21.6-26.4 VDC, 90 mA, class 2
(outputs fully loaded)

Accuracy vs. Temperature

57 ppm / °C full scale calibration change
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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I/O Wiring and Specifications

F4-04DA-2 4-Channel Analog Voltage Output Module

Wiring Diagram

NOTE 1: Shields should be connected to the 0V terminal of the module or power supply.

NOTE 2: Unused voltage outputs should remain open (no connections).

ANALOG ~ OUTPUT
——————
User Wiring = SeeNOTE1 | o
Internal module circuitry F4-04DA-2
® 0-10VDC
-5VDC —@-
CH1 ! ® (CHT +V volt. sink/source TS =
. Y <+D/A 5VDC
2K ohm min { @ — @)
N L —
\g;ltage cHi-y_ (@ >
CH2 utput @® /nCH2 + volt. sink/source 1 |, ol = S5
2K ohm min%:) { ) % s> =
ciz-V_ @ — s
CH3 @ MCH3 Y] L_volt. sink/source — o =4 @
[ { & <+ D/A o LY [
2K ohm min A e — |G
&) ] U S
Voltage CH3 ‘V® ) —
CH4 Output ()\CH4 +V] L_volt. sink/source ons
()} ; ) <HD/A — — @
c 2K ohm min %:) { o oo | (DI
N\ L N
0 cHa-v_ & I~ @
4] @ D
S ) 24V PN Internal ]
s & ocine % @
s ov Converter ot — | Qo=
7] 1 | - =@
@ 21.6 - 26.4 VDC | L — @ @)
90mA I KR
L v |\
24V @ 75 mA —@—

N
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F4-04DAS-1 4-Channel 4-20mA Isolated Analog Output

Output
Specifications

General
Module
Specifications

Number of Channels

4, isolated current sourcing

Output Ranges

4-20mA current

Resolution

16 bit (1 in 65536)

Output Type

Outputs source 4-20 mA from external supply

Isolation Voltage

750V continuous, channel to channel, channel to logic

Load Impedance

0 -1375

Loop Supply

12-32VDC

Output Loop Compliance

Vin-2.5V

Max. Load/Power Supply

375 /12V,975 /24V, 1375 [32V

PLC Update Rate

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

Linearity Error (end to end)
and Relative Accuracy

10 count (  0.015%) maximum

Offset Calibration Error

13 counts ( 0.02%)

Gain Calibration Error

32 counts maximum, (offset error included)

Maximum Inaccuracy

0.07% @ 25°C (77°F)
0.18% @ 010 60° C (32 t0140°F)

Conversion Time

3ms to 0.1% of full scale

Digital Output Points Required

32 point (Y) outputs,
16 bits binary data, 2 channel identification bits and 1
output enable

Power Budget Requirement

60 mA @ 5 VDC (from base)

External Power Supply

50 mA per channel

Accuracy vs. Temperature

50 ppm / °C full scale calibration change
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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I/O Wiring and Specifications

F4-04DAS-1 4-Channel 4-20mA Isolated Analog Output
Module

Wiring Diagram

NOTE 1: Shields should be connected to the OV. ANALOG OUTPUT
NOTE 2: Load must be within compliance voltage.
NOTE 3: For non-isolated outputs, connect all 0V’s together
(ov1 ... 0V4) and connect all +V’s together 4 CHANNELS
(+V1 ... +V4). -
,_ Internal module circuitry
User Wiring F4-04DAS-1
Note 3 @N/C
Transmitter|— ovt @\\\,\ 4mA-20mA —(::)—
Supp! N\NUY i
12-32VDC|+ &s
! E
CH1 ( \%/ /D 4-20mA current sourcing D/A ovi ‘ét?
0-1375Q Note 2 NG, @ 100Q " @
Transmitter /70 0v2 ”
Supply |~ w2 ) &
12:32vbC |+ @ o @
/D -2
CH2 42 /é\'\?\ é\\f) MA4—20mA current sourcingj D/A :LI/L'
;E_ u’ D ov2
0-1375 Note 2 Y @ NiC 100Q @
ov3 +V2
Transmitter [ @ c“ﬂ
S“P% w3 -12 @
” 12-32VDC|+ . @
S S —— g
O CH3 @ +13 " 4-20mA current sourcing 1 D/A @
© 0-1375 Q N 100Q ov3 %
O ote 2 N/C ov4
= Transmitter|— 69 V3 @
O Sup% +V4 1Y s
g 18] ® . : E
Q A <} . +13
n ( /) N 4-20mA current sourcing D/A
CH4 +14 KJE\:‘/ 1 5
0-1375Q Note 2 1000 ova :
| +V4 %
' 5@
| +l4 +
- 24
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F4-08DA-1 8-Channel Analog Current Output

Output
Specifications

General Module
Specifications

Number of Channels

8, single ended (one common)

Output Range

4-20 mA current

Resolution 12 bit (1 in 4095)
Output Type Outputs sink 4-20 mA from external supply
Peak Output Voltage 40 VDC (no transient voltage suppression)

External Load Resistance

0-480 at 18V, 220-740 at 24V,
1550-1760 at 48V

Maximum Loop Supply

48 VDC (with load resistance in proper range)

Crosstalk

-70dB, 1 count maximum

Linearity Error (end-to-end) and Rela-
tive Accuracy

1 count maximum

Full Scale Calibration Error
(offset error included)

8 counts maximum (20mA at 25°C)

Offset Calibration Error

3 counts maximum (4mA at 25°C)

Maximum Inaccuracy

0.2% at25°C (77°F)
0.4% at 0 to 60°C (32 to140°F)

Conversion Time

400 [Js maximum, for full scale change
2.25 to 4.5 mS for digital output to analog out

Digital Output Points Required

16 point (Y) outputs,
12 bits binary data, 3 bits channel select,
1 bit output enable

Power Budget Requirement

90 mA at 5 VDC (supplied by base power supply)

External Power Supply

21.6-26.4 VDC, 100 mA, class 2
(add 20 mA for each current loop used)

Accuracy vs. Temperature

57 ppm / °C full scale calibration range
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

MIIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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w I/O Wiring and Specifications

F4-08DA-1 8-Channel Analog Current Output Module

Wiring Diagram

)
c
Q
©
Q
=
o
o)
o
7))

NOTE 1: Shields should be connected to the 0V of the User
Power Supply at the module terminal block.

NOTE 2: Unused current outputs should remain open (no connections).

Typical User Wiring

—
SeeNOTE1 @ @ ——————
CH1 Current ,_ Internal module circuitry
0-1K ohms - s
c " /i CH1 | 4-20mA current sinking
CHe — ~dTem. CHey, (same) A
s £ Joupl & paat®
CH4, D ]
(same) NN T
: CHe Y )
, Y @& cHr | (same) DA
CHg N[ oty D/A
vV
0-1K ohms . t ® &) 4-20mA curr. sinking
urren
Output @ @
® .
ov @7@@:\
() _24V Internal
v @) N4 I I(D:C/Dc
N4 onverter
+ - + - I l
18-48 VDC User Supply | 1
Optional 21.6 - 26.4 VDC | -
Loop Supply 100mA L

Add 20mA for each
4-20mA loop powered
from this supply.

ANALOG ~ OUTPUT |
F4-08DA-1
ama-20mA —GPH
— leHt — @
cHz | ! x\_

) A
— |cHs —] @

-l

CH4 [

S el AN
— CH5 —H @
-l )

c‘r:e - |5
= fecwr = @
cHs | ! )
i QY
e
—&)
—~ D
=&
ov — @
ov S
4
oon (1D
24 VDC 90mA | /M
I S
| | VAR
&5
;1:&
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F4-08DA-2 8-Channel Analog Current Output

Output
Specifications

General Module
Specifications

Number of Channels

8, single ended (one common)

Output Range

0-5VDC, 0-10VDC

Resolution

12 bit (1 in 4095)

Output Type

OVoltage Sourcing 10mA maximum

External Load Resistance

1k maximum /10k  minimum

Crosstalk

-70dB, 1 count maximum

Linearity Error (end-to-end) and
Relative Accuracy

1 count maximum (10VDC at 25°C)

Full Scale Calibration Error
(offset error included)

6 counts maximum (10VDC at 25°C)

Offset Calibration Error

3 counts maximum (0VDC at 25°C)

Maximum Inaccuracy

0.2% at25°C (77°F)
0.4% at 0 to 60°C (32 to140°F)

Conversion Time

400 [Js maximum, for full scale change
4.5 to 9 mS for digital output to analog out

Digital Output Points Required

16 point (Y) outputs,
12 bits binary data, 3 bits channel select,
1 bit output enable

Power Budget Requirement

80 mA at 5 VDC (supplied by base power supply)

External Power Supply

21.6-26.4 VDC, 150 mA, class 2
(add 20 mA for each current loop used)

Accuracy vs. Temperature

57 ppm / °C full scale calibration range
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

MIIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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F4-08DA-2 8-Channel Analog Voltage Output Module

NOTE 1: Shields should be connected to the OV terminal of the User

ANALOG ~ OUTPUT
Power Supply at the module terminal block.
Typical User Wiring
= F4-08DA-2
SeeNOTEY @ @ —————— 0-5VDC @
CH1 Ooltage_ | Internal module circuitry 0-10VDC
) utpu (o =B
1k-10k2 ) Outpuf /= CHi | 0-10 V Sourcing <'_. — o =&
CH2 V°” N cHe U (same) oA o S
KAOKD m:i U cH3 } <'_- cHa == @
CH4/my &/ ' D/A cHa | Y3
(same) N’ ' / v —
. YV &\ CcHs ' <'_- = ows = @
! CHe/ D </ . Q_W cHs |V | (AL
! = (@cHr_| (same) <,_- N ow B @
CH8 N CHg@ ~ Q—W cHs | PV |
1k-10kQ \ @ 0-10 V Sourcing hd ] @
Voltage @’) &
Output @ @ — @
® I
. ® . B
c ov
O o @ l ﬁ_
8 NS N Internal ? @
L2 oo 4 DC/DC N
O W Converter 24VDC150mA A @
2 - l :
%) User Supply | L | | —®
21.6 - 26.4 VDC | - N ——
150mA L
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F4-16DA-1 16-Channel Analog Current Output

Output
Specifications

General
Module
Specifications

Number of Channels

16, single ended (one common)

Output Range

4-20 mA current

Resolution 12 bit (1 in 4095)
Output Type Outputs sink 4-20 mA from external supply
Peak Output Voltage 40 VDC (no transient voltage suppression)

External Load Resistance

0-480 @ 18V, 220-740 @ 24V,
1550-1760 @ 48V

Maximum Loop Supply

48 VDC (with load resistance in proper range)

Crosstalk

-70dB, 1 count maximum

Linearity Error (end-to-end) and Rela-
tive Accuracy

1 count maximum (20mA at 25°C)

Full Scale Calibration Error
(offset error included)

8 counts maximum (20mA at 25°C)

Offset Calibration Error

3 counts maximum (4mA at 25°C)

Maximum Inaccuracy

0.2% @ 25°C (77°F)
0.4% @ 0 to 60°C (32 to 140°F)

Conversion Time

400 [Js maximum, for full scale change
4.5 to 9 mS for digital output to analog out

Digital Output Points Required

32 point (Y) outputs,
2 sets each of 12 bits binary data, 3 bits channel select,
1 bit output enable

Power Budget Requirement

90 mA @ 5 VDC (supplied by base)

External Power Supply

21.6 - 26.4 VDC, 100 mA, class 2
(add 20 mA for each current loop used)

Accuracy vs. Temperature

57 ppm / °C full scale calibration range
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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F4-16DA-1 16-Channel Analog Current Output Module

Wiring Diagram

NOTE 1: Shields should be connected to the OV of the User Power

Supply at the module terminal block.

NOTE 2: Unused current outputs should remain open (no connections).

Typical User Wiring

—
See NOTE 1 -
CH1 Crent X l Internal module circuitry
0-1K ohms utput = cHi | 4-20mA current sinking
p%
CH2 Current N e @ (same) D/A
0-1K ohms Output @ cH3 '
CHa iy &/ ! D/A
(same) U &\ CHs !
1 T
. CcHe (D) ' D/A
. ) CHr X
. CHe /i : D/A
) ) CHY |
) | CH1O/R </ '
D/A
S ' X\ CH1 ' !
= ' CH12/m &/ ' D/A
3 : S S chns |
= : CH1amy . D/A
S | N m\CH15 | (same)
Q N cn—ne® v 4-20mA curr. sink— ['y/a
0p] @ ov
ov @7:\
/_‘;\9 24V Internal
o DC/DC
N A%

18-48 VDC User Supply
Optional 21.6 - 26.4 VDC
Loop Supply 100mA

Add 20mA for each
4-20mA loop powered
from this supply

0
l Converter
[
| =
|

D/A

D/A

D/A

D/A

D/A

D/A

D/A

ANALOG  OUTPUT

F4-16DA-1
4mA-20mA —@-
— leHt — @
cHz | ' |

0 O
—— fcHs —] @
cHa | ! o

-l Y
— CH5 —H @
cHe |- [(@L

-1 u
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— CH9 —H @
cho| T | (@D
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I/O Wiring and Specifications m

F4-16DA-2 16-Channel Analog Voltage Output

Output
Specifications

General Module
Specifications

Number of Channels

16, single ended (one common)

Output Range

0-5VDC, 0-10VDC

Resolution

12 bit (1 in 4095)

Output Type

Voltage Sourcing 10mA maximum

External Load Resistance

1k maximum /10k  minimum

Crosstalk

-70dB, 1 count maximum

Linearity Error (end-to-end) and
Relative Accuracy

1 count maximum (10VDC at 25°C)

Full Scale Calibration Error
(offset error included)

6 counts maximum (10VDC at 25°C)

Offset Calibration Error

3 counts maximum (0VDC at 25°C)

Maximum Inaccuracy

0.2% at25°C (77°F)
0.4% at 0 to 60°C (32 to140°F)

Conversion Time

400 [Js maximum, for full scale change
4.5 to 9 mS for digital output to analog out

Digital Output Points Required

32 point (Y) outputs,
two sets each of 12 bits binary data, 3 bits channel se-
lect, 1 bit output enable

Power Budget Requirement

80 mA at 5 VDC (supplied by base power supply)

External Power Supply

21.6-26.4 VDC, 150 mA, class 2
(add 20 mA for each current loop used)

Accuracy vs. Temperature

57 ppm / °C full scale calibration range
(including maximum offset change, 2 counts)

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-20t0 70°C (-4 to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

MIIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304

w
°
D ]
0.1
=
o
QO
o
>
»




I/O Wiring and Specifications

F4-16DA-2 16-Channel Analog Voltage Output Module

NOTE 1: Shields should be connected to the 0V terminal of the User Power
Supply at the module terminal block.

ANALOG ~ OUTPUT
Typical User Wiring
——
F4-16DA-2
See NOTE 1 ——————
L 0-5VDC @
GH1 Yortage | Internal module circuitry -
Outpat 0-10VDC
1kQ-10kQ p = cHi | 0-10 V Sourcing <'_- o @
CH2 Voacs N CHz gy (same) <,_- one | V[
1kQ-10k2 Output = () CHs . <)- Y fons == @
CH4 i W/ i <'_- Y
(same) NN ' <,_- o |G
’ & T CH5  ——
\ CHe ) % <,_- el [ @
| @0cH [, <'_- s (|
- ot gy - —{on] “Har =@
| ) CH9 . <’_- chs | 77 (@D
' CH10/m)\ p% | <’_- hd CH9 =@
' )\ CHit ' cHio| Y | (@B
T !
: CH12CJ\‘9 A% ' DA Vo @
| ~ @CH‘S D/A cHiz| *V > d
» X CH14® \ D/A V loms =4 @
S | (M) CH15 | (same) D/A cHa| *V N
O CHi6 N CHi6/ W/ 0- 10VSourcmq w |
© 1KO10kD \(/)olta%e 'V oV CH15 @
o < Outptut 1\, , ®_ CHi6 +V
2 oV l iy =
© ) 2av N Internal o = @
o ov gy I DC/DC o D=
) Ao Converter JR @
+ - | 24 VDC 275mA 'J|:|L
User Supply | L =1 Ty
21.6 - 26.4 VDC | - a0




I/O Wiring and Specifications

F4-08THM 8-Channel Thermocouple Input

Input
Specifications

General
Specifications

Number of Channels

8, differential inputs

Input Ranges

Type J: -190/760 °C, —-310/1400 °F
Type E: -210/1000 °C, -346/1832 °F
Type K: -150/1372 °C, = ——-238/2502 °F
Type R: 65/1768 °C, 149/3214 °F
Type S: 65/1768 °C, 149/3214 °F

Type T: -230/400 °C, -382/752 °F
Type B: 529/1820 °C, 984/3308°F
Type N: -70/1300 °C, -94/2372°F

Type C: -65/2320 °C, -146/4208 °F

Display Resolution

0.1°Cor O0.1°F

Input Impedance 1M
Absolute Maximum Ratings Fault-protected input, 50 VDC
Cold Junction Compensation Automatic

Conversion Time

100ms per channel, minimum

Linearity Error

.05° C maximum, .01° C typical

Full Scale Calibration Error

13 counts typical, 33 counts max.

Maximum Inaccuracy*

.02% @ 25° C

PLC Update Rate

8 channel per scan max.

Digital Input Points Required

16 (X) input points, including , 2 channel ID bits,
4 diagnostic bit

Power Budget Requirement

110 mA @ 5 VDC (from base)

External Power Supply

60 mA maximum, 18 to 26.4VDC

Operating Temperature

0° to 60° C (32° to 140° F)

Storage Temperature

-20° to 70° C (-4° to 158° F)

Accuracy vs. Temperature

57 ppm / °C maximum full scale

Relative Humidity

510 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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F4-08THM 8-Channel Thermocouple Input Module

Note 1: Terminate shields at the respective signal
source.

Note 2: Leave unused channels open (no connection). Internal Module Wiring
F—————————
| AD

See Note 1 | |
L2
=L

CH1 ( 1+ N
L
Examples of differential [ F—2/——
Thermocouple wiring Di/\_
=2
CH3 @ 13 N
L
-4 \
on (] [ Hah
C
[ —"T— Analog
[ =P Switch
os () [ e
&
Examples of grounded [ }*8/
Thermocouple wiring ] -7 N
[ —
,_D;sr\_
CH8 <Cii::1j__j\ —1_*8 M
| S—
|:| COM \
User Supply — 24V

LI
+|:L 10V
- | -

24\VDC+ 10% Class 2

THERMOCOUPLE INPUT
8 CHANNELS
F4-08THM

COM
CH1 -
CH1+
CH2-
CH2+
CH3-
CH3+
CH4-
CH4+
COoM
CH5-
CH5+
CHe6-
CH6+
CH7-
CH7+
CHs8-
CH8+
COM
24V
ov

|(D(D(D(D(D(D(D(D(D(D(DG)(DG)(D(D®G)(D(D®|

24V @40mA|
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F4-08THM-n 8-Channel Thermocouple Input

Input
Specifications

General
Specifications

Number of Channels

8, differential inputs

Input Ranges

Type E: -270/1000 °C,  -450/1832 °F
Type J: -210/760 °C, -350/1390 °F
Type K: -270/1370 °C,  -450/2500 °F

Type R: 0/1768 °C, 32/3214 °F
Type S: 0/1768 °C, 32/3214 °F
Type T: -270/400 °C, -450/752 °F
Type C: 60/2320 °C, 149/4208°F
Type B: 529/1820 °C, 984/3594°F

Type P: -99/1395 °C, -146/2543 °F

-1: 0-50 mV

-2: 0-100 mV

-3: 0-25 mV
Resolution 12 bit (1 in 4096)
Input Impedance 27K DC

Absolute Maximum Ratings

Fault-protected input, 130 Vrms or 100 VDC

Cold Junction Compensation

Automatic

Conversion Time

15ms per channel, minimum
1 channel per CPU scan

Converter Type

Successive approximation

Linearity Error

1 count (0.03% of full scale) maximum

Full Scale Calibration Error

0.35% of full scale

Maximum Inaccuracy*

1° C type J,K,E, T thermocouples
3° C type R,S,B,C,P thermocouples

* Maximum Inaccuracy is guaranteed for temperatures above -220°C for types E,
T, J, and K, and above +100°C for types R and S.

PLC Update Rate

8 channel per scan max.

Digital Input Points Required

16 (X) input points, including 12 binary data bits, 3 chan-
nel ID bits, 1 sign bit

Power Budget Requirement

120 mA @ 5 VDC (from base)

External Power Supply

24VDC 10%, 50 mA current

Operating Temperature

0° to 60° C (32° to 140° F)

Storage Temperature

-20°to 70° C (-4° to 158° F)

Accuracy vs. Temperature

57 ppm / °C maximum full scale

Relative Humidity

5 t0 95% (non-condensing)

Environmental air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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F4-08THM-n 8-Channel Thermocouple Input Module

Note 1: Terminate shields at the respective signal
source.

Note 2: Leave unused channels open (no connection). Internal Module Wiring
r— - - _—_ m
| AD | TEMPERATURE  INPUT
See Note 1 | | : THERMOCOUPLE
|—_'—| c F4-08THM
| =1 |
CH1 1 .
=T I com|| [©
Examples of differential [__—=— | CH1 - ©
Thermocouple witing [ }—+2/— | CH1+ ©
= | Ser|| | S
o0 T T +
| ) | cHa-|| | ©
N e B 0 | CH3+|| | ©
w I TpEe || |E S
H4+
(¢}
0—‘:'—5/\— Analog | COM o
» [ ——]—— Switch | CH5- (=)
CH5 @_‘—Dir\_ | CH5+ (=)
-6 N CHe6- (2]
L1 ! cHe+|| | ©
Examples of grounded [ }*8/ N | CH7- e
8 Thermocouple wiring ] -7 N | CH7+ o
S AL, N | cHs-|| | ©
(?S ] -8 AN | CH8+ (S)
Q CH8 COM ©
= +8 |
= M 1 /M 24V e
(&) | S— |
@ _DM.. ov =)
(% User Supply — 24V | -
 S—
f I:L| S W : 24V @40mA|
24VDC+ 10% Class 2 !_ = _!
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F4-08RTD 8-Channel RTD Input

Input
Specifications

General
Specifications

Number of Channels

8 differential inputs

Input Ranges

Pt100 -200°C/850°C  (-328°F/1562°F)
Pt 1000 -200°C/595°C (-328°F/1103°F)
jPt100 -38°C/450°C (-36°F/842°F)

10QCu. -200°C/260°C (-328°F/500°F)
25QCu. -200°C/260°C (-328°F/500°F)

Display Resolution

0.01°C, 0.01°F( 3276.7)

Resolution

15-bit (1 in 32768)

Absolute Maximum Ratings

Fault-protected input, 22 VDC

Converter Type

Charge balancing, 24-bit

Sampling Rate

160 msec per channel

Temperature Drift

5ppm per °C (maximum)

Common Mode Range

0-5VDC

Linearity Error

.05° C maximum, .01° C typical

Full Scale Calibration

1°C

PLC Update Rate

8 Channels/Scan max. DL440/DL450 CPUs
1 Channel/Scan max. DL430 CPU

Digital Input Points Required

32 (X) input points, 16 binary data bits,
3 channel ID bits, 8 fault bits

Power Budget Requirement

80 mA @ 5 VDC (from base)

Operating Temperature

0° to 60°C (32° to 140°F)

Storage Temperature

-20° to 70°C (-4° to 158°F)

Relative Humidity

510 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

MIL STD 810C 514.2

Shock

MIL STD 810C 516.2

Noise Immunity

NEMA ICS3-304
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F4-08RTD 8-Channel RTD Input Module

—_— e — — — — — — 7 RTD INPUT
QNNM : Ch1 200 A |
+ w
E Ch1 _ Currem 8 CHANNELS
3 Ch2 + Source | -
Ch2 -
@ —¢ | B
_E' C Ref. - ol
]_': Ch3 - > Ad] | Cr-u + \—\“‘:‘ | ~—]
B M L1 2 | R =
e e e
Note 2 = Ch4 + o) + AD | . n
Ch5 - % - CH3 %
1 .
— Ch5 + 5 | ore @ |
— | lche- | o 200 A o ;
Ché + x Current | =
1 m "
—1-C D Source = @:
E 3 Ch7 | Cr_-|s M _,JL'IL @
E + com @
2 = Ch7 - | e
= H—-Ch8+ 17 =®
8 E Ch8 - | - CH8. ?’/L é
= oms | a
[&] 1 - Uj
2 = I s
0 .- F4-08RTD X
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 a RTD sensor has four wires, the extra plus (+) sense wire should be left unconnected as shown.




